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oo Advanced driving 

Many people see the words ‘advanced 

driving’ and believe that it won’t interest them 

or that it is a style of driving beyond their own 

abilities. Nothing could be further from the 

truth. Advanced driving is straightforward 

safe, sensible driving - the sort of driving we 
should all do every time we get behind the 
wheel. 

An average of 10 people are killed every day 

on UK roads and 870 more are injured, some 

seriously. Lives are ruined daily, usually 

because somebody did something stupid. 

Something like 95% of all accidents are due 

to human error, mostly driver failure. 

Sometimes we make genuine mistakes - 

everyone does. Sometimes we have lapses of 

concentration. Sometimes we deliberately 
take risks. 

Illegal Copying 

For many people, the process of ‘learning to 

drive’ doesn’t go much further than learning 

how to pass the driving test because of a 

common belief that good drivers are made by 

‘experience’. 

Learning to drive by ‘experience’ teaches 

three driving skills: 

_] Quick reactions. (Whoops, that was 

close!) 

|_|] Good handling skills. (Horn, swerve, 
brake, horn). 

(_] Reliance on vehicle technology. (Great 
stuff this ABS, stop in no distance even in 

the wet...) 

Drivers whose skills are ‘experience based’ 

generally have a lot of near misses and the 

odd accident. The results can be seen every 

day in our courts and our hospital casualty 
departments. 

Advanced drivers have learnt to control the 

risks by controlling the position and speed of 

their vehicle. They avoid accidents and near 
misses, even if the drivers around them make 

mistakes. 

The key skills of advanced driving are 

concentration, effective all-round 

observation, anticipation and planning. 

When good vehicle handling is added to 

these skills, all driving situations can be 

approached and negotiated in a _ safe, 

methodical way, leaving nothing to chance. 

Concentration means applying your mind to 

safe driving, completely excluding anything 

that’s not relevant. Driving is usually the most 

dangerous activity that most of us undertake 

in our daily routines. It deserves our full 
attention. 

Observation means not just looking, but 

seeing and seeking out the information found 
in the driving environment. 

Anticipation means asking yourself what is 

happening, what you can reasonably expect 

to happen and what could happen 

unexpectedly. (One of the commonest words 

used in compiling accident reports is 
‘suddenly’.) 

Planning is the link between seeing 

something and taking the appropriate 

action. For many drivers, planning is the 

missing link. 

If you want to become a safer and more skilful 

driver and you want to enjoy your driving more, 

contact the Institute of Advanced Motorists at 
www.iam.org.uk, phone 0208 996 9600, or 
write to IAM House, 510 Chiswick High Road, 

London W4 5RG for an information pack. 

Itis the policy of Haynes Publishing to actively protect its Copyrights and Trade Marks. Legal action will be taken against anyone who unlawfully 
copies the cover or contents of this Manual. This includes all forms of unauthorised copying including digital, mechanical, and electronic in any 
form. Authorisation from Haynes Publishing will only be provided expressly and in writing. Illegal copying will also be reported to the appropriate 
statutory authorities. 



Safety first! o-s 

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 also be extremely hot 

immediately after use. 

Crushing 

¢ When working under or near 

a raised vehicle, 

always 

supplement the 

jack with axle 

stands, or use 

drive-on 

ramps. 
Never 
venture 

under a car which 

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, 

2 

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 pilot 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 

overload 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 Rag) Ree 
* Ignition HT M ow 
voltage canbe YSg rf 
dangerous, 

especially to 

problems ora 

pacemaker. Don't 

work on or near the 

ignition system with 
the engine running or 
the ignition switched on. 

Sar 
people with heart o£ 
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¢ Mains voltage is also dangerous. Make 

sure that any mains-operated equipment is 

correctly earthed, Mains power points should 

be protected by a residual current device 

(RCD) circuit breaker. 

Fume or gas intoxication 

¢ Exhaust fumes are 

poisonous; they often 

contain carbon 

monoxide, which is 

rapidly fatal if inhaled. 

Never run the 

engine ina 

confined space 

such as a garage 

with the doors shut. 

¢ Fuel vapour is also 

poisonous, as are the vapours from some 

cleaning solvents and paint thinners. 

Poisonous or irritant substances 

¢ 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. 

Remember... 
DO 

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

* Do wear gloves or use barrier cream to 
protect your hands when necessary. 

* 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 
working on the vehicle ~ especially the 
electrical system, 

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

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 etc, are 

exposed to temperatures above 400°C. The 

rubber changes into a charred or sticky 

substance containing the acid. Once formed, 

the acid remains dangerous for years. /f it 

gets onto the skin, it may be necessary to 

amputate the limb concerned. 

¢ When dealing with a vehicle which has 

suffered a fire, or with components salvaged 

from such a vehicle, wear protective gloves 

and discard them after use. 

The battery 

* Batteries contain sulphuric acid, which 

attacks clothing, eyes and skin. Take care 

when topping-up or carrying the battery. 

¢ The hydrogen gas given off by the battery 

is highly explosive. Never cause a spark or 

allow a naked light nearby. Be careful when 

connecting and disconnecting battery 
chargers or jump leads. 

Air bags 

¢ Air bags can cause injury if they go off 

accidentally. Take care when removing the 

steering wheel and/or facia. Special storage 

instructions may apply. 

Diesel injection equipment 

* Diesel injection pumps supply fuel at very 

high pressure. Take care when working on 

the fuel injectors and fuel pipes. 

Warning: Never expose the hands, 

face or any other part of the body 

to injector spray; the fuel can 

penetrate the skin with potentially fatal 

results. 

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. 



os INtroduction 

eee 

The Golf and Bora models covered by this 

manual date from late 2001 to the end of 

2003. 

Models have been produced with a wide 

range of engines, from the economical 1390 cc 

petrol engine, to the performance-orientated 

1781 cc 20-valve turbo petrol engine, as well 

as normally-aspirated and turbocharged diesel 

engines. All petrol engines use fuel injection, 

and are fitted with a wide range of emission 

control systems. All the engines are of a well- 

proven design and, provided — regular 

maintenance is carried out, are unlikely to give 

trouble. 

Golf models are available in 3- and 5-door 

Hatchback, and 5-door Estate bodystyles, 

whilst Bora models are available in 4-door 

Saloon form. In some countries, the Bora is 

available as a 5-door Estate. 

Fully-independent front suspension is 

fitted, with the components attached to a 

VW Golf 5-door Estate 

anes 
uo raat cei ie 

VW Bora TDi Saloon 

subframe assembly; the rear suspension is 

semi-independent, with a torsion beam and 

trailing arms. 

A five-speed manual gearbox is fitted as 
standard to all models, with a four-speed 

automatic gearbox available as an option for 

some petrol and diesel models. 

A wide range of standard and optional 

equipment is available within the model range 

to suit most tastes, including an anti-lock 

braking system and air conditioning. 

For the home mechanic, Golf and Bora 

models are straightforward vehicles to 

maintain, and most of the items requiring 

frequent attention are easily accessible. 

Your Golf and Bora 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 

VWW Golf 5-door Hatchback 

what 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 it. Perhaps most important, a lot of 

money can be saved by avoiding the costs a 

garage must charge to cover its labour and 

overheads. 

The manual has drawings and descriptions 

to show the function of the various 

components so that their layout can be 

understood. Tasks are described and 

photographed in a clear step-by-step 

sequence. 

References to the ‘left’ and ‘right’ of the 

vehicle are in the sense of a person in the 

driver's seat facing forward. 

Acknowledgements 
Thanks are due to Draper Tools Limited, 

who provided some of the workshop tools, 

and to all those people at Sparkford who 

helped in the production of this manual. 

This manual is not a direct reproduction of 

the vehicle manufacturer’s 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. 



Roadside repairs o-7 

The following pages are intended to help in dealing with more detailed fault finding information at the back of the 
common roadside emergencies and breakdowns. You will find 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 

j doesn’t turn motor turns as normal 
(] Open the bonnet and make sure that the battery terminals are Is there fuel in the tank? 

clean and tight. L] Is there any moisture on electrical components under the bonnet? 

L] Switch on the headlights and try to start the engine. If the Switch off the ignition, then wipe off any obvious dampness with a 
headlights go very dim when you’re trying to start, the battery is dry cloth. Spray a water-repellent aerosol product (WD-40 or 
probably flat. Get out of trouble by jump starting (see next page) equivalent) on ignition and fuel system electrical connectors. 
using a friend’s car. 

fie. 

Check the condition and security of the Check the fuses and fusible links in the 

battery connections. fusebox located on top of the battery. 

Check the wiring to the ignition coils 
beneath the engine top cover (petrol 

models only) 

PN tt seins Pica 0 a ee wo ue 4 es 2 — “ 

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

a water-dispersant spray like WD-40 if you suspect a problem due to damp secure 



os Roadside repairs 

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

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

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

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

, me Pal 
ie sean i... _ “SNe hike 

s | Connect one end of the red jump lead to 

the positive (+) terminal of the flat 

battery 

LPS | 

OO00000 

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

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

vY Make sure that the transmission is in 

neutral. 

2 Connect the other end of the red lead to 

the positive (+) terminal of the booster 

battery. 

a a 
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Jump starting will get you out 

end deena of trouble, but you must correct 

whatever made the battery go 

flat in the first place. There are 
three possibilities: 

The battery has been drained by 

repeated attempts to start, or by 

leaving the lights on. 

The charging system is not working 

properly (alternator drivebelt slack 

or broken, alternator wiring fault or 

alternator itself faulty). 

The battery itself is at fault 

(electrolyte low, or battery worn out). 

2 e 

m4 
Be Ca 

3 Connect one end of the black jump lead 

to the negative (-) terminal of the booster 
battery 

4 Connect the other end of the black jump 

lead to a suitable metal part of the 

engine 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. Turn off the lights etc. 



Roadside repairs oes 

Wheel changing 
Some of the details shown here will vary according to model 

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 the job in hand. 

Preparation 

(] When a puncture occurs, stop as soonas’~ [If you have one, use a warning triangle to Use hazard warning lights if necessary. 

it is safe to do so. alert other drivers of your presence. 

[| Apply the handbrake and engage first or If the ground is soft, use a flat piece of 
(]) Park on firm level ground, if possible, reverse gear, or P on automatic wood to spread the load under the jack. 

and well out of the way of other traffic. transmission models. 

Changing the wheel 
ro 

The spare wheel and tools are stored in Unscrew the retainer and lift out the For safety, chock the diagonally opposite 

the luggage compartment. Release the wheel. wheel - a couple of large stones will do 

retaining strap, and lift out the jack and wheel for this. 

changing tools from the centre of the wheel. 

Use the wire hook and wheel brace to 
remove the wheel trim. Where applicable, 

the hook can be used to remove the small any other point of the sill) and on firm ground, 

central trim or wheel bolt caps. then turn the jack handle clockwise until the 

Locate the jack below the reinforced 

point on the sill (don’t jack the vehicle at 

wheel is raised clear of the ground. 

Finally... 
Remove the wheel chocks. 

Stow the jack and tools in the spare 

wheel. 

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 next garage and inflate the tyre to the alls: sft 

Unscrew the wheel bolts (using the box Securely tighten the wheel bolts in the COTERA ET ORSUID, 

spanner provided) and remove the wheel. sequence shown then refit the wheel Have the damaged tyre or wheel repaired 

Fit the spare wheel, and screw in the bolts. _ trim/hub cap. Stow the punctured wheel back as soon as possible. 

Lightly tighten the bolts with the wheelbrace _ in the spare wheel well. Note that the wheel 
then lower the vehicle to the ground. bolts should be tightened to the specified 

torque at the earliest possible opportunity. 



oi0 Roadside repairs 

Identifying leaks 
Puddles on the garage floor or drive, or 

obvious wetness under the bonnet or 

underneath the car, suggest a leak that needs 

investigating. It can sometimes be difficult to 

decide where the leak is coming from, 

especially if the engine bay is very dirty 

already. Leaking oil or fluid can also be blown 

rearwards by the passage of air under the car, 

giving a false impression of where the 

problem lies. 

Sump oil 

Engine oil may leak from the drain plug... 

Antifreeze 

Leaking antifreeze often leaves a crystalline 

deposit like this. 

Warning: Most automotive oils 

and fluids are poisonous. Wash 

them off skin, and change out 

of contaminated clothing, 

without delay. 

ZN 

Oil from filter 

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

Brake fluid 
- m" 

A leak occurring at a wheel is almost 

certainly brake fluid. 

The smell of a fluid leaking | 

from the car may provide a 

HINT clue to what's leaking. Some 

~~ fluids are distinctively coloured. 

It may help to clean the car carefully 

and to park it over some clean paper 

overnight as an aid to locating the 

source of the leak. 

Remember that some leaks may ay 

occur while the engine is running. 

Gearbox oil 

Gearbox oil can leak from the seals at the 

inboard ends of the driveshafts. 

Power steering fluid 

Power steering fluid may leak from the pipe 

connectors on the steering rack. 

Towing 
When all else fails, you may find yourself 
having to get a tow home — or of course you 
may be helping somebody else. Long-distance 
recovery should only be done by a garage or 

breakdown service. For shorter distances, DIY 
towing using another car is easy enough, but 
observe the following points: 
(] Use a proper tow-rope — they are not 
expensive. The vehicle being towed must 

display an ON TOW sign in its rear window. 
L] 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 

direction indicator and brake lights will work. 
LJ On models with automatic transmission, do 

not exceed 30 mph (50 kph) and do hot tow 
for more than 30 miles (50 km). If in doubt, do 

not tow, or transmission damage may result. 

_] Before being towed, release the handbrake 
and select neutral on the transmission. 

{] Only attach the tow-rope to the towing 
eyes provided. 

(] Note that greater-than-usual pedal 
pressure will be required to operate the 

brakes, since the vacuum servo unit is only 

operational with the engine running. 
|] Because the power steering will not be 
operational, greater-than-usual steering effort 
will be required. 

(_] The driver of the car being towed must 

keep the tow-rope taut to avoid snatching. 

{_] Make sure that both drivers know the route 
before setting off. 
|_|] 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. 

{] The front towing eye is supplied as part of 
the toolkit stored in the luggage compartment. 

To fit the eye, remove the vent/cover from the 
front bumper. Screw the eye into position 

anti-clockwise (it has a left-handed thread), 
and tighten using the wheelbrace handle. 

|_| The rear towing eye is located beneath the 
right-hand side of the rear bumper. 



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: 

(] Keeping an eye on tyre condition and 

pressures, will not only help to stop them 

wearing out prematurely, but could also save 

your life. 

[-] Many breakdowns are caused by electrical 

problems. Battery-related faults are particularly 

common, and a quick check on a regular basis 

will often prevent the majority of these. 

Underbonnet check points 

Weekly checks 0-11 

Lj If your car develops a brake fluid leak, the 

first time you might know about it is when 

your brakes don't work properly. Checking 

the level regularly will give advance warning of 

this kind of problem. 

_] 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. 

q 1.4 litre 
16-valve petrol 

Engine oil level dipstick 

Engine oil filler cap 

Coolant expansion tank 

Brake (and clutch”) fluid 

reservoir 

Power steering fluid reservoir 

Screen washer fluid reservoir 

Battery om™m voup 
* Manual transmission only 

41.8 litre 
20-valve petrol 

Engine oil level dipstick 

Engine oil filler cap 

Coolant expansion tank 

Brake (and clutch*) fluid 

reservoir 

Power steering fluid reservoir 

Screen washer fluid reservoir 

omm ooanp Battery 

* Manual transmission only 



o12 Weekly checks 

i eee 
Engine oil level dipstick 

Engine oil filler cap 

Coolant expansion tank 

Brake (and clutch’) fluid 

reservoir 

Power steering fluid reservoir 

Screen washer fluid reservoir 

omm OOP Battery 

* Manual transmission only 

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. 

MAX MIN 

fyNAias ‘f the oil is checked 
immediately after driving the 
car, some of the oil will 

remain in the BERS! engine 1 The dipstick | is often Bright pooiee for 2 Note the level on the end of the dipstick, components, resulting in an inaccurate easy identification (see Underbonnet which should be between the upper 
reading on the dipstick. check points for exact location). (MAX) and lower (MIN) mark. 

Withdraw the dipstick, then use a clean rag or 
The correct oil paper towel to wipe the oil from it. Insert the 

clean dipstick into the tube as far as it will go, 
then withdraw it again. 

Modern engines place great demands on their 

oil. It is very important that the correct oil for 

your car is used (See Lubricants and fluids). 

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 burning oil. 

@ Always maintain the level between the 

upper and lower dipstick marks. If the level is 
too low severe engine damage may occur. Oil mn 
seal failure may result if the engine is overfilled Oil is added through the filler cap — 
by adding too much oil. aperture. Unscrew the cap. Place some cloth rags around the filler 

Cap aperture, then top-up the level. A 

funnel may help to reduce spillage. Add 

the oil slowly, checking the level on the 

dipstick frequently. Avoid overfilling (see Car 
care). 
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Coolant level 
Warning: DO NOT attempt to 

remove the expansion tank 

pressure cap when the engine 

is hot, as there is a very great 

risk of scalding. Do not leave 

open containers of coolant 

about, as it is poisonous. 

The coolant level varies with the 

temperature of the engine. When the 

engine is cold, the coolant level should be 

between the MIN and MAX marks. 

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. 

2 If topping-up is necessary, wait until the 

engine is cold. Slowly unscrew the cap to 

release any pressure present in the cooling 

system, and remove the cap. 

Brake (and clutch”) fluid level 
* On manual transmission models, the fluid 

reservoir also supplies the clutch master 

cylinder with fluid. 

Warning: 

@ = Brake fluid can harm your 

eyes and damage _ painted 

surfaces, so use extreme caution 

when handling and pouring it. 

@ Donot 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. 

The MIN and MAX marks are indicated on 

the reservoir. The fluid level must be kept 

between the marks at all times. Note that the 

level will drop naturally as the brake pad 

linings wear, but must never be allowed to fall 

below the MIN mark. If topping-up is 

necessary, first wipe clean the area around 
the filler cap to prevent dirt entering the 

hydraulic system. 

Before you start 
V Make sure that your car is on level ground. 

V Cleanliness is of great importance when 

dealing with the braking system, so take care 

to clean around the reservoir cap before 

topping-up. Use only clean brake fluid. 

zi 3 i" / 

o& me f 
3 2 Ce ih ~ 

2 Unscrew and remove the reservoir cap. 

@ It is important that antifreeze is used in the 

cooling system all year round, not just during 

the winter months. Don’t top-up with water 

alone, as the antifreeze will become too 

diluted. 

f! 1 © 
Add a mixture of water and the specified 

antifreeze (see Lubricants and fluids) to 

the expansion tank until the coolant level is 

halfway between the level marks. Refit the 

cap and tighten it securely. 

Safety First! 
@ If the reservoir requires repeated topping- 

up this is an indication of a fluid leak 

somewhere in the system, which should be 

investigated immediately. 

@ If a leak is suspected, the car should not be 

driven until the braking system has been 

checked. Never take any risks where brakes 

are concerned. 

bdty a wl'y Ee eee ri: } 

Carefully add fluid, taking care not to spill 

it onto the surrounding components. Use 

only the specified fluid (see Lubricants and 

fluids); mixing different types can cause 

damage to the system. On completion, 
securely refit the cap and wipe away any spilt 

fluid. 
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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 

deflation. If removal of a nail does reveal that 

Tread Depth - visual check 

The original tyres have tread wear safety 

bands (B), which will appear when the tread 

depth reaches approximately 1.6 mm. The 

band positions are indicated by a triangular 

mark on the tyre sidewall (A). 

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. 

Tread Depth - manual check 

Alternatively, tread wear can be 

monitored with a simple, inexpensive device 

known as a tread depth indicator gauge. 

Tyre tread wear patterns 

Shoulder Wear 

Underinflation (wear on both sides) 

Under-inflation will cause overheating of the 

tyre, because the tyre will flex too much, and 

the tread will not sit correctly on the road 

surface. This will cause a loss of grip and 

excessive wear, not to mention the danger of 

sudden tyre failure due to heat build-up. 

Check and adjust pressures 

Incorrect wheel camber (wear on one side) 

Repair or renew suspension parts 

Hard cornering 

Reduce speed! 

Centre Wear 

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. 

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 felt through the 

whole car, the rear wheels could be out of 
balance. Wheel balancing should be carried 

out by a tyre dealer or garage. 

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. 

Uneven Wear 

Front tyres may wear unevenly as a result of 
wheel misalignment. Most tyre dealers and 

garages can check and adjust the wheel 
alignment (or "tracking") for a modest charge. 
Incorrect camber or castor 

Repair or renew suspension parts 

Malfunctioning suspension 

Repair or renew suspension parts 

Unbalanced wheel 

Balance tyres 

Incorrect toe setting 
Adjust front wheel alignment 

Note: The feathered edge of the tread which 

typifies toe wear is best checked by feel. 
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Washer fluid level 
@ Screenwash additives not only keep the 
windscreen clean during bad weather, they 

also prevent the washer system freezing in 

cold weather — which is when you are likely to 
need it most. Don’t top up using plain water, 

as the screenwash will become diluted and 

will freeze in cold weather. 

Warning: On no account use 

A coolant antifreeze in the washer 
system - this could discolour or 

damage paintwork. 

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 5A. A ‘magic 

eye’ charge indicator is fitted to the standard 

battery — if the indicator is green in colour, the 

battery is fully charged, however, if it is 

colourless, it should be recharged. If it is 

yellow in colour, the battery should be 

renewed. 
V If the battery is flat, and you need to jump 

start your vehicle, see Jump starting. 

BS a d 

The screenwash fluid reservoir is located 

on the right-hand side of the engine 

compartment, behind the headlight. Pull up 

the filler cap to release it from the reservoir. 

The battery is located in the front left- 

hand corner of the engine compartment. 
Remove the cover from the heat 

protective jacket by pressing the side buttons 

to gain access to the battery terminals. The 

exterior of the battery should be inspected 

periodically for damage such as a cracked 

case or cover. 

3 If corrosion (white, fluffy deposits) is 

evident, remove the cables from the 

battery terminals (refer to Disconnecting 

the battery in the Reference chapter at the 

end of this manual), clean them with a small 

wire brush, then refit them. Automotive stores 

sell a tool for cleaning the battery post... 

When topping-up the reservoir, a screen- 

wash additive should be added in the 

quantities recommended on the bottle. 

Check the security and condition of all 

the battery and fuse connections. The 
exterior of the battery should be 

inspected periodically for damage such as a 

cracked case or cover. 

4 ... as well as the battery cable clamps. 

Note: VW specifically prohibit the use 

of grease on the battery terminals. 
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Electrical systems 
¥ Check all external lights and the horn. Refer 

to the appropriate Sections of Chapter 12 for 

details if any of the circuits are found to be 

inoperative, and renew the fuse if necessary. 

fait ia 4 J 

| If a single indicator light, brake light or 

headlight has failed, it is likely that a bulb 

has blown and will need to be renewed. 

Refer to Chapter 12 for details. If both brake 

lights have failed, it is possible that the brake 

light switch operated by the brake pedal has 
failed. Refer to Chapter 9 for details. 

¥ Visually check all accessible wiring 

connectors, harnesses and retaining clips for 
security, and for signs of chafing or damage. 

2 If more than one indicator light or 

headlight has failed, it is likely that either 
a fuse has blown or that there is a fault in 

the circuit (see Electrical fault finding in 
Chapter 12). The main fuses are in the 

fusebox beneath a cover on the right-hand 

end of the facia panel. Use a small 

screwdriver to prise off the cover. The circuits 

protected by the fuses are shown on the 

inside of the cover. Additional heavy duty 

fuses and fusible links are in the fusebox 
located on top of the battery. 

MIN) if you need to check your 
brake lights and indicators 
unaided, back up to a wail or 

garage door and operate the 
lights. The reflected light should show if 
they are working properly. 

ie : b. 
To renew a blown fuse, pull it from its 
location in the fusebox, using the plastic 
pliers provided. Fit a new fuse of the 

same rating, available from car accessory 

shops. It is important that you find the reason 

that the fuse blew (see Electrical fault finding 
in Chapter 12). 

Wiper blades 

1 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. For maximum clarity of 

vision, wiper blades should be renewed 
annually, as a matter of course. 

2 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 hooked end of the 
arm. 

¥. 

Where applicable, don’t forget to check 

the tailgate wiper blade as well. To 

remove the blade, depress the retaining 
tab and slide the blade out of the hooked end 
of the arm. 
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Lubricants and fluids 
Note: Using lubricants and fluids which do not meet the VW standard may invalidate the warranty 

Engine (petrol) 

Standard (distance/time) service interval 

LongLife (variable) service interval 

Engine (diesel) 

Standard (distance/time) service interval 

LongLife (variable) service interval 

SOGMUNG SYSTOM) tris ba... a ae « wena re 

Manual transmission 

Automatic transmission: 

Main transmission (O1M)............. 

Final drive (01M) 

Main transmission and final drive (09A) 

BSEAKINGESVSLOIN « .c au uns od .d Wahereiby ane 

Power steering reservoir 

VW ATF 

VW ATF 

Multigrade engine oil, viscosity SAE 5W/40 to 20W/50 

VW 504 00 or better 

VW LongLife engine oil 

VW 504 00 or better" 

Multigrade engine oil, viscosity SAE 5W/40 to 20W/50 

VW 507 00 or better 

VW LongLife engine oil 

VW 507 00 or better* 

VW additive G12 only (antifreeze and corrosion protection) 

VWGS0 gear oil, viscosity SAE 75W/90 (synthetic) 

VWG50 gear oil, viscosity SAE 75W/90 (synthetic) 

Hydraulic fluid to SAE J1703F or DOT 4 

VW hydraulic oil G 002 000 

*A maximum of 0.5 litres of standard VW oil may be used for topping-up when LongLife oil is unobtainable 

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 

parts, preventing wear and heat build-up. 

Tyre pressures 

¢ 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 

out at oil change. 

OIL CARE - FOLLOW THE CODE 

To handle and dispose of used engine oil 

safely, always: 

¢ Avoid skin contact 
with used engine oil. 

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 663366 to find 
the one nearest to you. 

Never tip oil down drains 

or onto the ground. 

baw "al HV | Ott pane Lint 
0800 66 33 66 
www.ollbankline.org.uk 

Note: The recommended tyre pressures for each vehicle are given on a sticker attached to the rear of the fuel filler flap. The pressures given are for 

the original equipment tyres — the recommended pressures may vary if any other make or type of tyre is fitted; check with the tyre manufacturer or 

supplier for latest recommendations. The following pressures are typical. 

Golf models Front Rear 

os oytpiitell eget oc cS Ses Rac arem CERT, 0.0 ok hy ag ae 1.9 bars (28 psi) 1.9 bars (28 psi) 

Full load: 

ey CUCL VL OS) Sek Ae bs YE a ek ne ens 2.2 bars (32 psi) 3.0 bars (44 psi) 

All other tyres . 2.1 bars (30 psi) 2.6 bars (38 psi) 

Bora models 

Normal load 

Full load 

1.9 bars (28 psi) 

2.1 bars (30 psi) 

1.9 bars (28 psi) 

2.8 bars (41 psi) 
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Chapter 1 Part A: 

1Ae1 

Routine maintenance and servicing — 
petrol models 

Contents 
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Automatic transmission final drive oil level check ............... 2g 
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Power steering hydraulic fluid level check ............00+00 eee 27 
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Road test and exhaust emissions check ............000000000- 23 
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Sicering and suspension CheECkK lan useemeleer miele nee kiak are 16 
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Windscreen/tailgate/headlight washer system check ............ 20 

DIY mechanic 

Easy, suitable for SS Fairly easy, suitable EN Fairly difficult, SS | Difficult, suitable for NS Very difficult, SN 

novice with little ~ | for beginner with & | suitable for competent ~R expenenced DIY | suitable for expert DIY AQ 

. eS N eS some experience 

& 

experience x or professional x mechanic 



iae2 Servicing specifications — petrol models 

Lubricants and fluids 
Refer to end of Weekly checks on page 0°17 

Capacities 

Engine oil - including filter (approximate) 

WA IS ONGINGS Aes closure arta cee echencns oe « aueve rela.) leis stale) seer easels 

1.6 litre engine 

SOHG ‘GMGIN Gira faaherete ecco em (5 iss w to's o ca latins s Nol ope vaipetrartaeon eae eeu nial ane 

DOHG engineer eaeace erie sc: wield overe widows <r MeO EnS uetonae shoes 
T BUTPESSM GUNG: ewysachone eaten dhs) « sce: Siw is.6. Ge arctrieue lout Ge sumra apie teoenorcanat veal aieemeren 

2:50 ILI OIG OE atostesirevretercetatean avs: ap «(otal 0 say Si atvai-elt rot ore mane oe oe led eae oe Cinna 

Cooling system (approximate) 

We NTRS SOM GINS Mae rc ance fas wow Grea mo cw atten ude sh tray wise) al Cayce oa oleh mma oy ae eo 

1.6 litre engine 

SO IGS SMOMNG I as ates si a cate ¥ oy ee te leche rage ale ag che ep a eee en ie 

DOHG ON GING Tee, Sia) f ace + ace Bapsesiaayn cite cte See cn Eo) Synch oe asia raueues cua ope 

eG ANZ OWITFEONGINGS . .<:f6 w-aus ce n.6 «wien ie dua “ona geaeupmencllsyeiiskau sical niceus asi 

Transmission 

Manual transmission: 

TVPOO2K conc) chats io ie“aalone al elastin siere ta aberenaler teaevetele raters hee ave tel mune 

TYPO OZ Aces hale sav ne ieee eee ae ee ore eee eee 
Automatic transmission (Type 01M): 

MainitranShiiSSiOmine stusuceeke strates echoraraltteeel sev tite Rest cave ene cee are 

Final GIVE .a dans cheer On ee eae ee ea ee ee one 

Automatic transmission (Type O9A): 

WiFelinrracelachan ivfelapUialitaveliimeiMelAMer. co cok ence uber en obogeogner 

Power-assisted steering 

Alls MOGCIS aera oa ckavise acct oe Se Ee oes ee sorts vat des at oe ae 

Fuel tank (approximate) 

AUSIMOCE Senter cece ce eae ee ee I Re © crs cl civ eee 

Washer reservoirs 

Modelsawitht headlights Washiers en ecw ncte soyrte aces sei areiere ceils 

Modelsiwithout headlight Washers rarer ier syn se aera cin piereienee 

Cooling system 
Antifreeze mixture: 

40 SOTA GOZ On ePIC ICR Cora aac eee. a's chen chet eters 

BO PGzANtFOSZ Cpe ees ee sa ein cee ea Cee MMS fe els ara & uctetedons 

Note: Refer to antifreeze manufacturer for latest recommendations. 

Ignition system 
Spark plugs: 

ASIKGIONGINO! racks aie eytanGue arms ke. sues eae Lae ei alrene ss. Maercue obs 

1.6 litre engine: 

8-valve: 

Codes AEM and: AK epee ave e ace. Aca ein one ate ai.th ke 

Atroll legs W=]p\o | q lmy reverent See Ase nego ang Sey a ISR Sie oe bar a 

Zed) ICS TOROMID Ee ie eases Nott n as oe rks Cee ME Sots Cree! 

3.2 litres 

4.5 litres 

3.2 litres 

4.5 litres 

4.0 litres 

6.0 litres 

5.0 litres 

6.0 litres 

5.0 litres 

1.9 litres 

2.0 litres 

5.3 litres 

0.75 litres 

7.0 litres 

0.7 to 0.9 litres 

55 litres 

5.5 litres 

3.0 litres 

Protection down to -25°C 

Protection down to -35°C 

Type 

Bosch F 7 HPP 222 

NGK BKUR6ET-10 

VW 101000033AA 

Bosch FR 7 LD+ 
NGK BKUR6ET-10 
VW 101000033AA 
Bosch F 7 HPP 222 
NGK BKUR6ET-10 
VW 101000033AA 
NGK BKUR6ET-10 
VW 101000033AA 
Bosch F 7 HPP 222 
NGK PZFRSD-11 
VW 101000062AB 
Bosch F 7 HPP 222 T 

NGK PFR6Q 
VW 101000063AA 
Bosch F 7 HPP 222 
NGK BKUR6ET-10 
VW 101000033AA 

Electrode gap 

1.0 mm 

1.0 mm 

1.0 mm 

0.9 mm 

1.0 mm 

1.0 mm 

1.0 mm 

1.0 mm 

1.0 mm 

1.0 mm 

1.0 mm 

1.0 mm 

1.1mm 

1.1mm 

0.8 mm 

0.8 mm 

0.8 mm 

1.0 mm 

1.0 mm 

1.0 mm 



Servicing specifications — petrol models 1a-3 

Brakes 
Brake pad minimum thickness: 

el COLE rh ant Soest Ree vse te Aa by ee 

Torque wrench settings 
Automatic transmission level plug 

Manual gearbox filler/level plug 

Sump drain plug: 

1.4, 1.6.and 2.0 litre engines ............. 
1.8 litre engine 

Roadwheell bolts \ aca nses soos «eens 

SDANGDIUGS; erent ictechac pet 4) s+ sk canbe emer. 

Maintenance schedule 
The maintenance intervals in this manual 

are provided with the assumption that you, 

not the dealer, will be carrying out the work. 

These are the minimum _ intervals 

recommended by us for vehicles driven daily. 

If you wish to keep your vehicle in peak 

condition at all times, you may wish to 
perform some of these procedures more 

often. We encourage frequent maintenance, 

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, in 

order to preserve the factory warranty. 

All VW Golf/Bora models are equipped with 

a service interval display indicator in the 

instrument panel. Every time the engine is 

started the panel will illuminate for approx- 

imately 20 seconds with service information. 

With the standard non-variable display, the 

service intervals are in accordance with 

specific distances and time periods. With the 

LongLife display, the service interval is 

variable according to the number of starts, 

length of journeys, vehicle speeds, brake pad 

wear, bonnet opening frequency, fuel 

consumption, oil level and oil temperature, 

however the vehicle must be serviced at least 

every two years. At a distance of 2000 miles 
(3000 km) before the next service is due, 

‘Service in 2000 miles’ (or ‘3000 km’) will 

appear at the bottom of the speedometer, and 

this figure will reduce in steps of 100 units as 

the vehicle is used. Once the service interval 

has been reached, the display will flash 

‘Service’ or ‘Service Now’. Note that if the 

7.0 mm (including backing plate) 

7.5 mm (including backing plate) 

variable (LongLife) service interval is being 

used, the engine must only be filled with the 

recommended long-life engine oil (see 

Recommended lubricants and fluids). 

After completing a service, VW technicians 

use a special instrument to reset the service 

display to the next service interval, and a 

print-out is put in the vehicle service record. 

The display can be reset by the owner as 

described in Section 5, but note that for 

models using the ‘LongLife’ interval, the 

procedure will automatically reset the display 

to the 10 000 miles/15 000 km ‘distance’ 

interval. To have the display reset to the 

‘variable’ (LongLife) interval, it is necessary to 

take the vehicle to a VW dealer who will use a 
special instrument to encode the on-board 

computer. 



aca Maintenance schedule — petrol models 

Models using distance and time intervals 
Note: The following service intervals are only applicable to models with a PR number of QGO or QG2 (shown in the vehicle Service Schedule 

booklet or on the Next Service sticker located on the driver's door pillar). 

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

Every 5000 miles (7500 km) or 
6 months 
|_| Renew the engine oil and filter (Section 3) 
Note: Frequent oil and filter changes are good for the engine. We 

recommend changing the oil at the mileage specified here, or at least 

twice a year if the mileage covered is a less. 

Every 10 000 miles (15 000 km) or 
12 months, whichever comes first — 
‘Oil’ on display 
In addition to the items listed above, carry out the following: 

|_| Check the front and rear brake pad thickness 
(Section 4) 

|_| Reset the service interval display (Section 5) 

Every 20 000 miles (80 000 km) or 
2 years, whichever comes first — 
‘01’ on display 
In addition to the items listed above, carry out the following: 

Check the condition of the exhaust system and its 
mountings (Section 6) 
Check all underbonnet components and hoses for 
fluid and oil leaks (Section 7) 
Check the condition of the auxiliary drivebelt 
(Section 8) 
Check the coolant antifreeze concentration 
(Section 9) 

__| Check the brake hydraulic circuit for leaks and 
damage (Section 10) 

__| Check the headlight beam adjustment (Section 11) 
__| Renew the pollen filter element (Section 12) 
|_| Check the manual transmission oil level (Section 13) 
__| Check the underbody protection for damage 

(Section 14) 

__| Check the condition of the driveshaft gaiters 
(Section 15) 
Check the steering and suspension components 
for condition and security (Section 16) 

|_| Check the battery condition, security and 
electrolyte level (Section 17) 

Every 20 000 miles (30 000 km) or 
2 years, whichever comes first — 
‘01’ on display (continued) 
|_| Lubricate all hinges and locks (Section 18) 
"| Check the condition of the airbag unit(s) (Section 19) 
|_| Check the operation of the windscreen/tailgate/ 

headlight washer system(s) (as applicable) 
(Section 20) 

|_| Check the engine management self-diagnosis 
memory for faults (Section 21) 

|_| Check the operation of the sunroof and lubricate 
the guide rails (Section 22) 

|_| Carry out a road tést and check exhaust emissions 
(Section 23) 

Every 40 000 miles (60 000 km) or 
4 years, whichever comes first 
|_| Renew the air filter element (Section 24) 
|_| Renew the spark plugs (Section 25) 
|_| Check the condition of the auxiliary drivebelt 

(Section 26) 
|_| Check the power steering hydraulic fluid level 

(Section 27) 
|_| Check the automatic transmission fluid level 

(Section 28) 
|_| Check the automatic transmission final drive oil 

level (Section 29) 

— 

Every 60 000 miles (90 000 km) or 
4 years, whichever comes first 
__| Renew the timing belt (Section 30) 
Note: VW specify timing belt inspection after the first 60 000 miles 
(90 000 km) and then every 20 000 mile (30 000 km) until the renewal 

interval of 120 000 miles (180 000 km), however, if the vehicle is used 

mainly for short journeys, we recommend that this shorter renewal 
interval is adhered to. The 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 the shorter interval. 

Every 2 years 
|_| Renew the brake (and clutch) fluid (Section 31) 
__| Renew the coolant (Section 32)* 
* Note: This work is not included in the VW schedule and should not 
be required if the recommended VW G12 LongLife coolant 
antifreeze/inhibitor is used. 
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Models using ‘LongLife’ variable intervals 
The LongLife variable service intervals are only applicable to models with a PR number of QG1 (shown in the vehicle Service Schedule booklet or 

on the Next Service sticker located on the driver's door pillar). The occurrence of the service on the display unit will depend on how the vehicle is 
being used (number of starts, length of journeys, vehicle speeds, brake pad wear, bonnet opening frequency, fuel consumption, oil level and oil 
temperature). For example, if a vehicle is being used under extreme driving conditions, the ‘oil’ service may occur at 10 000 miles, whereas, if the 

vehicle is being used under moderate driving conditions, it may occur at 20 000 miles. It is important to realise that this system is completely variable 
according to how the vehicle is being used, and therefore the service should be carried out when indicated on the display. When an OIL CHANGE 
SERVICE (‘Oil’) or INSPECTION SERVICE (‘01’) is due, follow the relevant procedure described for the normal ‘distance and time’ intervals. 

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

Every 5000 miles (7500 km) or 
6 months 
|_| Renew the engine oil and filter (Section 3) 
Note: Frequent oil and filter changes are good for the engine. We 
recommend changing the oil at the mileage specified here, or at least 

twice a year if the mileage covered is a less. 

‘Oil’ on display 
In addition to the items listed above, carry out the following: 

|_| Check the front and rear brake pad thickness 
(Section 4) 

(_) Reset the service interval display (Section 5) 

‘01’ on display or every 2 years, 
whichever comes first 
In addition to the items listed above, carry out the following: 

|_| Check the condition of the exhaust system and its 
mountings (Section 6) 

|_| Check all underbonnet components and hoses for 
fluid and oil leaks (Section 7) 

|_| Check the condition of the auxiliary drivebelt 
(Section 8) 

|_| Check the coolant antifreeze concentration 
(Section 9) 

|_| Check the brake hydraulic circuit for leaks and 
damage (Section 10) 

|_| Check the headlight beam adjustment (Section 11) 
|_| Renew the pollen filter element (Section 12) 
{_) Check the manual transmission oil level (Section 13) 
|_| Check the underbody protection for damage 

(Section 14) 
|_| Check the condition of the driveshaft gaiters 

(Section 15) 
|_| Check the steering and suspension components 

for condition and security (Section 16) 
|_| Check the battery condition, security and 

electrolyte level (Section 17) 
(|_| Lubricate all hinges and locks (Section 18) 
(| Check the condition of the airbag unit(s) (Section 19) 

‘01’ on display or every 2 years, 
whichever comes first (continued) 

Check the operation of the 
windscreen/tailgate/headlight washer system(s) (as 
applicable) (Section 20) 
Check the engine management self-diagnosis 
memory for faults (Section 21) 
Check the operation of the sunroof and lubricate 
the guide rails (Section 22) 
Carry out a road test and check exhaust emissions 
(Section 23) 

Every 40 000 miles (60 000 km) or 
4 years, whichever comes first 

Renew the air filter element (Section 24) 
Renew the spark plugs (Section 25) 
Check the condition of the auxiliary drivebelt 
(Section 26) 
Check the power steering hydraulic fluid level 
(Section 27) 
Check the automatic transmission fluid level 
(Section 28) 
Check the automatic transmission final drive oil 
level (Section 29) 

Every 60 000 miles (90 000 km) or 
4 years, whichever comes first 
|_| Renew the timing belt (Section 30) 
Note: VW specify timing belt inspection after the first 60 000 miles 

(90 000 km) and then every 20 000 mile (30 000 km) until the renewal 

interval of 120 000 miles (180 000 km), however, if the vehicle is used 

mainly for short journeys, we recommend that this shorter renewal 
interval is adhered to. The 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 the shorter interval. 

Every 2 years 
|_| Renew the brake (and clutch) fluid (Section 31) 
__| Renew the coolant (Section 32)" 
* Note: This work is not included in the VW schedule and should not 
be required if the recommended VW G12 LongLife coolant 

antifreeze/inhibitor is used. 



1aee Component location — petrol models 

Underbonnet view of a 1.8 turbo model 

Engine oil filler cap 

Engine oil dipstick 

Coolant expansion tank 

Windscreen/headlight 

washer fluid reservoir 

5 Power steering fluid 

reservoir 

6 = Ignition coils and spark 

plugs (beneath top cover) 

7 Air cleaner 

8 Brake master cylinder fluid 

ROD 

reservoir 

9 Front suspension strut 

upper mountings 

10 Battery 

11. ‘Alternator 

12 Evaporative emission 

charcoal canister 

Sump drain plug 

Manual transmission 

Oil filter 

Oxygen sensor 

Exhaust front pipe 

Starter motor 

Power steering pump 

Radiator and electric 

cooling fan 

Driveshafts 

Front suspension lower 

arms 

11 Steering track rods 

12 Crossmember 
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1 Fuel tank 

2. Fuel filter 

3 Rear axle assembly 
4 Rear axle front mountings 

5 Rear suspension coil 

springs 

6 Handbrake cables 

7 Rear suspension shock 

absorbers 

8 Exhaust rear silencer and 

tailpipe 

1 Introduction 

This Chapter is designed to help the home 

mechanic maintain his/her vehicle for safety, 

economy, long life and peak performance. 

The Chapter contains a _ master 

maintenance schedule, 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 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 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 pro- 

Rear underbody view of a 1.4 model 

gramme is to prepare yourself before the 

actual work begins. Read through all the 
Sections relevant to the work to be carried 
out, then make a list and gather all the parts 
and tools required. If a problem is 

encountered, seek advice from a parts 
specialist, or a dealer service department. 

2 Regular maintenance 

1 If, from the time the vehicle is new, the 

routine maintenance schedule is followed 

closely, and frequent checks are made of fluid 

levels and high-wear items, as suggested 

throughout this manual, the engine will be 

kept in relatively good running condition, and 

the need for additional work will be minimised, 

2 It is possible that there will be times when 

the engine is running poorly due to the lack of 

regular maintenance. This is even more likely 

if a used vehicle, which has not received 

regular and frequent maintenance checks, |s 
purchased, In such cases, additional work 

may need to be carried out, outside of the 

regular maintenance intervals. 

3 If engine wear is suspected, a compression 

test (refer to the relevant Part of Chapter 2) 

will provide valuable information regarding the 

overall performance of the main internal 

components, Such a test can be used as a 

basis to decide on the extent of the work to 

be carried out. If, for example, a compression 

test Indicates serious internal engine wear, 

conventional Maintenance as deseribed 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 Garrled out first 

4 The following series of operations are hose 

most often required to improve the perform 

ance of a generally poor-running engine 

Primary operations 

a) Clean, inspect and test the battery (Gee 

‘Weekly checks’), 

b) Check all the engine-related Nuids (see 

‘Weekly checks’) 

c) Check the condition and tension of the 

auxiliary drivebelt (Section &) 

d) Renew the spark plugs (Section 25) 

e) Check the condition of the air filter, arid 

renew if necessary (Section 24) 

f) Check the condition of all hoses, and 

oheok for fluid leaks (Section 7) 

5 If the above operations do net 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 

ter 5A), 

b) Check the ignition system (866 Chapter 51) 

©) Check the fuel system (866 Chapter 4A) 

d) Renew the ignition HT leads (where 

applicable) 
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3.3 The engine oil drain plug location on the sump 

HAYNES 

HiNT 

Every 5000 miles or 6 months 

Keep the drain plug pressed into the sump while unscrewing it 
by hand the last couple of turns. As the plug releases, move it 

away sharply so the stream of oil issuing from the sump runs 
into the container, not up your sleeve. 

3 Engine oil and filter renewal =N 
SWS 

x 
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. 

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 vehicle. To 

avoid any possibility of scalding, and to 

protect yourself from possible skin irritants 

and other harmful contaminants in used 

engine oils, it is advisable to wear gloves 

when carrying out this work. Access to the 

underside of the vehicle will be greatly 

improved if it can be raised on a lift, driven 

onto ramps, or jacked up and supported on 

axle stands (see Jacking and vehicle support). 

Whichever method is chosen, make sure that 

the vehicle remains level, or if it is at an angle, 

that the drain plug is at the lowest point. Undo 

the retaining screws and remove the engine 

undershield(s), then also remove the engine 

top cover where applicable. 

3 Using a socket and wrench or a ring 

spanner, slacken the drain plug about half a 

turn (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. 

4 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. 

5 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. 

6 If the filter is also to be renewed, move the 

container into position under the oil filter, 

which is located on the left-hand side of the 

cylinder block. 

7 Using an oil filter removal tool if necessary, 

slacken the filter initially, then unscrew it by 

hand the rest of the way. Empty the oil in the 
filter into the container. 

8 Use a clean rag to remove all oil, dirt and 

sludge from the filter sealing area on the 

engine. Check the old filter to make sure that 

the rubber sealing ring has not stuck to the 

engine. If it has, carefully remove it. 

9 Apply a light coating of clean engine oil to 

the sealing ring on the new filter, then screw it 

into position on the engine. Tighten the filter 

firmly by hand only — do not use any tools. 

10 Remove the old oil and all tools from 

under the car. Refit the engine undershield(s), 

tighten the retaining screws securely, then 

lower the car to the ground. Also refit the 
engine top cover where applicable. 

11 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 Lubricants and fluids). An oil can spout or 

funnel may help to reduce spillage. Pour in 

half the specified quantity of oil first, then wait 

a few minutes for the oil to run to the sump. 

Continue adding oil a small quantity at a time 
until the level is up to the maximum mark on 

the dipstick. Refit the filler cap. 

12 Start the engine and run it for a few 

minutes; check for leaks around the oil filter 

seal and the sump drain plug. Note that there 

may be a 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 

(where fitted) before the pressure builds-up. 

Warning: On turbocharged 

VAN engines, do not increase the 
engine speed above idling while 

the oil pressure light is illuminated, as 

considerable damage can be caused to the 
turbocharger. 

13 Switch off the engine, and wait a few 

minutes for the oil to settle in the sump once 

more. With the new oil circulated and the filter 

completely full, recheck the level on the 

dipstick, and add more oil as necessary. 

14 Dispose of the used engine oil safely, with 

reference to General repair procedures in the 
Reference section of this manual. 
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the wheels 

4.1 The outer brake pads can be observed through the holes in 

Every 10 000 miles or ‘Oil’ on display 

4 Brake pad check 

1 The outer brake pads can be checked 

without removing the wheels, by observing 

the brake pads through the holes in the 

wheels (see illustration). If necessary, 
remove the wheel trim. The thickness of the 

pad lining and backing plate must not be less 

than the dimension given’ in_ the 

Specifications. 
2 \f the outer pads are worn near their limits, it 

is worthwhile checking the inner pads as well. 

Apply the handbrake then jack up vehicle and 

support it on axle stands (see Jacking and 

vehicle support). Remove the roadwheels. 

3 Use a steel rule to check the thickness of 

the brake pads (including the backing plate), 

and compare with the minimum thickness 

given in the Specifications (see illustration). 

4 For acomprehensive 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. 

5 If any pad’s friction material is worn to the 

specified minimum thickness or less, al! four 

pads at the front or rear, as applicable, must 

be renewed as a set. 

6 On completion of the check, refit the road- 

wheels and lower the vehicle to the ground. 

5 Resetting the service 
interval display 

HUlly 
1 After all necessary maintenance work has 

been completed, the service interval display 

must be reset. VW technicians use a special 

dedicated instrument to do this, and a print- 

out is then put in the vehicle service record. It 

is possible for the owner to reset the display 

as described in the following paragraphs, but 

note that the procedure will automatically 

reset the display to a 10 000 mile (15 000 km) 

interval. To continue with the ‘variable’ 

intervals which take into consideration the 

number of starts, length of journeys, vehicle 

4.3 The thickness (a) of the brake pads must not be less than the 

specified amount 

speeds, brake pad wear, bonnet opening 

frequency, fuel consumption, oil level and oil 

temperature, the display must be reset by a 

VW dealership using the special dedicated 

instrument. 

2 To reset. the standard display manually, 

switch off the ignition, then press and hold 

down the trip reset button beneath the 

speedometer. Turn the digital clock reset 

knob clockwise, and the trip display will now 

show ‘service - - -’. Depress the clock reset 

knob as required to alternate between 

individual services, however, do not zero the 

display otherwise incorrect readings will be 

shown. 

3 To reset the LongLife display manually, 

switch off the ignition, then press and hold 

down the trip reset button beneath the 

speedometer. Switch on the ignition and 

release the reset button, and note that the 

relevant service will appear in the display. 

Turn the digital clock reset knob clockwise, 

and the display will now return to normal. 

Switch off the ignition to complete the 

resetting procedure. Do not zero the display 

otherwise incorrect readings will be shown. 

Every 20 000 miles, 2 years or ‘01’ on display 

6 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 hoist, or supported on axle stands, so that 

the exhaust components are readily visible and 

accessible (see Jacking and vehicle support). 

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. Leakage at 

any of the joints or in other parts of the system 

will usually show up as a black sooty stain in 

the vicinity of the leak. 

3 Rattles and other noises can often be 

traced to the exhaust system, especially the 

brackets and mountings. Try to move the 

pipes and silencers. If the components are 

able to come into contact with the body or 

suspension parts, secure the system with new 

mountings. Otherwise separate the joints (if 

possible) and twist the pipes as necessary to 

provide additional clearance. 

7 Hose and fluid leak check R 
EN 

1 Visually inspect the engine joint faces, 

gaskets and seals for any signs of water or oil 

leaks. Pay particular attention to the areas 
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HAYNES 

A leak in the cooling system will usually 

show up as white- or rust-coloured 

deposits on the area adjoining the leak. 

around the camshaft cover, cylinder head, oil 

filter and sump joint faces. Bear in mind that, 

over a period of time, some very slight 

seepage from these areas is to be expected — 

what you are really looking for is any 

indication of a serious leak. Should a leak be 

found, renew the offending gasket or oil seal 

by referring to the appropriate Chapters in this 
manual. 

2 Also check the security and condition of all 

the engine-related pipes and hoses. Ensure 

that all cable-ties or securing clips are in place 

and in good condition. Clips which are broken 

or missing can lead to chafing of the hoses, 

pipes or wiring, which could cause more 
serious problems in the future. 

3 Carefully check the radiator hoses and 

heater hoses along their entire length. Renew 

any hose which is cracked, swollen or 

deteriorated. Cracks will show up better if the 

hose is squeezed. Pay close attention to the 

hose clips that secure the hoses to the 

cooling system components. Hose clips can 

pinch and puncture hoses, resulting in cooling 
system leaks. 

4 Inspect all the cooling system components 

(hoses, joint faces, etc) for leaks (see Haynes 

Hint). 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. 

ets: ’ erat. ae r Sa 

8.2 Checking the underside of the auxiliary 
drivebelt with a mirror 

6 With the vehicle raised, inspect the petrol 

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 petrol tank. 

Check for loose connections, deteriorated 

hoses, crimped lines, and other damage. Pay 

particular attention to the vent pipes and 

hoses, which often loop up around the filler 

neck and can become blocked or crimped. 

Follow the lines to the front of the vehicle, 

carefully inspecting them all the way. Renew 

damaged sections as necessary. 

8 From within the engine compartment, 

check the security of all fuel hose attachments 

and pipe unions, and inspect the fuel hoses 

and vacuum hoses for kinks, chafing and 

deterioration. : 

9 Where applicable, check the condition of 

the power steering fluid hoses and pipes. 

8 Auxiliary drivebelt check SS 

x 
hi 

1 Apply the handbrake, then jack up the front 

of the vehicle and support it on axle stands 

(see Jacking and vehicle support). 

2 Using a socket on the crankshaft pulley 

bolt, turn the engine slowly clockwise so that 

the full length of the auxiliary 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. Use a mirror to 

check the underside of the drivebelt (see 

illustration). If damage or wear is visible, or if 

there are traces of oil or grease on it, the belt 

should be renewed (see Section 26). 

9 Antifreeze check 

HU, 
1 The cooling system should be filled with 

the recommended G12 antifreeze and 

corrosion protection fluid - do not mix this 

antifreeze with any other type. Over a period 

of time, the concentration of fluid may be 

reduced due to topping-up (this can be 

avoided by topping-up with the correct 

antifreeze mixture - see Specifications) or 

fluid loss. If loss of coolant has been evident, 

it is important to make the necessary repair 

before adding fresh fluid. 

2 With the engine cold, carefully remove the 

cap from the expansion tank. If the engine is 

not completely cold, place a cloth rag over the 

cap before removing it, and remove it slowly 

to allow any pressure to escape. 

3 Antifreeze checkers are available from car 

accessory shops. Draw some coolant from 

the expansion tank and observe how many 

plastic balls are floating in the checker. 

Usually, 2 or 3 balls must be floating for the 

correct concentration of antifreeze, but follow 

the manufacturer’s instructions. 

4 |f the concentration is incorrect, it will be 

necessary to either withdraw some coolant 

and add antifreeze, or alternatively drain the 

old coolant and add fresh coolant of the 

correct concentration (see Section 33). 

10 Brake hydraulic 
circuit check 

1 Check the entire brake hydraulic circuit for 

leaks and damage. Start by checking the 

master cylinder in the engine compartment. At 

the same time, check the vacuum servo unit 

and ABS units for signs of fluid leakage. 

2 Raise the front and rear of the vehicle and 

support it on axle stands (see Jacking and 

vehicle support). Check the rigid hydraulic 

brake lines for corrosion and damage. Also 

check the brake pressure regulator in the 

same manner. 

3 At the front of the vehicle, check that the 

flexible hydraulic hoses to the calipers are not 

twisted or chafing on any of the surrounding 

suspension components. Turn the steering on 

full lock to make this check. Also check that 
the hoses are not brittle or cracked. 

4 Lower the vehicle to the ground after 
making the checks. 

11 Headlight beam adjustment 

LLL 
1 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. 

2 Basic adjustments can be carried out in an 

emergency, and further details are given in 
Chapter 12. 

12 Pollen filter element renewal 

WHiUl 
1 The pollen filter is located on the bulk- 

head, in front of the windscreen — on RHD 

models it is on the left-hand side, and on 

LHD models it is on the right-hand side. 

2 Ease off the rubber seal and undo the four 

screws, then pull up and withdraw the cover 

(see illustrations). The cover may be quite 

tight and the use of a wooden wedge or 

suitable lever may be required to release it 
from the bulkhead panel. 

3 Release the clips and withdraw the filter 

frame, then remove the element from the 
frame (see illustration). 



12.2a Ease off the rubber seal... 

4 Locate the frame into the end laminations 

of the new element, then fit to the housing, 

making sure that the lugs engage with the 

recesses. 

5 Refit the cover and secure with the screws, 

then press down the rubber seal. 

~ 13 Manual transmission 
oil level check 

Wy 
1 Park the car on a level surface. For 
improved access to the filler/level plug, apply 

the hand-brake, then jack up the front of the 

vehicle and support it on axle stands (see 

Jacking and vehicle support), but note that the 

rear of the vehicle should also be raised to 

ensure an accurate level check. 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, resulting in an inaccurate level 

reading. 

2 Undo the retaining screws and remove the 

engine undershield(s). Wipe clean the area 

around the transmission filler/level plug which 

is situated in the following location: 

a) 1.4 and 1.6 litre engines (02K transmission) 

— the filler/level plug is situated on the left- 

hand end of the transmission casing (see 

illustration). 
b) 1.8 and 2.0 litre engines (02J transmission) — 

the filler/level plug is situated on the front of 
the transmission casing (see illustration). 

13.2a Filler/level plug location on the 

02K manual transmission 

3 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 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. 

4 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. 

5 When the oil level is correct, refit the 

filler/level plug and tighten it to the specified 

torque. Wipe off any spilt oil then refit the 

engine undershield(s), tighten the retaining 

screws securely, and lower the car to the 

ground. 

14 Underbody protection check 

WHEY 
Raise and support the vehicle on axle 

stands (see Jacking and vehicle support). 

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, 

ee 
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13.2b Filler/level plug location on the 

02J manual transmission 
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...and remove the pollen filter 

leading to corrosion. Also check that the 

wheel 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 under- 

seal, or any corrosion, it should be repaired 

before the damage gets too serious. 

15 Driveshaft gaiter check SS 

N 
a7 

1 With the vehicle raised and securely 

supported .on stands, slowly rotate the 

roadwheel. Inspect the condition of the outer 

constant velocity (CV) joint rubber gaiters, 

squeezing the gaiters to open out the folds. 

Check for signs of cracking, splits or 

deterioration of the rubber, which may allow 

the grease to escape, and lead to water and 

grit entry into the joint. Also check the security 

and condition of the retaining clips. Repeat 

these checks on the inner joints (see 

illustration). If any damage or deterioration is 

found, the gaiters should be renewed (see 

Chapter 8). 

2 At the same time, check the general 

condition of the CV joints themselves by first 

holding the driveshaft and attempting to 

rotate the wheel. Repeat this check by holding 

the inner joint and attempting to rotate the 

driveshaft. Any appreciable movement 

indicates wear in the joints, wear in the 

driveshaft splines, or a loose driveshaft 

retaining nut. 

Nee’ Fil 

15.1 Check the condition of the driveshaft 

gaiters (arrowed) 
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16.4 Check for wear in the hub bearings 

by grasping the wheel and trying to rock it 

16 Steering and 
suspension check 

1 Raise the front and rear of the vehicle, and 

securely support it on axle stands (see 

Jacking and vehicle support). 

2 Visually inspect the track rod end balljoint 

dust cover, the lower front suspension 

balljoint dust cover, 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 balljoints or steering gear. 

3 Check the power steering 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 felt, 

but if the movement is appreciable, further 

investigation is necessary to determine the 

source. Continue rocking the wheel while an 

assistant depresses the footbrake. If the 

movement is now eliminated or significantly 

reduced, it is likely that the hub bearings are 
at fault. If the free play is still evident with the 

footbrake depressed, then there is wear in the 

suspension joints or mountings. 

5 Now grasp the wheel at the 9 o’clock and 

a i . bh: 

17.1 Removing the battery cover 

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 flat 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. 

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. 

8 Check for any signs of fluid leakage around 

the front suspension struts and rear shock 

absorber. Should any fluid be noticed, the 

suspension strut or shock absorber is 

defective internally, and should be renewed. 

Note: Suspension struts/shock absorbers 

should always be renewed in pairs on the 

same axle to ensure correct vehicle handling. 

9 The efficiency of the suspension 

strut/shock absorber may be checked by 

bouncing the vehicle at each corner. 

Generally speaking, the body will return to its 

normal position and stop after being 

depressed. If it rises and returns on a 

rebound, the suspension — strut/shock 

absorber is probably suspect. Examine also 

the suspension strut/shock absorber upper 

and lower mountings for any signs of wear. 

17 Battery check SS 

8 x 
1 The battery is located in the front, left-hand 

corner of the engine compartment. Where a 

heat protective jacket is fitted, unclip the 

cover and remove the jacket to gain access to 

the battery (see illustration). 

2 Where necessary, open the fuse holder 
plastic cover (Squeeze together the locking 

lugs to release the cover) to gain access to 

the battery positive (+) terminal and fuse 

holder connections. 

3 Check that both battery terminals and all the 

fuse holder connections are securely attached 

and are free from corrosion. Note: Before 

disconnecting the terminals from the battery, 

refer to ‘Disconnecting the battery’ in the 

Reference Chapter at the end of this manual. 

4 Check the battery casing for signs of 

damage or cracking and check the battery 

retaining clamp bolt is securely tightened. If 

the battery casing is damaged in any way the 

battery must be renewed (see Chapter 5A). 

5 If the vehicle is not fitted with a sealed-for- 

life maintenance-free battery, check the 

electrolyte level is between the MAX and MIN 

level markings on the battery casing. If 

topping-up is necessary, remove the battery 

(see Chapter 5A) from the vehicle then remove 

the cell caps/cover (as applicable). Using 

distilled water, top the electrolyte level of each 

cell up to the MAX level mark then securely 

refit the cell caps/cover. Ensure the battery 

has not been overfilled then refit the battery to 

the vehicle (see Chapter 5A). 

6 On completion of the check, clip the cover 

securely back onto the fuse holder and close 

up the insulator cover (where fitted). 

x S 
w 

1 Lubricate the hinges of the bonnet, doors 

and tailgate with a light general-purpose oil. 

Similarly, lubricate all latches, locks and lock 

strikers. At the same time, check the security 

and operation of all the locks, adjusting them 

if necessary (see Chapter 11). 

2 Lightly lubricate the bonnet release 

mechanism and cable with a suitable grease. 

18 Hinge and lock lubrication 

19 Airbag unit check 

KU 
Inspect the exterior condition of the 

airbag(s) for signs of damage or deterioration. 

If an airbag shows signs of damage, it must 

be renewed (see Chapter 12). Note that it is 

not permissible to attach any stickers to the 

surface of the airbag, as this may affect the 

deployment of the unit. 

20 Windscreen/tailgate/ 
headlight washer system 
check 

nN 
x 

1 Check that each of the washer jet nozzles 

are clear and that each nozzle provides a 

strong jet of washer fluid. 

2 The tailgate jet should be aimed to spray at 

the centre of the screen, using a pin. 

3 The windscreen washer nozzles should be 

aimed slightly above the centre of the screen 
using a small screwdriver to turn the jet 

eccentric. 

4 On Golf models, the headlight inner jet 

should be aimed slightly above the horizontal 

centreline of the headlight, and the outer jet 

should be aimed slightly below the centreline. 

On Bora models, the headlight jet should be 

aimed slightly below the horizontal centreline 

of the headlight. VW technicians use a special 

tool to adjust the headlight jet after pulling the 
jet out onto its stop. 



5 Especially during the winter months, make 

sure that the washer fluid frost concentration 

is sufficient. 

21 Engine management self- 
diagnosis memory fault 
check LLL 

This work should be carried out by a VW 

dealer or diagnostic specialist using special 

equipment. The diagnostic socket is located 

behind a cover beneath the central part of the 
facia. The cover is clipped in position. 

22 Sunroof check 
and lubrication 

HU 
1 Check the operation of the sunroof, and 

leave it in the fully open position. 

.2 Wipe clean the guide rails on each side of the 
sunroof opening, then apply lubricant to them. 

VW recommend lubricant spray G 052 778. 

23 Road test and 
exhaust emissions check 

Will 

Instruments and 
electrical equipment 

1 Check the operation of all instruments and 
electrical equipment including the air 

conditioning system. 

2 Make sure that all instruments read 

correctly, and switch on all electrical equip- 

ment in turn, to check that it functions 

properly. 

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 which may 

indicate wear in the driveshafts, wheel 

bearings, etc. 

5 Check that the steering feels positive, with 

no excessive ‘sloppiness’, or roughness, and 

check for any suspension noises when 

cornering and driving over bumps. 

Drivetrain 

6 Check the performance of the engine, 

clutch (where applicable), gearbox/trans- 

mission and driveshafts. 

7 Listen for any unusual noises from the 

engine, clutch and gearbox/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 gearbox models, check that all 

gears can be engaged smoothly without 

noise, and that the gear lever action is smooth 

and not abnormally vague or ‘notchy’. 

11 On automatic transmission models, 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 noise is heard, this indicates wear in a 

Every 40 000 miles or 4 years 

24 Air filter element renewal 

HU 

Engine codes other than AZD, BCA 
and BCB 

1 Unscrew the bolts and remove the cover 

from the air filter housing. If preferred, the 

cover may be removed from the inlet duct. 

2 Note how the element is fitted, then remove it. 

3 Remove any debris and wipe clean the 

interior of the housing. 
4 Fit the new air filter element in position, 

ensuring that the edges are securely seated 

(see illustration). 
5 Refit the cover and secure with the bolts. 

Engine codes AZD, BCA and BCB 

6 The air filter is incorporated in the engine 

top cover. First, disconnect the warm-air 

hose, then lift the cover to release the rubber 

mounting grommets. 

7 With the cover upside down on the bench, 

undo the screws and remove the air filter 

housing, noting the location of the seal. 

8 Note how the element is fitted, then remove 

it. 

9 Remove any debris and wipe clean the 

interior of the housing. 

10 Fit the new air filter element in position, 

ensuring that the edges are securely seated. 

11 Refit the seal followed by the air filter 

housing, and tighten the screws securely. 

12 Refit the engine top cover and reconnect 

the warm-air hose. 

25 Spark plug renewal 

Witt 
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 
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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 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. 

17 Under controlled emergency braking, the 

pulsing of the ABS unit must be felt at the 

footbrake pedal. 

Exhaust emissions check 

18 Although not part of the manufacturer’s 

maintenance schedule, this check will 

normally be carried out on a regular basis 

according to the country the vehicle is 

operated in. Currently in the UK, exhaust 

emissions testing is included as part of the 

annual MOT test after the vehicle is 3 years 

old. In Germany the test is made when the 

vehicle is 3 years old, then repeated every 

2 years. 

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 renewal intervals. 

Spark plug cleaning is rarely necessary, and 

should not be attempted unless specialised 

equipment is available, as damage can easily 

be caused to the firing ends. 

=z el 

24.4 Removing the air filter element 

(1.6 litre AEH engine) 

wae ne 
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25.6 Engine top cover retaining screws 

(1.8 litre AUM engine) 

1.4 & 1.6 litre DOHC engines 

2 Undo the bolts and remove the cover from 

the top of the engine, then unscrew the oil 

filler cap. 

3 Disconnect the HT lead connectors and lift 

the leads from the channels in the cover, then 

slightly pull the cover upwards. Alternatively, 

the cover can be removed together with the 

leads by pulling on each connector in turn 

using a hook made from welding rod. 

1.6 & 2.0 litre SOHC engines 

Note: The spark plugs are located beneath the 

inlet manifold upper section, and are very 

difficult to access. VW technicians use a 

special tool to disconnect the HT leads, 

together with a universally-jointed spark plug 

socket to unscrew the spark plugs. If these 

tools are not available, the alternative method 

is to remove the inlet manifold upper section 

(see Chapter 4A). 

4 Carefully lever off the caps with a 

screwdriver, then unscrew the nuts and 

remove the engine top cover. Similarly 

remove the second engine cover where fitted. 

Where necessary on 2.0 litre engines, also 

disconnect the wiring from the 1st and 4th 

fuel injectors. 

5 Disconnect the HT lead connectors from 

the spark plugs. To do this, VW technicians 

use special tool T10029 to disconnect Nos 1 

and 4 leads, and ordinary spark plug lead 

pliers to disconnect Nos 2 and 3. The special 

tool is approximately 30 cm in length with a 

bayonet-type claw at the bottom, which 

J § Ad 

25.7a Undo the nut and move the vacuum 

reservoir to one side, then unbolt the 

bracket... 

engages the HT lead connectors. If this tool is 
not available, or if an alternative tool cannot 

be fabricated, the upper inlet manifold section 
must be removed to improve access. 

1.8 litre turbo DOHC engine 

6 Undo the screws (or release the clips) and 

lift the cover from the top of the engine (see 
illustration). 

7 Where applicable, undo the nut and move 

the vacuum reservoir to one side, then unbolt 

and remove the reservoir bracket. Remove the 

ignition coils and conncetors from the spark 

plug - according to the engine type, the coils 
may be clipped in position or it may be 

necessary to unscrew the retaining bolts (see 

illustrations). 

All engine codes 

8 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. 

9 Unscrew the plugs using a spark plug 

spanner, suitable box spanner or a deep 

socket and extension bar. Keep the socket 

aligned with the spark plug - if it is forcibly 

moved to one side, the ceramic insulator may 

be broken off. The use of a universal joint 

socket will be helpful. As each plug is 

removed, examine it as follows. 

10 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 

25.14a If single electrode plugs are being 

fitted, check the electrode gap using a 

feeler gauge... 
25.14b ...orawire gauge... 

25.7b ... and remove the ignition coils 

from the spark plugs 

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). 

11 If the tip and insulator nose are covered 

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. 

12 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. 

13 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. On 

engines fitted with multi-electrode spark 

plugs, it is recommended that the plugs are 

renewed rather than attempting to adjust the 

gaps. On other spark plugs, the gap should 

be set to the value given by the manufacturer. 

14 To set the gap on single electrode plugs, 

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 (see illustrations). 

15 Special spark plug electrode gap 

adjusting tools are available from most motor 

accessory shops, or from some spark plug 

manufacturers (see illustration). 

ead 
5 ae 

25.15 ... and if necessary adjust the gap 

by bending the electrode 
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4S 

It is very often difficult to insert spark 
plugs into their holes without cross- 

threading them. To _ avoid this 
possibility, fit a short length of rubber 
hose over the end of the spark plug. 
The flexible hose acts as a universal 

joint to help align the plug with the plug 
thread, the hose will slip on the spark 
plug, preventing thread damage to the 

. aluminium cylinder head. 

16 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). 

17 Remove the rubber hose (if used), and 

tighten the plug to the specified torque using the 

H31927 

26.6a Auxiliary drivebelt configuration — 1.6 litre SOHC, 1.8 and 

2.0 litre engines with air conditioning 

RET eae 

26.4 Release the tensioner and insert a 

drill 

spark plug socket and a torque wrench. Refit the 

remaining spark plugs in the same manner. 

18 Reconnect the HT leads/ignition coils 

using a reversal of the removal procedure. 

26 Auxiliary drivebelt 
check and renewal 

Checking 

1 See Section 8. 

Renewal 

2 For improved access, apply the handbrake, 

then jack up the front of the vehicle and 

support it on axle stands (see Jacking and 

vehicle support). 

H31928 

2 Idler roller 

3. Alternator pulley 

7 Power steering pump pulley 

fs 
26.5 Rem 

3 Remove the right-hand front roadwheel, 

then remove the access panel from the inner 

wheel arch. 

4 On 1.6 litre SOHC, 1.8 and 2.0 litre engines, 

use a spanner on the lug provided and turn 

the tensioner clockwise. Lock the tensioner in 

its released position by inserting a drill 

through the lug into the tensioner body (see 

illustration). 

5 On 1.4 litre and 1.6 litte DOHC engines, use 

a spanner to turn the tensioner central bolt 

clockwise to release the tension on the 

drivebelt (see illustration). 

6 Note how the drivebelt is routed, then 

remove it from the crankshaft pulley, 

alternator pulley, power steering pump 

pulley, and air conditioning compressor 

pulley (where applicable) (see illus- 

trations). 

26.6b Auxiliary drivebelt configuration —- 1.4 and 1.6 litre DOHC 

engines with air conditioning 

4 Air conditioning compressor 

§ Crankshaft pulley 

6 Tensioner 
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26.6c Auxiliary drivebelt configuration - 1.4 and 1.6 litre DOHC engines 
without air conditioning 

1 Crankshaft pulley 

2 Tensioner 4 Drivebelt 

7 Locate the new drivebelt on the pulleys, 

then release the tensioner. Check that the belt 

is located correctly in the multi-grooves in the 
pulleys. 

8 Refit the access panel and roadwheel, and 

lower the vehicle to the ground. 

27.2 Unscrew the cap from the hydraulic 

fluid reservoir, and wipe clean the integral 

dipstick with a clean cloth 

27.3 Screw on the cap hand tight then 
unscrew it again and check the fluid level 

on the dipstick 

3 Alternator pulley 5 Power steering pump 

pulley 

27 Power steering hydraulic SS 
fluid level check WS 

x 
1 Turn the front roadwheels to the straight- 

ahead position without starting the engine. If 

the vehicle has been left standing for an hour 

or more, the power steering fluid will be cold 

(below 50°C), and the ‘cold’ level markings 

must be used. If, however, the engine is at 

normal temperature (above 50°C), the fluid will 

be hot, so use the ‘hot’ level markings. 

2 The reservoir is located on the right-hand 

side of the engine compartment, next to the 

coolant expansion tank. The fluid level is 

checked with a dipstick attached to the 

reservoir filler cap. Using a screwdriver, 

unscrew the cap from the hydraulic fluid 

reservoir, and wipe clean the integral dipstick 

with a clean cloth (see illustration). 

3 Screw on the cap hand tight then unscrew 

it again and check the fluid level on the 

dipstick. If the fluid is cold (below 50°C), it 

must be in the ‘hashed’ cold area indicated on 

the dipstick. If the fluid is hot (above 50°C), it 

must be between the hot MAX and MIN marks 

indicated on the dipstick (see illustration). 

4 If the level is above the maximum level 

mark, syphon off the excess amount. If it is 
below the minimum level mark, add the 

specified fluid as necessary (see Lubricants 

‘and fluids), but in this case also check the 

system for leaks. On completion, screw on the 
cap and tighten with the screwdriver. 

28 Automatic transmission EN 
fluid level check SN 

2 

Note: An accurate fluid level check can only 

be made with the transmission fluid at a 

temperature of between 35°C and 45°C, and if 

it is not possible to ascertain this temperature, 

it is strongly recommended that the check be 

made by a VW dealer who will have the 

instrumentation to check the temperature and 

to check the transmission electronics for fault 

codes. Overfilling or underfilling adversely 

affects the function of the transmission. 

1 Take the vehicle on a short journey to warm 

the transmission slightly (see Note at the start 

of this Section), then park the vehicle on level 

ground and engage P with the selector lever. 

Raise the front and rear of the vehicle and 
support it on axle stands (see Jacking and 
vehicle support), ensuring the vehicle is kept 

level. Undo the retaining screws and remove 

the engine undershield(s) to gain access to 

the base of the transmission unit. 

2 Start the engine and run it at idle speed 

until the transmission fluid temperature 
reaches 35°C. 

H31932 

28.3 Automatic transmission fluid level check 

1 Level plug 2 Level tube 3 Filler cap 4 Retaining clip 



29.2 Disconnect the wiring (1) from the 

speedometer drive (2) 

3 Unscrew the fluid level plug from the 

bottom of the transmission sump (see 

illustration). 

4 If fluid continually drips from the level tube 

as the fluid temperature increases, the fluid 

level is correct and does not need to be 

topped-up. Note that there will be some fluid 

already present in the level tube, and it will be 

necessary to observe when this amount has 

drained before making the level check. Make 

sure that the check is made before the fluid 

temperature reaches 45°C. Check the 

condition of the seal on the level plug and 

renew it if necessary by cutting off the old seal 

and fitting a new one. Refit the plug and 

tighten to the specified torque. 

5 If no fluid drips from the level tube, even 

when the fluid temperature has reached 45°C, 

it will be necessary to add fluid as follows 

while the engine is still running. 

6 Using a screwdriver, lever off the cap from 
the filler tube on the side of the transmission 

sump. Note: On some models the locking 

device will be permanently damaged and a 
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29.4 The automatic transmission final drive oil level is checked on the bottom of the 

H31931 
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speedometer drive 

new cap must be obtained. On other models, 

the cap securing clip must be renewed. 

7 With the cap removed, pull out the filler 

tube plug then add the specified fluid until it 

drips out of the level tube. Check the 

condition of the seal on the level plug and 

renew it if necessary by cutting off the old seal 

and fitting a new one, Refit the plug and 

tighten to the specified torque. 

8 Refit the filler tube plug and the new cap or 

cap securing clip. 

9 Switch off the ignition then refit the engine 

undershield(s), tighten the retaining screws 

securely, and lower the vehicle to the ground. 

10 Frequent need for topping-up indicates 
that there is a leak, which should be found 

and corrected before it becomes serious. 

ww 

ES 
Note: This work only applies to the 01M trans- 

mission. 

29 Automatic transmission 
final drive oil level check 

Every 60 000 miles or 4 years 

1 Apply the handbrake, then jack up the front 

of the vehicle and support it on axle stands 

(see Jacking and vehicle support), but note 

that the rear of the vehicle should also be 

raised to ensure an accurate level check. 

2 The final drive level check is made by 

removing the speedometer drive. First, 

disconnect the wiring from the sender on the 

top of the speedometer drive (see 

illustration). 

3 Unscrew the speedometer drive and 

withdraw it from the transmission. There is no 

need to remove the sender unit from the top 

of the drive. 

4 Wipe clean the lower end of the drive, then 

re-insert it and screw it fully into the 

transmission. Remove it again and check that 

the oil level is between the shoulder and the 

end of the drive (see illustration), 

5 If necessary, add the specified oil through 

the drive aperture until the level is correct. 

6 Refit the drive and tighten securely, then 

reconnect the sender wiring. 

7 Lower the vehicle to the ground. 

30 Timing belt renewal 

ES 
Note: VW specify that the timing belt 
tensioner roller is also renewed on 1.8 litre 

models. 

Inspection 

1 Release the clips and remove the upper 

timing belt cover (refer to Chapter 2A or 2B). 

2 Using a spanner or socket on the 
crankshaft pulley bolt, turn the engine slowly 

in a clockwise direction. Do not turn the 

engine on the camshaft bolt. 

3 Check the complete length of the timing 

belt for signs of cracking, tooth separation, 

fraying, side glazing, and oil or grease 

contamination. Use a torch and mirror to 

check the underside of the belt. 
4 If there is any evidence of wear or damage 

as described in the last paragraph, the timing 

belt must be renewed. A broken belt will 

cause major damage to the engine. 

5 After making the check, refit the upper 

timing belt cover and remove the 

spanner/socket from the crankshaft pulley 

bolt. 

Renewal 

6 Refer to Chapter 2A or 2B for details. 
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Every 2 years 

31 Brake (and clutch) 

WHEL 
fluid renewal 

Warning: Brake hydraulic fluid 

IAN can harm your eyes and damage 

painted surfaces, so use extreme 

caution when handling and pouring it. Do 

not use fluid that has been standing open 

for some time, as it absorbs moisture from 

the air. Excess moisture can cause a 

dangerous loss of braking effectiveness. 

1 The procedure is similar to that for the 

bleeding of the hydraulic system as described 
in Chapter 9, except that the brake fluid 

reservoir should be emptied by syphoning, 

using a clean poultry baster or similar before 
starting, and allowance should be made for 

the old fluid to be expelled when bleeding a 

section of the circuit. Since the clutch 
hydraulic system also uses fluid from the brake 

system reservoir, it should also be bled at the 

same time by referring to Chapter 6, Section 2. 
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. 

Fy 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 fluid 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 master 
cylinder reservoir fluid level. 

6 On models with a manual transmission unit, 

once the brake fluid has been changed the 

clutch fluid should also be renewed. Referring 
to Chapter 6, bleed the clutch until new fluid is 

seen to be emerging from the slave cylinder 

bleed screw, keeping the master cylinder fluid 

level above the MIN level line at all times to 
prevent air entering the system. Once the new 

fluid emerges, securely tighten the bleed 

screw then disconnect and remove the 

bleeding equipment. Securely refit the dust 

cap then wash off all traces of spilt fluid. 

7 On all models, ensure the master cylinder 

fluid level is correct (see Weekly checks) and 

thoroughly check the operation of the brakes 

and (where necessary) clutch before taking 

the car on the road. 

32 Coolant renewal 

HH 
Note: This work is not included in the VW 

schedule and should not be required if the 

recommended VW G12 LongLife coolant 

antifreeze/inhibitor is used. However, if 

standard antifreeze/inhibitor is used, the work 

should be carried out at the recommended 

interval. 

VAN cold before starting this 
procedure. 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 ina 

puddle in the driveway or on the garage 

floor. Children and pets are attracted by its 

sweet smell, but antifreeze can be fatal if 

ingested. 

Cooling system draining 

1 With the engine completely cold, unscrew 

the expansion tank cap. 

2 Firmly apply the handbrake then jack up the 

front of the vehicle and support it on axle 

stands (see Jacking and vehicle support). 

Undo the retaining screws and remove the 

engine undershield(s) to gain access to the 
base of the radiator. 

3 Position a suitable container beneath the 

coolant drain outlet which is fitted to the 

coolant bottom hose end fitting. Loosen the 
drain plug (there is no need to remove it 

completely) and allow the coolant to drain into 

the container. If desired, a length of tubing 

can be fitted to the drain outlet to direct the 

flow of coolant during draining. Where no 

drain outlet is fitted to the hose end fitting, 

remove the retaining clip and disconnect the 

bottom hose from the radiator to drain the 

coolant (see Chapter 3, Section 2). 

4 On engines with an oil cooler, to fully drain 

the system also disconnect one of the coolant 

hoses from the oil cooler which is located at 

the front of the cylinder block. 

5 If the coolant has been drained for a reason 

other than renewal, then provided it is clean, it 

can be re-used, though this is not 

recommended. 

6 Once all the coolant has drained, securely 

tighten the radiator drain plug or reconnect 

the bottom hose to the radiator (as 

applicable). Where necessary, also reconnect 

the coolant hose to the oil cooler and secure it 

in position with the retaining clip. Refit the 

Warning: Wait until the engine is 

undershield(s), tighten the retaining screws 

securely. 

Cooling system flushing 

7 If the recommended VW coolant has not 

been used and coolant renewal has been 

neglected, or if the antifreeze mixture has 

become diluted, the cooling system may 

gradually lose efficiency, as the coolant 

passages become restricted due to rust, scale 

deposits, and other sediment. The cooling 

system efficiency can be restored by flushing 
the system clean. 

8 The radiator should be flushed separately 

from the engine, to avoid excess 
contamination. 

Radiator flushing 

9 To flush the radiator, first tighten the 

radiator drain plug. 

10 Disconnect the top and bottom hoses and 

any other relevant hoses from the radiator 
(see Chapter 3). 

11 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. 

12 If after a reasonable period, the water still 

does not run clear, the radiator can be flushed 

with a good proprietary 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 

13 To flush the engine, 

thermostat (see Chapter 3). 

14 With the bottom hose disconnected from 

the radiator, insert a garden hose into the 

coolant housing. Direct a clean flow of water 

through the engine, and continue flushing until 

clean water emerges from the radiator bottom 
hose. 

15 When flushing is complete, refit the 

thermostat and reconnect the hoses (see 

Chapter 3). 

Cooling system filling 

16 Before attempting to fill the cooling 

system, ensure the drain plug is securely 

closed and make sure that all hoses are 

securely connected and their retaining clips 

are in good condition. If the recommended 

VW coolant is not being used, ensure that a 

Suitable antifreeze mixture is used all year 

round, to prevent corrosion of the engine 

components (see following sub-Section). 

17 Remove the expansion tank filler cap and 

slowly fill the system with the coolant. Continue 

to fill the cooling system until bubbles stop 

appearing in the expansion tank. Help to bleed 

the air from the system by repeatedly 

squeezing the radiator bottom hose. 

remove the 



18 When no more bubbles appear, top:the 

coolant level up to the MAX level mark then 

securely refit the cap to the expansion tank. 

19 Run the engine at a fast idle speed until 

the cooling fan cuts in. Wait for the fan to stop 

then switch the engine off and allow the 

engine to cool. 

20 When the engine has cooled, check the 

coolant level with reference to Weekly checks. 

Top-up the level if necessary, and refit the 

expansion tank cap. 

Antifreeze mixture 

21 If the recommended VW coolant is not 

Every 2 years — 
being used, the antifreeze should always be 

renewed at the specified intervals. This is 

necessary not only to maintain the antifreeze 

properties, but also to prevent corrosion 

which would otherwise occur as the corrosion 

inhibitors become progressively less effective. 

22 Always use an ethylene-glycol based 

antifreeze which is suitable for use in mixed- 

metal cooling systems. The quantity of 

antifreeze and levels of protection are 

indicated in the Specifications. 

23 Before adding antifreeze, the cooling 

system should be completely drained, 

petrol models 1a+19 
preferably flushed, and all hoses checked for 

condition and security. 

24 After filling with antifreeze, a label should 

be attached to the expansion tank, stating the 

type and concentration of antifreeze used, 

and the date installed. Any subsequent 

topping-up should be made with the same 

type and concentration of antifreeze. 

25 Do not use engine antifreeze in the 

windscreen/tailgate washer system, as it will 

damage the vehicle paintwork. A screenwash 

additive should be added to the washer 

system in the quantities stated on the bottle. 
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ise2 Maintenance procedures — diesel models 

Lubricants and fluids 
Refer to the end of Weekly checks on page 0°17 

Capacities 

Engine oil (including filter) 

139) CleseliengGInG tetera: Bevcdeis ).2-2 tyes tae eaen read Perot ae 4.5 litres 

Cooling system 

TeOsMleSelemalt Gee eeve sta /ee code chcheet ete ona ee ates ean Uns eT a ee 6.0 litres 

Transmission 

Manual transmission: 

TY DOO2 Irae Ac Paraiso as Gite kts tens Te eee eee 1.9 litres 
TY POLO 2d ecdrcus! Seva csaid os oct eee RE TN ee ee! 2.0 litres 
TYDGIO2Mige tere td o date hn eta el ete ee Oe nS eR 2.3 litres 

Automatic transmission: 

Type 01M: 

MalitransSinisSiom:cinttirsreacractine eects haere orem. peueene ae aemneae 5.30 litres 
Einaldrive es Ags cA Bees 2 eee ee eine et hee | eee 0.75 litres 

Type O9A: 

Main transmission unit including final drive .................. 7.0 litres 

Power-assisted steering 

All:models iia tis, Glee Pes. eas tees ee Lire tiered Spe Batielh Fey enlt 0.7 to 0.9 litres 

Fuel tank (approximate) 

AUMOCG|S oo oie) arr eucienas eet ns ones Sod Coe pre tare Oe ey aie oe ee Wi ts 55 litres 

Washer reservoirs 

Models with ‘headlight washere: etc Bea 2 ee ee 5.5 litres 
Models without headlight washers ..............0c0eccceeecuece 3.0 litres 

Engine 
diming belliwoarlimituaney wears mi hee ie ee eee. 22.0 mm wide 

Cooling system 
Antifreeze mixture: 

LOM ati COZeutes atc Get CREM SRM a. va eames wit Protection down to -25°C 
SUS AMUITCOZO re Er Pew e oe tc ee eae Protection down to -35°C 

Note: Refer to antifreeze manufacturer for latest recommendations. 

Brakes 
Brake pad minimum thickness: 
BET Cole NA, Sot ed dn ae at a 7.0 mm (including backing plate) 
REAl ener eapeen rnin (ere ke ar ek 7.5 mm (including backing plate) 

Torque wrench settings Nm 
Automatic transmission level plug ................. ccc eeeeuee 1S 
Manual gearbox filler/level plug .......... ccc cece ee eeeceeceeeee PAS, 
TR CAR ae tans soled ek, ohare vemsak Ihe a aot mae) ee 25 
ROS Wes! BOREES ccs ao wicwniy x pean OMe eke tL ene 120 
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Component location — diesel models ia-3 

Underbonnet view 

Engine oil filler cap 

Engine oil dipstick i St pms A 

Oil filter cf a a na — 
Coolant expansion tank = . 

Fuel filter 

Windscreen/headlight 

washer fluid reservoir 

Master cylinder brake fluid 

reservoir 

Front suspension strut 

upper mounting 

Air cleaner housing 

Battery 

Alternator 

Brake vacuum pump 
Power steering fluid 

reservoir 

Power steering pump 

Vacuum reservoir for inlet 

manifold flap valve 

a 

Sump drain plug 

Oil cooler/filter base cap 

Manual transmission drain 

plug 
Air conditioning 

compressor 

Driveshaft 

Radiator 

Intercooler 

Front suspension lower 

arm 

Crossmember 

Steering track rod 

Front brake caliper 

Exhaust pipe 



18-4 Component location — diesel models 

Rear underbody view 

Maintenance schedule 
The maintenance intervals in this manual 

are provided with the assumption that you, 

not the dealer, will be carrying out the work. 

These are the minimum _ intervals 

recommended by us for vehicles driven daily. 

lf you wish to keep your vehicle in peak 

condition at all times, you may wish to 

perform some of these procedures more 

often. We encourage frequent maintenance, 

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, in 
order to preserve the factory warranty. 

All VW Golf/Bora models are equipped with 

a service interval display indicator in the 

instrument panel. Every time the engine is 

started the panel will illuminate for approx- 

imately 20 seconds with service information. 

With the standard non-variable display, the 

service intervals are in accordance with 

specific distances and time periods. With the 

LongLife display, the service interval is 

variable according to the number of starts, 

length of journeys, vehicle speeds, brake pad 

wear, bonnet opening frequency, fuel 

consumption, oil level and oil temperature, 

however the vehicle must be serviced at least 

every two years. At a distance of 2000 miles 

(3000 km) before the next service is due, 

‘Service in 2000 miles’ (or ‘83000 km’) will 

appear at the bottom of the speedometer, and 

this figure will reduce in steps of 100 units as 

the vehicle is used. Once the service interval 

has been reached, the display will flash 

‘Service’ or ‘Service Now’. Note that if the 

Fuel tank 

Rear axle assembly 

Rear suspension coil 

spring 

Rear shock absorber 

Exhaust rear silencer 

Rear axle assembly front 

mountings 

Handbrake cables 

Hydraulic brake line 

Spare wheel well 

variable (LongLife) service interval is being 

used, the engine must only be filled with the 

recommended long-life engine oil (see 

Recommended lubricants and fluids). 

After completing a service, VW technicians 

use a special instrument to reset the service 

display to the next service interval, and a 

print-out is put in the vehicle service record. 

The display can be reset by the owner as 

described in Section 6, but note that for 

models using the ‘LongLife’ interval, the 

procedure will automatically reset the display 

to the 10 000 miles/15 000 km ‘distance’ 

interval. To have the display reset to the 

‘variable’ (LongLife) interval, it is necessary to 

take the vehicle to a VW dealer who will use a 

special instrument to encode the on-board 
computer. 



Maintenance schedule — diesel models pes 

Models using distance and time intervals 
Note: The following service intervals are only applicable to models with a PR number of QGO or QG2 (shown in the vehicle Service Schedule 
booklet or on the Next Service sticker located on the driver's door pillar). 

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

Every 5000 miles (7500 km) or 
6 months 
|_| Renew the engine oil and filter (Section 3) 
Note: Frequent oil and filter changes are good for the engine. We 

recommend changing the oil at the mileage specified here, or at least 

twice a year if the mileage covered is a less. 

Every 10 000 miles (15 000 km) or 
12 months, whichever comes first — 
‘Oil’ on display 
In addition to the items listed above, carry out the following: 

(_] Fuel filter water draining* (Section 4) 
|_| Check the front and rear brake pad thickness 

(Section 5) 
|_| Reset the service interval display (Section 6) 
* Only when using high sulphur diesel fuel not conforming to DIN 

EN 590 or when using RME fuel (diester) 

Every 20 000 miles (80 000 km) or 

2 years, whichever comes first — 

‘01’ on display 
In addition to the items listed above, carry out the following: 

__| Check the condition of the exhaust system and its 
mountings (Section 7) 
Check all underbonnet components and hoses for 
fluid and oil leaks (Section 8) 

|) Fuel filter water draining* (Section 9) 
_| Renew the fuel filter** (Section 10) 
|_| Check the condition of the auxiliary drivebelt 

(Section 11) 
Check the coolant antifreeze concentration 
(Section 12) 
Check the brake hydraulic circuit for leaks and 
damage (Section 13) 

|_] Check the headlight beam adjustment (Section 14) 
|_| Renew the pollen filter element (Section 15) 
|_| Check the manual transmission oil level (Section 16) 
|_| Check the underbody protection for damage 

(Section 17) 
(_| Check the condition of the driveshaft gaiters 

(Section 18) 
|_] Check the steering and suspension components 

for condition and security (Section 19) 

Cl 

Every 20 000 miles (80 000 km) or 

2 years, whichever comes first — 

‘01’ on display 
|_| Check the battery condition, security and 

electrolyte level (Section 20) 
|_| Lubricate all hinges and locks (Section 21) 

| Check the condition of the airbag unit(s) (Section 22) 
Check the operation of the 
windscreen/tailgate/headlight washer system(s) (as 
applicable) (Section 23) 
Check the engine management self-diagnosis 
memory for faults (Section 24) 
Check the operation of the sunroof and lubricate 
the guide rails (Section 25) 
Carry out a road test and check exhaust emissions 
(Section 26) 

* Only when using diesel fuel conforming to DIN EN 590 

** Only when using diesel fuel not conforming to DIN EN 590 or when 

using RME fuel (diester) 

Every 40 000 miles (60 000 km) or 
4 years, whichever comes first 

Renew the air filter element (Section 27) 
__] Renew the fuel filter* (Section 28) 
|_| Check the condition of the auxiliary drivebelt on 

vehicles fitted with an automatic tensioner 
(Section 29) 
Check the power steering hydraulic fluid level 
(Section 30) 
Check the automatic transmission fluid level 
(Section 31) 

__| Check the automatic transmission final drive oil 
level (Section 32) 

* Only when using diesel fuel conforming to DIN EN 590 

Every 60 000 miles (90 000 km) 
|_| Renew the timing belt and tensioner roller on 

engines with ‘unit’ injectors, ie, without an injection 
pump (Section 33) 

Every 80 000 miles (120 000 km) 
|_| Renew the timing belt and tensioner roller on 

engines with an injection pump, ie, without ‘unit’ 
injectors (Section 34) 

Every 2 years 
|_| Renew the brake (and clutch) fluid (Section 35) 
_| Renew the coolant* (Section 36) 
* Note: This work is not included in the VW schedule and should not 
be required if the recommended VW G12 LongLife coolant 

antifreeze/inhibitor is used. 

mer 



ines Maintenance schedule — diesel models 

Models using ‘LongLife’ variable intervals 
The LongLife variable service intervals are only applicable to models with a PR number of QG1 (shown in the vehicle Service Schedule booklet or 

on the Next Service sticker located on the driver’s door pillar). The occurrence of the service on the display unit will depend on how the vehicle is 

being used (number of starts, length of journeys, vehicle speeds, brake pad wear, bonnet opening frequency, fuel consumption, oil level and oil 

temperature). For example, if a vehicle is being used under extreme driving conditions, the ‘oil’ service may occur at 10 000 miles, whereas, if the 
vehicle is being used under moderate driving conditions, it may occur at 20 000 miles. It is important to realise that this system is completely variable 

according to how the vehicle is being used, and therefore the service should be carried out when indicated on the display. When an OIL CHANGE 
SERVICE (‘Oil’) or INSPECTION SERVICE (‘01’) is due, follow the relevant procedure described for the normal ‘distance and time’ intervals 

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

Every 5000 miles (7500 km) or 
6 months 
|_|] Renew the engine oil and filter (Section 3) 
Note: Frequent oil and filter changes are good for the engine. We 

recommend changing the oil at the mileage specified here, or at least 
twice a year if the mileage covered is a less. 

‘Oil’ on display 
In addition to the items listed above, carry out the following: 

|_| Fuel filter water draining* (Section 4) 
__| Check the front and rear brake pad thickness 

(Section 5) 

__] Reset the service interval display (Section 6) 
* Only when using high sulphur diesel fue! not conforming to DIN 
EN 590 or when using RME fuel (diester) 

‘01’ on display or every 2 years, 
whichever comes first 
In addition to the items listed above, carry out the following: 

|_| Check the condition of the exhaust system and its 
mountings (Section 7) 
Check all underbonnet components and hoses for 
fluid and oil leaks (Section 8) 

__| Fuel filter water draining* (Section 9) 
Renew the fuel filter** (Section 10) 
Check the condition of the auxiliary drivebelt on 
vehicles not fitted with an automatic tensioner 
(Section 11) 

__| Check the coolant antifreeze concentration 
(Section 12) 

|_| Check the brake hydraulic circuit for leaks and 
damage (Section 13) 

__| Check the headlight beam adjustment (Section 14) 
| Renew the pollen filter element (Section 15) 

___ Check the manual transmission oil level (Section 16) 
__| Check the underbody protection for damage 

(Section 17) 

__| Check the condition of the driveshaft gaiters 
(Section 18) 

__| Check the steering and suspension components 
for condition and security (Section 19) 

__| Check the battery condition, security and 
electrolyte level (Section 20) 

‘01’ on display or every 2 years, 
whichever comes first (continued) 

Lubricate all hinges and locks (Section 21) 
Check the condition of the airbag unit(s) (Section 22) 
Check the operation of the 
windscreen/tailgate/headlight washer system(s) (as 
applicable) (Section 23) 
Check the engine management self-diagnosis 
memory for faults (Section 24) 
Check the operation of the sunroof and lubricate 
the guide rails (Section 25) 

Carry out a road test and check exhaust emissions 
(Section 26) 

* Only when using diesel fuel conforming to DIN EN 590 

™ Only when using diesel fuel not conforming to DIN EN 590 or when 
using RME fuel (diester) 

Every 40 000 miles (60 000 km) or 
4 years, whichever comes first 

Renew the air filter element (Section 27) 
Renew the fuel filter* (Section 28) 
Check the condition of the auxiliary drivebelt on 
vehicles fitted with an automatic tensioner 
(Section 29) 
Check the power steering hydraulic fluid level 
(Section 30) 
Check the automatic transmission fluid level 
(Section 31) 
Check the automatic transmission final drive oil 
level (Section 32) 

* Only when using diesel fuel conforming to DIN EN 590 

Every 60 000 miles (90 000 km) 
__| Renew the timing belt and tensioner roller on 

engines with ‘unit’ injectors, ie, without an injection 
pump (Section 33) 

Every 80 000 miles (120 000 km) 
__]| Renew the timing belt and tensioner roller on 

engines with an injection pump, ie, without ‘unit’ 
injectors (Section 34) 

= 

Every 2 years 
__| Renew the brake (and clutch) fluid (Section 35) 
|_| Renew the coolant* (Section 36) 
* Note: This work is not included in the VW schedule and should not 
be required if the recommended VW G12 LongLife coolant 
antifreeze/inhibitor is used. 



Maintenance procedures — diesel models 15-7 

1. Introduction 

This Chapter is designed to help the home 

mechanic maintain his/her vehicle for safety, 

economy, long life and peak performance. 

The Chapter contains a master main- 

tenance 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 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 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 fs 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 pro- 

gramme is to prepare yourself before the 

actual work begins. Read through all the 

Sections relevant to the work to be carried 

out, then make a list and gather all the parts 

and tools required. If a problem is 

encountered, seek advice from a parts 

specialist, or a dealer service department. 

2 Regular maintenance 

1 If, from the time the vehicle is new, the 

routine maintenance schedule is followed 

closely, and frequent checks are made of fluid 

levels and high-wear items, as suggested 

throughout this manual, the engine will be 

kept in relatively good running condition, and 

the need for additional work will be minimised. 

2 It is possible that there will be times when 

the engine is running poorly due to the lack of 

regular maintenance. This is even more likely 

if a used vehicle, which has not received 

regular and frequent maintenance checks, is 

purchased. In such cases, additional work 

may need to be carried out, outside of the 

regular maintenance intervals. 

3 If engine wear is suspected, a compression 

test (refer to Chapter 2C) will provide valuable 

information regarding the overall performance 
of the main internal components. Such a test 

can be used as a basis to decide on the 

extent of the work to be carried out. If, for 

example, a compression test indicates serious 

internal engine wear, conventional main- 

Every 5000 miles or 6 months 

3 Engine oil and filter renewal 

1 Frequent oil and filter changes are the most 

important preventative 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. 

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 vehicle. To 

avoid any possibility of scalding, and to 

protect yourself from possible skin irritants 

and other harmful contaminants in used 
engine oils, it is advisable to wear gloves 

when carrying out this work. Access to the 

underside of the vehicle will be greatly 

improved if it can be raised on a lift, driven 

onto ramps, or jacked up and supported on 

axle stands (see Jacking and vehicle support). 

Whichever method is chosen, make sure that 

the vehicle remains level, or if it is at an angle, 

that the drain plug is at the lowest point. Undo 

the retaining screws and remove the engine 
undershield(s), then also remove the engine 

top cover where applicable. 

3 Slacken the sump drain plug about half a 

turn. Position the draining container under the 

drain plug, then remove the plug completely 

(see illustration and Haynes Hint). Recover 

the sealing ring from the drain plug. 

4 Allow some time for the old oil to drain, 

noting that it may be necessary to reposition 

3.3 Sump drain plug 

tenance 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 perfor- 

mance of a generally poor-running engine: 

Primary operations 

a) Clean, inspect and test the battery (See 

‘Weekly checks’). 

b) Check all the engine-related fluids (See 

‘Weekly checks’). 

c) Drain the water from the fuel filter 

(Section 4). 

d) Check the condition and tension of the 

auxiliary drivebelt (Section 11). 

e) Check the condition of the air filter, and 

renew if necessary (Section 27). 

f) Check the condition of all hoses, and 

check for fluid leaks (Section 8). 

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- 

ter 5A). 

b) Check the preheating system (see 

Chapter 5C). 

c) Renew the fuel filter (Section 10) and 

check the fuel system (see Chapter 4B). 

the container as the oil flow slows to a trickle. 
5 After all the oil has drained, wipe off the 

drain plug with a clean rag, and fit a new 

sealing washer. Clean the area around the 
drain plug opening, and refit the plug. Tighten 

the plug securely. 

Keep the drain plug pressed into the 
sump while unscrewing it by hand the 

last couple of turns. As the plug 
releases, move it away sharply so the 

stream of oil issuing from the sump 

runs into the container, not up your 

sleeve. 
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3.7a Unscrew the cap... 

3.7¢ Remove the sealing ring from the cap 

6 Remove the engine top cover(s) (see 

Chapter 2C) to gain access to the oil filter 

housing. Place absorbent cloths around the 

filter housing to catch any spilt oil. 

7 Unscrew and remove the cap from the top 

of the oil filter housing using an oil filter strap 

or suitable spanner. Recover the large sealing 
ring from the cap, and the small sealing ring 

3.11 Pour in half the specified quantity of 

oil first, wait, then add the rest 

from the centre rod. Lift out the filter element 

(see illustrations). Dispose of the element. 

8 Using a clean rag, wipe all oil and sludge 

from the inside of the filter housing and cap(s). 

9 Insert the new element. Fit new sealing 

rings to the cap, then refit it and tighten to the 

specified torque. Also, as applicable, refit the 
lower cap and drain plug and tighten to the 
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specified torque. Wipe up any spilt oil before 

refitting the engine top cover(s). 

10 Remove the old oil and all tools from 

under the car then refit the undershield(s) and 

lower the car to the ground. Also refit the 

engine top cover. 

11 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 Lubricants and fluids). An oil can spout or 

funnel may help to reduce spillage. Pour in 

half the specified quantity of oil first (see 

illustration), then wait a few minutes for the 

oil to run to the sump (see Weekly checks). 

Continue adding oil a small quantity at a time 

until the level is up to the maximum mark on 

the dipstick. Refit the filler cap. 

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

cap 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 (where fitted) before the pressure 
builds-up. 

Warning: Do not increase the 
Av engine speed above idling while 

the oil pressure light is 
illuminated, as considerable damage can 
be caused to the turbocharger. 

13 Switch off the engine, and wait a few 

minutes for the oil to settle in the sump once 

more. With the new oil circulated and the filter 

completely full, recheck the level on the 

dipstick, and add more oil as necessary. 

14 Dispose of the used engine oil safely, with 

reference to General repair procedures in the 

Reference section of this manual. 

mA zi 

4.2 The fuel filter is mounted on the inner 

wing, above the right-hand wheel arch 

4 Fuel filter water draining 
(vehicles using high 
sulphur fuel) Mil 

Note: Carry out this procedure at this interval 

only when using high sulphur diesel fuel not 

conforming to DIN EN 590 or when using RME 

fuel (diester). This fuel is not available in the UK. 

1 Periodically, the water collected from the 
fuel by the filter unit must be drained out. 

2 The fuel filter is mounted on the inner wing, 

above the right-hand wheel arch (see 
illustration). At the top of the filter unit, 

release the clip and lift out the control valve, 

leaving the fuel hoses attached. 

3 Slacken the screw and raise the filter in its 

retaining bracket 

4 Position a container below the filter unit and 

pad the surrounding area with rags to absorb 

any fuel that may be spilt. 

5 Unscrew the drain valve at the base of the 

filter unit, until fuel starts to run out into the 

container. Keep the valve open until about 

100 cc of fuel has been collected. 

6 Refit the control valve to the top of the filter 

and insert the retaining clip. Close the drain 

valve and wipe off any surplus fuel from the 
nozzle. 
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7 Remove the collecting container and rags, 

then push the filter unit back into the retaining 

bracket and tighten the bracket securing 

screw. 

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

9 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. 

5 Brake pad check 

1 The outer brake pads can be checked 

without removing the wheels, by observing the 

brake pads through the holes in the wheels 

(see illustration). If necessary, remove the 

wheel trim. The thickness of the pad lining and 

backing plate must not be less than the 

dimension given in the Specifications. 

2 If the outer pads are worn near their limits, it 

is worthwhile checking the inner pads as well. 

Apply the handbrake then jack up vehicle and 

support it on axle stands (see Jacking and 

vehicle support). Remove the roadwheels. 

3 Use a steel rule to check the thickness of 

the brake pads (including the backing plate), 

and compare with the minimum thickness 

given in the Specifications (see illustration). 

4 For acomprehensive 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. 

5 If any pad’s friction material is worn to the 
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7 Exhaust system check 

WH 
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 axle stands, 

so that the exhaust components are readily 

visible and accessible (see Jacking and 

vehicle support). 

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. 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. 

5.1 The outer brake pads can be observed 

through the holes in the wheels 

specified minimum thickness or less, a// four 

pads at the front or rear, as applicable, must 

be renewed as a Set. 

6 On completion of the check, refit the 

roadwheels and lower the vehicle to the 

ground. 

6 Resetting the service 
interval display 

MUU 
1 After all necessary maintenance work has 

been completed, the service interval display 

must be reset. VW technicians use a special 

dedicated instrument to do this, and a print- 

out is then put in the vehicle service record. It 

is possible for the owner to reset the display 

as described in the following paragraphs, but 
note that the procedure will automatically 

reset the display to a 10 000 mile (15 000 km) 

interval. To continue with the ‘variable’ 

intervals which take into consideration the 

number of starts, length of journeys, vehicle 

speeds, brake pad wear, bonnet opening 

3 Rattles and other noises can often be 

traced to the exhaust system, especially the 

brackets and mountings. Try to move the 

pipes and silencers. If the components are 

able to come into contact with the body or 

suspension parts, secure the system with new 

mountings. Otherwise separate the joints (if 

possible) and twist the pipes as necessary to 

provide additional clearance. 

8 Hose and fluid leak check SS 
& 
x 

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 — 

H31925 

5.3 The thickness (a) of the brake pads 

must not be less than the specified amount 

frequency, fuel consumption, oil level and oil 

temperature, the display must be reset by a 

VW dealership using the special dedicated 

instrument. 

2 To reset the standard display manually, 

switch off the ignition, then press and hold 

down the trip reset button beneath the 

speedometer. Turn the digital clock reset 

knob clockwise, and the trip display will now 

show ‘service - - -’. Depress the clock reset 

knob as required to alternate between 

individual services, however, do not zero the 

display otherwise incorrect readings will be 

shown. 

3 To reset the LongLife display manually, 

switch off the ignition, then press and hold 

down the trip reset button beneath the 

speedometer. Switch on the ignition and 

release the reset button, and note that the 

relevant service will appear in the display. 

Turn the digital clock reset Knob clockwise, 

and the display will now return to normal. 

Switch off the ignition to complete the 

resetting procedure. Do not zero the display 

otherwise incorrect readings will be shown. 

2 years or ‘01’ on display 
what you are really looking for is any 

indication of a serious leak. Should a leak be 

found, renew the offending gasket or oil seal 

by referring to the appropriate Chapters in this 

manual. 

2 Also check the security and condition of all 

the engine-related pipes and hoses. Ensure 

that all cable-ties or securing clips are in place 

and in good condition. Clips which are broken 

or missing can lead to chafing of the hoses, 

pipes or wiring, which could cause more 

serious problems in the future. 

3 Carefully check the radiator hoses and 

heater hoses along their entire length. Renew 

any hose which is cracked, swollen or 

deteriorated. Cracks will show up better if the 

hose is squeezed. Pay close attention to the 

hose clips that secure the hoses to the 

cooling system components. Hose clips can 

pinch and puncture hoses, resulting in cooling 

system leaks. 

4 Inspect all the cooling system components 
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A leak in the cooling system will usually 

show up as white- or rust-coloured 

deposits on the area adjoining the leak. 

(hoses, joint faces, etc) for leaks (see Haynes 

Hint). 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 petrol 

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 petrol tank. 

Check for loose connections, deteriorated 

10.1 The fuel filter is mounted on the inner 

wing, above the right-hand wheel arch 

Ry 
10.4a Loosen the securing screw... 

hoses, crimped lines, and other damage. Pay 

particular attention to the vent pipes and 

hoses, which often loop up around the filler 

neck and can become blocked or crimped. 

Follow the lines to the front of the vehicle, 

carefully inspecting them all the way. Renew 

damaged sections as necessary. 

8 From within the engine compartment, 

check the security of all fuel hose attachments 

and pipe unions, and inspect the fuel hoses 

and vacuum hoses for kinks, chafing and 
deterioration. 

9 Where applicable, check the condition of 

the power steering fluid hoses and pipes. 

9 Fuel filter water draining 
(vehicles using 
standard fuel) WHC 

Note: Carry out this procedure at this interval 
only when using diesel fuel conferming to DIN 

EN 590 (standard fuel in the Uk). 

Refer to Section 4. 

10 Fuel filter renewal 
(vehicles using high 
sulphur diesel fuel) WHY 

Note: Carry out this procedure at this interval 

only when using diesel fuel not conforming to 

DIN EN 590 or when using RME fuel (diester). 

This fuel is not available in the UK. 

1 The fuel filter is mounted on the inner wing, 

above the right-hand wheel arch (see 
illustration). Position a container underneath 

retaining bracket 

the filter unit and pad the surrounding area 

with rags to absorb any fuel that may be spilt. 

2 At the top of the filter unit, release the clip 

and lift out the control valve, leaving the fuel 

hoses attached to it (see illustrations). 

3 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 

equivalent size worm-drive clips on refitting. 

Note the fitted position of each hose, to aid 

correct refitting later. 

Caution: Be prepared for an amount of fuel 

loss. 

4 Slacken the securing screw and raise the filter 

out of its retaining bracket (see illustrations). 

5 Fit anew fuel filter into the retaining bracket 

and tighten the securing screw. 

6 Refit the control valve to the top of the filter 

and insert the retaining clip. 

7 Reconnect the fuel supply and delivery 

hoses, using the notes made during removal — 

note the fuel flow arrow markings next to each 

port. Where crimp-type hoses were originally 

fitted, use equivalent size worm-drive clips on 

refitting (see illustration). Remove the 

collecting container and rags. 

8 Start and run the engine at idle, then check 

around the fuel filter for fuel leaks. Note: /t may 

take a few seconds of cranking before the 

engine starts. 

9 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. 

Pie Pe 

10.2b ... and lift out the control valve, 

leaving the fuel hoses attached to it 

10.7 Reconnect the fuel supply and 

delivery hoses 
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11 Auxiliary drivebelt check 

WHE 
Note: This procedure at this interval only applies 

to vehicles not fitted with an automatic tensioner. 

Checking 

1 Apply the handbrake, then jack up the front 

of the vehicle and support it on axle stands 

(see Jacking and vehicle support). 

2 Using a socket on the crankshaft pulley 

bolt, turn the engine slowly clockwise so that 

the full length of the auxiliary 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, or if there are traces of oil or 

grease on it, the belt should be renewed (see 

Section 29). 

12 Antifreeze check SS 
SN 
N 

1 The cooling system should be filled with 

the recommended G12 antifreeze and 

corrosion protection fluid —- do not mix this 

antifreeze with any other type. Over a period 

of time, the concentration of fluid may be 

reduced due to topping-up (this can be 

avoided by topping-up with the correct 

antifreeze mixture — see Specifications) or 

fluid loss. If loss of coolant has been evident, 

it is important to make the necessary repair 

before adding fresh fluid. 

2 With the engine cold, carefully remove the 

cap from the expansion tank. If the engine is 

not completely cold, place a cloth rag over the 

cap before removing it, and remove it slowly 

to allow any pressure to escape. 

3 Antifreeze checkers are available from car 

a 

J - * 

ts # 

15.2b ... remove the cover... 

accessory shops. Draw some coolant from 

the expansion tank and observe how many 

plastic balls are floating in the checker. 

Usually, 2 or 3 balls must be floating for the 

correct concentration of antifreeze, but follow 

the manufacturer’s instructions. 

4 If the concentration is incorrect, it will be 

necessary to either withdraw some coolant 

and add antifreeze, or alternatively drain the 

old coolant and add fresh coolant of the 

correct concentration (see Section 36). 

13 Brake hydraulic circuit 
check 

WH 
1 Check the entire brake hydraulic circuit for 

leaks and damage. Start by checking the 

master cylinder in the engine compartment. At 

the same time, check the vacuum servo unit 

and ABS units for signs of fluid leakage. 

2 Raise the front and rear of the vehicle and 

support it on axle stands (see Jacking and 

vehicle support). Check the rigid hydraulic 

brake lines for corrosion and damage. Also 

check the brake pressure regulator in the 

same manner. 

3 At the front of the vehicle, check that the 

flexible hydraulic hoses to the calipers are not 

twisted or chafing on any of the surrounding 

suspension components. Turn the steering on 

full lock to make this check. Also check that 

the hoses are not brittle or cracked. 

4 Lower the vehicle to the ground after 

making the checks. 

14 Headlight beam adjustment SN 

N 
i 

1 Accurate adjustment of the headlight beam 

is only possible using optical beam-setting 

equipment, and this work should therefore be 

15.3. 

15.2a Ease off the rubber seal... 

carried out by a VW dealer or service station 

with the necessary facilities. 

2 Basic adjustments can be carried out in an 

emergency, and further details are given in 

Chapter 12. 

Dr EN 
A 

15 Pollen filter element renewal 

hi 
1 The pollen filter is located on the bulk- 

head, in front of the windscreen — on RHD 

models it is on the left-hand side, and on 

LHD models it is on the right-hand side. 

2 Ease off the rubber seal and undo the four 

screws, then pull up and withdraw the cover 

(see illustrations). The cover may be quite 

tight and the use of a wooden wedge or 

suitable lever may be required to release it 

from the bulkhead panel. 

3 Release the clips and withdraw the filter 

frame, then remove the element from the 

frame (see illustration). 

4 Locate the frame into the end laminations 

of the new element, then fit to the housing, 

making sure that the lugs engage with the 

recesses. 

5 Refit the cover and secure with the screws, 

then press down the rubber seal. 

.. and remove the pollen filter 
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16.2a Filler/level plug location on the 

02K manual transmission 

16.2c Filler/level plug location on the 

02M manual transmission 

16 Manual transmission 
oil level check 

WHEY 
1 Park the car on a level surface. For 

improved access to the filler/level plug, apply 

the handbrake, then jack up the front of the 

vehicle and support it on axle stands (see 

Jacking and vehicle support), but note that the 

rear of the vehicle should also be raised to 

ensure an accurate level check. 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, resulting in an inaccurate level 

reading. 

2 Undo the retaining screws and remove the 
engine undershield(s). Wipe clean the area 

around the transmission filler/level plug which 

is situated in the following location: 

a) 02K transmission - the filler/level plug is 

situated on the left-hand end of the 

transmission casing (see illustration). 

b) 02J transmission — the filler/level plug is 

situated on the front of the transmission 

casing (see illustration). 

c) 02M transmission - the filler/level plug is 

situated on the front of the transmission 
casing (see illustration). 

d) 02T transmission — the filler/level plug is 

situated on the right-hand rear of the 

transmission casing (see illustration). 

3 The oil level should reach the lower edge of 

16.2b Filler/level plug location on the 

02J manual transmission 

H45332 

16.2d Filler/level plug location on the 

02T manual transmission 

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 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. 

4 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. 

5 When the oil level is correct, refit the filler/ 
level plug and tighten it to the specified torque. 

Wipe off any spilt oil then refit the engine 

undershield(s), tighten the retaining screws 

securely, and lower the car to the ground. 

= 2a) 

aft -1 Check the condition of the drivesh 

gaiters (arrowed) 

18 

17 Underbody protection check & 
S 
4 

Raise and support the vehicle on axle 

stands (see Jacking and vehicle support) 

Using an electric torch or lead light, inspec 

the entire underside of the vehicle, payinc 

particular attention to the wheel arches. Look 

for any damage to the flexible underbod\ 
coating, which may crack or flake off with age 

leading to corrosion. Also check that the 

wheel arch liners are securely attached witt 

any clips provided — if they come loose, dir 

may get in behind the liners and defeat thei: 

purpose. If there is any damage to the 

underseal, or any corrosion, it should be 

repaired before the damage gets too serious. 

18 Driveshaft gaiter check SN 

eS 
1 With the vehicle raised and securely 

supported on stands, 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 o1 
deterioration of the rubber, which may allow the 

grease to escape, and lead to water and gri 

entry into the joint. Also check the security anc 

condition of the retaining clips. Repeat these 
checks on the inner joints (see illustration). | 

any damage or deterioration is found, the 

gaiters should be renewed (see Chapter 8). 

2 At the same time, check the genera 

condition of the CV joints themselves by firs! 

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 drive- 

shaft splines, or a loose driveshaft retaining nut. 

19 Steering and SS 
suspension check Ss 

~ 

1 Raise the front and rear of the vehicle, and 

securely support it on axle stands (see 
Jacking and vehicle support). 

2 Visually inspect the track rod end balljoint 

dust cover, the lower front suspension 

balljoint dust cover, 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 balljoints or steering gear. 

3 Check the power steering 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 
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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 felt, 

but if the movement is appreciable, further 

investigation is necessary to determine the 

source. Continue rocking the wheel while an 

assistant depresses the footbrake. If the 

movement is now eliminated or significantly 

reduced, it is likely that the hub bearings are 

at fault. If the free play is still evident with the 

footbrake depressed, then there is wear in the 

suspension joints or mountings. 

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 flat 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. 

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. 

8 Check for any signs of fluid leakage around 
the front suspension struts and rear shock 

absorber. Should any fluid be noticed, the 

suspension strut or shock absorber is 

defective internally, and should be renewed. 

Note: Suspension struts/shock absorbers 
should always be renewed in pairs on the 

same axle to ensure correct vehicle handling. 

9 The efficiency of the suspension strut/ shock 

absorber may be checked by bouncing the 

vehicle at each corner. Generally speaking, the 

body will return to its normal position and stop 

after being depressed. If it rises and returns on 

a rebound, the suspension strut/shock 

absorber is probably suspect. Examine also 

the suspension strut/shock absorber upper 

and lower mountings for any signs of wear. 

20 Battery check EN 
SN 

S 
1 The battery is located in the front, left-hand 

corner of the engine compartment. Where a 

heat protective jacket is fitted, unclip the 
cover and remove the jacket to gain access to 

the battery (see illustration). 

2 Open the fuse holder plastic cover (squeeze 

together the locking lugs to release the cover) 

to gain access to the battery positive (+) 

terminal and fuse holder connections. 

3 Check that both battery terminals and all the 

fuse holder connections are securely attached 

and are free from corrosion. Note: Before 

disconnecting the terminals from the battery, 

refer to ‘Disconnecting the battery’ in the 

Reference Chapter at the end of this manual. 

4 Check the battery casing for signs of 

damage or cracking and check the battery 

retaining clamp bolt is securely tightened. If 

the battery casing is damaged in any way the 

battery must be renewed (see Chapter 5A). 

5 If the vehicle is not fitted with a sealed-for- 

life maintenance-free battery, check the 

electrolyte level is between the MAX and MIN 

level markings on the battery casing. If 

topping-up is necessary, remove the battery 

(see Chapter 5A) from the vehicle then remove 

the cell caps/cover (as applicable). Using 

distilled water, top the electrolyte level of each 

cell up to the MAX level mark then securely 

refit the cell caps/cover. Ensure the battery 
has not been overfilled then refit the battery to 

the vehicle (see Chapter 5A). 

6 On completion of the check, clip the cover 

securely back onto the fuse holder and close 

up the insulator cover (where fitted). 

21 Hinge and lock lubrication EN 
S 
Va 

1 Lubricate the hinges of the bonnet, doors 

and tailgate with a light general-purpose oil. 

Similarly, lubricate all latches, locks and lock 

strikers. At the same time, check the security 

and operation of all the locks, adjusting them 

if necessary (see Chapter 11). 

2 Lightly lubricate the bonnet release 

mechanism and cable with a suitable grease. 

22 Airbag unit check 

KU 
Inspect the exterior condition of the 

airbag(s) for signs of damage or deterioration. 

If an airbag shows signs of damage, it must 
be renewed (see Chapter 12). Note that it is 

not permissible to attach any stickers to the 

surface of the airbag, as this may affect the 

deployment of the unit. 

23 Windscreen/tailgate/ 
headlight washer system 
check HUH 

1 Check that each of the washer jet nozzles 
are clear and that each nozzle provides a 

strong jet of washer fluid. 

2 The tailgate jet should be aimed to spray at 

the centre of the screen, using a pin. 

19.4 Check for wear in the hub bearings 

by grasping the wheel and trying to rock it 

3 The windscreen washer nozzles should be 

aimed slightly above the centre of the screen 
using a small screwdriver to turn the jet 

eccentric. 

4 On Golf models, the headlight inner jet 

should be aimed slightly above the horizontal 

centreline of the headlight, and the outer jet 

should be aimed slightly below the centreline. 

On Bora models, the headlight jet should be 

aimed slightly below the horizontal centreline 
of the headlight. VW technicians use a special 

tool to adjust the headlight jet after pulling the 

jet out onto its stop. 

5 Especially during the winter months, make 

sure that the washer fluid frost concentration 

is sufficient. . 

24 Engine management self- » 
diagnosis memory fault ~ 
check EN 

This work should be carried out by a VW 
dealer or diagnostic specialist using special 

equipment. The diagnostic socket is located 

behind a cover beneath the central part of the 

facia. The cover is clipped in position. 

25 Sunroof check 
and lubrication 

HUT 
1 Check the operation of the sunroof, and 

leave it in the fully open position. 

2 Wipe clean the guide rails on each side of the 

sunroof opening, then apply lubricant to them. 

VW recommend lubricant spray G 052 778. 

20.1 Removing the battery cover 
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26 Road test and 
exhaust emissions check 

WU 

Instruments and electrical 
equipment 

1 Check the operation of all instruments and 

electrical equipment including the air 

conditioning system. 

2 Make sure that all instruments read 

correctly, and switch on all electrical 

equipment in turn, to check that it functions 

properly. 

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 which may 

indicate wear in the driveshafts, wheel 

bearings, etc. 

5 Check that the steering feels positive, with 

no excessive ‘sloppiness’, or roughness, and 

check for any suspension noises when 

cornering and driving over bumps. 

Drivetrain 

6 Check the performance of the engine, 

clutch (where applicable), gearbox/trans- 

mission and driveshafts. 

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

rk 

27.3 Removing the air filter element 

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 gearbox models, check that all 
gears can be engaged smoothly without 

noise, and that the gear lever action is smooth 

and not abnormally vague or ‘notchy’. 

11 On automatic transmission models, 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 noise 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 when braking hard. 

14 Check that there is no vibration through 
the steering when braking. 

15 Check that the handbrake operates 

HU 
1 The air filter is housed in the air cleaner, 

which is situated on the left-hand side of the 

inner wing, behind the battery. 

2 Undo the screws and lift the cover from the 

top of the air cleaner body. 

3 Lift out the air filter 

illustration). 

4 Remove any debris that may have collected 
inside the air cleaner. 

element (see 

correctly without excessive movement of the 

lever, and that it holds the vehicle stationary 
on aslope. 

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. 

17 Under controlled emergency braking, the 

pulsing of the ABS unit must be felt at the 
footbrake pedal. 

Exhaust emissions check 

18 Although not part of the manufacturer’s 

maintenance schedule, this check will 

normally be carried out on a regular basis 

according to the country the vehicle is 
operated in. Currently in the UK, exhaust 

emissions testing is included as part of the 

annual MOT test after the vehicle is 3 years 

old. In Germany the test is made when the 

vehicle is 3 years old, then repeated every 2 
years. 

5 Fit a new air filter element in position, 

ensuring that the edges are securely seated. 

6 Refit the air cleaner top cover and secure 

with the screws. 

28 Fuel filter renewal 
(vehicles using 
standard diesel fuel) 

Note: Carry out this procedure at this interval 

only when using diesel fuel conforming to DIN 

EN 590 (standard fuel in the UK). 

Refer to Section 10. 
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H31933 

29.4 Turn the tensioner central bolt clockwise to release the 

tension on the drivebelt 

29 Auxiliary drivebelt 
check and renewal 

HEY 

Check 

1 See Section 11. 

Renewal 

2 For improved access, apply the handbrake, 

then jack up the front of the vehicle and 

support it on axle stands (see Jacking and 

vehicle support). 

3 Remove the right-hand front roadwheel, 

H45331 

29.5b Auxiliary drivebelt configuration on 

unit injector models 

H31935 

2 Tensioner 

then remove the access panel from the inner 

wheel arch. 

4 Use a spanner to turn the tensioner central 

bolt clockwise to release the tension on the 

drivebelt (see illustration). 

5 Note how the drivebelt is routed, then 

remove it from the crankshaft pulley, 

alternator pulley, power steering pump pulley, 

and air conditioning compressor pulley (where 

applicable) (see illustrations). 

6 Locate the new drivebelt on the pulleys, 

then release the tensioner. Check that the belt 

is located correctly in the multi-grooves in the 

pulleys. 

7 Refit the access panel and roadwheel, and 

lower the vehicle to the ground. 

30 Power steering hydraulic 
fluid level check 

Ss S 
x 
Va 

1 Turn the front roadwheels to the straight- 

ahead position without starting the engine. If 

the vehicle has been left standing for an hour 

or more, the power steering fluid will be cold 

(below 50°C), and the ‘cold’ level markings 

must be used. If, however, the engine is at 

normal temperature (above 50°C), the fluid will 

be hot, and the ‘hot’ level markings must be 

used. 

2 The reservoir is located on the right-hand 

side of the engine compartment, next to the 

1 Crankshaft pulley 

3 Alternator pulley 

4 Power steering pump pulley 

29.5a Auxiliary drivebelt configuration on injection pump models 

5 Idler 

6 Auxiliary drivebelt 

7 Air conditioning compressor 

pulley 

coolant expansion tank. The fluid level is 

checked with a dipstick attached to the 

reservoir filler cap. Using a screwdriver, 

unscrew the cap from the hydraulic fluid 

reservoir, and wipe clean the integral dipstick 

with a clean cloth (see illustration). 

3 Screw on the cap hand tight then unscrew 

it again and check the fluid level on the 

dipstick. If the fluid is cold (below 50°C), it 

must be in the ‘hashed’ cold area indicated on 
the dipstick. If the fluid is hot (above 50°C), it 

must be between the hot MAX and MIN marks 

indicated on the dipstick (see illustration). 

4 If the level is above the maximum level 

mark, syphon off the excess amount. If it is 

below the minimum level mark, add the 

30.2 Unscrew the cap from the hydraulic 

fluid reservoir, and wipe clean the integral 

dipstick with a clean cloth 
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30.3 Screw on the cap hand tight then 

unscrew it again and check the fluid level 

on the dipstick 

specified fluid as necessary (see Lubricants 

and fluids), but in this case also check the 

system for leaks. On completion, screw on the 

cap and tighten with the screwdriver. 

31 Automatic transmission 
fluid level check 

Note: An accurate fluid level check can only 

be made with the transmission fluid at a 

temperature of between 35°C and 45°C, and if 

it is not possible to ascertain this temperature, 

it is strongly recommended that the check be 

made by a VW dealer who will have the 

instrumentation to check the temperature and 

to check the transmission electronics for fault 
codes. Overfilling or underfilling adversely 

affects the function of the transmission. 

1 Take the vehicle on a short journey to warm 

the transmission slightly (see Note at the start 

of this Section), then park the vehicle on level 

ground and engage P with the selector lever. 

Raise the front and rear of the vehicle and 

support it on axle stands (see Jacking and 

vehicle support), ensuring the vehicle is kept 

level. Undo the retaining screws and remove 
the engine undershield(s) to gain access to 

the base of the transmission unit. 

2 Start the engine and run it at idle speed 

until the transmission fluid temperature 
reaches 35°C. 

3 Unscrew the fluid level plug from the bottom 

of the transmission sump (see illustration). 

H31930 

diesel models 

H31932 

31.3 Automatic transmission fluid level check 

2 Level tube 1 Level plug 

4 If fluid continually drips from the level tube 

as the fluid temperature increases, the fluid 

level is correct and does not need to be 

topped-up. Note that there will be some fluid 

already present in the level tube, and it will be 

necessary to observe when this amount has 

drained before making the level check. Make 

sure that the check is made before the fluid 

temperature reaches 45°C. Check the 

condition of the seal on the level plug and 

renew it if necessary by cutting off the old seal 

and fitting a new one. Refit the plug and 

tighten to the specified torque. 

5 If no fluid drips from the level tube, even 

when the fluid temperature has reached 45°C, 

it will be necessary to add fluid as follows 
while the engine is still running. 

6 Using a screwdriver, lever off the cap from 

the filler tube on the side of the transmission 

sump. Note: On some models the locking 

device will be permanently damaged and a 

new cap must be obtained. On other models, 

the cap securing clip must be renewed. 

7 With the cap removed, pull out the filler 

tube plug then add the specified fluid until it 

drips out of the level tube. Check the 

condition of the seal on the level plug and 
renew it if necessary by cutting off the old seal 

and fitting a new one. Refit the plug and 

tighten to the specified torque. 

8 Refit the filler tube plug and the new cap or 
cap securing clip. 

9 Switch off the ignition then refit the engine 

undershield(s), tighten the retaining screws 

securely, and lower the vehicle to the ground. 

32.2 Disconnect the wiring (1) from the 

speedometer drive (2) 

3 Filler cap 4 Retaining clip 

10 Frequent need for topping-up indicates 

that there is a leak, which should be found 

and corrected before it becomes serious. 

32 Automatic transmission 
final drive oil level check 

WHY 
Note: This work only applies to the 01M trans- 
mission. 

1 Apply the handbrake, then jack up the front 

of the vehicle and support it on axle stands 

(see Jacking and vehicle support), but note 
that the rear of the vehicle should also be 
raised to ensure an accurate level check. 

2 The final drive level check is made by 

removing the speedometer drive. First, dis- 

connect the wiring from the sender on the top 

of the speedometer drive (see illustration). 

3 Unscrew the speedometer drive and with- 

draw it from the transmission. There is no need 

to remove the sender unit from the top of the 
drive. 

4 Wipe clean the lower end of the drive, then 

re-insert it and screw it fully into the 

transmission. Remove it again and check that 

the oil level is between the shoulder and the 
end of the drive (see illustration). 

5 If necessary, add the specified oil through 

the drive aperture until the level is correct. 

6 Refit the drive and tighten securely, then 
reconnect the sender wiring. 

7 Lower the vehicle to the ground. 

32.4 The automatic transmission final drive oil level is checked on the bottom of the 
speedometer drive 
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Every 60 000 miles or 4 years 

33 Timing belt and 
tensioning roller renewal 
(engines with ‘unit’ injectors) WHEY 

Note: This work at this interval applies only to 

engines with ‘unit’ injectors (see Chapter 4B). 

1 Refer to Chapter 2C for details of renewing 

the timing belt and tensioning roller. 

Every 80 000 miles or 4 years 

34 Timing belt and 
tensioning roller renewal 
(engines with injection pump) HEY 

Every 2 years 

35 Brake (and clutch) 

HHS 
fluid renewal 

Warning: Brake hydraulic fluid 

VAN can harm your eyes and damage 

painted surfaces, so use extreme 

caution when handling and pouring it. Do 

not use fluid that has been standing open 

for some time, as it absorbs moisture from 

the air. Excess moisture can cause a 

dangerous loss of braking effectiveness. 

1 The procedure is similar to that for the 

bleeding of the hydraulic system as described 

in Chapter 9, except that the brake fluid 

reservoir should be emptied by syphoning, 

using a clean poultry baster or similar before 

starting, and allowance should be made for 

the old fluid to be expelled when bleeding a 

section of the circuit. Since the clutch 

hydraulic system also uses fluid from the 

brake system reservoir, it should also be bled 

at the same time by referring to Chapter 6, 

Section 2. 
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. 

HAYNES Old hydraulic fluid is often 
much darker in colour than 

the new, making it easy to 

distinguish the two. 
HINT 

3 Top-up to the MAX level with new fluid, and 

continue pumping until only the new fluid 

remains in the reservoir, and new fluid 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 

Note: This work at this interval only applies to 

engines with an injection pump (see Chap- 

ter 4B). 
1 Refer to Chapter 2C for details of renewing 

the timing belt and tensioning roller. 

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 master 

cylinder reservoir fluid level. 

6 On models with a manual transmission unit, 

once the brake fluid has been changed the 

clutch fluid should also be renewed. Referring 
to Chapter 6, bleed the clutch until new fluid is 

seen to be emerging from the slave cylinder 

bleed screw, keeping the master cylinder fluid 

level above the MIN level line at all times to 

prevent air entering the system. Once the new 

fluid emerges, securely tighten the bleed 

screw then disconnect and remove the 

bleeding equipment. Securely refit the dust 

cap then wash off all traces of spilt fluid. 

7 On all models, ensure the master cylinder 

fluid level is correct (see Weekly checks) and 

thoroughly check the operation of the brakes 

and (where necessary) clutch before taking 

the car on the road. 

36 Coolant renewal 

WHEY 
Note: This work is not included in the VW 

schedule and should not be required if the 

recommended VW G12 LongLife coolant 

antifreeze/inhibitor is used. However, if 

standard antifreeze/inhibitor is used, the work 

should be carried out at the recommended 

interval. 

VIN cold before starting _ this 
procedure. 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 ina 

Warning: Wait until the engine is 

puddle in the driveway or on the garage 

floor. Children and pets are attracted by its 

sweet smell, but antifreeze can be fatal if 

ingested. 

Cooling system draining 

1 With the engine completely cold, unscrew 

the expansion tank cap. 

2 Firmly apply the handbrake then jack up the 

front of the vehicle and support it on axle 

stands (see Jacking and vehicle support). 

Undo the retaining screws and remove the 

engine undershield(s) to gain access to the 

base of the radiator. 

3 Position a suitable container beneath the 

coolant drain outlet which is fitted to the 

coolant bottom hose end fitting. Loosen the 

drain plug (there is no need to remove it 

completely) and allow the coolant to drain into 

the container. If desired, a length of tubing 

can be fitted to the drain outlet to direct the 

flow of coolant during draining. Where no 

drain outlet is fitted to the hose end fitting, 

remove the retaining clip and disconnect the 

bottom hose from the radiator to drain the 

coolant (See Chapter 3, Section 2). 

4 To fully drain the system also disconnect 

one of the coolant hoses from the oil cooler 

which is located at the front of the cylinder 

block (see Chapter 2C). 

5 lf the coolant has been drained for a reason 

other than renewal, then provided it is clean, it 

can be re-used, though this is_ not 

recommended. 

6 Once all the coolant has drained, securely 

tighten the radiator drain plug or reconnect 

the bottom hose to the radiator (as 

applicable). Also reconnect the coolant hose 

to the oil cooler and secure it in position with 

the retaining clip. Refit the undershield(s), 

tighten the retaining screws securely. 

Cooling system flushing 

7 If the recommended VW coolant has not 

been used and coolant renewal has been 

neglected, or if the antifreeze mixture has 



iBeis Every 2 years — diesel models 

become diluted, the cooling system may 

gradually lose efficiency, as the coolant 

passages become restricted due to rust, scale 

deposits, and other sediment. The cooling 

system efficiency can be restored by flushing 
the system clean. 

8 The radiator should be flushed separately 

from the engine, to avoid excess 

contamination. 

Radiator flushing 

9 To flush the radiator, first tighten the 

radiator drain plug. 

10 Disconnect the top and bottom hoses and 

any other relevant hoses from the radiator 

(see Chapter 3). 

11 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. 

12 If after a reasonable period, the water still 

does not run clear, the radiator can be flushed 

with a good proprietary 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 

13 To flush the engine, 

thermostat (see Chapter 3). 

14 With the bottom hose disconnected from 

remove the 

the radiator, insert a garden hose into the 

coolant housing. Direct a clean flow of water 

through the engine, and continue flushing until 

clean water emerges from the radiator bottom 
hose. 

15 When flushing is complete, refit the 

thermostat and reconnect the hoses (see 

Chapter 3). 

Cooling system filling 

16 Before attempting to fill the cooling 

system, ensure the drain plug is securely 

closed and make sure that all hoses are 

connected and are securely retained by their 

clips. If the recommended VW coolant is not 

being used, ensure that a suitable antifreeze 

mixture is used all year round, to prevent 

corrosion of the engine components (see 

following sub-Section). 

17 Remove the expansion tank filler cap and 

slowly fill the system with the coolant. 

Continue to fill the cooling system until 

bubbles stop appearing in the expansion tank. 

Help to bleed the air from the system by 

repeatedly squeezing the radiator bottom 
hose. 

18 When no more bubbles appear, top the 

coolant level up to the MAX level mark then 

securely refit the cap to the expansion tank. 

19 Run the engine at a fast idle speed until 

the cooling fan cuts in. Wait for the fan to stop 

then switch the engine off and allow the 
engine to cool. 

20 When the engine has cooled, check the 

coolant level with reference to Weekly checks. 

Top-up the level if necessary, and refit the 

expansion tank cap. 

Antifreeze mixture 

21 If the recommended VW coolant is not 

being used, the antifreeze should always be 
renewed at the specified intervals. This is 

necessary not only to maintain the antifreeze 

properties, but also to prevent corrosion 

which would otherwise occur as the corrosion 

inhibitors become progressively less effective. 

22 Always use an ethylene-glycol based 

antifreeze which is suitable for use in mixed- 

metal cooling systems. The quantity of 

antifreeze and levels of protection are 

indicated in the Specifications. 

23 Before adding antifreeze, the cooling 

system should be completely drained, 

preferably flushed, and all hoses checked for 
condition and security. 

24 After filling with antifreeze, a label should 

be attached to the expansion tank, stating the 

type and concentration of antifreeze used, 

and the date installed. Any subsequent 

topping-up should be made with the same 
type and concentration of antifreeze. 

25 Do not use engine antifreeze in the 

windscreen/tailgate washer system, as it will 

damage the vehicle paintwork. A screenwash 

additive should be added to the washer 

system in the quantities stated on the bottle. 



Chapter 2 Part A: 

2Ae1 

SOHC petrol engine in-car repair procedures 

Contents 
Balancer shaft assembly (2.0 litre AZJ engines) — removal and 

refitting 

Camshaft — removal, inspection and refitting 

Camshaft cover — removal and refitting ................eeeeeee 4 
Sainsiarollseal= renewal . oo... Wedslebeiee sa ewe ed viaiee oe 14 
Compression test — description and interpretation .............. 2 

Granksna oll seals —renewal 22.44 cee rks <2 6s sna a hee ase 16 

Crankshaft pulley —- removal and refitting ..................0-- 5 

Cylinder head — removal, inspection and refitting ............... 12 

Engine assembly and valve timing marks — general information and 

PISAGG IRIE etaniars aiksce-s ssc yo Se NE rele plclone ware a Six.e Gene.4 3 

Engine oil cooler — removal and refitting ............--.2.s.05- 18 
Engine/transmission mountings — inspection and renewal ........ 17 

Degrees of difficulty 

Easy, suitable for aS 
novice with little 

experience 

Fairly easy, suitable 

for beginner with 

some experience 

A 
xX ~ 

Fairly difficult, : 
suitable for competent A | experienced DIY 

DIY mechanic 

Flywheel/driveplate — removal, inspection and refitting 

CENA ITOMMAION nh, sreeen eal ee ee ee ete eee eae s ro 

Hydraulic tappets/roller rocker fingers — removal, inspection and 

refitting 

Oil level/temperature sender — removal and refitting 
Oil pressure relief valve — removal, inspection and refitting 

Oil pressure warning light switch — removal and refitting 

Oil pump, drive chain and sprockets — removal, inspection and 

refitting 

Sump — removal and refitting 

Timing belt — removal and refitting 

Timing belt covers — removal and refitting..................4.- 

Timing belt tensioner and sprockets — removal and refitting....... 

Difficult, suitable for Very difficult, 

suitable for expert DIY 

mechanic or professional 

Specifications 
General 

Manufacturer's engine codes”: 

1595 cc 

1984 cc 

Maximum power output: 

1.6 litre engines: 

AEH and AKL 

AVU and BFQ 
2.0 litre engines: 

APK and AQY 

AZH and AZJ 
Maximum torque output: 

1.6 litre engines: 

AEH and AKL 

AVU and BFQ 

2.0 litre engines: 

APK and AQY and AZH 

AZJ 

Bore: 

ET ROOT IOS a lNauek: wile x8, Cosy MRM Pare e/eve forcha this Wisi x aS 6.2 i 

Pa EERE CUCISS cas ccivi-a ips +.) 0c Rp eEIPMMNCR Sry e yin. cue euateu nia’. #/x:sceye en re 

Stroke: 

BE Ca LEE! ENC ICS Wee eve pe ot bint pS a aReMEMai ea zany ve i'w istaps ks eavitd-»r 9) aor’ 

SZAVAL PERE AC) I CSSA EBL chickoy/aacy <a. So, EMME RCI > oo) ayer otters trvwicd len, pili 

Compression ratio: 

ies iitre.ondines (except BFQ}S 2c. eiebs <= see cs eelalens Os antes 

1.6 litre BFQ engines 
BEPC ES: eee econ sino be Aig ES = AR Mes eens wes 

Compression pressures: 
Minimum compression pressure 

Maximum difference between cylinders 

Firing order 

No 1 cylinder location 

AEH and AKL 

AVU and BFQ 

APK, AQY AZH and AZJ 

74 kW at 5600 rpm 
75 KW at 5600 rpm 

85 kW at 5200 rpm 

85 kW at 5400 rpm 

145 Nm at 3800 rpm 

148 Nm at 3800 rpm 

170 Nm at 2400 rpm 

172 Nm at 3200 rpm 

Approximately 7.5 bar 

Approximately 3.0 bar 

1-3-4-2 
Timing belt end 

* Note: See ‘Vehicle identification’ at the end of this manual for the location of engine code markings. 
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Lubrication system 
ON DUMD AY Dea seiutrrriccat tants aptiadcense sie en also 4,4) Yea lee ethene ay 

Oil pressure (oil temperature 80°C): 

At 2000 rpm 

Camshaft 
GAMMSMATHSHC OAL AIC XITIUN) uenare merci x suas von wie Wise ce ieNetert ww reneyt 

Camshaft bearing running clearance (maximum) ..........++0ee0ee 

Camshaft run-out: 
1.6 litre engines (maximum) 

2.0 litre engines (maximum) 

Torque wrench settings 
Ancillary (alternator, etc) bracket mounting bolts ...............05. 

Auxiliary drivebelt pulley bolts 

Auxiliary drivebelt tensioner securing bolt ..............00..0 eee 
Balancer shaft chain tensioner mounting bolts 

Balancer unit-to-cylinder block: 

2.0 litre AZJ engines: 

Stage 1 

Stage 2 

Stage 1 
StaGeG'2 a5. Sars a vicreiegde sentiuias oleae atari: ne camel emis bets ave al cin 

CamsharebeadhingiGap/JAGGUSn Nuts mrtentepcrranicas eecanes Nite chore ervenes 

Camshaft cover huts/DoltS tine ae snte ae nne ee mend ein eiart rs ai 

Camshaft sprocket bolt 

Clutch pressure plate/driveplate mounting bolts”: 

1.6 litre engines: 

Stage 1 

Stage 2 

Coolant housing-to-cylinder head bolts ........... 0.0 ce cece eaee 
Coolant pump bolts 

Srahikshaiwoulsead MOUSInG) OOlLSuamees samen eileen eects iche areirenem ie eee 

Crankshaft position sensor wheel-to-crankshaft bolts”: 

Stage 1 

STAGS: Leena. « ete vade cities utero set vil chine Fons Meee One RA ni eR setae 

GranksSnatt pulley Dols myacmueneenncmataneuen neperetna teint sini eet es 
Crankshaft sprocket bolt*: 

Stage 1 

DIAG ie mt wera hasta as Seater ius eek cae ie Ribs lero eine tea Mee ERG 

Gviindemblockoll Gallery PIG) ererastaroren niin oe mine deraniete a sie ene 

Cylinder head bolts*: 

Rye ToL Slee on de eea nats sicRen cache ay OT CRRA MRC REC ER A AOI Rat ee NCIC BER 

Gyinderhead oll: GalleryiDluigitve stan sasrmen a nninnstise de Rrciele ee ene vevae 
Driveplate mounting bolts*: 

Stage 1 

SLAG 2en eens Caron ade Netee ncntc nr ch a ce isa SnaRE EC tie eI EI Pe 

Engine mountings: 

Left-hand mounting-to-body bolts: 

Large bolts*: 

Stage 1 

Stage 2 

SIMEAUSIOIRS Mernhowaw wenn ete Aueveie BPert a ere-trascowt rete Noe tat Oe ES 

Left-hand mounting-to-transmission bolts ..............02.0005 

Right-hand mounting-to-body bolts*: 
Stage 1 

SLOG: Loot s cesar toy Ger ate ha a ere AT c/o nase te craic aay Peers 

Right-hand mounting bracket-to-body bolts (small bolts) ......... 

Right-hand mounting-to-engine bracket bolts ................0. 

Right-hand mounting bracket-to-engine bolts ...............0. 
Rear engine/transmission mounting: 

Bracket-to-subframe bolts”: 

Gear type (rotor type on AZJ engine), chain-driven from crankshaft 

2.7 to 4.5 bar 

0.15 mm 

0.1 mm 

0.01 mm 

0.05 mm 

Nm Ibf ft 

45 33 
25 18 
25 18 
15 11 

15 11 
Angle-tighten a further 90° 

30 22 
Angle-tighten a further 90° 

20 15 
10 if 
100 74 

60 44 
Angle-tighten a further 90° 

10 7 
15 11 
15 11 

10 7 
Angle-tighten a further 90° 

25 18 

90 66 
Angle-tighten a further 90° 

100 74 

40 30 
Angle-tighten a further 90° 

Angle-tighten a further 90° 

15 11 

60 44 
Angle-tighten a further 90° 

40 30 
Angle-tighten a further 90° 

25 18 
100 74 

40 30 
Angle-tighten a further 90° 

25 18 
100 74 

45 33 

20 ats: 
Angle-tighten a further 90° 
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Torque wrench settings (continued) 
Engine mountings (continued): 

Rear engine/transmission mounting (continued): 

Bracket-to-transmission bolts”: 

Stage 1 

Stage 2 

Main bearing cap bolts”: 
1.6 litre engines: 

Stage 1 

Stage 2 
Main bearing cap bolts*: 

2.0 litre engines: 

Stage 1 

Stage 2 

Oil baffle plate securing bolts .............. 

Ollicosle Securing Muti Week ont eaten 

Oil-drain plug 

Oil filter housing-to-cylinder block bolts*: 
Stage 1 
Stage 2 

Oil level/temperature sender bolts .......... 

Oil pick-up pipe-to-oil pump bolts .......... 

Oil pressure relief valve plug............... 
Oil pressure warning light switch 

Oil spray jet/pressure relief valve bolts....... 

Oil pump chain tensioner bolt.............. 

Oil pump cover securing bolts: 

ZOUK AZUrONGIneS | Stes cy ou sleet pe en 

Oil pump securing bolts: 

All except 2.0 litre AZJ engines 

OM PUMP SPrOCkKOUDOIEEraw taewe ees ste ee 

RMOGAWHESI DONS Whine ay id «eee ae ely He 

Sump: 

Sump-to-cylinder block bolts ............ 
Sump-to-transmission bolts 

HOMME CNGINGS fat, nates tes 6 Gee ae 

WW NIS.CNOINES fn Vs ite Minne eee ss 
Thermostat cover bolts: 

All except engine code AZJ 
EnGine COOSIAZU ian sve eee ee re 

Timing belt outer cover bolts 

Timing belt rear cover bolts: 

Small bolts 

Large bolt 

Timing belt tensioner nut 

Vent pipe-to-cylinder head bolt: 

Engine codes AVU and BFQ............. 
*Note: Use new bolts 

1 General information 

Using this Chapter 

Chapter 2 is divided into four Parts; A, B, C 

and D. Repair operations that can be carried 

out with the engine in the vehicle are 

described in Part A (SOHC petrol engines), 

Inlet manifold (lower part) nuts ............. 

Part B (DOHC petrol engines), and Part C 

(diesel engines). Part D covers the removal of 

the engine/transmission as a unit, and 

describes the engine dismantling and 

overhaul procedures. 

In Parts A, B and C, the assumption is 

made that the engine is installed in the 

vehicle, with all ancillaries connected. If the 

engine has been removed for overhaul, the 

preliminary dismantling information which 

precedes each operation may be ignored. 

Nm Ibf ft 

= sn yh ghy fee 40 30 
Fests Nepales aeeroe Angle-tighten a further 90° 

EA CR CR 25 18 
ALdto Satu eae 40 30 

Se SO IN OB 60 44 

Rate cosh i Cone cer sie dive Angle-tighten a further 90° 
G, Pedi uhh cht seas wreMerrs cto sa vavers 1 7 

PSE ae monte Ls 40 30 
say Cheremetata cia paencaletc ais Angle-tighten a further 90° 

Mean tiatidstiren a at 65 48 
Se RRC RINE RRO Angle-tighten a further 90° 

SH ao AS SE ee 15 11 
re vce kc cent Ae 25 18 
CaREAy Rat ci ered St eo REE 30 22 

See ayhtienian Ways ees Ot 15 ait 
g) Russias (oumbiye av erie ope Pes Angle-tighten a further 90° 

To teh dy Sean gk eae ahaa 10 7 
Fo aetatot ate Sie eee 15 11 
FF Ot hehe Se NR 40 30 
Peep paste harcis sete 25 18 
Pahokee aly whe dis he 27 20° 
Ct ace RA TORR ION 15 11 

Shae CMRI TS cet ne ote 8 5 

2 Meeroren fete te Fae aaeet ite: 11 
cick emt Ae 20 15 
Mere tth, Mitayerlec wetted 120 89 

AGA ahs dee Agere Meee} 15 11 

So dah toned eevee 25 18 
bese Sitie hepa tebe dha RONEN 45 33 

PAINE ee He ce Teer 10 7 
BS AeA panne a trdey Sea 15 ith 
PETE IN a Maney 10 tf 

a 1s SATAY NaS AS 15 na 
eee ehh ics Mk er essere 20 15 
SME Ete TO ATE haere 20 15 

Sra beleacden IORI 10 7 

Engine description 

Throughout this Chapter, engines are 

identified and referred to by their capacity 

and, where necessary, by the manufacturer’s 

code letters. A listing of all engines covered, 

together with their code letters, is given in the 

Specifications. 

The engines covered in this Part of the 

Chapter are water-cooled, single-overhead 

camshaft (SOHC), in-line four-cylinder units. 
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The 1595 cc engine has an aluminium alloy 

cylinder block fitted with cast-iron cylinder 

liners and the 1984 cc engine has a cast-iron 

cylinder block with integral cylinder bores. 

Both engines have an aluminium alloy cylinder 

head and are transversely mounted at the 

front of the vehicle, with the transmission unit 

on their left-hand end. 

The crankshaft is of five-bearing type, and 

thrustwashers are fitted to the centre main 

bearing to control crankshaft endfloat. 

The camshaft is mounted at the top of the 

cylinder head and is driven by a toothed 

timing belt from the crankshaft sprocket. On 

most engines it is secured in place by bearing 

caps, except the 1.6 litre AVU and BFQ 

engines, which have a retaining ladder frame 

to hold the camshaft in place. 

The valves are closed by coil springs, and 

the valves run in guides pressed into the 

cylinder head. The camshafts actuate the 

valves directly via hydraulic tappets on most 

engines, except the 1.6 litre AVU and BFQ 
engines, which have roller rocker fingers to 
operate the valves. 

The oil pump is driven via a chain from a 

sprocket on the crankshaft. Oil is drawn from 

the sump through a strainer, and then forced 

through an externally-mounted, renewable 

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-ends, 

gudgeon pins and cylinder bores. A coolant- 

fed oil cooler is fitted to all engines. 

On the 2.0 litre AZJ engine, there are 

balancer shafts fitted between the cylinder 

block and the main sump casting. The unit 

consists of two counter-rotating balance 

shafts driven by the crankshaft 

On all engines, engine coolant is circulated 

by a pump, driven by the timing belt. For details 

of the cooling system, refer to Chapter 3. 

Operations with engine in car 

The following operations can be performed 

without removing the engine: 

a) Compression pressure — testing. 

b) Camshaft cover — removal and refitting. 

c) Crankshaft pulley — removal and refitting. 

a) Timing belt covers — removal and refitting. 

e) Timing belt — removal, refitting and 

adjustment. 

f) Timing belt tensioner and sprockets — 

removal and refitting. 

g) Camshaft oil seal — renewal. 

h) Camshaft and hydraulic tappets — 

removal, inspection and refitting. 

i) Cylinder head — removal and refitting. 
J) Cylinder head and pistons — 

decarbonising. 

k) Sump — removal and refitting. 

!) Oil pump — removal, overhaul and 

refitting. 

m) Crankshaft oil seals — renewal. 

n) Engine/transmission mountings - 

inspection and renewal. 

o) Flywheel — removal, inspection and 

refitting. 

p) Balancer shaft assembly (2.0 litre AZJ 

engines) — removal and refitting. 

Note: /t 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 2D. 

2 Compression test - 
description and interpretation ws 

w~ 
~ 

Note: A suitable compression tester will be 

required for this test. 

1 When engine performance is down, or if 

misfiring occurs which cannot be attributed to 

the ignition or fuel systems, a compression 

test can provide diagnostic clues as to the 
engine’s condition. If the test is performed 
regularly it can give warning of trouble before 

any other symptoms become apparent. 

2 The engine must be fully warmed-up to 

normal operating temperature, the battery 

must be fully-charged and the spark plugs 

must be removed. The aid of an assistant will 

be required. 

3 Disable the ignition system by 
disconnecting the wiring plug from the DIS 

unit or removing fuse, see Chapter 12. 

4 Referring to Chapter 4A, depressurise the 

fuel system — this is necessary, in order to 

prevent unburnt fuel from passing into the 

catalytic converter during cranking. 

5 Fit a compression tester to the No 1 

cylinder spark plug hole. The type of tester 

which screws into the plug thread is preferred. 

6 Have the assistant hold the throttle wide 

open and crank the engine for several seconds 

on the starter motor. Note: On models fitted 

with an throttle position sensor instead of a 

cable, the throttle will not operate until the 

ignition is switched on. 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. 

8 All cylinders should produce very similar 

pressures. Any difference greater than that 

specified indicates the existence of a fault. 

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 If the pressure in any cylinder is reduced to 

the specified minimum or less, carry 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. 

10 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. 

11. A low reading from two adjacent cylinders 

is almost certainly due to the head gasket 

having blown between them and the presence 

of coolant in the engine oil will confirm this. 

12 If one cylinder is about 20 percent lower 

than the others and the engine has a slightly 

rough idle, a worn camshaft lobe could be the 

cause. 

13 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. 

14 On completion of the test, refit the spark 

plugs, and reconnect the DIS unit. 

3 Engine assembly 
and valve timing marks - 
general information and usage Mit 

General information 

1 TDC is the highest point in the cylinder that 

each piston reaches as it travels up and down 

when the crankshaft turns. Each piston 

reaches TDC at the end of the compression 

stroke and again at the end of the exhaust 

stroke, but TDC generally refers to piston 

position on the compression stroke. No 1 

piston is at the timing belt end of the engine. 

2 Positioning No 1 piston at TDC is an 

essential part of many procedures, such as 
timing belt removal and camshaft removal. 
3 The design of the engines covered in this 

Chapter is such that piston-to-valve contact 

may occur if the camshaft or crankshaft is 

turned with the timing belt removed. For this 

reason, it is important to ensure that the 

camshaft and crankshaft do not move in 

relation to each other once the timing belt has 

been removed from the engine. 

4 On some models, the crankshaft pulley has 

a marking which, when aligned with a 
corresponding reference marking on the 

timing belt cover, indicates that No 1 piston 

(and hence also No 4 piston) is at TDC (see 
illustration). 

5 The camshaft sprocket is also equipped 

with a timing mark. When this mark is aligned 

with the OT mark on the rear timing belt cover, 

No 1 piston is at TDC on the compression 

stroke (see illustrations). 

6 Additionally, the flywheel/driveplate has a 

TDC marking, which can be observed by 

removing a protective cover from the 

transmission bellhousing. The mark take the 

form of a notch in the edge of the flywheel on 
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3.4 Crankshaft pulley TDC mark aligned 

with mark on timing belt lower cover 

manual transmission models, or an O marking 

on automatic transmission models (see 

illustrations). 

Setting No 1 cylinder to TDC 

7 Before starting work, make sure that the 

ignition is switched off (ideally, the battery 

negative lead should be disconnected). 

8 Where applicable, remove the engine top 

cover. 
9 If desired, the make the engine easier to 

turn, remove all of the spark plugs as 

described in Chapter 1A. 

10 Remove the upper timing belt cover as 

described in Section 6. 

11 Turn the engine clockwise, using a 

spanner on the crankshaft sprocket bolt, until 

the TDC mark on the crankshaft pulley or 

flywheel/driveplate is aligned with the 

corresponding mark on the timing belt cover 

or transmission casing (as applicable), and the 

mark on the camshaft sprocket is aligned with 

the corresponding mark on the rear timing 

belt cover. 

4 Camshaft cover -— 
removal and refitting 

Note: On all engines except 1.6 litre AVU and 

BFQ engines, VW sealant (D 454 300 A2 or 

equivalent) will be required to seal the joints 

between the camshaft front bearing cap and 

the cylinder head on refitting. 

Removal 

1 Where applicable, remove the upper part of 

the inlet manifold, as described in Chapter 4A. 

2 Release the spring clip securing the 

breather hose at the rear, then twist the 

camshaft cover breather housing clockwise, 

and withdraw it from the camshaft cover (see 

illustration). Note: On 2.0 litre AZJ engines 
the breather housing is part of the camshaft 

cover and cannot be removed. 

3 To improve access, remove the upper 

timing belt cover with reference to Section 6. 

4 Unscrew the nuts/bolts securing the 

camshaft cover to the cylinder head, starting 

from the outside and working inwards. Note 

the location of any support brackets secured 
by the camshaft cover nuts, then (where fitted) 
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3.5a Camshaft sprocket TDC mark aligned 

with timing mark on timing belt rear 

cover... 

“s 

... 1.6 litre engine set to TDC 

(as seen in-car) 

3.5b 

H31994 

3.6a Flywheel TDC marking aligned with 

pointer on transmission casing - 

manual transmission model 

remove the two reinforcement strips along the 

edge of the cover. 

5 Lift the camshaft cover from the cylinder 

head, and recover the gasket. 

6 Lift the oil deflector from the camshaft cover 

or the top of the cylinder head, as applicable. 

Refitting 

7 Inspect the camshaft cover gasket, and 

renew if worn or damaged. 

8 Thoroughly clean the mating surfaces of the 

camshaft cover and the cylinder head, then 

lay the oil deflector in position over the 

camshaft bearing caps. 

9 On all engines except 1.6 litre AVU and 

BFQ engines, working at the front (timing belt 

end) of the cylinder head, apply VW sealant 

, 
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4.2 Removing the breather housing 
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3.6b Driveplate TDC marking aligned with 

window in transmission casing - 

automatic transmission model 

(D 454 300 A2 or equivalent) to the two points 

where the front camshaft bearing cap 

contacts the cylinder head. 

10 Carefully lay the camshaft cover gasket 
on the cylinder head, then refit the camshaft 

cover. Where applicable, lay the reinforce- 

ment strips in position, then locate any 

support brackets that where removed. 

11 Tighten the nuts/bolts progressively to the 

specified torque, starting from the inside and 

working outwards. 

12 Refit the upper 

reference to Section 6. 

13 Check the condition of the camshaft 

cover breather housing seal, and renew if 

necessary. On all engines except 2.0 litre AZJ 

refit the breather housing, and twist it 

clockwise to lock it in position. 

14 Where applicable, refit the upper part of 

the inlet manifold, as described in Chapter 4A. 

timing cover, with 

5 Crankshaft pulley - 
removal and refitting 

Witt 

Removal 

1 Disconnect the battery negative lead. Note: 

Before disconnecting the battery, refer to 

‘Disconnecting the battery’ at the rear of this 

manual. 

2 For improved access, raise the front right- 
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5.3 Removing the wheel arch liner access 

panel 

hand side of the vehicle, and support securely 

on axle stands (see Jacking and vehicle 

support). Remove the roadwheel. 

3 Remove the securing screws and withdraw 

the engine undershield(s) and wheel arch liner 

access panel (see illustration). 

4 If necessary (for any later work to be carried 
out), turn the crankshaft using a socket or 

spanner on the crankshaft sprocket bolt until 

the relevant timing marks align (see Section 3). 

5 Slacken the bolts securing the crankshaft 
pulley to the sprocket (see illustration). If 

necessary, the pulley can be prevented from 

turning by counterholding with a spanner or 

socket on the crankshaft sprocket bolt. 

6 Remove the auxiliary drivebelt, as 

described in Chapter 1A. 

7 Make a note of the fitted position of the 

pulley, then unscrew the bolts securing the 
pulley to the sprocket, and remove the pulley. 

Refitting 

8 Refit the pulley to the sprocket, locating the 

small offset hole over the sprocket peg as 

noted on removal, then refit the pulley 
securing bolts. 

9 Refit and tension the auxiliary drivebelt as 
described in Chapter 1A. 

10 Prevent the crankshaft from turning then 

tighten the pulley securing bolts to the 
specified torque. 

11 Refit the engine undershield and wheel 
arch liner as applicable. 

12 Refit the roadwheel and lower the vehicle 

to the ground, tighten the wheel to its correct 

torque setting. 

13 Reconnect the battery negative lead. 

of the cover... 

the four securing bolts 

6 Timing belt covers - 
removal and refitting 

WHEY 

Upper outer cover 

Removal 

1 Release the securing clip at the front and 

rear of the cover, and lift the cover out of the 

section below it, noting how it fits (see 

illustrations). 

Refitting 

2 Refitting is a reversal of removal. Engage 
the base of the cover correctly (this is a fiddly 

operation) before trying to secure the upper 

clips, or they will not engage. 

Centre outer cover 

Removal 

3 Remove the upper outer cover as described 
previously in this Section. 

4 Remove the two bolts and nut securing the 

right-angled bracket fitted above the auxiliary 

drivebelt tensioner, and remove the bracket to 

improve access. 

5 Unscrew the securing bolts, and withdraw 

the cover from the engine. 

Refitting 

6 Refitting is a reversal of removal. 

Lower outer cover 

Removal 

7 Remove the upper and centre covers as 

described previously in this Section. 

8 Remove the crankshaft pulley as described 

in Section 5. 

9 Unscrew the securing bolts, and withdraw 

the cover from the front of the engine. 

Refitting 

10 Refitting is a reversal of removal. 

Upper inner cover 

Removal 

11 Remove the upper outer cover as 

described previously in this Section. Note on 

some models it may be necessary to remove 

the camshaft sprocket to remove the inner 

cover (see Section 8 for removal of camshaft 
sprocket). 

12 Unscrew the nuts/bolts securing the inner 

cover to the camshaft cover, and remove the 

inner cover from the engine. 

Refitting 

13 Refitting is a reversal of removal. 

Lower inner cover 

Removal 

14 Remove the timing belt as described in 
Section 7. 

15 Unscrew the securing bolts and remove 

the timing belt lower inner cover. 

Refitting 

16 Refitting is a reversal of removal, but refit 

and tension the timing belt as described in 

Section 7. 

7 Timing belt - 
removal and refitting 

WHEY 

Removal 

1 Remove the engine top cover(s). Depending 

on model, these may be clipped in position or 

removal by prising up the circular covers and 

removing the nuts/screws underneath. On 

some models, the engine front cover may be 

secured by a further nut on the right-hand 
side. 

2 Remove the auxiliary drivebelt as described 
in Chapter 1A. 

3 Unscrew the securing nut and bolts, and 

remove the right-angled bracket over the 

auxiliary drivebelt tensioner; the tensioner is 

now held by one further bolt at the top - 

remove the bolt and withdraw the tensioner 
from the engine. 

4 Unbolt the coolant expansion tank, and 

move it clear of the working area, leaving the 
hoses connected. 

5 Unbolt the power steering fluid reservoir, 

and move it clear of the working area, leaving 
the hoses connected. 

6 Remove the timing belt upper outer cover, 
with reference to Section 6. 

7 Turn the crankshaft to position No 1 piston 

at TDC, as described in Section 3. 
8 Attach a hoist and lifting tackle to the 



7.11 Right-hand engine mounting bracket-to-engine bolts 

(arrowed) 

engine lifting brackets on the cylinder head, 

and raise the hoist to just take the weight of 

the engine. 

9 Unscrew the securing bolts and remove the 

right-hand engine mounting assembly, with 

reference to Section 17. 
10 Remove the crankshaft pulley, with 

reference to Section 5. Before finally removing 

the pulley, check that No 1 piston is still 

positioned at TDC (see Section 3). 

11 Unbolt the right-hand engine mounting 

bracket from the engine. Note that it may be 

necessary to raise the engine slightly, using 

the hoist, to allow access to unscrew the 

engine mounting securing bolts (once the 

bolts have been unscrewed, it will probably be 

necessary to leave the bolts in position in the 
bracket until the bracket has been removed) 

(see illustration). 
12 Remove the timing belt centre and lower 

outer covers, with reference to Section 6. 

13 If the timing belt is to be refitted, mark its 

running direction. 

14 Slacken the timing belt tensioner securing 

nut to release the tensioner, then withdraw the 

timing belt from the sprockets. 

15 Turn the crankshaft a quarter-turn (90°) 

anti-clockwise to position Nos 1 and 4 pistons 

slightly down their bores from the TDC 

position. This will eliminate any risk of piston- 

to-valve contact if the crankshaft or camshaft 

is turned whilst the timing belt is removed. 

Refitting 

16 Check that the camshaft sprocket timing 
mark is aligned with the corresponding mark 

on the rear timing belt cover (see Section 3), 

then turn the crankshaft a quarter-turn (90°) 

clockwise to reposition Nos 1 and 4 pistons at 

TDC. Ensure that the appropriate crankshaft 

timing marks are aligned. If it is not possible to 
view the flywheel/driveplate timing marks, 
temporarily refit the crankshaft pulley and 
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7.20 Tension the timing belt so that the tension indicator 

pointer (2) is aligned with the centre of the indicator notch (1) 

timing belt cover, and turn the crankshaft to 

align the mark on the pulley with the 

corresponding mark on the belt cover. 

17 Fit the timing belt around the crankshaft 

sprocket, coolant pump sprocket, tensioner, 

and camshaft sprocket. Where applicable, 

observe the running direction markings. 

18 The timing belt must now be tensioned as 

follows. 

19 Engage a pair of angled circlip pliers, ora 

similar tool, with the two holes in the centre of 

the tensioner pulley, then turn the pulley back- 

and-forth from the clockwise stop to the anti- 

clockwise stop, five times. 

20 Turn the tensioner pulley anti-clockwise to 

its stop, then slowly release the tension on the 

pulley until the tension indicator pointer is 

aligned with the centre of the indicator notch 

(see illustration). It may be necessary to use 

a mirror to view the tension indicator 

alignment. 

21 Hold the tensioner pulley in position, with 

the pointer and notch aligned, and tighten the 

tensioner nut to the specified torque. 

22 Turn the crankshaft through two complete 

revolutions clockwise until the No 1 piston is 

positioned at TDC again, with the timing 

marks aligned (see Section 3). It is important 

to ensure that the last one-eighth of a turn of 

rotation is completed without stopping. 

23 Check that the tension indicator pointer is 

still aligned with the centre of the indicator 

notch. If the pointer is not aligned with the 

centre of the notch, repeat the tensioning 

procedure given in paragraphs 19 to 23. If the 

pointer and notch are correctly aligned, 

proceed as follows. 

24 Refit the timing belt lower and centre 

covers, with reference to Section 6. 

25 Refit the crankshaft pulley, with reference 

to Section 5, and tighten the securing bolts to 
the specified torque. 

26 Refit the right-hand engine mounting 

bracket, and tighten the securing bolts to the 

specified torque (slide the securing bolts into 

position in the bracket before offering the 

bracket up to the engine). 

27 Refit the right-hand engine mounting 

assembly, and check the mounting alignment 

as described in Section 17. Once the 

mounting alignment is correct, tignten the 

securing bolts to the specified torque. 

28 Disconnect the hoist and lifting tackle 
from the engine. 

29 Refit the timing belt upper outer cover. 

30 Refit the power steering fluid reservoir and 

the coolant expansion tank. 

31 Refit the auxiliary drivebelt tensioner, and 

tighten the securing bolts to the specified 

torque, then refit the auxiliary drivebelt as 

described in Chapter 1A. 

32 Refit the engine top cover. 

8 Timing belt tensioner 
and sprockets - 
removal and refitting HEY 

Camshaft sprocket 

Removal 

1 Remove the timing belt as described in 

Section 7. 

2 Where necessary, unscrew the securing nut 

and remove the timing belt upper inner cover. 

3 The camshaft must be held stationary as the 

sprocket bolt is slackened, and this can be 

achieved by making up a tool, and using it to 

hold the sprocket stationary by means of the 

holes in the sprocket face (see illustration). 

4 Unscrew the sprocket bolt and withdraw it, 

then withdraw the sprocket from the end of 

the camshaft. Recover the Woodruff key if it is 

loose. 
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is * s 
8.3 Using a home-made tool to hold the 

camshaft sprocket (tool shown being used 

when tightening bolt) 

Refitting 

5 Prior to refitting, check the camshaft oil seal 

for signs of leakage, and if necessary renew 

the seal as described in Section 11. 

6 Where applicable, refit the Woodruff key to 

the end of the camshaft, then refit the 

sprocket. 

7 Tighten the sprocket bolt to the specified 

torque, preventing the sprocket from turning 

using the method used on removal. 

8 Where applicable, refit the upper rear timing 

belt cover, then refit the timing belt as 

described in Section 7. 

Crankshaft sprocket 

Note: A new sprocket securing bolt will be 

required on refitting. 

Removal 

9 Remove the timing belt as described in 

Section 7. 

10 The crankshaft must be held stationary as 

the sprocket bolt is slackened. On manual 

transmission models, engage top gear and 
apply the footbrake pedal firmly. On 

automatic transmission models, unbolt the 

starter motor and use a _ wide-bladed 

screwdriver engaged with the driveplate ring 

gear to hold the crankshaft stationary. 

11 Unscrew the sprocket bolt (note that the 

bolt is very tight), and withdraw the sprocket 

from the crankshaft (see illustrations). 

Refitting 

12 Locate the sprocket on the crankshaft, 

with the flange against the oil seal housing, 

then tighten the securing bolt to the specified 

torque, whilst holding the crankshaft 

stationary using the method employed during 
removal. 

shaft, as the pistons may hit the 
A valves. 

13 Refit the timing belt as described in 
Section 7. 

Warning: Do not turn the crank- 

Coolant pump sprocket 

14 The coolant pump sprocket is integral 

with the coolant pump, and cannot be 

removed separately. Refer to Chapter 3 for 
details of coolant pump removal. 

8.11a Unscrew the securing bolt... 

Tensioner assembly 

Removal 

15 Remove the timing belt as described in 

Section 7. 

16 Unscrew the securing nut and recover the 

washer, then withdraw the _ tensioner 

assembly from the stud on the engine. 

Refitting 

17 Offer the tensioner assembly into position 

over the mounting stud, ensuring that the lug 

on the tensioner backplate engages with the 

corresponding cut-out in the cylinder head. 

18 Refit the securing nut, ensuring that the 

washer is in place, but do not fully tighten the 

nut at this stage. 

19 Refit and tension the timing belt as 

described in Section 7. 

9 Camshaft - 
removal, inspection 
and refitting WHY 

Note: New camshaft seal(s) should be used 

on refitting. 

Removal 

1 Remove the camshaft cover as described in 

Section 4. 

2 Remove the timing belt as described in 
Section 7. 

3 Remove the camshaft 

described in Section 8. 

All engines except 1.6 litre AVU and BFQ 

Note: VW sealant (AMV 174 004 07 or 

equivalent) will be required to coat the cylinder 

head mating face of No 1 camshaft bearing 
cap on refitting. 

4 Check the camshaft bearing caps for 

identification markings. The bearing caps are 

normally stamped with their respective 

cylinder numbers, and have an elongated lug 

on one side. The numbers should be readable 

from the exhaust side of the cylinder head, 

and the lugs should face the inlet side of the 

cylinder head. If no marks are present, make 

suitable marks using a scriber or punch. The 

caps should be numbered from 1 to 5, with 

No 1 at the timing belt end of the engine. Note 

on which side of the bearing caps the marks 

sprocket as 

8.11b ...and withdraw the sprocket from 

the crankshaft 

are made to ensure that they are refitted the 

correct way round. 

5 Unscrew the securing nuts for Nos 1, 3 and 

5 bearing caps and remove the caps. 

6 Working progressively, in a diagonal 

sequence, slacken the nuts securing Nos 2 

and 4 bearing caps. Note that as the nuts are 

slackened, the valve springs will push the 

camshaft up. 

7 Once the nuts securing Nos 2 and 4 bearing 

caps have been fully slackened, lift off the 

bearing caps. 

8 Lift the camshaft from the cylinder head, 

then remove the oil seal from the end of the 

camshaft and discard it. A new seal will be 

required for refitting. 

9 To remove the hydraulic tappets, see 

Section 10. 

1.6 litre AVU and BFQ engines 

Note: VW sealant (D 188 800 A7 or equivalent) 

will be required to seal the joints between the 

camshaft retaining frame and the cylinder 
head on refitting. 

10 Unscrew the securing nuts, and remove 

the retaining ladder frame from top of the 

camshaft (see illustration opposite). Note, 

number 1 bearing cap is at the timing belt 

end of the engine. 

11 Progressively slacken the nuts securing 

numbers 5, 1 and 3 bearing caps, then 2 and 4, 

using an alternating diagonal sequence. Note 

that as the nuts are slackened, the valve 

springs will push the camshaft up. 

12 Once the nuts securing Nos 2 and 4 

bearing caps have been fully slackened, lift off 

the retaining ladder frame. 

13 Lift the camshaft from the cylinder head, 

then remove the oil seal and the sealing cap 

from the ends of the camshaft and discard 

them. New seals will be required for refitting. 

14 To remove the hydraulic tappets and roller 

rocker fingers, see Section 10. 

Inspection 

15 With the camshaft removed, examine the 

bearing caps/retaining frame and the bearing 

locations in the cylinder head for signs of 

obvious wear or pitting. If evident, a new 

cylinder head will probably be required. Also 

check that the oil supply holes in the cylinder 

head are free from obstructions. 
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16 Visually inspect 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, indicating excessive wear. 

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/rocker 

finger, as it may probably be wom as well. 

17 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. 

18 To measure the camshaft endfloat, 

temporarily refit the camshaft to the cylinder 

head, then fit Nos 1 and 5 bearing caps or the 

ladder and tighten the retaining nuts to the 
specified torque setting. Anchor a DTI gauge 

to the timing belt end of the cylinder head. 

Push the camshaft to one end of the cylinder 

head as far as it will travel, then rest the DTI 

gauge probe on the end face of the camshaft, 

and zero the gauge. 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 (see illustration). 

Note: The hydraulic tappets must not be fitted 

whilst this measurement is being taken. 

Refitting 

19 Ensure that the crankshaft has been 

turned to position Number 1 and 4 pistons 

slightly down their bores from the TDC 

position (see Section 7). This will eliminate any 

risk of piston-to-valve contact. 

20 Refit the hydraulic tappets/roller rocker 

fingers as described in Section 10. 
21 Lubricate the camshaft and cylinder head 

bearing journals with clean engine oil (see 

illustration). 

22 Carefully lower the camshaft into position 

in the cylinder head making sure that the cam 

lobes for No 1 cylinder are pointing upwards. 

All engines except 1.6 litre AVU 
and BFQ 

23 Fit a new oil seal to the camshaft. Make 

sure that the closed end of the seal faces the 

camshaft sprocket end of the camshaft, and 

take care not to damage the seal lip. Locate 

the seal against the seat in the cylinder head. 

24 Oil the upper surfaces of the camshaft 

bearing journals, then fit Nos 2 and 4 bearing 

caps. Ensure that they are fitted the right way 

round and in the correct locations (see 

paragraph 4), then progressively tighten the 

retaining nuts in a diagonal sequence to the 

specified torque. Note that as the nuts are 

tightened, the camshaft will be forced down 

against the pressure of the valve springs. 

25 Ensure that the mating faces of bearing 
cap No 1 and the cylinder head are clean and 
free from traces of old sealant, then smear the 

H45326 

Se eect 
9.10 Layout of the camshaft and roller rocker fingers - AVU and BFQ engines 

71 Bolt 7 Camshaft 12 Valve spring 

2 Camshaft sprocket 8 Roller rocker finger 13 Valve stem seal 

3 Oil seal 9 Support 14 Valve guide 

4 Parallel key 10 Collets 15 Camshaft end sealing cap 
5 Retaining ladder frame 11 Upper valve spring 16 Cylinder head 

6 Retaining nut washer 17 Valve 

cylinder head mating surfaces of bearing cap caps 1, 3 and 5 over the camshaft and pro- 

No 1 with sealant (VW sealant- AMV 17400401 = gressively tighten the nuts to the specified 

or equivalent) (see illustration). Fit bearing torque. 

S smal. hs fe, / om 
9.18 Checking the camshaft endfloat 9.21 Lubricate the camshaft bearings with 

using a DTI gauge clean engine oil 
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9.25 Smear the mating surfaces of bearing 

cap No 1 with sealant 

1.6 litre AVU and BFQ engines 

26 Fit a new oil seal to the camshaft. Make 

sure that the closed end of the seal faces the 

camshaft sprocket end of the camshaft, and 

take care not to damage the seal lip. Locate 

the seal against the seat in the cylinder head. 

27 Oil the upper surfaces of the camshaft 

bearing journals in the retaining ladder frame, 

without getting oil onto the sealing surface, 
where it meets the cylinder head. 

28 Ensure that the mating faces of the 
cylinder head and retaining frame are clean 

and free from traces of old sealant, then 

apply an even bead of sealant (VW sealant — 

D 188 800 A1 or equivalent) to the groove in 

the lower surface of the retaining frame. 

Note: The frame must be ready to tighten 

down without delay, as soon as it comes into 

contact with the cylinder head surface the 

sealant begins to harden immediately. 

29 Before the frame is tightened down, fit a 
new sealing cap to the transmission end of 

the camshaft, fitting it flush to the end of the 

cylinder head. 

30 With the frame in position, tighten the 
retaining nuts for bearing caps 2 and 4, using 

an alternating diagonal sequence. Then fit and 

tighten the nuts for 1, 3 and 5 progressively in 

a diagonal sequence. Note that as the nuts 

are tightened, the camshaft will be forced 

down against the pressure of the valve 
springs. 

H45327 

31 Tighten the retaining nuts to the specified 

torque in sequence (see illustration). 

Ail engines 

32 Refit the camshaft sprocket as described 
in Section 8. 

33 Refit and tension the timing belt as 

described in Section 7. 

34 Refit the camshaft cover as described in 

Section 4. 

10 Hydraulic tappets/roller 
rocker fingers — removal, 
inspection and refitting WHEL 

Removal 

1 Remove the camshaft, as described in 

Section 9. 

Hydraulic tappets 

2 Lift the hydraulic tappets from their bores in 

the cylinder head, and store them with the 

valve contact surfaces facing downwards, to 

prevent the oil from draining out. 

3 It is recommended that the tappets are kept 

immersed in oil for the period they are 

removed from the cylinder head. Make a note 

of the position of each tappet, as they must 

be refitted in their original locations on 

reassembly — accelerated wear leading to 

early failure will result if the tappets are 

interchanged. 

Roller rocker fingers 

4 As the components are removed, keep 

them in strict order, so that they can be 

refitted in their original locations (see 

illustration 9.10). Accelerated wear leading to 

early failure will result if the tappets and rocker 

fingers are interchanged. 

5 Note the fitted position, then unclip the 

rocker fingers from the hydraulic tappets and 

lift them from the cylinder head. 

6 Carefully lift the tappets from their bores in 

the cylinder head. It is advisable to store the 

tappets (in the correct order) upright in an oil 

bath whilst they are removed from the engine. 

9.31 Tightening sequence for camshaft ladder - 

AVU and BFQ engines 

Make a note of the position of each tappet, as 

they must be refitted in their original locations 

on reassembly — accelerated wear leading to 

early failure will result if the tappets are 

interchanged. 

Inspection 

7 Check the cylinder head bore contact 
surfaces of the tappets for signs of scoring or 

damage. Similarly, check the tappet bores in 

the cylinder head for signs of scoring or 

damage. If significant scoring or damage is 

found, it may be necessary to renew the 

cylinder head and the complete set of 

tappets. 

8 Inspect the hydraulic tappets for obvious 

signs of wear or damage, and renew if 

necessary. Check that the oil holes in the 

tappets are free from obstructions. 

9 On 1.6 litre AVU and BFQ engines, check 

the valve, tappet and camshaft contact faces 

of the rockers for wear or damage, and also 

check the rockers for any signs of cracking. 
Renew any worn or damaged rockers. 

10 Inspect the camshaft, as described in 

Section 9. 

Refitting 

11 Smear some clean engine oil onto the 

sides of the hydraulic tappets, and offer them 

into position in their original bores in the 

cylinder head. Push them down until they are 
seated correctly and lubricate the upper 

surface of the tappet. 

12 On 1.6 litre AVU and BFQ engines, oil the 

rocker contact faces of the tappets, and the 

tops of the valve stems, then refit the rockers 

to their original locations, ensuring that the 

rockers are securely clipped onto the tappets. 

13 Lubricate the camshaft lobe contact 

surfaces and refit the camshaft as described 
in Section 9. 

11 Camshaft oil seal - 
renewal 

Note: The oi/ seals are a PTFE (Teflon) type 

and are fitted dry, without using any grease or 

oil. These have a wider sealing lip and have 

been introduced instead of the coil spring type 
oil seal. 

1 Remove the timing belt as described in 
Section 7. 

2 Remove the camshaft 

described in Section 8. 

3 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 camshaft sealing surface. 
Thread two self-tapping screws into the holes 

and, using a pair of pliers, pull on the heads of 

the screws to extract the oil seal. 

4 Clean out the seal housing and the sealing 
surface of the camshaft by wiping it with a 

lint-free cloth. Remove any swarf or burrs that 
may cause the seal to leak. 

sprocket as 
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5 Carefully push the seal over the camshaft 

until it is positioned above its housing. To 

prevent damage to the sealing lips, wrap 

some adhesive tape around the end of the 

camshaft. 

6 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. 

Remove the adhesive tape from the end of the 

camshaft after the seal has been located 
correctly. 

7 Refit the camshaft sprocket with reference 

to Section 8. 

8 Refit and tension the timing belt as 

described in Section 7. 

12 Cylinder head - 
removal, inspection 
and refitting WV 

Note: The cylinder head must be removed 
with the engine cold. New cylinder head bolts 

and a new cylinder head gasket will be 

required on refitting. 

Removal 

1 Disconnect the battery negative lead. Note: 

Before disconnecting the battery, refer to 

‘Disconnecting the battery’ at the rear of this 
manual, 

2 Remove the engine top cover(s). Depending 

on model, these may be clipped in position or 

by prising up the circular covers and removing 

the nuts/screws underneath. On some 
models, the engine front cover may be 

secured by a further nut on the right-hand 

side. 

3 Drain the cooling system as described in 
Chapter 1A. 

Warning: The fuel lines are under 

A pressure. Before disconnecting 

the fuel lines, depressurise the 

fuel system as described in Chapter 4A. 

4 Squeeze the quick-release end fittings, and 

disconnect the fuel supply and return hoses. 
Note the positions of the fuel lines (on some 

models the fuel supply pipe has white 

markings and the return pipe has blue 

markings). Clamp or plug the fuel hoses and 
the open ends of the fuel rail to prevent fuel 
loss and dirt entry. 
5 Remove the upper part of the inlet manifold 

as described in Chapter 4A. 
6 Where applicable, remove the exhaust gas 
recirculation pipe as described in Chapter 4C. 

7 Disconnect all relevant coolant hoses from 

around the cylinder head, then unbolt the 

coolant distribution housing or connecting 

piece, as applicable, from the transmission 

end of the cylinder head. 
8 Move any wiring harnesses away from the 

cylinder head, noting their fitted position. 
9 On models with secondary air injection, 
disconnect and remove the secondary air 
injection system pipes, and remove the 

pressure pipe bracket. Remove the secondary 

air injection pump and mounting bracket, with 
reference to Chapter 4C. 

10 Disconnect the hose from the charcoal 

canister solenoid valve at the right-hand side 

of the engine compartment. 

11. On all models, except 1.6 litre AEH and 

AKL engines, remove the following 

components: » 

a) Spark plug HT leads. 

b) Camshaft position sensor wiring 

connector. 

c) Unscrew the securing nut and bolts, and 

remove the right-angled bracket and 

auxiliary drivebelt tensioner from the 

engine. 

12 Remove the exhaust front section, 

complete with the catalytic converter and the 

manifold support bracket, as described in 

Chapter 4C. 

13 Remove the auxiliary drivebelt as 

described in Chapter 1A. 

14 Remove the timing belt as described in 

Section 7. 

15 As the engine is currently supported using 

a hoist and lifting tackle attached to the right- 

hand engine lifting bracket on the cylinder 

head, it is now necessary to attach a suitable 

bracket to the cylinder block, so that the 

engine can still be supported as the cylinder 

head is removed. Alternatively, the engine can 

be supported using a trolley jack and a block 

of wood positioned under the engine sump. 

16 If the engine is to be supported using a 

hoist, bolt a suitable bracket to the cylinder 

block. Attach a second set of lifting tackle to 

the hoist, and adjust the lifting tackle to 

support the engine using the bracket attached 

to the cylinder block. Once the engine is 

supported using the bracket attached to the 

cylinder block, disconnect the lifting tackle 

from the lifting bracket on the cylinder head. 

17 Remove the camshaft cover as described 
in Section 4. 

18 Make a final check to ensure that all 

relevant wiring, pipes and hoses have been 

disconnected to facilitate cylinder head 

removal. 

19 Progressively slacken the cylinder head 

bolts, by one turn at a time, in order (see 

illustration). Remove the cylinder head bolts. 
20 With all the bolts removed, lift the cylinder 

head from the block, together with the 

exhaust manifold, and the lower section of the 

inlet manifold. If the cylinder head is stuck, tap 

it with a soft-faced mallet to break the joint. 

Do not insert a lever into the gasket joint. 

21 Lift the cylinder head gasket from the 

block. 
22 If desired, the exhaust manifold and the 

lower section of the inlet manifold can be 

removed from the cylinder head with 
reference to Chapters 4C and 4A respectively. 

Inspection 

23 Dismantling and inspection of the cylinder 

head is covered in Part D of this Chapter. 

Refitting 

24 The mating faces of the cylinder head and 

block must be perfectly clean before refitting 

the head. 

25 Use a scraper to remove all traces of 

gasket and carbon, also clean the tops of the 

pistons. Take particular care with the 

aluminium surfaces, as the soft metal is easily 

damaged. 

26 Make sure that debris is not allowed to 

enter the oil and water passages - this is 

particularly important for the oil circuit, as 

carbon could block the oil supply to the 

camshaft and crankshaft bearings. Using 
adhesive tape and paper, seal the water, oil 

and bolt holes in the cylinder block. To 

prevent carbon entering the gap between the 

pistons and bores, smear a little grease in the 

gap. After cleaning a piston, rotate the 
crankshaft to that the piston moves down the 

bore, then wipe out the grease and carbon 

with a cloth rag. Clean the other piston 

crowns in the same way. 

27 Check the head and block for nicks, deep 

scratches and other damage. If slight, they 

may be removed carefully with a file. More 

serious damage may be repaired by 

machining, but this is a specialist job. 

28 If warpage of the cylinder head is 

suspected, use a straight-edge to check it for 

distortion, as described in Part D of this Chapter. 

29 Ensure that the cylinder head bolt holes in 

the crankcase are clean and free of oil. 
Syringe or soak up any oil left in the bolt 

holes. This is most important in order that the 

correct bolt tightening torque can be applied, 

and to prevent the possibility of the block 

being cracked by hydraulic pressure when the 

bolts are tightened. 

30 Ensure that the crankshaft has been 

turned to position Nos 1 and 4 pistons slightly 

down their bores from the TDC position (refer 

to timing belt refitting in Section 7). This will 

eliminate any risk of piston-to-valve contact 

as the cylinder head is refitted. 

31 Where applicable, refit the exhaust 

manifold and the lower section of the inlet 

manifold to the cylinder head with reference 

to Chapters 4A and 4C. 

H 32037 

FRONT OF CAR 

12.19 Cylinder head bolt slackening 

sequence — SOHC engines 
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12.32 Typical cylinder head gasket 

markings 

32 Ensure that the cylinder head locating 

dowels are in place in the cylinder block, then 

fit a new cylinder head gasket over the 

dowels, ensuring that the part number is 

uppermost. Where applicable, the OBEN/TOP 

marking should also be uppermost (see 

illustration). Note that VW recommend that 

the gasket is only removed from its packaging 
immediately prior to fitting. 

33 Lower the cylinder head into position on 

the gasket, ensuring that it engages correctly 

over the dowels. 

34 Fit the new cylinder head bolts, and screw 
them in as far as possible by hand. 

35 Working progressively, in sequence, 

tighten all the cylinder head bolts to the 

specified Stage 1 torque (see illustration). 

36 Again working progressively, in sequence, 

tighten all the cylinder head bolts through the 

specified Stage 2 angle. 

37 Finally, tighten all the cylinder head bolts, 

in sequence, through the specified Stage 3 
angle. 

38 Reconnect the lifting tackle to the engine 
right-hand lifting bracket on the cylinder head, 

then adjust the lifting tackle to support the 

engine. Once the engine is adequately 

supported using the cylinder head mounting 

bracket, disconnect the lifting tackle from the 

bracket bolted to the cylinder block, and 

unbolt the improvised engine lifting bracket 
from the cylinder block. Alternatively, remove 

the trolley jack and block of wood from under 

the sump. 

39 Refit the camshaft cover as described in 
Section 4. 

13.4 Disconnect the wiring connector 
(arrowed) from the oil level/temperature 

sender 

Sy 
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12.35 Cylinder head bolt tightening 

sequence — SOHC engines 

40 Refit and tension the timing belt as 
described in Section 7. 

41 Refit the exhaust front 

described in Chapter 4C. 

42 Where applicable, refit the secondary air 

injection pump and pipes, with reference to 

Chapter 4C. 

43 Refit the coolant distribution housing or 
connection piece, and reconnect the coolant 

hoses. 

44 Reconnect the charcoal canister solenoid 
valve hose. 

45 Reconnect the fuel supply and return 

hoses. 

46 Refit the exhaust gas recirculation pipe, 
as described in Chapter 4C. 

47 Refit the auxiliary drivebelt as described in 
Chapter 1A. 

48 On all models, except 1.6 litre AEH and 

AKL engines, refit the following components: 
a) Spark plug HT leads. 

b) Camshaft position sensor wiring 

connector. 

c) Refit the right-angled bracket and auxiliary 
drivebelt tensioner to the engine. 

49 Lay the wiring harness in position, then 

reconnect the fuel supply and return hoses. 

50 Refit the upper part of the inlet manifold, 
as described in Chapter 4A. 

51 Refill the cooling system as described in 
Chapter 1A. 

52 Refit the engine top cover, and reconnect 

the battery negative lead. 

section as 

13.9 Apply the sealant around the inside of 

the bolt holes 

13 Sump - 
removal and refitting 

Mil 
Note: VW sealant (D 176404 A2 or equivalent) 

will be required to seal the sump on refitting. 

Removal 

1 Apply the handbrake, then jack up the front 

of the vehicle and support securely on axle 

stands (see Jacking and vehicle support). 

2 Remove the securing screws and withdraw 
the engine undershield(s). 

3 Drain the engine oil as described in Chap- 
ter 1A. 

4 Where fitted, disconnect the wiring 

connector from the oil level/temperature 

sender in the sump (see illustration). 

5 Slacken and remove the bolts securing the 

sump to the cylinder block, and the bolts 

securing the sump to the transmission casing, 

then withdraw the sump. If necessary, release 

the sump by tapping with a soft-faced 
hammer. 

6 If desired, unbolt the oil baffle plate from 

the cylinder block. Note: There is no oil baffle 

plate fitted to 2.0 litre AZJ engines. 

Refitting 

7 Begin refitting by thoroughly cleaning the 

mating faces of the sump and cylinder block. 

Ensure that all traces of old sealant are 
removed. 

8 Where applicable, refit the oil baffle plate, 
and tighten the securing bolts. 

9 Ensure that the cylinder block mating 

face of the sump is free from all traces of 

old sealant, oil and grease, and then apply a 

2.0 to 3.0 mm thick bead of silicone sealant 
(VW D 176404 A2 or equivalent) to the sump 

(see illustration). Note that the sealant 

should be run around the inside of the bolt 

holes in the sump. The sump must be fitted 

within 5 minutes of applying the sealant. 

10 Offer the sump up to the cylinder block, 

then refit the sump-to-cylinder block bolts, 

and lightly tighten them by hand, working 

progressively in a diagonal sequence. Note: /f 

the sump is being refitted with the engine and 

transmission separated, make sure that the 

sump Is flush with the flywheel/driveplate end 
of the cylinder block. 

11 Refit the sump-to-transmission casing 

bolts, and tighten them lightly, using a socket. 

12 Again working in a diagonal sequence, 

lightly tighten the sump-to-cylinder block 
bolts, using a socket. 

13 Tighten the sump-to-transmission casing 
bolts to the specified torque. 

14 Working in a diagonal sequence, 

progressively tighten the sump-to-cylinder 
block bolts to the specified torque. 

15 Refit the wiring connector to the oil 

level/temperature sender (where fitted), then 

refit the engine undershield(s), and lower the 

vehicle to the ground. 

16 Allow at least 30 minutes from the time of 



14.3 Sump and oil pump components - except AZJ engine 

1 Oil pump 7 Drive chain 

2 Oil pump sprocket tensioner 

3 Bolt 8 Sump 

4 Ojl pump drive 9 Seal 

chain 10 Sump drain plug 

5 Crankshaft oil seal 11 Dowels 

housing 12 O-ring 
6 Bolt 13 Oil pick-up pipe 

refitting the sump for the sealant to dry, then 

refill the engine with oil, with reference to 

Chapter 1A. 

14 Oil pump, drive chain 
and sprockets - removal, 
inspection and refitting WVK 

Note: The oi/ pump on 2.0 litre AZJ engines is 

part of the balancer shaft unit, refer to Sec- 

tion. 22 for more information. 

Oil pump removal 

1 Remove the sump as described in Section 13. 

2 Where applicable unscrew the securing 

bolts, and remove the oil baffle from the 

cylinder block. 

All engines except 2.0 litre AZJ 

3 Unscrew and remove the three mounting 

bolts, and release the oil pump from the 

dowels in the crankcase (see illustration). 

Unhook the oil pump drive sprocket from the 

chain and withdraw the oil pump and oil pick- 
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14 Oil baffle 71 Oil pump 

15 Seal Oil pump 
16 Oil level/ sprocket 

temperature 3 Bolt 

sender 4 Oil pump drive 

17 bolt chain 

18 Oil spray jet 5 Crankshaft oil seal 

19 bolt housing 

up pipe from the engine. Note that the 

tensioner will attempt to tighten the chain, and 

it may be necessary to use a screwdriver to 

hold it in its released position before releasing 

the oil pump sprocket from the chain. 

4 lf desired, unscrew the flange bolts and 

remove the suction pipe from the oil pump. 

Recover the O-ring seal. Unscrew the bolts 

and remove the cover from the oil pump. 

Note: /f the oil pick-up pipe is removed from 

the oil pump, a new O-ring will be required on 

refitting. 

2.0 litre AZJ engines 

5 Release the securing clips and withdraw 

the protector cover from the oil pump drive 

chain (see illustration). 

6 Slacken the oil pump sprocket retaining 

bolt, then using a screwdriver carefully release 

the tension on the chain by pressing the 

tensioner in and locking it in position with a 

3mm Allen key (see Section 22). 

7 Remove the retaining bolt and withdraw the 

oil pump sprocket. 

H45329 

14.5 Sump and oil pump components - AZJ engine 

6 Bolt 13 Oil level/ 

7 Drive chain temperature 

tensioner sender 

8 Sump 14 bolt 

9 Seal 15 Oil spray jet 

10 Sump drain plug 16 bolt 

11 Chain cover 17 Balancer shaft 

12 Seal unit 

8 Undo the retaining bolts and remove the 

chain tensioner from the housing. 

9 Undo the five retaining bolts from the 

housing and remove the oil pump inner and 

outer rotors, noting their fitted position (see 

illustration 22.1). 

Oil pump inspection 

10 Clean the pump thoroughly, and inspect 

the gear teeth/rotors for signs of damage or 

wear. If evident, renew the oil pump. 

11 On all engines except 2.0 litre AZJ 

engines, to remove the sprocket from the oil 

pump, unscrew the retaining bolt and slide off 

the sprocket (note that the sprocket can only 

be fitted in one position). 

Oil pump refitting 

Ail engines except 2.0 litre AZJ 

12 Prime the pump with oil by pouring oil into 

the pick-up pipe aperture while turning the 

driveshaft. 

13 Refit the cover to the oil pump and tighten 

the bolts securely. Where applicable, refit the 
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15.5a Tool used to hold the flywheel/ 

driveplate stationary - 2.0 litre engine 

pick-up pipe to the oll pump, using a new O-ring 

seal, and tighten the securing bolts. 

14 If the drive chain, crankshaft sprocket and 

tensioner have been removed, delay refitting 

them until after the oll pump has been mounted 

on the cylinder block. If they have not been 

removed, use a screwdriver to press the 

tensioner against its spring to provide sufficient 

slack in the chain to refit the oll pump. 

15 Engage the oil pump sprocket with the 

drive chain, then locate the oil pump on the 

dowels, Refit and tighten the three mounting 

bolts to the specified torque. 

16 Where applicable, refit the drive chain, 

tensioner and crankshaft sprocket using a 

reversal of the removal procedure. 

17 Refit the oil baffle, and tighten the 
securing bolts, 

18 Refit the sump as described in Section 13. 

2.0 litre AZJ engines 

19 Lubricate the inner and outer rotors with 
clean engine oil and refit into the balance 
shaft housing. 

20 Refit the oil pump cover and tighten the 

five retaining bolts to their specified torque. 

21 Refit the chain tensioner and tighten the 
retaining bolts, 

22 Refit the oll pump sprocket making sure 

the balance shaft is timed correctly as 
described in Section 22, paragraphs 7 to 13. 

23 Refit the sump as described In Section 13. 

Oil pump drive chain and 
sprockets 

Note: VW sealant (D 176404 A2 or equivalent) 

will be required to seal the crankshaft oil seal 

housing on refitting, and it is advisable to fit a 
new crankshaft oil seal. 

Removal 

24 Proceed as described in paragraphs 1 
and 2. 

25 To remove the oil pump. sprocket, 

unscrew the securing bolt, then pull the 
sprocket from the pump shaft, and unhook it 
from the drive chain, 

26 To remove the chain, remove the timing 

belt as described in Section 7, then unbolt the 

crankshaft oil seal housing from the cylinder 
block. Unbolt the chain tensioner from the 

cylinder block, then unhook the chain from the 

sprocket on the end of the crankshaft. 

15.5b Unscrew the securing bolts... 

27 The oil pump drive sprocket is a press-fit 

on the crankshaft, and cannot easily be 

removed. Consult a VW dealer for advice if the 

sprocket is worn or damaged. 

Inspection 

28 Examine the chain for wear and damage. 

Wear is usually indicated by excessive lateral 

play between the links, and excessive noise in 

operation. It is wise to renew the chain in any 

case if the engine is to be overhauled. Note 

that the rollers on a very badly worn chain 

may be slightly grooved. If there is any doubt 
as to the condition of the chain, renew it. 

29 Examine the teeth on the sprockets for 

wear. Each tooth forms an inverted V. If worn, 

the side of each tooth under tension will be 

slightly concave in shape when compared 

with the other side of the tooth (ie, the teeth 

will have a hooked appearance). If the teeth 

appear worn, the sprocket should be renewed 

(consult a VW dealer for advice if the 

crankshaft sprocket is worn or damaged). 

Refitting 

30 If the oil pump has been removed, refit the 

oil pump as described previously in this 

Section before refitting the chain and sprocket. 

31 Refit the chain tensioner to the cylinder 

block, and tighten the securing bolt to the 

specified torque. Make sure that the tensioner 

spring is correctly positioned to pretension 

the tensioner arm. 

32 Engage the oil pump sprocket with the 

chain, then engage the chain with the 

crankshaft sprocket. Use a screwdriver to 
press the tensioner against its spring to 

15.6 ... and remove the flywheel - 

2.0 litre engine 

provide sufficient slack in the chain to engage 

the sprocket with the oil pump. Note that the 

sprocket will only fit in one position. 

33 Refit the oil pump sprocket bolt, and 

tighten to the specified torque. 

34 Fit a new crankshaft oil seal to the 

housing, and refit the housing as described in 
Section 16. 

35 Where applicable, refit the oil baffle, and 

tighten the securing bolts. 

36 Refit the sump as described in Section 13. 

15 Flywheel/driveplate - 
removal, inspection 
and refitting Why 

1.6 litre engines 

1 On 1.6 litre engines with manual 

transmission, the clutch pressure plate is 

bolted directly to the crankshaft flange, and 
the dished flywheel is then bolted to the 
pressure plate. Removal and _ refitting 

procedures for the clutch pressure plate and 
flywheel are given in Chapter 6. 

2 On 1.6 litre engines with automatic trans- 
mission, removal, inspection and refitting of 

the driveplate is as described for 2.0 litre 

engines in the following paragraphs. 

2.0 litre engines 

Note: New flywheel/driveplate securing bolts 
will be required on refitting. 

Removal 

3 On manual transmission models, remove 

the gearbox (see Chapter 7A) and clutch (see 
Chapter 6). 

4 On automatic transmission models, remove 

the automatic transmission as described in 
Chapter 7B. 

5 The flywheel/driveplate bolts are offset to 
ensure correct fitment. Unscrew the bolts while 

holding the flywheel/driveplate stationary. 

Temporarily insert a bolt in the cylinder block, 
and use a screwdriver to hold the flywheel/ 

driveplate, or make up a holding tool (see 
illustrations). 

6 Lift the flywheel/driveplate from the 
crankshaft (see illustration). If removing a 

driveplate, note the location of the shim 
(where applicable — between the driveplate 

and the crankshaft), and the spacer under the 
securing bolts. Recover the engine-to- 
transmission plate if it is loose. 

Inspection 

7 Check the flywheel/driveplate for wear and 

damage. Examine the starter ring gear for 

excessive wear to the teeth. If the driveplate 

or its ring gear are damaged, the complete 

driveplate must be renewed. The flywheel ring 

gear, however, may be renewed separately 

from the flywheel, but the work should be 
entrusted to a VW dealer. If the clutch friction 

face is discoloured or scored excessively, it 

may be possible to regrind it, but this work 

should also be entrusted to a VW dealer. 
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Refitting 

8 Refitting is a reversal of removal, bearing in 

mind the following points. 
a) Ensure that the engine-to-transmission 

plate is in place before fitting the 
flywheel/driveplate. 

b) On automatic transmission models 

temporarily refit the driveplate using the 
old bolts tightened to 30 Nm, and check 

that the distance from the rear machined 
face of the cylinder block to the torque 
converter mounting face on the driveplate 

is between 19.5 and 21.1 mm. The 

measurement is most easily made 

through one of the holes in the driveplate, 
using vernier calipers. If necessary, 

remove the driveplate, and fit a shim 

between the driveplate and the crankshaft 

to achieve the correct dimension. 
c) On automatic transmission models, the 

raised pip on the spacer under the 

securing bolts must face the torque 
converter. 

d) Use new bolts when refitting the flywheel 
or driveplate, and coat the threads of the 

bolts with locking fluid before inserting 

them. Tighten the securing bolts to the 

specified torque. 

16 Crankshaft oil seals - 
renewal 

WHY 
Note: The oil seals are a PTFE (Teflon) type 

and are fitted dry, without using any grease or 

oil. These have a wider sealing lip and have 

been introduced instead of the coil spring type 

oil seal. 

Timing belt end oil seal 

Note: /f the oi/ seal housing is removed, VW 

sealant (D 176 404 A2, or equivalent) will be 

required to seal the housing on refitting. 
1 Remove the timing belt as described in 

Section 7, and the crankshaft sprocket with 

reference to Section 8. 
2 To remove the seal without removing the 

housing, drill two small holes diagonally 
opposite each other, insert self-tapping 
screws, and pull on the heads of the screws 

with pliers. 
3 Alternatively, to remove the oil seal 
complete with its housing, proceed as follows. 

a) Remove the sump as described in 
Section 13. This is necessary to ensure a 
satisfactory seal between the sump and 

oil seal housing on refitting. 

b) Unbolt and remove the oil seal housing. 

c) Working on the bench, lever the oil seal 

from the housing using a suitable 

screwdriver. Take care not to damage the 

seal seating in the housing. 

4 Thoroughly clean the oil seal seating in the 
housing. 

5 Wind a length of tape around the end of the 
crankshaft to protect the oil seal lips as the 

seal (and housing, where applicable) is fitted. 

6 Fit anew oil seal to the housing, pressing or 

driving it into position using a socket or tube 

of suitable diameter. Ensure that the socket or 
tube bears only on the hard outer ring of the 

seal, and take care not to damage the seal 

lips. Press or drive the seal into position until it 

is seated on the shoulder in the housing. 

Make sure that the closed end of the seal is 

facing outwards. 

7 If the oil seal housing has been removed, 

proceed as follows, otherwise proceed to 

paragraph 9. 

8 Clean all traces of old sealant from the 

crankshaft oil seal housing and the 

cylinder block. Apply a bead of VW sealant 

(D 176 404 A2, or equivalent), 2.0 to 3.0 mm 

thick along the cylinder block mating face of 

the oil seal housing (see illustration). Note 

that the seal housing must be refitted within 5 

minutes of applying the sealant. 

Caution: DO NOT put excessive amounts of 

sealant onto the housing as it may get into 

the sump and block the oil pick-up pipe. 

9 Refit the oil seal housing, taking care not to 

damage the seal (see paragraph 5), then 

tighten the bolts progressively to the specified 

torque. 

10 Refit the sump as described in Section 13. 

11 Refit the crankshaft sprocket with 

reference to Section 8, and the timing belt as 

described in Section 7. 

Flywheel/driveplate end oil seal 

Note: /f the original seal housing was fitted 

using sealant, VW sealant (D 176 404 A2, or 

equivalent) will be required to seal the housing 

on refitting. 

12 Remove the clutch pressure plate/flywheel/ 
driveplate as described in Section 15. 

13 Remove the sump as described in Sec- 

tion 13. This is necessary to ensure a 
satisfactory seal between the sump and oil 

seal housing on refitting. 

14 Unbolt and remove the oil seal housing, 

complete with the oil seal. 

15 The new oil seal will be supplied ready- 

fitted to a new oil seal housing. 

16 Thoroughly clean the oil seal housing 

mating face on the cylinder block. 

17 New oil seal/housing assemblies are 

supplied with a fitting tool to prevent damage 

to the oil seal as it is being fitted. Locate the 

tool over the end of the crankshaft. 
18 If the original oil seal housing was fitted 

using sealant, apply a thin bead of VW sealant 

(D 176 404 A2, or equivalent) to the cylinder 

block mating face of the oil seal housing. 

Note that the seal housing must be refitted 

within 5 minutes of applying the sealant. 

Caution: DO NOT put excessive amounts of 

sealant onto the housing as it may get into 

the sump and block the oil pick-up pipe. 

19 Carefully fit the oil seal/housing assembly 

over the rear of the crankshaft, and tighten the 

bolts progressively, in a diagonal sequence, 

to the specified torque. 

20 Remove the oil seal protector tool from 

the end of the crankshaft. 

16.8 Apply sealant to the cylinder block 

mating face of the crankshaft oil seal 

housing 

21 Refit the sump as described in Section 13. 

22 Refit the clutch pressure plate/flywheel/ 

driveplate as described in Section 15. 

17 Engine/transmission oS 
mountings - 
inspection and renewal 

Inspection 

1 If improved access is required, jack up the 

front of the vehicle, and support it securely on 

axle stands (see Jacking and vehicle support). 

Remove the securing screws and remove the 

engine undershield(s). 
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 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, whilst 

you observe 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 worn components as 

described in the following paragraphs. 

Renewal 

Right-hand mounting 

Note: New mounting securing bolts will be 

required on refitting. 

5 Attach a hoist and lifting tackle to the 
engine lifting brackets on the cylinder head, 

and raise the hoist to just take the weight of 

the engine. Alternatively the engine can be 

supported on a trolley jack under the engine. 

Use a block of wood between the sump and 

the head of the jack, to prevent any damage 

to the sump. 

6 Unbolt the power steering fluid reservoir, 

and move it to one side, leaving the fluid 

hoses connected. 
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17.10a View of the engine right-hand 

mounting = three of the main mounting 

bolts visible 

8 Where applicable, move any wiring 

harnesses, pipes or hoses to one side to 

enable removal of the engine mounting, Note 

that it may be necessary to disconnect certain 

hoses, 
9 Where applicable, unscrew the two 

securing bolts, and remove the small bracket 

from the top of the mounting (see 
illustration), 

10 Unscrew the two bolts securing the 

mounting to the bracket on the engine, and 

the two bolts securing the mounting to the 
body, then lift the mounting from the engine 

compartment (see illustrations), 

11 Refitting is a reversal of removal, bearing 

in mind the following points. 

a) Use new bolts when refitting the main 

mounting assembly, 

b) Before fully tightening the mounting 

securing bolts, ensure that the distance 

between the mounting and the engine 
mounting bracket is as shown, and also 

check the mounting-to-engine mounting 

bracket bolt heads are flush with the edge 

of the mounting (see illustration). 

¢) Tighten all fixings to the specified torque, 

Left-hand mounting 

Note: New mounting bolts will be required on 

H31997 

17.9 Engine right-hand mounting 

components 

7 Similarly, unbolt the coolant reservoir and 

move it to one side, leaving the coolant hoses 

connected. 

H32032 

mounting-to-boay bolts). 

12 Proceed as described in paragraph 5, 

13 Remove the battery, as described in 

Chapter 5A, then disconnect the main starter 
motor feed cable from the positive battery 

terminal box, 

17.11 Engine right-hand mounting 

alignment details — both bolt heads (1) 

must be flush with edge (C) 

A= 14.0mm B =at least 10.0 mm 

\ 

17.14 Removing the battery tray 17.18a View of the engine/transmission 

left-hand mounting 

refitting (there is no need to renew the smaller 

7.10b Removing the engine right-hand 
mounting 

14 Release any relevant wiring or hoses from 

the clips on the battery tray, then unserew the 

four securing bolts and remove the battery 
tray (see illustration), 

15 Where applicable, to improve access to 

the engine-transmission mounting, remove 

the air cleaner assembly as deseribed in 

Chapter 4A, 

16 On some models, it may be necessary to 

unelip witing harnesses and/or hoses from 

brackets close to the engine/transmission 

mounting to enable the mounting to be 

removed, 

17 Carefully lift the wiring harness housing 

from the wing panel to improve access to the 

mounting-to-body bolts, Note that access to 

the smaller mounting-to-body bolt can be 

gained by unclipping the cover from the wiring 

harness housing, and moving the harnesses 

to one side to expose the bolt, 

18 Unscrew the two bolts securing the 

mounting to the transmission, and the three 

bolts securing the mounting to the body, then 

lift the mounting from the engine 

compartment, noting that it may be necessary 

to manipulate the mounting out from under 

the wiring harness housing (see illustrations), 

H 32036 

17,.18b Engine/transmission left-hand 
mounting components 
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17.19 Engine/tranamission left-hand 

mounting alignment details « edger (A) 

and (3) must be parallel 

10 Hefitting ia @ reversal of removal, bearing 

In mind the following points 
a) The edge of the engine/tranamission 

mounting must be parallel with the body 

(see iluatration) 

b) Use new mounting bolts (there is no need to 
renew the amaller mounting -to- body bolt) 

©) Tighten all fixings to the specified torque, 

Rear mounting 

Note: New mounting bolts will be required on 
refitting. 

20 Apply the handbrake, then jack up the 
front of the vehicle and support securely on 

axle atands (see Jacking and vehicle support), 

Hemove the engine undershield(s) for access 
fo the rear engine/transmission mounting 

21 Proceed as desorbed in paragraph 5, 
22 Working under the vehicle, unserew and 
remove the two bolts seouring the mounting 

assembly to the subframe (see Mustration), 

17.29 Engine/tranamission rear mounting 

neen from underneath 

14.14 Oil cooler « 

1.6 litre SOHC engine 

SOHC petrol engine in-car repair procedures 2Ae17 

Watade 

17.22 Engine/tranamission rear mounting 

components 

29 Unscrew the two bolts securing the 

mounting to the transmission (see 

illustration), then withdraw the mounting 

from under the vehicle 

24 lefitting is a reversal of removal, but tse 

new mounting securing bolts, and tighten all 

fixings to the specified torque, 

HA5390 

18 Engine oil cooler ~ NS 
removal and refitting ws 

Note: A new oil filter and a new oil cooler 

O-ring will be required on refitting 

Removal 

1 The oil cooler is mounted above the oil 

filter, at the front of the cylinder block (see 

illustrations), 

2 Position a container beneath the oil filter to 

catch escaping oil and coolant, then remove 

the oil filler, with reference to Chapter 1A if 

necessary, 

3 Clamp the oil cooler coolant hoses to 

minimise coolant spillage, then remove the 

clips, and disconnect the hoses from the oil 

cooler. Be prepared for coolant spillage. 

4 Where applicable, release the oil cooler 

pipes from any retaining brackets or clips. 

5 Unscrew the oil cooler securing nut from 

18.1b Oil cooler details 

1 Sealing plug 7 Seal 13 Seal 

2 Seal 4 Sealing cap (except 14 Ojl filter housing 

3 Oll pressure relief valve AVU and BFQ engines) 15 Bolt 

spring 9 Retaining clip 16 Seal 

A Oil pressure relief valve 10 Sealing plug 17 Oil cooler 

piston 11 Seal 18 Nut 

5 Gasket 12 Oil pressure warning 19 Oil filter 

6 Non-return valve light switch 20 Connecting pipe 
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21.1 Oil level/temperature sender 

(arrowed) = located in the base of the sump 

the oil filter mounting threads, then slide off 

the oil cooler, Recover the O-ring from the top 

of the oil cooler. 

Refitting 

6 Refitting is a reversal of removal, bearing in 

mind the following points. 

a Use a new oil cooler O-ring 

b) Fit a new oil filter, 

c) On completion, check and if necessary 

top up the oil and coolant levels 

mal 

19 Oil pressure relief valve - SS 
removal, inspection SS 
and refitting rN 

Removal 

1 The oil pressure relief valve is fitted to the 

right-hand side of the oil filter housing (see 

illustration 18.1b), 

2 Wipe clean the area around the relief valve 

plug then slacken and remove the plug and 

sealing ring from the filter housing, Withdraw 

the valve spring and piston, noting thei 

correct fitted positions, If the valve is to be left 

removed from the engine for any lenath of 

time, plug the hole in the oil filter housing, 

22.1 Layout of balancer shaft unit « 2.0 litre AZJ engines 

1 Chain protector cover 8 Qil return element with 16 Oil Dump outer rotor 

2 Chain tensioner seal 17 Dowels 

3. Chain 9 Bolt 18 Gil pump inner rotor 

4 Dowels 10 Bolt 19 Bolt 
5 Oil pump/balancer shaft 11 Bolt 20 Bolt 

assembly 12 Oil strainer/suction pipe 27 Oil pump anve 

6 Bolt 13 O-ring/seal sprocket 

7 Cover to prevent oi! 14 Sealing bolt 22 Oil Dump Cover 

frothing 15 O-ring/seal 23 Bolt 

Inspection 

3 Examine the relief valve piston and spring 

for signs of wear or damage, At the time of 

writing it appears that the relief valve spring 

and piston were not available separately, 

cheek with your VW dealer for the latest parts 

availability, Ifthe spring and piston are worn it 

will be necessary to renew the complete oll 

filler housing assembly, The valve plug and 

sealing ting are listed as separate 

components, 

Refitting 

4 Fit the piston to the inner end of the spring 
then insert the assembly into the oil filter 

housing, Ensure the sealing ring Is correctly 

fitted to the valve plug then fit the plug to the 

housing, tightening it to the specified torque, 

5 On completion, cheek and, if necessary, 

top-up the engine oll as deseribed in Weekly 

checks, 

20 Oil pressure 
jbl, light switeh = 
removal and refitting 

Removal 

1 The oll pressure warning light switeh ts 
fitted to the left-hand side of the oil filter 

housing (see illustration 18.1b), 
2 Disconnect the wiring Connector and wipe 

clean the area around the switeh 

3 Unscrew the switeh from the filter housing 
and remove it, along with its sealing washer, If 

the switeh is to be left removed from the 

engine for any length of time, plug the oil filter 

housing aperture, 

Refitting 

4 Examine the sealing washer for signs of 

damage or deterioration and if necessary 

renew, 
6 Refit the awiteh, complete with washer, and 

tiahten it to the specified torque, 

6 Securely reconnect the wiring connector 

then check and, if necessary, top-up the 

engine oil as described in Weekly checks, 

Removal 

1 The oil level/temperature sender is fitted to 

bottom of the sump (see illustration), 

2 Drain the engine oil as deseribed in Chap 

ter 1A, 

3 Disconnect the wiring connector and wipe 

clean the area around the sender, 

4 Undo the three retaining bolts and remove 

the sender, 

Refitting 

8 Examine the sealing washer for signs of 

21 Oil level/temperature sender 
= removal and refitting 
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22.4a Press against the tensioner using a 
screwdriver = in direction of arrow... 

damage or deterioration and if necessary 

renew. 

6 Refit the sender and tighten the retaining 

bolts to the specified torque, 

7 Securely reconnect the wiring connector 
then refill the engine with oil, with reference to 

Chapter 1A, 
8 On completion, check and, If necessary, 

top up the engine oll as described in Weekly 

checks, 

22 Balancer shaft unit 
(2.0 litre AZJ engine) - 
removal and refitting 

Removal 

1 Models fitted with the 2.0 litre AZJ engine 

are equipped with a balancer unit fitted 

between the cylinder block and the main 

sump casting. The unit consists of two 
counter-rotating balance shafts driven by the 
crankshaft (see illustration opposite), 
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habied 

22.4b ... then look the tensioner in 

position with a mm Allen key 

2 Remove the sump main 
desorbed in Seation 14, 

3 Release the securing clips and withdraw 
the protector Gover from the oll pump drive 

ohain. 

4 Slacken the oll pump sprocket retaining 

bolt, then using @ screwdriver Carefully felease 

the tension on the chain by pressing the 

tensioner in and looking It in position with a 

3mm Allen key (866 illustrations) 

5 Remove the retaining bolt and withdraw the 

oll pump sprocket, then release the ohaln 

from the balance shaft sprocket 

6 Working from the outside to the middie, 

slacken the retaining bolts, noting thelr fitted 

position, Hamove the balancer unit, releasing 

it from the drive chain trom the crankshaft 

Caution: The balance shaft unit retaining 

bolts are different lengths, make a note of 

their position for refitting. 

Refitting 

7 With reference to Section 4, set the 

crankshaft at TOO on No 1 eylinder at the end 

of the compression stroke 

oasting as 

22.0 Align timing mark (arrowed) ane 

Insert looking pin =» VW tool T10000 

H Position We balance shafie eo that the 

timing mark on he sprocket le aligned with 

Ihe hole in (he housing and eer a lookiig pin 

(see Hlustration) 

9 Fit ihe balanoer unit to the oylinder blook, 

Holling he filled positlon of he bolle on 

removal, neert he retaining bolle and tighten 

Ihe (oO Ihe specified torque, stating tron the 

middie and working outwards 

10 With the VW tool 110060 ati ih position 

and the dinimn Allen key looking the chain 

lensloner, refit (he diive chain around the 

balanoe shalt sprocket 

W Position the ohamtered side of the all 

pump shaft upwards and fit the oll pump 

sprookel, locating Hin the drive chain, Tighten 

the retaining boll by Nand at tiles monent 

12 WIth the sprockets aligned, remove the 

looking keys from (he balance shalt sprocket 

and ohaln tensioner, hen tighten the oll pump 

sprockel to the specified torque 

14 Hefll he protector Gover to the oll pulp 

drive ohaln 

14 Hefll (he sump as desorbed ii heaton 14 
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Camshafts (1.4 and 1.6 litre engines) — removal, inspection and 

(EMMA coctucnmta ae GERI Re Obi k so Scho Gir ene ne RE treet oar ied 11 

Camshafts and tappets (1.8 litre engines) — removal, inspection and 

MELEE Weeem rey MA MiN TN 5. or vi oee-7 Stee CeyeT Ge Pogue eee e olaaaiS 13 

Compression test - description and interpretation .............. 2 

Crankshaft oil seals - renewal .......... 0.0 cee eee eee eee 20 

Crankshaft pulley - removal and refitting ................00005 3) 

Cylinder head — removal, inspection and refitting ............... 15 

Engine assembly and valve timing marks — general information and 

ISAC GAG AMO a een i ace. NNe eee Movie ino lehiels aha eee eae 3 

Engine oil cooler — removal and refitting ...................-- 22 
Engine/transmission mountings — inspection and renewal ........ 21 

Flywheel/driveplate — removal, inspection and refitting .......... 19 

Degrees of difficulty 

Easy, suitable for EN 

novice with little 

Fairly easy, suitable 2 
for beginner with SS 

eS some experience experience 

Specifications 
General 

Manufacturer’s engine codes”: 

SSAC ret eres Cones gee wy cs Swe be-sn"iv, By aN RERUPEWERMOE NG A GuoMa ae Wer) oun ie Soe) = Gerace ® 

Ie Chis Caesar catiginas SF a: ave. §. a’ <s16 atoics “o Neatren a tn aptalans val Step envi icy a pire die ee Veils 

Maximum power output: 
Tar CAR INIOS Pecite nthe a vik oars, Scat ntbanrah a sucha rage civ edecpiabelo ie ease 

LO er ee SIAC OS a rece Ay wha V Gs. .0, Sas USUAL CRORe A SVS Whos 5 oor busensls: Kas 6 8 aera 

1.8 litre engines: 

UG Rte te ERC! ae Rs She sy. 5 Sicha kl Meta IRN linc we stale pub Sue sick 1k 

Maximum torque output: 

RRA CE STEMI O sre eM iy ate x eats, bike alec ere MhOeiRs Nt aioe, ss SS BRA ee 

BLOM ONOINGS wan Cade v5 scab whey gor WAR IRGIE coe aia be Sw pis 

1.8 litre engines: 

AUM 
AL) Peete tie eee rake vel e inate el ks Mes eee he RS 

Fairty difficult, EN 

suitable for competent SS 

DIY mechanic ~\ 

CGenorallinfOrmeationitsrevs:., ss. < c1a).«-+,- Stee ke Ramee aR a nse grinch a ib te > 1 

Inlet camshaft timing components/camshaft adjuster 

(1.8 litre engines) 

Oil level/temperature sender — removal and refitting ............. 25 

Oil pressure relief valve — removal, inspection and refitting ....... 23 

Oil pressure warning light switch - removal and refitting ......... 24 

Oil pump (1.4 and 1.6 litre engines) — removal, inspection and 

FOTICLIM GT neprrecer then tetateteiarate statet tie: 4 viele srisl oeiqleld sia we enero ae V7 

Oil pump and drive chain (1.8 litre engines) — removal, inspection and 

POTIEUM | tore mere er we Nee siren tes 9m a ns arias ie 0 es pv 4 Ueno Cee ane 18 

Rockers and tappets (1.4 and 1.6 litre engines) — removal, inspection 

APICUNGRITUMGI sie scsmsasdsitess aseerinteBANGS. suebas ace! ovalecs >. ae ierp eee meen Its 12 

SUMP—TOMOVAl- ANG TOTMG sr oc cereee reenact ee pean Usk Pieret= beer onve nein 16 

Timing belt covers — removal and refitting ..................0.. 6 

Timing belt tensioner and sprockets — removal and refitting....... 8 

liming belt(s) =Iremovaliand rertting): 2.1... n+ ecdelst isle) ipeete erie 7 

Difficult, suitable for N Very difficult, 

AQ | suitable for expert DIY 

x or professional 

AHW, AXP and BCA 

AZD and BCB 

AUM and AUQ 

55 kW at 5000 rpm 
77 kW at 5700 rpm 

110 kW at 5700 rpm 
132 kW at 5500 rpm 

128 Nm at 3300 rpm 

148 Nm at 4500 rpm 

210 Nm at 1750 to 4600 rpm 
235 Nm at 1950 to 5000 rpm 

* Note: See ‘Vehicle identification’ at the end of this manual for the location of engine code markings. 



2Be2 DOHC petrol engine in-car repair procedures 

C—O 

General (continued) 
Bore: 

1.4 and 1.6 litre engineswas sccm excise wore e his orsr oleh packer sys 

Uemligcke elite ep momrntinmido nau Aoricen aaciorror Opimunonoac 

Stroke: 
AA WO: OMGIMNGS Nai ase ses seretel wi niie ierekettugi es eis eaig in geese arin ane ots 

1,6 litre: ONQINGS Hox divic. cine ree cs ene cise idly Gapekdoeeerenerclecn his 

T.BiltreOnGines wap. so awcoce es mathe cence atest Me demets tesa Moda! 

Compression ratio: 
TAME \ONGINOSY. Fates ccs seketaldters + misiqcales os <0 sieANrer Reed trate lanier t= 

AGE CNGINGHGtanee me munahiars cere > olen kr singe. ie) ale naire eee = 

AB litre On GiMeSi masses cette otter eo) > whe, Oriente Lanes RuOrnan ee tecay ene bn 

Compression pressures: 
Minimuimicompression pressure. s.> nats cove et yaa ena 

Maximum difference between cylinders ...........0.-e+eeeeeee 

FInINGiONdety LS Se chic agers sists wii avd isle ere ree sian Sueno Resa 

NomioViindSrilOGAtion ceric cust cies ere cs ereremenet tater creteuateiayet ter irlgist 

Camshafts 
Camshaft endfloat: 

1.4 and 1.6 litre engines (maximUM) . 2.5.6 ee ses ene e es ane 

alts tl litcewctate ales Gite malin onto cian 0:5 oon ion keke eee Em ctnyeenens 

Camshaft bearing running clearance: : 
A-anda-6 litre engines a ovo masts tee corre krona soci 

ASititre Engines:(MaxXiIMUIT) er sersiscenls cles llels ce anid plenetaie 

Camshaft run-out: 
A and 1:6:ltrerengineSmemenert autre cele sorteuteratt sp oie otto otencue 

ALSuitra" ENGINES Mima) estate caterer che ati ato yale w clea es) oi aeomuteie tehauls 

Lubrication system 
Oil pump type: 

TeGangdm-Gilltrerenginest acre ch cre. o stele atte ol sretet dees olen) che tete: = 

A SilitFE,ONGINES ee atte hsratoteieisieta aly iteeske lard matuecaae einer nai 

Oil pressure (oil temperature 80°C): 

At idling: 
4 ancien litrerencimesee tins err ston suse Greets iene a ecm stanepe ete ev 

MRS MS ANGINES HA umraete ule Maret tara ces eral e fale Srarete Oamaei ae 

At 2000 rpm: 

alee Seay toh aCe M= ale [lichen cenacaarn te Odko io Scho nenios cob wolacnos.: 

1.8 litre OMGIMGS#. wuss esttis, sveraccvacaYseria +s Fini ma « ass Arapnnoleie! alone ates 

Torque wrench settings 
Ancillary (alternator, etc) bracket mounting bolts: 

WA anc ilitresengINess,.< aes i shikw cise mee ele edie 6 <tater ucnntereians 

1G Ite @NeInesnmeaes say. | Mess + oo agua amar caryite © cited e/ane,@) a> 

Auxiliary drivebelt tensioning pulley bolts: 
LSlitre engines s vps. sales oe ain, Garmarers estas siehpahs cs emmeta 

Auxiliary drivebelt tensioner securing bolt: 

1.4 and 1.6 litre engines: 

M8 bolt: 

SSAC lee rare tae oe eaer totes te neat er Oa al os aio ee Ue a an cos eat ln 

STG OE cites oe mete eta ace deter ihrer ec agiear ee Canora ers eb aimed Cran uct merT ES ; 

Camshaft bearing cap bolts: 
POUT GNCUINGS ass ucomac ina Giatmtal erste mys ansiels Guncace wathency tate paige oe 

Camshaft carrier bolts*: 
1.4 and 1.6 litre engines: 

RSIS Ais creatine seeders Sit Grp ps cssihs dw tees) BA as Saanondh daa tas dias 

SOP ACI etd eu Met cbt eaten ot taahe cn eis a tes aie ween ata ear Bata s eXe wel Wgh AR 

Camshaft cover nuts: 
mee UPS GHYINGS 72 ae ear ararwe eae 6 oo dees # OMe a eae Ms gts 

Camshaft exhaust sprocket bolt: 

Tats ANE Da MUI CALN LESS tatrates t erade alee ote-fo) uss sairach pletion warts) Aig aca oak oee 

Camshaft sealing cap bolts: 
TAVONG Ours SUGGS! sio cetera ene oie ye otros wench Gus ie Sueheos 

* Note: Use new bolts 

Approximately 7.0 bar 

Approximately 3.0 bar 

1-3-4-2 
Timing belt end 

0.10 mm 

0.01 mm 

Rotor type, driven directly from crankshaft 

Gear type, chain-driven from crankshaft 

No figure specified 

2.0 bar 

2.0 bar 

20 

45 

30 

10 
Angle-tighten a further 90° 

10 

10 

Ibf ft 

33 

22 

48 
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Torque wrench settings (continued) Nm 
Camshaft sprocket bolts”: 

1.4 and 1.6 litre engines: 

SLEW EN hea ope a ata nee a re ee a en 20 

SLATS TO MAP Os Bg 3 oe sos rarer ig Coane 5) eh: a rn Angle-tighten a further 90° 
Camshaft timing chain tensioner/camshaft adjuster mechanism bolts: 

Deeenrey ATCT eta tates ance vatensreierane hie ays ES piply beled ee 5 10 

Clutch pressure plate/driveplate mounting bolts”: 

1.4 and 1.6 litre engines: 

SUEC ONL eee et eee ccc, A ee 60 

LAO teen eet Thee tn MRE nes eae A Sew a aoe pout Angle-tighten a further 90° 

Coolant pump bolts: 

eran Cli: NEFOONICINIGS che. x c:'s, saiswma eMart es vis bevy si Gass. Greve reese. 20 

ERATE STAT) 2S incxomecy sattarus icc, eet deli Rileas Me EN GRE Toes) Sah via) ot, tayciberrelquGiievvolssaeke 15 

Crankcase breather/oil separator bolts ............0 0c eee eee eae 10 

Crankshaft left-hand oil seal housing bolts: 

Reset OO ONOINGS |, cache ti sbar es res kG ee hh 10 

ME OU LEONG OS ateraee a saa aot ee ane a te 8 sx ves wikorc ee eee ans 15 

Crankshaft right-hand oil seal housing bolts: 

MCLE ONIC IL Geos cats e's ss a. Mute rameters Nis Gane ¢ fkueemcies Re GMS 10 

Crankshaft pulley/sprocket bolt*: 

1.4 and 1.6 litre engines: 

ESCACIONLMM Ee TRCN atyid. Nog, Sas RRE MERTENS! ie) BW.'n vale Sofia oan) F at8 90 

Sela Lee ar Re ara ie ee RAMs JEN yl) bcp ne EAR Angle-tighten a further 90° 

Crankshaft pulley bolts: 
Esa Pe ONICIGS: sen ciank oy ote net ata aT ees chee oa nied Cards o sort 25 

Crankshaft speed/position sensor wheel-to-crankshaft bolts”: 

1.8 litre engines: 

SURE | si 2 Sa a Rc «SN Cee 10 

STAGE ei ha a lece ocr Gates MEMORIES ie Sosa bw: bata sheep aay alata. Angle-tighten a further 90° 

Crankshaft sprocket bolt*: 

1.8 litre engines: 

PSCACHE Mente ten seca ev Wy 2's op eT ORE A ACS Se Eee > 90 

31 le Cp era Sra aie aren irae e788 SE, Fe ae ar Pr a he Angle-tighten a further 90° 

Cylinder head bolts”: 

1.4 and 1.6 litre engines: 

ROCA On ae eMar ie eka anasshe Nyhus PE Seen a Sones a loan lect atamal o's parle) aioe 30 

SUIS ES C7 Fayre ae Se RERAIMETAC SOIT ec TERT REN RCo Ra Ore Angle-tighten a further 90° 

SHC OLA Mar. cist ic anima aust Oto CREME RAMA S Shak © eevid i RETAHO OD OUP NMG Wie Angle-tighten a further 90° 

1.8 litre engines: 

EAC iat icant ca dy Sins Sean) oan RSE RS So0\'6 1S aos Gate Ap-8 epetalas wee 40 
CE neem Mg 8 Fi buh aon ls cele ge eRe ie Sas. cts se. aoa AMAA cat peels waka Angle-tighten a further 90° 

SHER 3 pel eee EM eyes <n o0 8 4 ye Ee a a Angle-tighten a further 90° 

Engine-to-automatic transmission bolts: 

Bi Atta | LS Reco 5 Reset ihn ot fond we eng igvang ie ake OuCaes 80 
M10 cylinder block-to-transmission boltS .........0.e0 eee evens 60 
Mt CLeuinioatOs transmission OOUWS Fe meetince a © pon ucave ow exces 25 

Engine-to-manual transmission bolts: 
Cylinder block-to-transmission (M12 bolts) ..............-00ee- 80 

Alloy sump-to-transmission bolts (M10 bolts): 

CdSe Tee ONP Sel OM ly Aiisis vaisi seals takes eae PL eis 08. ay (9! 0. 6 2a Nk ema 60 

DARA SISSON, gla leva ae x-s-nl CNRaatialea eight 4 00s) ataia Fos wp Ale Woe 25 

OOM SIMS SIOiava sisiyis ute Sie aisincsin! nwo aieians & aintene eines 40 

Engine-to-manual transmission cover plate bolts ..............005 10 

Engine mountings: 
Left-hand mounting-to-body bolts: 

Large bolts’: 

Stage1..... Re ee re ity 1 eee ee we 40 
SOLER) Osos aa tark GU Ea aE Ss tele Sede ey Srakily ek athe pai 8's A Da Angle-tighten a further 90° 

Baie Ota) Ratha the. Sas « She eee eer we il siete iam as abe ¢ i .v Kole 25 

Left-hand mounting-to-engine bracket bolts ..............00005 100 

Right-hand mounting-to-body bolts”: 

PtACO al Meith, ar ey, lala iat WS we SpA MTA sR On Fe he 40 
Rat REAM Wie ein gg shane 6 oso Lg MER Sa EE RS oe Pk CD es Ole Angle-tighten a further 90° 

Right-hand mounting plate bolts (small bolts) ...............055 25 

Right-hand mounting-to-engine bracket bolts ..............000- 100 

* Note: Use new bolts 

Ibf ft 

15 

44 

(Ry 

11 

66 

18 

66 

22 

30 
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Torque wrench settings (continued) Nm 

Engine mountings (continued): 
Right-hand mounting bracket-to-engine bolts: 

14 And UGE OngGiINES 25s ews weed wensee sewer ey sme 50 

TS MES: SAGINGS 6 cS os aiele. o's. wie 5-08 sce eel, CURIE me aes POS 45 

Rear engine/transmission mounting: 
Bracket-to-subframe bolts*: 
Stal arc vices Sa ews win estisvene..6: 0lae: Nya abet een NED 20 

STAGE 2 wt tars acna th aisle Wie ale v8.8 none ik EER r ROR ot oh Angle-tighten a further 90° 

Bracket-to-transmission bolts*: 

Sle [J Ben TOTNES aOR ne I i hr SoM AC bined yeni 40 
STACG Br elev cuc nisty sie tol (erbud 0.4 GRITS OLSRR Oren Cees Tenens Angle-tighten a further 90° 

Exhaust camshaft timing belt sprocket bolt: 
TBUISONGINOS aaa te ors. 0 45 503 08 oe TE A eT Caen 65 

Exhaust manitola nuts oie scare o.. ws vais xe eh OS eNO RC a ae vee 6 25 

Exhatist pipe-te-manifold nuts ..........ss seme sasevawevensn yes 40 

Inlet camshaft adjuster valve bolts: 

TiSslitrS: SNGINGS. Siemes.c wk > Oh a- us cw M ne RTC Ore SURMISE Sic cigae Ut ls 3 

Inlet camshaft position sensor bolts: 
TS NPE GNGINGS. sake. cuscts Sia vk Morons eerarein areata mmeCEUeele tue MOD 10 

Inlet camshaft position sensor rotor bolt: 
WG MRS: ONGINGSELY ae avd werk vis ci atareucia ces) cro ume einen eneaNor te evict sis ra eo 

Main bearing cap bolts: 
TL. Billtr} SNGines 4.055 ov cos e086 es wie MP UTE Raa itera mre ANN OP 65 

1.8 litre engines*: 
STAGO 1 aac kisi enu sonia pve eee ci aca aheris Uae, MIR RTORE MCA Ga Wr ats A's XEN 65 

SEAGIG esa picharee nastics ce ewe wen rehact) Pabennia Crem Peaet ucla ters © Uarew.ss Angle-tighten a further 90° 

OiCoolerSSGurinG Nts a cams wake a ew ere wl Mely pskt eaten wines Ose a's 25 

Oli ReleclaWelleh oot exh. ncaa uae, AMG rates Ce Cen CR PERE. ps 30 
Oil filter housing-to-cylinder block bolts": 

1.8 litre engines: 
STAG GET ArenGste 518i Ws. \ cre when Steet AR RRS ORIOIE S COMMS WAKE We N+ 15 
SSCS cde emi tA Aca RN ceeteR ater aveAes Gat ent Cm MRI NEFOGS) ols. NW aera sandy Angle-tighten a further 90° 

Oil level/temperature sender-to-sump bolts... 6... ee ees 10 

Oil pick-up pipe securing bolts: 
TWA PANG TE GUTS OMGINGS ts aires Gears exrwtu cloete arty Gh ts Nie leis 88.5 ¢ 10 

Oil pressure relief valve plug: 

TSB NGS GAGINGS Snes care oes ie cigs cts be Crain s Rau sew Acetic 40 

Oil’Pressurs WaMing IGHESWICH. cca sree he Aire nS 25 

Oil pump chain tensioner bolt: 
AAG LLOUONGILIOS seunnine erie siets Kis s5 ae iney viele ACN Cue 85 wb ny 15 

Oil pump securing bolts: 
THANG ai UO GOINGS re wraps. 0 tlt nastier aR bnew SiKds mie oan Bice gbu's 12 

ARG Ke: GUGINOS see tnCRIa anes ratthr sx GGT SiC Rie ee Ns 5 4. es 19 

Piston oil spray jet/oil pressure relief valve bolt: 
ACCU SOOO INOS Mate tra tN RAINY sincere craista ia SGI RT etGU ON Osis s eigy 27 

Sump: 
Sump-to-cylinder block bolts: 

TP AAN Gate GUTe CNIGING Gabry Mrarcsts lait aay Vidi waieista wuwantNi Miia vem 4, 05% 13 

AR UE GLIGINGGA colt nintars Gininle Seiki sw eicih Meare Cs/e Cnr © 15 

Sump-to-transmission bolts: 
OSehs Ble There LLCO GNCINIOS crn teeels ee ay cbt Nixa e Aibaniete, Migs Mads e/orw /e Cavers 45 

Sump baffle plate bolts: 
TECHIE OUGINOS Mee we Stent nce Anse te ky SEs ee Alaina ieaty ax a ahs 

Thermostat cover bolts: 
Te MUG SUG MGs srobtamasih aie Suc ersten Sinis.0 sic Aine sin S Roe K 6 A 8iw's 18 

Timing belt idler pulley bolt: 
aL SEALY atu Pe GUIGINIGS: Srexucltinc acd la racann ar elon yh) Ge Manag Siw, Kis. coca) 50 

DSS MS SDGINGS Zesince arene <M aie, is dpa AL Shs LA EEN LS, eu TNR 20 

Timing belt outer cover bolts: 

1.4 and 1.6 litre engines: 
SRN TeLN LAGS anttiin deceraT enw ats tares vse ses 8,6. 0) witik Gee mie M MSIL MET cinse sas 10 
ae p Wa) MEN. 2): ea ee eae Daa ae Ciara ate WGC a ee 20 

Use Te On GHOGia nts Sait Wax As sx 430 03 015 4,05 bv EN COTES RNIN Ee 10 

Timing belt rear cover bolts: 
1.4 and 1.6 litre engines: 

SPECI GLE ie MMe DRT RUAN vise) vise, a tian se Sirk a NR 10 
PRIGR ARE (GOOIE DUNN DONS) ...ax.0/< 4 ven seme aoe NINE se eee 20 

* Note: Use new bolts 



Torque wrench settings (continued) 
Timing belt tensioner: 

1.4 and 1.6 litre engines: 

Main timing belt tensioner bolt 

Secondary timing belt tensioner bolt 
1.8 litre engines: 

Tensioner roller securing bolt .......... 
Timing belt tensioner housing bolts: 

Small bolt 
Large bolt 

DOHC petrol engine in-car repair procedures 2Be5 

Nw 

Turbocharger oil supply pipe-to-oil filter housing banjo bolt: 

SMU SCI R amd pth oh va Bin so 2iz o-seenete eee 

* Note: Use new bolts 

1 General information 

Using this Chapter 

Chapter 2 is divided into four Parts; A, B, C 
and D. Repair operations that can be carried 

out with the engine in the vehicle are 

described in Part A (SOHC petrol engines), 
Part B (DOHC petrol engines), and Part C 

(diesel engines). Part D covers the removal of 
the engine/transmission as a unit, and 
describes the engine dismantling and overhaul 

procedures. 

In Parts A, B and C, the assumption is 

made that the engine is installed in the 

vehicle, with all ancillaries connected. If the 

engine has been removed for overhaul, the 

preliminary dismantling information that 

precedes each operation may be ignored. 

Engine description 

Throughout this Chapter, engines are 

identified and referred to by their capacity 
and, where necessary, by the manufacturer's 

code letters. A listing of all engines covered, 

together with their code letters, is given in the 

Specifications. 
The engines are water-cooled, double 

overhead camshaft, in-line four-cylinder units. 

1.6 and 1.8 litre engines have cast-iron 

cylinder blocks, whereas 1.4 litre engines 

have aluminium alloy cylinder blocks. All 

engines have aluminium-alloy cylinder heads. 

All engines are mounted transversely at the 

front of the vehicle, with the transmission 
bolted to the left-hand end of the engine. 

The crankshaft is of five-bearing type, and 

thrustwashers are fitted to the centre main 

bearing to control crankshaft endfloat. 

On 1.4 litre engines, the crankshaft and 

main bearings are matched to the alloy 

cylinder block, and it is not possible to 

reassemble the crankshaft and cylinder block 
once the components have been separated. If 

the crankshaft or bearings are worn, the 

complete cylinder block/crankshaft assembly 

must be renewed. 
On 1.4 and 1.6 litre engines, the inlet 

camshaft is driven via a toothed belt from the 
crankshaft sprocket, and the exhaust 

camshaft is driven from the inlet camshaft by 
a second toothed belt. 

On 1.8 litre engines, the exhaust camshaft 

is driven via a toothed timing belt from the 

crankshaft sprocket, and the inlet camshaft is 

driven from the left-hand end of the exhaust 

camshaft via a chain. 

The engines covered in this manual, have 

variable inlet valve timing, and the valve timing 

is varied by altering the tension on the drive 

chain using an_ electronically-actuated 

mechanical tensioner. 

On 1.4 and 1.6 litre engines, the cam- 

shafts are located in a camshaft carrier, 

which is bolted to the top of the cylinder 

head. On 1.8 litre engines, the cylinder head 

carries the camshafts. 
The valves are closed by coil springs, and 

run in guides pressed into the cylinder head. 

On 1.4 and 1.6 litre engines, the camshafts 

actuate the valves via roller rockers and 

hydraulic tappets. On 1.8 litre engines, the 

camshafts actuate the valves directly via 

hydraulic tappets. 

1.4 and 1.6 litre engines have four valves 

per cylinder; two inlet valves and two exhaust 

valves, whereas 1.8 litre engines have five 

valves per cylinder; three inlet valves and two 

exhaust valves. 
On 1.4 and 1.6 litre engines, the oil pump is 

driven directly from the front of the crankshaft. 

On 1.8 litre engines, the gear-type oil pump is 

driven via a chain from a sprocket on the 

crankshaft. Oil is drawn from the sump 

through a strainer, and then forced through an 

externally-mounted, renewable 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-ends, gudgeon pins and 

cylinder bores. A coolant-fed oil cooler is 

fitted to most engines. 

On all engines, engine coolant is circulated 
by a pump, driven by the timing belt (main 
timing belt on 1.4 and 1.6 litre engines). For 

details of the cooling system, refer to Chap- 

ter 3. 

Operations with engine in car 

The following operations can be performed 

without removing the engine: 
a) Compression pressure — testing. 

Ibf ft 

15 

15 

20 

11 

15 

22 

b) Camshaft cover (1.8 litre engines) — 

removal and refitting. 

c) Camshaft carrier (1.4 and 1.6 litre 

engines) — removal and refitting. 

d) Crankshaft pulley — removal and refitting. 

e) Timing belt covers — removal and refitting. 

f) Timing belt —- removal, refitting and 

adjustment. 

g) Timing belt tensioner and sprockets — 

removal and refitting. 

h) Inlet camshaft timing belt, sprockets and 

tensioner (1.4 and 1.6 litre engines) — 

removal and refitting. 

i) Inlet camshaft timing chain, sprockets and 

adjuster mechanism (1.8 litre engines) — 

removal and refitting. 

j) Inlet camshaft adjuster mechanism — 

removal and refitting. 

k) Camshaft oil seal(s) — renewal. 

}) Camshaft(s) and hydraulic tappets — 

removal, inspection and refitting. 

m) Cylinder head — removal and refitting. 

n) Cylinder head and pistons — 

decarbonising. 

o) Sump — removal and refitting. 

p) Oil pump — removal, overhaul and refitting. 

q) Crankshaft oil seals — renewal. 

r) Engine/transmission mountings — 

inspection and renewal. 

s) Flywheel — removal, inspection and 

refitting. 

Note: /t 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 2D. 

2 Compression test - EN 
description and interpretation EN 

~ 

Note: A suitable compression tester will be 

required for this test. 

1 When engine performance is down, or if 

misfiring occurs which cannot be attributed to 

the ignition or fuel systems, a compression 

test can provide diagnostic clues as to the 

engine’s condition. If the test is performed 

regularly, it can give warning of trouble before 

any other symptoms become apparent. 
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3.4a Crankshaft pulley timing mark 

aligned with TOG mark on timing belt 

cover = 1.4 and 1.6 litre engines 

2 The engine must be fully warmed-up to 

normal operating temperature, the battery 

must be fullyecharged and the spark plugs 

must be removed, The aid of an assistant will 

be required, 

3 On 1.4 litre engines, disable the ignition 
system by disconnecting the wiring plug from 

the DIS ignition module, 

4 On 1.6 and 1.8 litre engines, disconnect the 

wiring plugs from the ignition coils, Remove 

the ignition HT coils, with reference to 

Chapter 5B. 

5 Fit a compression tester to the No 4 

oylinder spark plug hole. The type of tester 
that screws into the plug thread is preferred, 

6 Have the assistant hold the throttle wide 
open and crank the engine for several 

seconds on the starter motor, Note: On 

models fitted with an throttle position sensor 

instead of a cable, the throttle will not operate 

until the ignition is switehed on, 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, 

8 All cylinders should produce very similar 
pressures, Any difference greater than that 

specified indicates the existence of a fault, 

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 If the pressure in any cylinder is reduced to 

the specified minimum or less, carry 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. 

10 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 

3.4b Crankshaft pulley timing mark 

aligned with TOG mark on timing belt 

cover = 1,8 litre engine 

Maye 

leaking or burnt valves, or a blown head 

gasket, may be to blame, 

11 A low reading from two adjacent eylinders 

is almost certainly due to the head gasket 

having blown between them and the presence 

of coolant in the engine oll will confirm this, 

12 If one cylinder is about 20 percent lower 

than the others and the engine has a slightly 

rough idle, a worn camshaft lobe Gould be the 

cause, 
13 If the compression reading is Unusually 

high, the combustion chambers are probably 

coated with carbon deposits, If this is the 
ease, the eylinder head should be removed 
and decarbonised, 

14 On completion of the test, refit the spark 
plugs, On 1.4 litte engines, reconnect the DIS 

ignition module wiring, On 1.6 and 1,8 litre 

engines, refit the lanition coils, then reconnect 

the coll wiring plugs with reference to Chap 

ter 5B, 

3 arene assembly WS 
and valve timin S marks = N 
general information and usage 

General information 

1 TDC is the highest point in the cylinder that 

each piston reaches as it travels upeand 

down when the crankshaft turns, Each piston 

reaches TDC at the end of the compression 

stroke and again at the end of the exhaust 

3.5 Crankshaft sprocket tooth with 
chamfered edge aligns with cast arrow on 

oil pump = 1.4 litre engine 

3.4e Timing mark seribed on inner flange 
of pulley aligned with TOC mark on timing 

belt cover « 1.4 litre engine 

atroke, but TOO generally refera to piston 
position on the Gompression stroke, No 1 
piston is at the timing belt end of the engine, 

2 Positioning No 1 piston at TOC ta an 
essential part of many procedures, such as 
timing belt removal and camshaft removal, 

8 The design of the engines covered in this 
Chapter is sueh that piston-to-valve contact 
may ocour if the Gamahatt or crankshaft is 
turned with the timing belt removed, For this 
reason, It ia important to ensure that the 
camshatt and erankshatt do not move in 

relation to each other once the timing belt has 
been removed from the engine, 

4 The crankshaft pulley has a marking whieh, 
when aligned with @ corresponding reference 

marking on the timing belt Gover, indicates 
that No 1 piston (and hence also No 4 piston) 

is at TOG, Note that on some models, the 
crankshaft pulley timing mark is located on 

the outer flange of the pulley, In order to make 

allanment of the timing marks easier, it is 

advisable to remove the pulley (fee Section 5) 
and, using 4 gsé@t-square, scribe a 
corresponding mark on the inner flange of the 
pulley (see illustrations), 

5 Note also that on 1,4 and 1.6 litre engines, 
there is also a timing mark whieh Gan be used 

with the crankshaft sprocket « this is useful if 

the crankshaft pulley and timing belt have 

been removed, When No 1 piston is at TOG, 
the crankshaft sprocket tooth with the 
chamfered inner edge aligns with @ cast arrow 

on the oil pump (see illustration), 

6 On 1.4 and 1.6 litre engines, the camshaft 
sprockets are equipped with TOC positioning 

holes. When the positioning holes are aligned 
with the corresponding holes in the camshaft 
carrier, No 1 piston is at TOG on the 

compression stroke (see illustration), 

7 On 1.8 litre engines, the exhaust camshaft 
sprocket is equipped with a timing mark, 

When this mark is aligned with a mark on the 
camshaft cover, No 1 piston is at TOC on the 

compression stroke (see illustration), 
8 Additionally, on some models, the 
flywheel/driveplate has a TOC marking, which 

ean be observed by unscrewing a protective 
plastic cover from the transmission bell- 

housing, The mark takes the form of a noteh 
in the edge of the flywheel on manual trans= 
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mission models, or an O marking» on 

automatic transmission models. Note that it is 
not possible to use these marks on all models 

due to the limited access available to view the 

marks (see illustrations). 

Setting No 1 cylinder to TDC 

1.4 and 1.6 litre engines 

Note: Suitable locking pins will be required to 
lock the camshaft sprockets in position during 

this procedure. On some engines, it may be 
necessary to use a small engineer's mirror to 

view the timing marks from under the wheel 

arch, 

9 Before starting work, make sure that the 

ignition is switched off (ideally, the battery 
negative lead should be disconnected ~ see 

Disconnecting the battery). 
10 Remove the engine top cover, and 

remove the air cleaner assembly as described 
in Chapter 4A. 

11 If desired, to make the engine easier to 
turn, remove all of the spark plugs as 

described in Chapter 1A. 

12 Apply the handbrake, then jack up the 

front of the vehicle and support on axle 
stands (see Jacking and vehicle support). 

Remove the right-hand front roadwheel, then 

remove the securing screws and/or clips, and 

remove the appropriate engine undershields 

to enable access to the crankshaft pulley. 
13 Remove the upper timing belt cover as 

described in Section 6. 
14 Turn the engine clockwise, using a 
spanner on the crankshaft pulley bolt, until the 

TDC mark on the crankshaft pulley or 

flywheel/driveplate is aligned with the 
corresponding mark on the timing belt cover 

or transmission casing, and the locking pin 

holes in the camshaft sprockets are aligned 
with the corresponding holes in the camshaft 

carrier. 
15 If necessary, to give sufficient clearance 

for the camshaft locking tool to be engaged 
with the camshaft sprockets, unbolt the air 

cleaner support bracket from the engine 
mounting, Similarly, if necessary, unbolt the 

power steering fluid reservoir and move it to 

one side, leaving the fluid hoses connected. 
16 A suitable tool will now be required to lock 

the camshaft sprockets in the TDC position. A 

special VW tool is available for this purpose, 
but a suitable tool can be improvised using 
two M8 bolts and nuts, and a short length of 
stee| bar. With the camshaft sprocket 

positioned as described in paragraph 14, 

measure the distance between the locking pin 
hole centres, and drill two corresponding 8 
mm clearance holes in the length of steel bar. 

Slide the M8 bolts through the holes in the 
bar, and secure them using the nuts. 
17 Slide the tool into position in the holes in 
the camshaft sprockets, ensuring that the 
pins (or bolts) engage with the holes in the 

camshaft carrier (see illustration). The engine 

is now locked in position, with No 1 piston at 

TDC on the firing stroke. 

H31945 

3.6 Camshaft sprocket positioning holes (arrowed) aligned with holes in camshaft carrier 

(No 1 piston at TDC) - 1.4 and 1.6 litre engines 

H 32043 

3.7 Camshaft sprocket timing mark 3.8a Flywheel TDC mark (arrowed) aligned 

(arrowed) aligned with mark on camshaft with pointer on transmission casing - 

cover (No 1 piston at TDC) — 1.8 litre engine 1.8 litre engine with manual transmission 

3.8b Driveplate TDC mark (arrowed) 3.17 Improvised tool used to lock camshaft 

aligned with window in transmission sprockets in position at TDC (viewed with 

casing - 1.8 litre engine with automatic engine removed, and timing belt removed 

transmission from engine) - 1.4 litre engine 
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3.20 Exhaust camshaft sprocket timing 

mark aligned with timing mark on 

camshaft cover - 1.8 litre engine 

1.8 litre engines 

Note: On some engines, it may be necessary 

to use a small engineer’s mirror to view the 

timing marks from under the wheel arch. 

18 Proceed as described in paragraphs 9 

to 12, but note that there is no need to 

remove the air cleaner. 

19 Remove the upper timing belt cover as 

described in Section 6. 

20 Turn the engine clockwise, using a 

spanner on the crankshaft sprocket bolt, until 

the TDC mark on the crankshaft pulley or 

flywheel/driveplate is aligned with the 

corresponding mark on the timing belt cover 
or transmission casing, and the mark on the 

exhaust camshaft sprocket is aligned with the 

corresponding mark on the camshaft cover 

(see illustration). 

4.2 Release the clips securing the upper 

timing belt cover to the camshaft cover — 

1.8 litre engine 

ZH 2 

4.5a Disconnect the breather hose from 

the left-hand end of the camshaft cover... 

4.1a Unbolt the coil earth wiring lead... 

4 Camshaft cover 
(1.8 litre engines) - 
removal and refitting WHEY 

Note: Suitable sealant (VW D 454 300 A2 or 

equivalent) will be required on refitting. 

Removal 

1 Remove the ignition HT coils as described 

in Chapter 5B. Unbolt the coil wiring earth 

lead from the top of the camshaft cover, then 

release the coil wiring from the clips on the 

camshaft cover, and move the wiring clear of 

the camshaft cover (see illustrations). 

2 Release the clips securing the upper timing 

belt cover to the camshaft cover (see 

illustration). 

4.3 Where fitted, unscrew the bolt 

(arrowed) - 1.8 litre engine 

4.5b ... noting that it may be necessary to 

unscrew the breather housing bolt - 

1.8 litre engine 

4.1b ...then release the coil wiring from 

the clips on the camshaft cover - 

1.8 litre engine 

3 Where applicable, unscrew the bolt securing 

the metal pipe to the rear left-hand corner of 

the camshaft cover (see illustration). 

4 Release the three clips, and remove the 

plastic cover from the front of the engine, 

above the inlet manifold (see illustration). 

5 Slacken the hose clip and disconnect the 

breather hose from the left-hand end of the 

camshaft cover. Note that it may be 

necessary to unscrew the securing bolt and 

move the breather housing away from the end 

of the cylinder head to enable the hose to be 

disconnected (see illustrations). 

6 Make a final check to ensure that all relevant 

pipes, hoses and wires have been disconnected 

and moved clear of the working area. 

7 Unscrew the securing nuts, and carefully lift 

the camshaft cover from the cylinder head. 

is "aCe oe 

4.4 Remove the plastic cover from the 

front of the engine - 1.8 litre engine 
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Note the locations of any brackets or spacers 

under the securing nuts. Recover the gaskets, 

noting that a separate gasket is used to seal 

the spark plug holes in the centre of the cover 

(see illustrations). 

8 If desired, lift the oil deflectors from the inlet 
camshaft, noting their locations (see 

illustration). 

Refitting 

9 Inspect the camshaft cover gaskets, and 

renew if worn or damaged. 

10 Thoroughly clean the mating surfaces of 

the camshaft cover and the cylinder head, 

then lay the oil deflector in position over the 

camshaft bearing caps. 

11 Working at the timing belt end of the 

cylinder head, apply VW sealant (D 454 300 A2 

or equivalent) to the two points where the 

combined camshaft bearing cap contacts the 

edge of the cylinder head (see illustration). 

12 Similarly, working at the transmission end 

of the cylinder head, apply sealant to the two 

points where the camshaft drive chain 

tensioner/camshaft adjustment mechanism 

contacts the edge of the cylinder head (see 

illustration). 

13 Carefully fit the camshaft cover gaskets to 

the cylinder head, then carefully slide the 

camshaft cover over the studs on the cylinder 

head. Where applicable, lay the spacer(s) 

and/or bracket(s) in position, then refit the 

securing nuts, and tighten them progressively 

to the specified torque. 

14 Refit the ignition coils with reference to 

Chapter 5B. 

15 Further refitting is a reversal of removal. 

5 Crankshaft pulley - 
removal and refitting 

HEY 

1.4 and 1.6 litre engines 

Note: A new crankshaft pulley bolt will be 

required on refitting. 

Removal 

1 Disconnect the battery negative lead. Note: 

Before disconnecting the battery, refer to 

‘Disconnecting the battery’ at the rear of this 

manual. 

2 For improved access, jack up the front of 

the vehicle, and support securely on axle 

stands (see Jacking and vehicle support). 

Remove the right-hand front roadwheel. 
3 Remove the securing screws and/or release 

the clips, and withdraw the relevant engine 

undershield(s) to enable access to the 

crankshaft pulley. 
4 If necessary (for any later work to be carried 

out), turn the crankshaft using a socket or 

spanner on the crankshaft pulley bolt, until the 

relevant timing marks align (see Section 3). 

5 Remove the auxiliary drivebelt, as 
described in Chapter 1A. 

6 To prevent the crankshaft from turning as 

4.7b ...and lift the camshaft cover from 

the cylinder head - 1.8 litre engine 

rs 

4.8 Lift the oil deflectors from the inlet 

camshaft - 1.8 litre engine 

H31946 

4.11 Apply sealant to the points shown 

(arrowed) where the combined bearing cap 

contacts the cylinder head —- 

1.8 litre engines 

the pulley bolt is slackened, a suitable tool 

can be used. Engage the tool with two of the 

slots in the pulley (see illustration). 
7 Counterhold the pulley, and slacken the 

pulley bolt (take care — the bolt is very tight) 

using a socket and a suitable extension. 

8 Unscrew the bolt, and remove the pulley 

(see illustration). 

9 Refit the crankshaft pulley securing bolt, 

5.6 Counterhold the crankshaft pulley 

using a tool similar to that shown —- 

1.4 litre engine 

4.12 Apply sealant to the points shown 

(arrowed) where the camshaft drive chain 

tensioner/camshaft adjustment 

mechanism contacts the cylinder head —- 

1.8 litre engines 

with a spacer washer positioned under its 

head, to retain the crankshaft sprocket. 

Refitting 

10 Unscrew the crankshaft pulley/sprocket 

bolt used to retain the sprocket, and remove 

the spacer washer, then refit the pulley to the 

sprocket. Ensure that the locating pin on the 

sprocket engages with the corresponding 

hole in the pulley. 

5.8 Removing the crankshaft pulley - 

1.4 litre engine 
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if se 4 he 

5.15a Slacken the hose clips securing the 

hoses to the turbocharger-to-intercooler 

air pipe... 

5.15d Removing the right-hand engine 

undershield — 1.8 litre engine model 

11 Ojl the threads of the new crankshaft 

pulley bolt. Prevent the crankshaft from 
turning as during removal, then fit the new 

pulley securing bolt, and tighten it to the 

specified torque, in the two stages given in 

the Specifications. 

12 Refit and tension the auxiliary drivebelt as 

described in Chapter 1A. 

13 Refit the engine undershield(s). 

14 Refit the roadwheel, lower the vehicle to 

the ground, and reconnect the battery 

negative lead. 

1.8 litre engines 

Removal 

15 Proceed as described in paragraphs 1 to 3, 

noting that it will be necessary to remove the 

turbocharger-to-intercooler air pipe before the 

right-hand undershield can be removed. To 
remove the air pipe, slacken the hose clips and 

6.2 Removing the upper outer timing belt 

cover — 1.4 litre engine 

5.15b ... then unscrew the securing 

bolt... 

ON (Nisa les 

5.19 Removing the crankshaft pulley — 

1.8 litre engine 

disconnect the hoses from each end of the 

pipe, then unscrew the bolt securing the pipe 

to the body (see illustrations). 

16 If necessary (for any later work to be 
carried out), turn the crankshaft using a 

socket or spanner on the crankshaft sprocket 

bolt until the relevant timing marks align (see 

Section 3). 

17 Slacken the bolts securing the crankshaft 

pulley, using an Allen key or a hexagon bit. If 

necessary, the pulley can be prevented from 

turning by counterholding with a spanner or 

socket on the centre crankshaft sprocket bolt. 

18 Remove the auxiliary drivebelt, as 

described in Chapter 1A. 

19 Unscrew the bolts securing the pulley to 

the sprocket, and remove the pulley (see 

illustration). 

Refitting 

20 Refit the pulley to the sprocket, and refit 

6.5a Release the two securing clips 

(arrowed)... 

5.15¢ ... and remove the pipe — 

1.8 litre engine model 

the pulley securing bolts. Note that the bolts 

holes are offset, so the pulley can only be 

fitted in one position. 

21 Refit and tension the auxiliary drivebelt as 

described in Chapter 1A. 
22 Prevent the crankshaft from turning as 

during removal, then tighten the pulley 

securing bolts to the specified torque. 

23 Proceed as described in paragraphs 13 

and 14, but additionally, refit the turbo- 

charger-to-intercooler air pipe. 

6 Timing belt.covers - 
removal and refitting 

WHEY 

1.4 and 1.6 litre engine 

Upper outer cover 

1 Remove the air cleaner assembly as 

described in Chapter 4A. 

2 Release the two securing clips, and lift the 

cover from the engine (see illustration). 

3 Refitting is a reversal of removal. 

Lower outer cover 

4 Remove the crankshaft pulley, as described 

in Section 5. 
5 Release the two cover securing clips, 

located at the rear of the engine, then 

unscrew the two lower securing bolts, and the 

single bolt securing the cover to the engine 

mounting bracket. Withdraw the cover down- 

wards from the engine (see illustrations). 

6 Refitting is a reversal of removal, but refit 

6.5b ... then unscrew the two lower 

securing bolts (arrowed)... 
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6.5c ...and the single bolt securing the 
cover to the engine mounting bracket... 

6.9 Unscrew the rear timing belt cover 
securing bolt located next to the right- 

hand engine lifting eye — 1.4 litre engine 

the crankshaft pulley with reference to Sec- 

tion 5. 

Rear timing belt cover 

Note: As the rear timing belt cover securing 

bolts also secure the coolant pump, it is 

advisable to drain the cooling system (see 
Chapter 1A) before starting this procedure, and 

to renew the coolant pump seal/gasket (see 
Chapter 3) before refitting the cover. Refill the 

cooling system with reference to Chapter 1A. 

7 Remove the timing belt as described in 

Section 7. 
8 Unbolt the timing belt idler pulley/bracket 

assembly (see illustration). 

9 Unscrew the rear timing belt cover securing 

Ae 

1.8 litre engine 

6.13b ...and remove the upper timing belt cover - 

... and withdraw the lower timing 

belt cover — 1.4 litre engine 

6.10 Removing the rear timing belt cover 

(viewed with engine removed) - 

1.4 litre engine 

bolt located next to the right-hand engine 

lifting eye (see illustration). 

10 Unscrew the two securing bolts, and 

remove the rear timing belt cover. Note that 

the bolts also secure the coolant pump (see 

illustration). 

11 Refitting is a reversal of removal, but 
tighten the timing belt idler pulley/bracket bolt 

to the specified torque, and refit the timing 

belt as described in Section 7. 

1.8 litre engine 

Upper cover 

12 Release the securing clips, and remove 

the engine top cover. 

rae
 

6.17 Centre timing belt cover securing bolts (arrowed) viewed 

> 

6.8 Removing the idler pulley/bracket 

assembly (viewed with engine removed) - 

1.4 litre engine 

— al 
> 

6.13a Release the securing clips... 

—) 

13 Release the two securing clips, and 

manipulate the timing belt cover from the 

engine (see illustrations). 

14 Refitting is a reversal of removal. Make sure 

that the securing clips are securely engaged. 

Centre cover 

15 Remove the upper timing belt cover as 

described previously in this Section. 
16 Remove the auxiliary drivebelt as 

described in Chapter 1A. 

17 Unscrew the three securing bolts, and 

withdraw the centre cover downwards from 

the engine (see illustration). Note that the 

lower two securing bolts also secure the lower 

timing belt cover. 

>» x 

with right-hand engine mounting removed - 1.8 litre engine 
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18 Refitting is a reversal of removal. 

Lower cover 

19 Remove the crankshaft 

described in Section 5. 
20 If the centre timing belt cover has not 

been removed, unscrew the two bolts that 

secure both the centre and lower timing belt 

covers to the engine. 

21 Unscrew the two lower timing belt cover 

lower securing boits, and withdraw the cover 

downwards from the engine (see illustrations). 

22 Refitting is a reversal of removal, but refit 

the crankshaft pulley with reference to 

Section 5. 

pulley as 

7 Timing belt(s) - 
removal and refitting 

HH 

1.4 and 1.6 litre engines 

Main timing belt removal 

1 1.4 and 1.6 litre engines have two timing 

belts; the main timing belt drives the inlet 
camshaft from the crankshaft, and the 

secondary timing belt drives the exhaust 

camshaft from the inlet camshaft. 
2 Disconnect the battery negative lead, then 

unscrew the securing bolts and remove the 

engine top cover. Note: Before disconnecting 

the battery, refer to ‘Disconnecting the 

battery’ at the rear of this manual. 

3 Remove the air cleaner assembly as 

described in Chapter 4A. 

7.9a Unclip the charcoal canister hose 

from the power steering fluid reservoir... 

7.10a Unscrew the securing screws... 

6.21a Unscrew the lower securing bolts 

(arrowed)... 

4 Release the two securing clips and remove 

the upper outer timing belt cover. 
5 Turn the crankshaft to position No 1 piston 

at TDC on the firing stroke, and lock the 

camshaft sprockets in position, as described 

in Section 3. 
6 Remove the crankshaft pulley as described 

in Section 5. Refit the crankshaft pulley 

securing bolt, with a spacer washer 

positioned under its head, to retain the 

crankshaft sprocket. 
7 Remove the lower outer timing belt cover, 

as described in Section 6. 
8 Where applicable, on models with air 

conditioning, unscrew the securing bolt, and 

remove the auxiliary drivebelt idler pulley. 

9 Unscrew the securing screw, and move the 

power steering fluid reservoir clear of the 

working area, leaving the fluid hoses 
connected. Note that it will be necessary to 

7.9b ... then unscrew the securing 

screw... 

sie ~ ts uv? 

7.10b ...and move the coolant expansion 

tank clear of the working area - 

1.4 litre engine 

6.21b ... and withdraw the lower timing 

belt cover - 1.8 litre engine 

unclip the charcoal canister hose from the 

reservoir (see illustrations). 

10 Similarly, unscrew the two securing 

screws, and move the coolant expansion tank 

clear of the working area (see illustrations). 

141 Attach a hoist and lifting tackle to the 

right-hand (timing belt end) engine lifting 

bracket, and raise the hoist to just take the 

weight of the engine. 
12 Remove the complete right-hand engine 

mounting assembly, as described in Sec- 

tion 21 (see illustrations). 

13 Unscrew the four securing bolts, and 
remove the right-hand engine mounting 

bracket from the engine (see illustration). 

14 If either of the timing belts are to be 

refitted, mark their running directions to 

ensure correct refitting. 

15 Engage a suitable Allen key with the hole 

in the main timing belt tensioner plate, then 

7.9c ...and move the reservoir clear of 

the working area - 1.4 litre engine 

7.12a Remove the small bracket... 
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7.12b ...and the complete right-hand 

engine mounting assembly - 1.4 litre engine 

7.16 Removing the main timing belt - 

1.4 litre engine 

slacken the tensioner bolt, lever the tensioner 
anti-clockwise using the Allen key (to release 

the tension on the belt), and retighten the 
tensioner bolt (see illustration). 

16 Temporarily remove the camshaft 

sprocket locking tool, then slide the main 

timing belt from the sprockets, noting its 

routing (see illustration). Refit the camshaft 

sprocket locking tool once the timing belt has 

been removed. 
17 Turn the crankshaft a quarter-turn (90°) 

anti-clockwise to position Nos 1 and 4 pistons 

slightly down their bores from the TDC 
position. This will eliminate any risk of piston- 

to-valve contact if a camshaft is turned whilst 
the timing belt is removed. 

Inlet camshaft timing belt removal 

18 Once the main timing belt has been 

719D>. 
and remove the tensioner - 1.4 litre engine 
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7.13 Removing the right-hand engine 

mounting bracket - 1.4 litre engine 

7.19a Slacken the secondary timing belt 

tensioner bolt, and lever the tensioner 

clockwise using an Allen key... 

removed, to remove the secondary timing 

belt, proceed as follows. 

19 Engage a suitable Allen key with the hole 

in the secondary timing belt tensioner plate, 

then slacken the tensioner bolt, and lever the 

tensioner clockwise using the Allen key (to 

release the tension on the belt). Unscrew the 

securing bolt, and remove the secondary 

timing belt tensioner (see illustrations). 

20 Temporarily remove the camshaft 

sprocket locking tool, and slide the secondary 

timing belt from the sprockets (see 

illustration). Refit the sprocket locking tool 

once the belt has been removed. 

Inlet camshaft timing belt refitting 

21 Check that the camshaft sprockets are 

still locked in position by the locking pins, 

then turn the crankshaft a quarter-turn (90°) 

1.4 litre engine 

7.15 Slacken the tensioner bolt and lever 

the tensioner anti-clockwise using an Allen 

key, then retighten the tensioner bolt - 

1.4 litre engine 

clockwise to reposition Nos 1 and 4 pistons at 

TDC. Ensure that the crankshaft sprocket 

tooth with the chamfered inner edge is aligned 

with the corresponding mark on the oil pump 

housing (see illustration). 

22 Temporarily remove the camshaft 

sprocket locking tool, and fit the secondary 

timing belt around the camshaft sprockets. 

Make sure that the belt is as tight as possible 

on its top run between the sprockets (but note 

that there will be some slack in the belt). If the 

original belt is being refitted, observe the 

running direction markings. Refit the camshaft 

sprocket locking tool once the belt has been 

fitted to the sprockets. 

23 Check that the secondary timing belt 

tensioner pointer is positioned on the far right 

of the tensioner backplate. 

24 Press the secondary timing belt up using 

the tensioner, and fit the tensioner securing 

bolt (if necessary turn the tensioner with an 

Allen key until the bolt hole in the tensioner 

aligns with the bolt hole in the cylinder head). 

Make sure that the lug on the tensioner 

backplate engages with the core plug hole in 

the cylinder head (see illustration). 

25 Use the Allen key to turn the tensioner 

anti-clockwise until the tensioner pointer 

aligns with the lug on the tensioner backplate, 

with the lug positioned against the left-hand 

stop in the core plug hole (see illustration). 

Tighten the tensioner bolt to the specified 

torque. 

7.21 Crankshaft sprocket tooth with 

chamfered edge aligned with cast arrow 

on oil pump - 1.4 litre engine 
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Main timing belt refitting 

26 Where applicable, reposition the crank- 

shatt at TDC (see paragraph 21) and ensure 

that the secondary drivebelt has been refitted 

and tensioned, Temporarily remove the cam- 

shatt sprocket locking tool, and fit the main 

timing belt around the sprockets, Work in an 

anti-clockwise direction, starting at the 

coolant pump, followed by the tensioner 

roller, crankshaft sprocket, idler roller, inlet 
camshaft sprocket and the second idler roller, 

If the original belt is being refitted, observe the 

running direction markings. Once the belt has 

been refitted, refit the camshaft sprocket 

locking tool, 

27 Ensure that the tensioner bolt is slack, 

then engage an Allen key with the hole in the 

tensioner plate, and turn the plate clockwise 
until the tension indicator pointer is aligned 

with the centre of the cut-out in the backplate. 

Tighten the tensioner securing bolt to the 

specitied torque. 

28 Remove the camshaft sprocket locking 
tool. 

29 Using a spanner or socket on the 

crankshaft pulley bolt, turn the engine through 

two complete turns in the normal direction of 

rotation, until the crankshaft sprocket tooth 
with the chamfered inner edge is aligned with 

7.44 Removing the front engine 

undershield - 1.8 litre engine 

7.24 The secondary timing belt tensioner pointer should be 

positioned on the far right of the tensioner backplate, and the lug 

on the backplate should be engaged with the core plug hole - 

1.4 and 1.6 litre engines 

the corresponding mark on the oil pump 

housing (see illustration 7.21). Check that 

the locking tool can again be fitted to lock the 

camshaft sprockets in position — if not, one or 

both of the timing belts may have been 
incorrectly fitted. 

30 With the crankshaft timing marks aligned, 

and the camshaft sprockets locked in 

position, check the tension of the timing belts. 

The secondary and main tension indicators 

should be positioned as described in 

paragraphs 25 and 27 respectively — if not, 

repeat the appropriate tensioning procedure, 

then recheck the tension. 

31 When the belt tension is correct, refit the 

right-hand engine mounting bracket, and 

tighten the securing bolts to the specified 
torque, 

32 Refit the complete right-hand engine 
mounting assembly, as described in Section 21. 

33 Disconnect the hoist and lifting tackle 
from the engine lifting bracket. 

34 Refit the power steering reservoir, and clip 

the charcoal canister hose into position. 
35 Refit the coolant reservoir. 

36 Where applicable, refit the auxiliary 
drivebelt idler pulley. 

37 Refit the lower outer timing belt cover, 

with reference to Section 6 if necessary. 

7.48 Removing the auxiliary drivebelt 

tensioner — 1.8 litre engine 

7.25 Turn the tensioner anti-clockwise until the tensioner pointer 

aligns with the lug on the tensioner backplate, with the lug 

positioned against the left-hand stop in the core plug hole — 

1.4 and 1.6 litre engines 

38 Refit the crankshaft pulley as described in 

Section 5. 

39 Refit the upper outer timing belt cover. 

40 Refit the air cleaner assembly, then refit 

the engine top cover, and reconnect the 

battery negative lead. 

1.8 litre engine 

Note: A /ength (approximately 55 mm) of M5 

threaded rod will be required to depress the 

timing belt tensioner piston during this 
procedure. 

Removal 

41 On 1.8 litre engines, the exhaust camshaft 

is driven via a toothed belt from the crankshaft 

sprocket, and the inlet camshaft is driven from 

the left-hand end of the exhaust camshaft via 

a chain. Refer to Section 9 for details of inlet 

camshaft timing chain removal, inspection 

and refitting. 

42 Disconnect the battery negative lead. 

Note: Before disconnecting the battery, refer 

to ‘Disconnecting the battery’ at the rear of 
this manual. 

43 For improved access, raise the front right- 

hand side of the vehicle, and support securely 

on axle stands (see Jacking and vehicle 

support). Remove the roadwheel. 

44 Remove the securing screws and withdraw 

the front engine undershield (see illustration). 

45 Working under the right-hand wheel arch, 

slacken the hose clips, and disconnect the 

hoses from the turbocharger-to-intercooler 

pipe. Unscrew the bolts securing the 

turbocharger-to-intercooler pipe to the body, 

then remove the pipe (see illustrations 5.15a 
to 5.15c). 

46 Release the securing clips, and remove 
the right-hand engine undershield. 

47 Remove the auxiliary drivebelt as 

described in Chapter 1A. 

48 Unscrew the three securing bolts, and 

remove the auxiliary drivebelt tensioner (see 

illustration). Note that the top two securing 
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7.50 Move the charcoal canister hose to 

one side, clear of the working area - 

1.8 litre engine 

bolts also secure a wiring/pipe support 

bracket. 
49 Turn the crankshaft to position No 1 

piston at TDC on the firing stroke, as 
described in Section 3. 

50 Proceed as described in paragraphs 9 to 12 

of this Section, but instead of unclipping the 

charcoal canister hose from the power steering 

fluid reservoir, disconnect the hose from the 

charcoal canister and the throttle body, and 

move the hose to one side, clear of the working 

area (see illustration). 

51 Unscrew the three securing bolts, and 

remove the right-hand engine mounting 

bracket from the engine. One bolt is 
accessible from above the engine, and two 

from below. It may be necessary to raise or 

lower the engine slightly, using the hoist, to 

enable the bracket to be manipulated out of 

position from below the vehicle (see 

illustrations). 

52 Remove the crankshaft 

described in Section 5. 

53 Remove the centre and lower timing belt 

covers, with reference to Section 6 if 

necessary. 
54 If the original timing belt is to be refitted, 

mark the running direction to ensure correct 

refitting. 
55 Screw a length (approximately 55 mm) of 

M5 threaded rod into the threaded hole in the 
timing belt tensioner. A rod can be made by 

cutting the head from an M5 bolt of suitable 

length. Fit a large washer and a nut to the rod 

(see illustration). 

56 The next stage in the procedure is to lock 

the tensioner piston in position, using a piece 

of wire, or a twist drill. If necessary, turn the 

tensioner piston using pointed pliers or a 

length of wire, until the hole in the piston 

aligns with the hole in the housing. 

57 Turn the nut on the threaded rod to 
depress the tensioner piston, until the piston 

can be locked in position using a suitable 

metal pin, or a twist drill inserted through the 

hole in the housing (see illustrations). 

58 Slide the timing belt from the sprockets, 
and remove it from the engine (see 

illustration). 

59 If desired, as a safety precaution, turn the 

crankshaft a quarter-turn (90°) anti-clockwise 

pulley as 
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7.51a Remove the upper... 

...and remove the right-hand 

engine mounting bracket from below the 

vehicle — 1.8 litre engine 

7.51¢ 

7.57a Turn the nut on the threaded rod 

until the piston can be locked in position 

using a metal pin or a twist drill (arrowed) 

inserted through the hole in the housing - 

1.8 litre engine 

to position Nos 1 and 4 pistons slightly down 
their bores from the TDC position. This will 

eliminate any risk of piston-to-valve contact if 

a camshaft is turned whilst the timing belt is 

removed, 

Refitting 

60 Check that the timing marks on the 

camshaft sprocket and camshaft cover are 

still aligned, as described in Section 3. 

61 If the crankshaft has been turned anti- 

clockwise to avoid piston-to-valve contact, 

turn the crankshaft clockwise back to the TDC 

position. If desired, the lower timing belt cover 

and the crankshaft pulley can be temporarily 

refitted to check that the timing mark on the 

pulley aligns with the mark on the cover — 

once the timing marks are aligned, remove the 

7.55 Screw an M5 threaded rod into the 

timing belt tensioner, then fit a washer and 

a nut to the rod (arrowed) — 1.8 litre engine 

es Pads “l ‘* 

7.57b View showing twist drill inserted 

through hole in tensioner piston and 

housing, with tensioner removed for clarity 

- 1.8 litre engine 

crankshaft pulley and the lower timing belt 

cover, 

7.58 Removing the timing belt — 

1.8 litre engine 
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8.3 Turn the tensioner anti-clockwise to 

the position shown before fitting. Note that 

the cut-out engages with the bolt (A) on 

the cylinder block when fitting - 1.4 and 

1.6 litre engines 

62 Engage the timing belt with the crankshaft 

sprocket, observing the running direction 

markings if the original belt is being refitted. 

63 Ensure that the timing belt is securely 

engaged with the crankshaft sprocket, then fit 

the belt around the coolant pump, tensioner 

roller and camshaft sprocket. 

64 Pull out the metal pin used to lock the 

tensioner piston in position, and unscrew the 

nut from the threaded rod in the timing belt 

tensioner. This will allow the tensioner to 
automatically tension the belt. 

65 Turn the crankshaft clockwise through 

two complete revolutions, and check that the 

crankshaft and camshaft timing markings are 

still aligned as described in Section 3. If the 

marks do not align, the timing belt has been 

incorrectly fitted (again, temporarily refit the 

lower timing belt cover and the crankshaft 

pulley to view the marks). 

66 Fit the lower timing belt cover, and tighten 

the securing bolts. 

67 Refit the centre timing belt cover, and 
tighten the securing bolts. 

68 Refit the crankshaft pulley, and tighten the 
securing bolts to the specified torque. 

69 Refit the right-hand engine mounting 

bracket, noting that the two lower securing 

bolts must be in position in the bracket as it is 

fitted, then tighten the bolts to the specified 

torque. If necessary, raise or lower the engine 

slightly, using the hoist, to enable the bracket 
to be manipulated into position. 
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8.8a Removing the smaller... 

70 Refit the right-hand engine mounting 

assembly, as described in Section 21. 

71 Disconnect the hoist and lifting tackle 

from the engine. 

72 Refit the upper timing belt cover. 

73 Reconnect the charcoal canister and 

throttle body hoses, ensuring that they are 

connected to their correct locations, and 

correctly routed. 

74 Refit the power steering fluid reservoir and 

the coolant expansion tank, ensuring that the 

fixings are secure. 

75 Refit the auxiliary drivebelt tensioner, then 

refit the auxiliary drivebelt, with reference to 

Chapter 1A. 

76 Refit the engine undershields and, where 

applicable, refit the turbocharger-to- 
intercooler air pipe. 

77 Refit the roadwheel, and lower the vehicle 

to the ground. 

8 Timing belt tensioner 
and sprockets - 
removal and refitting WHE 

1.4 and 1.6 litre engines 

Main timing belt tensioner 

1 Remove the main timing belt as described 
in Section 7. 

2 Unscrew the main timing belt tensioner bolt, 

and remove the tensioner from the engine. 

3 Engage an Allen key with the hole in the 
tensioner plate, and turn the tensioner anti- 

clockwise to the position shown (see 
illustration). 

4 Refit the tensioner to the engine, ensuring 

that the cut-out in the tensioner backplate 

engages with the bolt on the cylinder block 

(see illustration 8.3). Refit the tensioner 

securing bolt, and tighten by hand. 

5 Refit and tension the main timing belt as 

described in Section 7. 

Inlet camshaft timing belt tensioner 

6 Removal and refitting of the tensioner is 

described as part of the timing belt removal 

procedure in Section 7. 

Main timing belt idler pulleys 

7 Remove the timing belt as described in 
Section 7. 

8.8b ...and larger timing belt idler pulleys 

— 1.4 litre engine 

8 Unscrew the securing bolt and remove the 

relevant idler pulley. Note that the smaller 

pulley (the idler pulley nearest the inlet 

manifold side of the engine) can be removed 

complete with its mounting bracket (unbolt 

the mounting bracket bolt, leaving the pulley 

attached to the bracket) (see illustrations). 

9 Refit the relevant idler pulley and tighten the 

securing bolt to the specified torque. Note 

that if the smaller idler pulley has been 

removed complete with its bracket, ensure 

that the bracket locates over the rear timing 

belt cover bolt on refitting. 

10 Refit and tension the main timing belt as 

described in Section 7. 

Crankshaft sprocket 

11 Remove the main timing belt as described 
in Section 7. 

12 Unscrew the crankshaft pulley bolt, and 

the washer used to retain the sprocket, and 

withdraw the sprocket from the crankshaft. 

13 Commence refitting by positioning the 

sprocket on the end of the crankshaft, noting 

that the pulley locating pin must be outermost 

(see illustration). Temporarily refit the pulley 

securing bolt and washer to retain the 
sprocket. 

14 Refit the main timing belt as described in 

Section 7. 

Camshaft sprockets 

Note: A new camshaft sprocket securing bolt 
must be used on refitting. 

15 Remove the main and secondary timing 

belts as described in Section 7. Ensure that 

the crankshaft has been turned a quarter-turn 

(90°) anti-clockwise to position Nos 1 and 4 

pistons slightly down their bores from the 

TDC position. This will eliminate any risk of 
piston-to-valve contact if a camshaft is turned 

whilst the timing belt is removed. 

16 The relevant camshaft sprocket bolt must 

now be slackened. The camshaft must be 

prevented from turning as the sprocket bolt is 

unscrewed — do not rely solely on the 

sprocket locking tool for this. To hold the 
sprocket, make up a tool and use it to hold 

the sprocket stationary by means of the holes 

in the sprocket (see illustration 8.19). 

17 Unscrew the camshaft sprocket bolt, and 

withdraw the sprocket from the end of the 

camshaft, noting which way round it is fitted. 

8.13 Refitting the crankshaft sprocket. 

Pulley locating pin (arrowed) must be 

outermost - 1.4 litre engine 
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18 Commence refitting by offering the 

sprocket up to the camshaft, ensuring that lug 

on the sprocket engages with the notch in the 

end of the camshaft. If both camshaft 
sprockets have been removed, note that the 

double sprocket (for the main and secondary 

timing belts) should be fitted to the inlet 

camshaft, and note that the exhaust camshaft 

sprocket must be fitted first (see illustration). 

19 Fit anew sprocket securing bolt, then use 

the tool to hold the sprocket stationary, as 
during removal, and tighten the bolt to the 

specified torque, in the two stages given in 

the Specifications (see illustration). 

20 Refit the secondary and main timing belts 

as described in Section 7. 

Coolant pump sprocket 

21 The coolant pump sprocket is integral 

with the coolant pump. Refer to Chapter 3 for 

details of coolant pump removal. 

1.8 litre engines 

Timing belt tensioner 

22 Remove the timing belt as described in 

Section 7. 

23 Unscrew the securing bolt, and remove 

the tensioner from the engine (see 

illustration). Recover the washer that fits 

between the tensioner and the cylinder block. 

If desired, the threaded locking pin can be 

removed from the tensioner, and the nut and 

threaded rod used to retract the tensioner can 

then be unscrewed. Do not remove the nut 

and threaded rod before removing the locking 

pin. 
24 Refitting is a reversal of removal, but 

ensure that the washer is in place between the 

tensioner and the cylinder block, and ensure 

that the nut, threaded rod, and locking pin are 

refitted to retract the tensioner before the 

tensioner is refitted to the engine (see 

illustration). Refit the timing belt as described 

in Section 7. 

Crankshaft sprocket 

Note: A new crankshaft sprocket bolt must be 

used on refitting. 

25 Remove the timing belt as described in 

Section 7. 
26 The sprocket securing bolt must now be 

slackened, and the crankshaft must be 

prevented from turning as the sprocket bolt is 

unscrewed. To hold the sprocket, make up a 

suitable tool similar to that used to 
counterhold the camshaft sprocket (see 

illustration 8.19), and screw it to the sprocket 

using a two suitable bolts. 

27 Hold the sprocket using the tool, then 

slacken the sprocket securing bolt. Take care, 

as the bolt is very tight. Do not allow the 
crankshaft to turn as the bolt is slackened. 

28 Unscrew the bolt, and slide the sprocket 

from the end of the crankshaft, noting its 

orientation. 
29 Commence refitting by positioning the 

sprocket on the end of the crankshaft, with 

the raised boss outermost. 

8.18 Refit the sprocket, ensuring that the 

lug (1) on the sprocket engages with the 

notch (2) in the end of the camshaft — 

1.4 litre engine 

30 Fit a new sprocket securing bolt, then 

counterhold the sprocket using the method 

employed on removal, and tighten the bolt to 

the specified torque in the two stages given in 

the Specifications. 

31 Refit the timing belt as described in 

Section 7. 

Exhaust camshaft sprocket 

32 Remove the timing belt as described in 
Section 7. Ensure that the crankshaft has 

been turned a quarter-turn (90°) anti- 

clockwise to position Nos 1 and 4 pistons 

slightly down their bores from the TDC 

position. This will eliminate any risk of piston- 

to-valve contact if a camshaft is turned whilst 

the timing belt is removed. 

33 The camshaft sprocket bolt must now be 

slackened, and the camshaft must be 

prevented from turning as the sprocket bolt is 

unscrewed. Make up a tool and use it to hold 

the sprocket stationary by means of the holes 

in the sprocket (see illustration 8.19). 

34 Unscrew the camshaft sprocket bolt, 

recover the washer, and withdraw the 

sprocket from the front of the camshaft, 

noting which way round it is fitted. Recover 

the Woodruff key from the end of the 

camshaft, where applicable. 

35 Commence refitting by refitting the 
Woodruff key to the end of the camshaft 

(where applicable), then offer the sprocket up 

to the camshaft, ensuring that it is fitted the 

correct way round. 

A), Pr) oh Lee 

8.23 Removing the timing belt tensioner 

from the engine - 1.8 litre engine 

8.19 Tighten the sprocket securing bolt 

using a suitable tool to hold the sprocket 

stationary — 1.4 litre engine 

36 Refit the sprocket bolt, ensuring that the 

washer is in place, then counterhold the 

sprocket using the tool employed on removal, 

and tighten the bolt to the specified torque. 

37 Refit the timing belt as described in 

Section 7. 

Coolant pump sprocket 

38 The coolant pump sprocket is integral 

with the coolant pump. Refer to Chapter 3 for 

details of coolant pump removal. 

Idler pulley 

39 Remove the timing belt as described in 

Section 7. 

40 Unscrew the securing bolt, and remove 

the idler pulley. 

41 Refitting is a reversal of removal, but 

tighten the idler pulley bolt to the specified 

torque, and refit the timing belt as described 

in Section 7. 

9 Inlet camshaft timing 
components/camshaft 
adjuster (1.8 litre engines) 

Removal and refitting of the timing chain 

and chain  tensioner/camshaft adjuster 

mechanism is described as part of the 

camshaft removal and refitting procedure in 
Section 13. The sprockets are integral with 

the camshafts. 

8.24 Ensure that the washer is in place 

between the tensioner and the cylinder 

block - 1.8 litre engine 
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10.3a Use a hooked iength of wire to pull 

the connectors from the spark plugs - 

1.4 litre engine 

10 Camshaft carrier 
(1.4 and 1.6 litre engines) - 
removal and refitting 

Note: New camshaft carrier securing bolts 
must be used on refitting. Suitable sealant (VW 

AMV 188 003, or equivalent) will be required, 

and two M6 studs (approximately 70 mm long) 
will be required ~ see text. 

Removal 

1 Disconnect the battery negative lead. Note: 
Before disconnecting the battery, refer to 

‘Disconnecting the battery’ at the rear of this 

manual. 

2 Remove the main and secondary timing 

belts, as described in Section 7. 

3 On models with engine code AHW and 
AXP, disconnect the HT leads from the spark 

plugs. Use a hooked length of stout wire to 

10.5 Disconnect the wiring connector 

from the inlet camshaft position sensor - 

1.4 litre engine 

10.7b ... then release the wiring from the 

clip on the end of the camshaft carrier - 

1.4 litre engine 

ie : pac) r al eel 

10.3b Unscrew the DIS module securing 

bolts... 

pull the connectors from the spark plugs. 

Release the securing lug, and disconnect the 
wiring plug from the DIS module, then 

unscrew the securing bolts, and remove the 

DIS module and HT leads as an assembly 

(see illustrations). 

4 On models with engine code AZD, BCA and 

BCB, remove the ignition HT coils as 
described in Chapter 5B. Unbolt the coil 

wiring earth lead from the top of the camshaft 
cover, then release the coil wiring from the 
clips on the camshaft cover, and move the 

wiring clear of the camshaft cover (see 
illustrations 4.1a and 4.1b). 

5 Disconnect the inlet camshaft position 

sensor wiring connector (see illustration). 

6 Unscrew the bolt securing the exhaust gas 

recirculation solenoid valve to the end of the 

camshaft carrier (see illustration). Move the 
valve to one side. 

7 Disconnect the wiring plug from the oil 

10.6 Unscrew the bolt securing the exhaust 

gas recirculation solenoid valve to the end 

of the camshaft carrier —- 1.4 litre engine 

10.8 Remove the rear timing belt cover 

securing bolt located next to the right- 

hand engine lifting eye - 1.4 litre engine 

eth ib see 
.. then remove the DIS module and 

HT leads - 1.4 litre engine 

10.3c . 

pressure warning light switch, located at the 

front left-hand corner of the camshaft carrier. 

Release the wiring harness from the clip on 

the end of the camshaft carrier, and move the 

wiring to one side (see illustrations). 
8 Remove the rear timing belt cover securing 

bolt, located next to the right-hand engine 
lifting eye (see illustration). 

9 Working progressively from the centre out, 

in a diagonal sequence, slacken and remove 
the camshaft carrier securing bolts (see 
illustration). 

10 Carefully lift the camshaft carrier from the 

cylinder head (see illustration). The 
camshafts can be removed from the carrier, 

as described in Section 11. 

Refitting 

11 Commence refitting by thoroughly 

cleaning all traces of old sealant, and all 

traces of oil and grease, from the mating 

10.7a Disconnect the oil pressure warning 

light switch wiring plug... 

10.9 Remove the camshaft carrier 

securing bolts... 
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10.10 ... then lift the camshaft carrier 

from the cylinder head - 1.4 litre engine 

faces of the cylinder head and camshaft 

carrier. Ensure that no debris enters the 

cylinder head or camshaft carrier. 

12 Ensure that the crankshaft is_ still 

positioned a quarter-turn (90°) anti-clockwise 

from the TDC position, and that the camshafts 

are locked in position with the locking tool, as 

described in Section 3. 

13 Check that the valve rockers are correctly 

located on the valves, and securely clipped 

into position on the hydraulic tappets. 
14 Apply a thin, even coat of sealant (VW 

AMV 188 008, or equivalent) to the cylinder 

head mating face of the camshaft carrier (see 

illustration). Do not apply the sealant too 

thickly, as excess sealant may enter and 

block the oilways, causing engine damage. 

15 Carefully lower the camshaft carrier onto 

the cylinder head, until the camshafts rest on 

the rockers. Note that the camshaft carrier 

locates on dowels in the cylinder head; if 

desired, to make fitting easier, two guide 

studs can be made up as follows: 

a) Cut the heads off two M6 bolts, then cut 

slots in the top of each bolt to enable the 

bolt to be unscrewed using a flat-bladed 

screwdriver. 

b) Screw one bolt into each of the camshaft 

carrier bolt locations at opposite corners 

of the cylinder head. 

c) Lower the camshaft carrier over the bolts 

to guide it into position on the cylinder 

head. 

16 Fit new camshaft carrier securing bolts, 

and tighten them progressively, working from 

the centre out, in a diagonal sequence (ie, 

tighten all bolts through one turn, then tighten 

11.3 Remove the inlet camshaft position 

sensor - 1.4 litre engine 

10.14 Apply a thin, even coat of sealant to 

the cylinder head mating face of the 

camshaft carrier — 1.4 litre engine 

all bolts through a further turn, and so on). 

Ensure that the camshaft carrier sits squarely 

on the cylinder head as the bolts are 

tightened, and make sure that the carrier 

engages with the cylinder head dowels. 

Where applicable, once the camshaft carrier 

contacts the surface of the cylinder head, 

unscrew the two guide studs, and fit the two 

remaining new camshaft carrier securing bolts 

in their place. 

17 Tighten the camshaft carrier securing 

bolts to the specified torque, in the two stages 

given in the Specifications (see illustration). 

18 Leave the camshaft carrier sealant to dry 

for approximately 30 minutes before carrying 

out any further work on the cylinder head or 

camshaft carrier. 

19 Once the sealant has been allowed to dry, 

refit the rear timing belt cover bolt. 

20 Reconnect the oil pressure warning light 

switch wiring plug, and clip the wiring into 

position on the end of the camshaft carrier. 

21 Refit the exhaust gas_ recirculation 

solenoid valve bracket to the camshaft carrier, 

and tighten the securing bolt. Make sure that 

the lug on the camshaft carrier endplate 

engages with the corresponding hole in the 

solenoid valve bracket. 

22 Reconnect the camshaft position sensor 

wiring connector. 

23 On engines with code AHW and AXP, refit 

the DIS module and tighten the securing 

bolts, then reconnect the DIS module wiring 

connector, and the spark plug HT leads. 

24 On engines with code AZD, BCA and 

BCB, Refit the ignition coils with reference to 

Chapter 5B. 

11.4 Remove the camshaft carrier 

endplate — 1.4 litre engine 

10.17 Tightening a camshaft carrier bolt 

through the specified Stage 2 angle - 

1.4 litre engine 

25 Refit the secondary and main timing belts, 

as described in Section 7. 

26 Reconnect the battery negative lead. 

11 Camshafts (1.4 and 
1.6 litre engines) — removal, 
inspection and refitting Wey 

Removal 

1 Remove the camshaft carrier as described 

in Section 10. 

2 Remove the camshaft sprockets, with 

reference to Section 8 if necessary. 

3 If the inlet camshaft is to be removed, 

unscrew the securing bolt, and remove the inlet 

camshaft position sensor (see illustration). 

4 Remove the relevant camshaft carrier 

endplate (see illustration). Note that on 

engines with code AHW and AXP, the inlet 

camshaft endplate is secured by the DIS 

module bolts, which have already been 

removed, and the exhaust camshaft endplate 

is secured by three bolts, one of which also 

secures the exhaust gas recirculation solenoid 

valve. 

5 Carefully withdraw the relevant camshaft 

from the endplate end of the camshaft carrier, 

taking care not to damage the bearing 

surfaces of the camshaft and housing as the 

camshaft is withdrawn (see illustration). 

Inspection 

6 Visually inspect the camshafts for evidence 

of wear on the surfaces of the lobes and 

journals. Normally their surfaces should be 

11.5 Withdraw the camshaft from the 

endplate end of the camshaft carrier - 

1.4 litre engine 
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41.10 Renew the camshaft carrier 

endplate O-ring — 1.4 litre engine 

smooth and have a dull shine; look for 

scoring, erosion or pitting and areas that 

appear highly polished, indicating excessive 

wear. 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 rocker, as it will probably be 

worn as well. 

7 \f 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 run-out as 

follows: place the camshaft between two \- 

blocks and, using a DTI gauge, measure the 

run-out at the centre journal. No maximum 

run-out figure is quoted by the manufacturers, 

but it should be obvious if the camshaft is 

excessively distorted. 

8 To measure camshaft endfloat, temporarily 

refit the relevant camshaft to the camshaft 

carrier, and refit the camshaft sealing plate to 

the rear of the camshaft carrier. Anchor a DTI 

gauge to the timing belt end of the camshaft 

carrier and align the gauge probe with the 

camshaft axis. Push the camshaft to one end 

of the camshaft carrier as far as it will travel, 

then rest the DTI 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 camshaft carrier, 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. 

42.3 Removing a rocker (hydraulic tappets 

arrowed) - 1.4 litre engine 

9 Check that the camshaft endfloat 

measurement is within the limit listed in the 

Specifications. Wear outside of this limit may 

be cured by renewing the relevant camshaft 

carrier endplate, although wear is unlikely to 

be confined to any one component, so 

renewal of the camshafts and camshaft carrier 

must be considered. 

Refitting 

10 Refitting is a reversal of removal, bearing 

in mind the following points. 

a) Before refitting the camshaft, renew the 

camshaft front oil seal, with reference to 

Section 14. 

b) Lubricate the bearing surfaces in the 

camshaft carrier, and the camshaft lobes 

before refitting the camshaft(s). 

c) Renew the sealing O-ring on each 

camshaft carrier endplate (see 

illustration). 

d) Refit the camshaft sprocket(s) with 

reference to Section 8, noting that if both 

sprockets have been removed, the 

exhaust camshaft sprocket must be fitted 

first. 

e) Refit the camshaft carrier as described in 

Section 10. 

12 Rockers and tappets (1.4 and 
1.6 litre engines) - removal, 
inspection and refitting Why 

Removal 

4 Remove the camshaft carrier, as described 

in Section 10. 

2 As the components are removed, keep 

them in strict order, so that they can be 

refitted in their original locations. 

3 Unclip the rockers from the hydraulic 

tappets, and lift them from the cylinder head 

(see illustration). 

4 Carefully lift the tappets from their bores in 

the cylinder head. It is advisable to store the 

tappets (in order) upright in an oil bath whilst 

they are removed from the engine. 

Inspection 

5 Check the cylinder head bore contact 

surfaces of the tappets for signs of scoring or 

damage. Similarly, check the tappet bores in 

1.4 litre engine 

the cylinder head for signs of scoring or 

damage. If significant scoring or damage is 

found, it may be necessary to renew the 

cylinder head and the complete set of 

tappets. 

6 Inspect the hydraulic tappets for obvious 

signs of wear or damage, and renew if 

necessary. Check that the oil holes in the 

tappets are free from obstructions. 

7 Check the valve, tappet, and camshaft 

contact faces of the rockers for wear or 

damage, and also check the rockers for any 

signs of cracking. Renew any worn or 

damaged rockers. 

8 Inspect the camshaft lobes, as described in 

Section 11. 

Refitting 

9 Oil the tappet bores in the cylinder head, 

and the tappets themselves, then carefully 

slide the tappets into their original bores (see 

illustration). 

10 Oil the rocker contact faces of the 

tappets, and the tops of the valve stems, then 

refit the rockers to their original locations, 

ensuring that the rockers are securely clipped 

onto the tappets. 

41 Check the endfloat of each camshaft, as 

described in Section 11, then refit the 

camshaft carrier as described in Section 10. 

13 Camshafts and tappets 
(1.8 litre engines) — removal, 
inspection and refitting 

S x ~ 

Note: A suitable too! will be required to lock 

the camshaft adjuster, or chain tensioner, in 

position during this procedure — see text. VW 

sealant (D 454 300 A2 sealant, or equivalent) 

will be required on refitting. 

Removal 

4 Disconnect the battery negative lead, then 

remove the engine top cover. Note: Before 

disconnecting the battery, refer to 

‘Disconnecting the battery’ at the rear of this 

manual. 

2 Remove the upper timing belt cover, with 

reference to Section 6. 

3 Turn the crankshaft to position No 1 piston 

at TDC on the firing stroke, as described in 

Section 3. 

4 Remove the camshaft cover as described in 

Section 4. 

5 Remove the timing belt, as described in 

Section 7. Note that there is no need to 

remove the timing belt completely — the belt 

can simply be released from the exhaust 

camshaft sprocket. Ensure that the crankshaft 

has been turned a quarter-turn (90°) anti- 

clockwise to position Nos 1 and 4 pistons 

slightly down their bores from the TDC 

position; this will eliminate any risk of piston- 

to-valve contact if a camshaft is turned whilst 

the timing belt is removed. 

6 Remove the exhaust camshaft sprocket, 

with reference to Section 8. 
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1.8 litre engine 

7 Disconnect the wiring plug from the inlet 

camshaft position sensor, then unscrew the 

securing bolts, and remove the sensor from 

the front of the cylinder head (see 

illustration). With the sensor removed, 

unscrew the securing bolt and remove the 

washer and sensor rotor from the end of the 

inlet camshaft. 

8 Clean the inlet camshaft drive chain, and 

the camshaft sprockets, in line with the 

arrows on the tops of the camshaft rear 

bearing caps, then mark the chain and 

sprockets in relation to each other (see 

illustration). Mark the chain with paint or a 

scriber — do not mark the chain using a 

punch. Note that the distance between the 

two marks must be 16 chain rollers, but also 

note that the mark on the exhaust camshaft 

side will be slightly offset towards the centre 

of the cylinder head. 

9 The camshaft adjuster or chain tensioner, 

as applicable, must now be locked in position. 

tensioner, in position — 1.8 litre engine 

13.7 Inlet camshaft position sensor securing bolts (arrowed) - 

DOHC petrol engine in-car repair procedures 2Be21 
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13.8 Mark the inlet camshaft drive chain and the sprockets in 

relation to each other (see text) - 1.8 litre engine 

VW special tool 3366 is available for this 

purpose; alternatively, it is possible to make 

up a similar tool using a threaded rod, nuts, 

and a small metal plate to keep the adjuster 

compressed. As a safety precaution, use a 

plastic cable-tie to keep the home-made tool 

in position (see illustrations). 

Warning: Compressing the chain 

Av tensioner too far can result in 

damage to the camshaft adjuster 

mechanism. 

10 Check the camshaft bearing caps for 

identification markings, and make suitable 

marks if necessary. The bearing caps should 

be numbered 1 to 6 from the chain end of the 

cylinder head, number 6 being the combined 

cap which straddles both camshafts. Note on 

which side of the bearing caps the marks are 

made, to ensure correct refitting (see 

illustration overleaf). 

11 Progressively slacken Nos 3 and 5 bearing 

cap bolts for both the inlet and exhaust 

camshafts, then repeat the process for the 

double No 6 bearing cap, then the No 1 

bearing caps. 

12 Slacken and remove the~ chain 

adjuster/tensioner securing bolts. Also 

disconnect the wiring connector from the 

adjuster/tensioner solenoid valve. 

13 Progressively slacken Nos 2 and 4 

bearing cap bolts for both the inlet and 

exhaust camshafts, then lift both camshafts 

from the cylinder head, complete with the 

chain tensioner/camshaft adjuster mechanism 

(see illustrations). 
14 Release the chain tensioner/camshaft 

adjuster mechanism from the chain, and 

remove the chain from the camshaft 

sprockets. Remove the oil seal from each 

camshaft. 

15 Lift the hydraulic tappets from their bores, 

and store them with the valve contact surface 

facing downwards, to prevent the oil from 

draining out (see illustration). It is 

13.9b Home-made tool in position, locking camshaft adjuster in 

its compressed condition (shown with camshaft adjuster removed 

for clarity) - 1.8 litre engine 
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13.10 Cylinder head and camshaft components - 1.8 litre engines with variable valve timing 

1 Camshaft sprocket bolt 8 Split collets 14 Bearing cap, exhaust 18 Rubber seal 24 Tapered washer 

2 Camshaft sprocket 9 Hydraulic tappet camshaft 19 Rubber grommet 25 Rotor securing bolt 

3 Oil seal 10 Inlet camshaft 15 Camshaft bearing cap 20 Exhaust valve 26 Camshaft position 

4 Cylinder head 11 Bearing cap, inlet bolt 21 Inlet valve sensor 

5 Valve stem oil seal camshaft 16 Drive chain 22 Oil seal 27 Camshaft position 

6 Valve spring 12 Combined bearing cap 17 Automatic camshaft 23 Camshaft position sensor securing bolt 

7 Valve cap 13 Exhaust camshaft adjuster sensor rotor 

13.13a Removing the camshaft adjuster 13.13b Lifting the camshafts and drive chain 13.15 Lift the hydraulic tappets from their 

mechanism - 1.8 litre engine from the cylinder head — 1.8 litre engine bores -— 1.8 litre engine 
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13.18 Checking camshaft endfloat using a 

DTI gauge -— 1.8 litre engine 

recommended that the tappets are kept 

immersed in oil whilst they are removed from 

the cylinder head. Keep the tappets in order, 

as they must be refitted to their original valves 

— accelerated wear, leading to early failure 

may result if they are interchanged. 

Inspection 

16 Visually inspect each 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, indicating excessive 

wear. Accelerated wear will occur once the 

hardened exterior of the camshaft has been 

damaged, so always renew worn items. Note: 

If these symptoms are visible on the tips of the 

camshaft lobes, check the corresponding 

tappet, as it will probably be worn as well. 

17 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 run-out as 

follows: place the camshaft between two V- 

blocks and using a DT! gauge, measure the 

run-out at the centre journal. If it exceeds the 

figure quoted in the Specifications at the start 

of this Chapter, renew the camshaft. 

18 To measure the camshaft endfloat, 

temporarily refit the camshafts to the cylinder 

head, then Nos 2 and 4 bearing caps for both 

camshafts, and tighten the retaining bolts to 
the specified torque. Anchor a DTI gauge to 

the timing belt end of the cylinder head and 

align the gauge probe with the relevant 

camshaft axis. Push the camshaft to one end 

of the cylinder head as far as it will travel, then 

rest the DT] 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 

(see illustration). Repeat the checking 

procedure for the remaining camshaft. Note: 

The hydraulic tappets must not be fitted whilst 

this measurement is being taken. 

19 Check that the camshaft endfloat 

measurement for each camshaft is within the 

H31950 

13.22 Apply sealant to the area of the 

chain tensioner/camshaft adjuster gasket 

shown - 1.8 litre engine 

limit given in the Specifications. Wear outside 

of this limit is unlikely to be confined to any 

one component, so renewal of the camshafts, 

cylinder head and bearing caps must be 

considered. 

20 Inspect the hydraulic tappets for obvious 

signs of wear or damage, and renew if 

necessary. Check that the oil holes in the 

tappets are free from obstructions. 

Refitting 

21 Commence refitting by thoroughly 

cleaning all traces of old gasket and sealant 

from the chain tensioner/camshaft adjuster 

mating faces on the cylinder head. 

22 Fit a new chain  tensioner/camshaft 

adjuster gasket to the cylinder head, then coat 

the area shown with VW D 454 300 A2 sealant, 

or a Suitable equivalent (see illustration). 

23 Smear the hydraulic tappets with clean 

engine oil, then fit them to their original 

positions in the cylinder head. Push the 

tappets down until they contact the valves, 

then lubricate the camshaft contact surfaces 

(see illustration). 

24 Lubricate the camshafts and the cylinder 

head bearing journals with clean engine oil. 

25 Engage the chain with the camshaft 

sprockets, making sure that the marks made 

on the chain and sprockets before removal 

are aligned. Make sure that the distance 

between the marks is 16 chain rollers (see 
illustration 13.8). Locate the chain tens- 

ioner/camshaft adjuster between the chain 

runs, then carefully lower the camshafts, 

chain and chain tensioner/camshaft adjuster 

into position in the cylinder head. Support the 

ends of the camshafts as they are fitted, to 
avoid damaging the lobes and journals. 

26 The camshaft oil seals may be fitted at 

this stage, or alternatively fitted later. Dip the 

new seals in engine oil, then locate them on 

each camshaft. Make sure that the closed 

ends of the seals face outwards from the 

camshafts, and take care not todamage the 

seal lips. Locate the seals against the seats in 

the cylinder head. 

27 Refit the chain adjuster/tensioner bolts 

and tighten them to the specified torque. 

Reconnect the wiring connector to the 

adjuster/tensioner solenoid valve. 

28 Refit Nos 2 and 4 bearing caps for both 

13.23 Oil the tappets before fitting - 

1.8 litre engine 

camshafts. Ensure that the bearing caps are 

fitted the correct way round, as noted before 

removal. Refit the bearing cap securing bolts, 

and working progressively in a diagonal 

sequence, tighten the bolts to the specified 

torque. 

29 Refit the No 1 bearing caps for both 

camshafts (again, ensure that the bearing 

caps are fitted the correct way round), then 

refit the bearing cap bolts and tighten 

progressively to the specified torque. 

30 Remove the tool used to lock the 

camshaft adjuster or chain tensioner (as 

applicable) in position. 

31 Apply a thin film of sealant to the cylinder 

head contact faces of the combined bearing 
cap (No 6 bearing cap), then fit the cap, 

making sure that the oil seals (where fitted) 

locate against their seatings (see illustration). 

Progressively tighten the bearing cap securing 

bolts to the specified torque. 

32 Fit Nos 3 and 5 bearing caps for both 

camshafts (again, ensure that the bearing 

caps are fitted the correct way round), then 

refit the bearing cap bolts and tighten 

progressively to the specified torque. 

33 Check that the marks made on the chain 
and sprockets before removal are still aligned. 

If not, the components have been incorrectly 

refitted. 

34 Refit the inlet camshaft sensor rotor, and 

refit the washer and securing bolt. Tighten the 

securing bolt to the specified torque. 

35 Refit the inlet camshaft position sensor to 
the cylinder head, then refit the securing bolts 

and tighten to the specified torque. 

13.31 Apply a thin film of sealant to the 

contact face of the combined bearing cap 

in the areas shown -— 1.8 litre engine 
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14.12 Locate the new O-ring in the groove 

in the endplate — 1.4 litre engine 

36 Refit the exhaust camshaft sprocket with 

reference to Section 8, then refit the timing 

belt as described in Section 7. 
37 Refit the camshaft cover as described in 

Section 4. 
38 If not already done, refit the upper outer 

timing belt cover as described in Section 6. 

39 Refit the engine top cover, and reconnect 

the battery negative lead. 

14 Camshaft oil seals — 
renewal 

WHT 

1.4 and 1.6 litre engines 

Right-hand oil seals 

1 Remove the main and secondary timing 

belts as described in Section 7. 
2 Remove the relevant camshaft sprocket as 

described in Section 8. 

3 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 camshaft sealing surface. 

Thread two self-tapping screws into the holes 

and, using a pair of pliers, pull on the heads of 

the screws to extract the oil seal. 

4 Clean out the seal housing and the sealing 

surface of the camshaft by wiping it with a 

lint-free cloth. Remove any swarf or burrs that 

may cause the seal to leak. 

5 Lubricate the lip and outer edge of the new 

oil seal with clean engine oil, and push it over 

15.5 A suitable engine lifting bracket can 

be bolted to the cylinder block using a long 

bolt screwed into the hole located next to 
the coolant pump - 1.4 litre engine 

the camshaft until it is positioned above its 

housing. To prevent damage to the sealing 

lips, wrap some adhesive tape around the end 

of the camshaft. 

6 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. 
7 Refit the relevant camshaft sprocket with 

reference to Section 8. 

8 Refit and tension the secondary and main 

timing belts as described in Section 7. 

Left-hand oil seals 

9 The camshaft oil seals take the form of O- 

rings located in the grooves in the camshaft 

carrier endplates. 

10 Unscrew the securing bolts, and remove 

the relevant camshaft endplate, noting that on 

engines with code AHW and AXP, the DIS 

ignition module securing bolts secure the 

exhaust camshaft endplate. 

41 Prise the old O-ring from the groove in the 

endplate. 

12 Lightly oil the new O-ring, and carefully 

locate it in the groove in the endplate (see 

illustration). 

13 Refit the endplate (and the DIS module, 

where applicable), and tighten the bolts 

securely. 

1.8 litre engine 

Exhaust camshaft oil seal 

14 Remove the timing belt as described in 

Section 7. 
15 Remove the camshaft 

described in Section 8. 

16 Proceed as described in paragraphs 3 to 6. 

17 Refit the camshaft sprocket as described 

in Section 8. 
18 Refit and tension the timing belt as 

described in Section 7. 

Inlet camshaft oil seal 

sprocket as 

19 Remove the upper timing belt cover, with 

reference to Section 6. 

20 Disconnect the wiring plug from the inlet 

camshaft position sensor, then unscrew the 

securing bolts, and remove the sensor from 

the front of the cylinder head. With the sensor 

removed, unscrew the securing bolt and 

15.6 Disconnect the radiator hoses from 

the coolant housing at the transmission 

end of the cylinder head - 1.4 litre engine 

remove the washer and sensor rotor from the 

end of the inlet camshaft. 

21 Proceed as described in paragraphs 3 to 6. 

22 Refit the inlet camshaft sensor rotor, and 

refit the washer and securing bolt. Tighten the 

securing bolt to the specified torque. 

23 Refit the inlet camshaft position sensor to 

the cylinder head, then refit the securing bolts 

and tighten to the specified torque. 

24 Refit the upper timing belt cover, with 

reference to Section 6. 

15 Cylinder head - 
removal, inspection 
and refitting WHY 

1.4 and 1.6 litre engines 

Note: The cylinder head must be removed 

with the engine cold. New cylinder head bolts, 

a new cylinder head gasket, new inlet manifold 

O-rings, a new exhaust manifold gasket, and a 

new EGR pipe-to-throttle body gasket will be 

required on refitting. 

Removal 

1 Disconnect the battery negative lead, then 

remove the engine top cover. Note: Before 

disconnecting the battery, refer to ‘Dis- 

connecting the battery’ at the rear of this 

manual. 

2 Drain the cooling system as described in 

Chapter 1A. 

3 Remove the main and secondary timing 

belts as described in Section 7. 

4 As the engine is currently supported using a 

hoist attached to the engine lifting brackets 
bolted to the cylinder head, it is now 

necessary to attach a suitable bracket to the 

cylinder block, so that the engine can still be 

supported as the cylinder head is removed. 

5 A suitable bracket can be bolted to the 

cylinder block using spacers, and a long bolt 

screwed into the hole located next to the 
coolant pump (see illustration). Ideally, 

attach a second set of lifting tackle to the 

hoist, adjust the lifting tackle to support the 

engine using the bracket attached to the 

cylinder block, then disconnect the lifting 

tackle attached to the bracket on the cylinder 

head. Alternatively, temporarily support the 

engine under the sump using a jack and a 

block of wood, then transfer the lifting tackle 

from the bracket on the cylinder head to the 

bracket bolted to the cylinder block. 

6 Release the hose clips, and disconnect the 

two radiator hoses from the coolant housing 

at the transmission end of the cylinder head 

(see illustration). Similarly, release the hose 

clips and disconnect the remaining three 

small coolant hoses from the rear of the 

coolant housing. 

7 Remove the air cleaner assembly, com- 

plete with the air trunking, as described in 

Chapter 4A. 

8 Unscrew the bolt securing the oil level 
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15.8 Unscrew the bolt securing the oil 

level dipstick tube bracket to the cylinder 

head - 1.4 litre engine 

dipstick tube bracket to the cylinder head, 
then lift the dipstick tube, and turn it to one 

side, to clear the working area (see 

illustration). Release the wiring harnesses 
from the clip on the dipstick tube bracket. 

Note that the dipstick tube bracket bolt also 

secures the inlet manifold. 
9 Unscrew the two securing bolts and 

disconnect the exhaust gas recirculation 

(EGR) pipe from the throttle body. Recover the 

gasket (see illustration). 

10 Unscrew the bolt securing the EGR pipe 

bracket to the coolant housing. 

11 Unscrew the six securing bolts (three 

upper and three lower) and lift the inlet 

manifold back from the engine (see 
illustration). Ensure that the inlet manifold is 

adequately supported in the engine compart- 

ment, and take care not to strain any wires, 

45. 12 Unbolt the wiring connector bracket 

from the right-hand rear corner of the 

cylinder head — 1.4 litre engine 

15.14 Disconnect the vacuum can Om 

the EGR valve - 1.4 litre engine 

15.9 Disconnect the EGR pipe from the 

throttle body and recover the gasket — 

1.4 litre engine 

cables or hoses. Recover the O-rings if they 
are loose. 

12 Unbolt the wiring connector bracket from 

the right-hand rear corner of the cylinder head 

(see illustration). 

13 Disconnect the wiring plug from the 
coolant temperature sensor, located in the 

coolant housing at the transmission end of the 

cylinder head, then unclip the wiring 

harnesses from the coolant housing, and 

move them to one side (see illustrations). 

14 Disconnect the vacuum hose from the 

exhaust gas recirculation (EGR) valve (see 

illustration). 

15 Unclip the wiring from the bracket 

attached to the exhaust heat shield, then 

unscrew the securing bolts (two upper bolts 

and one lower bolt), and remove the heat 

shield (see illustrations). 

15.13a Disconnect the coolant 

temperature sensor wiring plug... 

15.15a Unclip the wiring eee the cachet 

on the exhaust heat shield . 

15.11 Lift the inlet manifold back from the 

engine - 1.4 litre engine 

16 Disconnect the exhaust front section from 

the manifold with reference to Chapter 4C. If 

desired, the exhaust manifold can be 

removed as follows. 

a) Unscrew the union nut securing the EGR 

pipe to the exhaust manifold, and remove 

the EGR pipe. 

b) Unscrew the exhaust manifold securing 

nuts, then lift off the manifold and recover 

the gasket. 

17 Remove the camshaft 

reference to Section 10. 

18 Pull out the metal clip securing the plastic 

coolant pipe to the coolant housing at the left- 

hand rear corner of the cylinder head (see 

illustration). 

19 Progressively slacken the cylinder head 

bolts in order, then unscrew and remove the 

bolts (see illustrations). 

carrier, with 

15.13b ...then were the wiring 

harnesses oe move them to one side - 

1.4 litre engine 

eta remove the heat shield — 

1.4 litre engine 

15.15b . 
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15.18 Pull out the wiiatal clip securing the 

coolant pipe to the coolant housing 

(shown with engine removed for clarity) - 

1.4 litre engine 

15.19b Slackening the cylinder head bolts 

- 1.4 litre engine 

20 With all the bolts removed, lift the cylinder 

head from the block (see illustration). If the 

cylinder head is stuck, tap it with a soft-faced 

mallet to break the joint. Do not insert a lever 

into the gasket joint. As the cylinder head is 
lifted off, release the coolant pump pipe from 

the thermostat housing on the cylinder head. 

21 Lift the cylinder head gasket from the 

block. 

Inspection 

22 Dismantling and inspection of the cylinder 
head is covered in Part D of this Chapter. 

Additionally, check the condition of the 

coolant pump pipe-to-thermostat housing O- 

ring, and renew if necessary. 

15.28a Ensure that the dowels (arrowed) 

are in place in the cylinder block — 

1.4 litre engine 

som 
toes 
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15.19a Cylinder head bolt slackening 

sequence - 1.4 and 1.6 litre engines 

15.20 Removing the cylinder head - 

1.4 litre engine 

Refitting 

23 The mating faces of the cylinder head and 

block must be perfectly clean before refitting 

the head. Use a scraper to remove all traces 

of gasket and carbon, also clean the tops of 

the pistons. Take particular care with the 

aluminium surfaces, as the soft metal is easily 

damaged. Make sure that debris is not 

allowed to enter the oil and water passages — 

this is particularly important for the oil circuit, 

as carbon could block the oil supply to the 

camshaft and crankshaft bearings. Using 

adhesive tape and paper, seal the water, oil 

and bolt holes in the cylinder block. To 

prevent carbon entering the gap between the 

pistons and bores, smear a little grease in the 

15.28b Ensure that the part number and 

OBEN/TOP markings on the cylinder head 

gasket are uppermost - 1.4 litre engine 

gap. After cleaning a piston, rotate the 

crankshaft to that the piston moves down the 

bore, then wipe out the grease and carbon 

with a cloth rag. Clean the other piston 

crowns in the same way. 

24 Check the head and block for nicks, deep 

scratches and other damage. If slight, they 

may be removed carefully with a file. More 
serious damage may be repaired by 

machining, but this is a specialist job. 

25 If warpage of the cylinder head is 
suspected, use a straight-edge to check it for 

distortion, as described in Part D of this 

Chapter. 
26 Ensure that the cylinder head bolt holes in 

the crankcase are clean and free of oil. 
Syringe or soak up any oil left in the bolt 

holes. This is most important in order that the 

correct bolt tightening torque can be applied, 

and to prevent the possibility of the block 

being cracked by hydraulic pressure when the 

bolts are tightened. 

27 Ensure that the crankshaft has been 

turned to position Nos 1 and 4 pistons slightly 

down their bores from the TDC position (see 

Section 7). This will eliminate any risk of 

piston-to-valve contact as the cylinder head is 

refitted. Also ensure that the camshaft 
sprockets are locked in the TDC position using 

the locking tool, as described in Section 3. 

28 Ensure that the cylinder head locating 

dowels are in place in the cylinder block, then 

fit a new cylinder head gasket over the 

dowels, ensuring that the part number is 

uppermost. Where applicable, the OBEN/TOP 

marking should also be uppermost (see 

illustrations). Note that VW recommend that 

the gasket is only removed from its packaging 
immediately prior to fitting. 

29 Lower the cylinder head into position on 

the gasket, ensuring that it engages correctly 

over the dowels. As the cylinder head is 

lowered into position, ensure that the coolant 

pump pipe engages with the thermostat 

housing (use a new O-ring if necessary). 

30 Fit the new cylinder head bolts, and screw 

them in as far as possible by hand. 
31 Working progressively, in sequence, 

tighten all the cylinder head bolts to the 

specified Stage 1 torque (see illustration). 

eS 
H 32039 

FRONT OF CAR 

15.31 Cylinder head bolt tightening 

sequence - 1.4 and 1.6 litre engines 
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15.49 Cylinder head bolt slackening sequence — 

1.8 litre engine 

32 Again working progressively, in sequence, 

tighten all the cylinder head bolts through the 

specified Stage 2 angle. 
33 Finally, tighten all the cylinder head bolts, 

in sequence, to the specified Stage 3 angle. 

34 Reconnect the lifting tackle to the right- 

hand engine lifting bracket on the cylinder 

head, then adjust the lifting tackle to support 

the engine. Once the engine is adequately 

supported using the cylinder head bracket, 

disconnect the lifting tackle from the bracket 

bolted to the cylinder block, and unbolt the 

improvised engine lifting bracket from the 

cylinder block. Alternatively, remove the trolley 

jack and block of wood from under the sump. 

35 Refit the clip securing the plastic coolant 

pipe to the coolant housing. 

36 Refit the camshaft carrier as described in 

Section 10. 
37 Further refitting is a reversal of removal, 

bearing in mind the following points. 

a) Refit the exhaust manifold and reconnect 

the EGR pipe, and/or reconnect the 
exhaust front section to the manifold, as 

described in Section 4C. 
b) Refit the inlet manifold using new O-rings. 

c) Reconnect the EGR pipe to the throttle 
body using a new gasket. 

d) Refit the secondary and main timing belts 
as described in Section 7. 

e) Ensure that all wires, pipes and hoses are 

correctly reconnected and routed, as 

noted before removal. 

f) Tighten all fixings to the specified torque, 
where applicable. 

g) On completion, refill the cooling system 

as described in Chapter 7A. 

1.8 litre engines 

Note: The cylinder head must be removed 

with the engine cold. New cylinder head bolts 
and a new cylinder head gasket will be 

required on refitting. Suitable studs (see text) 

will be required to guide the cylinder head into 

position on refitting. 

© 

H31952 

Removal 

38 Proceed as described in paragraphs 1 

and 2 of this Section. 

39 If the cylinder head is to be removed 

leaving the inlet manifold in the engine 

compartment, unscrew the securing bolts 

and lift the inlet manifold back from the 

engine. Ensure that the inlet manifold is 

adequately supported in the engine 

compartment, and take care not to strain any 

wires, cables or hoses. Recover the gaskets it 

they are loose. 

40 Alternatively, if the cylinder head is to be 

removed complete with the inlet manifold, 

work around the manifold and disconnect all 

relevant pipes, hoses and wires. When 

disconnecting the fuel supply and return 

hoses at the connections on the fuel rail, take 

care, because the fuel supply hose will be 

pressurised. Wrap a clean cloth around each 

connection to absorb escaping fuel, then 

slacken the hose clip and pull the relevant 

hose from the connection. Clamp or plug the 

open ends of the hoses and connections to 

prevent dirt entry and further fuel spillage. 

41 Release the hose clips, and disconnect 

the coolant hoses from the coolant housing at 

the transmission end of the cylinder head. 

42 Disconnect the wiring plug from the inlet 

camshaft position sensor. 

43 Disconnect the wiring plug from the 

coolant temperature sensor, located in the 

coolant housing at the transmission end of the 

cylinder head. 

44 Disconnect the exhaust front section from 

the manifold or turbocharger, as applicable, 

as described in Chapter 4C. 

45 Remove the timing belt as described in 

Section 7 then remove the tensioner as 

described in Section 8. 

46 Proceed as described in paragraphs 4 

and 5. 

47 Remove the camshaft cover as described 

in Section 4. 

Lr 
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15.57 Cylinder head bolt tightening sequence - 

1.8 litre engine 

48 Work around the cylinder head (and 
manifolds, where applicable), and disconnect 

all remaining pipes, wires and hoses to 

facilitate cylinder head removal. Note the 

location and routing of all pipes, wires and 

hoses to aid refitting. 

49 Proceed as described in paragraphs 19 

to 21, ignoring the reference to the coolant 

pump pipe, and slackening the cylinder head 

bolts in order (see illustration). 

Inspection 

50 Dismantling and inspection of the cylinder 

head is covered in Part D of this Chapter. 

Refitting 

51 Proceed as described in paragraphs 23 

to 27. 

52 To guide the cylinder head into position, 

screw two long studs (or old cylinder head 

bolts with the heads cut off, and slots cut in 

the ends to enable the bolts to be unscrewed) 

into the end cylinder head bolt locations on 

the exhaust side of the cylinder block. 

53 Ensure that the cylinder head locating 

dowels are in place in the cylinder block, then 

fit a new cylinder head gasket over the 

dowels, ensuring that the part number is 

uppermost. Where applicable, the OBEN/TOP 

marking should also be uppermost. Note that 

VW recommend that the gasket is only 
removed from its packaging immediately prior 

to fitting. 

54 Lower the cylinder head into position on 

the gasket, ensuring that it engages correctly 

over the guide studs and dowels. 

55 Fit the new cylinder head bolts to the 

eight remaining bolt locations, and screw 

them in as far as possible by hand. 

56 Unscrew the two guide studs from the 

exhaust side of the cylinder block, then screw 

in the two remaining cylinder head bolts as far 

as possible by hand. 

57 Proceed as described in paragraphs 31 

to 34, tightening the cylinder head bolts in 

order (see illustration). 
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17.7 Removing the oil pick-up pipe - 

1.4 litre engine 

58 Further refitting is a reversal of removal, 

bearing in mind the following points. 

a) Ensure that all pipes, wires and hoses are 

correctly reconnected and routed as 

noted before removal. 

b) Refit the camshaft cover as described in 

Section 4. 

c) Install the tensioner as described in 

Section 8 then fit the timing belt as 

described in Section 7. 

d) Reconnect the exhaust front section to 
the manifold or turbocharger, as 

applicable, as described in Chapter 4C. 

e) Where applicable, refit the inlet manifold 

using new gaskets. 

f) Tighten all fixings to the specified torque, 

where applicable. 

g) On completion, refill the cooling system 

as described in Chapter 1A. 

16 Sump - 
removal and refitting 

HEY 

1.4 and 1.6 litre engines 

1 Proceed as described in Chapter 2A, 

Section 13 (Sump = removal and refitting), 

bearing in mind the following points. 

a) The exhaust front section must be 
removed as described in Chapter 4C, to 
allow clearance for removal of the sump. 

b) When refitting the sump, to guide the sump 

into position on the cylinder block mating 

face, two guide studs can be improvised by 

17.12 Note that the rotors fit with the 

punched dots (arrowed) facing the oil 

pump cover = 1.4 litre engine 

17.9 Removing the oil pump - 

1.4 litre engine 

cutting the heads off two M6 bolts, and 

cutting slots in the ends of the bolts so that 

they can later by unscrewed using a flat- 

bladed screwariver. Screw the guide studs 

into two diagonally opposite sump securing 

bolt holes. Offer the sump into position, 

then fit the remaining sump bolts. Once the 

sump is held securely in position, unscrew 

the guide studs, and refit the remaining two 

sump securing bolts. 

1.8 litre engines 

2 Proceed as described in Chapter 2A, 

Section 13 (Sump — removal and refitting), but 

note that it will be necessary to use a long 

ratchet extension to reach some of the sump 

securing bolts. 

17 Oil pump 
(1.4 and 1.6 litre engines) - 
removal, inspection and refitting HEY 

Note: New oi! pump securing bolts, a new oil 

pump gasket, a new oil pick-up pipe gasket, 

and a new crankshaft oil seal will be required 
on refitting. 

Removal 

1 Remove the main timing belt, as described 
in Section 7. 

2 Refit the crankshaft pulley securing bolt, 

with a spacer washer positioned under its 

head, to retain the crankshaft sprocket. 

3 Turn the crankshaft a quarter-turn (90°) 
clockwise to reposition Nos 1 and 4 pistons at 

17.16 Prise the crankshaft oil seal from 

the oil pump - 1.4 litre engine 

17.11 Lifting off the oil pump rear cover - 

1.4 litre engine 

TDC. Ensure that the crankshaft sprocket 

tooth with the chamfered inner edge is aligned 

with the corresponding mark on the oil pump 

housing (see Section 3). 

4 Turn the crankshaft to move the crankshaft 

sprocket three teeth anti-clockwise away from 

the TDC position. The third tooth to the right 

of the tooth with the ground down outer edge 

must align with the corresponding mark on 

the oil pump housing. This procedure 

positions the crankshaft correctly to enable oil 

pump refitting. 

5 Remove the main timing belt tensioner, as 

described in Section 8. 

6 Remove the sumip as described in Sec- 

tion 16. 

7 Unscrew the securing bolts and remove the 

oil pick-up pipe from the oil pump and 

cylinder block (see illustration). Recover the 

gasket. 

8 Remove the crankshaft sprocket, noting 

which way round it is fitted. 

9 Unscrew the securing bolts, noting their 

locations to ensure correct refitting, and 

remove the oil pump (see illustration). 
Recover the gasket. 

Inspection 

10 No spare parts are available for the oil 

pump, and if worn or faulty, the complete 

pump must be renewed. 

11 To inspect the oil pump rotors, remove 

the securing screws, and lift off the oil pump 

rear cover (see illustration). 

12 Note that the rotors fit with the punched 

dots on the edges of the rotors facing the oil 

pump cover (see illustration). 

13 Lift out the rotors, and inspect them for 

wear and damage. If there are any signs of 

wear or damage, the complete oil pump 

assembly must be renewed. 

14 Lubricate the contact faces of the rotors 

with clean engine oil, then refit the rotors to 

the pump, ensuring that the punched dots on 

the edges of the rotors face the pump cover. 

15 Refit the pump cover, and tighten the 

screws securely. 

16 Using a flat-bladed screwdriver, prise the 

crankshaft oil seal from the oil pump, and 

discard it (see illustration). 

17 Thoroughly clean the oil seal seat in the oil 
pump. 
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17.18 Driving a new oil seal into the oil 

pump using a socket — 1.4 litre engine 

18 Press or drive a new oil seal into position 

in the oil pump, using a socket or tube of 

suitable diameter (see illustration). Ensure 

that the seal seats squarely in the oil pump. 

Ensure that the socket or tube bears only on 

the hard outer ring of the seal, and take care 

not to damage the seal lips. Press or drive the 

seal into position until it is seated on the 

shoulder in the housing. Make sure that the 

closed end of the seal is facing outwards. 

Refitting 

19 Commence refitting by cleaning all traces 

of old gasket and sealant from the mating 

faces of the cylinder block and oil pump. 

20 Wind a length of tape around the front of 

the crankshaft to protect the oil seal lips as 

the oil pump is slid into position. 
21 Fit anew oil pump gasket over the dowels 

in the cylinder block (see illustration). 

22 Turn the inner oil pump rotor to align one 

of the drive cut-outs in the edge of the inner 

rotor with the line on the oil pump rear cover 

(see illustration). 

23 Lightly oil the four tips of the oil pump 

drive cam on the end of the crankshaft. 

24 Coat the lips of the crankshaft oil seal with 

a thin film of clean engine oil. 

25 Slide the oil pump into position over the 

end of the crankshaft until it engages with the 

dowels, taking care not to damage the oil 
seal, and ensuring that the inner rotor 

engages with the drive cam on the crankshaft 

(see illustration). 
26 Fit new oil pump securing bolts, to the 

17.25 Slide the oil pump over the end of 

the crankshaft. Note the tape used to 

protect the oil seal — 1.4 litre engine 

17.21 Fit anew gasket over the dowels in 

the cylinder block - 1.4 litre engine 

locations noted before removal, and tighten 

them to the specified torque (see illus- 

tration). 
27 Remove the tape from the end of the 

crankshaft, then refit the crankshaft sprocket, 

noting that the pulley locating pin must be 

outermost. Temporarily refit the securing bolt 

and washer to retain the sprocket. 

28 Refit the oil pick-up pipe, using a new 

gasket, and tighten the securing bolts to the 

specified torque (see illustration). 

29 Refit the sump as described in Section 16. 

30 Refit the main timing belt tensioner as 

described in Section 8. 
31 Refit the main timing belt as described in 

Section 7. 

18 Oil pump and drive chain 
(1.8 litre engines) — removal, 
inspection and refitting 

Proceed as described in Chapter 2A, 

Section 14 (Oil pump, drive chain and 

sprockets — removal, inspection and refitting). 

19 Flywheel/driveplate — 
removal, inspection 
and refitting WH 

1.4 and 1.6 litre engines 

4 On 1.4 and 1.6 litre engines with manual 

transmission, the clutch pressure plate is 

17.26 Fit the new oil pump securing bolts 

to the locations (arrowed) noted before 

removal — 1.4 litre engine 

17.22 Align one of the drive cut-outs (1) in 

the edge of the rotor with the line (2) on 

the oil pump rear cover — 1.4 litre engine 

bolted directly to the crankshaft flange, and 

the dished flywheel is then bolted to the 

pressure plate. Removal and_ refitting 

procedures for the clutch pressure plate and 

flywheel are given in Chapter 6. 
2 On 1.4 and 1.6 litre engines with automatic 

transmission, removal, inspection and refitting 

of the driveplate is as described for 2.0 litre 

engines, in Chapter 2A, Section 15. 

1.8 litre engines 

3 Proceed as described for 2.0 litre engines, 

in Chapter 2A, Section 15. 

Ky 
20 Crankshaft oil seals — 

renewal 
iy 

Wee 

1.4 and 1.6 litre engines 

Timing belt end oil seal 

4 Remove the main timing belt as described 

in Section 7, and the crankshaft sprocket with 

reference to Section 8. 
2 To remove the seal without removing the oil 

pump, drill two small holes diagonally 

opposite each other, insert self-tapping 

screws, and pull on the heads of the screws 

with pliers. 
3 Alternatively, the oil seal can be removed 

with the oil pump, as described in Section 17. 

4 Thoroughly clean the oil seal seating in the 

oil pump. 
5 Wind a length of tape around the end of the 

ren =, — . — 

17.28 Fit a new oil pick-up pipe gasket — 

1.4 litre engine 
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20.11 Using a screwdriver to lever the 

crankshaft oil seal from its housing - 

1.8 litre engine 

crankshaft to protect the oil seal lips as the 
seal is fitted. 

6 Fit a new oil seal to the oil pump, pressing 

or driving it into position using a socket or 
tube of suitable diameter. Ensure that the 

socket or tube bears only on the hard outer 

ring of the seal, and take care not to damage 

the seal lips. Press or drive the seal into 

position until it is seated on the shoulder in the 
oil pump. Make sure that the closed end of 
the seal is facing outwards. 

7 Refit the crankshaft sprocket with reference 

to Section 8, and the main timing belt as 

described in Section 7. 

Flywheel/driveplate end oil seal 

8 The crankshaft left-hand oil seal is integral 

with the housing, and must be renewed as an 

assembly, complete with the crankshaft 

speed/position sensor wheel. The sensor 

wheel is attached to the oil seal/housing 

assembly, and is a press-fit on the crankshaft 

flange. VW special too! T10017 is required to 
fit this assembly and, in the workshop, we 

found that there is no means of accurately 
aligning the sensor wheel on the crankshaft 

without the tool (there is no locating key, and 

there are no alignment marks). If the sensor 

wheel is not precisely aligned on the 

20.14 Driving a new crankshaft oil seal 

into position using a socket - 

1.8 litre engine 

crankshaft, the crankshaft speed/position 

sensor will send incorrect TDC signals to the 

engine management ECU, and the engine will 
not run correctly (the engine may not run at all). 

As the appropriate special tool is only available 

to VW dealers, there is no alternative but to 

have the new assembly fitted by a VW dealer. 

1.8 litre engines 

Timing belt end oil seal 

Note: /f the oil seal housing is removed, 

suitable sealant (VW D 176 404 A2, or 

equivalent) will be required on refitting. 

9 Remove the timing belt as described in 

Section 7, and the crankshaft sprocket with 
reference to Section 8. 

10 To remove the seal without removing the 

oil seal housing, drill two small holes 

diagonally opposite each other, insert self- 

tapping screws, and pull on the heads of the 
screws with pliers. 

11 Alternatively, to remove the oil seal 

complete with its housing, proceed as follows. 

a) Remove the sump as described in 

Section 16. This is necessary to ensure a 

satisfactory seal between the sump and 
oil seal housing on refitting. 

b) Unbolt and remove the oil seal housing. - 

H31941 

20.16 Apply sealant as shown to the crankshaft oil seal housing - 
1.8 litre engine 

c) Working on the bench, lever the oil seal 

from the housing using a suitable 

screwdriver (see illustration). Take care 

not to damage the seal seating in the 
housing. 

12 Thoroughly clean the oil seal seating in 
the housing. 

13 Wind a length of tape around the end of 

the crankshaft to protect the oil seal lips as 

the seal (and housing, where applicable) is 
fitted. 

14 Fit a new oil seal to the housing, pressing 

or driving it into position using a socket or 

tube of suitable diameter (see illustration). 

Ensure that the socket or tube bears only on 

the hard outer ring of the seal, and take care 

not to damage the seal lips. Press or drive the 

seal into position until it is seated on the 

shoulder in the housing. Make sure that the 

closed end of the seal is facing outwards. 

15 If the oil seal housing has been removed, 

proceed as follows, otherwise proceed to 
paragraph 19. 

16 Clean all traces of old sealant from the 

crankshaft oil seal housing and the cylinder 

block, then coat the cylinder block mating faces 

of the oil seal housing with a 2.0 to 3.0 mm thick 

bead of sealant (VW D 176 404 A2, or equiva- 

lent). Note that the seal housing must be refitted 

within 5 minutes of applying the sealant (see 
illustration). 

17 Refit the oil seal housing, and tighten the 

bolts progressively to the specified torque. 

18 Refit the sump as described in Section 16. 

19 Refit the crankshaft sprocket with 

reference to Section 8, and the timing belt as 

described in Section 7. 

Flywheel/driveplate end oil seal 

Note: /f the original oil seal housing was fitted 

using sealant, suitable sealant (VW D 176 404 A2, 

or equivalent) will be required to seal the housing 
on refitting. 

20 Remove the _ flywheel/driveplate as 
described in Section 19. 

21 Remove the sump as described in Sect- 

ion 16. This is necessary to ensure a 

satisfactory seal between the sump and oil 

seal housing on refitting. 

22 Unbolt and remove the oil seal housing, 
complete with the oil seal. 

23 The new oil seal will be supplied ready- 

fitted to a new oil seal housing. 

24 Thoroughly clean the oil seal housing 
mating face on the cylinder block. 

25 If the original oil seal housing was fitted 
using sealant, apply a thin bead of suitable 

sealant (VW D 176 404 A2, or equivalent) to 

the cylinder block mating face of the oil seal 

housing. Note that the seal housing must be 

refitted within 5 minutes of applying the 
sealant. 

26 New oil seal/housing assemblies are 
supplied with a fitting tools to prevent damage 
to the oil seal as it is being fitted. Locate the 
tool over the end of the crankshaft (see 
illustration). 

27 Carefully fit the oil seal/housing assembly 



20.26 Locate the oil seal fitting tool over the end of the crankshaft 

- 1.8 litre engine 

over the end of the crankshaft, and tighten the 

bolts progressively, in a diagonal sequence, 

to the specified torque (see illustration). 

28 Remove the oil seal protector tool from 

the end of the crankshaft. 
29 Refit the sump as described in Section 16. 

30 Refit the flywheel/driveplate as described 

in Section 19. 

21 Engine/transmission 
mountings — 
inspection and renewal 

Refer to Chapter 2A, Section 17. 

22 Engine oil cooler a 
removal and refitting 

Refer to Chapter 2A, Section 18. 

23 Oil pressure relief valve - 
removal, inspection 
and refitting WHY 

1.4 and 1.6 litre engines 

4 The oil pressure relief valve is an integral 

LU ik ~ aid ™ ‘ - =! 

24.2 Disconnect the oil pressure switch 

wiring connector - 1.4 litre engine 

DOHC petrol engine in-car repair procedures 2Be31 

20.27 Fit the oil seal/housing assembly over the end of the 

i raipstey Sn 

crankshaft — 1.8 litre engine 

part of the oil pump. The valve piston and 

spring are located to the side of the oil pump 

rotors and can be inspected once the oil pump 

has been removed from the engine and the 

rear cover has been removed (see Section 17). 

lf any sign of wear or damage is found the oil 

pump assembly will have to be renewed; the 

relief valve piston and spring are not available 

separately. 

1.8 litre engine 

2 Refer to Chapter 2A, Section 19. 

24 Oil pressure 
warning light switch - 
removal and refitting Mil 

1.4 and 1.6 litre engines 

Removal 

1 The oil pressure warning light switch is 

fitted to the front of the cylinder head, on its 

left-hand end. To gain access to the switch, 

undo the securing bolts and remove the 

engine top cover. 
2 Disconnect the wiring connector and wipe 

clean the area around the switch (see 

illustration). 

25.1 Oil level/temperature sender 

(arrowed) 

3 Unscrew the switch from the cylinder head 

and remove it along with its sealing washer. If 
the switch is to be left removed from the 

engine for any length of time, plug the hole in 

the cylinder head. 

Refitting 

4 Examine the sealing washer for signs of 

damage or deterioration and if necessary renew. 

5 Refit the switch, complete with washer, and 

tighten it to the specified torque. 
6 Securely reconnect the wiring connector 

then refit the engine cover. Check and, if 

necessary, top up the engine oil as described 

in Weekly checks. 

1.8 litre engine 

7 Refer to Chapter 2A, Section 20. 

25 Oil level/temperature sender 
- removal and refitting 

WH 

Removal 

41 The oil level/temperature sender is fitted to 

bottom of the sump (see illustration). 

2 Drain the engine oil as described in Chap- 

ter 1A. 
3 Disconnect the wiring connector and wipe 

clean the area around the sender. 

4 Undo the three retaining bolts and remove 

the sender. 

Refitting 
5 Examine the sealing washer for signs of 

damage or deterioration and if necessary 

renew. 
6 Refit the switch and tighten the retaining 

bolts to the specified torque. 

7 Securely reconnect the wiring connector 

then refill the engine with oil, with reference to 

Chapter 1A. 
8 On completion, check and, if necessary, 
top-up the engine oil as described in Weekly 

checks. 
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Chapter 2 Part C: 
Diesel engine in-car repair procedures 

Contents 
Camshaft and hydraulic tappets = removal, Inspection and refitting 10 

Camshaft cover — removal and refitting... . 6c ee , 4 

Camshaft oll seals - renewal ...... ieee ee eee eee ees reo a 

Compression and leakdown tests ~ description and interpretation 2 

Crankshaft oll seals -renow@l ..... cree eee reer ere eee ene 1/7 
Crankshaft pulley = removal and refitting ......... AR Eee 

Cylinder head = removal, inspection and refitting ...... We eee. 

Engine assembly and valve timing marks = general information and 

WE lel ee ircra said SPEAR CROC ICIIT EPRICE pl is inc ak ROUTE Re hee. 

Engine oll cooler = removal and refitting .. 6... print La 

Engine/transmission mountings = inspection and renewal ,....... 18 

Degrees of difficulty 

Easy, suitable for WS 

Specifications 
General 
Manufacturer's engine codes’: 

1896 co, directinjection, NON*tUIDO .. cc creer etree terre eee 

1896 oc, direct Injection, tULDO wc usec cence re renee renee 4 

1896 cc, direct Injection, unit Injectors, tUrDO ee 

Maximum power output: 
Engine codes AGP and AQM ivi verre rere eee e ee enenee 

ENGNG COUGAGR serhitvi tt vevnewerrsnerenerentnennnnens 

ENGIN@GOG@ALA Visas esecrcerenereveroveweduepebeviees 

Engine codes AHF and ASV .. secre rere ere ene eennene 

Engine codes ATD ANd AXR ps ise secre eres neers veenee 

Engine codes AUM and AUY ... csc reer renee eens 

ENGIN COMM ABS GrieutrPieirseeunverernaee rr rch ei gae 

ENGIN@ COCO AML cccceccctrertveureeereareneranene 

Maximum torque output: 
Engine codes AGP and AQM ..,.eeere rere een eennes vis 

Engine codes AGR and AL... carer een e cree rene eennees 

Engine codes AHF and ASV ...,. sree reer ener eeees on 

Engine codes ATD ANd AXR ... csc e reer eee ere ne eneene 

ENGIN@ COD@AUM ver crrcsrrestsereereseenrenennee ot 

Engine codes ASZ and AUY .. creer er reer eer enenennne 
Engine GOC@ ARLE i isrvercrerernvexrrerenerenreenees 

jt Bd eg IP Cae RCE de OT ot Oe a i 
ey sama ahs haievi Cred tree rae FORO Mende rwed 

Compression ratio: 
AGP, AQM, AGR, AHF, ALH, ASV and ARL ........ fins 
AAD ANAM cre erdaries newer ae drres renee es niet 
RM ALI ee pei ARTA FIER Lee eee ene 

Compression pressures: 
Minimum Compression Pr@BBUr@ . occ creer renee nae F 

Maximum difference between Cylinders 6... eee slate 

CohihulsPinfgel EES Re Oe eer rere rit ee) re ee ee ee 

NO OVIINderlOCAON spire reves crete rece vennveweneennneenns 

Fairly easy, suitable =), | Fairly difficult, Bs 

Flywheel/driveplate/cluteh pressure plate 

refitting 

General information 

Hydraulie tappets = testing reuunn 1s 

Oll pressure relief valve = removal, inspection and refitting 

Oll pressure warning light switch = removal and refitting 

Oil pump and drive chain = removal, inspection and refitting 

Pump injector rocker shaft assembly = removal and refitting 

Sump = removal and refitting 7 

Timing belt = ramoval, inspection and refitting 

Timing belt covers = removal and refitting 

Timing bell tensioner and sprockets 

Difficult, suitable for “S Very difficult, 

novice with little “| for beginner with “| suitable for competent a | experienced DIY A | suitable for expert DIY 

experience ~~ | Some experience » DIY mechanic ~ mechanic BN or professional 

AGP and AQM 

AGR, ArF, ALI and ASV 

AJM, ARL, ASZ, ATD, AUY and AX 

50 kW at 4200 rpm 

66 kW at 4000 rpm 

66 kW at 3750 rpm 

81 KW at 4150 rpm 

74 kW at 4000 rpm 
85 kW at 4000 rom 

96 kW at 4000 rpm 

110 kW at 4000 rpm 

193 Nm at 2200 to 2600 rpm 

210 Nm at 1900 rpm 

2345 Nm at 1900 rpm 

240 Nm at 1800 to 2400 rom 
265 Nm at 1900 rpm 

310 Nm at 1900 rpm 

320 Nm at 1900 rpm 

79.5 mm 

95.5 mn 

19.554 

19,0: 1 

18,0: 1 

Approximately 19.0 bar 

Approximately 5,0 bar 

1-3-4-2 
Timing belt end 

* Note: See ‘Vehicle identification’ at the end of this manual for the location of engine code markings. 

removal and refitting... 

2Ce1 

removal, inspection and 

~ oo 

HY TF 



2Ce®2 Diesel engine in-car repair procedures 

Camshaft 
Carnsheticeticl foent (imenxsmUlin) peewee ere testament es etcetera 0.15 mm 

Camshaft bearing running clearance (maximum) .................. 0.11 mm 

SEE Ee ae eu eed Wi) nae, dunia e orked Goma ce oF accom seen cae 0.01 mm 

Lubrication system 
Oll HUM PAV Oe sores nucientvs 6 ere Wieyn Elche 2 ancl aca Je) casket Gear type, chain-driven from crankshaft 
Oil pressure (oil temperature 80°C, at 2000 rpm) .................. 2.0 bar 

Torque wrench settings Nm Ibf ft 
Ancillary (alternator, etc) bracket mounting bolts .................. 45 33 
Auxiliary drivebelt tensioner securing bolt: 

All engines except codes AGP and AQM ................0.e0-s 25 18 
Big-end bearing caps bolts*: 

tS) ToS IR eareinen cee R P RT OME OM RISER RiP chi ALES ater!) ab’ * 30 22 

SAS 2 kuin iauate tisha & ce Stein souanace, os axe ocak een meee ge eed eaten ae Angle-tighten a further 90° 
Camshaft bearing cap nuts: 

Engine codes AGP, AQM, AGR, AHF, ALH and ASV ............. 20 15 

Camshaft bearing cap bolts*: 

Engine codes AJM, ARL, ASZ, ATD, AUY and AXR: 

SAGO 1 Maen Piatt leans ae ai oie Rens bat cea ee cen een ae 8 6 
SAGE 12 fore tcc oN pire a cee ee ars aka men a Angle-tighten a further 90° 

Camshatt¢over MUtS/(DOliSter saan carries erie ante eee eee eee 10 ii 
Camshaft sprocket centre bolt: 

Engine codes AGP, AQM, AGR, AHF, ALH and ASV ............. 45 33 

Engine codes AJM, ARL, ASZ, ATD, AUY and AXR.............. 100 74 

Camshaft sprocket outer bolts: 

Engine codes AJM, ARL, ASZ, ATD, AUY and AXR.............. 25 18 

Clutch pressure plate/driveplate mounting bolts*: 

Engine codes AGP and AQM: 

Sta Gs egy ne ious nabeseasaen tshitnes d omsstc sei cl au aucouasauetedaeh Kure oe 60 44 

SOQ 2 Pa tye tmeteh teas weer ntole anaes, fie uated abn ohio ae Are Angle-tighten a further 90° 

Coglantipumowoltswir met cataceeeris sine sc ieetek ee ee ee te 11 
Crankshatolseallmousinig olism emmys ecm iereae aie eee 15 11 
Crankshaft pulley bolts: 

StAGGH Pepene seotaens Se React arate Giers SEO Aaa ene hha, ce Tee 10 Th 

DIAG Mite b etd wih mitaper ter Marat ace Ori datets tide a ene ee eee Angle-tighten a further 90° 
Crankshaft speed/position sensor wheel-to-crankshaft bolts* 

Stage Wr ad Bart cin Lars Shee are ae Ra re a 10 7 
Stage 2 ent ana Mic Wacky fads ee eee Pe Sis See Angle-tighten a further 90° 

Crankshaft sprocket bolt*: 
Stage Me Ait check ode meee er ete, nt he haa seh ek ae 120 89 
Stage 2A kaharsce Wie Ore cates eae ais ae kn ee eee Angle-tighten a further 90° 

Cylinder head bolts*: 

StaG Gilera tae aater torn ee ec hate a 4 oo eet ieee 40 30 
SLAG Qieaatet ais ra ig ovat ataes Pectin tresses w/a aisle te iar aleea gs Sa ee 60 44 
LAGS 8 Perr sur cc heteiateses tarartte ghercks: eo. ch cus) 5 SVS ASE ae Angle-tighten a further 90° 
StAQC A rare tee ey ik Neko rene aleve ard are aids xe oe ee Angle-tighten a further 90° 

Engine mountings: 

Left-hand mounting-to-body bolts: 
Large bolts*: 
SEG OY Maree fer vaties aol ane id lcd a et vta 4. EPR OR NE 40 30 
AGO rats wee itor ier aians GiaLes) wint oe UR CRS Cae, Wk eA A se Angle-tighten a further 90° 

SITIOS Seren tated weahieseg hala tica ate tous 2 a gical ec orgie Seven ce ee 25 18 
Left-hand mounting-to-transmission bolts .............0.00eee 100 74 
Right-hand mounting-to-body bolts*: 

StAGOr ry yaaa hee oes Sik Sea hi oe eat, 40 30 
VELOC Ys icy bila ret SERORUUR SIR Mgnt eA en Rr cS, Angle-tighten a further 90° 

Right-hand mounting plate bolts (small bolts) .................. 25 18 
Right-hand mounting-to-engine bracket bolts .................. 100 74 
Right-hand mounting bracket-to-engine bolts ................-. 45 33 
Rear engine/transmission mounting: 

Bracket-to-subframe bolts”: 
SAAS Mae geen get hs ate henna ies fe CaaS Soe 20 15 
IS) eC Wag Fact catenin eet: ene ee PP harp BON Mere oe ae a Angle-tighten a further 90° 

Bracket-to-transmission bolts”: 
OLS CUE [eae Raper ct Re ee nt ie Ae ee ye, RO 40 30 
Ba ETe | WES Oh ate et ea, oc, TO Ee peed eh ee Om Angle-tighten a further 90° 



Torque wrench settings (continued) 
PEM MELIS UATTATIIOL MCLG: tetas b ciers & cin Sinem ee ho wieie Se Sen e Weaten Bee ake 

Exhaust pipe-to-manifold/turbocharger nuts ........-.0+eeeee eres 

BUSLinjector pipe UMIOMNUTS . 60k. Sule skeen ce valde es Hae cerns 

ROUNONUCS icc calla PR Rie GC add hae MAINTE Wale grae RIS ONE T IN Ng Sir iA 

Injector rocker arm shafts": 

Engine codes AJM, ARL, ASZ, ATD, AUY and AXR: 

Stage 1 

Stage 2 

“NST S Ae ceuts  leo ne Aa eel te i NC APR Ree icles Ad iy tt ic ici iyosear ae ares 

Per rACl Gua earns tech as Ga 4 c= airy ale elec arn a i aretaiae ah lis iualerane: slight quet eye 

BEACON aR IM ee te es cha Perils & Mian reer aclatala sab eeptae sare Hahah e praities 

Oil baffle-to-camshaft cover bolt: 
Engine codes AGR, AHF, ALH and ASV ...... 2... - ee ee eee eee 

Slvcoolersecuring Plates. sets we Wachee ok ein yews sa aegenleistes 
PORN CHILLI HOP or soe check wos fou 5 erg alle aes Oa ova MEG) Cat Snr ame 

Oil filter housing-to-cylinder block bolts”: 

Stage 1 
RAO EE as ats Gs aire ea ee untae ae Sle oka ye ye Sales ayers 

SOA MTLCTICOMOPR ATS ot Seas D oily Coniaa) Eivtn Se iste wrekarscein @ apes Siw us hears 

Oil level/temperature sensor-to-sump bolts .........6 0-0 eee eee ee 

Oil pick-up pipe securing bolts... 1... eee eee eee ees 

Oil pressure relief valve plUg... 1.0... cece eect eee eee 

Oil pressure warning light switch: 
Engine codes AGP, AQM, AGR, AHF, ALH and ASV ...........-- 

Engine codes AJM, ARL, ASZ, ATD, AUY and AXR_ .......--. ss 

Oil pump chain tensioner bolt... 0... .0 eee eee eee cee eee ees 

MSE SCCUTING DOTS Vek gatas tate ec a clan ngs wiles wtatee wie 

Oil pump sprocket securing bolt: 
Engine codes AGP, AQM, AGR, AHF, ALH and ASV 

Engine codes AJM, ATD, AUY and AXR 

Engine codes ARL and ASZ: 

Stage 1 

Stage 2 
MSO Olrspravaet Olt. watio. sais cites ve ws c ea gen hureis ogres 

Sump: 
Sump-to-cylinder block bolts ... 0.0... ccc eee ee eee rene nee 
Sump-to-transmission bolts 2.0.2.0... 6.6 cece eee eee ee eee 

Timing belt idler pulley bolt: 
Engine codes AJM, ARL, ASZ, ATD, AUY and AXR ........---55- 

Timing belt idler pulleys: 

Lower left-hand idler roller nut: 

Engine codes AGR, AHF, ALH and ASV .......--. 02:2 seen eee 

Lower right-hand idler roller (below coolant pump sprocket) bolt*: 

SrA th Tah ate Sinaistaire CORP a eG esis sioiel ela wea Se ise 

TAC Ar ait rare a tr rte wit re renee g erghaiel stn al ewig wre! wogierels 

Woperitdlerrolier bolt . 6.0.5. deen. se ahls ciate Uewbie ns 

Timing belt outer cover bolts 2.1.06... eee eee eee eee teens 

Timing belt rear cover bolts: 

Cover-to-cylinder head bolt ..... 62... eee eee ee ee tee eens 

Cover-to-injection pump bolts .. 0.6.66. cece eter eee eee 

Timing belt tensioner roller securing nut: 
Engine codes AGP, AQM, AGR, AHF, ALH and ASV ........-.+-- 

Engine codes AJM, ARL, ASZ, ATD, AUY and AXR: 

raion enh ee gaa Seiten a ty.: satis yy auiaiate wale chs 

NACE Che Carats gee ws Qkl + Cu smnes CaO SORTS S 

Turbocharger oil return pipe-to-cylinder block banjo bolt .........-- 

Turbocharger oil supply pipe-to-oil filter housing: 

Engine codes AGP, AQM, AGR, AHF, ALH and ASV ........--555 

Engine codes AJM, ARL, ASZ, ATD, AUY and AXR: 

AOE OUSINE Ctente she Pe ee OOS Pes «Pate els wpe kN Ua wy 88 

MCIEUTILADANMIMICN GES IML lvls Siyls 5 cow a naw See GUN wala ne 

*Note: Use new bolts 

Diesel engine in-car repair procedures 2Ce3 

Nm Ibf ft 

25 18 
25 18 
25 18 
15 11 

20 15 
Angle-tighten a further 90° 

20 15 
Angle-tighten a further 90° 

25 18 

65 48 
Angle-tighten a further 90° 

5 4 
25 18 
30 22 

15 14 
Angle-tighten a further 90° 
25 18 
10 7 
15 11 
40 30 

25 18 
20 15 
15 11 
19 11 

20 15 
25 18 

20 13 
Angle-tighten a further 90° 
25 18 

15 11 
45 33 

20 15 

22 16 

40 30 
Angle-tighten a further 90° 
20 15 
10 

10 7 
30 22 

20 15 

20 15 
Angle-tighten a further 45° 
40 30 

20 15 

25 18 
22 16 



2Ce4 Diesel engine in-car repair procedures 

1 General information 

Using this Chapter 

Chapter 2 |s divided into four Parts; A, B, C 

and D, Repair operations that can be carried 

out with the engine in the vehicle are 

described in Part A (SOHC petrol engines), 

Part B (DOHC petrol engines), and Part C 

(diesel engines), Part D covers the removal of 

the engine/transmission as a unit, and 

describes the engine dismantling and 

overhaul procedures, 

In Parts A, B and ©, the assumption is 

made that the engine is installed in the 

vehicle, with all ancillaries connected, If the 

engine has been removed for overhaul, the 

preliminary dismantling information whieh 

precedes each operation may be iqnored. 

Engine description 

Throughout this Chapter, engines are 

identified and referred to by the 

manufacturer's code letters, 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-eylinder units, 

with cast-iron eylinder blocks and aluminium 

alloy cylinder heads. All are mounted 

transversely at the front of the vehicle, with 

the transmission bolted to the left-hand end of 
the engine. 

The crankshaft is of five-bearing type, and 

thrustwashers are fitted to the centre main 

bearing to control crankshaft endfloat, 

The camshaft is driven via a toothed timing 

belt from the crankshaft; on engines with 

codes AGP, AQM, AGR, AHF, ALH and ASV 

the timing belt also drives the fuel injection 

pump. The camshaft is mounted at the top of 

the cylinder head, and is secured by bearing 
caps. 

The valves are closed by coil springs, and 

run in guides pressed into the cylinder head. 

The camshaft actuates the valves directly, via 

hydraulic tappets, 

The gear-type oil pump is driven via a ehain 

2.4a Fuel cut-off solenoid wiring 

connector is secured by a nut (arrowed) 

from a sprocket on the crankshaft, Oil is 

drawn from the sump through a strainer, and 

then forced through an externally-mounted, 

renewable filter, From there, itis 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-ends, 

gudgeon pins and cylinder bores, A coolant 

fed oil cooler is fitted to the oil filter housing 

on all engines, Oil jets are fitted to the base of 

each cylinder these spray oll onto the 

underside of the pistons, to improve cooling, 

All engines are fitted with a brake servo 

vacuum pump driven by the camshaft on the 

transmission end of the cylinder head. On 

engines with codes AJM, ASZ, ARL, ATD, 

AUY and AXR a tandem pump is fitted, 

incorporating a vacuum pump and a fuel 

pump, driven by the camshaft, 

On all engines, engine coolant is circulated 

by a pump, driven by the timing belt, For 

details of the cooling system, refer to Chap 

ter 3. 

Operations with engine in car 

The following operations can be performed 
without removing the engine: 

a) Compression pressure = testing. 

b) Camshatt cover = removal and refitting. 

ce) Crankshaft pulley = removal and refitting. 

d) Timing belt covers = removal and refitting. 

©) Timing belt = removal, refitting and 

adjustment, 

!) Timing belt tensioner and sprockets = 

removal and refitting. 

g) Camshaft oil seals = renewal. 

h) Camshart and hydraulic tappets 

removal, inspection and refitting. 

i) Cylinder head = removal and refitting. 

/) Cylinder head and pistons 

decarbonising. 

k) Sump = removal and refitting. 

!) Oil pump = removal, overhaul and 

refitting. 

m) Crankshaft oil seals = renewal. 

n) Engine/transmission mountings 

inspection and renewal. 

0) Flywheel/driveplate 

and refitting. 

Note: /t is possible to remove the pistons and 

connecting rods (after removing the cylinder 

removal, inspection 

55 ta eee ' : iss \\ \ qj 

2.4b Wiring plug for fuel quantity adjuster 

is behind oil filter housing 

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 2D, 

2 Compression and 
leakdown tests - 
description and interpretation WU? 

Compression test 

Note: A compression tester suitable for use 

with diesel engines will be required for this 
test, 

1 When engine performance is down, or if 

misfiring occurs which cannot be attributed to 

the ignition or fuel systems, a compression 

test can provide diagnostic clues as to the 

engine's condition. If the test is performed 

regularly, it can give warning of trouble before 

any other symptoms become apparent. 

2 The engine must be fully warmed-up to 

normal operating temperature, the battery 

must be fully-charged and you will require the 

aid of an assistant. 

3 On non-turbo models, remove the inlet 

manifold upper section as described in 
Chapter 4B. 

4 On engine codes AGP, AQM, AGR, AHF, 

ALM and ASV, the stop solenoid and fuel 

metering control wiring must be 

disconnected, to prevent the engine from 

running or fuel from being discharged (see 

illustrations), Note: As a result of the wiring 

being disconnected, faults will be stored in the 

ECU memory. These must be erased after the 

compression test. 

5 On engine codes AJM, ASZ, ARL, ATD, 

AUY and AXR, disconnect the injector 

solenoids by disconnecting the connector at 

the end of the cylinder head (see illustration). 

Note: As a result of the wiring being 

disconnected, faults will be stored in the ECU 

memory, These must be erased after the 

compression test. 

6 Remove the glow plugs as described in 

Chapter 5C, then fit a compression tester to 

the No 1 cylinder glow plug hole. The type of 

tester which screws into the plug thread is 
preferred, 

“ 

? = = = 
UP, we : 

EEL YAN 

2.5 Disconnect the injector solenoids 

wiring plug connector (arrowed) 



3.7a Using a large nut to unscrew the 

inspection plug from the transmission 

bellhousing 

7 Have your assistant, crank the engine for 
several seconds 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. 

8 Repeat the test on the remaining cylinders, 

recording the pressure in each. 

9 The cause of poor compression is less easy 
to establish on a diesel engine than on a 

petrol engine. 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 
recess on the piston crown, instead of 

passing to the rings. However, the following 

can be used as a rough guide to diagnosis. 

10 All cylinders should produce very similar 

pressures, Any difference greater than that 

specified indicates the existence of a fault. 

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). 

11 A low reading from two adjacent cylinders 

is almost certainly due to the head gasket 

having blown between them and the presence 

of coolant in the engine oil will confirm this. 

12 On completion, remove the compression 

tester, and refit the glow plugs, with reference 

to Chapter 5C, 

13. Reconnect the fuel quantity adjuster and 
fuel cut-off solenoid wiring connectors, and 

(where applicable) refit the inlet manifold 

upper section as described in Chapter 4B. 

Leakdown test 

14 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). 
15 The equipment required for leakdown 

testing is unlikely to be available to the home 
mechanic. If poor compression is suspected, 

Diesel engine in-car repair procedures 2Ce5 

3.7b Removing the rubber bung from the 

bellhousing - seen with air cleaner 

removed 

have the test performed by a suitably- 

equipped garage. 

3 Engine assembly and NS 
valve timing marks — aN 
general information and usage BN 

General information 

1 TDC is the highest point in the cylinder that 

each piston reaches as it travels up-and- 

down when the crankshaft turns. Each piston 

reaches TDC at the end of the compression 

stroke and again at the end of the exhaust 

stroke, but TDC generally refers to piston 

position on the compression stroke. No 1 

piston is at the timing belt end of the engine. 

2 Positioning No 1 piston at TDC is an 

essential part of many procedures, such as 

timing belt removal and camshaft removal. 

3 The design of the engines covered in this 

Chapter is such that piston-to-valve contact 

may occur if the camshaft or crankshaft is 

turned with the timing belt removed. For this 
reason, it is important to ensure that the 

camshaft and crankshaft do not move in 

relation to each other once the timing belt has 

been removed from the engine. 

Setting TDC on No 1 cylinder 

Engine codes 
AGP, AQM, AGR, AHF, ALH and ASV 

Note: Suitable tools will be required to lock 
the camshaft and the fuel injection pump 

3.9 Camshaft and fuel injection sprocket 

locking tools 

H31954 

3.7c Timing mark on the edge of the 

flywheel (arrowed) lined up with the 

pointer on the bellhousing casing (manual 

transmission) 

sprocket in position during this procedure — 

see text. 
4 Remove the camshaft cover as described in 

Section 4. 
5 Remove the upper outer timing belt cover 

as described in Section 6. 
6 Remove the glow plugs, as described in 

Chapter 5C, to allow the engine to turn more 
easily. 

7 Where fitted, remove the inspection plug 

from the transmission bellhousing, _ if 

necessary using a large nut to unscrew it (see 

illustrations). Access to the inspection plug is 

greatly improved if the air cleaner is removed 

first, as described in Chapter 4B. 
8 Rotate the crankshaft clockwise, using a 

socket or spanner on the crankshaft sprocket 

bolt, until the timing mark machined onto the 
edge of the flywheel/driveplate lines up with 

the pointer on the transmission casing and 

the timing hole in the fuel injection sprocket 

lines up with the hole in the support bracket. 

9 To lock the engine in the TDC position, the 

camshaft (not the sprocket) and fuel injection 

pump sprocket must be locked in 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 (see illustration). 

10 Engage the edge of the locking bar (VW 

tool 3418) with the slot in the end of the 

camshaft (see illustrations). 

, ee 

3.10a Using a straight-edge to assess 

alignment of the camshaft slot with the head 
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3.10b Engage the locking bar with the slot 

in the camshaft 

PO Oe ns 

‘qi . = 

\ ee ee: \ ON ins een 
3.19a Position the crankshaft so that the 

mark on the sprocket is almost vertical 

(arrowed)... 

11. 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 

other side of the locking bar, measure the gap 

between the end of the bar and the cylinder 
head using a feeler blade. 

12 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. This centres the 

camshaft, and sets the valve timing in 

reference condition (see illustration). 

13 Insert the locking pin (VW tool 3359) 

through the fuel injection pump sprocket 

3.20 Align the arrow on the rear of the 

timing belt cover (arrowed) between the 

lugs on the rear of the camshaft hub 

sender wheel 

pet ? , 
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3.12 Camshaft centred and locked using 

the locking bar and feeler blades 

3.19b ... then insert the VW tool 

T10050... 

timing hole, so that it passes through the 

timing hole in the injection pump hub, and into 

the support bracket behind the hub. This 

locks the fuel injection pump in the TDC 

reference position (see illustration). 

14 The engine is now set to TDC on No 1 
cylinder. 

Engine codes 
AJM, ARL, ASZ, ATD, AUY and AXR 

Note: VAG special too! (T10050) is required to 

lock the crankshaft sprocket in the TDC 
position. 

15 Remove the auxiliary drivebelt(s) as 

described in Chapter 1B. 

16 Remove the crankshaft pulley/vibration 

damper as described in Section 5. 

17 Remove the timing belt covers as 

described in Section 6. 

3.21 Insert a 6 mm drill bit (arrowed) 

through the camshaft hub into the cylinder 

head to lock the camshaft ‘ 

3.13 Injection pump sprocket locked using 

the locking pin (1) 

3.19c ...and align the marks (arrowed) on 

the tool and sprocket 

18 Remove the glow plugs, as described in 

Chapter 5C, to allow the engine to turn more 
easily. 

19 Using a spanner or socket on the 

crankshaft sprocket bolt, turn the crankshaft 

in the normal direction of rotation (clockwise) 

until the alignment mark on the face of the 

sprocket is almost vertical (see illustrations). 

20 The arrow (marked 4Z) on the rear section 

of the upper timing belt upper cover aligns 

between the two lugs on the rear of the 

camshaft hub sender wheel (see illustration). 

21 While in this position it should be possible 

to insert VAG tool T10050 to lock the 

crankshaft, and 6 mm diameter rod to lock the 

camshaft (see illustration). Note: The mark 

on the crankshaft sprocket and the mark on 

the VAG tool T10050 must align, whilst at the 

same time the shaft of too! T10050 must 

engage in the drilling in the crankshaft oil seal 
housing. 

22 The engine is now set to TDC on No 1 
cylinder. 

Ss 
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4 Camshaft cover - 

removal and refitting 

Removal 

Engine codes 
AGP, AQM, AGR, AHF, ALH and ASV 

1 Remove the engine top cover(s). Removal 

details vary according to model, but the cover 
retaining nuts are concealed under circular 
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4.1a Prise out the covers... 

> is 3 Rian \ 

4.1d ... before the cover can be lifted off 

covers, which are prised out of the main 

cover. Where plastic screws or turn-fasteners 

are used, these can be removed using a wide- 

bladed screwdriver. Remove the nuts or 

screws, and lift the cover from the engine, 

releasing any wiring or hoses attached (see 

illustrations). 

2 On engines with codes AGP and AQM, 

remove the upper section of the inlet 

manifold, as described in Chapter 4B. 

3 Disconnect the breather hose from the air 

inlet duct (see illustration). If wished, the 

breather valve can be removed from the top of 

the camshaft cover by carefully pulling 

upwards, but its removal is not essential. 

4 Unscrew the securing nuts/bolts, and lift 

the camshaft cover from the cylinder head 

(see illustrations). On most models, the bolts 

iz \ 
4.4b. 

“ Pe 

. . and lift off the camshaft cover 
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4.3 Disconnecting the pressure-regulating 

valve breather hose 

at the rear are very awkward to reach —a 

selection of Allen keys/bits and a knuckle joint 

may well be needed. Recover the gasket if it is 

loose. 

Engine codes 
AJM, ARL, ASZ, ATD, AUY and AXR 

5 Remove the dipstick and prise off and 

remove the engine top cover, then disconnect 

the breather hose from the camshaft cover 

(see illustration). 
6 Unscrew the camshaft cover retaining bolts 

and lift the cover away. If it sticks, do not 

attempt to lever it off — instead free it by 

working around the cover and tapping it lightly 

with a soft-faced mallet. 

7 Recover the camshaft cover gasket (see 

illustration). Inspect the gasket carefully, and 

renew it if damage or deterioration is evident. 

4.5 One of the cover locating pegs 

(arrowed) and also breather pipe (arrowed) 

4.1c ...on this engine, the dipstick has to 

be removed... 

4.4a Unscrew the retaining bolts... 

8 Clean the mating surfaces of the cylinder 

head and camshaft cover thoroughly, removing 

all traces of oil and old gasket — take care to 

avoid damaging the surfaces as you do this. 

Refitting 

9 Refit the camshaft cover by following the 

removal procedure in reverse, noting the 

following points: 

a) On engine codes AGP, AQM, AGR, AHF, 

ALH and ASV, before refitting the 

camshaft cover, apply a small amount of 

sealant at the front and rear of the 

cylinder head, to the two points where the 

camshaft bearing caps contact the 

cylinder head (see illustration). Ensure 

that the gasket is correctly seated on the 

cylinder head, and take care to avoid 

4.7 The camshaft cover gasket locates in 

a groove in the cover 
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4.9a Apply sealant to the rear and front (arrowed) bearing cap 

joints 

displacing it as the camshaft cover is 
lowered into position. 

b) On engine codes AJM, ARL, ASZ, ATD, 

AUY and AXR, apply suitable sealant to 

the points where the camshaft bearing 

cap contacts the cylinder head (see 
illustration). 

6) 
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Lt J 
4.9c Camshaft cover tightening sequence 

Oana, 

5.3 Removing the intercooler air duct for 

access to the crankshaft pulley 

H32596 

c) Tighten the camshaft cover retaining 
nuts/bolts progressively to the specified 

torque. Note: On engine codes AJM, 

ARL, ASZ, ATD, AUY and AXR, tighten 
the retaining nuts/bolts in sequence (see 
illustration). 

5 Crankshaft pulley - 
removal and refitting 

Wi 

Removal 

1 Disconnect the battery negative lead. Note: 

Before disconnecting the battery, refer to 

‘Disconnecting the battery’ at the rear of this 
manual. 

2 For improved access, raise the front right- 

hand side of the vehicle, and support securely 

on axle stands (see Jacking and vehicle 

support). Remove the roadwheel. 

3 Remove the securing screws and 

withdraw the engine undershield(s) and/or 
wheel arch liner panels. On turbo models, 

unscrew the nut at the rear, and the washer- 

type fasteners further forward, then release 

the air hose clip and manipulate out the 

plastic air duct for the intercooler (see 
illustration). 

: Ma 
5.4 Prising out the crankshaft pulley 

centre cap 

4.9b Apply sealant to the points (arrowed) on 

i} re aa bs 

the cylinder head 

4 Where applicable, prise the cover from the 

centre of the pulley to expose the securing 

bolts (see illustration). 

5 Slacken the bolts securing the crankshaft 

pulley to the sprocket (see illustration). If 

necessary, the pulley can be prevented from 

turning by counterholding with a spanner or 

socket on the crankshaft sprocket bolt. 

6 Remove the auxiliary drivebelt, as 

described in Chapter 1B. 

7 Unscrew the bolts securing the pulley to the 

sprocket, and remove the pulley. 

Refitting 

8 Refit the pulley over the locating peg on the 

crankshaft sprocket, then refit the pulley 

securing bolts. 

9 Refit and tension the auxiliary drivebelt as 

described in Chapter 1B. 

10 Prevent the crankshaft from turning as 

during removal, then fit the pulley securing 

bolts, and tighten to the specified torque. 

11 Refit the engine undershield(s), wheel arch 

liners and the intercooler air duct, as 

applicable. 

12 Refit the roadwheel, lower the vehicle to 

the ground, and reconnect the battery 
negative lead. 

N 

5.5 Showing the four crankshaft pulley 
bolts (arrowed) 



6.1 Removing the air intake hose from 

across the top of the timing belt cover 

x 
xX ~ 

6 Timing belt covers - 
removal and refitting 

Upper outer cover 
1 Where applicable, release the retaining 

clips and remove the air intake hose from 

across the top of the timing belt cover (see 

illustration). 

2 Release the uppermost part of the timing 

belt outer cover by prising open the metal 

spring clips, then withdraw the cover away 

from the engine (see illustrations). 

3 Refitting is a reversal of removal, noting that 

the lower edge of the upper cover engages 

with the centre cover. 

Centre outer cover 

4 Remove the auxiliary drivebelt as described 

in Chapter 1B. 

5 Remove the crankshaft pulley as described 

in Section 5. It is assumed that, if the centre 

cover is being removed, the lower cover will 

be also — if not, simply remove the compo- 

nents described in Section 5 for access to the 

crankshaft pulley, and leave the pulley in 

position. 

6 With the upper cover removed (paragraphs 1 

to 3), unscrew and remove the retaining bolts 

from the centre cover. Withdraw the centre 

cover from the engine, noting how it fits over 

the lower cover. 

7 Refitting is a reversal of removal. 

Lower outer cover 

8 Remove the upper and centre covers as 

described previously. 

9 If not already done, remove the crankshaft 

pulley as described in Section 5. 

10 Unscrew the remaining bolt(s) securing 

the lower cover, and lift it out. 

11 Refitting is a reversal of removal; locate 

the centre cover in place before fitting the top 

two bolts. 

Rear cover 

12 Remove the upper, centre and lower 

covers as described previously. 

13 Remove the timing belt, tensioner and 

sprockets as described in Sections 7 and 8. 
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6.2a Release the retaining clips (one 

arrowed)... 

14 Slacken and withdraw the retaining bolts 

and lift the timing belt inner cover from the 
studs on the end of the engine, and remove it 

from the engine compartment. 

15 Refitting is a reversal of removal. 

7 Timing belt - 
removal, inspection 
and refitting WHE 

Removal 

1 The primary function of the toothed timing 

belt is to drive the camshaft, but it also drives 

the coolant pump. On engine codes AGP, 

AQM, AGR, AHF, ALH and ASV it also drives 
the fuel injection pump. Should the belt slip or 

break in service, the valve timing will be 

disturbed and piston-to-valve contact may 

occur, resulting in serious engine damage. For 

this reason, it is important that the timing belt 

is tensioned correctly, and inspected regularly 

for signs of wear or deterioration. 

2 Disconnect the battery negative lead. Note: 

Before disconnecting the battery, refer to ‘Dis- 

connecting the battery’ at the rear of this manual. 

3 On turbo models, remove the right-hand 

headlight as described in Chapter 12, Section 7, 

and the inlet manifold-to-intercooler air trunking 

as described in Chapter 4D. 
4 Apply the handbrake, then jack up the front 

of the vehicle and support securely on axle 

stands (see Jacking and vehicle support). 

5 Remove the securing screws and withdraw 

the engine undershield(s), and the right-hand 

wheel arch liner. 

7.8 Fuel supply (A) and return (B) hoses at 

the fuel filter 

és. ra = 7 
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6.2b ...and withdraw the upper cover 

6 Remove the complete right-hand engine 

mounting assembly, with reference to Sec- 

tion 18. Also, unbolt the mounting bracket 

from the cylinder block. 

7 Remove the auxiliary drivebelt as described 

in Chapter 1B. 

8 Disconnect the fuel supply and return hoses 

from the fuel filter, referring to Chapter 1B if 

necessary (see illustration). Label the hoses if 

necessary, to ensure correct refitting. 

9 If required, to further improve working 

room, remove the windscreen washer bottle, 

as described in Chapter 12. 

10 Remove the timing belt covers, as 

described in Section 6. 

Engine codes 
AGP, AQM, AGR, AHF, ALH and ASV 

11 Remove the camshaft cover as described 

in Section 4. 

12 Remove the brake servo vacuum pump as 

described in Chapter 9. 

13 Turn the crankshaft to position No 1 

piston at TDC on the firing stroke, and lock 

the camshaft and the fuel injection sprocket in 

position, as described in Section 3. 

14 If the original timing belt is to be refitted, 

mark the running direction of the belt, to 

ensure correct refitting. 

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 Slacken the timing belt tensioner nut, and 

allow the tensioner to rotate anti-clockwise, 

relieving the tension on the timing belt. 

16 Slide the belt from the sprockets, taking 

care not to twist or kink the belt excessively if 

it is to be re-used. 

Engine codes 
AJM, ARL, ASZ, ATD, AUY and AXR 

Note: VAG technicians use special tool 

T10008 to lock the timing belt tensioner in the 

released position. It is possible to manufacture 

a home-made alternative — see below. 

17 Set the engine to TDC on No 1 cylinder as 

described in Section 3. 

18 Undo the bolt and remove the idler roller 

(see illustration). 

19 With reference to Section 8, relieve the 

tension on the timing belt by slackening the 
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7.18 Undo the retaining bolt (arrowed) and 

remove the idler roller 

7.19b ... then insert the locking tool 

through the slot to lock the tensioner . . . 

tensioner mounting nut slightly, and turning 

the tensioner anti-clockwise with circlip pliers 

until it contacts the stop (A). It may take a few 

moments for the tensioner plunger to fully 

compress. Lock the plunger by inserting a 
locking plate (VAG tool No 710008). If this 

special tool is not available, an alternative can 

be manufactured by copying the design (see 

illustrations). Now turn the tensioner 

clockwise onto stop (B) (see illustration). 

20 Examine the _ timing belt for 

manufacturer’s markings that indicate the 
direction of rotation. If none are present, make 

your own using typist’s correction 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. 

H45320 

7.24 Different types of injection pump 

sprocket retaining bolts — Type 1 bolt is a 

stretch bolt and must always be renewed 

7.19a Turn the tensioner arm anti- 

clockwise until it contacts the stop (A)... 

pee sat" me: aa) 

7.19¢c ...and turn the tensioner arm 

clockwise until it contacts the stop (B) 

21 Slide the belt off the sprockets, taking 

care to avoid twisting or kinking it excessively 
if it is to be re-used. 

Inspection 

22 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 belt 

for signs of wear or damage, particularly 

around the leading edges of the belt teeth. 

Renew the belt if its condition is in doubt; the 

cost of belt renewal is negligible compared 

with potential cost of the engine repairs, 

should the belt fail in service. The belt must be 

renewed if it has covered the mileage given in 
Chapter 1B, however, if it has covered less, it 

is prudent to renew it regardless of condition, 
as a precautionary measure. 

7.26 Releasing the camshaft sprocket 

from the taper using soft metal drift 

23 If the timing belt is not going to be refitted 

for some time, it is a wise precaution to hang 

a warning label on the steering wheel, to 

remind yourself (and others) not to attempt to 

start the engine. 

24 On engine codes AGP, AQM, AGR, AHF, 

ALH and ASV, the bolts securing the injection 

pump sprocket to the hub may have to be 

renewed. There are two different types of 

bolts fitted (see illustration) the stretch-type 
of bolt (1), requires angle-tightening and it is 

for this reason that they cannot be re-used 

once loosened. VW state that the pump 

sprocket must be reset each time the timing 

belt is removed — it is not acceptable to simply 

refit the belt to the sprocket without carrying 

out the resetting procedure. Where 

applicable, obtain three new bolts before 

commencing the refitting procedure. 

Refitting 

Engine codes 
AGP, AQM, AGR, AHF, ALH and ASV 

25 Ensure that the crankshaft and camshaft 

are still set to TDC on No 1 cylinder, as 

described in Section 3. 

26 Refer to Section 8, and slacken the cam- 

shaft sprocket bolt by half-a-turn. Do not use 
the timing locking bar to hold the camshaft 

stationary; it must be removed before 

loosening the sprocket bolt. Release the 
sprocket from the camshaft taper mounting 

by carefully tapping it with a soft metal drift 

inserted through the hole provided in the 

timing belt rear cover (see illustration). Refit 

the timing locking bar (see Section 3) once the 

sprocket has been released. 

27 Unscrew the three bolts securing the fuel 

injection pump sprocket to the hub on the 

injection pump (see illustration), and screw the 

three bolts into position (see illustration 7.24) — 

do not tighten the bolts at this stage. Position 
the injection pump sprocket so that the 

securing bolts are central in the elongated 
holes. 

Warning: Do not loosen the 

A injection pump sprocket central 
nut, otherwise the basic setting of 

H31957 

7.27 Unscrew the three bolts (1) securing 

the fuel injection pump to the injection 

pump hub 

DO NOT unscrew the central nut (2) 



7.28 The timing belt must locate under the 

upper idler pulley 

the injection pump will be lost, and it will 

require resetting by a VW dealer. 

28 Fit the timing belt around the crankshaft 
sprocket, idler pulley, coclant pump sprocket, 

injection pump sprocket, camshaft sprocket, 

and tensioner. Where applicable, ensure that 

the running direction markings made on the 

belt during removal are observed. Make sure 

that the belt teeth seat correctly on the 

sprockets. The upper belt run must be located 

beneath the small upper idler pulley (it may be 

necessary to adjust the position of the 

camshaft sprocket slightly to achieve this), 
and the belt run between the tensioner and 

crankshaft sprocket should be located to the 

right of the lower small idler pulley (when 

viewed from the timing belt end of the engine) 

(see illustration). 
29 Check that the fuel injection pump 

sprocket is still positioned centrally in the 

elongated holes. 

30 Ensure that any slack in the belt is in the 

section which passes over the tensioner. 

31 Check that the tensioner is seated 

correctly, with the lug on the backplate pos- 

itioned in the slot in the rear timing belt cover. 

32 On engines with codes AGR, AHF, ALH 

and ASV, engage a Suitable tool, such as a 

pair of angled circlip pliers, with the two holes 

in the belt tensioner hub, then turn the 

tensioner clockwise until the notch on the hub 

is aligned with the raised tab on the backplate 

(see illustration). Note: /f the tensioner is 

turned too far clockwise, it must be 

completely slackened off before retensioning. 

With the tensioner marks aligned, tighten the 

tensioner nut to the specified torque. 

33 On engines with codes AGP and AQM, 

engage a suitable Allen key or hexagon bit 

with the hole in the tensioner hub, and turn the 

tensioner clockwise until the indicator is 

aligned with the centre of the notch in the 

backplate (see illustration). Note: /f the 

tensioner is turned too far clockwise, it must be 

completely slackened off before retensioning. 

With the tensioner marks aligned, tighten the 

tensioner nut to the specified torque. 

34 Check that the crankshaft is still set to TDC 

on No 1 cylinder, as described in Section 3. 

35 Refer to Section 8, and tighten the 

camshaft sprocket bolt to the specified 

torque. Do not use the timing locking bar to 
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7.32 Turn the tensioner clockwise until the 

notch on the hub is aligned with the raised 

tab on the backplate - engine codes AGR, 

AHF, ALH and ASV 

hold the camshaft stationary; it must be 

removed before tightening the sprocket bolt. 

Refit the timing locking bar (see Section 3) 

once the sprocket bolt has been tightened. 

36 Tighten the fuel injection pump sprocket 

bolts to the specified torque. On models with 

stretch type bolts (see paragraph 24) tighten 

the bolts to Stage 1 torque setting, whilst 

holding the sprocket stationary. Volkswagen 

recommend that the bolts are tightened to the 

final Stage 2 setting only after checking the 

dynamic timing of the injection pump (see 
Chapter 4B, Section 7) — however, this 

requires the use of special VW equipment. If 

the dynamic timing will be checked later, 

tighten the bolts securely, but not to the full 

Stage 2 angle (the engine can be run with the 

bolts tightened to the Stage 1 setting only). 

37 Remove the timing locking bar from the 
camshaft, and remove the timing pin from the 

fuel injection pump sprocket. 

38 Turn the engine through two complete 

turns in the normal direction of rotation, until 

the timing locking bar and timing pin can be 

re-inserted to set the engine at TDC on No 1 

cylinder (see Section 3). 

39 Check that the timing belt tensioner notch 

and raised tab (engine codes AGR, AHF, ALH 

and ASV) or indicator and notch (engine 
codes AGP and AQM) are aligned as 
described in paragraphs 32 and 33 

respectively. If the tensioner marks align, 

proceed to paragraph 41. 

40 lf the timing belt tensioner marks are not 

aligned, repeat the tensioning procedure de- 

scribed in paragraphs 31 to 33, then repeat the 

checking procedure in paragraphs 38 and 39. 

41 Refit the right-hand engine mounting 

bracket to the cylinder block and tighten the 

bolts to the specified torque. Refit the right- 

hand engine mounting assembly , with 

reference to Section 18, then disconnect the 

hoist and lifting tackle from the engine. 

42 Refit the centre and lower outer timing 
belt covers, with reference to Section 6. 

43 Refit the crankshaft pulley, with reference 

to Section 5. 

H31959 

7.33 Turn the tensioner clockwise until the 

indicator is aligned with the centre of the 

notch in the backplate —- engine codes AGP 

and AQM 

44 lf not already done, remove the tools used 

to lock the camshaft and fuel injection pump 

sprocket in position with No 1 piston at TDC. 

45 Further refitting is a reversal of the removal 

procedure. On completion, Volkswagen 

recommend that the dynamic injection timing 

is checked using their dedicated test 

equipment. Once the dynamic timing has been 

checked, the fuel injection pump sprocket 

bolts can be tightened fully to their Stage 2 

torque setting, where applicable, and the 

upper outer timing belt cover can be refitted. 

46 Refit the splash guard under the engine 

compartment, then lower the vehicle to the 

ground. Also refit the engine top cover. 

47 Reconnect the battery negative (earth) 

lead (see Chapter 5A). 

Engine codes 
AJM, ARL, ASZ, ATD, AUY and AXR 

48 Ensure that the crankshaft and camshaft 

are still set to TDC on No 1 cylinder, as 

described in Section 3. 
49 Carefully turn the crankshaft anti- 

clockwise 90°, to eliminate the possibility of 

accidental piston-to-valve contact. Refer to 

Section 5 and slacken the camshaft sprocket 

bolts by half a turn. 
50 Position the camshaft sprocket so that the 

securing bolts are in the centre part of the 

elongated holes (see illustration). Turn the 

crankshaft clockwise, back to the TDC position. 

7.50 Position the camshaft sprocket so 

that the securing bolts are in the centre 

part of the elongated holes 
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7.53 Refit the idler roller 

51 Loop the timing belt loosely under the 

crankshaft sprocket. Note: Observe any 

direction of rotation markings on the belt. 

52 Engage the timing belt teeth with the 

camshaft sprocket, then manoeuvre it into 

position around the tensioning roller, 

crankshaft sprocket, and finally around the 

coolant pump sprocket. Make sure that the 

belt teeth seat correctly on the sprockets. 

Note: Slight adjustment to the position of the 

camshaft sprocket may be necessary to 

achieve this. Avoid bending the belt back on 

itself or twisting it excessively as you do this. 

53 Refit the idler roller and tighten the bolt to 

the specified torque (see illustration). 

54 Ensure that any slack in the belt is in the 

section of belt that passes over the tensioner 

roller. 

55 Using a suitable tool (eg, circlip pliers) 

engaged with the two holes in the tensioner 

hub, turn the tensioner pulley anti-clockwise 
until the locking plate (T10008) is no longer 

under tension and can be removed. Turn the 

tensioner in a clockwise direction until gap of 

4 mm exists between the tensioner backplate 

arm and the top edge of the tensioner housing 

(see illustration). 
56 With the tensioner held in this position, 

tighten the locknut to the specified torque. 

57 Tighten the camshaft sprocket bolts to the 

specified torque, remove the sprocket locking 

pin and the crankshaft locking tool. 

58 Using a spanner or wrench and socket on 
the crankshaft pulley centre bolt, rotate the 

crankshaft through two complete revolutions. 
Reset the engine to TDC on No 1 cylinder, with 
reference to Section 3 and check that the 

8.2 Timing belt tensioner nut (arrowed) 

7.55 The gap between the top edge of the 

tensioner housing and the tensioner back 

plate arm (A) must be 4mm 

camshaft sprocket locking pin (8359 or 6 mm 

rod) can still be inserted, and that the correct 

gap still exists between the tensioner 

backplate arm and top edge of the tensioner 

housing (see illustration 7.55). If the tensioner 

gap is incorrect, carry out the tensioning 

procedure again (paragraphs 55 and 56). If the 

camshaft sprocket locking pin cannot be 

inserted, slacken the retaining bolts, turn the 

hub until the pin fits, and tighten the sprocket 

retaining bolts to the specified torque. 
59 Refit the lower timing belt cover and the 

auxiliary drivebelt drive pulley. Note that the 

offset of the pulley mounting holes allows only 
one fitting position — tighten the bolts to the 

specified torque. 

60 Install the centre timing belt cover, and 

where applicable, refit the bolts/nuts securing 

the fuel coolant pipes. 
61 Refit the auxiliary drivebelt tensioner, and 

the timing belt upper cover. 

62 With reference to Chapter 1B, refit the 

auxiliary drivebelt. 

63 Refit the splash guard under the engine 

compartment, then lower the vehicle to the 

ground. Also refit the engine top cover. 

64 Reconnect the battery negative (earth) 

lead. 

8 Timing belt tensioner 
and sprockets — removal, 
inspection and refitting HE 

Timing belt tensioner removal 

1 Remove the timing belt as described in 

Section 7. 

Engine codes 
AGP, AQM, AGR, AHF, ALH and ASV 

2 Unscrew the timing belt tensioner nut, and 

remove the tensioner from the engine (see 

illustration). 

3 When refitting the tensioner to the engine, 
ensure that the lug on the tensioner backplate 

engages with the corresponding cut-out in the 

rear timing belt cover, then refit the tensioner 

nut (see illustration). 

Engine codes 
AJM, ARL, ASZ, ATD, AUY and AXR 

4 Relieve the tension on the timing belt by 

slackening the tensioner mounting nut 

slightly, and turning the tensioner anti-clock- 

wise with circlip pliers until it contacts the 
stop (A). It may take a few moments for the 

tensioner plunger to fully compress. Lock the 

plunger by inserting a locking plate (VAG tool 

No 110008). If this special tool is not 

available, an alternative can be manufactured 

by copying the design. Now turn the 

tensioner clockwise onto stop (B) (see illus- 

trations 7.19a, 7.19b and 7.19c). 

5 Undo the retaining nut fully, and remove the 

tensioner pulley. 

6 To remove the tensioner plunger and 
housing assembly, remove the right-hand 

cover, and the tensioner housing retaining 

bolts. 

Timing belt tensioner refitting 

7 Refit and tension the timing belt as 

described in Section 7. 

Idler pulleys 

Note: On engine codes AGP, AQM, AGR, 

AHF, ALH and ASV, if the lower right-hand 

idler pulley is removed, a new securing bolt 
will be required on refitting. 

8 Remove the timing belt as described in 

Section 7. 

9 Unscrew the relevant idler pulley securing 
bolt/nut, then withdraw the pulley. 
10 Refit the pulley and tighten the securing 

bolt (where applicable, use a new bolt when 

refitting the lower right-hand pulley) or nut to 

the specified torque. 
11 Refit and tension the timing belt as 

described in Section 7. 

Crankshaft sprocket 

Note: A new crankshaft sprocket securing bolt 
must be used on refitting. 

12 Remove the timing belt as described in 

Section 7. 

13 The sprocket securing bolt must now be 

slackened, and the crankshaft must be 
prevented from turning as the sprocket bolt is 

unscrewed. To hold the sprocket, make up a 

suitable tool, and screw it to the sprocket 

using a two bolts screwed into two of the 

crankshaft pulley bolt holes. 

14 Hold the sprocket using the tool, then 

slacken the sprocket securing bolt. Take care, 

8.3 Ensure that the lug on the tensioner 

backplate engages with the cut-out in the 

rear timing belt cover 
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8.17 Fitting a new crankshaft sprocket 

securing bolt 

as the bolt is very tight. Do not allow the 

crankshaft to turn as the bolt is slackened. 

15 Unscrew the bolt, and slide the sprocket 

from the end of the crankshaft, noting which 

way round the sprocket’s raised boss is fitted. 

16 Commence refitting by positioning the 

sprocket on the end of the crankshaft, with 

the raised boss fitted as noted on removal. 

17 Fit a new sprocket securing bolt, then 

counterhold the sprocket using the method 

employed on removal, and tighten the bolt to 

the specified torque in the two stages given in 

the Specifications (see illustration). 

18 Refit the timing belt as described in 

Section 7. 

Camshaft sprocket removal 

19 Remove the timing belt as described in 

Section 7. 
20 The camshaft sprocket bolt(s) must now 

be slackened. Do not use the timing locking 

bar to hold the camshaft stationary; it must be 

removed before loosening the sprocket bolt. 

In order to eliminate any possibility of 

accidental piston-to-valve contact, turn the 

crankshaft 90° anti-clockwise so that all the 

pistons are halfway up the cylinder bore. 

Engine codes 
AGP, AQM, AGR, AHF, ALH and ASV 

21 With the sprocket bolt loosened, release 

the sprocket from the camshaft taper 

mounting by carefully tapping it with a soft 

metal drift inserted through the hole provided 

in the timing belt rear cover. Refit the timing 

locking bar (see Section 3) once the sprocket 

has been released. 
22 Unscrew the sprocket bolt and withdraw 

it, then withdraw the sprocket from the end of 

the camshaft, noting which way round it is 

fitted (see illustration). 

Engine codes 
AJM, ARL, ASZ, ATD, AUY and AXR 

23 Unscrew and remove the three retaining 

bolts and remove the camshaft sprocket from 

the camshaft hub. 

Camshaft sprocket refitting 

24 Refit the sprocket ensuring that it is fitted 
the correct way round, as noted before removal. 

25 Refit the sprocket bolt(s), and tighten by 

hand only at this stage. 

8.22 Removing the camshaft sprocket 

26 If the crankshaft has been turned (see 

paragraph 20) turn the crankshaft clockwise 

90° back to TDC. Refit and tension the timing 

belt as described in Section 7. 

Camshaft hub 

Engine codes 
AJM, ARL, ASZ, ATD, AUY and AXR 

Note: VAG technicians use special tool 

T10051 to counterhold the hub, however it is 

possible to fabricate a suitable alternative — 

see below. 
27 Remove the camshaft sprocket as 

described in this Section. 
28 Engage special tool T10051 with the three 

locating holes in the face of the hub to prevent 

the hub from turning. If this tool is not available, 

fabricate a suitable alternative. Whilst holding 

the tool, undo the central hub retaining bolt 

about two turns (see illustration). 

29 Leaving the central hub retaining bolt in 

place, attach VW tool T10052 (or a similar 

three-legged puller) to the hub, and evenly 

tighten the puller until the hub is free of the 

camshaft taper (see illustration). 

30 Ensure that the camshaft taper and the 

hub centre is clean and dry, locate the hub on 

the taper, noting that the built-in key in the 
hub taper must align with the key way in the 

camshaft taper (see illustration). 

31 Hold the hub in this position with tool 

T10051 (or similar home-made tool), and 

tighten the central bolt to the specified torque. 

32 The remainder of refitting is a reversal of 

removal. 

PULLER 

8.29 Attach a three-legged puller to the 

hub, and evenly tighten the puller until the 

hub is free of the camshaft taper 

Rare eS 

8.28 Using a fabricated tool to 

counterhold the camshaft hub 

Fuel injection pump sprocket 

Engine codes 
AGP, AQM, AGR, AHF, ALH and ASV 

Note: New fuel injection pump sprocket 

securing bolts will be required on refitting. 

33 Remove the timing belt as described in 

Section 7. 
34 Unscrew and remove the three bolts 

securing the fuel injection pump sprocket to 

the hub on the injection pump. The bolts can 

be discarded, as new bolts must be used on 

refitting. 

VIN injection pump sprocket central 
nut, otherwise the basic setting of 

the injection pump will be lost, and it will 

require resetting by a VW dealer. 

35 Temporarily remove the tool used to lock 
the fuel injection pump sprocket and hub in the 

TDC position, then slide the sprocket from the 

hub, noting which way round it is fitted. Refit 
the locking tool to the pump hub once the 

sprocket has been removed. 

36 To refit the sprocket, again temporarily 

remove the locking tool from the hub, then 

refit the sprocket, ensuring that it is fitted the 
correct way round, as noted before removal. 

37 If necessary turn the sprocket until the 
locking tool can be inserted through the 

sprocket and hub to engage with the pump 

support bracket. 
38 Fit the new sprocket securing bolts, then 

turn the sprocket to that the bolts are pos- 

itioned centrally in the elongated holes. Tighten 
the sprocket bolts by hand only at this stage. 

Warning: Do not loosen the 

8.30 The built in key in the hub taper must 

align with the key way in the camshaft 

taper (arrowed) 
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9.2 Starting with the outer bolts first, 

carefully and evenly slacken the rocker 

shaft retaining bolts (arrowed) 

39 Refit and tension the timing belt as 

described in Section 7. 

Coolant pump sprocket 

40 The coolant pump sprocket is integral 

with the coolant pump. Refer to Chapter 3 for 

details of coolant pump removal. 

9 Pump injector 
rocker shaft assembly — 
removal and refitting WHS 

Note: The injector rocker shafts are only fitted 

to engine codes AJM, ARL, ASZ, ATD, AUY 

and AXR. 

Removal 

1 Remove the camshaft cover as described in 

Section 4. In order to ensure that the rocker 
arms are refitted to their original locations, use 

a marker pen or paint and number the arms 1 
to 4, with No 1 nearest the timing belt end of 

the engine. If the arms are not fitted to their 

original locations the injector basic clearance 

setting procedure must be carried out as 
described in Chapter 4B, Section 5. 

2 Starting with the outer bolts first, carefully 

and evenly slacken the rocker shaft retaining 
bolts. Discard the rocker shaft bolts, new 

ones must be fitted (see illustration). 

Refitting 

3 Carefully check the rocker shaft, rocker arms 

and camshaft bearing cap seating surface for 
any signs of excessive wear or damage. 

(arrowed) for markings 

4 Ensure that the shaft seating surface is 

clean and position the rocker shaft assembly 

in the camshaft bearing caps, making sure 

that, if reusing the original rocker arms, they 

are in their original locations. 

5 Insert the new rocker shaft retaining bolts, 

and starting from the inner bolts, gradually 

and evenly tighten the bolts to the Stage 1 
torque setting. 

6 Again, starting with the inner retaining bolts, 

tighten the bolts to the Stage 2 angle as listed 
in this Chapter’s Specifications. 

7 Refit the camshaft cover as described in 
Section 4. 

10 Camshaft and 
hydraulic tappets - removal, 
inspection and refitting Wh 

Note: A new camshaft oil seal will be required 
on refitting. 

Removal 

1 Turn the crankshaft to position No 1 piston 
at TDC. on the firing stroke, and lock the 

camshaft and the fuel injection sprocket in 

position, as described in Section 3. 

2 Remove the timing belt as described in 
Section 7. 

3 Remove the camshaft 

described in Section 8. 

4 Remove the brake vacuum pump as 

described in Chapter 9. 

5 On engine codes AJM, ARL, ASZ, ATD, 

AUY and AXR remove the injector rocker arms 
as described in Section 9. 

6 Check the camshaft bearing caps for 

identification markings (see illustration). The 

bearing caps are normally stamped with their 

respective cylinder numbers. If no marks are 
present, make suitable marks using a scriber 

or punch. The caps should be numbered from 

1 to 5, with No 1 at the timing belt end of the 

engine. Note on which side of the bearing 

caps the marks are made to ensure that they 
are refitted the correct way round. 

7 On engine codes AJM, ARL, ASZ, ATD, 

AUY and AXR, the camshaft rotates in shell 

bearings. As the camshaft bearing caps are 
removed, recover the shell bearing halves 

from the camshaft. Number the back of the 

sprocket as 

10.11 Remove the camshaft oil seal 

bearings with a felt pen to ensure that, if re- 

used, the bearings are fitted to their original 

locations. Note: Fitted into the cylinder head, 

under each camshaft bearing cap, is a washer 

for each cylinder head bolt. 

8 Unscrew the securing nuts, and remove 

Nos 1, 3 and 5 bearing caps. 

9 Working progressively, in a diagonal 

sequence, slacken the nuts securing Nos 2 

and 4 bearing caps. Note that as the nuts are 

slackened, the valve springs will push the 
camshaft up. 

10 Once the nuts securing Nos 2 and 4 

bearing caps have been fully slackened, lift off 

the bearing caps. 

11 Carefully lift the camshaft from the 

cylinder head, keeping it level and supported 

at both ends as it is removed so that the 

journals and lobes are not damaged. Remove 

the oil seal from the end of the camshaft and 

discard it —- a new one will be required for 
refitting (see illustration). 

12 Lift the hydraulic tappets from their bores 

in the cylinder head, and store them with the 

valve contact surfaces facing downwards, to 

prevent the oil from draining out. It is 

recommended that the tappets are kept 

immersed in oil for the period they are 

removed from the cylinder head. Make a note 

of the position of each tappet, as they must 

be refitted in their original locations on 

reassembly — accelerated wear leading to 

early failure will result if the tappets are 
interchanged. 

13 On engine codes AJM, ARL, ASZ, ATD, 

AUY and AXR, recover the lower shell bearing 

halves from the cylinder head; number the 

back of the shells with a felt pen to ensure 

that, if re-used, the bearings are fitted to their 
original locations. 

Inspection 

14 With the camshaft removed, examine the 

bearing caps and the bearing locations in the 

cylinder head for signs of obvious wear or 

pitting. If evident, a new cylinder head will 

probably be required. Also check that the oil 

supply holes in the cylinder head are free from 
obstructions. 

15 Visually inspect 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, indicating excessive 

wear. Accelerated wear will occur once the 

hardened exterior of the camshaft has been 

damaged, so always renew worn items. Note: 

If these symptoms are visible on the tips of the 

camshaft lobes, check the corresponding 

tappet, as it will probably be worn as well. 

16 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 run-out as 

follows: place the camshaft between two V- 

blocks and using a DTi gauge, measure the 
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run-out at the centre journal. If it exceeds the 

figure quoted in the Specifications at the start 

of this Chapter, renew the camshaft. 
17 To measure the camshaft endfloat, 

temporarily refit the camshaft to the cylinder 

head, then fit Nos 1 and 5 bearing caps and 

tighten the retaining nuts to the specified 
torque setting. Anchor a DT! gauge to the 
timing belt end of the cylinder head (see 

illustration). Push the camshaft to one end of 

the cylinder head as far as it will travel, then 

rest the DTI gauge probe on the end face of 

the camshaft, and zero the gauge. 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 

whilst this measurement is being taken. 

18 Check that the camshaft endfloat 
measurement is within the limit listed in the 
Specifications. If the measurement is outside 

the specified limit, wear is unlikely to be 
confined to any one component, so renewal 

of the camshaft, cylinder head and bearing 

caps must be considered. 

19 The camshaft bearing running clearance 

should now be measured. This will be difficult 
to achieve without a range of micrometers or 

internal/external expanding calipers, measure 

the outside diameters of the camshaft bearing 

surfaces and the internal diameters formed by 

the bearing caps (and shell bearings where 

applicable) and the bearing locations in the 

cylinder head. The difference between these 

two measurements is the running clearance. 

20 Compare the camshaft running clearance 

measurements with the figure given in the 

Specifications; if any are outside the specified 
tolerance, the camshaft, cylinder head and 

bearing caps (and shell bearings where 

applicable) should be renewed. 

21 Inspect the hydraulic tappets for obvious 

signs of wear or damage, and renew if 

necessary. Check that the oil holes in the 

tappets are free from obstructions. 

Refitting 

22 Smear some clean engine oil onto the 

sides of the hydraulic tappets, and offer them 

into position in their original bores in the 
cylinder head. Push them down until they 

contact the valves, then lubricate the 

camshaft lobe contact surfaces. 
23 Lubricate the camshaft and cylinder head 

bearing journals (and shell bearings where 

applicable) with clean engine oil. 
24 Carefully lower the camshaft into position 
in the cylinder head making sure that the cam 

lobes for No 1 cylinder are pointing upwards. 

25 Refit a new camshaft oil seal on the front 

of the camshaft. Make sure that the closed 
end of the seal faces the camshaft sprocket 
end of the camshaft, and take care not to 
damage the seal lip. Locate the seal against 

the seat in the cylinder head. 
26 Oil the upper surfaces of the camshaft 

: ‘ ui 

10.17 Checking camshaft endfloat using a 

DTI gauge 

bearing journals (and shell bearings where 

applicable), then fit Nos 2 and 4 bearing caps. 

Ensure that they are fitted the right way round 

and in the correct locations (see paragraph 6), 

then progressively tighten the retaining nuts in 

a diagonal sequence to the specified torque. 

Note that as the nuts are tightened, the 

camshaft will be forced down against the 

pressure of the valve springs. 

27 Fit bearing caps 1, 3 and 5 over the 

camshaft and progressively tighten the nuts to 

the specified torque. Note that it may be 

necessary to locate No 5 bearing cap by 

tapping lightly on the end of the camshaft. 

28 Refit the camshaft sprocket as described 

in Section 8. 
29 Refit and tension the timing belt as 

described in Section 7. 
30 Refit the brake vacuum pump as 

described in Chapter 9. 

11 Hydraulic tappets — 

WHY 
testing 

Warning: After fitting hydraulic 

VIN tappets, wait a minimum of 30 min- 
utes (or preferably, leave overnight) 

before starting the engine, to allow the 

tappets time to settle, otherwise the valve 

heads will strike the pistons. 

1 The hydraulic tappets are self-adjusting, 

and require no attention whilst in service. 

2 If the hydraulic tappets become excessively 

noisy, their operation can be checked as 

described below. 

11.8 Press down on the tappet using a 

wooden or plastic instrument 

3 Start the engine, and run it until it reaches 

normal operating temperature, increase the 

engine speed to approximately 2500 rpm 

for 2 minutes. 

4 If any hydraulic tappets are heard to be 

noisy, carry out the following checks. 

5 Remove the camshaft cover as described in 

Section 4. 
6 Using a socket or spanner on the crank- 

shaft sprocket bolt, turn the crankshaft until 

the tip of the camshaft lobe above the tappet 

to be checked is pointing vertically upwards. 

7 Using feeler blades, check the clearance 

between the top of the tappet, and the cam 

lobe. If the play is in excess of 0.1 mm, renew 

the relevant tappet. If the play is less than 

0.1 mm, or there is no play, proceed as follows. 

8 Press down on the tappet using a wooden 

or plastic instrument (see illustration). If free 

play in excess of 1.0 mm is present before the 

tappet contacts the valve stem, renew the 

relevant tappet. 

9 On completion, refit the camshaft cover as 

described in Section 4. 

12 Camshaft oil seals — 
renewal 

WYK 

Right-hand oil seal 

41 Remove the timing belt as described in 

Section 7. 
2 Remove the camshaft sprocket and hub, as 

described in Section 8. 
3 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 camshaft sealing surface. 

Thread two self-tapping screws into the holes, 

and using a pair of pliers, pull on the heads of 

the screws to extract the oil seal. 

4 Clean out the seal housing and the sealing 

surface of the camshaft by wiping it with a 

lint-free cloth. Remove any swarf or burrs that 

may cause the seal to leak. 
5 Do not lubricate the lip and outer edge of 

the new oil seal, push it over the camshaft 

until it is positioned in place above its 

housing. To prevent damage to the sealing 

lips, wrap some adhesive tape around the end 

of the camshaft. 
6 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. 
7 Refit the camshaft sprocket and its hub, as 

described in Section 8. 
8 Refit and tension the timing belt as 

described in Section 7. 

Left-hand oil seal 

9 The left-hand camshaft oil seal is formed by 
the brake vacuum pump seal. Refer to 

Chapter 9 for details of brake vacuum pump 

removal and refitting. 
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13.6a Where applicable, undo the bolt 

(arrowed) from the inner cover... 

13 Cylinder head - 
removal, inspection 
and refitting 

Note: The cylinder head must be removed 

with the engine cold. New cylinder head bolts 

and a new cylinder head gasket will be 

required on refitting, and suitable studs will be 

required to guide the cylinder head into 
position — see text. 

Removal 

1 Disconnect the battery negative lead and 

remove the engine top cover. Note: Before 

disconnecting the battery, refer to 

‘Disconnecting the battery’ at the rear of this 
manual. 

2 Drain the cooling system and engine oil as 

described in Chapter 1B. 

3 Remove the camshaft cover as described in 

Section 4. 

4 Remove the timing belt as described in 

Section 7. 

5 Remove the camshaft sprocket and timing 

belt tensioner as described in Section 8. 

6 Where applicable, unscrew the bolt(s) 

securing the rear timing belt cover to the 

cylinder head (see illustrations). 

7 Using two suitable nuts locked together, 

unscrew the timing belt tensioner mounting 

stud from the cylinder head (see illustration). 

8 If the engine is currently supported using a 

hoist and lifting tackle attached to the engine 

lifting brackets on the cylinder head, it is now 

necessary to attach a suitable bracket to the 

ks 

13.13 Disconnect the injection system 

wiring plug (arrowed) behind the oil filter 

housing 

pt : 
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13.6b ...and the one (arrowed) on the 

side of the cover 

cylinder block, so that the engine can still be 

supported as the cylinder head is removed. 

Alternatively, the engine can be supported 

using a trolley jack and a block of wood 

positioned under the engine sump. 

Engine codes 
AGP, AQM, AGR, AHF, ALH and ASV 

9 Slacken the clip and disconnect the 

radiator top hose from the front of the coolant 

housing on the left-hand side of the cylinder 

head. Similarly, disconnect the heater hose 

from the rear of the housing, and the smaller 

oil cooler hose from the bottom of the 

housing. Move the hoses to one side. 

10 Slacken the clip, and disconnect the 

coolant purge hose from the rear left-hand 
side of the cylinder head. 

11 Disconnect the exhaust front section from 

the exhaust manifold or the turbocharger, as 

applicable, as described in Chapter 4D. 

12 On turbo models, proceed as follows: 

a) Disconnect the vacuum hose from the 

turbocharger wastegate actuator. 

b) Where applicable, disconnect the boost 

pressure solenoid valve hose from the 
turbocharger. 

c) Slacken the hose clips, and disconnect 

the air inlet trunking from the 
turbocharger. 

d) Slacken the hose clips, and remove the 

turbocharger-to-intercooler air trunking. 

e) Where applicable, unbolt and remove the 

turbocharger support bracket. 

f) Unscrew the union bolt, and disconnect 

the turbocharger oil return pipe from the 

cylinder block. Recover the sealing rings. 

13.16a Disconnect the vacuum hose 

(arrowed) from the brake vacuum pump 

13.7 Using two nuts locked together to 

unscrew the tensioner mounting stud 

g) Slacken the union nut and disconnect the 

oil supply pipe from the turbocharger. 

Release the pipe from any brackets on the 

exhaust manifold and cylinder head. 

13 Disconnect the wiring from the following 

components, noting the routing of the wiring: 

a) Fuel injection pump fuel cut-off solenoid 

(on top of injection pump — loosen 
securing nut). 

b) Fuel injection pump start-of-injection 

valve (see illustration). 

Cc) Inlet manifold flap adjuster valve (turbo 

engines) — at rear of inlet manifold. 

d) Coolant temperature sensor/temperature 

gauge sender (left-hand end of cylinder 
head). 

e) Fuel injector needle lift sensor (behind oil 

filter housing). 
f) Main glow plug feed wiring. 

14 Disconnect the main fuel leak-off hose 
from the fuel injectors. 

15 Slacken the union nuts, whilst counter- 

holding the unions with a second spanner, 

and remove the fuel injector pipes as an 
assembly. 

16 Disconnect the vacuum hoses from the 

brake vacuum pump and EGR valve (see 
illustrations). 

17 On models fitted with an inlet manifold flap 

vacuum damper (See Chapter 4D, Section 3), 

either remove the damper reservoir from the 

bracket on the cylinder head, or remove the 
reservoir with its bracket. 

18 Make a final check to ensure that all 

relevant pipes, hoses and wires have been 

disconnected and moved clear of the working 
area to enable removal of the cylinder head. 

13.16b EGR valve and vacuum hose 

(arrowed) — turbo models 
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13.19 Cylinder head bolt slackening 

sequence 

19 Progressively slacken the cylinder head 

bolts, by one turn at a time, in order (see 

illustration). Remove the cylinder head bolts. 

20 With all the bolts removed, lift the cylinder 

head from the block, together with the 
manifolds (and turbocharger, where 

applicable). If the cylinder head is stuck, tap it 

with a soft-faced mallet to break the joint. Do 

not insert a lever into the gasket joint. 

21 Lift the cylinder head gasket from the 

block. Do not discard the gasket at this stage, 

as it will be required when determining the 

thickness of the new gasket required. 

22 If desired, the manifolds can be removed 

from the cylinder head with reference to 

Chapter 4B (inlet manifold) or 4D (exhaust 

manifold). 

Engine codes 
AJM, ARL, ASZ, ATD, AUY and AXR 

Note: /t is necessary to unplug the central 

connector for the unit injectors — this may 

cause a fault code to be logged by the engine 

management ECU. This code can only be 

erased by a VW dealer or suitably-equipped 

specialist. 

23 Remove the bolt securing the camshaft 

position sensor to the cylinder head. There is 

no need to disconnect the wiring at this stage 

(see illustration). 

24 Disconnect the charge air pipe from the 

inlet manifold to the intercooler and place to 

one side. 
25 Disconnect the central connector for the 

unit injectors (see illustration). 

26 Undo the two bolts securing the coolant 

junction to the end of the cylinder head (see 
illustration). There is no need to disconnect 

the pipes or wiring plugs at this stage. 

27 Unscrew the four retaining bolts and pull 

the tandem pump away from the cylinder 

head without disconnecting the fuel or 

vacuum hoses (see illustration). 

28 Disconnect and remove the hose 

connecting the upper coolant pipe to the pipe 

at the end of the cylinder head (see 

illustration). 
29 Remove the turbocharger as described in 

Chapter 4D. 

13.23 Unscrew the bolt and remove the 

camshaft position sensor 

13.26 Undo the two bolts (arrowed) and 

remove the coolant outlet from the end of 

the cylinder head 

30 Slacken and remove the bolt securing the 
upper metal coolant pipe to the cylinder head. 

31 Disconnect the wiring connectors from the 

glow plugs — if necessary, refer to Chapter 5C. 

32 Disconnect vacuum pipes to the EGR 

valve and the manifold flap actuator (see 

illustration). 
33 Using a multi-splined tool, undo the 

cylinder head bolts, working from the outside- 

in, evenly and gradually. Check that nothing 

remains connected, and lift the cylinder head 

from the engine block. Seek assistance if 

possible, as it is a heavy assembly, especially 

as it is being removed complete with the 

manifolds. 
34 Remove the gasket from the top of the 

block, noting the locating dowels. 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. 

13.28 Disconnect the coolant hose from 

the end of the cylinder head 

13.25 Disconnect the central connector 

for the injectors 

13.27 Undo the four tandem pump 

retaining bolts (arrowed) 

Inspection 

35 Dismantling and inspection of the cylinder 

head is covered in Part Chapter 2D. 

Cylinder head gasket selection 
Note: A dia/ test indicator (DTI) will be 

required for this operation. 

36 Examine the old cylinder head gasket for 

manufacturer’s identification markings (see 

illustration). These will be in the form of holes 

or notches, and a part number on the edge of 

the gasket. Unless new pistons have been 

fitted, the new cylinder head gasket must be 

of the same type as the old one. In this case, 

purchase a new gasket, and proceed to 

paragraph 43. 

37 If new piston assemblies have been fitted 

as part of an engine overhaul, or if a new short 

engine is to be fitted, the projection of the 

piston crowns above the cylinder head mating 

face of the cylinder block at TDC must be 

13.32 Disconnect the vacuum pipes 

(arrowed) 
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13.36 The thickness of the cylinder head 

gasket can be identified by notches or 

holes 

measured. This measurement is used to 

determine the thickness of the new cylinder 

head gasket required. 
38 Anchor a dial test indicator (DTI) to the top 

face (cylinder head gasket mating face) of the 

cylinder block, and zero the gauge on the 

gasket mating face. 

39 Rest the gauge probe on No 1 piston 

crown, and turn the crankshaft slowly by hand 
until the piston reaches TDC. Measure and 

record the maximum piston projection at TDC 

(see illustration). 
40 Repeat the measurement for 

remaining pistons, and record the results. 

41 If the measurements differ from piston-to- 

piston, take the highest figure, and use this to 
determine the thickness of the head gasket 

required as follows. 

the 

Gasket identification 

(number of holes/ 

Piston projection notches) 

0.91 to 1.00 mm 1 

0.01 to 1.10 mm 2 

1.11 to 1.20 mm 3 

42 Purchase a new gasket according to the 

results of the measurements. 

Refitting 

Note: /f a VW exchange cylinder head, 

complete with camshaft, is to be fitted, the 

manufacturers recommend the following: 
a) Lubricate the contact surfaces between 

the tappets and the cam lobes before 

fitting the camshaft cover. 

H32041 
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13.56a Cylinder head bolt tightening 

sequence 

} 

13.39 Measuring the piston projection at 

TDC using a dial gauge 

b) Do not remove the plastic protectors from 

the open valves until immediately before 

fitting the cylinder head. 

c) Additionally, if a new cylinder head is 

fitted, VW recommend that the coolant is 

renewed. 

43 The mating faces of the cylinder head and 

block must be perfectly clean before refitting 

the head. Use a scraper to remove all traces 

of gasket and carbon, also clean the tops of 

the pistons. Take particular care with the 

aluminium surfaces, as the soft metal is easily 

damaged. 

44 Make sure that debris is not allowed to 

enter the oil and water passages - this is 

particularly important for the oil circuit, as 

carbon could block the oil supply to the 

camshaft and crankshaft bearings. Using 

adhesive tape and paper, seal the water, oil 

and bolt holes in the cylinder block. 

45 To prevent carbon entering the gap 

between the pistons and bores, smear a little 

grease in the gap. After cleaning a piston, 

rotate the crankshaft to that the piston moves 

down the bore, then wipe out the grease and 

carbon with a cloth rag. Clean the other piston 

crowns in the same way. 

46 Check the head and block for nicks, deep 

scratches and other damage. If slight, they 

may be removed carefully with a file. More 

serious damage may be repaired by 

machining, but this is a specialist job. 

47 |f warpage of the cylinder head is 

suspected, use a straight-edge to check it for 

distortion, as described in Chapter 2D. 

48 Ensure that the cylinder head bolt holes in 

the crankcase are clean and free of oil. 

Syringe or soak up any oil left in the bolt 

holes. This is most important in order that the 

correct bolt tightening torque can be applied, 

and to prevent the possibility of the block 

being cracked by hydraulic pressure when the 

bolts are tightened. 

49 Turn the crankshaft anti-clockwise all the 

pistons at an equal height, approximately 

halfway down their bores from the TDC 

position (see Section 3). This will eliminate any 

risk of piston-to-valve contact as the cylinder 

head is refitted. 

50 Where applicable, refit the manifolds with 

reference to Chapters 4B and/or 4D. 

13.51 Two of the old head bolts (arrowed) 

can be used as cylinder head alignment 

guides 

51 To guide the cylinder head into position, 

screw two long studs (or old cylinder head 

bolts with the heads cut off, and slots cut in 

the ends to enable the bolts to be unscrewed) 

into the cylinder block (see illustration). 

52 Ensure that the cylinder head locating 

dowels are in place in the cylinder block, then 
fit the new cylinder head gasket over the 

dowels, ensuring that the part number is 

uppermost. Where applicable, the OBEN/TOP 

marking should also be uppermost. Note that 

VW recommend that the gasket is only 

removed from its packaging immediately prior 

to fitting. : 

53 Lower the cylinder head into position on 

the gasket, ensuring that it engages correctly 

over the guide studs and dowels. 

54 Fit the new cylinder head bolts to the 

eight remaining bolt locations, and screw 
them in as far as possible by hand. 

55 Unscrew the two guide studs from the 

exhaust side of the cylinder block, then screw 

in the two remaining new cylinder head bolts 

as far as possible by hand. 

56 Working progressively, in sequence, 
tighten all the cylinder head bolts to the 
specified Stage 1 torque (see illustrations). 

57 Again working progressively, in sequence, 
tighten all the cylinder head bolts to the 

specified Stage 2 torque. 

58 Tighten all the cylinder head bolts, in 

sequence, through the specified Stage 3 

angle (see illustration). 

59 Finally, tighten all the cylinder head bolts, 

in sequence, through the specified Stage 4 

angle. 

13.56b Using a torque wrench to tighten 

the cylinder head bolts 
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bolts 

60 After finally tightening the cylinder head 

bolts, turn the camshaft so that the cam lobes 

for No 1 cylinder are pointing upwards. 

61 Where applicable, reconnect the lifting 

tackle to the engine lifting brackets on the 

cylinder head, then adjust the lifting tackle to 

support the engine. Once the engine is 

adequately supported using the cylinder head 

brackets, disconnect the lifting tackle from the 

bracket bolted to the cylinder block, and 
unbolt the improvised engine lifting bracket 

from the cylinder block. Alternatively, remove 

the trolley jack and block of wood from under 

the sump. 
62 The remainder of the refitting procedure is 

a reversal of the removal procedure, bearing 

in mind the following points. 

a) Refit the camshaft cover with reference to 

Section 4. 
b) On turbo models, use new sealing rings 

when reconnecting the turbocharger oil 

return pipe to the cylinder block. 

c) Reconnect the exhaust front section to 

the exhaust manifold or turbocharger, as 

applicable, with reference to Chapter 4D. 

d) Refit the timing belt tensioner with 

reference to Section 8. 
e) Refit the camshaft sprocket as described 

in Section 8, and refit the timing belt as 

described in Section 7. 
f) On non-turbo engines, refit the upper 

section of the inlet manifold as described 

in Chapter 4B. 
g) Refill the cooling system and engine oil as 

described in Chapter 1B. 

17.2 Removing the crankshaft oil seal 

using self-tapping screws 

14 Sump - 
removal and refitting 

Proceed as described in Section 13, in 

Chapter 2A. 

15 Oil pump and drive chain - 
removal, inspection 
and refitting 

Proceed as described in Section 14 in 

Chapter 2A. 

16 Flywheel/driveplate/clutch 
pressure plate — removal, 
inspection and refitting WHY 

Non-turbo engines 

1 The clutch pressure plate is bolted directly 

to the crankshaft flange, and the dished 

flywheel is then bolted to the pressure plate. 

Removal and refitting procedures for the 

clutch pressure plate and flywheel are given in 

Chapter 6. 

Turbo engines 

2 Proceed as described for 2.0 litre engines, 

in Section 15, Chapter 2A. 

17 Crankshaft oil seals - 
renewal 

Note 1: The oi/ seals are a PTFE (Teflon) type 

and are fitted dry, without using any grease or 

oil. These have a wider sealing lip and have 

been introduced instead of the coil spring type 

oil seal. 
Note 2: /f the oi] seal housing is removed, 

suitable sealant (VW D 176 404 A2, or 

equivalent) will be required to seal the housing 

on refitting. 

Right-hand oil seal 

1 Remove the timing belt as described in 

Section 7, and the crankshaft sprocket with 

reference to Section 8. 

17.3 Prising the oil seal from the 

crankshaft oil seal housing 

2 To remove the seal without removing the 

housing, drill two small holes diagonally 

opposite each other, insert self-tapping 

screws, and pull on the heads of the screws 

with pliers (see illustration). 

3 Alternatively, to remove the oil seal 

complete with its housing, proceed as 

follows. 
a) Remove the sump as described in 

Section 14. This is necessary to ensure a 

satisfactory seal between the sump and 

oil seal housing on refitting. 

b) Unbolt and remove the oil seal housing. 
c) Working on the bench, lever the oil seal 

from the housing using a suitable 

screwdriver. Take care not to damage the 

seal seating in the housing (see 

illustration). 

4 Thoroughly clean the oil seal seating in the 

housing. 
5 Wind a length of tape around the end of the 

crankshaft to protect the oil seal lips as the 

seal (and housing, where applicable) is fitted. 
6 Fit anew oil seal to the housing, pressing or 

driving it into position using a socket or tube 

of suitable diameter. Ensure that the socket or 

tube bears only on the hard outer ring of the 

seal, and take care not to damage the seal 

lips. Press or drive the seal into position until it 

is seated on the shoulder in the housing. 

Make sure that the closed end of the seal is 

facing outwards. 

7 If the oil seal housing has been removed, 

proceed as follows, otherwise proceed to 

paragraph 11. 

8 Clean all traces of old sealant from the 

crankshaft oil seal housing and the cylinder 
block, then coat the cylinder block mating faces 

of the oil seal housing with a 2.0 to 3.0 mm thick 

bead of sealant (VW D 176 404 A2, or 

equivalent). Note that the seal housing must be 

refitted within 5 minutes of applying the sealant. 

Caution: DO NOT put excessive amounts of 

sealant onto the housing as it may get into 

the sump and block the oil pick-up pipe. 

9 Refit the oil seal housing, and tighten the 

bolts progressively to the specified torque 

(see illustration). 
10 Refit the sump as described in Section 14. 

11 Refit the crankshaft sprocket with 

reference to Section 8, and the timing belt as 

described in Section 7. 

end of the crankshaft 
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17.17 Locate the crankshaft oil seal fitting 

tool over the end of the crankshaft 

Left-hand oil seal 

12 Remove the flywheel/driveplate as 

described in Section 16. 

13 Remove the sump as described in Sec- 

tion 14. This is necessary to ensure a satis- 

factory seal between the sump and oil seal 

housing on refitting. 

14 Unbolt and remove the oil seal housing, 

complete with the oil seal. 

15 The new oil seal will be supplied ready- 

fitted to a new oil seal housing. 

16 Thoroughly clean the oil seal housing 

mating face on the cylinder block, 

17 New oil seal/nousing assemblies are 

supplied with a fitting tool to prevent damage to 

the oil seal as it is being fitted. Locate the tool 

over the end of the crankshaft (see illustration). 

18 If the original oil seal housing was fitted 

using sealant, apply a thin bead of suitable 

sealant (VW D 176 404 A2, or equivalent) to 

the cylinder block mating face of the oil seal 

housing. Note that the seal housing must be 

refitted within 5 minutes of applying the 
sealant, 

Caution: DO NOT put excessive amounts of 

sealant onto the housing as it may get into 

the sump and block the oil pick-up pipe. 

19 Carefully fit the oil seal/nhousing assembly 
over the end of the crankshaft, then refit the 

securing bolts and tighten the bolts 

progressively, in a diagonal sequence, to the 

specified torque (see illustrations). 

20 Remove the oil seal protector tool from 

the end of the crankshaft. 

21 Refit the sump as described in Section 14. 

22 Refit the flywheel/driveplate as described 
in Section 16. 

17.19a Fit the oil seal/housing assembly 

over the end of the crankshaft. . . 

18 Engine/transmission 
mountings — 
inspection and renewal 

Refer to Section 17 in Chapter 2A for the 

basic procedure, however, note that the right- 
hand engine mounting is different. 

19 Engine oil cooler - 
removal and refitting 

WU 
Note: New sealing rings will be required on 
refitting. 

Removal 

1 The oil cooler is mounted under the oil filter 

housing on the front of the cylinder block (see 

illustration opposite). 

2 Position a container beneath the oil filter to 

catch escaping oil and coolant. 

3 Clamp the oil cooler coolant hoses to 

minimise coolant spillage, then remove the 

clips, and disconnect the hoses from the oil 

cooler. Be prepared for coolant spillage. 

4 Unscrew the oil cooler securing plate from 

the bottom of the oil filter housing, then slide 

off the oil cooler. Recover the O-rings from 

the top and bottom of the oil cooler. 

Refitting 

5 Refitting is a reversal of removal, bearing in 
mind the following points: 
a) Use new oil cooler O-rings. 

b) Tighten the oil cooler securing plate to the 

specified torque. 

c) On completion, check and if necessary 

top up the oil and coolant levels. 

20 Oil pressure relief valve — 
removal, inspection 
and refitting WU 

Note: On engine codes AJM, ARL, ASZ, ATD, 

AUY and AXR, the pressure relief valve is part 

of the oil filter housing and cannot be 

removed, DO NOT loosen the sealing plug on 
these models. 

— w 

17.19b ... then tighten the securing bolts 

to the specified torque 

Removal 

1 The oil pressure relief valve is fitted to the 

right-hand side of the oil filter housing (see 

illustration 19.1). Remove the engine top 
cover(s) to gain access to the switch (see 

Section 4). 

2 Wipe clean the area around the relief valve 

plug then slacken and remove the plug and 

sealing ring from the filter housing. Withdraw 

the valve spring and piston, noting their 

correct fitted positions. If the valve is to be left 

removed from the engine for any length of 

time, plug the oil filter housing aperture. 

Inspection 

3 Examine the relief valve piston and spring 

for signs of wear or damage. At the time of 

writing it appears that the relief valve 

components were not available separately; 

check with your VW dealer for the latest parts 

availability. If wear or damage is present it will 

be necessary to renew the complete oil filter 
housing assembly. 

Refitting 

4 Fit the piston to the inner end of the 
spring then insert the assembly into the oil 

filter housing. Ensure the sealing ring is 

correctly fitted to the valve plug then fit the 
plug to the housing tightening it to the 
specified torque. 

5 On completion, check and, if necessary, 

top-up the engine oil as described in Weekly 

checks. On completion, refit the engine top 
cover(s). 

21 Oil pressure 
warning light switch - 
removal and refitting Mitt 

Removal 

1 The oil pressure warning light switch is 

fitted to the right-hand side of the oil filter 

housing (see illustration 19.1). Remove the 

engine top cover(s) to gain access to the 

switch (see Section 4). 

2 Disconnect the wiring connector and wipe 

clean the area around the switch. 

3 Unscrew the switch from the filter housing 

and remove it, along with its sealing washer. If 

the switch is to be left removed from the 

engine for any length of time, plug the oil filter 
housing aperture. 

Refitting 

4 Examine the sealing washer for signs of 

damage or deterioration and if necessary 
renew. 

5 Refit the switch, complete with washer, and 

tighten it to the specified torque. 

6 Securely reconnect the wiring connector 

then check and, if necessary, top-up the 

engine oil as described in Weekly checks. On 

completion, refit the engine top cover(s). 



19.1 Oil filter and oil cooler mounting 

details 

Oil cooler securing plate 

O-ring 

Oil cooler 
O-ring 
Washer 
Sealing plug 
Sealing plug 
Oil pressure relief valve spring (engine 

codes — AGP, AQM, AGR, AHF, ALH and 
ASV) 
Oil pressure relief valve piston (engine 

codes — AGP, AQM, AGR, AHF, ALH and 
ASV) 

10 Oil pressure warning light switch 

11 Gasket 
12 Mounting bolt 

13 Oil filter housing 
14 Seal 
15 Oil supply pipe to turbo 
16 Banjo bolt - turbo (or sealing plug — non- 

turbo models) 

17 Oil filter cover 

18 O-ring 
19 Oil filter 
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Chapter 2 Part D: 

2De1 

Engine removal and overhaul procedures 

Contents 
Crankshaft — checking endfloat and inspection ................ 15 
Crankshaft — refitting and main bearing clearance check ......... 19 

AGEN TALL oe TEITIOVA craks sis. 4 ens, vm, aera lets ued siotar eed ioeraiel one, greteney wire 12 
Cylinder block/crankcase — cleaning and inspection ............ 13 

SV INGET IAC <CONSITIANINING' aig ate a gions 4 ata vty a taere ermcnaues eh A wwRt hn 8 
VNMCNAIORC = TOASSOIMDIY 0054 dis casts ee mein win Wabi aes ors. 10 
Cylinder head and valves — cleaning and inspection............. 9 

Engine - initial start-up after overhaul and reassembly ........... 21 

Engine and transmission (diesel engines) — removal and refitting... 6 

Engine and transmission (DOHC petrol engines) — removal and 

SENET Atos Sah eon Pe koseta gag stem ate wlatais sofa rrels se Aes Is} 

Engine and transmission (SOHC petrol engines) —- removal and 

PDTC ee haar oe ee ee eee POM: ap edisainla Birate Rlgatere ae © or 4 

Degrees of difficulty 

Fairly easy, suitable 2. 

for beginner with x 

wR some experience 

Fairly difficult, aw Be 

suitable for competent a» experienced DIY N 

x N DIY mechanic 

Engine overhaul — general information ..........2..eeeeeeeeee 2 

Engine overhaul — preliminary information .................++55 7 

Engine overhaul — reassembly sequence .............+++0005: 17 

Engine/transmission removal — preparation and precautions ...... 3 

CASHIEFALINTORIMATOMN: 1 «tio cheueactanaes Suen mae tea eis eeake Geass’ suns eis 1 

Main and big-end bearings — inspection ...........-.005+eeees 16 

EISTOMMINOS ea TOT UEIIG) Giver v/etres noite aeaha ale Gaba va otal. kant asciaa a 5 18 

Piston/connecting rod assemblies — cleaning and inspection ..... 14 

Piston/connecting rod assemblies — refitting and big-end bearing 

GISATANGCS'CNECK S vivs unlate nietara remark e meR eitios ea TAI ue Orel war» o 20 

Difficult, suitable for Very difficult, 

suitable for expert DIY 

mechanic or professional 

Specifications 
Cylinder head 
Minimum permissible dimension between top of valve stem and top surface of cylinder head: 

1.6 SOHC engines: 
Except BFQ and AVU engines: 

MEL BINGE! oomintan tee Chote Raters cesicis ritccsla et rts lets kore, riots 

BFQ and AVU engines: 
HNGUVAINDS ines Anis eclotie tae Eat ate cia Pa tea ea eu bere 

Exhaust valves 

2.0 SOHC engines: 
Inlet valves 

Exhaust valves 
1.4 and 1.6 litre DOHC petrol engines: 

Inlet valves 

Exhaust valves 

1.8 litre DOHC petrol engines: 

Outer inlet valves 
eee IM AU GGT. tia ele ayee AEG moe eit mia ee hile ove ial » 

Exhaust valve 

Diesel engines: 
Inlet valves 

Exhaust valves 

Minimum cylinder head height: 
1.6 SOHC petrol engines: 
GOT Es BICUIAY Wy ingusca diel ca Wine twee) de pla vised wale > an bed pe 

BFQ and AVU 
2.0 SOHC petrol engines 
1.4 and 1.6 litre DOHC petrol engines 
SPANO MCD ONEN CIOS v2 ae slecln rs Pie. bo ee ve vse k ene wee 

BRB BOMEI OGM Vitis > vie cs aie eh Gerd a km oe 2a RMIT? RI, ad 
Maximum cylinder head gasket face distortion: 

All engines except 1.4 and 1.6 litte DOHC engines .............. 

1.4 and 1.6 litre DOHC engines 
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Valves 
Valve stem diameter: Inlet valves Exhaust valves 

1.6 SOHC engines: 
Except /BFQ and/AVU engines’ ...c0 orxasiaesssdobede eke 6.92 + 0.02 mm 6.92 + 0.02 mm BPO) and AVU. erioiieiw sae a sc cd bok s,s ye 5.98 + 0.007 mm 5.96 + 0.007 mm 2.0 litre SOHC enginséisa.te 2.0.80 34.0 ee eee. 6.98 + 0.007 mm 6.96 + 0.007 mm 14 and 1.6litte DORE engines ox .c..0.. ea eRe ee 5.973 mm 5.953 mm 

UIE DOHC Giditiog sor rcck cot once oc eee 5.963 mm 5.943 mm 
Diesel Qngingani Goaraies toi « ce ce oe ee ee 6.963 mm 6.943 mm 

Valve head diameter: 
SONG Gnginog Some rags. 4 tad dicta stun cae eee toe ae 39.5 + 0.15 mm 32.9 + 0.15 mm lAdnd 1,646, DOHC engines... ... ceeds ee 29.5 mm 26.0 mm LS CERS DONG Gngines vc... . 05.00. cele ace ne tn meee 26.9 mm 29.9 mm 
Diesel engine: 

AGP, AQM, AGR, ALH, AHF and ASV ONGINGS <a whee > eee 6.963 mm 6.943 mm 
AJM, ASZ, ARL, ATD, AUY and AXR GNOINOS 8 Aes hc ee 6.980 mm 6.956 mm Valve length: 

1.6 SOHC engines: 

Except BEQ and. AVU engines «x... ue.us éus sci oan « tan eniene ces 91.85 mm 91.15 mm BEG AnGLAVU GNOINGS missus oe. e ce) ae stant ae ee 93.85 mm 93.85 mm EOONG ONGINOS si. eee eee ee mee eee ie ae eee 91.85 mm 91.15 mm A.4.8n0.1.6:litre DOHC engines ¢ euct ume eee i 100.9 mm 100.5 mm 8 litte DONC engines: srcysyaiiottns Ge tlh eens le endl gan 104.84 to 105.34 mm 103.64 to 104.14 mm Diesel engine: 
AGR, AHF, ALH and ASV CNGineS sa awe wen Ot) DIO Ded oo Glare e 96.85 mm 96.85 mm AGP arid AOM @nginetuecpen Ge weer feo) tron i casee eeu ee ee 96.55 mm 96.35 mm AJM, ASZ, ARL, ATD, AUY and AXR enginessaa = tae 89.95 mm 89.95 mm Valve seat angle (all’engines) 2... 2.0.0... ewes eee 45° 

Crankshaft 
See Note in Section 2 about 1.4 litre engines 
1.6 and 2.0 litre SOHC engines: 

Main journal diameter: 
Basic dimension: 

All except 1.6 litre BFQ engines ......................... 54.00 mm (Nominal) 
By ALS EF OONQING ry ttat mele tut oho koe atte en ell 48.00 mm (Nominal) 

Big-end journal diameter: 
Basic dimension: 

Al axcept 1,6 litre BFO engines <5. 1.5a.).. 0-4 oe es cts 47.80 mm (Nominal) 
1G Ue FQ engine pewter at eres coh Neo tee a am 42.00 mm (Nominal) 

Endfloat: 
AU RR Soe eT Sen eny (ee ee ee 0.07 to 0.23 mm 
Wah NM tense aatamtennan eerie tes FPS a eae 0.30 mm 

Main journal diameter: 
Rive le SAUNT rates emcee Sac ask Sor ed aa atte.b aa tic serena 54.00 mm (Nominal) 

Big-end journal diameter: 
EASON MONSON cards hveis cBslatyes oc aah urea Cw do aceenee 47.80 mm (Nominal) 

Endfloat: 
TOW Geer riaca ane ak Ment ear fier ie en eB 0.07 to 0.18 mm 
ides ULE Se Pe eeios ab eeai ee: Ser Meni Annee ee “UR OY 0.20 mm 

Main journal diameter: 
BMBE CUNOUSION: clr ereer re eatl erie at), Be hoe ay seit 54.00 mm (Nominal) 

Big-end journal diameter 
Basi Cleon Jy iil ent Rub ea c ony «Sess see ate ie OR * 47.80 mm (Nominal) 

Endfloat: 
GW on Berea tens Inca tas ng SiO La evn Chad oe Sc welts ec HO 0.07 to 0.23 mm 
WORE Win event ira do ge uw Sok cock ele blak. RN OR 0.30 mm 

Diesel engines: 

Main journal diameter: 
ARRAS OUT MOL SION US lel wrers cs 500s ma K's, ie ohn mig,« cee 54.00 mm (Nominal) 

Big-end journal diameter 
BASIS AMGIBION 652 65 i oben av basa. nso PAUSE RRO STUER 47.80 mm (Nominal) 

Endfloat: 
NOW Rare ee SUR ER EE NG t Mein v'd0!s 5 cutee lees 4 sic CEE 0.07 to 0.17 mm 
NMA DTN Err ssa sAtle bh ats in nh Soe Gd 6 ote 2 0.37 mm 
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Bearing running clearances 
See Note in Section 2 about 1.4 litre engines 
1.6 litre SOHC engines: 

Main bearings: 

Except for BFQ engines 

CoCr EMICLIGESS ae A Ante Mc uc oi erie alee mae eet Te Re ne 

Big-end bearings: 

EXCODEIO EC Ee OWES res sie gine om aaeo sind oh ee cece dre seo s 

SG ae ger a Ne dy halt a car gs gery ae, PM Airy id’. rein, SERA er aa at 
2.0 litre SOHC engines: 

Main bearings: 

PR IOLA Ze TIO IOS stad 5s. elSTeA Me tie sie eials niet ek ae eo ine 

AZJ engines 

Big-end bearings: 

ACO ALU ONONIGS vu actirsiscetsametMaah ils tas tits bot sociue! tis Ueto, oi ec 

AZJ engines 

1.4 DOHC engines: 

Big-end bearings 

1.6 litre DOHC engines: 

PUTA TROA UIA) tasks pen athe a Sout i dh eRe aaa s:'9 Joi Piss "al iv UNorpua te Sense Oke 

Big-end bearings 

1.8 litre DOHC engines: 

MIME Grae Yetto te, scale 80st ate aUs + sts /Vl aur Da aves elena ® VK 
Big-end bearings 

Diesel engines: 

EUR SET hfet as Wop leRee Reppin ey he Su c\ cle Se aPC cet ar aR ne aera mea 
Big-end bearings 

Pistons/connecting rods 
Connecting rod side-play on crankshaft journal: 

EULER Cus ah rmettic GPL. cciery eieelee av avidin phelaivie 
2.0 litre SOHC engines: 

PN Xe OL Zi) ONG ar tec eieer Manure Ae 'o veda! Wedgvalene Winecomies ae 

AZJ engine 

1.4 and 1.6 litre DOHC engines 

SECT) iG: GLOGS km was Miele ataid Pilea nt. < « Peale ais 5 aya avelereldiaerele 

[Pie HICH GS iea wt Ame aN ACA ates all tde.« che dietetics ate. o\s) side oe ae 

Piston rings 
End gaps: 

1.6 and 2.0 SOHC engines: 

Compression rings 

Oil scraper ring 

1.4 and 1.6 litre DOHC engines: 

SORA OI ROGRION TING tpn anlierenn Prrttiea tials « viele! anise) ava Xo m0 Sedo 

BOWEN COMIOTOORION TING au cares ine aiuerebtny @ «tar diRanel ahr maiden mss 

STA DOR NIC Wal Re iathnnive cite tiivete Sie Be: 2 «ly sueMamtal fiftelin. ee ab open 

1.8 litre DOHC engines: 

Compression rings 

CULSeraber biinenat dice Gains ea atl yon ah Bdes ay evens > 

Diesel engines: 

Compression rings 

Ring-to-groove clearance: 

1.6 and 2.0 litre SOHC engines: 

PERN PLOSSIOMIC INS Nagata) Cae iiee Oath w 2 Res eagles 2 2% 08 ha 

1.4 and 1.6 litre DOHC engines: 

Compression rings 

IR BCLADOLSING A. ise SU a lee I Ole. « Seite Fale wan 0d 0 vine 

1.8 litre DOHC engines: 

Common conrods: 
Compression rings 

Oil scraper ring 

Cracked conrods: 

Compression rings 
Oil scraper ring 

New Wear limit 

0.01 to 0.04 mm 0.15 mm 

0.01 to 0.04 mm 0.07 mm 

0.01 to 0.06 mm 0.12 mm 

0.01 to 0.05 mm 0.09 mm 

0.01 to 0.04 mm 0.15 mm 

0.01 to 0.04 mm 0.07 mm 

0.01 to 0.06 mm 0.12 mm 

0.01 to 0.05 mm 0.09 mm 

0.020 to 0.061 mm 0.091 mm 

0.03 to 0.08 mm 0.17 mm 

0.020 to 0.061 mm 0.091 mm 

0.01 to 0.04 mm 0.07 mm 

0.01 to 0.05 mm 0.09 mm 

0.03 to 0.08 mm 0.17 mm 

0.08 mm 

New Wear limit 

0.05 to 0.31 mm 0.37 mm 

0.05 to 0.31 mm 0.37 mm 

0.10 to 0.35 mm 0.40 mm 

No figure specified 

0.10 to 0.31 mm 0.40 mm 

0.37 mm 

New Wear limit 

0.20 to 0.40 mm 0.80 mm 

0.25 to 0.50 mm 0.80 mm 

0.20 to 0.50 mm 1.0 mm 

0.40 to 0.70 mm 1.0 mm 

0.40 to 1.40 mm 

0.20 to 0.40 mm 0.8 mm 

0.25 to 0.50 mm 0.8 mm 

0.20 to 0.40 mm 1.0 mm 

0.25 to 0.50 mm 1.0 mm 

0.06 to 0.09 mm 0.20 mm 

0.03 to 0.06 mm 0.15 mm 

0.04 to 0.08 mm 0.15 mm 

Cannot be measured 

0.02 to 0.07 mm 0.12 mm 

0.02 to 0.06 mm 0.12 mm 

0.06 to 0.09 mm 0.20 mm 

0.03 to 0.06 mm 0.15 mm 
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Piston rings (continued) 
Ring-to-groove clearance (continued): 

Diesel engines: 

1st compression ring 

Oil scraper ring 

Piston and cylinder bore diameters 
IGilitve SOHG engines vam see aa. ss se. oo 
2.0 litre SOHC engines: 

Standard sarin ca ey eo a 

1.8 litre DOHC engines: 
Standard eer emer Aa ence eee Teel 

Diesel engines: 
Sta CatG bos a uae ce ret eee ee ee 

Torque wrench settings 
Refer to Chapter 2A, 2B or 2C, as applicable. 

2nd compression ring ................ 

New 

0.06 to 0.09 mm 

0.05 to 0.08 mm 

0.03 to 0.06 mm 

Piston 

80.965 mm 

82.465 mm 

Wear limit 

0.25 mm 

0.25 mm 

0.15 mm 

Cylinder bore 

81.010 mm 

82.510 mm 

83.010 mm 

76.510 mm 

76.760 mm 

77.010 mm 

81.010 mm 

81.510 mm 

79.510 mm 

79.760 mm 

80.010 mm 
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1 General information 

Included in this Part of Chapter 2 are details 
of removing the engine from the car and 
general overhaul procedures for the cylinder 
head, cylinder block and all other engine 
internal components. 

The information given ranges from advice 
concerning preparation for an overhaul and 
the purchase of new parts, to detailed step- 
by-step procedures covering removal, 
inspection, renovation and refitting of engine 
internal components. 

After Section 7, all instructions are based 
on the assumption that the engine has been 
removed from the car. For information 
concerning in-car engine repair, as well as the 
removal and refitting of those external 
components necessary for full overhaul, refer 
to the relevant in-car repair procedure section 
(Chapters 2A, 2B and 2C) and to Section 7 of 
this Chapter. Ignore any preliminary 
dismantling operations described in the 
relevant in-car repair sections that are no 
longer relevant once the engine has been 
removed from the car. 

Apart from torque wrench settings, which 
are given at the beginning of the relevant in- 
Car repair procedure in Chapters 2A, 2B or 2C, 
all specifications relating to engine overhaul 
are given at the beginning of this Part of 
Chapter 2. 

2 Engine overhaul - 
general information 

Note: On 1.4 litre engines, the crankshaft 
must not be removed. Loosening the main 
bearing cap bolts will cause deformation of 
the cylinder block. On 1.4 litre engines, if the 
crankshaft or main bearing surfaces are worn 
or damaged, the complete crankshaft/cylinder 
block assembly must be renewed. 
1 It is not always easy to determine when, or 
if, an engine should be completely overhauled, 
as a number of factors must be considered. 
2 High mileage is not necessarily an 
indication that an overhaul is needed, while 
low mileage does not preclude the need for an 
overhaul. Frequency of servicing is probably 
the most important consideration. An engine 
which has had regular and frequent oil and 
filter Changes, as well as other required 
maintenance, should give many thousands of 
miles of reliable service. Conversely, a 
neglected engine may require an overhaul 
very early in its life. 
3 Excessive oil consumption is an indication 
that piston rings, valve seals and/or valve 
guides are in need of attention. Make sure 
that oil leaks are not responsible before 
deciding that the rings and/or guides are 
worn. Perform a compression (or leakdown) 
test, as described in Part A, B or C of this 
Chapter (as applicable), to determine the likely 
cause of the problem. 

4 Check the oil pressure with a gauge fitted in 
place of the oil pressure switch, and compare 
it with that specified (see Specifications in 
Chapter 2A, 2B and 2C). If it is extremely low, 
the main and big-end bearings, and/or the oil 
Pump, are probably worn. 
5 Loss of power, rough running, knocking or 
metallic engine noises, excessive valve gear 
noise, and high fuel consumption may also 
point to the need for an overhaul, especially if 
they are all present at the same time. If a 
complete service does not remedy the 
situation, major mechanical work is the only 
solution. 

6 An engine overhaul involves restoring all 
internal parts to the specification of a new 
engine. During an overhaul, the pistons and 
the piston rings are renewed. New main and 
big-end bearings are generally fitted (where 
possible); if necessary, the crankshaft may be 
renewed to restore the journals. The valves 
are also serviced as well, since they are 
usually in less-than-perfect condition at this 
point. While the engine is being overhauled, 
other components, such as the starter and 
alternator, can be overhauled as well. The end 
result should be an as-new engine that will 
give many trouble-free miles. Note: Critical 
cooling system components such as the 
hoses, thermostat and coolant pump should 
be renewed when an engine is overhauled. 
The radiator should be checked carefully, to 
ensure that it is not clogged or leaking. Also, it 
is a good idea to renew the oil pump 
whenever the engine is overhauled. 



7 Before beginning the engine overhaul, read 

through the entire procedure, to familiarise 
yourself with the scope and requirements of 
the job. Overhauling an engine is not difficult if 

you follow carefully all of the instructions, have 
the necessary tools and equipment, and pay 

close attention to all specifications. It can, 

however, be time-consuming. Plan on the car 

being off the road for a minimum of two weeks, 

especially if parts must be taken to an 

engineering works for repair or reconditioning. 

Check on the availability of parts and make 
sure that any necessary special tools and 

equipment are obtained in advance. Most work 

can be done with typical hand tools, although a 

number of precision measuring tools are 
required for inspecting parts to determine if 

they must be renewed. Often the engineering 

works will handle the inspection of parts and 
offer advice concerning reconditioning and 

renewal. Note: A/ways wait until the engine has 

been completely dismantled, and until all 

components (especially the cylinder block and 

the crankshaft) have been inspected, before 

deciding what service and repair operations 

must be performed by an engineering works. 

The condition of these components will be the 

major factor to consider when determining 
whether to overhaul the original engine, or to 

buy a reconditioned unit. Do not, therefore, 
purchase parts or have overhaul work done on 

other components until they have been 
thoroughly inspected. As a general rule, time is 
the primary cost of an overhaul, so it does not 

pay to fit worn or sub-standard parts. 

8 As a final note, to ensure maximum life and 
minimum trouble from a reconditioned engine, 

everything must be assembled with care, in a 
spotlessly-clean environment. 

3 Engine/transmission 
removal - 
preparation and precautions 

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 com- 

ponents and ancillaries as they are removed 

and dismantled. In this manner, the compo- 

nents 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 

before beginning the removal procedure; this 

will help visibility and help to keep tools clean. 

The help of an assistant is essential; there 

are certain instances when one person cannot 
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safely perform all of the operations required to 

remove the engine from the vehicle. Safety is 
of primary importance, considering 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 

to be completed safely and with relative ease: 

a hoist and lifting tackle — rated in excess of 

the weight of the engine, complete sets of 

spanners and sockets as described at the rear 

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 be 

carried out by a VW dealer or an engineering 

works — these establishments often have busy 

schedules, so it would be prudent to consult 

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 from the engine compartment. 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 

sensor wiring plug 

alone. By planning ahead and taking your 

time, a job of this nature, although major, can 

be accomplished successfully and without 

incident. 

4 Engine and transmission 
(SOHC petrol engines) - 
removal and refitting WHEY 

Removal 

1 The engine and transmission are removed 

by lowering them out as a unit from 

underneath the engine compartment. 

2 Disconnect the battery negative lead. Note: 

Before disconnecting the battery, refer to 

‘Disconnecting the battery’ at the rear of this 

manual. 

3 Release the securing clips, and remove the 

engine top cover. 

4 Drain the cooling system as described in 

Chapter 1A. 

5 To allow improved access and clearance 

for removal of the engine/transmission, it is 

useful to unbolt and remove the body front 

panel as follows: 

a) Remove the front bumper as described in 

Chapter 17. 

b) Disconnect the bonnet release cable from 

the bonnet lock, with reference to 

Chapter 11. 
c) Unscrew the four bolts (two on each side) 

securing the front bumper carrier to the 
brackets on the body. 

d) Disconnect the cooling fan switch wiring 

plug. 

e) Release the cooling fan wiring connector 

from the clips on the rear of the cooling 

fan shroud, then separate the two halves 

of the connector. 

f) Disconnect the headlight wiring connectors 

(one connector for each headlight). 

g) Unscrew the two upper bolts securing the 

body front panel to the front wing panels. 

h) Make a final check to ensure that all 

relevant wiring, hoses and pipes have 

been disconnected, then pull the front 

body panel forwards, and withdraw it 

from the vehicle. 

6 Remove the battery as described in 

Chapter 5A, then remove the battery tray. 

7 Depressurise the fuel system as described 

in Chapter 4A. Place a wad of clean cloth 

around the fuel supply and return hose 

connections on the right-hand side of the 

engine compartment, then depress the 

connector locking tabs, and disconnect the 

fuel line connectors. Be prepared for fuel 

spillage, and take adequate fire precautions. 

8 Disconnect the vacuum hose from the valve 

on the charcoal canister at the right-hand side 

of the engine compartment. 

9 Disconnect the wiring connectors from the 

following components, depending on model 

and equipment fitted: 

a) DIS ignition module. 

b) Camshaft position sensor (see illustration). 
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4.9b Coolant temperature sensor wiring 

plug (arrowed) 

c) Fuel injectors. 

d) Coolant temperature sensor (see 
illustration). 

e) Crankshaft speed/position sensor (see 
illustration). 

f) Knock sensor. 
g) EGR valve. 

h) Secondary air injection motor. 

i) Oil pressure warning light switch (see 
illustration). 

J) Air mass meter. 

k) Throttle valve control assembly. 

|) Air conditioning system thermostatic cut- 
out switch (where applicable). 

10 Slacken the hose clips and remove the 

intake air hose connecting the air mass meter 
to the throttle housing. 
11 Remove the air cleaner as described in 
Chapter 4A. 

12 Remove the upper section of the inlet 
manifold as described in Chapter 4A. 
13 On models with manual transmission, 

disconnect the gear selector mechanism from 
the transmission as described in Chapter 7A, 
Section 2, and remove the clutch slave 
cylinder as described in Chapter 6. Note: Do 
not depress the clutch pedal once the slave 
cylinder has been removed. 
14 On models with automatic transmission, 
disconnect the gear selector cable from the 
transmission, as described in Chapter 7B. 
15 Remove the auxiliary drivebelt as 
described in Chapter 1A. 
16 Remove the clamps securing the power 
steering fluid pressure pipe. This will allow the 
power steering pump to be removed from the 
engine without disconnecting the fluid lines. 
17 Unbolt the power steering pump from the 
engine, with reference to Chapter 10, but 
leave the fluid lines connected, and support 
the pump clear of the working area. 
18 On models with air conditioning, remove 
the air conditioning compressor as described 
in Chapter 3. 

Warning: Have the air 
A conditioning system discharged 

by a suitably-qualified specialist 
before attempting to remove the 
compressor. 

19 Work around the engine and transmission, 
and disconnect any remaining hoses, pipes 
and wires to allow removal of the 

i () amen ee 4 : 

4.9¢ Wiring plugs for knock sensor (black) 

and engine speed sensor (grey) 

engine/transmission assembly, noting their 

location and routing to aid refitting. 

20 If necessary, remove the secondary air 

injection pump and its mounting bracket, as 
described in Chapter 4C. 

21 Remove the rear engine mounting with 
reference to Chapter 2A. 

22 Remove the right-hand driveshaft as 

described in Chapter 8, and disconnect the 

left-hand driveshaft from the transmission. 

23 Remove the exhaust front section as 
described in Chapter 4C. 

24 If not already done, connect a hoist and 

lifting tackle to the engine lifting brackets on 

the cylinder head, and raise the hoist to just 
take the weight of the engine. 

25 Remove the right-hand and left-hand 

engine/transmission mountings, with 
reference to Chapter 2A. 

26 Carefully lower the engine/transmission 

assembly out from under the vehicle. Support 
the assembly on a trolley, or on wooden 
blocks. Manipulate the assembly out from 
underneath the vehicle. 

Engine and transmission 
separation 

Manual transmission 

27 Unscrew the two securing bolts, and 
remove the starter motor. 
28 Where applicable, unscrew the bolt 
securing the small engine-to-transmission 
plate to the transmission. 

29 Ensure that both engine and transmission 

are adequately supported, then unscrew the 

remaining engine-to-transmission bolts, noting 

the location of each bolt, and the locations of 

any brackets secured by the bolts. 

30 Carefully withdraw the transmission from 
the engine, ensuring that the weight of the 
transmission is not allowed to hang on the 
input shaft while it is engaged with the clutch 
friction disc. Recover the engine-to- 
transmission plate. 

Automatic transmission 

31 Unscrew the two securing bolts, and 
remove the starter motor. 
32 Prise out the torque converter nuts cover 
from the transmission casing. The cover is 
located behind the left-hand driveshaft flange. 
Turn the crankshaft to position one of the 
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4.9d Oil pressure warning light switch 

wiring plug (arrowed) 

torque converter-to-driveplate nuts in the 

access aperture. Unscrew and remove the nut 
whilst preventing the engine from turning 

using a wide-bladed screwdriver engaged 

with the ring gear teeth on the driveplate. 

33 Using the same method described in the 

previous paragraph, unscrew the remaining 

two torque converter-to-driveplate nuts, 

turning the crankshaft a third-of-a-turn at a 
time to locate them. 

34 Ensure that both engine and transmission 

are adequately supported, then unscrew the 

engine-to-transmission bolts, noting the 

location of each bolt, and the locations of any 
brackets secured by the bolts. 

35 Carefully withdraw the transmission from 

the engine (take care — the transmission is 

heavy), making sure that the torque converter 

remains fully engaged with the transmission 

input shaft. If necessary, use a lever to release 

the torque converter from the driveplate. 

Recover the engine-to-transmission plate. 

36 Once the transmission has been 

separated from the engine, strap a restraining 

bar across the front of the bellhousing to keep 
the torque converter in position. 

Reconnection and refitting 

Engine and manual transmission 

37 Reconnection and refitting are a reversal 
of removal, bearing in mind the following 
points: 

a) Smear the splines of the transmission 
input shaft with a little high-melting-point 
grease. 

b) Ensure that any brackets noted before 
removal are in place on the engine-to- 
transmission bolts. 

c) Tighten all fixings to the specified torque, 
where given. 

d) Refit the engine mountings with reference 
to Chapter 2A. 

e) Reconnect the driveshafts to the 
transmission with reference to Chapter 8. 

f) Where applicable, refit the secondary air 
injection pump and its mounting bracket, 
with reference to Chapter 4C. 

g) Where applicable, refit the air 

conditioning compressor, with reference 

to Chapter 3, and have the system 
recharged with refrigerant by a suitably- 
qualified professional. 
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h) Refit the auxiliary drivebelt with reference 

to Chapter 1A. . 
i) Refit the upper section of the inlet 

manifold as described in Chapter 4A. 

j) Reconnect that all wiring, hoses and 
pipes are correctly reconnected and 

routed as noted before removal. 

k) Ensure that the fuel lines are correctly 

reconnected. The lines are colour-coded, 

white for supply, and blue for return. 
|) On completion, refill the cooling system 

as described in Chapter 1A. 

Engine and automatic transmission 

38 Proceed as described in paragraph 37, 

but note the following additional points: 

a) When fitting the torque converter, make 

sure that both the drive pins engage with 

the transmission fluid pump. 

b) Reconnect and if necessary adjust the 

gear selector cable, as described in 

Chapter 7B. 
c) On completion, check and if necessary 

top-up the automatic transmission fluid 

level as described in Chapter 1A. 

5 Engine and transmission 
(DOHC petrol engines) - 
removal and refitting WHEY 

1.4 and 1.6 litre engines 
removal 

1 The engine and transmission are removed 

by lifting them out as a unit from the top of the 

engine compartment. 

2 To improve access, jack up the front of the 

vehicle and support securely on axle stands 

(see Jacking and vehicle support). Remove 

the roadwheels. 

3 Working under the front of the vehicle, 

remove the securing screws and withdraw the 

engine undershield(s). 

4 Drain the cooling system as described in 

Chapter 1A. 

5 Slacken the hose clips, and disconnect the 

radiator top and bottom hoses, and the three 

smaller coolant hoses from the thermostat 

housing (see illustration). 

6 Disconnect the radiator top hose from the 

radiator, and move the hose assembly 

towards the rear of the engine compartment, 

clear of the engine. 
7 Disconnect the battery negative lead. Note: 

Before disconnecting the battery, refer to 

‘Disconnecting the battery’ at the rear of this 

manual. 
8 To allow improved access and clearance 

for removal of the engine/transmission, it is 

now necessary to unbolt and remove the 

body front panel as follows: 

a) Remove the front bumper as described in 

Chapter 117. 

b) Disconnect the bonnet release cable from 

the bonnet lock (see illustration), with 
reference to Chapter 11. 

c) Unscrew the four bolts (two on each side) 

5.5 Disconnecting the radiator top hose 

from the thermostat housing 

securing the bumper carrier to the 

brackets on the body 

securing the front bumper carrier to the 

brackets on the body (see illustration). 

d) Disconnect the cooling fan switch wiring 

plug. 

e) Release the cooling fan wiring connector 

from the clips on the rear of the cooling 

fan shroud, then separate the two halves 

of the connector. 
f) Disconnect the headlight wiring 

connectors (one connector for each 

headlight). 

g) Unscrew the two upper bolts securing the 

body front panel to the front wing panels 

(see illustration). 

h) Make a final check to ensure that all 

relevant wiring, hoses and pipes have 

been disconnected, then pull the front 

body panel forwards, and withdraw it 

from the vehicle. 

9 Remove the battery, as described in 

—s ts ab. 

5.10a Unscrew the four securing bolts ... 

5.8a Disconnect the bonnet release cable 

from the lock 

5.8c Unscrew the upper bolt (arrowed) on 

each side securing the body front panel to 

the wing panels 

Chapter 5A, then disconnect the main starter 

motor feed cable from the positive battery 

terminal box. 

10 Release any relevant wiring or hoses from 

the clips on the battery tray, then unscrew the 

four securing bolts and remove the battery 

tray (see illustrations). 
11 Where applicable, unclip the accelerator 

cable from the top of the air cleaner assembly, 

then release the cable from the support 

bracket and the throttle linkage, with 

reference to Chapter 4A. 

12 Remove the air cleaner as described in 

Chapter 4A. 

13 Depressurise the fuel system as 

described in Chapter 4A. Place a wad of clean 

cloth around the fuel supply and return hose 

connections on the right-hand side of the 

engine compartment, then depress the 

connector locking tabs, and disconnect the 

5.10b ... and remove the battery tray 
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5.15b ... then disconnect the EGR 

vacuum pipe from the servo vacuum hose 

fuel line connectors (see illustration). Be 

prepared for fuel spillage, and take adequate 
fire precautions. 

14 Disconnect the charcoal canister hose 

from the inlet manifold (see illustration). 

5.14 Disconnect the charcoal canister 

hose from the inlet manifold 

5.17a Disconnect the throttle valve control 
assembly wiring connector... 

15 Disconnect the brake servo vacuum hose 
from the inlet manifold, then disconnect the 

EGR vacuum pipe from the servo vacuum 
hose, and move the servo vacuum hose to one 
side, clear of the engine (see illustrations). 

5.17¢ ... and the fuel injector wiring 

connectors 

5.19a Remove the pinch-nut and bolt 
(arrowed) securing the gear selector rod to 

the linkage clamp sleeve 

5.18 Release the fuel injector wiring 

harness from the harness housing 

cs 

5.19b Prise off the rubber cover... 

5.15a Disconnect the brake servo vacuum 

hose from the inlet manifold... 

5.17b ... the oil pressure warning light 
wiring connector... 

16 Release the crankshaft speed/position 
sensor wiring connector from the bracket 

located below the engine oil dipstick tube 

bracket, then separate the two halves of the 
connector. Release the sensor wiring from the 
bracket at the rear of the engine. 

17 Disconnect the following 
connectors: 

a) DIS ignition module. 

b) Camshaft position sensor. 
c) Throttle valve control assembly (see 

illustration). 

a) Coolant temperature sensor. 

e) Oil pressure warning light switch (see 
illustration). 

f) Exhaust gas recirculation solenoid valve. 

g) Fuel injectors (see illustration). 
18 Prise up the covers, and release the fuel 
injector wiring harness from the harness 
housing (see illustration). 
19 On models with manual transmission, 
disconnect the gear selector mechanism from 
the transmission, as follows: 
a) Unscrew and remove the pinch-nut and 

bolt securing the gear selector rod to the 
linkage clamp sleeve (see illustration). 

b) Prise off the rubber cover, then prise off 
the clip securing the gear linkage to the 
pivot mounted on the subframe (see 
illustrations). 

c) Carefully slide the linkage from the pivot 
on the subframe, then unhook and 
remove the pivot sleeve and 
counterbalance weight, noting its fitted 
position (see illustration). 

20 On models with automatic transmission, 

wiring 
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5.19c ... then prise off the clip securing 

the gear linkage to the pivot... 

5.22 Separate the two halves of the 

oxygen sensor wiring connector 

disconnect the gear selector cable from the 
transmission, as described in Chapter 7B. 
21 Working under the vehicle, disconnect the 

inlet manifold pressure sensor wiring 
connector (located at the front right underside 

of the inlet manifold) (see illustration). 

22 Release the oxygen sensor wiring 

connector from the bracket on the top of the 

transmission, and separate the two halves of 

the connector (see illustration). 

23 Disconnect the reversing light switch 

wiring connector (see illustration). 

24 Unclip the oxygen sensor and reversing light 

switch wiring harness from the left-hand 

engine/transmission mounting (see illustration). 

25 Disconnect the speedometer sensor 

wiring plug (located at the rear of the 

transmission), and unclip the sensor wiring 

harness from the left-hand engine/trans- 

mission mounting (see illustration). 

tere Mites iin 

5.25 Disconnect the speedometer sensor 

wiring plug 

Engine removal and overhaul procedures 

Bn 
5.19d ...and slide the linkage from the 

‘te. 

5.23 Disconnect the reversing light switch 

wiring connector... 

26 Working under the vehicle, disconnect the 

knock sensor wiring connector. Note that 

access is difficult, and can be improved by 

unbolting the coolant/thermostat housing 

from the left-hand side of the cylinder head, 

and removing the plastic coolant pipe which 

connects the coolant pump to the coolant/ 

thermostat housing (pull the plastic pipe from 

the coolant pump). If the wiring connector 

proves particularly difficult to release, it may 

be necessary to remove the inlet manifold for 

access, with reference to Chapter 4A. 

27 Slacken the power steering pump pulley 

securing bolts, then remove the power 

steering pump drivebelt as described in 

Chapter 1A. 

28 Unbolt the power steering fluid pipe from 

the bracket at the front of the engine. 

29 Unbolt the power steering pump pulley, 

then remove the power steering pump from 

5.29 Unbolt the power steering pump from 

the engine 

2De99 

5.21 Disconnect the inlet manifold 

pressure sensor wiring connector (viewed 

from underneath vehicle) 

5.24 ... then unclip the wiring harness 

from the engine/transmission mounting 

the engine, with reference to Chapter 10, and 

secure the pump to the body using wire or 

cable-ties, etc (see illustration). Note that 

there is no need to disconnect the fluid hoses 

from the pump. 

30 On models fitted with air conditioning, 

remove the air conditioning compressor, with 

reference to Chapter 3. 

Warning: The air conditioning 

VIN system must be discharged by a 
suitably-qualified professional 

before attempting to remove the 

compressor. 

31 Release the alternator wiring connector 
from the bracket on the top of the 

transmission, then separate the two halves of 

the connector (see illustration). 

32 Slide the wiring harness housing from the 
bracket attached to the upper starter motor 

securing bolt (see illustration). 

5.31 Separate the two halves of the 

alternator wiring connector 
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5.32 Slide the wiring harness housing from 

the bracket attached to the starter motor 

securing bolt 

33 Disconnect the starter motor wiring 

connector (see illustration). 

34 Unscrew the securing nut, and disconnect 

the earth cable from the transmission (see 

illustration). 

35 Disconnect the alternator wiring plug, 
then unscrew the securing nuts, and 

disconnect the remaining two cables from the 

alternator (see illustration). 

36 On models with manual transmission, 

unbolt the clutch slave cylinder from the 

transmission, with reference to Chapter 6 if 

necessary, and move the slave cylinder to one 

side, clear of the engine. Use cable-ties, or a 
strong rubber band to retain the piston in the 

slave cylinder. 

Warning: Do not depress the 

VAN clutch pedal once the clutch slave 
cylinder has been removed. 

37 Release the coolant reservoir hose from 

the bracket at the rear of the engine. 

oa Be 

5.47 Unscrew the three bolts securing the 
engine/transmission mounting to the 

transmission 

es | | 

5.33 Disconnect the starter motor wiring 

connector 

cl - 

38 Connect a suitable hoist and lifting tackle 

to the engine lifting brackets on the cylinder 

head, then raise the hoist to just take the 

weight of the engine and transmission. 

Depending on the type of hoist and lifting 

tackle to be used, it may be necessary to 

remove the bonnet — refer to Chapter 11 for 
details. 

39 Work around the engine and transmission, 

and make a final check to ensure that all 

relevant wiring, hoses and pipes have been 

disconnected and released to enable removal 
of the engine/transmission assembly. 

40 Remove the engine rear mounting, with 
reference to Chapter 2B. 

41 Disconnect the exhaust front section from 

the manifold as described in Chapter 4C. 

42 Unbolt the inner ends of both driveshafts 

from the flanges on the transmission, with 

reference to Chapter 8 (see illustration). 

Support the free ends of the driveshafts using 

5.42 Unbolt the driveshafts from the 

transmission flanges 

5.48 Lift the engine/transmission 

assembly clear of the vehicle 

es oom ye \e ee , 

5.34 Disconnect the earth cable from the 

transmission 

wire or string — do not allow them to hang 

down under their own weight. 

43 Unscrew the two securing screws, and 

move the coolant reservoir to one side, clear 

of the working area. 

44 Similarly, unscrew the securing screw, 

and move the power steering reservoir to one 
side, clear of the working area. 

45 Unbolt the power steering fluid pipe from 

the bracket on the left-hand end of the 
transmission. 

46 Remove the right-hand engine mounting, 
as described in Chapter 2B. 

47 Unscrew the three bolts securing the left- 
hand engine/transmission mounting to the 

transmission (see illustration). The mounting 
can be left attached to the body. 

48 With the aid of an assistant, manipulate 

the engine/transmission assembly clear of the 

surrounding components in the engine 

compartment, and raise the hoist to lift the 

assembly clear of the vehicle (see 
illustration). 

49 Once the assembly has been lifted clear 

of the vehicle, lower it onto a bench, or onto 

wooden blocks on the workshop floor. 

50 To separate the engine and transmission, 
proceed as follows. 

Engine and manual transmission 
separation 

51 Unscrew the two securing bolts, and 

remove the starter motor. 

52 Unscrew the bolt securing the small 

engine-to-transmission plate to the 
transmission (see illustration). 

5.52 Remove the small engine-to- 

transmission plate 
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53 Ensure that both engine and transmission 

are adequately supported, then unscrew the 

remaining engine-to-transmission — bolts, 

noting the location of each bolt, and the 

locations of any brackets secured by the 

bolts. 

54 Carefully withdraw the transmission from 

the engine, ensuring that the weight of the 

transmission is not allowed to hang on the 

input shaft while it is engaged with the clutch 

friction disc. 

Engine and automatic transmission 
separation 

55 Unscrew the two securing bolts, and 
remove the starter motor. 

56 Prise out the torque converter nuts cover 

from the transmission casing. On 1.4 litre 
engine models, the cover is located above the 

right-hand driveshaft flange, and on 1.6 litre 

engines, the cover is located behind the left- 

hand driveshaft flange. Turn the crankshaft to 

position one of the torque converter-to- 

driveplate nuts in the access aperture. 

Unscrew and remove the nut whilst 

preventing the engine from turning using a 

wide-bladed screwdriver engaged with the 

ring gear teeth on the driveplate. 
57 Using the same method described in the 

previous paragraph, unscrew the remaining 

two torque converter-to-driveplate nuts, 

turning the crankshaft a third-of-a-turn at a 

time to locate them. 

58 Ensure that both engine and transmission 
are adequately supported, then unscrew the 

engine-to-transmission bolts, noting the 

location of each bolt, and the locations of any 

brackets secured by the bolts. 

59 Carefully withdraw the transmission from 

the engine (take care — the transmission is 

heavy), making sure that the torque converter 

remains fully engaged with the transmission 

input shaft. If necessary, use a lever to release 

the torque converter from the driveplate. 

Recover the engine-to-transmission plate. 

60 Once the transmission has _ been 
separated from the engine, strap a restraining 

bar across the front of the bellhousing to keep 

the torque converter in position. 

1.4 and 1.6 litre engines 
reconnection and refitting 

Engine and manual transmission 

61 Reconnection and refitting are a reversal of 

removal, bearing in mind the following points: 

a) Smear the splines of the transmission 

input shaft with a little high-melting-point 

grease. 
b) Note that the lug at the top of the engine- 

to-transmission plate locates behind the 

crankshaft oil seal housing. 
c) Ensure that any brackets noted before 

removal are in place on the engine-to- 

transmission bolts. 

d) Tighten all fixings to the specified torque, 
where given. 

e) Refit the engine mountings with reference 
to Chapter 2B. 

5.66a Removing one of the engine cover 

fasteners 

f) Reconnect the driveshafts to the 

transmission with reference to Chapter 8. 

g) Where applicable, refit the air 

conditioning compressor, with reference 

to Chapter 3, and have the system 

recharged with refrigerant by a suitably- 

qualified professional. 

h) Refit the auxiliary drivebelt with reference 

to Chapter 1A. 

i) Ensure that all wiring, hoses and pipes are 

correctly reconnected and routed as 

noted before removal. 

j) Where applicable, use new O-rings when 

refitting the coolant pump-to-coolant 

housing plastic pipe. 

k) Ensure that the fuel lines are correctly 

reconnected. The lines are colour-coded, 

white for supply, and blue for return. 

|) On completion, refill the cooling system 

as described in Chapter 1A. 

Engine and automatic transmission 

62 Proceed as described in paragraph 61, 

but note the following additional points: 

a) When fitting the torque converter, make 

sure that both the drive pins engage with 

the transmission fluid pump. 

b) Reconnect and if necessary adjust the 

gear selector cable, as described in 

Chapter 7B. 

c) On completion, check and if necessary 

top-up the automatic transmission fluid 

level as described in Chapter 1A. 

1.8 litre engines removal 

63 The engine and transmission are removed 

by lowering them out as a unit from 

underneath the engine compartment. 

64 Disconnect the battery negative lead. 

Note: Before disconnecting the battery, refer 

to ‘Disconnecting the battery’ at the rear of 

this manual. 

65 To allow improved access and clearance 

for removal of the engine/transmission, it is 

useful to unbolt and remove the body front 

panel as follows: 

a) Remove the front bumper as described in 

Chapter 17. 
b) Disconnect the bonnet release cable from 

the bonnet lock, with reference to 

Chapter 117. 

c) Unscrew the four bolts (two on each side) 

5.66b Removing the front section of the 

engine cover 

securing the front bumper carrier to the 

brackets on the body. 

d) Disconnect the cooling fan switch wiring 

plug. 

e) Release the cooling fan wiring connector 

from the clips on the rear of the cooling 

fan shroud, then separate the two halves 

of the connector. 

f) Disconnect the headlight wiring connectors 

(one connector for each headlight). 

g) Unscrew the two upper bolts securing the 

body front panel to the front wing panels. 

h) Make a final check to ensure that all 

relevant wiring, hoses and pipes have 

been disconnected, then pull the front 

body panel forwards, and withdraw it 

from the vehicle. 

66 Remove the engine top cover(s). Removal 

details vary according to model, but the cover 
retaining nuts are concealed under circular 

covers, which are prised out of the main 

cover. Where plastic screws or turn-fasteners 

are used, these can be removed using a wide- 

bladed screwdriver. Remove the nuts or 

screws, and lift the cover from the engine, 

releasing any wiring or hoses attached (see 

illustrations). 

67 Remove the air cleaner assembly as 

described in Chapter 4A. 

68 Work around the engine and transmission, 

and disconnect all relevant vacuum and 

breather hoses to facilitate engine removal 

(see illustration). Note the location and 

routing of the hoses to aid refitting. 

69 Depressurise the fuel system as 

described in Chapter 4A. Place a wad of clean 

cloth around the fuel supply and return hose 

, LBep !& 

5.68 Disconnecting the breather hose 

from the camshaft cover 
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5.69 Fuel supply, return and breather hose 

connections (arrowed) 

connections on the right-hand side of the 

engine compartment, then depress the 

connector locking tabs, and disconnect the 

fuel line connectors (see illustration). Be 

prepared for fuel spillage, and take adequate 
fire precautions. 

70 Disconnect the vacuum hose from the 
valve on the charcoal canister at the right- 

hand side of the engine compartment (see 
illustration). 

71 Remove the air intake trunking connecting 
the air mass meter to the throttle housing on 

non-turbo models, or the air intake trunking 

connecting the air mass meter to the 

turbocharger on turbocharged engines. 

72 On turbocharged models, remove the air 

intake trunking which connects the intercooler 
to the throttle housing. 

73 On models with manual transmission, 

disconnect the gear selector mechanism from 

the transmission, as described in paragraph 19, 

and remove the clutch slave cylinder as 
described in Chapter 6. Note: Do not depress 

the clutch pedal once the slave cylinder has 
been removed. 

74 Apply the handbrake, then jack up the 

front of the vehicle and support securely on 

axle stands (see Jacking and vehicle support). 

Note that the vehicle must be raised to give 

sufficient clearance to allow removal of the 
engine/transmission assembly from 

underneath the vehicle. 

75 Remove the securing screws and/or clips, 
and remove the engine undershield(s). 

76 On models with automatic transmission, 

disconnect the gear selector cable from the 

transmission as described in Chapter 7B. 

hose from the throttle housing 

77 Drain the cooling system as described in 
Chapter 1A. 

78 Slacken the hose clips and disconnect the 

radiator top and bottom hoses from the 

engine. 

79 Disconnect the wiring plug from the 
coolant temperature sensor. 

80 Remove the engine rear mounting with 

reference to Chapter 2B. 

81 Disconnect all relevant wiring from the 

transmission, alternator and starter motor, 

noting the location and routing of the wiring to 
aid refitting. 

82 Remove the exhaust front section as 

described in Chapter 4C. 

83 Remove the auxiliary drivebelt as 
described in Chapter 1A. 

84 Remove the clamps securing the power 

steering fluid pressure pipe. This will allow the 

power steering pump to be removed from the 

engine without disconnecting the fluid lines. 
85 Unbolt the power steering pump from the 

engine, with reference to Chapter 10, but 
leave the fluid lines connected, and support 

the pump clear of the working area. 

86 Work around the engine and transmission, 

and disconnect any remaining hoses, pipes 

and wires to allow removal of the 

engine/transmission assembly, noting their 

location and routing to aid refitting. 

87 Remove the right-hand driveshaft as 
described in Chapter 8, and disconnect the 
left-hand driveshaft from the transmission. 

88 On models with air conditioning, remove 

the air conditioning compressor as described 
in Chapter 3. 

Warning: Have the air 

A conditioning system discharged 
by a suitably-qualified specialist 

before attempting to remove the 

compressor. 

89 If not already done, connect a hoist and 

lifting tackle to the engine lifting brackets on 

the cylinder head, and raise the hoist to just 
take the weight of the engine. 

90 Remove the right-hand and left-hand 
engine/transmission mountings, with 
reference to Chapter 2B. 

91 Carefully lower the engine/transmission 

assembly out from under the vehicle. Support 

the assembly on a trolley, or on wooden 

blocks. Manipulate the assembly out from 
underneath the vehicle. 

Engine and manual transmission 
separation 

92 Unscrew the two securing bolts, and 
remove the starter motor. 

93 Where applicable, unscrew the bolt 
securing the small engine-to-transmission 
plate to the transmission. 

94 Ensure that both engine and transmission 

are adequately supported, then unscrew the 

remaining engine-to-transmission _ bolts, 

noting the location of each bolt, and the 

locations of any brackets secured by the 
bolts. 

95 Carefully withdraw the transmission from 

the engine, ensuring that the weight of the 

transmission is not allowed to hang on the 
input shaft while it is engaged with the clutch 

friction disc. Recover the engine-to- 
transmission plate. 

Engine and automatic transmission 
separation 

96 Unscrew the two securing bolts, and 
remove the starter motor. 

97 Prise out the torque converter nuts cover 

from the transmission casing. The cover is 

located behind the left-hand driveshaft flange. 

Turn the crankshaft to position one of the 

torque converter-to-driveplate nuts in the 

access aperture. Unscrew and remove the nut 

whilst preventing the engine from turning 

using a wide-bladed screwdriver engaged 
with the ring gear teeth on the driveplate. 

98 Using the same method described in the 

previous paragraph, unscrew the remaining 

two torque converter-to-driveplate nuts, 

turning the crankshaft a third-of-a-turn at a 
time to locate them. 

99 Ensure that both engine and transmission 

are adequately supported, then unscrew the 

engine-to-transmission bolts, noting the 
location of each bolt, and the locations of any 
brackets secured by the bolts. 

100 Carefully withdraw the transmission from 

the engine (take care — the transmission is 

heavy), making sure that the torque converter 

remains fully engaged with the transmission 

input shaft. If necessary, use a lever to release 

the torque converter from the driveplate. 

Recover the engine-to-transmission plate. 

101 Once the transmission has been 
separated from the engine, strap a restraining 

bar across the front of the bellhousing to keep 
the torque converter in position. 

1.8 litre engines 
reconnection and refitting 

Engine and manual transmission 

102 Reconnection and refitting are a reversal 

of removal, bearing in mind the following 
points: 

a) Smear the splines of the transmission 

input shaft with a little high-melting-point 
grease. 

b) Ensure that any brackets noted before 

removal are in place on the engine-to- 
transmission bolts. 

c) Tighten all fixings to the specified torque, 
where given. 

d) Refit the engine mountings with reference 
to Chapter 2B. 

e) Reconnect the driveshafts to the 

transmission with reference to Chapter 8. 

f) Where applicable, refit the air 

conditioning compressor, with reference 
to Chapter 3, and have the system 

recharged with refrigerant by a suitably- 
qualified professional. 

g) Refit the auxiliary drivebelt with reference 
to Chapter 1A. 

h) Refit the exhaust front section as 
described in Chapter 4C. 
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ij) Ensure that all wiring, hoses and pipes are 

correctly reconnected and routed as 

noted before removal. 

j) Ensure that the fuel lines are correctly 
reconnected. The lines are colour-coded, 

white for supply, and blue for return. 

k) On completion, refill the cooling system 
as described in Chapter 1A. 

Engine and automatic transmission 

103 Proceed as described in paragraph 102, 

but note the following additional points: 

a) When fitting the torque converter, make 

sure that both the drive pins engage with 

the transmission fluid pump. 

b) Reconnect and if necessary adjust the gear 

selector cable, as described in Chapter 7B. 

c) On completion, check and if necessary 

top-up the automatic transmission fluid 

level as described in Chapter 1A. 

6 Engine and transmission 
(diesel engines) - 
removal and refitting WHY 

Removal 

1 The engine and transmission are removed 

by lowering them out as a unit from 

underneath the engine compartment. 

2 Disconnect the battery negative lead. Note: 

Before disconnecting the battery, refer to 

‘Disconnecting the battery’ at the rear of this 

manual. 

3 Remove the engine top cover(s) — see 
Chapter 2C. Removal details vary according 

to model, on some models the cover retaining 

nuts are concealed under circular covers, 

which are prised out of the main cover. Where 

plastic screws or turn-fasteners are used, 

these can be removed using a wide-bladed 

screwdriver. Remove the nuts or screws, and 

lift the cover from the engine, releasing any 

wiring or hoses attached. 

4 Remove the battery as described in 

Chapter 5A, then remove the battery tray. 

5 To allow improved access and clearance 

for removal of the engine/transmission, it is 

useful to unbolt and remove the body front 
panel as follows: 

a) Remove the front bumper as described in 

Chapter 11. 

b) Disconnect the bonnet release cable from 

the bonnet lock, with reference to 

Chapter 11. 

c) Unscrew the four bolts (two on each side) 

securing the front bumper carrier to the 

brackets on the body. 

d) Disconnect the cooling fan switch wiring 

plug. 

e) Release the cooling fan wiring connector 
from the clips on the rear of the cooling 
fan shroud, then separate the two halves 

of the connector. 

f) Disconnect the headlight wiring 
connectors (one connector for each 

headlight). 

g) Unscrew the two upper bolts securing the 

body front panel to the front wing panels. 

h) Make a final check to ensure that all 

relevant wiring, hoses and pipes have 

been disconnected, then pull the front 

body panel forwards, and withdraw it 
from the vehicle. 

6 Remove the air cleaner assembly as 

described in Chapter 4B. 

7 On turbocharged models, disconnect the 

intercooler-to-inlet manifold air trunking at the 
inlet manifold. 

8 Disconnect the fuel supply and return 

hoses at the fuel filter. Be prepared for fuel 

spillage, and plug the open ends of the hoses 

and connections to prevent dirt entry and 
further fuel loss. 

9 On models with manual transmission, 
disconnect the gear selector mechanism from 

the transmission as described in Chapter 7A, 

Section 2, and remove the clutch slave 

cylinder as described in Chapter 6. Note: Do 

not depress the clutch pedal once the slave 

cylinder has been removed. 

10 On models with automatic transmission, 

disconnect the gear selector cable from the 

transmission, as described in Chapter 7B. 

11 Apply the handbrake, then jack up the 

front of the vehicle and support securely on 

axle stands (see Jacking and vehicle support). 

12 Remove the securing screws and/or clips, 

and withdraw the engine undershield(s). 

13 Drain the cooling system as described in 

Chapter 1B. 

14 If not already done, disconnect the wiring 

connectors from the cooling fan and the 

cooling fan switch (located in the radiator). 

15 Slacken the hose clips, and disconnect 

the radiator top and bottom hoses from the 

engine (see illustration). 

16 Remove the rear engine mounting with 

reference to Chapter 2C. 

17 Work around the engine and transmission, 

and disconnect any remaining hoses, pipes 

and wires to allow removal of the engine/ 

transmission assembly, noting their location 

and routing to aid refitting (see illustrations). 

18 Remove the exhaust front section as 

described in Chapter 4D. 

19 Remove the auxiliary drivebelt as 

described in Chapter 1B. 

20 Remove the clamps securing the power 

Py. } oa & RA ‘2 A 

6.17a Coolant temperature sensor wiring 
plug (arrowed) 

ae 
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6.15 Coolant hoses at the inlet elbow on 

the left-hand end of the engine 

steering fluid pressure pipe. This will allow the 

power steering pump to be removed from the 

engine without disconnecting the fluid lines. 

21 Unbolt the power steering pump from the 

engine, with reference to Chapter 10, but 

leave the fluid lines connected, and support 

the pump clear of the working area. 

22 Remove the right-hand driveshaft as 

described in Chapter 8, and disconnect the 

left-hand driveshaft from the transmission. 

23 On models with air conditioning, remove 

the air conditioning compressor as described 

in Chapter 3. 

Warning: Have the air 

VAN conditioning system discharged 
by a suitably-qualified specialist 

before attempting to remove the 

compressor. 

24 If not already done, connect a hoist and 
lifting tackle to the engine lifting brackets on 

the cylinder head, and raise the hoist 

to just take the weight of the engine. 

25 Remove the right-hand and left-hand 

engine/transmission mountings, with 
reference to Chapter 2C. 

26 Carefully lower the engine/transmission 

assembly out from under the vehicle. Support 

the assembly on a trolley, or on’ wooden 

blocks. Manipulate the assembly out from 

underneath the vehicle. 

Engine and transmission 
separation 

Manual transmission 

27 Unscrew the two securing bolts, and 

remove the starter motor. 

6.17b Earth strap attachment point on 

transmission bellhousing 
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28 Where applicable, unscrew the bolt 

securing the small engine-to-transmission 

plate to the transmission. 

29 Ensure that both engine and transmission 

are adequately supported, then unscrew the 

remaining engine-to-transmission bolts, noting 

the location of each bolt, and the locations of 

any brackets secured by the bolts. 

30 Carefully withdraw the transmission from 

the engine, ensuring that the weight of the 

transmission is not allowed to hang on the 

input shaft while it is engaged with the clutch 

friction disc. Recover the engine-to- 

transmission plate. 

Automatic transmission 

31 Unscrew the two securing bolts, and 

remove the starter motor. 

32 Prise out the torque converter nuts cover 

from the transmission casing. The cover is 

located behind the left-hand driveshaft flange. 

Turn the crankshaft to position one of the 

torque converter-to-driveplate nuts in the 

access aperture. Unscrew and remove the nut 

whilst preventing the engine from turning 

using a wide-bladed screwdriver engaged 

with the ring gear teeth on the driveplate. 

33 Using the same method described in the 

previous paragraph, unscrew the remaining 

two torque converter-to-driveplate nuts, 

turning the crankshaft a third-of-a-turn at a 

time to locate them. 

34 Ensure that both engine and transmission 

are adequately supported, then unscrew the 

engine-to-transmission bolts, noting the 

location of each bolt, and the locations of any 

brackets secured by the bolts. 

35 Carefully withdraw the transmission from 

the engine (take care — the transmission is 

heavy), making sure that the torque converter 

remains fully engaged with the transmission 

input shaft. If necessary, use a lever to release 

the torque converter from the driveplate. 

Recover the engine-to-transmission plate. 

36 Once the transmission has been 

separated from the engine, strap a restraining 

bar across the front of the bellhousing to keep 

the torque converter in position. 

Engine and transmission 
reconnection and refitting 

Manual transmission 

37 Reconnection and refitting are a reversal 

of removal, bearing in mind the following 
points: 

a) Smear the splines of the transmission 
input shaft with a little high melting points 
grease. 

b) Ensure that any brackets noted before 

removal are in place on the engine-to- 
transmission bolts. 

c) Tighten all fixings to the specified torque, 
where given. 

d) Refit the engine mountings with reference 

to Chapter 2C. 

e) Refit the right-hand driveshaft, and 

reconnect the driveshafts to the 
transmission with reference to Chapter 8. 

f) Where applicable, refit the air 

conditioning compressor, with reference 

to Chapter 3, and have the system 

recharged with refrigerant by a sultably- 

qualified professional. 

g) Refit the auxiliary drivebelt with reference 

to Chapter 1B. 

h) Refit the exhaust front section with 

reference to Chapter 4D. 

i) Ensure that all wiring, hoses and pipes are 

correctly reconnected and routed as 

noted before removal. 

}]) Ensure that the fuel lines are correctly 

reconnected. The lines are colour-coded, 

white for supply, and blue for return. 

Refit the clutch slave cylinder as 

described in Chapter 6, and reconnect 

the gear selector mechanism to the 

transmission as described in Chapter 7A. 

!) On completion, refill the cooling system 

as described in Chapter 1B. 

Automatic transmission 

38 Proceed as described in paragraph 37, 

but note the following additional points: 

a) When fitting the torque converter, make 

sure that both the drive pins engage with 

the transmission fluid pump. 
b) Reconnect and if necessary adjust the gear 

selector cable, as described in Chapter 7B. 

c) On completion, check and if necessary 

top-up the automatic transmission fluid 

level as described in Chapter 1B. 

k » Se 

7 Engine overhaul - 
preliminary information 

1 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 flywheel should be 

removed, so that the stand bolts can be 

tightened into the end of the cylinder 

block/crankcase. Note: Do not measure 

cylinder bore dimensions with the engine 

mounted on this type of stand. 

2 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. 

3 If you intend to obtain a reconditioned 

engine, all ancillaries must be removed first, to 

be transferred to the new engine (just as they 
will if you are doing a complete engine 

overhaul yourself), These components include 

the following (it may be necessary to transfer 

additional components, such as the oil level 

dipstick/tube assembly, oil filter housing, etc, 

depending on which components are 

supplied with the reconditioned engine: 

Petrol engines 

a) Alternator (including mounting brackets) 

and starter motor (Chapter 5A). 

b) The ignition system components including 

all sensors, HT leads and spark plugs 

(Chapters 1A and 5B). 

c) The fuel injection system components 

(Chapter 4A). 

d) All electrical switches, actuators and 

sensors, and the engine wiring harness 

(Chapters 3, 4A and 5B). 

e) Inlet and exhaust manifolds, and turbo- 

charger (where applicable) (Chapter 4C). 

f) Engine mountings (Chapter 2A or 2B). 
g) Clutch components (Chapter 6). 

h) Oil separator (where applicable). 

Diesel engines 

a) Alternator (including mounting brackets) 

and starter motor (Chapter 5A). 

b) The glow plug/preheating system 

components (Chapter 5C). 
c) All fuel system components, including the 

fuel injection pump, fuel injectors, all 

sensors and actuators (Chapter 4B). 

d) The brake vacuum pump (Chapter 9). 

@) All electrical switches, actuators and 

sensors, and the engine wiring harness 

(Chapter 3, 4B and 5C). 

f) Inlet and exhaust manifolds, and turbo- 

charger (where applicable) (Chapter 4B). 

g) Engine mountings (Chapter 2B). 
h) Clutch components (Chapter 6). 

All engines 

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. 

4 lf you are obtaining a short engine (the 

engine cylinder block/crankcase, crankshaft, 

pistons and connecting rods, all fully 

assembled), then the cylinder head, sump, oil 
pump, timing belt(s) and chain (as applicable - 

together with tensioner(s) and covers), 

auxiliary drivebelt (together with its tensioner), 

coolant pump, thermostat housing, coolant 

outlet elbows, oil filter housing and where 

applicable oil cooler will also have to be 
removed. 

5 If you are planning a full overhaul, the 

engine can be dismantled in the order given 

below: 

a) Inlet and exhaust manifolds (see the 

relevant part of Chapter 4). 
b) Timing belt(s), sprockets and tensioner(s) 

(see Chapter 2A, 2B or 2C). 

c) Inlet camshaft timing chain and 
tensioner/camshaft adjuster mechanism — 

1.8 litre engines (see Chapter 2B). 

d) Cylinder head (see Chapter 2A, 2B or 2C). 

e) Flywheel/driveplate (see Chapter 2A, 2B 
or 2C). 

f) Sump (see Chapter 2A, 2B or 2C). 

g) Oil pump (see Chapter 2A, 2B or 2C). 

h) Piston/connecting rod assemblies (see 
Section 11). 

i) Crankshaft (see Section 12). 
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8.9a Compressing a valve spring with a 
compressor tool 

8 Cylinder head - 
dismantling 

~y 

Note: A valve spring compressor tool will be 

required for this operation. 

SOHC petrol engines 

1 With the cylinder head removed as 

described in Chapter 2A, proceed as follows. 

2 Remove the inlet and exhaust manifolds as 

described in Chapter 4A and 4C respectively. 

3 Remove the camshaft and hydraulic 

tappets/roller rocker fingers, as described in 

Chapter 2A. 

4 If desired, unbolt the coolant housing from 
the rear of the cylinder head, and recover the 

seal. 

5 If not already done, remove the camshaft 

position sensor, with reference to Chapter 4A, 

Section 5. 

6 Unscrew the securing nut, and recover the 

washer, and remove the timing belt tensioner 
pulley from the stud on the cylinder head. 
7 Unbolt any remaining auxiliary brackets 

and/or engine lifting brackets from the 

cylinder head as necessary, noting their 
locations to aid refitting. 
8 Turn the cylinder head over, and rest it on 

one side. 
9 Using a valve spring compressor, compress 
each valve spring in turn, until the split collets 

can be removed. Release the compressor, 

and lift off the spring cap and spring. If, when 

the valve spring compressor is screwed 

8.10a Using a removal tool... 

8.9b Removing the spring cap... 

down, the spring cap refuses to free and 

expose the split collets, gently tap the top of 

the tool, directly over the spring cap, with a 

light hammer. This will free the retainer (see 

illustrations). 

10 Using a pair of pliers, or a removal tool, 

carefully extract the valve stem oil seal from 

the top of the valve guide (see illustration). 
11 Withdraw the valve from the gasket side 

of the cylinder head (see illustration). 
12 It is essential that each valve is stored 

together with its collets, cap, spring and 

spring seat. The valves should be kept in their 

correct sequences, unless they are so badly 

worn that they are to be renewed. 

PIT /f they are going to be kept 
and used again, place each 
valve assembly in a labelled 
polythene bag or similar 

small container. Label each bag from 1 
to 8, noting that No 1 valve is nearest to 
the timing belt end of the cylinder head. 

DOHC petrol engines 

1.4 and 1.6 litre 

13 With the cylinder head removed as 

described in Chapter 2B, proceed as follows. 

14 Remove the inlet and exhaust manifolds 

as described in Chapter 4A and 4C 

respectively. 

15 Unscrew the securing bolt and remove 

the secondary timing belt tensioner from the 

timing belt end of the cylinder head. 
16 Unbolt any remaining auxiliary brackets 

... to remove the valve stem oil 

seals - SOHC engine 

and/or engine lifting brackets from the 
cylinder head as necessary, noting their 

locations to aid refitting. 

17 Proceed as described in paragraphs 8 to 
12, but when labelling the valve components, 

make sure that the valves are identified as 
inlet and exhaust, as well as numbered. 

1.8 litre 

18 With the cylinder head removed as 
described in Chapter 2B, proceed as follows. 

19 Remove the inlet and exhaust manifolds 

(and turbocharger, where applicable) as 

described in Chapters 4A and 4C. 

20 Remove the camshafts and hydraulic 
tappets as described in Chapter 2B. 

21 Unbolt any remaining auxiliary brackets 

and/or engine lifting brackets from the 
cylinder head as necessary, noting their 

locations to aid refitting. 

22 Proceed as described in paragraphs 8 to 

12, but when labelling the valve components, 

make sure that the valves are identified as 

inlet and exhaust, as well as numbered. 

Diesel engines 

23 With the cylinder head removed as 
described in Chapter 2C, proceed as follows. 

24 Remove the inlet and exhaust manifolds 

(and turbocharger, where applicable) as 

described in Chapters 4B and 4D. 

25 Remove the camshaft and hydraulic 

tappets, as described in Chapter 2C. 

26 Remove the glow plugs, with reference to 
Chapter 5C. 

27 Remove the fuel injectors, with reference 

to Chapter 4B. 

8.11 Removing a valve - SOHC engine 
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9.6 Measure the distance (A) between the 

top face of the valve stem and the top 

surface of the cylinder head 

28 Unscrew the nut and remove the timing 

belt tensioner pulley from the stud on the 

timing belt end of the cylinder head. 
29 Unbolt any remaining auxiliary brackets 

and/or engine lifting brackets from the 

cylinder head as necessary, noting their 

locations to aid refitting. 

30 Proceed as described in paragraphs 8 to 12. 

9 Cylinder head and valves - 
cleaning and inspection * ES x 

1 Thorough cleaning of the cylinder head and 

valve components, followed by a detailed 

inspection, will enable you to decide how 

much valve service work must be carried out 

during engine overhaul. Note: /f the engine 

has been severely overheated, it is best to 

assume that the cylinder head is warped — 
check carefully for signs of this. 

Cleaning 

2 Using a suitable degreasing agent, remove 

all traces of oil deposits from the cylinder 

head, paying particular attention to the 

camshaft bearing surfaces, 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 

9.7 Measuring the distortion of the 
cylinder head gasket surface 

grade of less than 100. Turn the head over 

and, using a blunt blade, scrape any carbon 

deposits from the combustion chambers and 

ports. Finally, wash the entire head casting 

with a suitable solvent to remove the 

remaining debris. 
3 Clean the valve heads and stems using a 

fine wire brush (or a power-operated wire 

brush). If the valve is covered with heavy 

carbon deposits, scrape off the majority of the 

deposits with a blunt blade first, then use the 

wire brush. 
4 Thoroughly clean the remainder of the 

components using solvent and allow them to 

dry completely. Discard the oil seals, as new 

ones must be fitted when the cylinder head is 

reassembled. 

Inspection 

Cylinder head 

Note: /f the valve seats are to be recut, ensure 

that the maximum permissible reworking 

dimension is not exceeded (the maximum 

dimension will only allow minimal reworking to 

produce a perfect seal between valve and 

seat). If the maximum dimension is exceeded, 

the function of the hydraulic tappets cannot 

be guaranteed, and the cylinder head must be 
renewed. Refer to paragraph 6 for details of 

how to calculate the maximum permissible 

reworking dimension. 

5 Examine the head casting closely to identify 

any damage or cracks that may have 

developed. Cracks can often be identified 

from evidence of coolant or oil leakage. Pay 

particular attention to the areas around the 

valve seats and spark plug/fuel injector holes. 

If cracking is discovered in this area, VW state 

that on diesel engines and SOHC petrol 

engines, the cylinder head may be re-used, 

provided the cracks are no larger than 0.5 mm 

wide on diesel engines, or 0.38 mm wide on 

SOHC petrol engines. More serious damage 
will mean the renewal of the cylinder head 
casting. 

6 Moderately pitted and scorched valve seats 

can be repaired by lapping the valves in 

during reassembly, as described later in this 

Chapter. Badly worn or damaged valve seats 
may be restored by recutting, however the 

maximum permissible reworking dimension 

must not be exceeded, which will only allow 

9.11 Measure the diameter of the valve 

stems using a micrometer 

minimal reworking (see note at beginning of 

paragraph 5). To calculate the maximum 

permissible reworking dimension, proceed as 

follows (see illustration): 

a) If anew valve is to be fitted, use the new 

valve for the following calculation. 

b) Insert the valve into its guide in the 

cylinder head, and push the valve firmly 

on to its seat. 

c) Using a flat edge placed across the top 

surface of the cylinder head, measure the 
distance between the top face of the 

valve stem, and the top surface of the 

cylinder head. Record the measurement 

obtained. 

d) Consult the Specifications, and look up 

the value for the minimum permissible 

dimension between the top face of the 

valve stem and the top surface of the 

cylinder head. 

e) Now take the measured distance and 

subtract the minimum permissible 

dimension, to give the maximum 

permissible reworking dimension; eg, 

Measured distance (34.4 mm) minus 

Minimum permissible dimension (34.0 mm) 

= Maximum permissible reworking 

dimension (0.4 mm). 

7 Measure any distortion of the gasket 

surfaces using a straight-edge and a set of 

feeler blades. Take one measurement 

longitudinally on the manifold mating 

surface(s). Take several measurements across 

the head gasket surface, to assess the level of 

distortion in all planes (see illustration). 

Compare the measurements with the figures 

in the Specifications. 

8 On petrol engines, if the head is distorted 

beyond the specified limit, it may be possible 

to have it machined by an engineering works, 

provided that the minimum _ permissible 

cylinder head height is maintained. 

9 On diesel engines, if the head is distorted 

beyond the specified limit, the head must be 
renewed. 

Camshaft 

10 Inspection of the camshaft is covered in 

Part A, B or C of this Chapter, as applicable. 

Valves and associated components 

Note: On ail engines, the valve heads cannot 

be recut, although they may be lapped in. On 

1.8 litre petrol engines, if new valves are to be 

fitted, the old valves must be disposed of 

carefully (do not dispose of them as normal 

scrap), as the valve stems are filled with 

sodium. Consult your local scrap or recycling 

centre for advice. 

11 Examine each valve closely for signs of 

wear. Inspect the valve stems for wear ridges, 

scoring or variations in diameter; measure 
their diameters at several points along their 

lengths with a micrometer, and compare with 
the figures given in the Specifications (see 
illustration). 

12 The valve heads should not be cracked, 
badly pitted or charred. Note that light pitting 
of the valve head can be rectified by lapping- 
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in the valves during reassembly, as described 

in Section 10. 
13 Check that the valve stem end face is free 

from excessive pitting or indentation; this could 

be caused by defective hydraulic tappets. 
14 Using vernier calipers, measure the free 

length of each of the valve springs. 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 overhaul (see illustration). 

15 Stand each spring on its end on a flat 

surface, against an engineer’s square (see 

illustration). Check the squareness of the 
spring visually, and renew it if it appears 

distorted. 
16 Renew the valve stem oil seals regardless 
of their apparent condition. 

10 Cylinder head - 
reassembly 

S 

x 
EN 

Note: A va/ve spring compressor too! will be 

required for this operation. 

SOHC petrol engines 

1 To achieve a gas-tight seal between the 
valves and their seats, it will be necessary to 
lap-in (or grind-in) the valves. To complete this 
process you will need a quantity of fine/coarse 

grinding paste and a grinding tool — this can 
either be of the rubber sucker type, or the 
automatic type which is driven by a rotary 

power tool. 

2 Smear a small quantity of fine grinding 
paste on the sealing face of the valve head. 

Turn the cylinder head over so that the 
combustion chambers are facing upwards 

and insert the valve into the correct guide. 

Attach the grinding tool to the valve head and 
using a backward/forward rotary action, grind 

the valve head into its seat. Periodically lift the 

valve and rotate it to redistribute the grinding 

paste (see illustration). 

3 Continue this process until the contact 

between valve and seat produces an 

unbroken, matt grey ring of uniform width, on 

both faces. Repeat the operation on the 

remaining valves. 

4 If the valves and seats are so badly pitted 

_ a ’ i i~SaSe 

10.8b Fitting a protective sleeve over the 
valve stem before fitting the stem seal - 

SOHC engine 

9.14 Measure the free length of each valve 

spring 

that coarse grinding paste must be used, bear 

in that there is a maximum permissible 

reworking dimension for the valves and seats. 

Refer to the Specifications at the beginning of 

this Chapter for the minimum dimension from 
the end of the valve stem to the top face of the 

cylinder head (see Section 9, paragraph 6). If 

this minimum dimension is exceeded due to 

excessive lapping-in, the hydraulic tappets 

may not operate correctly, and the cylinder 

head must be renewed. 

5 Assuming the repair is feasible, work as 

described previously, but use coarse grinding 

paste initially, to achieve a dull finish on the 

valve face and seat. Wash off the coarse paste 

with solvent and repeat the process using fine 

grinding paste to obtain the correct finish. 

6 When all the valves have been ground in, 

remove all traces of grinding paste from the 

cylinder head and valves using solvent, and 

allow the head and valves to dry completely. 

a ie 

10.2 Grinding-in a valve 

10.9 Using a special installer to fit a valve 

stem oil seal - SOHC engine 

9.15 Checking the squareness of a valve 

spring 

7 Turn the cylinder head on its side. 

8 Working on one valve at a time, lubricate 

the valve stem with clean engine oil, and 

insert the valve into its guide. Fit one of the 

protective plastic sleeves supplied with the 

new valve stem oil seals over the end of the 

valve stem — this will protect the oil seal as it is 

being fitted (see illustrations). 

9 Dip a new valve stem seal in clean engine 

oil, and carefully push it over the valve stem 

and onto the top of the valve guide — take care 
not to damage the stem seal as it is fitted. Use 

a suitable long-reach socket or a suitable 

valve stem seal fitting tool to press the seal 

firmly into position (see illustration). Remove 

the protective sleeve from the valve stem. 

10 Locate the valve spring over the valve 

stem, ensuring that the lower end of the 

spring seats correctly on the cylinder head 

(see illustration). 
11 Fit the upper spring seat over the top of 

10.8a Lubricate the valve stem with clean 

engine oil - SOHC engine 
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10.11a Fitting the upper spring seat - 

SOHC engine 

eertee teh. 

the spring, then using a valve spring com- 

pressor, compress the spring until the upper 

seat is pushed beyond the collet grooves in 

the valve stem. Refit the split collets. 

Gradually release the spring compressor, 

checking that the collets remain correctly 

seated as the spring extends. When correctly 

seated, the upper spring seat should force the 

collets securely into the grooves in the end of 

the valve stem (see illustrations). 

PINs (Use a little dab of grease to 
hold the collets in position on 

the valve stem while the 

spring compressor is released. 
HINT 

12 Repeat this process for the remaining sets 

of valve components, ensuring that all 

components are refitted to their original 

locations. To settle the components after 

10.19a Using a long-reach socket to fit a 
valve stem oil seal - 1.4 litre DOHC engine 

10.19¢ ... and upper spring seat - 

1.4 litre DOHC engine 

ie 

10.11b Use grease to hold the split collets 
in the groove - SOHC engine 

installation, strike the end of each valve stem 

with a mallet, using a block of wood to protect 

the stem from damage. Check before 

progressing any further that the split collets 

remain firmly seated in the grooves in the end 
of the valve stem. 

13 Refit any auxiliary brackets and/or engine 

lifting brackets to their original locations, as 

noted before removal. 

14 Refit the timing belt tensioner pulley, and 
secure with the nut and washer. 

15 Where applicable, refit the camshaft 

position sensor, with reference to Chapter 4A, 
Section 5. 

16 Where applicable, refit the coolant 

housing to the rear of the cylinder head, using 
a new seal. 

17 Refit the camshaft and hydraulic tappets 
as described in Chapter 2A. 

18 Refit the inlet and exhaust manifolds as 
described in Chapter 4A and 4C. 

SN 

Aiiilly 
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10.19d Compressing a valve spring using 
a compressor tool - 1.4 litre DOHC engine 

1.4 and 1.6 litre DOHC petrol 
engines 

19 Proceed as described in paragraphs 1 
to 13 (see illustrations). 

20 Refit the secondary timing belt tensioner, 
then refit the securing bolt. 

21 Refit the inlet and exhaust manifolds as 
described in Chapter 4A and 4C. 

1.8 litre DOHC petrol engines 

22 Proceed as described in paragraphs 1 
to 13. 

23 Refit the hydraulic tappets and camshafts 
as described in Chapter 2B. 

24 Refit the inlet and exhaust manifolds as 
described in Chapter 4A and 4C. 

Diesel engines 

25 Proceed as described in paragraphs 1 
to 13. 

26 Refit the timing belt tensioner pulley to the 
stud on the cylinder head, and refit the 

securing nut. 

27 Refit the fuel injectors, with reference to 

Chapter 4B. 

28 Refit the glow plugs, with reference to 
Chapter 5C. 

29 Refit the hydraulic tappets and camshaft, 

as described in Chapter 2C. 

30 Refit the inlet and exhaust manifolds (and 

turbocharger, where applicable), as described 
in Chapter 4B. 

11 Piston/connecting rod 
assemblies — 
removal 

x 

x 
1 Proceed as follows according to engine type: 

a) On SOHC petrol engines, remove the 

cylinder head, sump and oil baffle plate, 

and oil pump and pick-up pipe, as 
described in Chapter 2A. Note: On 2.0 litre 
AZJ engines, it will necessary to remove 

the balance shaft assembly. 
b) On 1.4 and 1.6 litre DOHC petrol engines, 

remove the cylinder head, sump, and oil 
pick-up pipe, as described in Chapter 2B. 

c) On 1.8 litre DOHC engines, remove the 
cylinder head, sump and oil baffle plate, 
and oil pump and pick-up pipe, as 

described in Chapter 2B. 
d) On diesel engines, remove the cylinder 

head, sump and oil baffle plate, and oil 
pump and pick-up pipe, as described in 
Chapter 2C. 

2 Inspect the tops of the cylinder bores for 
ridges at the point where the pistons reach 
top dead centre. These must be removed 
otherwise the pistons may be damaged when 
they are pushed out of their bores. Use a 
scraper or ridge reamer to remove the ridges. 
Such a ridge indicates excessive wear of the 
cylinder bore. 
3 Check the connecting rods and big-end 
caps for identification markings. Both 
connecting rods and caps should be marked 
with the cylinder number on one side of each 
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11.3 Mark the big-end caps and 

connecting rods with their cylinder 

numbers (arrowed) 

assembly. Note that No 1 cylinder is at the 

timing belt end of the engine. If no marks are 

present, using a hammer and centre-punch, 

paint or similar, mark each connecting rod 

and big-end bearing cap with its respective 

cylinder number — note on which side of the 

connecting rods and caps the marks are 

made (see illustration). 

4 Similarly, check the piston crowns for 

direction markings. An arrow on each piston 

crown should point towards the timing belt 

end of the engine. On some engines, this 

mark may be obscured by carbon build-up, in 

which case the piston crown should be 

cleaned to check for a mark. In some cases, 

the direction arrow may have worn off, in 

which case a suitable mark should be made 

on the piston crown using a scriber — do not 

deeply score the piston crown, but ensure 

that the mark is easily visible. 

5 Turn the crankshaft to bring Nos 1 and 4 

pistons to bottom dead centre. ; 

6 Unscrew the bolts or nuts, as applicable, 

from No 1 piston big-end bearing cap. Lift off 

the cap, and recover the bottom half bearing 

shell. If the bearing shells are to be re-used, 

tape the cap and bearing shell together. Note 

that if the bearing shells are to be re-used, 

they must be fitted to the original connecting 

rod and cap (see illustrations). 

7 Where the bearing caps are secured with 

nuts, wrap the threaded ends of the bolts with 

insulating tape to prevent them scratching the 

crankpins and bores when the pistons are 

removed (see illustration). 

8 Using a hammer handle, push the piston up 

through the bore, and remove it from the top 

of the cylinder block. Where applicable, take 

care not to damage the piston cooling oil 

spray jets in the cylinder block as the 

piston/connecting rod assembly is removed. 

Recover the upper bearing shell, and tape it to 

the connecting rod for safe-keeping. 

9 Loosely refit the big-end cap to the 

connecting rod, and secure with the bolts or 

nuts, as applicable — this will help to Keep the 

components in their correct order. 

10 Remove No 4 piston assembly in the 

same way. 
11 Turn the crankshaft as necessary to bring 

Nos 2 and 3 pistons to bottom dead centre, 

and remove them in the same way. 

11.6a Unscrew the big-end bearing cap 

bolts... 

12 Where applicable, remove the securing 

bolts, and withdraw the piston cooling oil 

spray jets from the bottom of the cylinder 

block (see illustrations). 

12 Crankshaft - 

WHEY 
removal 

Warning: On 1.4 litre engines, the 

A crankshaft must not be removed. 

Loosening the main bearing cap 

bolts will cause deformation of the cylinder 

block. On these engines, if the crankshaft 

or main bearing surfaces are worn or 

damaged, the complete’ crankshaft/ 

cylinder block assembly must be renewed. 

The following procedure applies to all 

engines except 1.4 litre engines. 

Note: /f no work is to be done on the pistons 

Cee ey 

11.7 Wrap the threaded ends of the bolts 

with tape 

6 Oe t 

11.12b ...and withdraw the piston 

cooling oil spray jets 

Pa... Bis 

11.6b ... and remove the cap 

and connecting rods, there is no need to push 

the pistons out of the cylinder bores. The 

pistons should just be pushed far enough up 

the bores so that they are positioned clear of 

the crankshaft journals. 

1 Proceed as follows according to engine 

type: 

a) On SOHC petrol engines, remove the 

timing belt and crankshaft sprocket, sump 

and oil baffle plate, oil pump and pick-up 

pipe, flywheel/driveplate, and the 

crankshaft oil seal housings, as described 

in Chapter 2A. Note: On 2.0 litre AZJ 

engines, it will necessary to remove the 

balance shaft assembly. 

b) On 1.6 litre DOHC petrol engines, remove 

the main timing belt, sump, oil pump and 

pick-up pipe, flywheel/driveplate, and the 

crankshaft oil seal housing, as described 

in Chapter 2B. 

c) On 1.8 litre DOHC petro! engines, remove 

11.12a Remove the securing bolts... 

11.12c Piston cooling spray jet and 

retainer 
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12.5 Slacken and remove the main bearing 

cap bolts 

the timing belt and crankshaft sprocket, 

sump and oil baffle plate, oi! pump and 

pick-up pipe, flywheel/driveplate, and the 

crankshaft oil seal housings, as described 

in Chapter 2B. 

d) On diesel engines, remove the timing belt 

and crankshaft sprocket, sump and oil 

baffle plate, oil pump and pick-up pipe, 

flywheel/driveplate, and the crankshaft oil 

seal housings, as described in Chapter 2C. 

2 Remove the pistons and connecting rods, 

or disconnect them from the crankshaft, as 

described in Section 11 (see Note at the 
beginning of this Section). 

3 Check the crankshaft endfloat as described 
in Section 15, then proceed as follows. 

4 The main bearing caps should be 
numbered 1 to 5 from the timing belt end of 

the engine. If the bearing caps are not 

marked, mark them accordingly using a 

centre-punch. Note the orientation of the 

markings to ensure correct refitting. 

5 Slacken and remove the main bearing cap 

bolts, and lift off each cap. If the caps appear 

to be stuck, tap them with a soft-faced mallet 

to free them from the cylinder block (see 

illustration). Recover the lower bearing 
shells, and tape them to their caps for safe- 
keeping. 

6 On 1.6 litre DOHC petrol engines and diesel 

engines, recover the lower crankshaft endfloat 
control thrustwasher halves from either side of 

the No 3 main bearing cap, noting their 
orientation. 

7 Lift the crankshaft from the cylinder block 

(see illustration). Take care, as the 

crankshaft is heavy. On engines with a 

cylinder block 

crankshaft speed/position sensor fitted, lay 

the crankshaft on wooden blocks — do not 

rest the crankshaft on the sensor wheel. 

8 Recover the upper bearing shells from the 

cylinder block, and tape them to their 

respective caps for safe-keeping. Similarly, 

recover the upper crankshaft endfloat control 

thrustwasher halves, noting their orientation. 

9 On engines with a crankshaft speed/ 

position sensor wheel fitted, unscrew the 

securing bolts, and remove the sensor wheel, 

noting which way round it is fitted. 

13 Cylinder block/crankcase -— 
cleaning and inspection 

HH 

Cleaning 

1 Remove all external components and 

electrical switches/sensors from the block, 

including mounting brackets, the coolant 

pump, the oil filter/cooler housing, etc. 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 retapped. 
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 internal 

passages with warm water until the water runs 

clear. Dry thoroughly, and apply a light film of 

oil to all mating surfaces and cylinder bores, 

to prevent rusting. If you have access to 

compressed air, 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 Where applicable, check the piston cooling 

oil spray jets (see illustrations 11.12a 

and 11.12b) for damage, and renew if 

necessary. Check the oil spray hole and the 
oil passages for blockage. 

7 All threaded holes must be clean, to ensure 

accurate torque readings during reassembly. 

To clean the threads, run the correct-size tap 

into each of the holes to remove rust, 

corrosion, thread sealant or sludge, and tc 

restore damaged threads (see illustration). | 

possible, use compressed air to clear the 

holes free of debris produced by this 

operation. Note: Take extra care to exclude al 
cleaning liquid from blind tapped holes, as the 

casting may be cracked by hydraulic action i 

a bolt is threaded into a hole containing liquid. 

A good alternative is to inject 

aerosol-applied water dis- 

persant lubricant into each 

hole, using the long spout 

usually supplied. | 
Warning: Wear eye pro- 

tection when cleaning out 
these holes in this way. 

8 After coating the mating surfaces of the 
new core plugs with suitable sealant, fit them 

to the cylinder block. Make sure that they are 
driven in straight and seated correctly, or 
leakage could result. 

A large socket with an NAN ato) 
outside diameter which will 

just fit into the core plug can 
be used to the drive core 

plug into position. 

9 Apply suitable sealant to the new oil gallery 

plugs, and insert them into the holes in the 

block. Tighten them securely. 

10 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, to prevent 
rusting. 

Inspection 

11 Visually check the castings for cracks and 
corrosion. Look for stripped threads in the 

threaded holes. If there has been any history 

of internal coolant leakage, it may be 

worthwhile having an engine overhaul 

specialist check the cylinder block/crankcase 

for cracks with special equipment. If defects 

are found, have them repaired, if possible, or 
renew the assembly. 

12 Check each cylinder bore for scuffing and 
scoring. 

_ * f as 

13.7 To clean the cylinder block threads, 

run a Correct-size tap into the holes 
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13 If in any doubt as the condition of the 
cylinder block have the block/bores inspected 

and measured by an engine reconditioning 

specialist. They will be able to advise on 

whether the block is serviceable, whether a 

rebore is necessary, and supply the 

appropriate pistons and rings. 

14 If the bores are in reasonably good 
condition and not excessively worn, then it 

may only be necessary to renew the piston 

rings. 

15 lf this is the case, the bores should be 

honed, to allow the new rings to bed-in 

correctly and provide the best possible seal. 

Consult an engine reconditioning specialist 

16 On diesel engines, if the oil/water pump 
housing was removed, it can be refitted at this 
stage if wished. Use a new gasket, and before 

fully tightening the bolts, align the housing 

faces with those of the engine block. 

17 The cylinder block/crankcase should now 

be completely clean and dry, with all 

components checked for wear or damage, 

and repaired or overhauled as necessary. 

18 Apply a light coating of engine oil to the 
mating surfaces and cylinder bores to prevent 

rust forming. 
19 Refit as many ancillary components as 

possible, for safe-keeping. If reassembly is 

not to start immediately, cover the block with 

a large plastic bag to keep it clean, and 
protect the machined surfaces as described 

above to prevent rusting. 

14 Piston/connecting rod 
assemblies — 
cleaning and inspection Whi 

Cleaning 

1 Before the inspection process can begin, 

the piston/connecting rod assemblies must 

be cleaned, and the original piston rings 

removed from the pistons. 
2 The rings should have smooth, polished 
working surfaces, with no dull or carbon- 

coated sections (showing that the ring is not 

sealing correctly against the bore wall, so 

allowing combustion gases to blow by) and no 

traces of wear on their top and bottom 

surfaces. The end gaps should be clear of 

carbon, but not polished (indicating a too- 

small end gap), and all the rings (including the 

elements of the oil control ring) should be free 
to rotate in their grooves, but without 

excessive up-and-down movement. If the 

rings appear to be in good condition, they are 

probably fit for further use; check the end 

gaps (in an unworn part of the bore) as 

described in Section 18. 
3 If any of the rings appears to be worn or 
damaged, or has an end gap significantly 

different from the specified value, the usual 

course of action is to renew all of them as a 
set. Note: While it is usual to renew piston 

rings when an engine is overhauled, they may 

be re-used if in acceptable condition. If re- 

using the rings, make sure that each ring is 

marked during removal to ensure that it is 

refitted correctly. 
4 Carefully expand the old rings over the top 

of the pistons. The use of two or three old 

feeler blades will be helpful in preventing the 

rings dropping into empty grooves (see 

illustration). Be careful not to scratch the 

piston with the ends of the ring. The rings are 

brittle, and will snap if they are spread too far. 

They are also very sharp — protect your hands 

and fingers. Note that the third ring 
incorporates an expander. Keep each set of 

rings with its piston if the old rings are to be 

re-used. Note which way up each ring is fitted 

to ensure correct refitting. 

5 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. 
6 Remove the carbon from the ring grooves 

in the piston, using an old ring. Break the ring 

in half to do this (be careful not to cut your 

fingers — piston rings are sharp). Be careful to 

remove only the carbon deposits — do not 

remove any metal, and do not nick or scratch 

the sides of the ring grooves. 

7 Once the deposits have been removed, 

clean the piston/connecting rod assembly 

with paraffin or a suitable solvent, and dry 

thoroughly. Make sure that the oil return holes 

in the ring grooves are clear. 

Inspection 

8 If the pistons and cylinder bores are not 

damaged or worn excessively, and if the 

cylinder block does not need to be rebored, 

the original pistons can be refitted. 

9 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 illustration). Compare 

the measurements with those listed in the 

Specifications. Note that the piston size 

grades are stamped on the piston crowns. 

10 If the piston diameter is incorrect for its 

particular size, then it must be renewed. Note: 

If the cylinder block was rebored during a 

previous overhaul, oversize pistons may 

already have been fitted. Record all of the 

measurements and use them to check the 

piston clearances against the cylinder bore 

measurements made in Section 13. 

11 Normal piston wear shows up as even 

vertical wear on the piston thrust surfaces, 

and slight looseness of the top ring in its 

groove. New piston rings should always be 

used when the engine is reassembled. 

12 Carefully inspect each piston for cracks 

around the skirt, around the gudgeon pin 

holes, and at the piston ring ‘lands’ (between 

the ring grooves). 

13 Look for scoring and scuffing on the 

piston skirt, holes in the piston crown, and 

burned areas at the edge of the crown. If the 

skirt is scored or scuffed, the engine may 

have been suffering from overheating, and/or 

14.4 Old feeler blades can be used to 

prevent piston rings from dropping into 

empty grooves 

abnormal combustion which caused 

excessively high operating temperatures. The 

cooling and lubrication systems should be 

checked thoroughly. 
14 Scorch marks on the sides of the pistons 

show that blow-by has occurred. 

15 A hole in the piston crown, or burned 

areas at the edge of the piston crown, 

indicates that abnormal combustion (pre- 

ignition, Knocking, or detonation) has been 

occurring. 

16 If any of the above problems exist, the 

causes must be investigated and corrected, 

or the damage will occur again. The causes 

may include incorrect ignition/injection pump 

timing, inlet air leaks or incorrect air/fuel 

mixture (petrol engines), or a faulty fuel 

injector (diesel engines). 
17 Corrosion of the piston, in the form of 

pitting, indicates that coolant has been 

leaking into the combustion chamber and/or 

the crankcase. Again, the cause must be 

corrected, or the problem may persist in the 

rebuilt engine. 
18 Locate 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. 

19 New pistons can be purchased from a VW 

dealer. 

diameter of a piston 
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14.18 Measuring the piston ring-to-groove 
clearance using a feeler blade 

Sees, 

14.25a The piston crown is marked with 
an arrow which must point towards the 

timing belt end of the engine 

20 Examine each connecting rod carefully for 
signs of damage, such as cracks around the 
big-end and small-end bearings. Check that 
the rod is not bent or distorted. Damage is 
highly unlikely, unless the engine has been 
seized or badly overheated. Detailed checking 
of the connecting rod assembly can only be 
carried out by a VW dealer or engine repair 
Specialist with the necessary equipment. 
21 The gudgeon pins are of the floating type, 
secured in position by two circlips. The 
pistons and connecting rods can be 
separated as follows. 
22 Using a small flat-bladed screwdriver, 
prise out the circlips, and push out the 
gudgeon pin (see illustrations). Hand 
pressure should be sufficient to remove the 
pin. Identify the piston and rod to ensure 
correct reassembly. Discard the circlips — new 
ones must be used on refitting. If the 

15.2 Measuring crankshaft endfloat using 
a dial gauge 

‘ 

\ \3 
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14.22a Use a small flat-bladed screwdriver 
to prise out the circlip... 

> 

N 

14.25b The recesses (arrowed) in the 
connecting rod and bearing cap must face 
towards the timing belt end of the engine 

gudgeon pin proves difficult to remove, heat 
the piston to 60°C with hot water — the 
resulting expansion will then allow the two 
components to be separated. 
23 Examine the gudgeon pin and connecting 
rod small-end bearing for signs of wear or 
damage. It should be possible to push the 
gudgeon pin through the connecting rod bush 
by hand, without noticeable play. Wear can be 
cured by renewing both the pin and bush. 
Bush renewal, however, is a specialist job - 
press facilities are required, and the new bush 
must be reamed accurately. 
24 Examine all components, and obtain any 
new parts from your VW dealer. If new pistons 
are purchased, they will be supplied complete 
with gudgeon pins and circlips. Circlips can 
also be purchased individually. 
25 The orientation of the piston with respect 
to the connecting rod must be correct when 

15.3 Measuring crankshaft endfloat using 
feeler blades 

14.22b ... then push out the gudgeon pin 
and separate the piston and connecting rod 

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 
rod and its bearing cap both have recesses 
machined into them on one side, close to their 
mating surfaces — these recesses must both 
face the same way as the arrow on the piston 
crown (ie, towards the timing belt end of the 
engine) when correctly installed. Reassemble 
the two components to satisfy this 
requirement (see illustrations). 
26 Apply a smear. of clean engine oil to the 
gudgeon pin. Slide it into the piston and 
through the connecting rod small-end. 
Check that the piston pivots freely on the 
rod, then secure the gudgeon pin in position 
with two new circlips. Ensure that each 
Circlip is correctly located in its groove in the 
piston. 
27 Repeat the cleaning and inspection 
process for the remaining pistons and 
connecting rods. 

15 Crankshaft - 
checking endfloat 
and inspection HK 

Checking endfloat 
1 If the crankshaft endfloat is to be checked, 
this must be done when the crankshaft is still 
installed in the cylinder block/crankcase, but 
is free to move (see Section 12). 
2 Check the endfloat using a dial gauge in 
contact with the end of the crankshaft. Push 
the crankshaft fully one way, and then zero 
the gauge. Push the crankshaft fully the other 
way, and check the endfloat. The result can 
be compared with the specified amount, and 
will give an indication as to whether new 
thrustwasher halves are required (see 
illustration). Note that all thrustwashers must 
be of the same thickness. 
3 If a dial gauge is not available, feeler blades 
can be used. First push the crankshaft fully 
towards the flywheel end of the engine, then 
use feeler blades to measure the gap between 
the web of No 3 crankpin and the thrust- 
washer halves (see illustration). 



15.10 Use a micrometer to measure the 

diameter of each crankshaft bearing journal 

Inspection 

4 Clean the crankshaft using paraffin or a 

suitable solvent, and dry it, preferably with 
compressed air if available. Be sure to clean 

the oil holes with a pipe cleaner or similar 

probe, to ensure that they are not obstructed. 

Warning: Wear eye protection 

when using compressed air. 

5 Check the main and big-end bearing 

journals for uneven wear, scoring, pitting and 

cracking. 

6 Big-end bearing wear is accompanied by 
distinct metallic knocking when the engine is 

running (particularly noticeable when the 

engine is pulling from low speed) and some 

loss of oil pressure. 

7 Main bearing wear is accompanied by 

severe engine vibration and rumble — getting 

progressively worse as engine speed 
increases — and again by loss of oil pressure. 

8 Check the bearing journal for roughness by 

running a finger lightly over the bearing 

surface. Any roughness (which will be 

accompanied by obvious bearing wear) 

indicates that the crankshaft requires 

regrinding (where possible) or renewal. 

9 If the crankshaft has been reground, check 
for burrs around the crankshaft oil holes (the 

holes are usually chamfered, so burrs should 

not be a problem unless regrinding has been 

carried out carelessly). Remove any burrs with 

a fine file or scraper, and thoroughly clean the 

oil holes as described previously. 

10 Using a micrometer, measure the 

diameter of the main and big-end bearing 

journals, and compare the results with the 

Specifications (see illustration). By 
measuring the diameter at a number of points 

around each journal’s circumference, you will 
be able to determine whether or not the 
journal is out-of-round. Take the measure- 

ment at each end of the journal, near the 

webs, to determine if the journal is tapered. 

11 Check the oil seal contact surfaces at 
each end of the crankshaft for wear and 
damage. If the seal has worn a deep groove in 

the surface of the crankshaft, consult an 

engine overhaul specialist; repair may be 

possible, but otherwise a new crankshaft will 

be required. 
12 If the crankshaft journals have not already 
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been reground, it may be possible to have the 

crankshaft reconditioned, and to fit oversize 

shells (see Section 19). If no oversize shells 

are available and the crankshaft has worn 

beyond the specified limits, it will have to be 

renewed. Consult your VW dealer or engine 

specialist for further information on parts 

availability. 

16 Main and big-end bearings - EN 
inspection N 

x 

Inspection 

1 Even though the main and big-end bearings 

should be renewed during the engine 

overhaul, the old bearings should be retained 

for close examination, as they may reveal 

valuable information about the condition of 

the engine (see illustration). 

2 Bearing failure can occur due to lack of 

lubrication, the presence of dirt or other 

foreign particles, overloading the engine, or 

corrosion. Regardless of the cause of bearing 
failure, the cause must be corrected before 

the engine is reassembled, to prevent it from 

happening again. 

3 When examining the bearing shells, remove 

them from the cylinder block/crankcase, the 

main bearing caps, the connecting rods and 

the connecting rod big-end bearing caps. Lay 

them out on a clean surface in the same 
general position as their location in the 

engine. This will enable you to match any 

bearing problems with the corresponding 

crankshaft journal. Do not touch any shell’s 

internal 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 spotlessly-clean during 

engine assembly. Frequent and regular engine 

oil and filter changes are also recommended. 

5 Lack of lubrication (or lubrication 

breakdown) has a number of interrelated 

causes. Excessive heat (which thins the oil), 

overloading (which squeezes the oil from the 

bearing face) and oil 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 turns 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 to squeeze out the oil 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 pieces, 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 

as 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. 

FATIGUE FAILURE IMPROPER SEATING 

CRATERS OR POCKETS BRIGHT 
(POLISHED) SECTIONS 

SCRATCHED BY DIRT LACK OF OIL 

OVERLAY WIPED OUT DIRT EMBEDDED INTO 
BEARING MATERIAL 

EXCESSIVE WEAR TAPERED JOURNAL 

AREA 
OVERLAY Ee OUT RADIUS RIDE 

16.1 Typical bearing failures 
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18.4 Checking a piston ring end gap using 

a feeler blade 

Main and big-end bearings 
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. 

12 The running clearances will need to be 

checked when the crankshaft is refitted with 
its new bearings (see Sections 19 and 20). 

17 Engine overhaul - 
reassembly sequence 

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 

materials, thread-locking compound will be 

needed. A suitable tube of liquid sealant will 

also be required for the joint faces that are 
fitted without gaskets, 

2 In order to save time and avoid problems, 

engine reassembly can be carried out in the 

following order, referring to Part A, B, or C of 

this Chapter unless otherwise stated. Where 

applicable, use new gaskets and seals when 

refitting the various components. 

18.9 Piston ring TOP marking 

a) Crankshaft (Section 19). 

b) Piston/connecting rod assemblies 

(Section 20). 

c) Oil pump. 

d) Sump. 

e) Flywheel/driveplate. 

f) Cylinder head. 

g) Timing belt(s), tensioner and sprockets. 

h) Engine external components. 

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. 

18 Piston rings - 
refitting 

HEY 
1 Before fitting new piston rings, the ring end 

gaps must be checked as follows. 

2 Lay out the piston/connecting rod 

assemblies and the new piston ring sets, so 

that the ring sets will be matched with the 

same piston and cylinder during the end gap 

measurement and subsequent engine 
reassembly. 

3 Insert the top ring into the first cylinder, and 

push it down the bore using the top of the 

piston. This will ensure that the ring remains 

square with the cylinder walls. Position the 

ring approximately 15.0 mm the bottom of the 

cylinder bore, at the lower limit of ring travel. 

Note that the top and second compression 
rings are different. 

4 Measure the end gap using feeler blades, 

and compare the measurements with the 

figures given in the Specifications (see 
illustration). 

5 If the gap is too small (unlikely if genuine 

VW parts are used), it must be enlarged, or 

the ring ends may contact each other during 

engine operation, causing serious damage. 

Ideally, new piston rings providing the correct 

end gap should be fitted. As a last resort, the 

end gap can be increased by filing the ring 

ends very carefully with a fine file. Mount the 

file in a vice equipped with soft jaws, slip the 

ring over the file with the ends contacting the 

file face, and slowly move the ring to remove 

material from the ends. Take care, as piston 

rings are sharp, and are easily broken. 

6 With new piston rings, it is unlikely that the 

end gap will be too large. If the gaps are too 

large, check that you have the correct rings 

for your engine and for the particular cylinder 
bore size. 

7 Repeat the checking procedure for each 

ring in the first cylinder, and then for the rings 

in the remaining cylinders. Remember to keep 
rings, pistons and cylinders matched up. 

8 Once the ring end gaps have been checked 

and if necessary corrected, the rings can be 
fitted to the pistons. 

9 Fit the piston rings using the same technique 

as for removal. Fit the bottom (oil control) ring 
first, and work up. Note that a two- or three- 

section oil control ring may be fitted; where a 

two-section ring is fitted, first insert the wire 

expander, then fit the ring. Ensure that the rings 
are fitted the correct way up — the top surface 

of the rings is normally marked TOP (see 

illustration). Offset the piston ring gaps by 
120° from each other. Note: Always follow any 

instructions supplied with the new piston ring 

sets — different manufacturers may specify 
different procedures. Do not mix up the top and 

second compression rings, as they have 
different cross-sections. 

19 Crankshaft - 
refitting and main bearing 
clearance check WHEY 

Main bearing clearance check 

1 The running clearance check can be carried 

out using the original bearing shells. However, 

it is preferable to use a new set, since the 

results obtained will be more conclusive. If 

new shells are being fitted, ensure that all 

traces of the protective grease are cleaned off 
using paraffin. 

2 Clean the backs of the bearing shells, and 

the bearing locations in both the cylinder 

block/crankcase and the main bearing caps. 

3 With the cylinder block positioned on a 

clean work surface, with the crankcase 

uppermost, press the bearing shells into their 

locations, ensuring that the tab on each shell 

engages in the notch in the cylinder block or 

bearing cap, and that the oil holes in the 

cylinder block and bearing shell are aligned 

(see illustration). Take care not to touch any 

shell’s bearing surface with your fingers. If the 

original bearing shells are being used for the 
check, ensure that they are refitted in their 
original locations. 

4 Fit the crankshaft endfloat control 

thrustwasher halves either side of the No 3 

bearing location. Use a small quantity of 

grease to hold them in place. Ensure that the 
thrustwashers are seated correctly in the 

machined recesses, with the oil grooves 
facing outwards. 

A_ Recess in cylinder block 
B_ Lug on bearing shell 

C Oil hole 
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5 The running clearance can be checked, 

although this will be difficult to achieve without 

a range of internal micrometers or internal/ 

external expanding calipers. Refit the main 

bearing caps to the cylinder block/crankcase, 

with bearing shells in place. With the original 

cap retaining bolts tightened to the specified 

torque, measure the internal diameter of each 

assembled pair of bearing shells. If the 

diameter of each corresponding crankshaft 

journal is measured and then subtracted from 
the bearing internal diameter, the result will be 

the main bearing running clearance. 

Final crankshaft refitting 

6 Carefully lift the crankshaft out of the 

cylinder block once more, and wipe off the 
surfaces of the bearing shells in the crankcase 

and bearing caps. 

7 Where applicable, refit the crankshaft 

speed/position sensor wheel, and tighten the 

securing bolts to the specified torque. Make 

sure that the sensor wheel is correctly 

orientated as noted before removal. 

8 Liberally coat the bearing shells in the 

crankcase with clean engine oil of the 

appropriate grade (see illustration). Make 

sure that the bearing shells are still correctly 

seated in their locations. 

9 Lower the crankshaft into position so that 

No 1 cylinder crankpin is at BDC, ready for 

fitting No 1 piston. Ensure that the crankshaft 

endfloat control thrustwasher halves, either 

side of the No 3 main bearing location, remain 

in position. Where applicable, take care not to 

damage the crankshaft speed/position sensor 

wheel as the crankshaft is lowered into 

position. 
10 Lubricate the lower bearing shells in the 

main bearing caps with clean engine oil. On 

1.6 litre DOHC petrol engines and diesel 

engines, make sure that the crankshaft 

endfloat control thrustwasher halves are still 

correctly seated either side of No 3 bearing 

cap (see illustrations). 
11 Fit the main bearing caps in the correct 

order and orientation —- No 1 bearing cap must 

be at the timing belt end of the engine and the 

bearing shell tab locating recesses in the 

crankcase and bearing caps must be adjacent 

to each other (see illustration). Insert the 

bearing cap bolts (using new bolts where 

necessary — see Torque wrench settings in the 

Specifications), and hand-tighten them only. 
12 Working from the centre bearing cap 

outwards, tighten the bearing cap bolts to 

their specified torque. On engines where two 
Stages are given for the torque, tighten all 

bolts to the Stage 1 torque, then go round 

again, and tighten all bolts through the Stage 

2 angle (see illustrations). 

13 Check that the crankshaft rotates freely 
by turning it by hand. If resistance is felt, 

recheck the bearing running clearances, as 

described previously. 
14 Check the crankshaft endfloat as 
described at the beginning of Section 15. If 
the thrust surfaces of the crankshaft have 
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19.8 Lubricate the upper bearing shells 

19.10b ... and make sure that the 

thrustwashers are correctly seated - 1.6 litre 

DOHC petrol engines and diesel engines 

been checked and new thrustwashers have 
been fitted, then the endfloat should be within 

specification. 
15 Refit the pistons and connecting rods or 

reconnect them to the crankshaft as 

described in Section 20. 
16 Proceed as follows according to engine 

type: 

a) On SOHC petrol engines, refit the 

crankshaft oil seal housings, flywheel/ 

driveplate, oil pump and pick-up pipe, 

sump and oil baffle plate, and the 

crankshaft sprocket and timing belt, as 

described in Chapter 2A. Note: On 2.0 litre 

AZJ engines, it will necessary to refit the 

balance shaft assembly. 

b) On 1.6 litre DOHC petrol engines, refit the 

crankshaft oil seal housing, 

flywheel/driveplate, oil pump and pick-up 

pipe, sump, and main timing belt, as 

described in Chapter 2B. 

—— 

19.12a Tighten the main bearing cap bolts 

to the specified torque... 

19.10a Lubricate the lower bearing 
shells... 

el Ne 
19.11 Fitting No 1 main bearing cap 

c) On 1.8 litre DOHC petro! engines, refit the 

crankshaft oil seal housings, 

flywheel/driveplate, oil pump and pick-up 

pipe, sump and oil baffle plate, and the 

crankshaft sprocket and timing belt, as 

described in Chapter 2B. 

d) On diesel engines, refit the crankshaft oil 

seal housings, flywheel/driveplate, oil 

pump and pick-up pipe, sump and oil 

baffle plate, and the crankshaft sprocket 

and timing belt, as described in Chap- 

ter 2C. 

20 Piston/connecting rod SS 
assemblies - refitting and big- WW 
end bearing clearance check EN 

Note: A piston ring compressor tool will be 

required for this operation. 

19.12b ... then through the specified 

angle 
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20.98 Lubricate the pistons... 

Big-end bearing clearance check 
1 The running clearance cheek can be carried 
out using the original bearing shells, However, 
it iS preferable to use a new set, since the 
results Obtained will be more conclusive, 
2 Clean the backs of the bearing shells, and 
the bearing locations in both the connecting 
rods and the big-end bearing caps, 

3 Press the bearing shells into their locations, 
ensuring that the tab on each shell engages in 
the noteh in the connecting rod or cap, Take 
care not to touch any shell's bearing surface 
with your fingers, If the original bearing shells 
are being used for the check, ensure that they 
are refitted in their original locations, 
4 The running clearance can be checked, 
although this will be ciffieult to achieve without 
a range of internal micrometers or internal/ 
external expanding calipers, Refit the big-end 
bearing cap to the connecting rod, using the 
marks mace or noted on removal to ensure that 
they are fitted the correct way around, with the 
bearing shells in place, With the original cap 
retaining bolts or nuts (as applicable) correctly 
tightened, Use an internal micrometer or vernier 
caliper to Measure the internal diameter of each 
assembled pair of bearing shells. If the diameter 
of each corresponding crankshaft journal is 
Measured, and then subtracted from the 
bearing internal diameter, the result will be the 
big-end bearing running clearance, 

wl 
20.9b ... and big-end upper bearing shells 

with clean engine oil 

Piston/connecting rods refitting 
5 Note that the following procedure assumes 
that the crankshaft main bearing caps are in 
place, 

6 Where applicable, refit the piston cooling oll 
spray jets to the bottom of the cylinder block, 
and tighten the securing bolts to the specitied 
torque, 

7 On engines where the big-end bearing Caps 
are secured by nuts, fit new bolts to the 
connecting rods, Tap the old bolts out of the 
connecting rods using a soft-faced mallet, 
and tap the new bolts into position. 
8 Ensure that the bearing shells are correctly 
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. 
9 Lubricate the cylinder bores, the pistons, 
piston rings and upper bearing shells with 
Glean engine oil (see illustrations), Lay out 
each piston/connecting rod assembly in order 
on a clean work surface, Where the bearing 
Caps are secured with nuts, pad the threaded 
ends of the bolts with insulating tape to 
prevent them scratching the crankpins and 
bores when the pistons are refitted, 
10 Start with piston/connecting rod assembly 
No 1, Make sure that the piston rings are still 
spaced as described in Section 18, then clamp 

HS1965 

20,12 Piston orientation and coding on diesel engines 

them in position with a piston ring compressor 
tool, 

11 Insert the piston/connecting rod assembly 

into the top of cylinder No 1, Lower the big- 
end in first, guiding it to protect the eylinder 
bores, Where oil jets are located at the 
bottoms of the bores, take particular care not 
to damage them when guiding the connecting 
rods onto the erankpins, 

12 Ensure that the orientation of the piston in 
its cylinder is correet = the piston crown, 
connecting rod and big-end bearing cap have 
markings, which must point towards the 
timing belt end of the engine when the piston 
is installed in the bore = refer to Section 14 for 
details, On diesel engines, the piston crowns 
are specially shaped to improve the engine's 
combustion characteristics, Because of this, 
pistons 1 and 2 are different to pistons 3 and 
4, When correetly fitted, the larger inlet valve 
chambers on pistons 1 and 2 must face the 
flywheel/driveplate end of the engine, and the 
larger inlet valve chambers on the remaining 
pistons must face the timing belt end of the 
engine, 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 (see illustration), 
13° Using a block of wood or hammer handle 
against the piston crown, tap the assembly 
into the cylinder until the piston crown is flush 
with the top of the cylinder (see illustration), 
14 Ensure that the bearing shell is_ still 
correctly installed in the connecting rod, then 
liberally lubricate the crankpin and both 
bearing shells with clean engine oll, 
15 Taking care not to mark the cylinder bores, 
tap the piston/connecting rod assembly down 
the bore and onto the crankpin, On engines 
where the big-end caps are secured by nuts, 
remove the insulating tape from the threaded 
ends of the connecting rod bolts, Oll the bolt 
threads, and on engines where the big-end 
Caps are secured by bolts, oil the undersides 
of the bolt heads, 
16 Fit the big-end bearing cap, tightening 
its retaining nuts or bolts (as applicable) 
linger-tight at first, The connecting rod and 
its bearing cap both have recesses 
machined into them on one side, close to 
their mating surfaces = these recesses must 
both face the same way as the arrow on the 

20.13 Using a hammer handle to tap the 
piston into its bore 
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piston crown (ie, towards the timing belt end 

of the engine) when correctly installed (see 

illustration 14.25b). Reassemble the two 

components to satisfy this requirement. 

17 Tighten the retaining bolts or nuts (as 
applicable) to the specified torque and angle, 

in the two stages given in the Specifications 

(see illustrations). 

18 Refit the remaining three  piston/ 

connecting rod assemblies in the same way. 

19 Rotate the crankshaft by hand. Check that 
it turns freely; some stiffness is to be 

expected if new parts have been fitted, but 

there should be no binding or tight spots. 

20 On diesel engines, if new pistons have 

been fitted, or if a new short engine has been 

fitted, the projection of the piston crowns 

above the cylinder head mating face of the 
cylinder block at TDC must be measured. This 

measurement is used to determine the 
thickness of the new cylinder head gasket 

required. This procedure is described as part 

of the Cylinder head — removal, inspection 

and refitting procedure in Chapter 2C. 

21 Proceed as follows according to engine 

type: 
a) On SOHC petrol engines, refit the oil pump 

and pick-up pipe, sump and oil baffle 

plate, and cylinder head, as described in 

Chapter 2A. Note: On 2.0 litre AZJ 

engines, it will necessary to refit the 

balance shaft assembly. 

b) On 1.4 and 1.6 litre DOHC petrol engines, 

refit the oil pick-up pipe, sump, and 

cylinder head, as described in Chapter 2B. 
c) On 1.8 litre DOHC engines, refit the oil 

pump and pick-up pipe, sump and oil 

baffle plate, and cylinder head, as 

described in Chapter 2B. 

d) On diesel engines, refit the oil pump and 
pick-up pipe, sump and oil baffle plate, and 

cylinder head, as described in Chapter 2C. 

21 Engine - 
initial start-up after overhaul 
and reassembly 

1 Refit the remainder of the engine 

components in the order listed in Section 7 of 

this Chapter. Refit the engine to the vehicle as 
described in the relevant Section of this 

Chapter. 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. 

Cah = 

20.17a Tighten the big-end bearing cap 

bolts/nuts to the specified torque . . . 

2 Reconnect the battery leads, with reference 

to Disconnecting the battery at the rear of this 

manual. 

Petrol models 

3 Remove the spark plugs, referring to 

Chapter 1A for details. 

4 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 with reference to Chapter 12, 

and also disable the ignition system by 

disconnecting the wiring from the DIS module 
or coils, as applicable. 

Caution: To prevent damage to the 

catalytic converter, it is important to 

disable the fuel system. 

5 Turn the engine using the starter motor until 

the oil pressure warning lamp goes out. If the 

lamp fails to extinguish after several seconds 

of cranking, check the engine oil level and oil 

filter security. 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. 

6 Refit the spark plugs, and reconnect the 

wiring to the fuel pump relay and DIS module 
or coils, as applicable. 

Diesel models 

7 On engine codes AGP, AQM, AGR, AHF, 

ALH and ASV, disconnect the electrical cable 

from the fuel cut-off valve at the fuel injection 

pump. On engine codes AJM, ARL, ASZ, ATD, 

AUY and AXR disconnect the injector harness 

wiring plug at the end of the cylinder head — 

refer to Chapter 4B for details. 

8 Turn the engine using the starter motor until 

the oil pressure warning lamp goes out. 

20.17b ... then through the specified 

angle 

9 If the lamp fails to extinguish after several 

seconds of cranking, check the engine oil 

level and oil filter security. Assuming these 

are correct, check the security of the oil 

pressure switch cabling — do not progress 

any further until you are satisfied that oil is 

being pumped around the engine at sufficient 

pressure. 

10 Reconnect the fuel cut-off valve cable or 

the injector wiring plug as applicable. 

All models 

11 Start the engine, but be aware that as fuel 

system components have been disturbed, the 

cranking time may be a little longer than 

usual. ; 

12 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 

burn off oil deposits. 

13 Assuming all is well, keep the engine 

idling until hot water is felt circulating through 

the top hose. 

14 On diesel engine codes AGP, AQM, AGR, 

AHF, ALH and ASV, check the fuel injection 

pump timing and engine idle speed, as 

described in Chapter 4B. 

15 After a few minutes, recheck the oil and 

coolant levels, and top-up as necessary. 

16 There is no need to retighten the cylinder 

head bolts once the engine has been run 

following reassembly. 

17 If 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-throttle, 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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Cooling, heating and air conditioning systems 
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Cooling fan 
Fan speeds: 
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EOE ee 

Torque wrench settings Nm 

Coolant pump housing/coolant pump-to-engine bolts: 

1.4 litre and 1.6 litte DOHC engines ....... 

AlltothesGngineSsamecet- 4 Set wee ere 

Facia crossmember retaining bolts 

Radiator cooling fan shroud bolts 

Radiatoninounting) DOItSasen mi ae ee 

Thermostat cover bolts ................... 

Thermostat housing-to-engine bolts: 

1.4 litre and 1.6 litre DOHC engines ....... 

1 General information 
and precautions 

A pressurised cooling system is used, 

comprising a pump, an aluminium crossflow 

radiator, an electric cooling fan, a thermostat 

and a heater matrix, as well as the 

interconnecting hoses. The system functions 

as follows. Cold coolant from the radiator 

passes through the hose to the coolant 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 initially closed. The 

coolant passes through the heater and is 
returned through the cylinder block to the 
timing belt driven coolant pump. 

When the engine is cold the coolant 

circulates only through 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(s) when 
necessary. Upon leaving the radiator, the 
coolant is has cooled and the cycle is 
repeated. 

A thermostatic switch controls the electric 
cooling fan(s) mounted on the rear of the 
radiator. At a preset coolant temperature, the 
switch actuates the fan(s). 

Refer to Section 11 for information on the 
air conditioning system fitted to certain 
models. 

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 coolant 
hose connector on the left-hand end of the 
cylinder head (1.6 litre SOHC engines, 1.8 and 
2.0 litre petrol engines & diesel engines), or 
on the underside of the thermostat housing 
(1.4 litre and 1.6 litre DOHC engine). 

Precautions 

p 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 jis _ 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. 

¢ Do not allow antifreeze to come into 

contact with skin or 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 
puddle 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 12 for additional 
precautions to be observed when working 
on models with air conditioning. 

2 Cooling system hoses - 
disconnection and renewal 

WiC 
Note: Refer to the warnings given in Section 1 
of this Chapter before proceeding. 

1 If the checks described in the relevant part 

of Chapter 1 reveal a faulty hose, it must be 
renewed as follows. 
2 First drain the cooling system as described 
in Chapter 1A or 1B. 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/outlet union. Carefully work 
the hose free. 
4 In order to disconnect the radiator inlet and 
outlet hoses, apply pressure to hold the hose 
on to the relevant union, pull out the spring 

clip and pull the hose from the union (see 

illustration). 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. 

HAYNES If all else fails, cut the hose 

HINT with a sharp knife, then slit it 

so that it can be peeled off in 

two pieces. Although this 
may prove expensive if the hose is 

otherwise undamaged, it is preferable 

to buying a new radiator. 

5 When fitting a hose, first slide the clips onto 

the hose, then work the hose into position. If 

clamp type clips were originally fitted, it is a 
good idea to use 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 it 
is correctly routed, then slide each clip along 
the hose until it passes over the flared end of 
the relevant union, before securing it in 
position with the retaining clip. 
7 Prior to refitting a radiator inlet or outlet 
hose, renew the connection O-ring regardless 
of condition. The connections are a push-fit 
over the radiator unions. 
8 Refill the cooling system as described in 
Chapter 1A or 1B. 
9 Check thoroughly for leaks as soon as 
possible after disturbing any part of the 
cooling system. 

7 4 4 be 

2.4 Pull out the retaining clip 
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3 Radiator - 
removal, inspection 
and refitting 

Models without air conditioning 

Removal 

1 Disconnect the battery negative lead. Note: 

Before disconnecting the battery, refer to 

‘Disconnecting the battery’ in the reference 
section at the rear of this manual. 

2 Drain the cooling system as described in 

the relevant part of Chapter 1. 

3 Remove the front bumper cover as 
described in Chapter 11. 

4 Prise out the sealing caps where fitted, 

undo the retaining screws/nuts and remove 

the engine cover(s). Disconnect the upper and 

lower hoses from the radiator, with reference 
to Section 2 if necessary. 

5 Disconnect the electric cooling fan wiring 

connector, and release the wiring from the 
cooling fan shroud. 
6 Disconnect the wiring plug from the cooling 

fan switch mounted in the radiator. 
7 Remove the front panel complete with 

headlamps, radiator and cooling fan (see 
Chapter 2D, Section 4, 5 or 6). 

8 Unscrew the four Torx screws securing the 

shroud to the radiator, and if necessary undo 

the three screws and remove the cooling fan 

from the shroud (see illustrations). 

9 From the outside of the front panel, undo 

the four Torx screws and lift the radiator from 

the inside of the panel. Note the location of 

the four radiator mounting rubbers (see 
illustrations). 

Inspection 

10 If the radiator has been removed due to 

suspected blockage, reverse flush it as 
described in the relevant part of Chapter 1. 
11 Clean dirt and debris from the radiator 

fins, using an air line (in which case, wear eye 

protection) or a soft brush. Be careful, as the 

fins are sharp and easily damaged. 

12 If necessary, a radiator specialist can 

perform a ‘flow test’ on the radiator, to 

establish whether an internal blockage exists. 

13 A leaking radiator must be referred to a 
specialist for permanent repair. Do not 

attempt to weld or solder a leaking radiator, 
as damage may result. 

14 If the radiator is to be sent for repair or 

renewed, remove the cooling fan switch. 

Refitting 

15 Refitting is a reversal of removal. On 
completion, refill the cooling system using the 

correct type of antifreeze as described in the 

relevant part of Chapter 1. 

Models with air conditioning 

( Warning: Do not attempt to 

disconnect the refrigerant lines - 
refer to the warnings given in 

Section 11. 

3.8a Undo the cooling fan screws 
(arrowed) 

3.9a Undo the radiator mounting screws 

(arrowed) 

Removal 

16 Proceed as described in paragraphs 1 
to 6. 

17 Unscrew the four bolts securing the 

radiator to the front panel, then remove the 

front panel complete with headlamps (see 

Chapter 2D, Section 4, 5 or 6). 
18 Remove the four screws securing the 
condenser to the radiator. Remove the 

retaining clamps from the refrigerant pipes, 

and remove the condenser from the 

radiator. 

19 Using cable ties (or similar) secure the 

condenser to the inner wing or convenient 

support. Take care not to stretch, kink or 
bend the refrigerant pipes/hoses. 

20 Carefully remove the radiator downwards 
and out from the engine compartment, 

complete with cooling fan(s) and shroud. Take 

care not to damage the radiator on 

surrounding components. 

21 If required, unscrew the four cooling fan 
shroud securing bolts, and remove the 

shroud. 

Inspection 

22 Proceed as described in paragraphs 10 
to 14. 

Refitting 

23 Refitting is a reversal of the removal 

procedure; ensure all the hose and wiring are 
correctly and securely reconnected. On 
completion, refill the cooling system with the 

correct type of coolant as described in the 
relevant part of Chapter 1. 

3.8b Remove the radiator shroud screw 

(arrowed) 

3.9b Radiator mounting rubbers 

4 Thermostat - 
removal, testing and refitting 

WHEY 

1.4 and 1.6 litre DOHC engines 

Ren.oval 

1 The thermostat is located in a housing at 

the left-hand end of the cylinder head. 

2 Drain the cooling system as described in 
Chapter 1A. 

3 Undo the four Allen screws and remove the 

engine cover. Release the securing clip and 

disconnect the coolant hose from the 

thermostat cover (see illustration). 

4 Unscrew the two retaining screws, and 

remove the thermostat cover, noting the 

locations of any brackets secured by the 

4.3 Disconnect the hose 
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4.4b 

H31967 

4.11 Thermostat assembly - 

1.6 litre SOHC, 1.8 and 2.0 litre engines 

screws, then lift out the thermostat. Recover 

the O-ring if it is loose (see illustrations). 

Testing 

5 A rough test of the thermostat may be 
made by suspending it with a piece of string in 

a container full of water, but not touching the 

container. Heat the water to bring it to the boil 

— the thermostat must open by the time the 
water boils. If not, renew it. 

4.18a Thermostat cover screws (arrowed) 

6 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. 
7 A thermostat which fails to close as the 
water cools must also be renewed. 

H31966 

4.18b Thermostat assembly - 

diesel engines 

Refitting 

8 Refitting is a reversal of removal, bearing in 

mind the following points. 

a) Refit the thermostat using a new O-ring. 

b) Refill the cooling system with the correct 

type and quantity of coolant as described 
in Chapter 1A. 

1.6 litre SOHC, 
1.8 and 2.0 litre engines 

Removal 

9 The thermostat is located behind a 

connection flange in the front side of the 
engine block. 

10 Drain the cooling system as described in 
Chapter 1A. 

11 Prise out the sealing caps, undo the 

retaining nuts and remove the engine cover(s). 

Release the securing clip and disconnect the 

coolant hose from the thermostat cover/ 

connection flange (see illustration). 

12 Unscrew the two securing bolts, and 

remove the thermostat cover/connection 

flange, noting the locations of any brackets 

secured by the bolts, then lift out the 

thermostat. Recover the O-ring if it is loose. 

Testing 

13 Proceed as described in paragraphs 5 to 7. 

Refitting 

14 Refitting is a reversal of removal, bearing 
in mind the following points. 

a) Refit the thermostat using a new O-ring. 

b) The thermostat should be fitted with the 
brace almost vertical. 

c) Ensure that any brackets are in place on 

the thermostat cover bolts as noted 
before removal. 

d) Refill the cooling system with the correct 

type and quantity of coolant as described 
in Chapter 1A. 

Diesel engines 

Removal 

15 The thermostat is located behind a 

connection flange in the front side of the 

engine block, at the timing belt end. 

16 Drain the cooling system as described in 

Chapter 1B. Prise out the sealing caps, undo 

the retaining nuts and remove the engine 
covers. 

17 Release the securing clip and disconnect 

the coolant hose from the thermostat 
cover/connection flange. 

18 Unscrew the two securing bolts, and 
remove the thermostat cover/connection 

flange complete with the thermostat. Note the 

locations of any brackets secured by the 
bolts. Recover the O-ring if it is loose (see 
illustrations). 

19 To remove the thermostat from the cover, 

twist the thermostat 90° anti-clockwise, and 
pull it from the cover. 

Testing 

20 Proceed as described in paragraphs 5 to 7. 
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Refitting 

21 Refitting is a reversal of removal, bearing 

in mind the following points. 

a) Refit the thermostat using a new O-ring. 

b) Insert the thermostat into the cover and 
twist 90° clockwise. 

c) The thermostat should be fitted with the 

brace almost vertical. 

d) Ensure that any brackets are in place on 

the thermostat cover bolts as noted 

before removal. 

e) Refill the cooling system with the correct 

type and quantity of coolant as described 
in Chapter 1B. 

5 Electric cooling fan - 
testing, removal and refitting 

Mili 

Models without air conditioning 

Testing 

1 Vehicles may be fitted with one or two 

cooling fans, depending on model. The cooling 

fan is supplied with current through the ignition 
switch, cooling fan control unit (where 

applicable), the relay(s) and fuses/fusible link 
(see Chapter 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 speed 2 circuit (see wiring diagrams at the 

end of Chapter 12). 

2 |If a fan does not appear to work, first check 

the fuses/fusible links. If they are good, run 

the engine until normal operating temperature 

is reached, then allow it to idle. If the fan does 

not cut in within a few minutes, switch off the 

ignition and disconnect the wiring plug from 

the cooling fan switch. Bridge the relevant two 

contacts in the wiring plug using a length of 

spare wire, and switch 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 that all 

connections are clean and free of corrosion. 

5 On models with a cooling fan control unit, if 

no fault can be found with the fuses/fusible 
links, wiring, fan switch, or fan motor, then it is 
likely that the cooling fan control unit is faulty. 

Testing of the unit should be entrusted to a 

VW dealer or specialist; if the unit is faulty it 
must be renewed. 

Removal 

6 Disconnect the battery negative lead. Note: 

Before disconnecting the battery, refer to 

‘Disconnecting the battery’ in the reference 

section at the rear of this manual. 

7 Prise out the sealing caps (where fitted), 

undo the retaining screws/nuts and remove 
the engine cover(s). 

8 Disconnect the wiring plug from the cooling 

fan motor, and slide the connector from the 
retaining bracket. 

9 Undo the three Torx screws securing the 
fan to the radiator shroud, and manoeuvre the 

cooling fan up and out of the engine 

compartment. Take care not to damage the 

radiator (see illustration 3.8a). 

Refitting 

10 Refitting is a reversal of removal. 

Models with air conditioning 

Testing 

11 Proceed as described in paragraphs 1 to 5. 

Note: On models equipped with air 

conditioning, there is also a second switch 

(fitted into one of the coolant outlet 

housings/hoses on the cylinder head). This 

switch controls the cooling fan stage 3 speed 

setting. 

Removal 

12 Remove the radiator as described in 

Section 3. 

13 Disconnect the wiring connector from the 

rear of the cooling fan motor. 

14 Slacken and remove the motor retaining 

nuts, and remove the cooling fan assembly 
from the radiator shroud. 

Refitting 

15 Refitting is a reversal of removal, but refit 

the radiator as described in Section 3, and 

refill the cooling system with the correct type 

of coolant as described in the relevant part of 

Chapter 1. On completion, check the 
operation of the cooling fan(s). 

6 Cooling system electrical 
switches and sensors - 
testing, removal and refitting 

< XS ~ 

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 and refitting 

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: 

Before disconnecting the battery, refer to 

‘Disconnecting the battery’ in the reference 

section at the rear of this manual. Where 

necessary, prise out the sealing caps, undo 

the retaining screws/nuts and remove the 

engine cover(s). 

4 Either drain the radiator to below the level 

of the switch (as described in Chapter 1A or 

1B), 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 to damage the 

radiator, and do not use anything which will 

allow foreign matter to enter the radiator. 

5 Disconnect the wiring plug from the switch. 

6 Carefully unscrew the switch from the 
radiator (see illustration). 

7 Refitting is a reversal of removal, applying a 

smear of suitable grease to the threads of the 

switch and tightening it securely. On 

completion, refill the cooling system with the 

correct type and quantity of coolant as 

described in Chapter 1A or 1B, 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 correctly. 

Coolant temperature sensor - 
1.4 and 1.6 litre DOHC engines 

Testing 

9 The sensor is clipped into the underside of 

the thermostat housing at the left-hand end of 

the cylinder head. 

10 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 needle 

points towards the ‘cold’ end of the scale. No 

resistance-to-temperature values are 

available. Therefore the only method of 

accurately checking the sensor is with 

dedicated diagnostic equipment, and should 

be entrusted to a VW dealer or specialist. If 

the sensor is faulty, it must be renewed. 

Removal and refitting 

11 Disconnect the battery negative lead. 

Note: Before disconnecting the battery, refer 

to ‘Disconnecting the battery’ in the reference 

Fe 4 oT “a ri 

6.6 Unscrew the thermoswitch 
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6.18 Disconnect the sensor 

section at the rear of this manual. Undo the 

four Allen screws and remove the engine 
cover. 

12 Disconnect the wiring plug from the 

sensor, located on the underside of the 

thermostat housing at the left-hand end of the 

cylinder head. Partially drain the cooling 

system to below the level of the sensor (as 
described in Chapter 1A). 

13 Carefully withdraw the retaining clip and 

pull the sensor from the housing. Recover the 
O-ring. 

14 Refitting is a reversal of removal. Bearing 
in mind the following points. 

a) Refit the sensor with a new O-ring. 

b) Refill the cooling system as described in 

Chapter 1A, or top-up as described in 
‘Weekly checks’. 

Coolant temperature sensor - 
1.6 litre SOHC, 1.8 and 
2.0 litre engines 

Testing 

15 Proceed as outlined in paragraph 10. Note 

that the sensor is clipped into the top of the 

hose connector, bolted to the left-hand end of 

the cylinder head. 

Removal and refitting 

16 Disconnect the battery negative lead. 
Note: Before disconnecting the battery, refer 

to ‘Disconnecting the battery’ in the reference 
section at the rear of this manual. 

17 Prise out the sealing caps, undo the 

retaining nuts and remove the engine cover(s). 

18 Disconnect the wiring plug from the 
sensor (see illustration). 

i ; gi) ag ’ 

6.23 Coolant temperature sensor - 

diesel engines 

19 Partially drain the cooling system to below 

the level of the sensor (as described in 

Chapter 1A). 

20 Carefully withdraw the retaining clip and 

pull the sensor from the housing. Recover the 
O-ring. 

21 Refitting is a reversal of removal. Bearing 
in mind the following points. 

a) Refit the sensor with a new O-ring. 

b) Refill the cooling system as described in 

Chapter 1A, or top-up as described in 
‘Weekly checks’. 

Coolant temperature sensor - 
diesel engines 

Testing 

22 Proceed as described in paragraph 10, 

but note that the sensor is clipped into the 

rear of the hose connector bolted to the left- 

hand end of the cylinder head. 

Removal and refitting 

23 Proceed as described in paragraphs 16 

to 21, but note that the sensor is clipped in to 

the rear of the hose connector bolted to the 

left-hand end of the cylinder head (see 

illustration). Refill the system as described in 
Chapter 1B or Weekly checks. 

7 Coolant pump - 
removal and refitting 

Why 
Note: New coolant pumps may be of a 

modified design, which do not require 

gaskets. Use a suitable sealer. 

1.4 and 1.6 litre DOHC engines 

Removal 

1 Drain the cooling system as described in 
Chapter 1A. 

2 Remove the camshaft timing belt as 

described in Chapter 2B. If the belt is to be re- 
used, note the direction of rotation. 

3 Remove the camshaft timing belt idler 
roller, and rear timing belt cover. 

4 Unscrew the coolant pump retaining bolts, 

and withdraw the pump from the engine 

block. If faulty, the pump must be renewed 
(see illustration). 

Refitting 

5 Refitting is a reversal of removal, bearing in 
mind the following points. 

a) Refit the pump using a new gasket (refer 

to note above). — 
b) Refill the cooling system as described in 

Chapter 1A. 

1.6 litre SOHC, 
1.8 and 2.0 litre engines 

Removal 

6 Drain the cooling system as described in 
Chapter 1A. 

7 Remove the camshaft timing belt as 

described in Chapter 2A or 2B, noting the 
following points. 

a) The lower part of the timing belt guard 
need not be removed. 

b) The timing belt should be left in position 

on the crankshaft sprocket. 

c) Cover the timing belt with a cloth to 
protect it from coolant. 

8 Remove the two securing bolts, and 

remove the rear timing belt guard. 

9 Remove the remaining retaining bolts, and 

withdraw the coolant pump from the engine 
block. If the pump is faulty, it must be renewed. 

Refitting 

10 Refitting is a reversal of removal, bearing 
in mind the following points. 

a) Fit the coolant pump with a new O-ring. 

b) Lubricate the O-ring with coolant. 

c) Install the pump with the cast lug facing 
down. 

d) Refill the cooling system as described in 
Chapter 1A. 

Diesel engines 

Removal 

11 Drain the cooling system as described in 
Chapter 1B. 

12 Remove the camshaft timing belt as 

described in Chapter 2C, noting the following 
points. 

a) The lower part of the timing belt guard 
need not be removed. 

b) The timing belt should be left in position 

on the crankshaft sprocket. 

c) Cover the timing belt with a cloth to 

protect it from coolant. 

13 Unscrew the timing belt idler pulley, and 

push the pulley downwards approximately 
30 mm. 

14 Unscrew the coolant pump retaining 

bolts, and remove the pump from the engine 

block. If the pump is faulty, it must be 

renewed (see illustration opposite). 

Refitting 

15 Refitting is a reversal of removal, bearing 
in mind the following points. 

a) Fit the coolant pump with a new O-ring. 

b) Lubricate the O-ring with coolant. 

c) Install the pump with the cast lug facing 
down. 

d) Refill the cooling system as described in 
Chapter 1B. 
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8 Heating and 
ventilation system - 
general information 

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 valves 

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. On 

some models (depending on specification) a 

pollen filter is fitted to the ventilation inlet to 

filter out dust, soot, pollen 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 below the rear 

window. If warm air is required, the cold air is 

passed through the heater matrix, which is 
heated by the engine coolant. 

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. 

9 Heating/ventilation 
system components - 
removal and refitting Vy 

Models without air conditioning 

Heater/ventilation control unit 

1 Switch off the ignition and all electrical 
consumers. 
2 Carefully prise off the heater control panel 
trim plate (see illustration). 

9.2 Prise off the panel trim 

H31968 

7.14 Coolant pump - diesel engines 

3 Remove the passenger side lower facia trim 

panel and centre console as described in 
Chapter 11, Sections 28 and 29. 

4 Undo the four Torx screws and push the 

control unit back into the facia. Manoeuvre 

the control unit down and out of the facia (see 

illustration). 

5 Unclip the control cables and release each 

cable from the control unit, noting each 

cable’s correct fitted location and routing; to 
avoid confusion on refitting, label each cable 

as it is disconnected. The outer cables are 

released by simply pressing the locking tab 

and lifting the retaining clips (see illustration). 

6 Refitting is reversal of removal. Ensure that 

the control cables are correctly routed and 

reconnected to the control panel, as noted 

before rémoval. Clip the outer cables in 

position and check the operation of each 

knob/lever before refitting the switch 
mounting plate and the trim plate. 

9.4 Undo the Torx screws 

Heater/ventilation control cables 

7 Remove the heater/ventilation control unit 

from the facia as described previously, de- 

taching the relevant cable from the contro! unit. 

8 Remove the right-hand lower facia trim 

panel for access to the heater control cable 

connections on the _heater/ventilation 
distribution unit. 

9 Follow the run of the cable behind the facia, 

taking note of its routing, and disconnect the 

cable from the lever on the air 

distribution/blower motor housing. Note that 

the method of fastening is the same as that 

used at the control unit (see illustration). 

10 Fit the new cable, ensuring that it is 
correctly routed and free from kinks and 

obstructions. The outer cable sleeves are 

colour-coded to assist correct reassembly. 

a) Central flap to rotary control: Grey (right- 
hand drive), Yellow (left-hand drive). 

9.5 Press the lock tab, and lift the 

retaining clip 
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9.18 Manoeuvre the air duct to the right 

b) Footwell/Defrost flap to rotary control: 

Black (right-hand drive), Green (left-hand 
drive). 

c) Temperature flap to rotary control: White 
(right-hand drive), Beige (left-hand drive). 

11 Connect the cable to the control unit and 
air distribution/blower motor housing making 
sure the outer cable is clipped securely in 
position. 

12 Check the operation of the contro! knob 
then refit the control unit as described 
previously in this Section. Finally refit the facia 
trim panel. 

Heater matrix 

13 Unscrew the expansion tank cap (referring 
to the Warning note in Section 1) to release 
any pressure present in the cooling system, 
then securely refit the cap. 
14 Remove the engine cover(s). Clamp both 

(arrowed) 

aa o_O 
9.15 Prise out the retaining clip 

9.19 Undo the Torx screw 

heater hoses as close to the bulkhead as 
possible to minimise coolant loss. 
Alternatively, drain the cooling system as 
described in the relevant part of Chapter 1. 
15 Disconnect both hoses from the heater 
matrix unions, located in the centre of the 
engine compartment bulkhead, by prising out 
the retaining clips until they lock in the open 
position, and pulling the hoses from the 
connections (see illustration). 
16 Remove the facia assembly as described 
in Chapter 11. 
17 Undo the three securing bolts, and 
remove the facia crossmember-to-centre 
tunnel bracket (see illustration). 
18 Remove the lower air duct connecting 
piece by manoeuvring it to the right under the 
steering column (see illustration). 
19 Undo the two wiring loom support 
brackets either side of the steering column, 
secured by Torx screws (see illustration). 

9.25 Undo the crossmember bolt 
(arrowed) 

!] fe 
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9.21 Undo the retaining nuts (arrowed) 

20 Note the location of the various wiring 
loom retaining clips, and disengage the looms 
from the facia crossmember. 
21 Undo the relay plate retaining nuts and 
carefully remove the plate from the studs (see 
illustration). 
22 Unscrew and remove the central locking 
ECU retaining screws (see illustration). 
23 Disconnect the passenger airbag. The 
airbag should have already been rendered 
safe during the facia removal procedure. 
24 Remove the wiper motor and linkage 
assembly as described in Chapter 12. 
25 Working in the wiper motor aperture, 
unscrew and remove the facia crossmember 
retaining bolt (see illustration). 
26 Unscrew and remove the two Torx screws 
securing the upper support bracket to the 
facia crossmember (see illustration). 
27 Unclip and remove the central air vent 
from the facia crossmember. 

y " ii 
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9.26 Unscrew the two Torx screws 
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9.31 Undo the crossmember bolts 

(arrowed) 

28 Undo the wiring earth connections from 

the crossmember (see illustration). 

29 Where the crossmember is secured to its 

support brackets, make alignment marks to 

aid refitting. 

30 Undo and remove the three steering 

column mounting bolts. Have an assistant 

support the steering column whilst the 

crossmember is being removed (see 
illustrations). 

31 Remove the four crossmember retaining 

bolts, two at each end, and manoeuvre the 

crossmember out of the cabin (see 

illustration). 

32 Suspend the steering column by tying it to 
the upper crossmember support bracket (see 

illustration). 

33 Working in the engine compartment, 

remove the three heater assembly retaining 

nuts. Recover the washers (see illustration). 

34 Open the wiring loom retaining guide, and 

release the loom from the top of the heater 

assembly. 

35 Disconnect the wiring plug from the 
connector on the heater trunking. 

36 With reference to Chapter 11, Section 28, 

remove the lower door post trim on the 

passenger side. 

37 Disconnect the wiring earth connection 

from the lower door post area (see 

illustration). 
38 Carefully pull the heater assembly from 

the bulkhead, disengaging the airbag ECU 

wiring loom from the retaining guide at the 

front of the heater assembly as the unit is 
withdrawn (see illustration). Be prepared for 

Cooling, heating and air conditioning systems 3¢9 

he os 
9.30a Remove the column vertical 

mounting bolts... 
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the column to the bracket 9.32 Tie 

coolant spillage as the assembly is removed 
from the cabin, 

39 With the heater unit on the bench, undo the 
two retaining screws, and carefully lift the heater 

matrix from the housing (see illustrations). 

9.37 Unbolt the earth connection 

os 

9.39a Undo the screws... 

9.33 Heater retaining nuts (arrowed) 

40 Refitting is reversal of removal, noting the 

following points: 

a) Check the condition of the gasket which 

fits between the matrix pipes and the 

bulkhead, and renew if necessary. 

9.39b ... and lift out the matrix 
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9.43a Disconnect the blower motor... 

b) Take care to avoid damage to the matrix 

fins when sliding the matrix into its housing. 

c) Ensure that the airbag ECU wiring loom is 

refitted into the retainer on the front of the 

heater as the assembly is refitted. 

d) Make sure that all wiring is correctly 
reconnected and routed. 

e) Make sure that the air ducts are securely 

clipped into position. 

f) Ensure that the pedal support bracket 

engages correctly as the crossmember is 
refitted. 

g) Align the previously made marks to 

ensure that the facia crossmember is 
refitted correctly. 

h) Tighten the facia crossmember retaining 
bolts to the specified torque. 

i) Refit the facia assembly as described in 
Chapter 11. 

j) On completion, check the coolant level 

and top-up if necessary as described in 

‘Weekly checks’. 

Heater blower motor 

41 Switch off the ignition and all electrical 
consumers. 

42 Remove the passenger side glovebox as 

described in Chapter 11, Section 28. 

43 Reach under the facia and disconnect the 
blower motor wiring plug, and the series 

resistor wiring plug located under the blower 
motor housing (see illustrations). 

44 Unscrew the two series resistor retaining 

screws, and remove the resistor (see 
illustration). 

45 Unscrew the three retaining screws and 

remove the blower motor cover. 

10.1 Carefully prise out the vent 

9.43b ... and resistor 

46 Pull the blower motor downwards and 
withdraw it from the housing. 

47 Refitting is a reversal of removal. 

Heater blower motor resistor 

48 Disconnect the battery negative lead. 

Note: Before disconnecting the battery, refer 

to ‘Disconnecting the battery’ in the reference 
section at the rear of this manual. 
49 Undo the two retaining screws and 

remove the passenger side lower facia trim in 
the footwell. 

50 Reach up under the facia and disconnect 
the wiring connector from the resistor. 

51 Remove the two retaining screws, and 

withdraw the resistor from its housing (see 
illustration 9.44). 

52 Refitting is the reverse of removal. 

Fresh/recirculating air flap positioning 
motor 

53 Remove the passenger side glovebox as 

described in Chapter 11, Section 28. 

54 Disconnect the wiring plug from the motor 

located at the end of the heater unit next to 
the blower motor. 

55 Reaching underneath the motor, remove 
the retaining screw. 

56 Swivel the motor down and separate it 
from the air flap lever. 

57 Refitting is a reversal of removal. 

Models with air conditioning 

Heater control unit 

58 The procedure is as described previously 
in this Section for models without air 
conditioning. 

Heater matrix 

59 On models equipped with air conditioning 

it is not possible to remove the heater matrix 

without opening the refrigerant circuit. 

Therefore this task must be entrusted to a VW 

dealer or an air conditioning specialist. 

Heater blower motor 

60 The procedure is as described previously 

in this Section for models without air 
conditioning. 

Heater blower motor resistor 

61 The procedure is as described previously 

in this Section for models without air 
conditioning. 

9.44 Remove the resistor screws 

10 Heating/ventilation 
system vents - 
removal and refitting HU 

Side vents 

1 To remove a vent, carefully prise it from the 
housing using a small flat-bladed screwdriver 

(see illustration). Take care not to damage 
the surrounding trim. 

2 To refit, carefully push the vent into position 
until the locating clips engage. 

Central facia vents 

3 Proceed as described previously for the 

side vents, but note that each vent must be 

prised progressively from both sides to 
release it from the housing. 

11 Air conditioning system - 
general information 
and precautions 

General information 

An air conditioning system is available on 

certain 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. Refriger- 

ant gas is drawn into a belt-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 valve to an evaporator, where it 
changes from liquid under high pressure to 
gas under low pressure. This change is 
accompanied by a drop in temperature, which 
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. 



Many car accessory shops sell one-shot 

air conditioning recharge aerosols. 
These generally contain refrigerant, 
compressor oil, leak sealer and system 

conditioner. Some also have a dye to 
help pinpoint leaks. 

Warning: These’ products 

A must only be used as directed 
by the manufacturer, and do 

not remove the need for regular 

maintenance. 

The operation of the system is controlled 

electronically by coolant temperature 

switches, and pressure switches which are 

screwed into the compressor high-pressure 

line. Any problems with the system should be 

referred to a VW dealer or an air conditioning 

specialist (see Tool Tip). 

Precautions 

¢ When an air conditioning system is 

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 an air 

conditioning specialist. 

Warning: The refrigeration circuit 

contains a refrigerant 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 itself 

poisonous, but in the presence of a naked 

flame (including a cigarette) it forms a 

poisonous gas. Uncontrolled discharging 

of the refrigerant is dangerous and 
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. 
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13.12a Use a small screwdriver to release 

the trim plate... 

13.13 Undo the mounting screws... 

12 Air conditioning 
system components - 
removal and refitting HHP 

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 the relevant part of 

Chapter 1. All other operations must be 

referred to a VW dealer or an air conditioning 

specialist. 

2 If necessary the compressor can be 

unbolted and moved aside, without 

disconnecting its flexible hoses, after 

removing the drivebelt. 

13 Climatronic system 
components - 
removal and refitting WU 

General information 

1 The Climatronic system, fitted to some 

models, works in conjunction with the 

heating and air conditioning systems to 

maintain a_ selected vehicle interior 

temperature fully automatically. The only 

components which can be removed easily 

13.14 ... withdraw the display unit and 

disconnect the wiring 

without discharging the refrigerant, are as 

follows: 

Sunlight penetration sensor 

2 Switch off the ignition and all electrical 

consumers. 

3 Using a small screwdriver, gently prise the 

sensor from the central defrosting vent. 

4 Disconnect the wiring plug and withdraw 

the sensor. 

5 Refitting is a reversal of removal. 

Footwell vent 
temperature sender 

6 Switch off the ignition and all electrical 

consumers. 
7 Remove the trim under the steering column. 

8 Disconnect the wiring plug from the sender. 

9 Turn the sender through 90°, and withdraw 

it from the housing. 

10 Refitting is a reversal of removal. 

Control and display unit 

11. Switch off the ignition and all electrical 

consumers. 
12 Carefully prise off the trim plate (see 

illustrations). 

13 Undo the mounting screws located at 

each corner of the display unit (see 

illustration). 

14 Pull out the display unit and disconnect 

the wiring (see illustration). 

15 Refitting is a reversal of removal. 
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Chapter 4 Part A: 

4Ae1 

Petrol engine fuel systems 

Contents 
Accelerator cable — removal, refitting and adjustment ........... 4 
Air cleaner and inlet system — removal and refitting ............. 2 

Air cleaner filter element — renewal .............055 See Chapter 1A 

Cruise control system — general information .........-..++.0055 13 

Beet TEOWAL Gevti ia tat kg see) saalie tometer se. ube. Mina teiardim eit. dis 6 

Fuel injection system — depressurisation ...........0 0s eee eee 9 

Fuel injection system — testing and adjustment ................ ati, 

Fuel pump and gauge sender unit — removal and refitting ........ f 

Degrees of difficulty 

Easy, suitable for Ww 

novice with little 

Fairly easy, suitable 

for beginner with x 

RQ some experience experience 

Fairly difficult, Ry AWS 
suitable for competent x experienced DIY x 

~ ~ DIY mechanic 

Fuel system components - removal and refitting ............... i) 

Fueitank=— removal'and Tettttigieies sass... ccc eaeww es ss 8 

General information and precautionS .......... 0. cece eee eae il 

Inlet air temperature control system — general information ........ 3 

Inlet manifold and associated components — removal and refitting . 10 

Intercooler — removal and refitting ................ See Chapter 4C 

Turbocharger — removal and refitting .............. See Chapter 4C 
Unleaded petrol — general information and usage .............-. 12 

Difficult, suitable for Very difficult, 

suitable for expert DIY 

mechanic or professional 

Specifications 
System type” 
1.4 litre engines: 

Engine code AHW 
Engine codes AXP and BCA saree even ie do em simian ounce ore + ie sue 

1.6 litre: 

SOHC engines: 

Codes AEH and AKL: 
Vehicles with cruise control 
Venicies WithOlt ClUISS COMMOI oy asics ts cry acicretehotche ainteeere le sino 2 

Codes AVU and BFQ 
DONG engines, codes AZ Dandi BCB uy a... dimen oars nace ves 

1.8 litre engines, codes AUM and AUQ 

2.0 litre engines: 

Codes APK and AQY 
Codes AZJ and AZH 

* Refer to Chapter 2A or 2B for engine code listings. 

Recommended fuel 

Minimum octane rating: 
All models except engine codes AZD, BCB and AUQ ............ 

Engine CodesiAZD, BOB and AUQ wat ieee eee eee nee 

Fuel system data 
Suellen @Y 9] 01: fe baa Renter Aa (ie ike ook tl Rs Pie geen RCC cn 

Fuel pump delivery rate 
RECUIALEd TUG PFOSSUPO sc .% bias Fels vietroyehe wise 6 ol ace Seyh BiH e wid Miele hele 

Engine idle speed (non-adjustable, electronically controlled): 

Engine codes: 

AHW 
{ AXP and BCA 

AEH and AKL 
AVU and BFQ 
PAE AT Cine S Cosas te, wi afar cfusdvnliay ai tiiute MOR eA Mee ede: sala Ap yahanesb wm) wie a pie eis 

AUM and AUQ: 
Manual transmission 
Automatic transmission 

tefl le fe UNO) alk et TER ee a ae ees oe See eerie ae oi 
iNzeih yey Wado Ro ep See aR | Pe ae eee Reem re De 

Idle CO content (non-adjustable, electronically controlled) .......... 

Injector electrical resistance (typical) .......... 6.0 eee eee ee eee 

Magneti-Marelli 4AV 

Bosch Motronic ME7.5.10 

Simos 2.2 

Simos 2.1 

Simos 3.3 

Magneti-Marelli 4MV 

Bosch Motronic ME7.5 

Bosch Motronic M5.9.2 

Bosch Motronic ME7.5 

95 RON unleaded (91 RON unleaded may be used, 

but with reduced performance) 

98 RON unleaded (95 RON unleaded may be used, 

but with reduced performance) 

Electric, immersed in fuel tank 

400 cc/min (battery voltage of 12.5 V) 

2.5 bar 

700 to 800 rpm 

650 to 850 rpm 

760 to 880 rpm 

640 to 900 rpm 

630 to 730 rpm 

700 to 820 rpm 

640 to 760 rpm 

740 to 820 rpm 

790 to 890 rpm 

0.5 % max 

12 to 17 ohms 
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Torque wrench settings Nm 

All models 

uel tance Strap retaining Olts asec: a... ie Che ee 25 
KNOCK SenSors) Tis es Mer acre Mace isles o Orie ees Ce a 20 
OxVGen SenSorsh steer ee eas te er 50 

1.4 and 1.6 litre DOHC engines 

aus iel Mone Wial dale Werciitss 2h inner wen be GAG keh h oA fe « 10 
inletmaniioldito.eylindetaheac ips axa) seria ieee ne 20 
{hetmostal housing Bolisske'. ¢:ch <+.<.csptenedaeg debe ae ee ae 10 
bhroitle housing MmOvntng DOS. vac wera ene ee eee 10 

1.6 litre SOHC engine 

Alrcleanenmounting=00ts’ 210. 9a. ote sae eee enn ee 10 
Inlet manifold support: 

TO cwlteter head % ss an5s4 cee ee Se ano a 15 
Toinlet manifolds) eel e ee ee Oe eee 1G eee 8 

Inlet manifold upper part-to-lower part screws ................... 3 
Inlet manifold-to-cylinder head nuts/bolts ..............000000-. 15 
Throttle housing mounting bolted iw ecwev cers ded wee ec ac edkeden 8 

1.8 litre non-turbo engine 

Alrcieaner mounting belts’) At). i ere — eee 10 
Camshaft position sensor inner element MOUNUNG DOG, Awe pee. ae 25 
Buel fall siGuinting DOS. .<nilitsip 30 ae do ee ace en ee oe 10 
Inlet air temperature sensor mounting bolt ................-..... 10 
Inlet manifold upper part to lower part .............000cceeeeeee. 10 
Inlet manifold upper part to mounting bracket .................... 20 
Inlet manifold-to-cylinder head nuts/bolts ...............0-0---.. 20 
Throttle housing mounting bolts ..............c cece ecuccccccce. 10 

1.8 litre turbo engine 

AE CISANCE MOUNNNG ONS a. Wes Oe oi at ec earn ee ks 10 
Camshaft position sensor inner element MOUNTING Olt: teres eee 25 
COO reIUINGUNTI nd Ons verte nee Soe 25 Gel De” re Saat 10 
Inlet air temperature sensor mounting bolt ...................-.. 10 
Inlet manifold support bracket: 
Pe ROC Be ova ccd ae pa ee} sik cae 45 
RO TNSE WANTON 0S ofc pale ot Ae acc a UE Rian, aN eae ee 20 

Inlet manifold-to-cylinder head nuts/bolts .................--.... 10 
porate housing mouning pelisc ek sceso.nhe eos c.: oe ba on ee 10 

2.0 litre engine 

FUetiraiiniguaung Dole tas. si cstecaas en eee eee 10 
Inlet manifold upper part to lower part ...............-.--0-0--.. 10 
Inlet manifold-to-cylinder head nuts/bolts ....................... 10 
Throtile housing mounting bolts 625.60 oe ss doe ec cee concen coke 10 

1 General information 
and precautions 

General information 

The systems described in this Chapter are 
all self-contained engine management 
systems, which control both the fuel injection 
and ignition. This Chapter deals with the fuel 
system components only — see Chapter 4C for 
information on the turbocharger, exhaust and 
emission control systems, and to Chapter 5B 
for details of the ignition system. 

The fuel injection system comprises a fuel 
tank, an electric fuel pump/level sender unit, a 
fuel filter, fuel supply and return lines, a 
throttle housing, 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 
fuel systems used are essentially very similar, 
but there are significant detail differences, 
particularly in the sensors used and in the inlet 
manifold arrangements. 

The fuel pump is immersed in the fuel inside 
the tank, and delivers a constant supply of 
fuel through a cartridge filter to the fuel rail, at 
a slightly higher pressure than required — the 
fuel pressure regulator maintains a constant 
fuel pressure to the fuel injectors, and returns 
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/ 
camshaft position, throttle position and rate of 
opening, inlet manifold depression, inlet air 
temperature, coolant temperature, road 

speed and exhaust gas oxygen content 
information, received from sensors mounted 
on and around the engine. 
Some models are equipped with a 

secondary air injection system, which feeds 
air into the exhaust gases, to promote 
combustion of any unburnt fuel during engine 
warm-up; this process also helps to heat the 
catalytic converter more quickly to its 
effective operating temperature. Refer to 
Chapter 4C for more information. 

Inlet air is drawn into the engine through the 
air cleaner, which contains a renewable paper 
filter element. On some non-turbo models, the 
inlet air temperature is regulated by a valve 
mounted in the air cleaner inlet trunking, 
which blends air at ambient temperature with 
hot air, drawn from over the exhaust manifold. 

The temperature and pressure of the air 
entering the throttle housing is measured 
either by a sensor mounted on the inlet 
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manifold, or by the air mass meter attached to 

the air cleaner. This information is used by the 

ECU to fine-tune the fuelling requirements for 
different operating conditions. Turbocharged 
engines have an additional air temperature 

sensor mounted downstream of the throttle 

housing, which monitors the (compressed) air 

temperature after it has been through the 
turbocharger and intercooler. 

On 1.6 litre SOHC engines, a variable-length 

inlet manifold is fitted. A vacuum-controlled 

flap is fitted inside the manifold assembly, 

which is used to divert the inlet air into one of 

two paths through the manifold, the paths 

being of different lengths. Controlling the inlet 

air in this way has the effect of altering the 
engine's torque characteristics at different 

engine speeds and loads. 

Idle speed control is achieved partly by an 

electronic throttle valve positioning module, 

which is part of the throttle housing, 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. 

The exhaust gas oxygen content is 

constantly monitored by the ECU via an 

oxygen sensor (also known as a lambda 

sensor), which is mounted in the front section 

of the exhaust pipe. On all engines except the 

earliest 1.4 and 1.6 litre units, two oxygen 

sensors are fitted, one before the catalytic 

converter, and one after — this improves 

sensor response time and accuracy, and the 

ECU compares the signals from each sensor 

to confirm that the converter is working 

correctly. The ECU uses the information from 

the sensor(s) to modify the injection timing 

and duration to maintain the optimum air/fuel 

ratio — a result of this is that manual adjust- 

ment of the idle exhaust CO content is not 

necessary or possible. All models are fitted 

with a catalytic converter — see Chapter 4C. 

Where fitted, the ECU controls the 
operation of the activated charcoal filter 

evaporative loss system — refer to Chapter 4C 
for further details. 

It should be noted that fault diagnosis of all 

the engine management systems described in 

this Chapter is only possible with dedicated 

electronic test equipment. Problems with the 

systems operation 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 

Precautions 

( Warning: Petrol is extremely 

taken when working on any part 

of the fuel system. 

or uncovered light bulbs near the work 

area. Note that gas-powered domestic 

component(s) to be renewed as required. 

flammable - great care must be 

* Do not smoke, or allow any naked flames 

appliances with pilot flames, such as 

heaters boilers and tumble-dryers, also 

present a fire hazard - bear this in mind if 

you are working in an area where such 

appliances are present. Always keep a 

suitable fire extinguisher close to the work 

area, and familiarise yourself with its 

operation before starting work. Wear eye 

protection when working on fuel systems, 

and wash off any fuel spilt on bare skin 

immediately with soap and water. Note that 

fuel vapour is just as dangerous as liquid 

fuel — possibly more so; a vessel that has 

been emptied of liquid fuel will still contain 

vapour, and can be potentially explosive. 

e 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 above ‘Warning’ and the information in 

‘Safety first!’ at the beginning of this manual. 

e Residual fuel pressure always remains in 

the fuel system, long after the engine has 

been switched off. This pressure must be 

relieved in a controlled manner before work 

can commence on any component in the 

fuel system - refer to Section 9 for details. 

e When working with fuel system compo- 

nents, pay particular attention to cleanliness 

- dirt entering the fuel system may cause 

blockages, which will lead to poor running. 

e 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, 

2.2 Disconnect the breather hose from the 

air cleaner 

~—. eee 

2.1b ...and remove the engine top cover 

- 1.4 litre engine 

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’. Refer to ‘Disconnecting 

the battery’ at the rear of this manual. 

2 Air cleaner and inlet system 
— removal and refitting 

Wily 

Removal 

1 Where applicable and/or necessary for 

access, remove the engine top cover(s). 

Removal details vary according to model, but 

the cover retaining nuts are concealed under 

circular covers, which are prised out of the 

main cover. Where plastic screws or turn- 

fasteners are used, these can be removed 

using a wide-bladed screwdriver. Remove the 

nuts or screws, and lift the cover from the 

engine, releasing any wiring or hoses attached 

(see illustrations). 

1.4 and 1.6 litre DOHC engines 

Note: On 1.4 litre and 1.6 litre DOHC engine 

codes AZD, BCA and BCB, the air filter is 
incorporated in the engine top cover. Refer to 

Chapter 1A, Section 24 for details. 

2 Disconnect the breather pipe from the right- 

hand side of the air cleaner (see illustration). 

3 Where applicable, unclip the accelerator 

cable from the front and rear of the air cleaner 

(see illustration). 

.3 Unclipping the accelerator cable from 

the air cleaner 
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2.4a Prise out and remove the rectangular 
cover... 

2.6a Remove the screws securing the inlet 
trunking 

4 Prise out the rectangular cover from the top 
of the air cleaner, and remove the securing 
screw beneath (see illustrations). 
5 Unscrew the central screw at the front of 
the air cleaner (see illustration). 

Sule mate ih 

2.7 Removing the air cleaner assembly - 
1.4 litre model 

2.14 Disconnecting the air inlet trunking 
from the air mass meter 

oe 

ac 

iss 

2.6b Release the hot-air hose clip. . . 

6 On early 1.4 litre engines, remove the two 
screws securing the inlet trunking to the 
bracket on the engine mounting, and release 
the hose clip securing the hot-air hose to the 
exhaust manifold (see illustrations). 

* : ak 
2.10 Ignition power stage (A) and air mass 

meter (B) wiring plugs 

a 

retaining screws... 2.16a Unscrew the 

Nae? Es 

ove the screw at the front of the 

air cleaner 

a, 

2.5 Rem 

Fhe ie oo Tee eed 

2.6c ...and remove the hose from the 
manifold shroud 

7 Pull the air cleaner up to release it from the 
right-hand rear mounting, then release the air 
inlet spout from the hot-air hose, and lift the 
assembly from the engine (see illustration). 
Recover the seal which fits over the throttle 
housing air inlet, and check its condition — 
renew if it is split or otherwise damaged. 
8 The inlet trunking can be removed from the 
engine mounting by removing the securing 
screws and releasing the hot-air hose from 
the manifold shroud. 

All other engines 

9 Disconnect the wiring plug from the air 
mass meter. 

10 On turbo models, disconnect the two 
wiring plugs from the ignition power stage at 
the rear of the air cleaner (see illustration). 
11 On 1.6 litre models (engine code AVU and 
BFQ), disconnect the small-bore EGR hose 
from the air cleaner. 
12 Where applicable, detach the large- 
diameter air inlet hose which leads to the 
secondary air pump — the hose end fitting is 
released by squeezing the lugs together. 
13 On non-turbo models, release the hose 
clip securing the hot-air hose to the air cleaner 
lid, and disconnect the hose. 
14 Loosen the hose clip securing the air mass 
meter to the air inlet trunking (see illustration). 
15 Unclip any hoses, wiring, etc, which may 
be clipped to the air cleaner, noting their 
routing for refitting. 
16 Remove the two screws securing the air 
cleaner lid, and unhook it from the front clips, 
complete with the air mass meter (see 
illustrations). Lift out the air filter element. 
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17 The lower half of the air cleaner is secured 
by two screws - one in front, one behind. 

Remove the screws and lift out the air cleaner, 

releasing the air inlet spout from its location. 

18 On turbo models, if required, the rest of 
the inlet trunking can be removed by releasing 

the hose clips and disconnecting the wiring 

plug from the boost pressure limitation 

solenoid. Note the fitted locations of all the 
hoses prior to disconnection — label the hoses 

if necessary, to aid refitting. 

Refitting 

19 Refitting is a reversal of removal, noting 

the following points: 

a) Where applicable, ensure that the air filter 
element is correctly refitted, referring to 

Chapter 1A if necessary. 
b) It is most important that an airtight seal is 

made between the air cleaner and the 

throttle housing (1.4 and 1.6 litre DOHC 

engines) or between the air mass meter 

and the air inlet trunking (all other 
engines). Either check the condition of the 

seal as described in paragraph 7, or 

tighten the hose clip securely. 

3 Inlet air temperature 
control system - 
general information 

Note: This system may not be fitted to all 

models. 
1 Where fitted, the inlet air temperature 

control system consists of a temperature- 

controlled flap valve, mounted in its own 

housing in the air cleaner inlet trunking or in 

the air cleaner lid, and a duct to the warm-air 

collector plate over the exhaust manifold. 

2 The temperature sensor in the flap valve 

housing senses the temperature of the inlet 

air, and opens the valve when a preset lower 

limit is reached. As the flap valve opens, warm 

air drawn from around the exhaust manifold 

blends with the inlet air. 
3 As the temperature of the inlet air rises, the 

sensor closes the flap progressively, until the 

warm-air supply from the exhaust manifold is 

completely closed off, and only air at ambient 

temperature is admitted to the air cleaner. 

4 With the ducting removed from the 

temperature control flap valve housing, the 

sensor is visible. If a hairdryer and suitable 

freeze spray is available, the action of the 

sensor can be tested. 

4 Accelerator cable - 
removal, refitting 
and adjustment 

Note: Most models do not have an accelerator 

cable, and instead have an electronically- 

controlled arrangement known variously as 
Electronic Power Control (EPC), E-Gas or, 

alternatively, a ‘fly-by-wire’ throttle. The 

throttle position sensor at the accelerator 

pedal is linked via the ECU to a motor 

(positioner) which opens and closes the 

throttle valve. 

Removal 

1 Where applicable and/or necessary for 

access, remove the engine top cover(s). 

Removal details vary according to model, but 

the cover retaining nuts are concealed under 

circular covers, which are prised out of the 

main cover. Where plastic screwsor turn- 

fasteners are used, these can be removed 

using a wide-bladed screwdriver. Remove the 

nuts or screws, and lift the cover from the 

engine, releasing any wiring or hoses 

attached. 
2 At the throttle housing, hold the throttle 

valve open and disconnect the accelerator 

cable inner from the throttle valve spindle (see 

illustrations). 

3 Remove the metal clip and extract the 

4.2a Hold the throttle valve open by 

hand... 

4.3 Unclip the accelerator cable from the 

mounting bracket 

cable outer from the mounting bracket next to 

the throttle housing (see illustration). 

4 On right-hand-drive models, remove the 

glovebox as described in Chapter 11, 

Section 28. The accelerator pedal has an 

extension rod attached which extends 

across the car, and is accessible by reaching 

in over the heater housing — have an 

assistant operate the pedal to identify its 

location if necessary (see illustration) 

5 On left-hand-drive models, refer to Chap- 

ter 11, Section 28, and remove the facia trim 

panels from underneath the steering column. 

6 Depress the accelerator pedal slightly, then 

unclip the accelerator cable end from the 

pedal extension lever. Where applicable, 

unclip the balance weight from the top of the 

pedal to improve access. 

7 At the point where the cable passes 

through the bulkhead, unscrew the cap from 

the two-piece grommet so that the cable can 

move freely. 

8 Release the cable from its securing clips and 

guide it out through the bulkhead grommet. 

Refitting 

9 Refit the accelerator cable by following the 

removal procedure in reverse. 

Adjustment 

10 At the throttle housing, fix the position of 

the cable outer in its mounting bracket by 

inserting the metal clip in one of the locating 

slots, such that when the accelerator is 

depressed fully, the throttle valve is just 

touching its end stop (see illustration 

overleaf). 

4.2b ...and detach the accelerator cable 

inner 

4.4 Accelerator cable end fitting (arrowed) 

- seen with glovebox removed 
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a , 

4.10 Using pliers to set the metal elip in 

position 

5 Fuel system components = 
removal and refitting 

Note: Observe the precautions in Seetion 1 

before working on any component in the fuel 

system, Information on the engine manage 

ment system sensors whieh are more directly 

related to the ignition system will be found In 

Chapter 68 

Throttle housing 

1 On some models, the throttle housing ta 

coolant heated, 8o removing It entails 

disconnecting wo coolant pipes, Even if the 

oooling system ia drained aa deseribed in 

Ohapter 1A, itis likely that the throttle housing 

supply pipes will hot be drained, and spillage 

Will result, the Coolant is not due for renewal, 

_ ~~ 

5.64 Disconnect the vacuum hose for the 

oharcoal canister... 

- wel 2 7 

5.7 Disconnect the wiring plug from the 

throttle housing 

It may be preferable not to drain the syatem, 

bul be prepared to plug the pipes onoe they 
have been disconnected 

2 On Honeturbo models, remove 

cleaner aa desoribed in Section 2 

3S On turbo models, remove the engine top 

oover(s), Removal details vary according to 

model, but the Gover retaining nuts are 

concealed under circular Covers, which are 

prised oul of the main Gover, Where plastic 

screws or lurh-fasteners are used, these Gan 

be removed using a wide bladed sarewdriver, 

Hemove the nuts or serews, and lift the cover 

from the engine, releasing any wiring or hoses 

allached 

A Where applicable, refer to Seetion 4 and 

detach the accelerator cable from the throttle 

valve level 

5 Disconnect the battery negative lead and 

position It away from the terminal, Note: Helfer 

to 'Disconneeting the battery’ at the rear of 
this manual frat, 

6 Disconnect the hose for the charcoal caniater 

from the port on the throttle housing, Also 

disconnect the brake servo vacuum supply 

hose, where applicable (see illustrations), 
7 Unplug the wiring Gonnecter from the 

throttle potentiometer (see iuatration), 

8 Where applicable, disconnect the coolant 

pipes from the throttle housing, noting thelr 

positions carefully for refitting, Be prepared 

for Coolant spillage, and plug the pipe ends to 
prevent too much coolant loss 

9 On 1.4 litre engines and 1.6 litre engine 

codes AVU and BFQ, unserew the two bolts 

securing the metal pipe for the EGR ayatem, 

(he alr 

.., and for the brake servo 5.6b 

p 
Ne ( 

5.0 Unscrew the EGR pipe flange bolts, 

separate the joint, and recover the gasket 

Separate the pipe flange from the throttle 

housing, and recover the gasket = a new 

gasket must be used when refitting (see 
illustration), 

10 On turbo models, loosen the hose clip 
and remove the large-diameter air inlet 

trunking from the throttle housing (see 

illustration), 

11 Slacken and withdraw the through-bolts, 

then lift the throttle housing away from the 
Inlet manifold, On 1,4 litre engines, recover 

the mounting flange to which the EGR pipe is 

bolted, noting its orientation, Recover and 
discard the gasket(s), Note that, on some 

models, one of the bolts secures the throttle 
housing earth strap, 

12 Hefitting is a reversal of removal, noting 
the following: 

a) Use a new throttle housing-to-inlet 

manifold gasket. 

b) Tighten the throttle housing through-bolts 

evenly to the specified torque, to prevent 

alr leaks, 

c) Ensure that all hoses and electrical 

connectors are refitted securely. 

d) Where applicable, 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, Ifa faulty injector is suspected, before 

removing the injectors, it is worth trying the 

effect of one of the proprietary injector- 

cleaning treatments, These can be added to 

the petrol in the tank, and are intended to 
clean the injectors as you drive. 

13° Disconnect the battery negative lead, and 

poaition it away from the terminal, Note: Refer 

to 'Disconneeting the battery’ at the rear of 
this manual tlest, 

14 Where applicable, remove the engine top 
Cover(s), Removal details vary according to 

model, but the cover retaining nuts are 

concealed under circular covers, which are 

prised out of the main cover, Where plastic 

screws or turnefasteners are used, these can 

be removed using a wide-bladed screwdriver, 

Remove the nuts or serews, and lift the cover 

from the engine, releasing any wiring or hoses 
attached (see illustrations), 

5.10 Throttle housing — turbo models. Air 

inlet hose clip (A) and charcoal canister 
hose (B) 



5.14a Release the fasteners... 

15 On 1.6 and 2.0 litre SOHC engines, 

remove the upper part of the inlet manifold as 

described in Section 10, 
16 Unplug the injector harness connectors, 

labelling them to aid correct refitting later, 

Release the wiring harness clips from the top 
of the fuel rail, and lay the harness to one side 

(see illustrations). 
17 Refer to Section 9 and depressurise the 

fuel system. 
18 Disconnect the vacuum hose from the 
port on the fuel pressure regulator (see 

illustration). 
19 On models with secondary air injection, 
disconnect the air supply hose for the injector 

air shrouds, 
20 Squeeze the catches on the quick-release 
fittings, and disconnect the fuel supply and 
return hoses from the entry points at the 
bulkhead, Alternatively, release the spring 
clips securing the hoses to the fuel rail (see 

§.16a Disconnect the wiring plugs from 

the injectors... 

5.20a Press the catches to disconnect the 

fuel hose quick-release fittings .. . 

we .s 
teas a 

§.14b .., and remove the main engine 

oover... 

illustrations), Carefully note the filled 
positions of the hoses = the supply hose Is 

marked with a black or white arrow, and the 

return hose is marked with a blue arrow 

21 Slacken and withdraw the fuel rail 

mounting bolts (see illustration), then 

oarefully lift the rail away from the inlet 

manifold, together with the injectors, Hecover 

the injector lower O-ring seals as they emerge 

from the manifold, 

22 The Injectors can be removed individually 

from the fuel rail by extracting the relevant 

metal clip and easing the injector out of the 
rall, Recover the Injector upper O-ring seals 
23 If required, remove the fuel pressure 

regulator, referring to the relevant sub: Section 

for guidance, 

24 Check the electrical resistance of the 
Injectors using a multimeter, and Gompare i 

with the Specifications 
25 Refit the injectors and fuel rail by following 

§.16b ... then release the injector wiring 

harness from the fuel rail 

§.20b ... or release the spring clips 

securing the hoses at the fuel rail 

Petrol engine fuel systema 4Ae/ 

5,146 .. and the front engine cover 

turbo model 

(he ramnoval procedure i reverse, Holling the 

following pointe 
a) Henew the injector Oring seals If they 

appear worn or damaged 

b) Ensure that the injector retaining olips are 

securely sealed 

0) Cheek thal the fiiel supply anid return 

hoses are raconnectad correctly — rafter la 

the colour Coding desorbed in renoyval 

a) Cheek that all vacuum and electival 

connections are renjade Correctly and 

securely 

6) On completion, Check exhaustively for 

fuel leaks before binging Ne veliicle back 

nto service 

Fuel pressure regulator 

Note: Observe the precautions In Section 1 

before working On any Component li the fel 

system 

26 Disconnect the battery Negative lead, arid 

6.16 Discornesting the pressure regulator 

vaouum hose 

4 

a ite \) Li a —_ 

6.21 One of the fuel rail mounting bolls 
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1 Fuel supply hose 

2 Fuel return hose 

position it away from the terminal. Note: Refer 

to ‘Disconnecting the battery’ at the rear of 
this manual first. 

27 Refer to Section 9 and depressurise the 

fuel system. 

28 Where applicable, remove the engine top 

cover(s). Removal details vary according to 

model, but the cover retaining nuts are 

concealed under circular covers, which are 

prised out of the main cover. Where plastic 
screws or turn-fasteners are used, these can 

be removed using a wide-bladed screwdriver. 

Remove the nuts or screws, and lift the cover 

from the engine, releasing any wiring or hoses 

attached. 

29 Disconnect the vacuum hose from the 

port on the bottom (or side) of the fuel 

pressure regulator (see illustration). 

30 Release the spring clip and temporarily 

disconnect the fuel supply hose from the end 

of the fuel rail. This will allow the majority of 

fuel in the regulator to drain out. Be prepared 

for an amount of fuel loss — position a small 

container and some old rags underneath the 

fuel regulator housing. Reconnect the hose 

once the fuel has drained. Note: The supply 

hose is marked with a black or white arrow. 

31 On 1.4 and 1.6 litre DOHC engines, 

remove the regulator collar securing screw, 

and lift off the collar. Lift out the regulator, and 

recover the O-ring seals. 

32 On all other engines, extract the retaining 

spring clip from the top of the regulator 

housing and lift out the regulator body, 
recovering the O-ring seals. 

33 Refit the fuel pressure regulator by 

following the removal procedure in reverse, 
noting the following points: 

a) Renew the O-ring seals if they appear 

worn or damaged. 

b) Ensure that the regulator retaining clip is 

securely seated, or that the collar is 

correctly fitted and the screw securely 
tightened. 

5.29 Fuel pressure regulator — 

1.6 litre SOHC engine 

3 Spring clip 

4 Vacuum hose 

1 Bracket 

connector 

c) Refit the regulator vacuum hose securely. 

Throttle valve 
potentiometer/positioner 

34 The potentiometer (or motor/positioner, 

on models with a ‘fly-by-wire’ throttle) is 

matched to the throttle housing during 

manufacture, and is not available separately — 
if defective, a complete throttle housing 

assembly will be required. Although the unit 

can be removed from the housing by 
removing the retaining screws, doing so will 

damage the seal between the two, and it does 

not appear that a new seal is available as a 

new part. 

Throttle position sensor 

35 On models with a _ conventional 

accelerator cable, the throttle position sensor 
function is performed by the potentiometer 

attached to the throttle housing. As described 

above, the potentiometer is not available 
separately. 

36 On models with the ‘fly-by-wire’ throttle, 

the position sensor is integral with the 
accelerator pedal. The pedal assembly can be 

removed (once access has been gained by 
removing the driver’s lower facia panel — 
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5.39 Disconnect the inlet manifold 

pressure sensor wiring connector (viewed 

from underneath vehicle) 

2 Position sensor wiring 

5.36 Accelerator pedal and throttle position sensor 

3 Mounting nuts 

4 Position sensor 

5 Retainer for footwell cover 

Chapter 11, Section 28) by disconnecting the 

sensor wiring plug and unscrewing the nuts 

securing the pedal to its mounting bracket 

(see illustration). 

Inlet air temperature/ 
pressure sensors 

37 All models except those with the 1.4 and 

1.6 litre DOHC engines have an air 

temperature sensor built into the air mass 

meter. This sensor is an integral part of the air 

mass meter, and cannot be renewed 

separately. On 1.8 litre engines, an additional 

air temperature sensor is fitted to the inlet 

manifold, and this can be renewed as 

described below. 

1.4 and 1.6 litre DOHC engines 

38 The sensor is attached to the right-hand 

side of the inlet manifold (right as seen from 

the driver’s seat) (refer to illustration 10.6). 

39 Disconnect the battery negative lead, and 

position it away from the terminal. Note: Refer 

to ‘Disconnecting the battery’ at the rear of 

this manual first. Unplug the wiring connector 

from the sensor (see illustration). 

40 Remove the two securing screws, and pull 

the sensor from the manifold. Recover the O- 

ring seals and the guide plate if it is loose - 

note how the plate is fitted. 

41 Refitting is a reversal of removal, noting 
the following point: 

a) Fit the guide plate and renew the O-ring 

seal(s) if necessary. Tighten the sensor 

retaining screws securely. 

1.8 litre engines 

42 The sensor is located on the inlet 

manifold, next to the throttle housing. 

Disconnect the battery negative lead, and 

position it away from the terminal. Note: Refer 

to ‘Disconnecting the battery’ at the rear of 

this manual first. Unplug the wiring connector 

from the sensor (see illustration). 
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1.8 litre turbo engine 

Wiring connector (A) and retaining bolt (B) 

43 Unscrew the sensor retaining bolt, then 

pull the sensor out of its location in the inlet 

manifold. Recover the O-ring seal. 
44 Refitting is a reversal of removal, noting 

the following point: 
a) Renew the O-ring seal if it shows signs of 

damage. Tighten the sensor bolt to the 

specified torque. 

Roadspeed sensor 

45 The roadspeed sensor is mounted on the 

transmission, next to the gearchange linkage 

— refer to Chapter 7A. Do not confuse the 

sensor with the reversing light switch, which 

has a smaller wiring connector. 

Coolant temperature sensor 

46 Refer to Chapter 3, Section 6. 

Oxygen (lambda) sensor(s) 

47 All models have a sensor threaded into 

the exhaust downpipe or manifold, ahead of 

the catalytic converter. Most models have an 

additional oxygen sensor, mounted 
downstream of the converter. Refer to 

Chapter 4C for more details. 

48 Disconnect the battery negative lead and 

position it away from the terminal. Note: Refer 

to ‘Disconnecting the battery’ at the rear of 

this manual first. 
Warning: Working on_ the 

VIN sensor(s) is only advisable with 
the engine (and therefore the 

exhaust system) completely cold. The 

catalytic converter in particular will be very 

hot for some time after the engine has 

been switched off. 
49 Working from the sensor, trace the wiring 

harness from the oxygen sensor back to the 

connector, and _ disconnect it (see 

illustration). Typically, the wiring plug is 

coloured black for the front sensor, and brown 

for the rear sensor. Unclip the sensor wiring 

from any retaining clips, noting how it is 

routed. 
50 Access to the front sensor is possible on 

some models from above, while the rear 
sensor (where fitted) is only accessible from 

below (see illustration). On some models, 
access to a front pipe-mounted sensor is 

improved by unbolting and removing the cover 

from the right-hand driveshaft inner CV joint. 

v c 

5.49 Separate the two halves of the 

oxygen sensor wiring plug - above the 

transmission on this model 

51 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 it has been 

disconnected, if the correct-size spanner is 

not available, a slotted socket will be required 

to remove the sensor. 
52 Apply a little high-temperature anti-seize 

grease to the sensor threads — avoid 
contaminating the probe tip. 

53 Refit the sensor, tightening it to the 

correct torque. Restore the harness 

connection. 

Engine speed sensor 

54 On 1.4 and 1.6 litre DOHC engines, the 
engine speed sensor is mounted at the left- 

hand rear of the cylinder block, next to the 

transmission bellhousing, and access is very 

difficult. Prise out the rubber bung for access 

to the sensor (see illustration). 

55 On all other engines, the engine speed 

sensor is mounted on the front, left-hand side 

of the cylinder block, adjacent to the mating 

surface of the block and transmission 

bellhousing, next to the oil filter. If necessary, 

drain the engine oil and remove the oil filter 

and cooler to improve access, with reference 

to Chapter 1A. 

56 Trace the wiring back from the sensor, 

and unplug the harness connector (see 

illustration). 

57 Unscrew the retaining bolt and withdraw 

the sensor from the cylinder block. 

58 Refitting is a reversal of removal. 

(arrowed) - 1.6 litre SOHC engine 

5.50 Oxygen sensor location — 

1.4 litre engine 

5.54 Prise out the rubber bung for access 

to the speed sensor 

Camshaft position sensor 

1.4 and 1.6 litre DOHC engines 

59 Where applicable, remove the engine top 

cover(s). Removal details vary according to 

model, but the cover retaining nuts are 

concealed under circular covers, which are 

prised out of the main cover. Where plastic 

screws or turn-fasteners are used, these can 

be removed using a wide-bladed screwdriver. 

Remove the nuts or screws, and lift the cover 

from the engine, releasing any wiring or hoses 

attached. 

60 Remove the oil filler cap. 

61 Remove the four screws securing the 

cover over the camshaft housings, and lift the 

cover off the engine. 

62 Pull the wiring connector upwards off the 

sensor, which is located next to the engine 

lifting eye (see illustration). 

hod 

5.62 Disconnecting the camshaft position 

sensor - 1.4 litre engine 
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sensor — 1.6 litre SOHC engine 

63 Unscrew the sensor mounting bolt, and 

pull the sensor out of the camshaft housing. 

64 Refitting is a reversal of removal. 

1.8 litre engines 

65 Remove the timing belt outer cover with 
reference to Chapter 2B. 

66 Release the clip and disconnect the wiring 
multiplug from the sensor. 

67 Unscrew the mounting bolts and withdraw 

the sensor from the cylinder head. If required, 

unscrew the central bolt and remove the inner 

element and hood, noting how they are fitted. 

68 Refitting is a reversal of removal; tighten 

the mounting bolts securely. 

1.6 and 2.0 litre SOHC engines 

69 Remove the camshaft sprocket with 

reference to Chapter 2A. 

70 Note the location of the sensor and if 

necessary mark it in relation to the cylinder 

head. Disconnect the wiring from the sensor 
(see illustration). 

71 Unbolt the timing belt inner cover from the 
cylinder head. 

72 Unscrew the remaining bolts and remove 

the sensor from the cylinder head. 

73 Refitting is a reversal of removal, but 

make sure that the sensor base plate is 

central before tightening the retaining bolts. 

Clutch pedal switch 

74 Fitted to 1.6, 1.8 and 2.0 litre engines, the 

clutch switch is mounted on the clutch pedal, 

and sends a signal to the ECU. The purpose 

of the switch is to disable the throttle closing 

damper during gearchanges, allowing the 

engine revs to die down more quickly than 

5.86a We found that releasing this locking 

clip on the right made ECU removal easier 

5.85 Disconnecting one of the two ECU 

wiring plugs 

would otherwise happen when the accelerator 

is released. The switch also deactivates the 
cruise control system (where fitted) when the 
pedal is pressed. 

75 To remove the switch, first remove the 

facia lower trim panel on the driver’s side, as 

described in Chapter 11, Section 28. 

76 Locate the switch wiring plug in front of 

the clutch pedal, and disconnect it. 

77 Release the switch retaining lugs, and 

withdraw it from the pedal. 

78 When refitting the switch, first extend the 

switch plunger to its fullest extent, then hold 
the clutch pedal depressed when offering it 

into position. Once the switch has been 

clipped into place, release the pedal — this 

sets the switch adjustment. Further refitting is 
a reversal of removal. 

Power steering pressure switch 

79 When the steering is at or near full left or 

right lock, this places a greater load on the 

power steering pump. Since the pump is 
driven by the engine, this could result in the 

engine idle speed dropping, risking the engine 

stalling. The pressure switch fitted to the 
pump detects the rise in system fluid 

pressure, and signals the ECU, which raises 

the idle speed temporarily to compensate for 

the extra load. 

80 The pressure switch is screwed into the 

top of the steering pump fluid supply union, 

and is most easily accessed from below. 

81 Disconnect the wiring plug from the top of 
the switch. 

82 Hold the (slim) union nut against rotation 

with one spanner, and use another to unscrew 

ANS 

5.86b Removing the ECU from its location 

the pressure switch from the union. Recover 

the sealing washer, where fitted. Anticipate 

some fluid spillage as the switch is unscrewed. 

Once the switch has been removed, cover the 
open connection to prevent dirt from entering. 

83 Refitting is a reversal of removal, noting 

the following points: 

a) Use a new sealing washer, where 

applicable. Tighten the switch securely, 

holding the union nut as for removal. 

b) Top-up the power steering system as 

described in ‘Weekly checks’. If a large 

amount of fluid was lost, bleed the system 

as described in Chapter 10, 

c) On completion, start the engine and have 

an assistant turn the steering wheel from 

lock-to-lock, while you check around the 
switch for leaks. 

Electronic control unit (ECU) 

Caution: Always wait at least 30 seconds 

after switching off the ignition before 

disconnecting the wiring from the ECU. 

When the wiring is disconnected, all the 

learned values are erased, although any 

contents of the fault memory are retained. 

After reconnecting the wiring, the basic 

settings must be reinstated by a VW dealer 

using a special test instrument. Note also 

that if the ECU is renewed, the 

identification of the new ECU must be 

transferred to the immobiliser control unit 
by a VW dealer. 

84 The ECU is located centrally behind the 
engine compartment bulkhead, under one of 

the windscreen cowl panels. Remove the 

wiper arms and cowl panel as for windscreen 

wiper motor removal and refitting, described 
in Chapter 12. 

85 Release the locking clip or lever on each 

ECU wiring connector, and disconnect the 

plug. On most models, there are two separate 

plugs to be disconnected (see illustration). 

86 Press the control unit to the right, to 

release its retaining clip, and pull it from its 

location. Alternatively, the clip on the right- 

hand side of the unit can be released using a 

screwdriver (see illustrations). 

87 Refitting is a reversal of removal. Press the 

unit to the left, once in position, to secure it. 

Bear in mind the comments made in the 

Caution above - the ECU will not work 

correctly until it has been electronically coded. 

Camshaft chain adjuster 
solenoid valve 

1.8 litre engines 

88 The solenoid valve is an integral part of 

the inlet camshaft drive chain adjuster/ 

tensioner. At the time of writing it was unclear 

if the solenoid valve was available separately 

or whether it is an integral part of the 

adjuster/tensioner assembly. Refer to your 

VW dealer for solenoid valve availability. The 

chain adjuster/tensioner assembly is removed 

with the camshafts (see Chapter 2B for 
details). 
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6.2 Fuel filter (A) is located in front of the 

fuel tank. Note the handbrake cable wire 

clip (B) 

6 Fuel filter - 
renewal 

WHEY 
Note: Observe the precautions in Section 1 

before working on any component in the fuel 

system. 
1 Depressurise the fuel system as described 

in Section 9. Remember, however, that this 

procedure merely relieves the fuel pressure, 

reducing the risk of fuel spraying when the 

connections are disturbed — fuel will still be 

spilt during filter renewal, so take precautions 

accordingly. 
2 The fuel filter is located in front of the fuel 

tank, on the right-hand underside of the car 

(see illustration). 
3 Jack up the right-hand rear of the car, and 

support it on an axle stand (see Jacking and 

vehicle support). When positioning the axle 

stand, ensure that it will not inhibit access to 

the filter. 
4 To further improve access, unhook the 

handbrake cable from the adjacent wire clip. 

5 Disconnect the fuel hoses at either end of 

the filter, noting their locations for refitting. 
The connections are of quick-release type, 

disconnected by squeezing the catch on each 

(see illustration). It may be necessary to 

release the hoses from the clips on the 

underside of the car, to allow greater 

movement. Both filter hoses should be black. 

6 The filter is held in position by a large- 

diameter worm-drive clip. Before removing 

the filter, look for an arrow marking, which 

7.5a Loosen and remove the screws... 

6.5 Disconnecting the fuel hose at the 

front of the filter 

points in the direction of fuel flow = in this 

case, towards the front of the car. The new 

filter must be fitted the same way round. 

7 Loosen the worm-drive clip, and slide the 

filter out of position (see illustration). Try to 

keep it as level as possible, to reduce fuel 

spillage. Dispose of the old filter carefully — 

even if the fuel inside is tipped out, the filter 

element will still be soaked in fuel, and will be 

highly flammable. 
8 Offer the new filter into position, ensuring 
that the direction-of-flow arrow is pointing 

towards the front of the car. Tighten the 
worm-drive clip securely, but without risking 

crushing the filter body. 
9 Connect the fuel hoses to each end of the 

filter, in the same positions as noted on 

removal. Push the hoses fully onto the filter 

stubs, and if necessary, clip them back to the 

underside of the car. Hook the handbrake 

cable back in place, if it was disturbed. 
10 Lower the car to the ground, then start the 

engine and check for signs of fuel leakage at 

both ends of the filter. 

7 Fuel pump and 
gauge sender unit - 
removal and refitting Wey 

Note: Observe the precautions in Section 1 

before working on any component in the fuel 

system. 
skin 

IAN wear 
Avoid direct 

with fuel — 

Warning: 

contact 

protective clothing and gloves 

y 
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7.5b ... then lift out the access hatch 

when handling fuel system components. 

Ensure that the work area is well-ventil- 

ated to prevent the build-up of fuel vapour. 

General information 

1 The fuel pump and gauge sender unit are 

combined in one assembly, 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. 

Note: Refer to ‘Disconnecting the battery’ at 

the rear of this manual first. 
4 Fold the rear seat forwards, and lift the 

carpet section from the load space floor. 

5 Slacken and withdraw the access hatch 

screws, and lift the hatch away from the 

floorpan (see illustrations). 

6 Unplug the wiring harness connector from 

the pump/sender unit (see illustration). 

7 Pad the area around the supply and return 

fuel hoses with rags to absorb any spilt fuel, 

then squeeze the catch to release the hose 

clips and disconnect them from the ports at 

the sender unit (see illustration). Observe the 

supply and return arrow markings on the ports 

— label the fuel hoses accordingly to ensure 

correct refitting later. The supply pipe is black, 

and may have white markings, while the return 

pipe is blue, or has blue markings. 

7.6 Unplug the pump/sender unit wiring 

connector 
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7.7 Disconnecting the fuel supply hose 

8 Note the position of the alignment marks, 
then unscrew the plastic securing ring and lift 

it out (see illustration). Use a pair of water 

pump pliers to grip and rotate the plastic 

securing ring, if possible. Recover the flange 

and seal. 

9 Lift out the pump/sender unit, holding it 

above the level of the fuel in the tank until the 

excess fuel has drained out (see illustration). 

10 Remove the pump/sender unit from the 

car, 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 

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 

7.12 If not removed with the unit, recover 

the rubber seal and check its condition 

SS 
7.15a Prise up the retaining tags... 

7.8 Unscrew and remove the securing ring 

aperture for signs of fatigue — renew it if 

necessary (see illustration). 

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. 

14 If required, the sender unit can be separated 

from the assembly, as follows. Disconnect the 

two small wires (note their positions), then 

remove the four screws and slide the unit 

downwards to remove (see illustrations). 

15 The unit top plate can be removed by 

releasing the plastic tags at either side; 

recover the large spring which fits onto a peg 

on the plate underside (see illustrations). 

Refitting 

16 Refit the pump/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. 

7.14a Carefully separate the wiring 

connections... 

Diesel 

7.15b ... and recover the spring fitted 

under the top plate 

7.14b ... then remove the four screws and 

7.9 Lift out the unit, and let the fuel drain 

into the tank 

b) Smear the outside of tank aperture rubber 

seal with clean fuel or lubricating spray, to 

ease fitting. Unless a new seal is required, 

the seal should be left on the pump unit 

before fitting. When the unit is almost fully 

in place, slide the seal down and locate it 

on the rim of the tank aperture, then slide 

the unit fully home. 

c) The arrow markings on the sender unit 

body and the access aperture must be 
aligned (see illustration). 

d) Reconnect the fuel hoses to the correct 

ports — observe the direction-of-flow 

arrow markings, and refer to paragraph 7. 
The return port is marked R, while the 

supply port is marked V; on some models, 

there may be arrow markings indicating 

fuel flow. Ensure that the fuel hose fittings 
click fully into place. 

e) On completion, check that all associated 

pipes are securely clipped to the tank. 

take off the sender unit 

7.16 Arrow markings on pump/sender unit 

and access aperture aligned 
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f) Before refitting the access hatch and rear 

seat, run the engine and check for fuel 

leaks. 

8 Fuel tank - 
removal and refitting 

HY 
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 

out this operation with the tank almost empty. 

2 Open the fuel filler flap, and unscrew the 

fuel filler cap — leave the cap loosely in place. 

3 Disconnect the battery negative lead and 

position it away from the terminal. Note: Refer 

to ‘Disconnecting the battery’ at the rear of 

this manual first. Using a hand pump or 

syphon, remove any remaining fuel from the 

bottom of the tank. 

4 Loosen the right-hand rear wheel bolts, 

then jack up the rear of the car and remove 

the right-hand rear wheel. 

5 Remove the right-hand rear wheel arch liner 

as described in Chapter 11, Section 24. 

6 Gain access to the top of the fuel 

pump/sender unit as described in Section 7, 

and disconnect the wiring harness from the 

top of the pump/sender unit at the multiway 

connector. 

7 Unscrew the fuel filler flap unit retaining 

screw (on the side opposite the flap hinge), 

and ease the flap unit out of position. Recover 

the rubber seal which fits around the filler 

neck. 

8 The fuel tank is protected from below by 

one or more plastic covers — our project car 

had one in front of, and one behind, the rear 

axle. These covers are secured either by 

washer-type fasteners (which can be 

unscrewed using a_ screwdriver blade 

between the ‘washer’ tangs), or ordinary nuts. 

Remove the fasteners securing the fuel tank 

cover, noting that the ‘ordinary’ nuts have a 

left-hand thread - ie, they unscrew in a 

clockwise direction. Remove the covers from 

the tank strap studs, and withdraw them from 

under the car (see illustrations). 

9 Referring to Chapter 4C if necessary, unbolt 

the exhaust rear silencer mounting, and 

carefully lower the rear section of the exhaust 

system. Given that the rear axle assembly has 

to be removed (or at least lowered) to allow 

the tank to be removed, it is preferable to 

remove the rear section of the exhaust system 

completely. 
10 Remove the nuts or washer-type 

fasteners securing the fuel tank exhaust heat 
shield, and withdraw the shield from around 

the exhaust pipe. 

11 At the front of the tank, disconnect the 

fuel return hose, and the breather pipe, noting 

8.8a Removing the fuel tank covers 

behind... 

their locations for refitting. The connections 

are of quick-release type, disconnected by 

squeezing the catch on each. The return hose 

is blue, and the breather pipe is white (see 

illustration). Similarly, disconnect the fuel 
supply hose from the tank side of the fuel 

filter. 
12 Refer to Chapter 10 and remove the rear 

axle assembly. In order to remove the tank, it 

is possible to just lower the axle out of 

position, rather than completely removing it. 

13 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. 
14 Loosen and remove the retaining bolts 

and detach the tank straps at the front and 

rear of the tank (see illustration). Note that 

the straps are of different lengths, so do not 

confuse them when they are finally removed. 

15 Lower the jack and tank away from the 

underside of the vehicle; detach the filler 

pipes and the outlet pipe from the fuel filter as 

the tank is lowered. Disconnect the charcoal 

canister vent pipe from the port on the filler 

neck as it is exposed. Locate the earthing 

strap and disconnect it from the terminal at 

the filler neck. 
16 If the tank is contaminated with sediment 

or water, remove the fuel pump/sender unit 

(see Section 7) and swill the tank out with 

clean fuel. The tank is injection-moulded from 

a synthetic material, and if damaged, it should 

be renewed. However, in certain cases it may 

be possible to have small leaks or minor 

damage repaired. Seek the advice of a 

8.11 Fuel hose connections at the front of 

the fuel tank 

. and in front of the rear axle 

suitable specialist before attempting to repair 

the fuel tank. 

Refitting 

17 Refitting is the reverse of the removal 

procedure, noting the following points: 

a) When lifting the tank back into position, 

make sure the mounting rubbers are 

correctly positioned, and take care to 

ensure none of the hoses get trapped 

between the tank and vehicle body. 

b) Ensure that all pipes and hoses are 

correctly routed, are not kinked, and are 

securely held in position with their 

retaining Clips. 
c) Reconnect the earth strap to its terminal 

on the filler neck. 
d) Tighten the tank strap retaining bolts to 

the specified torque. 

e) On completion, refill the tank with fuel, 

and exhaustively check for signs of 
leakage prior to taking the vehicle out on 

the road. 

9 Fuel injection system — 
depressurisation 

HUE 
Note: Observe the precautions in Section 1 

before working on any component in the fuel 

system. 

Warning: The following procedure 

VIN will merely relieve the pressure in 

the fuel system - remember that 

fuel will still be present in the system 

components and_ take precautions 

8.14 Removing one of the fuel tank straps 
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accordingly before disconnecting any of — running until it stops. The fuel injectors should 
them. have opened enough times during cranking to 

1 The fuel system referred to in this Section is | considerably reduce the line fuel pressure, 

defined as the tank-mounted fuel pump, the and reduce the risk of fuel spraying out when 

fuel filter, the fuel injectors, the fuel pressure a fuel line is disturbed. 

regulator, and the metal pipes and flexible 4 Disconnect the battery negative lead and 

hoses of the fuel lines between these position it away from the terminal. Note: Refer 
components. All these contain fuel, which will to ‘Disconnecting the battery’ at the rear of 

be under pressure while the engine is running — this manual first. 

and/or while the ignition is switched on. The 5 Place a suitable container beneath the 

pressure will remain for some time after the relevant connection/union to be 

ignition has been switched off, and must be disconnected, and have a large rag ready to 

relieved before any of these components are soak up any escaping fuel not being caught 

disturbed for servicing work. Ideally, the by the container. 
engine should be allowed to cool completely 6 Slowly open the connection to avoid a 

before work commences. sudden release of pressure, and position the 

2 Referring to Chapter 12, locate and remove _—_rag around the connection to catch any fuel 

the fuel pump relay. Alternatively, identify and spray which may be expelled. Once the 

remove the fuel pump fuse from the fusebox. pressure has been released, disconnect the 

3 With the fuel pump disabled, crank the fuel line. Insert plugs to minimise fuel loss 
engine for about ten seconds. The engine may and prevent the entry of dirt into the fuel 

fire and run for a while, but let it continue system. 

H31970 

10.6 One-piece inlet manifold — 1.4 litre DOHC engine 

1 Throttle housing 6 Inlet manifold bolt 11 Inlet air 

2 Throttle housing 7 Manifold seal temperature/pressure 

bolt 8 Guide plate sensor 

3 Gasket 9 O-rings 12 Inlet manifold 

4 EGR pipe flange 10 Screw 13 Fuel pressure regulator 

5 Seal vacuum hose 

10.8a Loosening an inlet manifold 10.8b Removing the inlet manifold from 
mounting bolt (arrowed) the cylinder head — 1.4 litre DOHC engine 

10 Inlet manifold and 
associated components -— 
removal and refitting Wy 

Note: Observe the precautions in Section 1 

before working on any component in the fuel 

system. 

1 The design of the inlet manifold varies 

considerably depending on engine type. On 

models with the 1.6 SOHC and 2.0 litre 
engines, the inlet manifold is in two sections — 

the upper part has to be removed for various 

routine servicing tasks, All other engines have 

a one-piece manifold. Refer to the appropriate 

sub-section below. 

One-piece manifold 

Removal 

2 Disconnect the battery negative lead and 

position it away from the terminal. Note: Refer 

to ‘Disconnecting the battery’ at the rear of 

this manual first. 

3 With reference to Section 5, remove the 

throttle housing from the inlet manifold. If 

preferred, the housing need not be unbolted 

from the manifold, and can be removed with 

it, but all the services to the housing must be 
disconnected. 

4 Disconnect the vacuum hoses for the fuel 

pressure regulator, and (if not already 

removed) for the brake servo. Note how the 

hoses are routed, for use when refitting. 

5 To allow the manifold to be removed 

completely, and to improve access to the 

manifold mounting bolts, remove the fuel rail 

and injectors as described in Section 5. 

However, if the manifold is being removed as 

part of another procedure (such as cylinder 

head or engine removal), the fuel rail can be 

left in place. 

6 Disconnect the wiring plug from the inlet air 

temperature/pressure sensor, referring if 

necessary to Section 5 for more details (see 

illustration). 

7 On 1.8 litre engines, unbolt and remove the 

manifold support bracket from the engine 

block, then unbolt the mounting bracket for 

the secondary air inlet valve from the front of 

the manifold (refer to Chapter 4C, Section 5, if 

necessary). 

8 Progressively loosen the bolts (nuts and 

bolts, on 1.8 litre engines) and withdraw the 

manifold from the cylinder head (see 

illustrations). Recover the gasket on 1.6 and 

1.8 litre engines, or the four seals on 1.4 litre 

engines — all should be renewed when refitting 
the manifold. 

Refitting 

9 Refitting is a reversal of removal. Use a new 
gasket or seals, as applicable, and tighten the 

retaining bolts (and nuts) to the specified 

torque. It is most important that there are no 

air leaks at the joint. 



10.12 Disconnecting the brake servo 

vacuum hose — 1.6 litre SOHC engine 

Two-piece manifold - upper part 

Removal 

10 Disconnect the battery negative lead and 

position it away from the terminal. Note: Refer 

to ‘Disconnecting the battery’ at the rear of 

this manual first. 
11 With reference to Section 5, remove the 
throttle housing from the inlet manifold. If 
preferred, the housing need not be unbolted 

from the manifold, and can be removed with 
it, but all the services to the housing must be 

disconnected. Where applicable, unclip the 

accelerator cable completely from the 

manifold, and lay it to one side. 
12 Release the hose clip and disconnect the 

brake servo vacuum hose from the side of the 

manifold (1.6 litre) or from the rear (2.0 litre) 

(see illustration). 
13 On 2.0 litre engines, unscrew and remove 
the bolt securing the clip at the rear of the 

manifold for the charcoal canister hose (see 

illustration). 
14 On 1.6 litre engines, disconnect the wiring 
plug from the manifold changeover valve on 

the right-hand side (see illustration). 

15 On early 1.6 litre models, remove the two 

bolts and washers from the mounting bracket 

located below the throttle housing mounting 

flange. Recover the rubber mountings from 

the mounting bracket if they are loose (see 

illustrations). 

16 On later 1.6 litre engines, unscrew the nut 

from the support bracket at the rear of the 

manifold; recover the bolt and washer. 

Alternatively, unscrew the two bolts securing 

the support bracket to the engine block. 

17 Trace the fuel pressure regulator vacuum 

hose back, and unclip it from the base of the 

inlet manifold. Disconnect the vacuum hose 

from the fuel pressure regulator (see 

illustrations). 

18 Check around the upper part of the 
manifold, and unclip any hoses or wiring 

which may still be attached (see illustration). 
19 Remove the screws securing the upper 

part of the manifold to the lower part. On 

1.6 litre engines, also remove the plastic 

spreader rivet from the flanges at either end 

of the manifold; prise the rivets out — do not 

push the centre part inwards, or it may fall 

into the manifold itself (see illustrations). 
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10.13 Inlet manifold upper section - 

2.0 litre APK and AQY engines 

1 Inlet manifold upper 4 Accelerator cable support 9 Throttle housing gasket 

section bracket 10 To inlet duct 

2 Screw-on 5 Support bracket bolt 11 Coolant hose 

washer 6 Brake servo connection connections 

3 Rubber bush 7 From charcoal canister 12 Throttle housing 

(for engine top cover) 8 Charcoal canister hose 13 Manifold gasket 

, ; f 

10.14 Inlet manifold changeover valve 

wiring plug (arrowed) 

10.15b One of the mounting bracket bolts 

removed, with washer and rubber mounting 

10.17a Unclip the vacuum hose from the 

base of the manifold... 
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10.17b ... and disconnect it at the fuel 

pressure regulator 

10.19b ...and prise out the plastic rivets - 

1.6 litre engine 

20 On 1.6 litre engines, carefully prise the 

plastic flanges (into which the rivets were 

fitted) outwards to release them from the 

locating pegs. As this is done, move the upper 

part of the manifold rearwards to disengage 

the four ports on the lower part — recover the 

four seals. Lift the manifold upwards, and 

remove it from the engine compartment (see 

illustrations). 

21 On 2.0 litre engines, lift the upper part of 

the manifold off the lower part, and remove it 

from the engine compartment. Recover the 

gasket. 

Refitting 

22 Refitting is a reversal of removal. Use new 

seals or gaskets as necessary, and tighten the 
upper-to-lower part bolts to the specified 

torque. It is most important that there are no 

air leaks at the joint. 

al ks ¢ \ Re bee. vida ~ 8 “ 1 ‘am 

10.27 Unclipping the accelerator cable - 

1.6 litre SOHC engine 

: Soe AY il d 

10.18 On this 1.6 litre model, unclip the 

charcoal canister hose from the top of the 

manifold 

10.20a Prise the flanges outwards over the 

locating pegs... 

Two-piece manifold - lower part 

Removal 

23 Remove the upper part of the manifold as 

described previously in this Section. 

24 To allow the manifold to be removed 

completely, and to improve access to the 

manifold mounting bolts, remove the fuel rail 

and injectors as described in Section 5. If the 

lower part is to be removed with the fuel rail, 

at least the fuel lines and injector wiring must 

be disconnected. 

25 On 1.6 litre models, disconnect the wiring 

plug from the camshaft position sensor on the 

right-hand side of the engine (refer to 

illustration 5.70). 

26 Where applicable, the secondary air 

injection pump must be removed from the 

front of the manifold — refer to Chapter 4C. 

% ¢. >, ey ee Wee 

10.28a Unscrew the (nuts and) bolts... 

10.20b ...then withdraw the upper 

section rearwards, and remove it 

27 Check around the manifold, and unclip 
any hoses or wiring which may still be 

attached (see illustration). 

28 Progressively loosen the nuts and bolts 

and withdraw the manifold from the cylinder 

head (see illustrations). Recover the 

seals/gaskets — all should be renewed when 

refitting the manifold. 

Refitting 

29 Refitting is a reversal of removal. Use new 

seals or gaskets as necessary, and tighten the 

manifold-to-head nuts and bolts to the 

specified torque. It is most important that 

there are no air leaks at the joint. 

Changeover valve and 
diaphragm unit 

30 Models with the 1.6 litre SOHC engine 

have a variable-length inlet manifold, described 

10.28b ... and withdraw the lower section 

of inlet manifold 
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10.28c Inlet manifold lower section - 2.0 litre APK and AQY engines 

1 Fuel pressure 5 Air shrouds 9 Gasket 
regulator 6 Fuel injector 10 Injector retaining clip 

2 O-ring 7 Manifold nuts/bolts 17 Fuel rail 
3 Vacuum hose 8 Inlet manifold lower 12 Fuel rail mounting 

4 Air supply pipe section bolt 

in Section 1. Removal of the changeover valve 

and diaphragm unit are described below — 

further dismantling is not possible. In the event 

of apparent failure of the system, check the 

vacuum hoses for damage, and ensure that the 

operating rod is free to move - lubricate if 

necessary. In-depth testing of the system must 

be left to a VW dealer. 

Removal 

31 Disconnect the vacuum hose from the 

valve or diaphragm unit, as applicable. 

32 The diaphragm unit operating rod has a ball- 

end fitting which is clipped into the operating rod 

on the left-hand side of the manifold. Prise the 

end fitting out of the operating rod, and unclip 

the unit from its location. 
33 To remove the changeover valve, first 

disconnect the wiring plug from it (refer to 

illustration 10.14). 

34 Unclip the valve from the underside of the 

inlet manifold, and disconnect the vacuum 

hose as the valve is removed. 

Refitting 

35 Refitting is a reversal of removal. 

11 Fuel injection system - 
testing and adjustment 

LLL 
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 

cylinder compression pressures are correct, the 

13 Wiring harness guide 

channel 

14 Fuel return hose connection 

15 Fuel supply hose connection 

16 To air inlet duct/air cleaner 

ignition system wiring is in good condition and 

securely connected, and the engine breather 

hoses are clear and undamaged, referring to 

Chapter 1A, Chapter 2A or 2B and Chapter 5B. 

2 |f 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 harness, 

into which dedicated electronic test 

equipment can be plugged (the connector is 

located behind a trim panel above the front 

ashtray - unclip and remove the panel for 

access). The test equipment is capable of 

‘interrogating’ the engine management 

system ECU electronically and accessing its 

internal fault log (reading fault codes). 

3 Fault codes can only be extracted from the 

ECU using a dedicated fault code reader. A 
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VW dealer will obviously have such a reader, 

but they are also available from other 

suppliers. It is unlikely to be cost-effective for 
the private owner to purchase a fault code 

reader, but a well-equipped local garage or 

auto-electrical specialist will have one. 

4 Using this equipment, 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 a high risk of 

damage to the ECU’s internal components. 

5 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 the need for maintenance 
(possibly, injector cleaning) or 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 petrol’s 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 petrol’s 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). 

13 Cruise control system - 
general information 

1 Certain models may be equipped with a 

cruise control system, in which the driver can 

set a chosen speed, which the system will 

then try to maintain regardless of gradients, 

etc. 
2 Once the desired speed has been set, the 

system is entirely under the control of the 

engine management ECU, which regulates 

the speed via the throttle housing. 

3 The system refers to signals from the 

engine speed sensor (see Section 5) and 

roadspeed sensor (on the transmission). 

4 The system is deactivated if the clutch or 

brake pedals are pressed, signalled by the 

clutch pedal switch (Section 5) or the brake 

stop-light switch (Chapter 9). 

5 The cruise control switch is part of the 

steering column combination switch 

assembly, which can be removed as 

described in Chapter 12, Section 4. 

6 Any problems with the system which are 

not caused by wiring faults or failure of the 

components mentioned in this Section 

should be referred to a VW dealer. In the 

event of a problem occurring, it is 

advisable to first take the car to a suitably- 

equipped dealer for electronic fault 

diagnosis, using a fault code reader — refer 

to Section 11. 
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Diesel engine fuel system 

Contents 
Accelerator cable — general information .............-.0ee eae 3 
Air cleaner assembly — removal and refitting ................... 2 

Diesel engine management system — component removal and 

RESTICLINNG) Bees easter he ha! wi sila Mh ies stat sac teMeVREAIC env aie watts morn aed Sse ove 4 

Fuel cut-off solenoid valve — removal and refitting .............. 8 
SST LON <iFOMMGWAl? wets! S\iark, «eset Me hosed velait ae Gncieiene ew inigele eres 10 
Fuel gauge sender unit —- removal and refitting ................. 11 

Fuel injection pump timing — checking and adjustment .......... 7 

Bucitank removal and refitting enls.< cess <0 wie Gin s wines eieiee 12 

Degrees of difficulty 

Easy, suitable for EN 

novice with little 

Fairly easy, suitable S\ 

for beginner with SS 

eS some experience experience 

Fairly difficult, BR Re 

suitable for competent a experienced DIY EN 

x N DIY mechanic 

General information and precautions 

Injection pump — removal and refitting 

Injectors — general information, removal and refitting ............ a 

Inlet manifold — removal and refitting ................05-..0ee 9 

Inlet manifold changeover flap and valve —- removal and refitting ..14 

Intercooler — removal and refitting ................ See Chapter 4D 
Tandem fuel pump — removal and refitting ..................0. 13 

Turbocharger — removal and refitting .............. See Chapter 4D 

Difficult, suitable for Very difficult, 

suitable for expert DIY 

mechanic or professional 

Specifications 
General 
Engine code by type”: 

Electronic direct injection, non-turbocharged 

Electronic direct injection, turbocharged 

Electronic direct injection, unit injectors, turbocharged ........... 

Rane OCIS} ak a vate dagha les «tail stweehe Mabey. «. ctehanstcte oie’ s etelieder tietala,é 

MaAKiAurtinvOnagiie SPCOGy =i sa wAriaw ites ie ethe + arin WimtLe seet les oye 

Engine idle speed: 

Codes AGP, AQM, AGR, ALH, AHF and ASV.............0000u- 

Codes AJM, ASZ, ARL, ATD, AUY and AXR: 

Manual TrAnSMiSSiON (Aisa biniate aie G- © here pa ahn 

Automatic transmission 

Engine fast idle speed 

AGP and AQM 
AGR, ALH, AHF and ASV 
AJM, ASZ, ARL, ATD, AUY and AXR 
1-3-4-2 
N/A (ECU controlled) 

900 + 30 rpm (ECU controlled) 

860 to 940 rpm 

790 to 870 rpm 

N/A (ECU controlled) 

* Note: See ‘Vehicle identification’ for the location of the code marking on the engine. 

Fuel injectors 
Injection pressure: 

Engine codes AGP, AQM, AGR, and AHF 

Ee GOUSSALTANCLASV. 5 5 « ssc aisle mis) Hp miVele, od, 4,41 6 0ics 0%, 
Engine codes AJM, ASZ, ARL, ATD, AUY and AXR............... 

Tandem pump 
BUSNOTOSSUTE AL TOU TDI ek a ts ssid oe sed sles Mele viene’) bale e sue 

Turbocharger 
Type 

170 bar minimum 

200 bar minimum 

180 to 2050 bar 
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Torque wrench settings Nm Ibf ft 
EGR Dib@ TONGS DONG. maak Woe a ev .c ere ace OaeiNiae eis hn 5 ose 25 18 

EGR Valve (HON=tUrDO) GIGI OOIty ive. a 04 se sarki ise ere kt 10 7 

EGR valve mounting bolts: 

Engine codes AGR, ALH, AHF and ASV... cn ccc cnc ccc cvevcvnss 25 18 

Engine codes AJM, ASZ, ARL, ATD, AUY and AXR ...........065 10 7 
PUG! OULOM MOlANOIR VAING it, ca cin eats tra Mem tae «are 40 30 

FUsS DUMPS: PStlitnOlIbS GAO Tt 2 fea. cuanto erie s lees wrens 25 18 

Injection pump head fuel union stubS 1.1... ... ccc cece eee eee eee 45 33 

Injection pump sprocket: 

STR Trade aires le afk 8c wy pre suttk eve oot UReIR NUN bn Kan Skee: oes 20 15 

SUMO res eer AF viv cere OR AMEE ene eI Pcl te eraen Angle-tighten a further 90° 

Injector clamp bolt: 

Engine codes AGP, AQM, AGR, ALH, AHF and ASV ............. 20 iis) 

Engine codes AJM, ASZ, ARL, ATD, AUY and AXR*: 
ROO eit vce be LOR CEN AR ATOR RON Cette oes 12 8 
tie Baste Meas tre rae ee eect ere ie rea oo eS Angle-tighten a further 270° 

Injection pump-to-support bracket bolts ......... cc eee eects 25 18 

ATIGOLO Die WOM TUR erixncn reat we hts eraruaet shearer RP can ain bimini cg Nae ree 25 18 

Inlet manifold flap housing to manifold ........ ccc cece eee ees 10 a 

inletmantiold to .ovitheer Nese oy ek war tes tbe boosh chee 25 18 

Inlet manifold upper section (engine codes AQM, AGP): 

TOTRORTIMOUNEMG Brakes “0 c.u cotaavcnbebeniviabohisis ssi ca, 5, cache 20 15 

TOHOWSY SOGUON: cvaierou va Rit) oh MIPIINER hh cxclsiabsbasiaty, dol crannies 15 11 

Pump injector rocker shaft bolts": 
STAG Nt ate Wy citemcn k ts Monte Sas otitis onabahen sats MART Re ee 20 15 

NS We rang bt crs ee CRI ee kia rade eta cle aittetr'a 4 mask Shagrauee Angle-tighten a further 90° 
Tandem pump bolts: 

IMO etn hates elas remishCYn cru kn Pie AAMC MTEC A rN 6 in. aN ATRL Rts 20 15 

VEG Tiss scree oeercaacer enn Porvoces Sac yetace 6.055 cs Le Convene etnias "how culate eiichey as 10 {2 
Turbocharger oil return pipe to cylinder block 

Engine codes AGR, ALH, AHF and ASV... . cece eee ees 30 22 

Engine codes AJM, ASZ, ARL, ATD, AUY and AXR ..........0005 40 30 
Turbocharger: to catalytle Converter icin ern wea eri eee ain 25 18 

iurpasharger te.extiaustimenttardl” weir itaee eatin dials sowie ets cs atann-s 25 18 
“ Use new fasteners 

1 General information 
and precautions 

General information 

Two different fuel injection systems are 

fitted to the range of engines covered by this 

manual, Whilst both are direct injection 

systems, the difference lies in how the fuel is 

delivered to the injectors. Both systems 

comprise of a fuel tank, an engine-bay 

mounted fuel filter with an integral water 

separator, fuel supply and return lines and 

four fuel injectors. 

On engine codes AGP, AQM, AGR, AHF, 
ALH and ASV, the fuel is pressurised by an 

injection pump, and commencement of 

injection is controlled by the engine 

management ECU and a solenoid valve on the 

injection pump. The pump is driven at half 

crankshaft speed by the camshaft timing belt. 

Fuel is drawn from the fuel tank and through 

the filter by the injection pump, which then 

distributes the fuel under very high pressure 

to the injectors via separate delivery pipes. On 

engine codes AJM, ARL, ASZ, ATD, AUY and 

AXR, the fuel is delivered by a camshaft driven 

‘tandem pump’ at low pressure to the 

injectors (Known as ‘Unit injectors’). A ‘roller 

rocker’ assembly, mounted above the 

camshaft bearing caps, uses an extra set of 

camshaft lobes to compress the top of each 

injector once per firing cycle. This 

arrangement creates far higher injection 

pressures. The precise timing of the pre- 

injection and main injection is controlled by 

the engine management ECU and a solenoid 

on each injector. The resultant effect of this 

system is improved engine torque and power 

output, greater combustion efficiency, and 

lower exhaust emissions. All engines except 

for AGP and AQM are fitted with a 
turbocharger. 

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. 

On engine codes AGP, AQM, AGR, AHF, 

ALH and ASV, 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 dependant on engine speed, throttle 

position and rate of opening, inlet air flow, 

inlet air temperature, coolant temperature, 

fuel temperature, ambient pressure (altitude) 

and manifold depression — information, 

received from sensors mounted on and 

around the engine. Closed loop control of the 

injection timing is achieved by means of an 

injector needle lift sensor. Note that injector 

No 3 is fitted with the needle lift sensor. 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 (Chapter 4D), the 

turbocharger boost pressure control system 

(Chapter 4D) and the glow plug control 

system (Chapter 5C). 

On non-turbo models, an electrically- 

operated flap valve is fitted to the inlet 

manifold to increase the vacuum when the 

engine speed is less than 2200 rpm; this is 

necessary to operate the EGR system 

efficiently. 

On turbo models, the flap valve fitted to 

the inlet manifold is closed by the ECU for 

3 seconds as the engine is switched off, to 

minimise the air intake as the engine shuts 

down. This minimises the vibration felt as the 

pistons come up against the volume of highly 

compressed air present in the combustion 

chambers. A vacuum reservoir mounted on 

the front of the engine provides the vacuum 
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supply to a vacuum capsule which operates 
the flap (see illustrations). 

It should be noted that fault diagnosis of the 

diesel engine management system is only 
possible with dedicated electronic test 

equipment. Problems with the system’s 

operation should therefore be referred to a 
VW dealer or suitably-equipped specialist 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. Note: Throughout this 
Chapter, vehicles are frequently referred to by 

their engine code, rather than by engine 

capacity — refer to Chapter 2C 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 

IN 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 care to avoid 

exposing any part of the body to the fuel 

spray. It is recommended that a diesel fuel 

systems specialist should carry out any 

pressure testing of the fuel system 

components. 

¢ 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 

a3 

2.3b ... and the vacuum hose below it 

1.7a Vacuum reservoir for inlet manifold 

flap valve 

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. Only 

use lint-free cloths and clean fuel for 

component cleansing. 

¢ Store dismantled components in sealed 

containers to prevent contamination and 

the formation of condensation. 

2 Air cleaner assembly - 
removal and refitting 

HEY 

Removal 

1 Loosen the clips (or release the spring clips) 

and disconnect the air ducting from the air 

cleaner assembly or air mass meter (as 

applicable) (see illustration). 

1.7b Vacuum capsule on inlet manifold 

below EGR valve 

2 On non-turbo models, disconnect the 

wiring plug from the inlet air temperature 

sensor at the rear of the air cleaner lid. 

3 On turbo models, disconnect the wiring 

plug from the air mass meter. Also disconnect 

the vacuum hose below the air mass meter 

wiring connector (see illustrations), 
4 Unclip any hoses, wiring, ete, which may be 

clipped to the air cleaner, noting their routing 

for refitting, 

5 Remove the two screws securing the air 

cleaner lid, and unhook it from the front clips, 

complete with the air mass meter on turbo 

models. Lift out the air filter element. 

6 The lower half of the air cleaner is secured 

by two screws — one in front, one behind, 

Remove the screws and lift out the air cleaner, 

releasing the air inlet spout from its location 

(see illustrations), 

7 If required, the rest of the air inlet ducting 

can be removed by releasing the retaining 

2.1 Using a pair of pliers to release the 

spring clip from the air inlet duct 

wer part of the 

air cleaner housing 
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2.7 Air inlet duct securing bolt (arrowed) - 

depending on model 

clips; however, some sections of the inlet duct 

are bolted in place (see illustration). For 

details of removing the intercooler-related 

ducting on turbo models, refer to Chapter 4D. 

Refitting 

8 Refit the air cleaner by following the 
removal procedure in reverse. 

3 Accelerator cable - 
general information 

Diesel models do not have an accelerator 

cable, and instead have an electronically- 

controlled arrangement known as a ‘fly-by- 

wire’ throttle. The throttle position sensor at 

the accelerator pedal is linked to the engine 

management ECU, which adjusts the quantity 

of fuel injected, thus controlling the engine 

speed. Various sensors are used to enable the 

ECU to set the quantity of fuel to inject, and 

the pump timing (commencement of injection). 

4.1 One type of throttle position sensor fitted to diesel models 

Note: For alternative type of sensor, refer to Chapter 4A, illustration 5.36 

1 Securing screws 

2. Throttle position 

sensor 

3 Cable cam 
4 Spring washer 

5 Locknut 

6 Threaded retainer 

7 Mounting bracket 

4 Diesel engine management 
system — component 
removal and refitting Why 

Throttle position sensor 

1 The position sensor is integral with the 

accelerator pedal. The pedal assembly can be 
removed (once access has been gained by 

removing the driver’s lower facia panel — 

Chapter 11, Section 28) by disconnecting the 

sensor wiring plug and unscrewing the nuts 

securing the pedal to its mounting bracket — 

refer to Chapter 4A, Section 5. Depending on 

the transmission fitted, a separate sensor may 

be fitted above the pedal bracket, secured by 

two screws (see illustration). 

Coolant temperature sensor 

Removal 

2 Refer to Chapter 1B  and_ drain 

approximately one quarter of the coolant from 

the engine. Alternatively, be prepared for 

coolant spillage as the sensor is removed. 

3 Where necessary for access, remove the 

engine top cover(s). Removal details vary 

according to model, but the cover retaining 

nuts are concealed under circular covers, 

which are prised out of the main cover. 

Remove the nuts, and lift the cover from the 

engine, releasing any wiring or hoses 
attached. 

4 The sensor is at the top coolant outlet 

elbow, at the front of the cylinder head. 

Unplug the wiring from it at the connector 

(see illustration). 

5 Remove the securing clip, then extract the 

sensor from its housing and recover the O- 
ring seal. 

Refitting 

6 Refit the coolant temperature sensor by 

reversing the removal procedure, using a new 
O-ring seal. Refer to Chapter 1B or Weekly 

checks and top-up the cooling system. 

Fuel temperature sensor 

7 The fuel temperature sensor is incorporated 

into the fuel quantity adjuster, which is fitted 

to the top of the injection pump. It appears 

from the information available at time of 

4.4 Coolant temperature sensor wiring 

connector (arrowed) 
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writing that the sensor is not available 

separately. 

Inlet air temperature sensor 

Removal - non-turbo models 

8 The sensor is mounted on the rear of the air 

cleaner top cover. 

9 Disconnect the sensor wiring plug, then 

remove the securing clip and extract the 

sensor. Recover the O-ring seal. 

Removal — turbo models 

10 All models have an air temperature sensor 

built into the air mass meter. This sensor is an 

integral part of the air mass meter, and cannot 

be renewed separately. An additional air 

temperature/pressure sensor is fitted, either 

on top of the intercooler, or on the air hose 

from the intercooler to the inlet manifold, and 

this can be renewed as described below. 

11 Trace the air hose back from the inlet 

manifold to the point where it passes through 

the inner wing. 
12 If the sensor is mounted on the hose, 

disconnect the wiring plug, then remove the 

two retaining screws and withdraw the 

sensor. Recover the O-ring seal. 

13 If the sensor is mounted on _ the 

intercooler, remove the right-hand headlight 

as described in Chapter 12, Section 7. The 

sensor can then be removed in the same way 

as the pipe-mounted type. 

Refitting 

14 Refit the inlet air temperature sensor by 

reversing the removal procedure, using a new 

O-ring seal. 

Engine speed sensor 

Removal 

15 The engine speed sensor is mounted on 

the front cylinder block, adjacent to the 

4.17a Wiring connector (arrowed) for 

speed sensor 

mating surface of the block and transmission 

bellhousing. 

16 Where necessary for access, remove the 

engine top cover(s). Removal details vary 

according to model, but the cover retaining 

nuts are concealed under circular covers, 

which are prised out of the main cover. 

Remove the nuts, and lift the cover from the 

engine, releasing any wiring or hoses 

attached. 

17 Trace the wiring back from the sensor, 

and disconnect it at the plug behind the oil 

filter housing (see illustrations). 

18 Remove the retaining screw and withdraw 

the sensor from the cylinder block. 

Refitting 

19 Refit the sensor by reversing the removal 

procedure. 

Air mass meter (turbo models) 

Removal 

20 With reference to Section 2 , slacken the 

clips and disconnect the air ducting from the 
air mass meter, at the rear of the air cleaner 

housing. 

H31975 

4.17b Wiring connectors behind oil filter housing 

1 Fuel temperature sensor, quantity 
adjuster, shut-off valve and 

commencement of injection valve 

2 Engine speed sensor 

3 Needle lift sensor 

21 Disconnect the wiring from the air mass 

meter, and the vacuum hose beneath the 

wiring connector (see Section 2). 

22 Remove the retaining screws and extract 

the meter from the air cleaner housing. 

Recover the O-ring seal. 

Caution: Handle the air mass meter 

carefully - its internal components are 

easily damaged. 

Refitting 

23 Refitting is a reversal of removal. Renew 

the O-ring seal if it appears damaged. 

Absolute pressure (altitude) 
sensor 

24 The absolute pressure sensor is an 

integral part of the ECU, and hence cannot be 

renewed separately. 

Inlet manifold flap housing 

Removal — all models 

25 Where necessary for access, remove the 

engine top cover(s). Removal details vary 

according to model, but the cover retaining 

nuts are concealed under circular covers, 

which are prised out of the main cover. 

Remove the nuts, and lift the cover from the 

engine, releasing any wiring or hoses attached. 

26 Loosen the clip (or release the spring clip) 

and disconnect the air trunking from the flap 

housing. 

27 Disconnect the hose from the top of the 

housing. 

Removal -— non-turbo models 

28 Disconnect the flap control motor wiring 

plug from the front of the housing. 

29 Unscrew the four housing retaining bolts, 

and withdraw the housing from the inlet 

manifold. Recover the O-ring seal. 

Removal - turbo models 

30 Unscrew the two bolts securing the EGR 
pipe flange to the base of the housing. 

Separate the flange from the housing slightly, 

and recover the gasket — do not strain the 

EGR pipe. 
31 Trace the hose back from the flap vacuum 

unit to the solenoid valve, and disconnect the 

pipe from the valve (see illustration). The 

vacuum unit can be removed with the 

housing. 

4.31 EGR solenoid valve location on 

engine compartment bulkhead 
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4.32a Unclip the inlet manifold flap 

solenoid valve... 

32 Unclip the solenoid valve for the inlet 

manifold flap operating vacuum capsule; 

disconnect the wiring plug and vacuum hose 

from the solenoid, and remove it (see 

illustrations). 

33 Unscrew and remove the three housing 

retaining bolts, and withdraw the housing from 

the inlet manifold. Recover the O-ring seal. 

Refitting 

34 Refitting is a reversal of removal. Renew 

the O-ring seal if it appears damaged. 

Clutch and brake pedal switches 

Removal 

35 The clutch and brake pedal switches are 

clipped to mounting brackets directly above 

their respective pedals. 

36 The brake pedal switch operates as a 
safety device, in the event of a problem with 

the accelerator position sensor. If the brake 

pedal switch is depressed while the 

accelerator pedal is held at a constant 

position, the engine speed will drop to idle. 

Thus, a faulty or incorrectly-adjusted brake 

pedal switch may result in a running problem. 

37 The clutch pedal switch operation causes 

the injection pump to momentarily reduce its 

output while the clutch is disengaged, to 

permit smoother gearchanging. 

38 To remove either switch, refer to Chap- 

ter 11, Section 28, and remove the trim panels 

from under the steering column area of the 

facia, to gain access to the pedal cluster. 

39 The switches can be removed by 
unclipping them from their mountings and 

disconnecting the wiring plugs. 

a 
4.41 View of No 3 injector — needle lift 

sensor arrowed 

cS 

4.32b ...and disconnect the wiring plug 

Refitting 

40 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. 

Needle lift sender 

Note: Engine codes AGP, AQM, AGR, AHF, 

ALH and ASV only. 
41 The needle lift sender is integral with No 3 

injector (see illustration). Refer to Section 5 

for the removal and refitting procedure. 

Electronic control unit (ECU) 

Caution: Aiways wait at least 30 seconds 

after switching off the ignition before 

disconnecting the wiring from the ECU. 

When the wiring is disconnected, all the 

learned values are erased, however any 

contents of the fault memory are retained. 

After reconnecting the wiring, the basic 

settings must be reinstated by a VW dealer 

using a special test instrument. Note also 

that if the ECU is renewed, the 

identification of the new ECU must be 

transferred to the immobiliser control unit 

by a VW dealer. 

Removal 

42 The ECU is located centrally behind the 

engine compartment bulkhead, under one of 

the windscreen cowl panels (see illustration). 

Remove the wiper arms and cowl panel as for 

windscreen wiper motor removal and refitting, 

described in Chapter 12. 

43 Release the locking clip or lever on the 

4.42 ECU (arrowed) located under 

windscreen cowling 

ECU wiring connector, and disconnect the 

plug. On most models, there are two separate 

plugs to be disconnected. 

44 Press the control unit to the right, to 
release its retaining clip, and pull it from its 

location. 

Refitting 

45 Refitting is a reversal of removal. Press 

the unit to the left, once in position, to secure 

it. Bear in mind the comments made in the 

Caution above — the ECU will not work 
correctly until it has been ‘electronically 

coded. 

5 Injectors - EN 
general information, wy 

x removal and refitting 

Warning: Exercise extreme 

A caution when working on the fuel 
injectors. Never expose the hands 

or any part of the body to injector spray, as 

the high working pressure can cause the 
fuel to penetrate the skin, with possibly 

fatal results. You are strongly advised to 

have any work which involves testing the 

injectors under pressure carried out by a 

dealer or fuel injection specialist. Refer to 

the precautions given in Section 1 of this 
Chapter before proceeding. 

General information 

1 Injectors do deteriorate with prolonged use, 

and it is reasonable to expect them to need 

reconditioning or renewal after 60 000 miles 

(100 000 km) or so. Accurate testing, overhaul 

and calibration of the injectors must be left to 

a specialist. 

2A defective injector which is causing 

knocking or smoking can be located without 

dismantling as follows. 
3 Run the engine at a fast idle. Slacken each 

injector union in turn, placing rag around the 

union to catch spilt fuel and being careful not 

to expose the skin to any spray. When the 

union on the defective injector is slackened, 

the knocking or smoking will stop. Note: This 

test is not possible on engines fitted with unit 
injectors (engine codes AJM, ARL, ASZ, ATD, 

AUY and AXR). 

Removal 

Note: Take care not to allow dirt into the 

injectors or fuel pipes during this procedure. 

Do not drop the injectors or allow the needles 

at their tips to become damaged. The 

injectors are precision-made to fine limits, and 

must not be handled roughly. 

Engine codes 
AGP, AQM, AGR, AHF, ALH and ASV 

4 On non-turbo models, remove the upper 

section of the inlet manifold as described in 

Section 9. 

5 Cover the alternator with a clean cloth or 

plastic bag, to protect it from any fuel being 

spilt onto it. 
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6 Carefully clean around the injectors and 
pipe union nuts, and disconnect the return 

pipe from the injector. 

7 Wipe clean the pipe unions, then slacken 

the union nut securing the relevant injector 
pipes to each injector and the relevant union 

nuts securing the pipes to the rear of the 

injection pump (the pipes are removed as one 

assembly); as each pump union nut is 
slackened, retain the adapter with a suitable 
open-ended spanner to prevent it being 
unscrewed from the pump (see illustration). 

8 With the union nuts undone, remove the 
injector pipes from the engine. Cover the 

injector and pipe unions to prevent the entry 

of dirt into the system. 

HAYNES Cut the fingertips from an 

HINT 
old rubber glove and secure 
them over the open unions 
with elastic bands to prevent 
dirt ingress. 

9 Disconnect the wiring for the needle lift 

sender from injector No 3. 
10 Unscrew and remove the retaining nut or 
bolt, and recover the washer, retaining plate 

and mounting collar (see illustration). 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 obtained for 

refitting. 

Engine codes 
AJM, ARL, ASZ, ATD, AUY and AXR 

11 With reference to Chapter 2C, remove the 

upper timing belt cover and camshaft cover. 

12 Using a spanner or socket, turn the 

crankshaft pulley until the rocker arm for the 
injector which is to be removed, is at its 

highest, ie, the injector plunger spring is under 

the least amount of tension. 
13 Slacken the locknut of the adjustment 
screw on the end of the rocker arm above the 

injector, and undo the adjustment screw until 

¥ i. bs — rf 

5.7 View of injector pipe union nuts at injection pump 1 Endcap 

2 Union nut 

3 Leak-off pipe 

the rocker arm lies against the plunger pin of 

the injector (see illustration). 

14 Starting at the outside and working in, 

gradually and evenly slacken and remove the 

rocker shaft retaining bolts. Lift off the rocker 

shaft. Check the contact face of each adjust- 

ment screw, and renew any that show signs of 

wear. 
15 Undo the clamping block securing bolt 

and remove the block from the side of the 

injector (see illustration). 

16 Using a small screwdriver, carefully prise 

the wiring connector from the injector. 

17 VW technicians use a slide hammer (tool 

5.13 Undo the adjustment screw until the 

rocker arm lies against the plunger pin of 

the injector 

5mm 

15mm 

25 mm 

Weld/braze the rod 

to the angle-iron 

Threaded rod 

Cylindrical weight 

Locknut 
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5.10 View of No 1 injector 

4 Retaining bolt 

5 Retaining plate 

6 Glow plug wiring connector 

No 110055) to pull the injector from the 

cylinder head. This is a slide hammer which 

engages in the side of the injector. If this tool 

is not available, it is possible to fabricate an 

equivalent using a short section of angle-iron, 

a length of threaded rod, a cylindrical weight, 

and two locknuts. Weld/braze the rod to the 

angle-iron, slide the weight over the rod, and 
lock the two nuts together at the end of the 
rod to provide the stop for the weight (see 
illustration). Seat the slide hammer/tool in the 

slot on the side on the injector, and pull the 

injector out using a few gently taps. Recover 

circlip, the heat shield and O-rings and 

feo . i ae eee £ 

5.15 Remove the clamping block securing 

bolt (arrowed) 

H32626 

5.17a Unit injector removal tool 
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5.17b Seat the slide hammer/tool in the 

slot on the side on the injector, and pull 

the injector out 

23 

ht 

5.26 Care must be used to ensure that the 

injector O-rings are fitted without being 

twisted 

Bolt 

Clamping block 

Cylinder head 

Bolt 

Rocker arm 

Nut 

Adjuster 
Unit injector 

O-ring 

10 O-ring 
11 O-ring 

12 Heat shield 
13 Circlip 

a esremmeenaaa ea: 
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5.18a Undo the two nuts at the back of the 

head and slide the injector loom/rail out 

discard. New ones must be used for refitting 

(see illustration). 

18 If required, the injector wiring loom/rail 

can be removed from the cylinder head by 

undoing the two retaining nuts/bolts at the 
back of the head. To prevent the wiring 

connectors fouling the cylinder head casting 

as the assembly is withdrawn, insert the 

connectors into the storage slots in the 

plastic wiring rail. Carefully push the 

assembly to the rear, and out of the casting 
(see illustrations). 

5.27 Unit injector - engine codes AJM, ARL, ASZ, ATD, AUY and AXR 

5.18b The injector connectors will slide 

into the loom/rail to prevent them from 

being damaged as the assembly is 

withdrawn/inserted into the cylinder head 

Refitting 

Engine codes 
AGP, AQM, AGR, AHF, ALH and ASV 

19 Insert the injector into position, using a 

new heat shield washer. Make sure that the 

injector with the needle lift sender is located in 

No 3 position (No 1 is at the timing belt end of 

the engine). 

20 Fit the mounting collar and retaining plate 

then refit the retaining nut or bolt (as 

applicable) and tighten it to the specified 

torque. 

21 Reconnect the wiring for the needle lift 

sender on injector No 3. 

22 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. 

23 Reconnect the return pipe to the injector. 

24 On non-turbo models, refit the upper 

section of the inlet manifold as described in 

Section 9. 

25 Reconnect the battery negative (earth) 

lead, then start the engine and check that it 

runs correctly. 

Engine codes 
AJM, ARL, ASZ, ATD, AUY and AXR 

26 Prior to refitting the injectors, the three O- 

rings, heat insulation washer and clip must be 

renewed. Due to the high injection pressures, 

it is essential that the O-rings are fitted 

without being twisted. VW recommend the 

use of three special assembly sleeves to 

install the O-rings squarely. It may be prudent 

to entrust O-ring renewal to a VW dealer or 

suitably-equipped injection specialist, rather 

than risk subsequent leaks (see illustration). 

27 After renewing the O-rings, fit the heat 

shield and secure it in place with the circlip 

(see illustration). 

28 Smear clean engine oil onto the O-rings, 

and push the injector evenly down into the 

cylinder head onto its stop. 

29 Fit the clamping block alongside the 

injector, but only hand-tighten the new 

retaining bolt at this stage. 

30 It is essential that the injectors are fitted at 

right-angles to the clamping block. In order to 

achieve this, measure the distance from the 

rear face of the cylinder head to the rounded 
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5.30a Measure the distance (a) from the 

rear of the cylinder head to the rounded 

section of the injector (see text) 

section of the injector (see illustrations). The 

dimensions (a) are as follows: 

Cylinder 1 = 332.2 + 0.08 mm 

Cylinder 2 = 244.2 + 0.08 mm 

Cylinder 3 = 152.8 + 0.08 mm 
Cylinder 4 = 64.8 + 0.08 mm 

31 Once the injector(s) are aligned correctly, 

tighten the clamping bolt to the specified 

Stage one torque setting, and the Stage two 

angle tightening setting. Note: /f an injector 

has been renewed, it is essential that the 

adjustment screw, locknut of the 

corresponding rocker and ball-pin are 

renewed at the same time. The ball-pins 

simply pull out of the injector spring cap. 

There is an O-ring in each spring cap to stop 

the ball-pins from falling out. 
32 Smear some grease (VW No GOOO 100) 

onto the contact face of each rocker arm 

adjustment screw, and refit the rocker shaft 

assembly to the camshaft bearing caps, 

tightening the retaining bolts as follows. 

Starting from the inside out, hand-tighten the 

bolts. Again, from the inside out, tighten the 

bolts to the Stage one torque setting. Finally, 

from the inside out, tighten the bolts to the 

Stage two angle tightening setting. 

33 The following procedure is only necessary 

if an injector has been removed and 

refitted/renewed. Attach a DTI (Dial Test 

Indicator) gauge to the cylinder head upper 

surface, and position the DT! probe against 

the top of the adjustment screw (see 

illustration). Turn the crankshaft until the 

rocker arm roller is on the highest point of its 

corresponding camshaft lobe, and the 

adjustment screw is at its lowest. Once this 

position has been established, remove the DTI 

gauge, screw the adjustment screw in until 

firm resistance is felt, and the injector spring 

cannot be compressed further. Turn the 

adjustment screw anti-clockwise 225°, and 

tighten the locknut to the specified torque. 

Repeat this procedure for any other injectors 

that have been refitted. 
34 Reconnect the wiring plug to the injector. 
35 Refit the camshaft cover and upper timing 

belt cover, as described in Chapter 2C. 

36 Start the engine and check that it runs 

correctly. 

Pe Po 

5.30b Use a set square against the edge 

of the injector... 

6 Injection pump - 
removal and refitting 

Note: Engine codes AGP, AQM, AGR, AHF, 

ALH and ASV only. 

Note: The injection pump commencement of 

injection setting must be checked and if 

necessary adjusted after refitting the injection 

pump. The commencement of injection is 

controlled by the ECU, and is influenced by 

several other engine parameters, including 

coolant temperature, engine speed and 

position. Although the adjustment is a 

mechanical operation, checking can only be 

carried out by a VW dealer, as dedicated 

electronic test equipment is needed to 

interface with the ECU. 

Removal 

1 Disconnect the battery negative lead and 

position it away from the terminal. Note: Refer 

to ‘Disconnecting the battery’ at the rear of 

this manual first. 

2 Remove the air cleaner and the associated 

ducting as described in Section 2. 

3 Remove the engine top cover(s). Removal 

details vary according to model, but the cover 

retaining nuts are concealed under circular 

covers, which are prised out of the main 

cover. Remove the nuts, and lift the cover 

from the engine, releasing any wiring or hoses 

attached. ¥ 

4 On non-turbo models, remove the upper 

section of the inlet manifold as described in 

Section 9. 

5 On turbo models, disconnect 

intercooler air hose from the inlet manifold. 

6 Remove the brake servo vacuum pump as 

described in Chapter 9. 

7 With reference to Chapter 2C, carry out the 

following: 

a) Remove the camshaft cover and timing 

belt outer cover(s). 

b) Set the engine to TDC on cylinder No 1. 

c) Remove the timing belt from the camshaft 

and fuel injection pump sprockets. 

d) Remove the injection pump sprocket. 

8 Wipe around the pipe unions at the pump 

and the injectors (see illustration). 

9 Using a pair of spanners, slacken the rigid 

the 

... and measure the distance to the 

rear of the cylinder head 

5.30c 

5.33 Attach a DTI (Dial Test Indicator) 

gauge to the cylinder head upper surface, 

and position the DTI probe against the top 

of the adjustment screw 

fuel pipe unions at the rear of the injection 

pump and at the injectors, then lift the fuel 

pipe assembly away from the engine. 

Caution: Be prepared for some fuel 

leakage during this operation by placing 

cloth rags beneath the unions. Take care 

to avoid stressing the rigid fuel pipes as 

they are removed. 

10 Cover the open pipes and ports to 

prevent the ingress of dirt and excess fuel 

leakage (see Haynes Hint 1 overleaf). 

11 Slacken the fuel supply and return banjo 

bolts at the injection pump ports, again taking 

precautions to minimise fuel spillage. Cover 

the open pipes and ports to prevent the 

ingress of dirt and excess fuel leakage (see 

Haynes Hint 2 overleaf). 

12 Disconnect the three wiring connectors 

behind the oil filter housing (refer to 

6.8 Fuel return union at rear of injection 

pump 
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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. 

illustration 4.17). Two of these serve the 

needle lift sender and engine speed sensor, 

with the largest being for the fuel cut-off 

valve/commencement of injection valve and 

the quantity adjuster module. Unclip the 

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. 

wiring plugs from the mounting bracket — label 

the wiring plugs to aid refitting later. 

13 Unscrew and remove the bolt that 

secures the injection pump to the rear 

mounting bracket (see illustration). 

Sprocket bolts 

Injection pump sprocket 

Hub nut (do not loosen) 

Fuel supply connection 

8 Fuel return pipe 

9 Union nut 

10 Injector pipe assembly 

11 Injector pipe connection 

6.13 Fuel injection pump details 

15 Retainer plate 

16 Mounting sleeve 

17 Heat shield 

14 Injector retaining bolt 

Caution: Do not slacken the pump distrib- 

utor head bolts, as this could cause serious 

internal damage to the injection pump. 

14 Slacken and withdraw the three nuts/bolts 

that secure the injection pump to the front 

mounting bracket. Note that where fixing bolts 

are used, the two outer bolts are held captive 

with metal brackets. Support the pump body 

as the last fixing is removed. Check that 

nothing remains connected to the injection 

pump, then lift it away from the engine. 

Refitting 

15 Offer up the injection pump to the engine, 

then insert the mounting nuts/bolts and 

tighten to the specified torque. 

16 Prime the injection pump by fitting a small 

funnel to the fuel return pipe union and filling 

the cavity with clean diesel. Pad the area 

around the union with clean dry rags to 

absorb any spillage. 

17 Reconnect the fuel injector delivery pipes 

to the injectors and injection pump head, then 

tighten the unions to the correct torque using 

a pair of spanners. 

H31976 

20 Strainer 

21 O-ring 
22 Injection pump bracket bolt 

23 Timing control cover 
Injection pump 

Fuel shut-off solenoid valve 

Fuel return connection NOQOA WH = 

12 Injection pump bracket bolt 

13 No 3 injector (with needle lift 

sensor) 

18 Mounting bolt 

19 Commencement of injection 
valve 

24 Sleeve nut 

25 Mounting bracket 

26 Mounting bolt 
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18 Reconnect the fuel supply and return 
pipes using new sealing washers, then tighten 

the banjo bolts to the specified torque. Note: 

The inside diameter of the banjo bolt for the 

fuel return pipe is smaller than that of the fuel 

supply line, and is marked OUT. 
19 The rest of the refitting procedure is a 

direct reversal of removal. On completion, the 

commencement of injection must now be 

dynamically checked and if necessary 

adjusted by a VW dealer. 

7 Fuel injection pump timing - 
checking and adjustment 

LLL 
Note: Engine codes AGP, AQM, AGR, AHF, 

ALH and ASV only. 

The fuel injection pump timing can only be 

tested and adjusted using dedicated test 

equipment. Refer to a VW dealer for advice. 

8 Fuel cut-off solenoid valve - EN 
removal and refitting ~w 

x 
Note: Engine codes AGP, AQM, AGR, AHF, 

ALH and ASV only. 

General information 

1 The fuel cut-off solenoid valve (or ‘stop 

solenoid’) provides an electro-mechanical 

means of switching off the engine. When the 

‘ignition’ switch is turned off, the current 

supply to the solenoid is interrupted — this 

causes the valve plunger to drop, closing off 

the main fuel supply passage in the pump, 

and stopping the engine. 

2 If the cut-off solenoid fails in the open 

position, this means that, in theory, it will not 

be possible to switch off the engine. Should 
this happen, apply the footbrake and 

handbrake firmly, engage top gear, and slowly 

let out the clutch until the engine stalls. 

3 If the cut-off solenoid fails in the closed 

position, the engine will not start. 

4 Note that the solenoid is linked to the anti- 

theft immobiliser system, preventing the 

engine from being started until the 

immobiliser is correctly deactivated by the 

driver. 

Removal 

5 The fuel cut-off valve is located at the 

upper, rear of the injection pump. 

6 Unscrew the securing nut and disconnect 

the wiring from the top of the valve (see 

illustration). 
7 Unscrew and withdraw the valve body from 

the injection pump. Recover the seal and the 

plunger. 

Refitting 

8 Refitting is a reversal of removal, using a 

new seal. 

9 Inlet manifold - 
removal and refitting 

Engine codes AGP and AQM 

Upper section removal 

1 Remove the engine top cover(s). Removal 

details vary according to model, but the cover 
retaining nuts are concealed under circular 

covers, which are prised out of the main 

cover. Remove the nuts, and lift the cover 

from the engine, releasing any wiring or hoses 

attached. 
2 Referring to Section 4, remove the inlet 

manifold flap housing from the inlet manifold. 

If preferred, however, the manifold upper 

section can be removed with the flap housing 

- in this case, all services must be 

disconnected from the housing as described 

in Section 4, but the housing retaining bolts 

can be left in place. 
3 Unscrew and remove the three bolts 

securing the manifold upper section to the 

front mounting bracket (see illustration). 

Note that the rear bolt is longer than the other 

two, and has a washer. 
4 Unscrew and remove the five bolts securing 

the manifold upper section to the lower part, 

at the rear of the engine. The central bolt is 

longer than the other four. 

5 Check around the manifold to ensure that 
there are no hoses or wiring still attached, then 

carefully lift it from its location. Recover the 

four large O-ring seals from the manifold ports. 

8.6 Fuel cut-off solenoid wiring connector 

is secured by a nut (arrowed) 

6 If required, the manifold front mounting 

bracket can also be removed; it is secured to 

the cylinder head by two bolts. Access to the 

bolts, however, is extremely limited with the 

oil filter housing and injection pipes in place. 

Upper section refitting 

7 Refitting is a reversal of removal, using four 

new O-ring seals on the manifold ports. 

Tighten all bolts to the specified torque. 

Lower section removal 

8 Remove the upper section of the manifold 

as described previously in this Section. 

9 Unscrew the two EGR valve mounting bolts 

from the left-hand side of the manifold, then 

separate the joint and move the valve away 

from the manifold slightly, without straining 
the EGR pipe. Recover the EGR valve gasket, 

and discard it - a new one must be used when 

refitting. 
10 Support the manifold, then unscrew and 

H31977 

9.3 Inlet manifold details - non-turbo engine 

1 Inlet manifold upper 4 Seal 9 Upper section to 

section 5 Inlet manifold lower mounting bracket 

2 Engine cover mounting section 10 To air cleaner 
stud 6 EGR valve 11 Inlet manifold flap 

3 Upper-to-lower section 7 Mounting bolt housing 

bolt 8 Gasket 12 Front mounting bracket 
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H31976 

wee are § 
9.14 Inlet manifold details - turbo engine 

1 Inlet manifold 5 Housing mounting 9 Manifold flap vacuum 
2 Manifold mounting bolt bolt capsule 
3 Seal 6 Gasket 10 Vacuum solenoid 
4 Inlet manifold flap 7 EGR pipe 11 From vacuum 

housing 8 Pipe flange bolt pump/reservoir 

remove the six retaining bolts. Separate the 

manifold lower section from the cylinder head, 

and recover the gasket. 

Lower section refitting 

11 Refitting is a reversal of removal. Ensure 

that the mating surfaces are clean. Use new 

gaskets and tighten all bolts to the specified 
torque. 

Engine codes 
AGR, ALH, AHF and ASV 

Removal 

12 Remove the engine top cover(s). Removal 

details vary according to model, but the cover 

retaining nuts are concealed under circular 

9.21 Unscrew the inlet manifold mounting 
bolts (arrowed) 

covers, which are prised out of the main cover. 

Remove the nuts, and lift the cover from the 

engine, releasing any wiring or hoses attached. 

13 Referring to Section 4, remove the inlet 

manifold flap housing from the inlet manifold. 

If preferred, however, the manifold can be 

removed with the flap housing — in this case, 

all services must be disconnected from the 
housing as described in Section 4, but the 

housing retaining bolts can be left in place. 

14 Disconnect the wiring plug from the 

vacuum unit solenoid valve, and unclip the 

wiring from the manifold (see illustration). 

15 Support the manifold, then unscrew and 

remove the six retaining bolts. Separate the 
manifold from the cylinder head, and recover 
the gasket. 

Refitting 

16 Refitting is a reversal of removal. Ensure 

that the mating surfaces are clean. Use a new 

gasket and tighten the manifold bolts to the 
specified torque. 

Engine codes 
AJM, ARL, ASZ, ATD, AUY 
and AXR 

Removal 

17 Unclip and remove the engine top cover. 

18 Undo the bolts securing the EGR pipe to 
the inlet manifold flap assembly. 

19 Undo the retaining screws and separate 

the inlet manifold flap assembly from the inlet 
manifold (see Section 14). Recover the O-ring. 

20 Unbolt the EGR pipe from the exhaust 

manifold. On automatic transmission models, 

also release the three retaining bolts and 

manoeuvre the EGR cooler away from the 
inlet manifold. 

21 Remove the heat shield from the manifold, 

then unscrew the mounting nuts/bolts and 

remove the inlet manifold from the cylinder 

head. Recover the gaskets from the inlet 
manifold (see illustration). 

Refitting 

22 Refitting is a reversal of removal, using 
new manifold, EGR pipe and manifold flap 
assembly gaskets. 

10 Fuel filter - 
renewal 

Note: Observe the precautions in Section 1 

before working on any component in the fuel 
system. 

Refer to Chapter 1B. 

11 Fuel gauge sender unit - EN 
removal and refitting SN 

hi 
Note: Observe the precautions in Section 1 

before working on any component in the fuel 
system. 

A contact with fuel - wear protect- 
ive clothing and gloves when 

handling fuel system components. Ensure 

that the work area is well-ventilated to 

prevent the build-up of fuel vapour. 

Warning: Avoid direct skin 

1 The fuel gauge sender unit 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. 

2 Refer to the procedures in Chapter 4A, 

Section 7, for removal and refitting. On petrol 
models, the gauge sender unit is combined 

with the fuel pump, so ignore references to 
the fuel pump. 

12 Fuel tank - 
removal and refitting x eS x 

Note: Observe the precautions in Section 1 

before working on any component in the fuel 
system. 

1 Refer to the procedures in Chapter 4A, 

Section 8. There is no breather pipe to dis- 

connect at the front of the tank — instead, the 
fuel supply pipe (coloured black) should be 

disconnected, with the return pipe (coloured 
blue). 
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Bang ee 

13 Tandem fuel pump - 
removal and refitting 

Mili 
Note: Only engine codes AJM, ARL, ASZ, 
ATD, AUY and AXRlil-pi are fitted with a 
tandem fuel pump. 
Note: Disconnecting the central connector for 
the unit injectors may cause a fault code to be 
logged by the engine management ECU. This 
code can only be erased by a VW dealer or 

suitably-equipped specialist. 

Removal 

1 Unclip and remove the engine top cover. 
2 Disconnect the charge air pipe, and place it 
to one side. Disconnect the central connector 

for the unit injectors (see illustration). 
3 Release the retaining clip (where fitted) and 

disconnect the brake servo pipe from the 

tandem pump (see illustration). 
4 Disconnect the fuel supply hose (marked 

white) from the tandem pump (see 

illustration 13.3). Be prepared for fuel 
Spillage. 
5 Unscrew the four retaining bolts and move 
the tandem pump away from the cylinder 

head (see illustration 13.3). As the pump is 
lifted up, disconnect the fuel return hose 

(marked blue). Be prepared for fuel spillage. 
There are no serviceable parts within the 

tandem pump. If the pump is faulty, it must be 

renewed. 

Refitting 

6 Reconnect the fuel return hose to the pump 

and refit the pump to the cylinder head, using 
new rubber seals, and ensuring that the pump 

pinion engages correctly with the drive slot in 

the camshaft (see illustration). 
7 Refit the pump retaining bolts, and tighten 

them to the specified torque. 
8 Re-attach the fuel supply hose and brake 
servo hose to the pump. 

13.2 Disconnect the injector connectors 

be H32629 
tint 

NY Mf 

9 Reconnect the central connector for the 

unit injectors. 

10 Refit the charge air pipe. 

11 Disconnect the fuel filter return hose 

(marked blue), and connect the hose to a 

hand vacuum pump. Operate the vacuum 

pump until fuel comes out of the return hose. 
This primes the tandem pump. Take care not 

to suck any fuel into the vacuum pump. 

Reconnect the return hose to the fuel filter. 

12 Refit the engine top cover. 

13 Have the engine management ECU’s fault 
memory interrogated and erased by a VW 

dealer or suitably-equipped specialist. 

14 Inlet manifold 
changeover flap and valve — 
removal and refitting Witt 

Note: Engine codes AJM, ARL, ASZ, ATD, 

AUY and AXR only. 

Changeover flap housing 
and vacuum control element 

Removal 

1 As diesel engines have a very high 

compression ratio, when the engine is turned 

off, the pistons still compress a large 

13.6 Ensure that the tandem pump pinion 

engages correctly with the drive slot in the 

camshaft 

1 Brake servo hose 

2 Fuel supply hose 

13.3 Fuel tandem pump securing bolts (arrowed) 

3 Fuel return hose 

4 Tandem pump 

quantity of air for a few revolutions and 

cause the engine unit to shudder. The inlet 

manifold changeover flap is located in the 

inlet flange housing bolted to the inlet 

manifold. When the ignition switch is turned 

to the ‘off’ position, the engine management 

ECU-controlled valve actuates the flap, 

which shuts off the air supply to the 

cylinders. This allows the pistons to 

compress very little air, and the engine runs 

softly to a halt. The flap must open again 

approximately 3 seconds after switching off 

the ignition switch. The EGR (Exhaust Gas 
Recirculation) valve is also incorporated into 

the flap housing. 

2 Where fitted, unclip and remove the engine 

top cover. 

3 Release the retaining clips, and disconnect 

the air inlet trucking from the inlet manifold 
flange housing. 

4 Undo the two retaining bolts and 

disconnect the EGR pipe from the underside 

of the inlet flange. Recover the gasket. 

5 Disconnect the vacuum pipe to the 

actuator. Disconnect the vacuum pipe for the 

EGR valve. 
6 Unscrew the three retaining bolts and 

remove the inlet manifold flange housing. 

Discard the sealing O-ring, a new one must be 

used (see illustration). 

14.6 Unscrew the three retaining bolts and 

remove the inlet manifold flange housing 
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14.10 Disconnect the vacuum pipes, and 

unscrew the inlet manifold flap control 

valve mounting screw (arrowed) 

7 Although it is possible to remove the 

vacuum actuator from the inlet flange housing, 

by unscrewing the two bracket retaining bolts 

and disengaging the actuating arm from the 

flap spindle, at the time of writing the inlet 

manifold flange was only available as a unit 

complete with the vacuum actuator and EGR 

valve. Consult your VW dealer, 

Refitting 

8 Refitting is a reversal of removal. Tighten 

the inlet manifold flap housing bolts to the 
specified torque. 

Changeover valve 

Removal 

9 The changeover valve controls the supply 

of vacuum to the changeover flap. The 

electrical supply to the valve is controlled by 

the engine management ECU. When the 
ignition key is turned to the ‘off’ position, the 
ECU signals the valve, which allows vacuurr 
to pull the flap shut. Approximately three 

seconds later, the power supply to the valve is 

cut, the vacuum to the actuator collapses 
and the flap opens. 

10 The valve is located on the right-hand side 
of the engine compartment, on the top of the 
air filter housing. Note their fitted positions 
and disconnect the vacuum pipes from the 
valve (see illustration). 

11 Disconnect the wiring plug from the valve. 
12 Undo the retaining screw and remove the 
valve. 

Refitting 

13 Refitting is a reversal of removal. 



4Ce1 

Chapter 4 Part C: 
Emission control and exhaust systems — 

petrol engines 

Contents 
Catalytic converter — general information and precautions ........ TO Pe GeneralinOrmatlOrine « «cpemisane ais aire abedel anit Ac Wla' side slw isan 1 
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Evaporative loss emission control system — information and Secondary air injection system — information and component 
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Exhaust Gas Recirculation (EGR) system —- component removal ... 4 Turbocharger - general information, precautions, removal and 
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Exhaust system — component renewal .......... 02sec renee 9 

Degrees of difficulty 

Easy, suitable for SS Fairly easy, suitable EN Fairly difficult, \ | Difficult, suitable for N Very difficult, 

novice with little 2 | for beginner with & | suitable for competent NS experienced DIY WW | suitable for expert DIY 

S S S experience ~W | some experience DIY mechanic mechanic or professional 

Specifications 
Torque wrench settings Nm Ibf ft 

PEEIET NOS DAM|O DOS < «sete kas oy eee a) «= cas) aagnry sus hensregsxals aye hs) 26 

EGR pipe flange bolts to throttle housing .............e ee ee enna 10 7 

EGR pipe flange nuts: 

1.6 litre SOHC engine codes AVU and BFQ ......-..- see eee eaee 25 18 

EGR pipe mounting bolts: 

1.6 litre SOHC engine codes AVU and BFQ. .........-..- eee eeeee 25 18 

RHSUIGMENIGIOS trate nit tah or leas ernie + ath chee Fatigue ogee as 10 7 

EGR pipe union nut: 

1.4 litre engine codes AHW, AXP and BCA ........ 0 cece eens 35 26 

1.6 litre SOHC engine codes AVU and BFQ.......- 6. ee eee eee 60 44 

EGR valve mounting/through-bolts: 

1.4 litre engines: 

IE COCOIALIV hy wiv cists incamiele s erpilv's «ato, sues matin ls win nS-WaW> 10 7) 

Endine codes AXPand BGA Mik. lates «s sapeieam hm ake Oniee mate 20 16 

mer ere ORI CAME ch veais.awitny Gis crmaeinteny © cope aiytin lei ge isha raat 20 15 

ee eae ertites ANY IE NUTS ato ttn ty pliers tasty ttis Fara 'x, 0 pe alate dong seky PMN MMol ge 59 40 30 

ets tS es ssa can sae aa dis Owed os alte Dah ka a 25 18 

Exhaust manifold support bracket to engine ... 2.6.60. 6. eee eee eee 25 18 

Exhaust manifold-to-downpipe nuts* ......... 0.000 cece eee eens 40 30 

Exhaust mounting bracket nuts and bolts ...........0 eee eee eects 25 18 

MPeTEOon MMOUNUNG DONS. 6.5.50 eee oo 5 ce ee na ee ek we «ples 10 7 

Breripoly pipe Danjolbalts. £2. samc nents cue wwe haemo wune cerns 30 22 

REP CIONGENHOL MMe hl, cater owe scree ee ae orn v Waie Aimee wal po we Oy 50 37 

Secondary air adaptor plate mounting bolts ........-+e sere evens 10 7 

Secondary air combi-valve mounting bolts ......... 0. ee eee eens 10 7 

mecondary alr pipe union nuts 2... cece reece ewe eee e wer eres 25 18 

Turbocharger support bracket to engine ...... 6... e eee ee eee eee 25 18 

murbocharger-to-downpipe nuts™ 20... ede c ence ener aneees 40 30 

Turbocharger-to-manifold bolts 0.6... cece racer teen eens 30 22 

Turbocharger-to-support bracket bolt ... 6.6.2... ee eee cree eee 30 22 

* Use new nuts 
™ Use thread-locking compound 
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1 General information 

Emission control systems 

All petrol models are designed to use 

unleaded petrol, and are controlled by engine 

management systems that are programmed to 

give the best compromise between driveability, 

fuel consumption and exhaust emission 

production. In addition, a number of systems 

are fitted that help to minimise other harmful 

emissions. A crankcase emission control 

system is fitted, which reduces the release of 

pollutants from the engine’s lubrication system, 

and a catalytic converter is fitted which 

reduces exhaust gas pollutant. An evaporative 

loss emission control system is fitted which 

reduces the release of gaseous hydrocarbons 
from the fuel tank. 

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 inlet tract to be burned by 
the engine during normal combustion. 

Under conditions of high manifold 

depression, the gases will be sucked positively 

out of the crankcase. Under conditions of low 

manifold depression, the gases are forced out 

of the crankcase by the (relatively) higher 

crankcase pressure. If the engine is worn, the 

raised crankcase pressure (due to increased 
blow-by) will cause some of the flow to return 
under all manifold conditions. 

Exhaust emission control 

To minimise the amount of pollutants which 
escape into the atmosphere, all petrol models 

are fitted with a three-way catalytic converter in 

the exhaust system. The fuelling system is of 

the closed-loop type, in which an oxygen 

(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. 

All 1.4 and 1.6 litre DOHC models (except 
code AHW) have two catalysts — while some 

later models have a pre-catalyst built into the 

exhaust manifold, and can be identified by 

having the (first) oxygen sensor screwed into 
the manifold. 

The oxygen sensor has a built-in heating 
element, controlled by the ECU through the 

oxygen sensor relay, to quickly bring the 
sensor’s tip to its optimum operating 

temperature. The sensor’s tip is sensitive to 

oxygen, and sends a voltage signal to the ECU 
that varies according on 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. 

te 

ies 

2.2 Charcoal canister location on right- 

hand inner wing — mounting bolt arrowed 

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. 

Most later models have two sensors — one 

before and one after the main catalytic 

converter. This enables more efficient 

monitoring of the exhaust gas, allowing a 

faster response time. The overall efficiency of 

the converter itself can also be checked. 

Details of the oxygen sensor removal and 

refitting are given in Chapter 4A, Section 5. 

An Exhaust Gas Recirculation (EGR) system 
is also fitted to most models. This reduces the 

level of nitrogen oxides produced during 

combustion by introducing a proportion of the 

exhaust gas back into the inlet manifold, under 

certain engine operating conditions, via a 

plunger valve. The system is controlled 

electronically by the engine management ECU. 

Some engines are equipped with a 

secondary air system, to reduce cold-start 

emissions when the catalytic converter is still 

warming-up. The system comprises an 

electric air pump, fed with air from the air 

cleaner, and a system of valves. When the 

engine is cold, air is pumped into additional 

pipework on the exhaust manifold, and mixes 

with the exhaust gas — this has the effect of 
raising the temperature of the exhaust, which 

helps to ‘burn’ the pollutants. The extra heat 

oe abi. 

2.3 Disconnect the purge valve wiring 

connector 

produced also helps to bring the catalytic 

converter to its working temperature more 

quickly. When the engine coolant temperature 

is high enough, and the converter is operating 

normally, the system is switched off by the 
engine management ECU. 

Evaporative emission control 

To minimise the escape of unburned 

hydrocarbons into the atmosphere, an 

evaporative loss emission control system is 

fitted to all petrol models. The fuel tank filler 

cap is sealed and a charcoal canister is 

mounted underneath the right-hand 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(s) into the 

inlet tract, where they are then burned by the 

engine during normal combustion. 

To ensure that the engine runs correctly 

when it is cold and/or idling and to protect the 

catalytic converter from the effects of an over- 

rich mixture, the purge control valve(s) are not 

opened by the ECU until the engine has 

warmed-up, and the engine is under load; the 

valve solenoid is then modulated on and off to 

allow the stored vapour to pass into the inlet 
tract. 

Exhaust systems 

On most models, the exhaust system 

comprises the exhaust manifold (with oxygen 

sensor), front pipe, catalytic converter (with 

second oxygen sensor on most models), 

intermediate pipe and silencer, and tailpipe and 

silencer. The systems fitted differ in detail 

depending on the engine fitted — for example, in 

how the catalytic converter is incorporated into 

the system. The majority of models have the 

converter integral with the front pipe, but some 

1.4 litre engines have the converter integral with 

the manifold; others have a separate front pipe 

and converter. On turbocharged models, the 

turbocharger is mounted on the exhaust 

manifold, and is driven by the exhaust gases. 

The system is supported by various metal 

brackets screwed to the vehicle floor, with 

rubber vibration dampers fitted to suppress 
noise. 

2 Evaporative loss emission 
control system — information 
and component renewal 

Ew 

A 
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1 The evaporative loss emission control 

system consists of the purge valve, the 

activated charcoal filter canister and a series 
of connecting vacuum hoses. 

2 The purge valve and canister are located on 

the right-hand side of the engine compart- 

ment, in front of the coolant expansion tank 

(see illustration). 

3 Ensure that the ignition is switched off, then 

unplug the wiring harness from the purge 

valve at the connector (see illustration). 
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4 Pull off the larger hose (which leads to the 

throttle housing); if required, the purge valve 
can now be prised out from the top of the 
canister. Prise out the round end fitting to 

which the smaller (tank breather) hose is 

attached (see illustrations). 

5 Unscrew the mounting bolt, then lift the 

charcoal canister out of its lower mounting, 

noting how it is fitted, and remove it from the 

engine compartment (see illustration). 

6 Refitting is a reversal of removal. 

3 Crankcase emission system 
— general information 

1 The crankcase emission control system 

consists of hoses connecting the crankcase 

to the air cleaner or inlet manifold. Oil 

separator units are fitted to some petrol 
engines, usually at the back of the engine (see 

illustration). 
2 The system requires no attention other than 

to check at regular intervals that the hoses, 
valve and oil separator are free of blockages 

and in good condition. 

4 Exhaust Gas Recirculation 
(EGR) system - 
component removal 

SS 
WS 

x 
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1 The EGR system consists of the EGR valve, 
the modulator (solenoid) valve and a series of 

connecting vacuum hoses. 

3.1 Oil separator box on rear of engine 

(seen with engine removed) 

4.7b ...and remove the EGR solenoid 

from the engine 

2.4a Pull off the larger hose from the 

purge valve... 

2.4c Prise out the tank breather hose end 

fitting 

2 The EGR valve is mounted on a flange joint 

at the exhaust manifold and is connected to a 

second flange joint at the throttle housing by a 

metal pipe. 
3 To improve access, remove the engine top 

x eee % Ve 

4.9 Disconnect the vacuum hose from the 

EGR valve - mounting bolts arrowed 

2.4b ...if required, the purge valve can be 

prised out and removed 

2.5 Removing the charcoal canister 

cover(s). Removal details vary according to 

model, but the cover retaining nuts are 

concealed under circular covers, which are 

prised out of the main cover. Where plastic 

screws or turn-fasteners are used, these can 
be removed using a wide-bladed screwdriver. 

Remove the nuts or screws, and lift the cover 

from the engine, releasing any wiring or hoses 

attached. 

EGR solenoid 

1.4 litre code AHW 

4 Locate the EGR valve at the front left-hand 

side of the engine, on the exhaust manifold. 

The solenoid valve is located next to the EGR 

valve, on a bracket bolted to the end of the 

camshaft carrier. 

5 Disconnect the wiring plug from the 

solenoid valve. 

6 Disconnect the vacuum hose which leads 

to the EGR valve, and the other vacuum hose 

on the base of the solenoid valve — the smaller 

interconnecting hoses need not be removed. 

7 Unscrew the solenoid valve mounting bolt, 

and remove the valve from the engine (see 

illustrations). 

8 Refitting is a reversal of removal. Ensure 
that the hoses and wiring plug are 

reconnected securely and correctly. 

EGR valve 

1.4 litre code AHW 

9 Disconnect the vacuum hose from the port 

on the EGR valve (see illustration). 
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4.10 Separate the EGR pipe at the throttle 

housing, and recover the gasket valve... 

Throttle housing 

bolt 

Throttle housing 
Gasket 

Mounting flange 

Seal 
EGR valve 

Adaptor elbow 

bolt 

Adaptor elbow 

EGR pipe bolts 

10 Through-bolt 
11 Vacuum hose 

12 EGR pipe 

R 
j». 
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4.20 EGR valve components - 1.6 litre SOHC engine codes AVU and BFQ 

1 Gasket 6 Oxygen sensor connection 12 Throttle housing 
2 EGR pipe flange bolt 7 Mounting bolt 13 EGR pipe flange nut 

3 EGR pipework 8 Oxygen sensor wiring clip 14 EGR valve 

4 Mounting bolt 9 Oxygen sensor 15 EGR wiring connector 
5 Exhaust manifold EGR 10 Oxygen sensor wiring plug 16 From air filter 

pipe connection 11 EGR pipe union 17 Air hose 

4.11a Unscrew the union nut at the EGR 4.11b ...and remove the EGR pip 

(engine removed for clarity) 

10 Trace the metal pipe from the valve to the 

throttle housing, and unscrew the pipe 

mounting bolt(s) and the two flange bolts at 

the throttle housing (see illustration). 

11 Unscrew the large union nut securing the 

metal pipe to the EGR valve (see 

illustrations). If the nut will not loosen easily, 

it is preferable to remove the two bolts 

securing the valve to the manifold, then 

unscrew the valve from the metal pipe. 

12 Unscrew and remove the two EGR valve 

mounting bolts, and remove the valve from 

the manifold. Recover the gasket —- a new one 
must be used when refitting. 

13 Refitting is a reversal of removal. Use a 

new gasket, and tighten the mounting bolts 

and union nut to the specified torque. On 

completion, run the engine and check for 

signs of gas leakage at the valve. 

1.4 litre codes AXP 

14 Disconnect the vacuum hose from the 
port on the EGR valve. 

15 Support the EGR valve, then unscrew and 

remove the two through-bolts which secure 

the EGR pipe flange and the valve (see 

illustration). Withdraw the valve, and recover 

the gaskets fitted either side of it. 

16 If required, unscrew the two bolts 

securing the adaptor elbow to the exhaust 

manifold. Withdraw the adaptor from the 
manifold, and recover the gasket. 

17 Refitting is a reversal of removal. Use new 

gaskets, and tighten the mounting and 

through-bolts to the specified torque. On 

completion, run the engine and check for 
signs of gas leakage. 

1.6 litre SOHC codes AVU and BFQ 

18 Disconnect the air hose and wiring plug 
from the EGR valve. 

19 Unscrew the two nuts from the EGR pipe 
flange at the EGR valve. 

20 Trace the EGR pipework back from the 

valve, and unscrew the pipe mounting bolt 

(see illustration). Unscrew the union nut at 

the exhaust manifold, and disconnect the 

EGR pipe from the manifold. Unscrew the two 

bolts at the throttle housing flange, and 

separate the joint. Apart from the oxygen 

sensor wiring harness clipped to it, the EGR 

pipework is now sufficiently free to move it 
aside without risking damage. 
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Air supply combi-valve 

Vacuum hose 

Wiring plug 

Secondary air inlet valve 

To connection on brake servo pipe 

Air pump relay 

O-ring 
Pressure hose 

Inlet hose 

10 From air cleaner 

11 Secondary air pump 

12 Wiring plug 

13 Pump mounting nut 

14 Mounting bracket bolt 

15 Mounting bracket bolt 

16 Pump mounting bracket 

17 Inlet manifold lower section 
18 Adaptor plate bolts 

19 Adaptor plate 

20 Gasket 
21 Mounting nut 

22 EGR valve 
23 Union adaptor 

24 Secondary air pipe union nut 

25 Secondary air pipe 
26 To union on exhaust manifold 

27 Adaptor plate bolts 

DANDAAWNH™ 

H32047 

5.1a Secondary air injection system components - 1.6 litre SOHC engine codes AVU and BFQ 

21 Move the EGR pipe flange at the EGR 

valve aside, off the two studs; recover the 

gasket. Slide the EGR valve off the mounting 

studs, and remove it. 

22 Refitting is a reversal of removal. Use new 

gaskets, and tighten the EGR pipe mountings 

to the specified torque. On completion, run 

the engine and check for signs of gas leakage. 

1.6 litre DOHC 

23 Disconnect the vacuum hose from the 

port on the EGR valve. 

24 Support the EGR valve, then unscrew and 

remove the two through-bolts which secure 

the EGR pipe flange and the valve (see 
illustration 4.15). Withdraw the valve, and 

recover the gaskets fitted either side of it. 

25 If required, unscrew the two bolts 

securing the adaptor elbow to the exhaust 

manifold. Withdraw the adaptor from the 

manifold, and recover the gasket. 

26 Refitting is a reversal of removal. Use new 

gaskets, and tighten the mounting and 

through-bolts to the specified torque. On 
completion, run the engine and check for 

signs of gas leakage. 

5 Secondary air injection 
system - information 
and component renewal 

Ss 

s 
1 The secondary air injection system (also 

known as a ‘pulse-air’ system) comprises an 

electrically-operated air pump (fed with air 

from the air cleaner), a relay for the air pump, 

a vacuum-operated air supply combi-valve, a 

solenoid valve to regulate the vacuum supply, 

and pipework to feed the air into the exhaust 

manifold. For more information on the 

principles of operation, refer to Section 1 (see 

illustrations). 

Air pump 

2 The air pump is mounted on a bracket 

attached to the lower section of the inlet 

manifold. To improve access to the pump, 

remove the engine top cover. 

3 Disconnect the air hoses on top of the 

pump by squeezing together the lugs on the 

hose end fittings, and pulling the hoses 

upwards. Recover the O-ring seal from each 

hose — new seals should be used when 

refitting. The hoses are of different sizes, and 

so cannot be refitted incorrectly. 
4 Disconnect the wiring plug from the air 

pump. 
5 Unscrew the pump-to-mounting bracket 

nuts/nuts and bolts (as applicable) and slide 

the pump out of the mounting bracket. 

6 If required, the mounting bracket can be 

removed from the inlet manifold. The bracket 

is secured by two bolts and a nut, or by three 

bolts, depending on model. Where three bolts 

are used, they are of different lengths, so note 

their locations. 

7 Refitting is a reversal of removal. 

Air pump relay 

8 The relay is among those in the engine 

compartment fuse and relay box - refer to 

Chapter 12 for more details. 

Air supply combi-valve 

9 The combi-valve is mounted on top of the 

exhaust manifold. To improve access to the 

valve, remove the engine top cover. 

*10 On 2.0 litre (AQY) engines, loosen and 
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Air supply combi-valve 

Gasket 

Adaptor plate 

Mounting flange 

Mounting flange bolts 

Mounting bracket (on inlet manifold) 
To vacuum reservoir 

Vacuum hose 

Wiring connector 

10 Secondary air inlet valve 
11 Inlet hose 

12 To air cleaner 

13 O-ring 

14 Wiring connector 

15 Pump mounting nuts 

16 Secondary air pump 

17 Mounting bracket bolts 
18 Pressure hose 

19 Mounting nuts/bolts 

20 Adaptor plate bolts 

21 Gasket 

DOANDAAWNDY- 

5.1b Secondary air injection system components - 1.8 litre engine 

remove the nuts securing the heat shield over to be moved for access to the combi-valve 11 Disconnect the vacuum hose and the 
the exhaust manifold; this will allow the shield | mounting bolts. large-diameter air hose from the valve — the air 

: hose is released by squeezing together the 

lugs on the hose end fitting. 
12 Remove the two valve mounting bolts 

from below the valve, and lift the valve off its 

mounting flange. Recover the gasket. 

13 Refitting is a reversal of removal. Use a 

new gasket, and tighten the mounting bolts to 
the specified torque. 

Vacuum solenoid valve 

14 The solenoid valve is mounted at the rear 

of the engine compartment, near the combi- 
valve. 

15 Disconnect the wiring plug and vacuum 

pipes from the valve — note which ports the 

pipes are fitted to, to avoid confusion when 
refitting. 

16 Unscrew the bolts, or unclip the valve, 

and remove it from its mounting bracket. 
17 Refitting is a reversal of removal. 

Other components 

18 On 1.6 litre SOHC (AVU and BFQ) engines 
and 2.0 litre (AQY) engines, the air supply from 

the combi-valve passes to the exhaust 

manifold via a metal pipe. Removing the pipe 
Hs2008 entails unscrewing the union nuts at either end, 

and withdrawing it. The union nuts should be 

tightened to the specified torque when refitting. 

19 On 1.6 litre SOHC (AVU and BFQ) engines 
5.1¢ Secondary air injection system components — 2.0 litre engine code AQY 

1 Air supply combi-valve 8 Pressure hose 16 Inlet manifold lower and 1.8 litre (AUM and AUQ) engines, the 
2 Vacuum hose 9 Inlet hose section combi-valve is mounted on an adaptor elbow, 
3 Wiring connector 10 To air cleaner 17 To union on exhaust which is screwed onto the exhaust manifold. 
4 Secondary air inlet valve 11 Secondary air pump manifold This elbow can be removed if required (after 
5 Toconnection on brake 12 Mounting bracket bolts 18 Union nut removing the combi-valve as described 

servo vacuum pipe 13 Mounting bolt 19 Secondary air pipe above) by unscrewing the adaptor mounting 
6 Secondary air pump 14 Air pump mounting 20 Warm-air collector bolts; recover the gasket. When refitting, use 

relay bracket plate a new gasket, and tighten the adaptor elbow 
7 O-ring 15 Wiring connector 21 Gasket mounting bolts to the specified torque. 
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6 Turbocharger — general 
information, precautions, 
removal and refitting WHY 

General information 

1 A turbocharger is fitted to the 1.8 litre engines, 

and is mounted directly on the exhaust manifold. 

Lubrication is provided by an oil supply pipe that 
runs from the engine oil filter mounting. Oil is 

returned to the sump via a return pipe that 

connects to the sump. The turbocharger unit 

has a separate wastegate valve and vacuum 

actuator diaphragm, which is used to control the 
boost pressure applied to the inlet manifold. 

2 The turbocharger’s internal components rotate 
at a very high speed, and as such are sensitive to 

contamination; a great deal of damage can be 
caused by small particles of dirt, particularly if 

they strike the delicate turbine blades. 

Precautions 

The turbocharger operates at extremely 
high speeds and temperatures. Certain pre- 
cautions must be observed to avoid premature 

failure of the turbo, or injury to the operator. 

Exhaust downpipe nuts 

Exhaust downpipe gasket 
Wastegate bracket bolt 
Wastegate 

Circlip 
Turbocharger 
O-ring 
Mounting bolt 
Air inlet pipe stub 

10 Gasket 
11 Heat shield mounting bolt 
12 Heat shield 
13 Mounting bolt 
14 Banjo bolt 
15 Oil supply pipe 
16 Turbocharger mounting bolts 

17 Exhaust manifold 
18 Manifold gasket 
19 Mounting bolt 
20 Banjo bolt 
21 Manifold mounting nuts 

22 Banjo bolt 
23 Coolant return pipe 

24 Mounting bolt 

25 Spacer sleeve 

26 Banjo bolt 
27 Mounting bolt 

28 Coolant supply pipe 

29 Banjo bolt 
30 Turbocharger-to-support bracket bolt 

31 Turbocharger support bracket 

32 Support bracket bolt 

33 Gasket 

34 Gasket 
35 Oil return pipe flange bolt 

36 Oil return pipe 
37 Oil return pipe flange bolt 
38 Wastegate setting/locknuts 

OANA AAWNH™ 

H32048 

¢ Do not operate the turbo with any parts 

exposed. Foreign objects falling onto the 

rotating vanes could cause excessive 

damage and (if ejected) personal injury. 

¢ Cover the turbocharger air inlet ducts to 

prevent debris entering, and clean using 

lint-free cloths only. 

¢ Do not race the engine immediately after 

start-up, especially if it is cold. Give the oil 

a few seconds to circulate. 

e Always allow the engine to return to idle 

speed before switching it off - do not blip 

the throttle and switch off, as this will leave 

the turbo spinning without lubrication. 

e Allow the engine to idle for several minutes 

before switching off after a high-speed run. 

¢ Observe the recommended intervals for 

oil and filter changing, and use a reputable 

oil of the specified quality. Neglect of oil 

changing, or use of inferior oil, can cause 

carbon formation on the turbo shaft and 

subsequent failure. Thoroughly clean the 

area around all oil pipe unions before 

disconnecting them, to prevent the ingress 

of dirt. Store dismantled components in a 

sealed container to prevent contamination. 

6.6 Turbocharger and associated components 

Removal 

Caution: Thoroughly clean the area around all 

oil pipe unions before disconnecting them, to 

prevent the ingress of dirt. Store dismantled 

components in a sealed container to prevent 

contamination. Cover the turbocharger air 

inlet ducts to prevent debris entering, and 

clean using lint-free cloths only. 

3 Apply the handbrake, then jack up the front 

of the vehicle and support it on axle stands 

(see Jacking and vehicle support). Remove 

the engine compartment undershield. 

4 Where applicable, remove the engine top 

cover(s). Removal details vary according to 

model, but the cover retaining nuts are con- 

cealed under circular covers, which are prised 

out of the main cover. Where plastic screws or 

turn-fasteners are used, these can be removed 

using a wide-bladed screwdriver. Remove the 

nuts or screws, and lift the cover from the 

engine, releasing any wiring or hoses attached. 

5 Loosen the clips and disconnect the air 

hoses leading to and from the turbocharger. 

6 Unscrew the two bolts securing the heat 

shield above the turbocharger, and remove 

the shield (see illustration). 
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7 Remove the screw securing the air inlet 

pipe stub to the turbocharger. Ease the pipe 

stub out of the turbocharger, and recover the 

O-ring seal (a new seal must be used when 
refitting). 

8 Unscrew the union bolt and disconnect the 

oil supply pipe from the top of the turbo- 

charger; recover the sealing washers, noting 

their order of fitting. Anticipate some oil 
spillage as the pipe is removed. Plug or cover 

the pipe and aperture to prevent entry of dust 

and dirt. Remove the small bolt securing the 

pipe mounting bracket, and move the pipe to 

one side. 

9 The turbocharger housing is water-cooled, 

so removing it entails disconnecting two 

coolant pipes. Even if the cooling system is 
drained as described in Chapter 1A, it is likely 

that the pipes will not be drained, and spillage 

will result. If the coolant is not due for renewal 

therefore, it may be preferable not to drain the 

system, but be prepared to plug the pipes 

once they have been disconnected. 

10 Unscrew the union bolts and disconnect 
the coolant supply and return pipe unions 

from the front and top of the turbocharger. 
Recover the sealing washers, noting their 

order of fitting. Remove the small bolt 
securing the supply pipe mounting bracket, 
and move the pipe aside. 

11 Access to the coolant supply pipe union is 

particularly poor — it may be found easier to 

unscrew the pipe union bolt at the other end, 

and remove the turbocharger with the supply 

pipe. Depending on the extent of dismantling 

required, it may be advisable in any case to 

unscrew the other pipe union bolt (supply 

pipe) or pipe mounting bolt (return pipe), and 

move the pipes aside (or remove them 

completely). 

12 Note the location of the two vacuum 

hoses, then disconnect them from the 

wastegate vacuum control unit. 

13 Unscrew and remove the four nuts 

securing the exhaust downpipe to the base of 

the turbocharger. Separate the downpipe, and 

recover the gasket (a new one should be 
obtained for refitting). If the nuts are in poor 

condition, it is advisable to obtain new ones 

for refitting. 

14 Unscrew the two bolts securing the oil 

return pipe to the base of the turbocharger. 

Anticipate some oil spillage as the pipe is 

disconnected, and recover the gasket (obtain 

a new one for refitting). 

15 Unscrew the nut and bolt securing the 

turbocharger to the cylinder block support 

bracket. 

16 The turbocharger is secured to the 

exhaust manifold by three bolts, removed 

from above. Supporting the turbocharger 
(which is a heavy assembly), loosen and 

remove the three bolts (new bolts should be 

fitted on reassembly). Manoeuvre the 

turbocharger and wastegate assembly out 

from behind the engine, and remove it from 

the engine compartment. Recover the 

manifold-to-turbocharger gasket, and discard 

it — a new one must be used when refitting. 
17 It is not advisable to separate the 

wastegate assembly from the turbocharger 

without first consulting a VW dealer or 

H31981 

7.3 Intercooler and associated components 

1 Air inlet duct 6 Rubber mounting 11 Mounting 
2 Intercooler 7 Hose to bracket 
3 Rubber mounting turbocharger 12 Rubber mounting 
4 Mounting bolt 8 Mounting nut 13 Connecting 
5 Intercooler-to-throttle 9 Plastic duct hose 

housing hose 10 Mounting bolt 14 Mounting bolt 

turbocharger specialist, as the setting may be 

lost. Interfering with the wastegate setting 

may lead to a reduction in performance, or 
could result in engine damage. 

Refitting 

18 Refit the turbocharger by following the 

removal procedure in reverse, noting the 

following points: 

a) Renew all gaskets, sealing washers and 
O-rings. 

b) Renew the three turbocharger mounting 

bolts, and any self-locking nuts (‘stiffnuts’ 
with a nylon insert). 

c) Before reconnecting the oil supply pipe, 

fill the turbocharger with fresh oil using an 
oil can. 

d) Tighten all nuts and bolts to the specified 
torque, where given. 

e) Ensure that the air hose clips are securely 

tightened, to prevent air leaks. 

f) When the engine is started after refitting, 

allow it to idle for approximately one 

minute to give the oil time to circulate 

around the turbine shaft bearings. Check 
for signs of oil or coolant leakage from the 
relevant unions. 

ES 
1 The intercooler is effectively an ‘air 

radiator’, used to cool the pressurised inlet air 

before it enters the engine. 

2 When the turbocharger compresses the 

inlet air, one side-effect is that the air is 

heated, causing the air to expand. If the inlet 

air can be cooled, a greater effective volume 

of air will be inducted, and the engine will 

produce more power. 

3 The compressed air from the turbocharger, 

which would normally be fed straight into the 

inlet manifold, is instead ducted around the 

engine to the base of the intercooler (see 

illustration). The intercooler is mounted at the 

front of the car, in the air flow. The heated air 

entering the base of the unit rises upwards, and 

is cooled by the air flow over the intercooler 

fins, much as with the radiator. When it reaches 

the top of the intercooler, the cooled air is then 

ducted into the throttle housing. 

7 Intercooler - 
general information, 
removal and refitting 

Removal 

4 The intercooler is located under the right- 

hand front wheel arch, at the front. 

5 To gain access to the intercooler, remove 

the bumper as described in Chapter 11, and 

the right-hand headlight as described in 

Chapter 12, Section 7. Although not essential, 
removing the wheel arch inner panel will 

further improve access (see illustrations). 

6 Working in the engine compartment, loosen 

the hose clips from the air hoses leading to 

and from the intercooler, and disconnect the 

hoses at the point where they disappear 

under the inner wing (see illustration). On 



7.7 Unclip the air duct from the front of 

the intercooler 

some models, large spring clips are used, 

which must be released by compressing the 

spring ends - slip-joint (‘water pump’) pliers 

are ideal for this. 

7 Working under the wheel arch, unclip the air 

duct from the two locating pegs at the front of 

the intercooler, and remove it from under the 

wheel arch (see illustration). 

8 Locate the intercooler mounting bolts on 

the inner wing. There are two at the top, anda 

further two at the side (see illustration). 

Loosen the top two bolts, and remove the two 

at the side. 

9 Release the hose clips, and disconnect the 

intercooler hoses under the wheel arch as 

necessary (see illustration). 

10 Unscrew the nut at the rear, and the 

washer-type fasteners further forward, and 

release the plastic air duct from under the 

wheel arch (see illustrations). 

11 Reach inside the wheel arch, and remove 
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7.5b Intercooler viewed under right-hand 

front wheel arch 

7.8 Intercooler upper retaining bolts 

(arrowed) 

the mounting bolt securing the intercooler to 

the lower bracket (see illustration). 

12 Support the intercooler from below, then 

remove the two top mounting bolts. 

Manoeuvre the intercooler out from under the 

Ed 

7.10a Unscrew the nut at the rear... 

7.6 Intercooler hose clip (arrowed) - 

viewed from above 

7.9 Using slip-joint pliers to release one of 

the intercooler hoses 

wheel arch, taking care not to damage the 

cooling fins. Recover the rubber grommets 

from the three mounting bolts. 

13 Examine the intercooler for any damage, 

and check the air hoses for splits. 

7.10b ...and the washer-type fasteners 

further forward... 

7.10c ...and manipulate the plastic air 

duct 4. 

7.10d ... out from under the car 7.11 Intercooler lower mounting bolt 

(arrowed) 
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a sy 

8.3 Pull off the warm-air hose from the 

manifold heat shield 

Refitting 

14 Refitting is a reversal of removal. Ensure 

that the air hose clips are securely tightened/ 
refitted, to prevent air leaks. 

8 Exhaust manifold - 
removal and refitting 

WHEL 

Removal 

1 Where applicable, remove the engine top 

cover(s). Removal details vary according to 

model, but the cover retaining nuts are 

concealed under circular covers, which are 

prised out of the main cover. Where plastic 

screws or turn-fasteners are used, these can 

be removed using a wide-bladed screwdriver. 

Remove the nuts or screws, and lift the cover 

from the engine, releasing any wiring or hoses 
attached. 

1.4 and 1.6 litre DOHC engines 

2 Apply the handbrake, then jack up the front 
of the car and support it on axle stands (see 

Jacking and vehicle support). 

3 Pull off the warm-air hose (for the air 

cleaner) from the heat shield over the 

manifold, and place the hose end to one side 

(see illustration). 

4 Unscrew the two top bolts securing the 
heat shield to the manifold (see illustration). 

Some models may have an additional pair of 

bolts securing the heat shield to the engine 
top cover — these should also be removed. 

5 Unscrew and remove the two bolts at the 

8.5 Unclip the oxygen sensor wiring from 

the tubular bracket 

ee 

Watoue 

8.4 Exhaust manifold and downpipe - 1.4 and 1.6 litre DOHC engines 

1 Heat shield 6 

2 Heat shield bolts 7 

3 Exhaust manifold 8 

4 Manifold gasket 9 
5 Manifold mounting nut 10 Front pipe 

front of the manifold heat shield which secure 

a small tubular wiring bracket. Access to these 

bolts may be easier from below. Take off the 

bracket, unclipping the oxygen sensor wiring 
from it (where applicable) (see illustration). 

6 Remove the heat shield from the manifold, 
and remove it from the engine compartment 
(see illustration). 

7 On models with an oxygen sensor screwed 

into the manifold, trace the wiring from the 

sensor around the front of the engine to the 

connector plug, which should be above the 

transmission. Disconnect the wiring plug, and 

free the wiring from any retaining clips or ties 

8.6 Removing the manifold heat shield 

Oxygen sensor 2 
To centre silencer 

Clamp position marking 

Catalytic converter 

171 Flexible section 
12 Manifold-to-downpipe nut 

13 Downpipe gasket 
14 Oxygen sensor 1 

15 Wiring harness guide tube 

(see illustration). It is preferable to remove 

the manifold with the sensor in place, but care 

must be taken not to damage the sensor if this 
is done. 

8 Unscrew the two bolts securing the EGR 

pipe and valve to the manifold, Separate the 

joint(s), and recover the gasket(s). Take care 

that the EGR pipe is not strained as the 

manifold is removed = it may be preferable to 
remove the pipe mounting bolt, and the two 

bolts securing the pipe flange to the throttle 
housing, 

9 Working from below, unscrew and remove 

the four nuts securing the manifold to the front 

Ni \ \ “ 4 A 

8.7 Disconnect the oxygen sensor wiring 

plug 
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section of the exhaust (see illustration). Use 

a wire brush and plenty of penetrating oil if the 

studs are rusty. If a nut appears to be sticking, 

do not try to force it; tighten the nut back half 

a turn, apply some more penetrating oil to the 

stud threads, wait several seconds for it to 

soak in, then gradually unscrew the nut by 
one turn. Repeat this process until the nut is 

free, 
10 Separate the front pipe from the manifold, 
and recover the gasket (a new gasket must be 
used on reassembly). Once this is done, it is 

advisable to support the front pipe on an axle 

stand, to avoid placing strain on the exhaust 
system or second oxygen sensor wiring (for 
preference, remove the exhaust front section 

entirely, as described in Section 9). 
11 Unscrew and remove the manifold 
retaining nuts, noting the advice given in 
paragraph 9. In some cases, the manifold 
studs will come out with the nuts — this poses 
no great problem, and the studs can be 
refitted if they are in good condition. For 
preference, however, a complete set of 

manifold studs and nuts (and manifold-to- 
front pipe nuts) should be obtained, as the old 

ones are likely to be in less-than-perfect 
condition. 
12 Remove the washers, then withdraw the 
manifold from the cylinder head, and recover 
the gasket fron the studs. 

1.8 litre turbocharged engines 

13 Loosen the clips and disconnect the air 

inlet hoses leading to and from the 
turbocharger. 
14 Unscrew the two bolts securing the heat 
shield above the turbocharger, and remove 
the shield (refer to illustration 6.6). 
15 Unscrew and remove the three bolts from 
above which secure the turbocharger to the 
exhaust manifold; recover the washers. Note 
that new bolts must be used when refitting. 
16 Where applicable, disconnect the second- 
ary air hose and vacuum hose from the valve 
mounted above the manifold heat shield. The 

larger hose fitting is released by squeezing the 
lugs together; recover the sealing O-ring, 
which must be renewed when refitting. 
Unscrew and remove the two bolts from 
below securing the secondary air valve to its 
mounting bracket on the exhaust manifold, 

and lift the valve clear. Recover the gasket - a 
new one must be used when refitting. 
17 Unscrew and remove the manifold 
retaining nuts. Use plenty of penetrating oil if 
the studs are rusty. If a nut appears to be 
sticking, do not try to force it; tighten the nut 
back half a turn, apply some more penetrating 
oil to the stud threads, wait several seconds 
for it to soak in, then gradually unscrew the 
nut by one turn, Repeat this process until the 
nut is free. 
18 In some cases, the manifold studs will 
come out with the nuts — this poses no great 
problem, and the studs can be refitted if they 

are in good condition. For preference, 
_ however, a complete set of manifold studs 

8.9 Two of the manifold-to-exhaust 

downpipe nuts 

and nuts should be obtained, as the old ones 
are likely to be in less-than-perfect condition. 
19 Remove the washers, then withdraw the 
manifold from the cylinder head, separating it 
from the turbocharger, and recover the gaskets 
from the studs and turbocharger mating face. 
20 If the proximity of the turbocharger 
prevents the manifold from being withdrawn, 

unscrew the nut and bolt securing the 
turbocharger to the cylinder block mounting 
bracket, and lower the turbocharger slightly. If 

this is done, note that the weight of the 
turbocharger will be taken by the exhaust 

front pipe — also note that no great strain 

should be placed on the turbocharger oil and 

coolant pipes. If absolutely necessary, refer to 
Section 6 and remove the turbocharger 
completely. 

1.6 litre SOHC codes AVU and BFQ 
and 2.0 litre 

21 To improve access to the exhaust 

manifold, remove the upper part of the inlet 

manifold as described in Chapter 4A. 

22 Apply the handbrake, then jack up the 

front of the car and support it on axle stands 

(see Jacking and vehicle support). 
23 Disconnect the secondary air hose and 

vacuum hose from the valve mounted above 

the manifold heat shield. The larger hose 

fitting is released by squeezing the lugs 

together; recover the sealing O-ring, which 
must be renewed when refitting. 

24 Unscrew and remove the two bolts 

securing the secondary air valve to the 

exhaust manifold flange, and lift the valve 
clear. Recover the gasket - a new one must 
be used when refitting. 

25 Unscrew the large union nuts from each 
end of the secondary air pipe at the top of the 

manifold, and separate the pipe from the 

joints (see illustration). 

8.25 Exhaust manifold and downpipe - 2.0 litre engines 

1 Heat shield bolt 7 Secondary air pipe union 13 Catalytic converter 
2 Mounting nut/bolt 8 Oxygen sensor wiring 14 Wiring guide tube 
3 Union nut plug 15 Manifold-to-downpipe 

4 Exhaust manifold 9 Oxygen sensor 1 nut 
mounting nut 10 Oxygen sensor wiring 16 Manifold support bracket 

5 Secondary air pipe plug 17 Gasket 
6 Wiring mounting bracket 11 Oxygen sensor 2 18 Exhaust manifold 

bolt 12 To centre silencer 19 Heat shield 
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26 Unscrew the bolts used to secure the heat 

shield over the exhaust manifold, and remove 

the shield from the manifold. 

27 Trace the wiring from the oxygen sensor 

around the front of the engine to the 

connector plug, which should be accessible 

from below on the right-hand side. 

28 As necessary, remove the cover for the 

right-hand driveshaft inner CV joint, then open 

the square access panel at the rear of the 

wheel arch (into which the wiring loom 

disappears) and disconnect the sensor wiring 

plug. On some models, note that it may be 

necessary to remove the right-hand driveshaft 

as described in Chapter 8. Free the sensor 

wiring from any retaining clips or ties. On 

models where the oxygen sensor is screwed 

into the manifold, care must be taken not to 

damage the sensor as the manifold is 
removed. 

29 On the 1.6 litre engine, unscrew the large 

union nut from the EGR pipe at the base of 

the manifold. It is preferable to unbolt the pipe 

mounting bolt and the two flange bolts at the 

throttle housing, and move the EGR pipe and 
valve to one side. To remove the assembly 

completely, also disconnect the wiring plug 

and vacuum hose from the EGR valve. 

30 Working from below, unscrew and remove 

the six nuts securing the exhaust downpipe to 

the manifold (note: the advice given in 
paragraphs 17 and 18). 

31 Lower the downpipe sufficiently to clear 

the manifold studs, and recover the gasket. 

Once this is done, it is advisable to support 

the front pipe on an axle stand, to avoid 

placing strain on the exhaust system or 

second oxygen sensor wiring (for preference, 

remove the exhaust front section entirely, as 
described in Section 9). 

32 To remove the manifold support bracket, 

either unscrew the nut above the manifold-to- 

downpipe flange, or (more easily) remove the 

bolt securing the bracket to the back of the 
engine. 

33 Progressively unscrew the manifold 

retaining nuts, again noting the advice in 

paragraphs 17 and 18. Note that two of the 

nuts also retain a wiring support bracket — 

remove the bracket from the cylinder head 
studs, noting how it is fitted. 

34 Recover the washers, then ease the 

manifold from the cylinder head studs, and 

remove it. Recover the manifold gasket, which 

must of course be renewed. 

1.6 litre SOHC codes AEH and AKL 

35 To improve access to the exhaust 

manifold, remove the upper part of the inlet 

manifold as described in Chapter 4A. 

36 Apply the handbrake, then jack up the 

front of the car and support it on axle stands 
(see Jacking and vehicle support). 

37 Unscrew the nuts used to secure the heat 

shield over the exhaust manifold, and remove 

the shield from the manifold. 

38 Working from below, unscrew and remove 

the six nuts securing the exhaust downpipe to 

the manifold (note the advice given in 

paragraphs 17 and 18). To improve access, 

remove the cover from the right-hand 

driveshaft inner CV joint. 

39 Lower the downpipe sufficiently to clear 

the manifold studs, and recover the gasket. 

Once this is done, it is advisable to support 

the front pipe on an axle stand, to avoid 

placing strain on the exhaust system or 

second oxygen sensor wiring (for preference, 

remove the exhaust front section entirely, as 
described in Section 9). 

40 Progressively unscrew the manifold 

retaining nuts, again noting the advice in 

paragraphs 17 and 18. Note that two of the 

nuts also retain a wiring support bracket — 

remove the bracket from the cylinder head 
studs, noting how it is fitted. 

41 Recover the washers, then ease the 

manifold from the cylinder head studs, and 

remove it. Recover the manifold gasket, which 

must of course be renewed. 

Refitting 

42 Refitting is a reversal of the removal 
procedure, noting the following points: 

a) Always fit new gaskets and seals, as 
applicable. 

b) If any studs were broken when removing, 

drill out the remains of the stud, and fit 
new studs and nuts. 

c) It is recommended that new studs and 

nuts are used as a matter of course — 

even if the old ones came off without 

difficulty, they may not stand being 

retightened. New components will be 

much easier to remove in future, should 

this be necessary. 

d) If the old studs are re-used, clean the 

threads thoroughly to remove all traces of 
rust. 

e) Tighten the manifold securing nuts to the 

specified torque. 

9 Exhaust system - 
component renewal 

AN 
WHY 

Warning: Allow ample time for the 

exhaust system to cool before 

starting work. In particular, note 

9.6 Exhaust front-to-rear section clamp 

that the catalytic converter runs at very 

high temperatures. If there is any chance 

that the system may still be hot, wear 

suitable gloves. When removing the 

exhaust front section, take care not to 

damage the oxygen sensor(s) if they are 

not removed from their locations. 

Removal 

1 The original VW system fitted in the factory 

is in two sections. The front section includes 

the catalytic converter (or ‘catalyst’), and can 

be removed complete. The original rear 
section cannot be removed in one piece, as it 

passes over the rear axle — the pipe must be 

cut through between the centre and rear 

silencers, at a point marked on the pipe. 

2 To remove part of the system, first jack up 

the front or rear of the car and support it on 

axle stands (See Jacking and vehicle support). 

Alternatively, position the car over an 
inspection pit or on car ramps. 

Front pipe and catalytic converter 

Note: Where applicable, handle the flexible, 

braided section of the front pipe carefully, and 

do not bend it excessively. 

3 Before removing the front section of the 

exhaust, establish how many oxygen sensors 

are fitted - most models have two. Trace the 

wiring back from each sensor, and disconnect 
the wiring connector. On some models, the 

sensor wiring disappears behind an access 

panel behind the right-hand driveshaft, and it 

will be necessary to remove the cover fitted 

over the right-hand inner CV joint (or even the 
complete driveshaft, as described in Chapter 8) 
for access. 

4 Unclip the oxygen sensor wiring from any 

clips or brackets, noting how it is routed for 
refitting. 

5 If anew front section and catalyst are being 

fitted, unscrew the oxygen sensor(s) from the 

pipe. If two sensors are fitted, note which fits 

where, as they should not be interchanged. 

6 Loosen the two nuts on the clamp behind 

the catalyst, and free the clamp so that it can 

be moved relative to the front and rear pipes 
(see illustration). 

7 Loosen and remove the nuts securing the 

front flange to the exhaust manifold or 

turbocharger. On some models, the shield 

over the right-hand driveshaft inner CV joint 

must be removed to improve access. 

Separate the front joint, and move it down 

sufficiently to clear the mounting studs. 

8 Support the front of the pipe, then slide the 

clamp behind the catalyst either forwards or 

backwards to separate the joint. Twist the 

front pipe slightly from side-to-side, while 

pulling towards the front to release it from the 

rear section. When the pipe is free, lower it to 

the ground and remove it from under the car. 

Rear pipe and silencers 

9 If the factory-fitted VW rear section is being 

worked on, examine the pipe between the two 

silencers for three pairs of punch marks, or 

three line markings. The centre marking 
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indicates the point at which to cut the pipe, 

while the outer marks indicate the position for 

the ends of the new clamp required when 

refitting. Cut through the pipe using the centre 

mark as a guide, making the cut as square to 

the pipe as possible if either resulting section 

is to be re-used (see illustration). 

10 If the factory-fitted rear section has 
already been renewed, loosen the nuts 

securing the clamp between the silencers so 

that the clamp can be moved. 

Centre silencer 

11 To remove the centre silencer, first loosen 

the nuts on the clamp behind the catalyst. 

Remove the four bolts securing the two 
mounting brackets to the centre cradle under 

the car (see illustration). To improve access, 

also remove the nuts securing the cradle to 
the underside of the car, and lower the cradle 

completely. 
12 Slide the clamps at either end of the 

silencer section to release the pipe ends, and 

lower the silencer out of position. 

Rear silencer 

13 Depending on model, the rear silencer is 

supported either just at the very back, or in 

front and behind, by a rubber mounting which 
is bolted to the underside of the car (see 

illustrations). The silencer is attached to 

these mountings by metal pegs which push 

into the rubber section of each mounting. 

14 Unscrew the bolts, and release the 

mounting(s) from the underside of the car. On 

models with two silencer mountings, it may 

prove sufficient to unbolt only one, and to 
prise the silencer from the remaining 

mounting, but for preference, both should be 

removed, where applicable. 

15 Where applicable, slide the clamp at the 

front end of the silencer section to release the 

pipe ends, and lower the silencer out of 

position. 

Refitting 

16 Each section is refitted by a reversal of the 

removal sequence, noting the following 

points: 
a) Ensure that all traces of corrosion have 

been removed from the flanges or pipe 

ends, and renew all necessary gaskets. 

b) The design of the clamps used between 

the exhaust sections means that they play 

a greater role in ensuring a gas-tight seal 

— fit new clamps if they are in less than 

perfect condition. 
c) When fitting the clamps, use the markings 

on the pipes as a guide to the clamp’s 

correct fitted position. 
d) Inspect the mountings for signs of damage 

or deterioration, and renew as necessary. 

e) If using exhaust assembly paste, make 
sure this is only applied to joints 

downstream of the catalyst. 

f) Prior to tightening the exhaust system 

mountings and clamps, ensure that all 

rubber mountings are correctly located 
and that there is adequate clearance 

KROhMm— 
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9.9 Exhaust rear section and mountings - 1.6 litre SOHC model 

From front section 5 Centre silencer 8 Rear silencer 

Exhaust clamp 6 Centre marking for 9 Cradle-to-floor nut 

Mounting bolts cutting point 10 Cradle 
Front mounting-to-cradle 7 Rear mounting 11 Clamp nut 

1 Exhaust centre cradle - four 

mounting bracket bolts arrowed 

ROMs 

9.13b Exhaust rear section and mountings - 2.0 litre model 

From front section 6 Centre marking for 10 Rear silencer front 

Exhaust clamp cutting point mounting 
Mounting bolts 7 Rear silencer rear 11 Cradle-to-floor nut 
Front mounting to mounting 12 Cradle 
cradle 8 Bracket 13 Clamp nut 

Centre silencer 9 Rear silencer 14 Washer 
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between the exhaust system and vehicle 

underboay. Try to ensure that no 

unnecessary twisting stresses are applied 

to the pipes — move the pipes relative to 

each other at the clamps to relieve this. 

10 Catalytic converter - 
general information 
and precautions 

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 properly for its full service life: 

a) DO NOT use leaded or lead-replacement 

petrol in a car equipped with a catalytic 

converter — the lead (or other additives) 

will coat the precious metals, 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 (see Chapter 1A). 

c) If the engine develops a misfire, do not 

drive the car at all (or at least as little 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 — jie do not ‘blip’ the 

throttle immediately before switching off 
the engine. 

DO NOT use fuel or engine oi! additives - 

these may contain substances harmful to 
the catalytic converter. 

g) DO NOT continue to use the car if the 

engine burns oil to the extent of leaving a 

visible trail of blue smoke. 
h) Remember that the catalytic converter 

operates at very high temperatures. DO 

k ~~ 

NOT, therefore, park the car in dry 
undergrowth, over long grass or piles of 

dead leaves after a long run. 

Remember that the catalytic converter is 

FRAGILE — do not strike it with tools 

during servicing work, and take care 

handling it when removing it from the car 
for any reason. 

In some cases, a sulphurous smell (like 

that of rotten eggs) may be noticed from 

the exhaust. This is common to many 
catalytic converter-equipped cars, and 
has more to do with the sulphur content 

of the brand of fuel being used than the 
converter itself. 

The catalytic converter, used on a well- 
maintained and well-driven car, should last 
for between 50 000 and 100 000 miles — if 
the converter is no longer effective, it must 
be renewed. 
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1 General information 

Emission control systems 

All diesel-engined models have a crankcase 

emission control system, and in addition, are 

fitted with a catalytic converter. All diesel 
engines are fitted with 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 inlet tract to be burned by 

the engine during normal combustion. 

Under conditions of high manifold 

depression, the gases will be sucked positively 

out of the crankcase. Under conditions of low 

manifold depression, the gases are forced out 

of the crankcase by the (relatively) higher 

crankcase pressure. If the engine is worn, the 

raised crankcase pressure (due to increased 

blow-by) will cause some of the flow to return 

under all manifold conditions. All diesel 

engines have a pressure-regulating valve on 

the camshaft cover, to control the flow of 

gases from the crankcase. 

Exhaust emission control 

An oxidation catalyst is fitted in 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 

inlet manifold, under certain engine operating 

conditions, via a plunger valve. The system is 

controlled electronically by the diesel engine 

management ECU. 
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2.1 Disconnecting the pressure-regulating 

valve breather hose 

Exhaust systems 

The exhaust system comprises the exhaust 

manifold, front pipe with catalytic converter, 

intermediate pipe and silencer (non-turbo 

models), and tailpipe and silencer. On turbo 

models, the turbocharger is mounted on the 

exhaust manifold, and is driven by the exhaust 

gases. 

The system is supported by various metal 

brackets screwed to the vehicle floor, with 

rubber vibration dampers fitted to suppress 
noise. 

2 Crankcase emission system 
— general information 

1 The crankcase emission control system 

consists of hoses connecting the crankcase 

to the air cleaner or inlet manifold. In addition, 

a pressure-regulating valve is fitted to the 
camshaft cover (see illustration). 

2 The system requires no attention other than 

to check at regular intervals that the hoses 

and pressure-regulating valve are free of 
blockages and in good condition. 

engine compartment bulkhead — engine 

codes AGP, AQM, AGR, ALH, AHF and ASV 

3 Exhaust Gas Recirculation SS 
(EGR) system - 
component removal EN 

1 The EGR system consists of the EGR 

(mechanical) valve, the modulator (solenoid) 

valve and a series of connecting vacuum hoses. 

2 On non-turbo models, the EGR valve is 

mounted on a flange joint at the inlet manifold 

and is connected to a second flange joint at 

the exhaust manifold by a short metal pipe. 

3 On turbo models, the EGR valve is part of 

the inlet'manifold flap housing, and is joined 

to the exhaust manifold by a flanged pipe. 

EGR solenoid 

4 The EGR solenoid valve/modulator valve is 

mounted on the bulkhead at the rear of the 

engine compartment (see illustrations). On 

some models, do not confuse the EGR 

solenoid with the turbo boost pressure 

solenoid, which is mounted further to the left 

(left as seen from the driver’s seat). 

5 Disconnect the wiring plug from the 
solenoid valve. 

H31986 

1 Inlet manifold lower 

section 

2 Gasket 

3 EGR valve 

4 EGR valve mounting 

bolts/nuts 

5 Clamp 

6 Clamp bolt 

7 Connecting pipe 

8 Exhaust manifold 

3.12 EGR valve details - non-turbo models 

3.4b EGR valve (1), changeover valve (2) 

and charge pressure solenoid valve (3) - 
engine codes AJM, ASZ, ARL, ATD, AUY 

and AXR 

6 Disconnect the vacuum hose which leads 

to the EGR valve, and the other vacuum hose 
on the base of the solenoid valve. 

7 Unscrew the solenoid valve mounting bolt, 
and remove the valve from the engine. 

8 Refitting is a reversal of removal. Ensure 

that the hoses and wiring plug are 

reconnected securely and correctly. 

EGR valve 

9 To improve access, remove the engine top 
cover(s). Removal details vary according to 

model, but the cover retaining nuts are 

concealed under circular covers, which are 

prised out of the main cover. Where plastic 
screws or turn-fasteners are used, these can 

be removed using a wide-bladed screwdriver. 

Remove the nuts or screws, and lift the cover 

from the engine, releasing any wiring or hoses 
attached. 

Non-turbo models 

10 Disconnect the vacuum hose from the 
port on the EGR valve. 

11 Loosen the clamp bolt which secures the 

valve to the short connecting pipe. 

12 Unscrew and remove the two EGR valve 
mounting bolts (see illustration). 

13 Separate the valve from the lower section 

of the inlet manifold, and recover the gasket. 

Ease the valve upwards out of the clamp and 
connecting pipe, and remove it. 

14 The connecting pipe can also be removed 

if required. Unscrew the pipe flange nuts, and 

separate the pipe from the exhaust manifold. 
Recover the gasket. 

15 Refitting is a reversal of removal. Use new 
gaskets as required, and tighten the nuts and 
bolts to the specified torques. 

Turbo models 

16 The EGR valve is part of the inlet manifold 

flap housing, and cannot be removed 
separately. 

17 If required, the pipe from the housing to 
the exhaust manifold can be removed, after 
unscrewing the flange nuts and bolts. 

Recover the gasket from each end of the pipe 
(see illustration). 
18 Refitting the pipe is a reversal of removal. 
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Use new gaskets, and tighten the flange nuts 

and bolts to the specified torque. 

EGR damper 

19 To improve access, remove the engine 

top cover(s). Removal details vary according 

to model, but the cover retaining nuts are 
concealed under circular covers, which are 

prised out of the main cover. Where plastic 
screws or turn-fasteners are used, these can 

be removed using a wide-bladed screwdriver. 

Remove the nuts or screws, and lift the cover 

from the engine, releasing any wiring or hoses 

attached. 

20 Disconnect the vacuum pipe from the 

damper reservoir at the front of the engine. 
21 Unbolt the damper from the mounting 

bracket, and remove it front he engine 

compartment. 

22 Refitting is a reversal of removal. 

4 Turbocharger - 
general information 
and precautions 

General information 

A turbocharger is fitted to all engines 

(except engine codes AQM and AGP), and is 

mounted directly on the exhaust manifold. 

The turbocharger increases engine 

efficiency by raising the pressure in the inlet 

manifold above atmospheric pressure. 

Instead of the air simply being sucked into the 

cylinders, it is forced in. Additional fuel is 

supplied by the injection pump, in proportion 

to the increased amount of air. 

Energy for the operation of the 

turbocharger comes from the exhaust gas. 

The gas flows through a specially-shaped 

housing (the turbine housing) and in so doing, 

spins the turbine wheel. The turbine wheel is 

attached to a shaft, at the end of which is 

another vaned wheel, known as_ the 

compressor wheel. The compressor wheel 

spins in its own housing, and compresses the 

inducted air on the way to the inlet manifold. 

Between the turbocharger and the inlet 

manifold, the compressed air passes through 

an intercooler (see Section 7 for details). The 

purpose of the intercooler is to remove from 

the inducted air some of the heat gained in 

being compressed. Because cooler air is 

denser, removal of this heat further increases 

engine efficiency. 
Boost pressure (the pressure in the inlet 

manifold) is limited by a wastegate, which 

diverts the exhaust gas away from the turbine 

wheel in response to a pressure-sensitive 

actuator. 

The turbo shaft is pressure-lubricated by an 

oil feed pipe from the engine oil filter 

mounting. The shaft ‘floats’ on a cushion of 

oil. Oil is returned to the sump via a return 

pipe that connects to the sump. 

Some engines have a so-called ‘adjustable’ 

turbocharger, which further boosts the 

engine’s power output compared with a 

normal turbo installation. At low engine 

speeds, vanes are used to restrict the exhaust 

gas supply passage before the gases hit the 

turbine wheel — this has the effect of 

increasing the gas flow through the restriction, 

and the wheel reaches optimum speed faster 

(reducing turbo ‘lag’). At higher engine 

speeds, the vanes open up the supply 

passage, which lowers the exhaust back- 

pressure and reduces fuel consumption. 

Precautions 

The turbocharger operates at extremely 

high speeds and temperatures. Certain 

precautions must be observed to avoid 

premature failure of the turbo, or injury to the 

operator. 

¢ Do not operate the turbo with any parts 

exposed. Foreign objects falling onto the 

rotating vanes could cause excessive 

damage and (if ejected) personal injury. 

¢ Cover the turbocharger air inlet ducts to 

prevent debris entering, and clean using 

lint-free cloths only. 

¢ Do not race the engine immediately after 

start-up, especially if it is cold. Give the oil 

a few seconds to circulate. 
e Always allow the engine to return to idle 

speed before switching it off - do not blip 

the throttle and switch off, as this will leave 
the turbo spinning without lubrication. 

¢ Allow the engine to idle for several 

minutes before switching off after a high- 

speed run. 

¢ Observe the recommended intervals for 

oil and filter changing, and use a reputable 

oil of the specified quality. Neglect of oil 

changing, or use of inferior oil, can cause 

carbon formation on the turbo shaft and 

subsequent failure. Thoroughly clean the 

area around all oil pipe unions before 

disconnecting them, to prevent the 

ingress of dirt. Store dismantled 

components in a sealed container to 

prevent contamination. 

5 Turbocharger - 
removal and refitting 

HH 
Note: On al/ engines except engine code 

AGR, the turbocharger is part of the exhaust 

manifold assembly. 

Removal 

1 Apply the handbrake, then jack up the front 

of the vehicle and support it on axle stands 

(see Jacking and vehicle support). Remove 

the engine compartment undershield. 

2 Remove the engine top cover(s). Removal 

details vary according to model, but the cover 

retaining nuts are concealed under circular 

covers, which are prised out of the main 

H32049 

3.17 EGR pipe mounting details — turbo models 

1 Inlet manifold 4 EGR valve 8 Flange nut/bolt 

2 O-ring 5 Mounting bolt 9 Exhaust 
3 Inlet manifold flap 6 From intercooler manifold 

housing 7 Gasket 10 EGR pipe 
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cover. Where plastic screws or turn-fasteners 

are used, these can be removed using a wide- 

bladed screwdriver. Remove the nuts or 

screws, and lift the cover from the engine, 
releasing any wiring or hoses attached. 

3 Access to the turbocharger may be 

improved by removing the inlet manifold as 

described in Part B of this Chapter, although 

this is not essential. 

4 Remove the EGR pipe from the exhaust 

manifold and inlet manifold flap housing, 

using the information in Section 3. 

5 Unscrew the two nuts and washers 

securing the heat shield above the 

turbocharger, and remove the shield. 

6 Unscrew the union bolt and disconnect the 

oil supply pipe from the top of the 

turbocharger; recover the sealing washers, 

noting their order of fitting. Anticipate some oil 

spillage as the pipe is removed. Plug or cover 

the pipe and aperture to prevent entry of dust 

and dirt. Remove the small bolt securing the 

pipe mounting bracket, and move the pipe to 
one side. 

5.11 

7 Loosen the clips and disconnect the air 

hoses leading to and from the turbocharger. 

8 Disconnect the vacuum hose(s) from the 

wastegate vacuum control unit. 

9 Unscrew and remove the nuts securing the 

exhaust downpipe to the side of the 

turbocharger. Separate the downpipe, and 

recover the gasket (a new one should be 

obtained for refitting). If the nuts are in poor 

condition, it is advisable to obtain new ones 

for refitting. On some models, the shield over 

the right-hand driveshaft inner CV joint must 

be removed to improve access. 

10 Unscrew the two bolts securing the oil 

return pipe to the base of the turbocharger. 

Anticipate some oil spillage as the pipe is 

disconnected, and recover the gasket (obtain 

a new one for refitting). 

Engine code AGR 

11 Unscrew the union bolt, recover the 

washers, and disconnect the turbo boost 

solenoid valve hose from the side of the 

turbocharger (see illustration). 

12 The turbocharger is secured to the 

exhaust manifold by three bolts, removed 

from above. Supporting the turbocharger 

(which is a heavy assembly), loosen and 

remove the three bolts (new bolts should be 

fitted on reassembly). Manoeuvre the 

turbocharger and wastegate assembly out 

from behind the engine, and remove it from 

the engine compartment. Recover the 

manifold-to-turbocharger gasket, and discard 

it — a new one must be used when refitting. 

13 It is not advisable to separate the 

wastegate assembly from the turbocharger 

without first consulting a VW dealer or 

turbocharger specialist, as the setting may be 

lost. Interfering with the wastegate setting 

may lead to a reduction in performance, or 

could result in engine damage. 

All other engine codes 

14 Unscrew the bolt securing the 

turbocharger to the cylinder block support 

bracket. Alternatively, unscrew the bolt 

securing the bracket to the cylinder block, and 

H31987 

Turbocharger and associated components - engine code AGR 

ANAAAWNH=s 

Exhaust manifold 

Turbocharger mounting bolt 
Inlet manifold 

From intercooler 

Inlet manifold gasket 

Inlet manifold mounting bolt 

Exhaust manifold gasket 

Heat shield mounting bracket 

9 Washer 

10 Nut 
11 Heat shield 

12 Turbocharger mounting nut 
13 Mounting nut/bolt 
14 Circlip 

15 Wastegate 

16 Operating rod 

17 Mounting bracket bolt 
18 Mounting bracket 

19 Banjo bolt 

20 Seal 

21 Boost solenoid valve 
hose 

22 Oil return pipe 
23 From air cleaner 

24 Banjo bolt 
25 Flange bolt 
26 Gasket 

27 Exhaust gasket 

28 Exhaust front pipe 

29 Turbocharger 

30 Connection 
31 Oil supply pipe 
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5.14 Turbocharger and associated components - except engine code AGR 

1 Exhaust manifold 

2 Inlet manifold 

3 From intercooler 

4 Inlet manifold gasket 

‘5 

6 

7 

10 Turbocharger 

11 Wastegate 

12 From air cleaner 

19 Turbo support bracket 

20 Turbo support bracket 

bolt 

13 Gasket 21 Exhaust pipe gasket 

Mounting nut/bolt 14 Seal 22 Exhaust front pipe 

Exhaust manifold gasket —_15 Oil return pipe 23 Connection 

Heat shield mounting 16 Banjo bolt 24 Oil supply pipe mounting 

bracket 17 Flange bolt bolt 

8 Washer 18 Turbo support bracket 25 Oil supply pipe 

9 Heat shield 

remove the turbocharger with its support 

bracket (see illustration). 
15 The turbocharger cannot be separated 
from the exhaust manifold, and so the two 
must be removed together. This makes a 

bulky assembly - in order to gain the 
necessary clearance to remove it, the right- 

hand driveshaft must first be removed as 

described in Chapter 8. 
16 Support the manifold and turbocharger — 

it is a heavy assembly. Unscrew and remove 
the eight exhaust manifold retaining nuts, 
noting that the heat shield mounting bracket is 

secured by one of the nuts. Use plenty of 

penetrating oil if the studs are rusty. If a nut 

appears to be sticking, do not try to force it; 

tighten the nut back half a turn, apply some 
more penetrating oil to the stud threads, wait 

several seconds for it to soak in, then 
gradually unscrew the nut by one turn. Repeat 

this process until the nut is free. 
17 In some cases, the manifold studs will 

come out with the nuts — this poses no great 

problem, and the studs can be refitted if they 
are in good condition. For preference, 
however, a complete set of manifold studs 

bolt to engine 

and nuts should be obtained, as the old ones 
are likely to be in less-than-perfect condition. 
18 Carefully separate the manifold from the 
cylinder head, and slide the manifold off the 

mounting studs. Manoeuvre the manifold and 

turbocharger out from below. Recover the 

manifold gaskets from the cylinder head 

studs, and discard them. 

Refitting 

19 Refit the turbocharger by following the 

removal procedure in reverse, noting the 

following points: 
a) Renew all gaskets, sealing washers and 

O-rings. 
b) On engine code AGR, renew the three 

turbocharger mounting bolts. 
c) Before reconnecting the oil supply pipe, 

fill the turbocharger with fresh oil using an 

oil can. 
d) Tighten all nuts and bolts to the specified 

torque, where given. 
e) Ensure that the air hose clips are securely 

tightened, to prevent air leaks. 
f) When the engine is started after refitting, 

allow it to idle for approximately one 

i os . ¢ 4 

6.1 Boost pressure solenoid valve - engine 

codes AGR, ALH, AHF and ASV 

minute to give the oil time to circulate 

around the turbine shaft bearings. Check 

for signs of oil or coolant leakage from the 

relevant unions. 

6 Turbocharger boost control 
system components - 
removal and refitting 

* xs ~ 

Boost pressure solenoid valve 

1 The boost pressure solenoid valve is 

mounted on the left-hand side of the bulkhead 

(see illustration). 

2 Disconnect the wiring from the boost 

pressure valve. 
3 Remove the vacuum hoses from the ports 

on the boost control valve, noting their order 

of connection carefully to aid correct refitting 

(see illustrations). 
4 Remove the retaining screw and withdraw 

the valve. 
5 Refitting is a reversal of removal. 

H31989 

6.3a Hose connections to boost pressure 

solenoid valve - engine code AGR 

Boost pressure solenoid valve 

Air hose from air cleaner 

Turbocharger hose connection 

Wastegate A OM 
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H31990 

6.3b Hose connections to boost pressure solenoid valve — other turbo engines 

1 Boost pressure solenoid 
valve 

2 ToEGR valve 

Boost pressure valve 
(wastegate) 

Engine code AGR 

6 Remove the turbocharger (see Section 5). 
7 Remove the circlip securing the wastegate 
operating rod to the valve lever on the turbo 
(see illustration). 
8 Unscrew and remove the three small bolts 
securing the wastegate flange to the turbo, 
and remove the wastegate. 
9 Clean the threads of the wastegate flange 

3 To air cleaner 

4 Vacuum reservoir 

5 Wastegate 

6 Turbocharger 

7 To inlet manifold flap valve 
8 Non-return valve 

bolts, coat them with a suitable thread-locking 
compound, then fit and tighten them to the 
specified torque. 
10 If the original wastegate is being refitted, 
proceed to paragraph 15. 

11 Loosen the operating rod locknut. 
12 Turn the valve lever on the turbo towards 
the wastegate, and hold it on its stop. 
13 Adjust the length of the operating rod 
along its threaded section, so that the rod eye 
fits easily over the valve lever, when the valve 
lever is held on its stop. 

6.7 Wastegate mounting details - engine code AGR 

1 Locknut 

2 Flange bolt 
3 Operating rod 
4 Circlip 

5 Valve lever 

6 Wastegate 

14 Separate the rod from the valve lever, and 

turn the rod inwards by eight full turns, so that 

the rod length effectively shortens, and 
tighten the rod locknut. 

15 Refit the operating rod to the valve lever, 
and secure with the circlip. 

16 Refit the turbocharger as described in 

Section 5. | 

All other engine codes 

17 The boost pressure valve is an integral 
part of the turbocharger, and cannot be 
renewed separately. 

7 Intercooler - 
general information, 
removal and refitting 

Refer to Chapter 4C, Section 7 - the 
intercooler installation for petrol and diesel | 
models is all but identical. The only difference 
of note is the air temperature sensor, fitted | 
either on top of the intercooler, or on the air 
hose from the intercooler to the inlet manifold. 
In either case, disconnect the wiring plug from 
the sensor as required. Note: On engine 
codes AJM, ASZ, ARL, ATD, AUY and AXR, 
the intercooler is attached to the cooling 
system radiator, see Chapter 3 for the removal 
and refitting procedure of the radiator, then 
unbolt intercooler. 

8 Exhaust manifold - 
removal and refitting 

WHEY 
Note: On all engine codes, except AGR, the 
turbocharger cannot be separated from the 
exhaust manifold. Therefore, manifold removal 
is covered as part of the turbocharger removal 
procedure in Section 5. 

Removal 

1 Remove the engine top cover(s). Removal 
details vary according to model, but the cover 
retaining nuts are concealed under circular 
covers, which are prised out of the main | 
cover. Where plastic screws or turn-fasteners | 
are used, these can be removed using a wide- 
bladed screwdriver. 
screws, and lift the cover from the engine, 
releasing any wiring or hoses attached. 
2 Access to the exhaust manifold (at least from 
above) is greatly improved if the inlet manifold 
is removed first, as described in Part B of this 
Chapter. 

3 On engine code AGR, if not already done, 
release the clips and remove the hose 
between the air mass meter and the 
turbocharger. Similarly, disconnect and 
remove the intercooler air hose from the inlet 
manifold. 
4 Referring to Section 3, remove the EGR 
connecting pipe from the exhaust manifold. 
On non-turbo models, if the inlet manifold has 
not been removed, unbolt the EGR valve from 

HUG. 

Remove the nuts or | 
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Manifold gasket 

Washer 

Mounting nut 
Exhaust manifold 

Catalytic converter 
To exhaust rear section 

Front mounting 
Downpipe gasket ANAAAWNH= 

8.5 Exhaust manifold and front pipe - non-turbo models 

the inlet manifold, so that the connecting pipe 

can be removed. 
5 Unscrew the retaining nuts, and separate 

the exhaust downpipe from the manifold or 

turbocharger (see illustration). There should 

be sufficient movement in the pipe to free it 
from the studs — if not, loosen the bolts 

securing the exhaust front mounting. On 

some models, the shield over the right-hand 

driveshaft inner CV joint must be removed to 

improve access. 
6 On engine code AGR, it is advisable to 
remove the turbocharger from the exhaust 

manifold, as described in Section 5. If left in 

place, the turbocharger limits access to the 

manifold nuts, and the assembly may be too 

bulky to remove without further dismantling. 
7 Support the manifold, then unscrew and 

remove the manifold retaining nuts and 

recover the washers. Use plenty of 

penetrating oil if the studs are rusty. If a nut 
appears to be sticking, do not try to force it; 
tighten the nut back half a turn, apply some 

more penetrating oil to the stud threads, wait 
several seconds for it to soak in, then 

gradually unscrew the nut by one turn. Repeat 

this process until the nut is free. 
8 In some cases, the manifold studs will 
come out with the nuts — this poses no great 

problem, and the studs can be refitted if they 
are in good condition. For preference, 

however, a complete set of manifold studs 

and nuts should be obtained, as the old ones 

are likely to be in less-than-perfect condition. 
9 Carefully separate the manifold from the 

cylinder head, and slide the manifold off the 

mounting studs. Manoeuvre the manifold out 

from below. Recover the manifold gaskets 
from the cylinder head studs, and discard 

them. 

Refitting 

10 Refitting is a reversal of the removal 
procedure, noting the following points: 

a) Always fit new gaskets and seals, as 

applicable. 
b) If any studs were broken when removing, 

drill out the remains of the stud, and fit 

new studs and nuts. 

c) It is recommended that new studs and 

nuts are used as a matter of course — 

even if the old ones came off without 

difficulty, they may not stand being 

retightened. New components will be 

much easier to remove in future, should 

this be necessary. 

d) If the old studs are re-used, clean the 

threads thoroughly to remove all traces of 

rust. 

e) Tighten the manifold securing nuts to the 

specified torque. 

9 Exhaust system - 
component renewal 

AN 
WHY 

Warning: Allow ample time for the 

exhaust system to cool before 

starting work. In particular, note 

that the catalytic converter runs at very 

high temperatures. If there is any chance 

that the system may still be hot, wear 

suitable gloves. 

Removal 

1 The original VW system fitted in the factory 

is in two sections. The front section includes 

the catalytic converter (or ‘catalyst’), and can 

be removed complete. The original rear 

section cannot be removed in one piece, as it 

passes over the rear axle — the pipe must be 

cut through between the centre pipe (or 

centre silencer) and rear silencers, at a point 

marked on the pipe. 

2 Only non-turbo models have a centre 

silencer; turbo models have a centre pipe 

between the catalyst and rear silencer. 

3 To remove part of the system, first jack up 

the front or rear of the car and support it on 

axle stands (see Jacking and vehicle support). 

Alternatively, position the car over an 

inspection pit or on car ramps. 

Front pipe and catalytic converter 

Note: Where applicable, handle the flexible, 

braided section of the front pipe carefully, and 

do not bend it excessively. 

4 Loosen the two nuts on the clamp behind 

the catalyst, and free the clamp so that it can 

be moved relative to the front and rear pipes. 

5 Remove the bolts securing the exhaust 

front mounting (below the pipe) to the 

crossmember 

6 Loosen and remove the nuts securing the 
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9.6 Exhaust front pipe - turbo models 

From turbocharger 
Front pipe gasket 

Mounting nut/bolt 

Catalytic converter 

To exhaust rear section 
Front mounting AAR WMH 

front flange to the exhaust manifold or 
turbocharger (see illustration). On some 

models, the shield over the right-hand 
driveshaft inner CV joint must be removed to 

improve access. Separate the front joint, and 

move it down (or to the side) sufficiently to 
clear the mounting studs. 

7 Support the front of the pipe, then slide the 

clamp behind the catalyst either forwards or 

backwards to separate the joint. Twist the 

front pipe slightly from side-to-side, while 

pulling towards the front to release it from the 

rear section. When the pipe is free, lower it to 
the ground and remove it from under the car. 

Rear pipe and silencers 

Note: Refer to the illustrations in Chapter 4C, 
Section 9. 
8 If the factory-fitted VW rear section is being 

worked on, examine the pipe between the two 

silencers for three pairs of punch marks, or 

three line markings. The centre marking 

indicates the point at which to cut the pipe, 

while the outer marks indicate the position for 

the ends of the new clamp required when 

refitting. Cut through the pipe using the centre 

mark as a guide, making the cut as square to 

the pipe as possible if either resulting section 

is to be re-used. 

9 If the factory-fitted rear section has already 

been renewed, loosen the nuts securing the 

clamp between the silencers so that the 

clamp can be moved. 

Centre silencer 

10 To remove the centre silencer, first loosen 

the nuts on the clamp behind the catalyst. 

Remove the four bolts securing the two 

mounting brackets to the centre cradle under 

the car. To improve access, also remove the 

nuts securing the cradle to the underside of 

the car, and lower the cradle completely. 

11 Slide the clamps at either end of the 
silencer section to release the pipe ends, and 

lower the silencer out of position. 

Rear silencer 

12 Depending on model, the rear silencer is 

supported either just at the very back, or in 

front and behind, by a rubber mounting which 

is bolted to the underside of the car. The 

silencer is attached to these mountings by 

metal pegs which push into the rubber section 

of each mounting. 

13 Unscrew the bolts, and release the 

mounting(s) from the underside of the car. On 

models with two silencer mountings, it may 

prove sufficient to unbolt only one, and to 

prise the silencer from the remaining 

mounting, but for preference, both should be 

removed, where applicable. 

14 Where applicable, slide the clamp at the 

front end of the silencer section to release the 

pipe ends, and lower the silencer out of 

position. 

Refitting 

15 Each section is refitted by a reversal of the 
removal sequence, noting the following 

points: 

a) Ensure that all traces of corrosion have 

been removed from the flanges or pipe 

ends, and renew all necessary gaskets. 

b) The design of the clamps used between 

the exhaust sections means that they play 

a greater role in ensuring a gas-tight seal 

— fit new clamps if they are in less than 

perfect condition. 

c) When fitting the clamps, use the markings 

on the pipes as a guide to the clamp’s 

correct fitted position. 

d) Inspect the mountings for signs of 

damage or deterioration, and renew as 

necessary. 
e) If using exhaust assembly paste, make 

sure this is only applied to joints 

downstream of the catalyst. 

f) Prior to tightening the exhaust system 

mountings and clamps, ensure that all 

rubber mountings are correctly located 

and that there is adequate clearance 

between the exhaust system and vehicle 

underbody. Try to ensure that no 

unnecessary twisting stresses are applied 

to the pipes — move the pipes relative to 

each other at the clamps to relieve this. 

10 Catalytic converter - 
general information 
and precautions 

1 The catalytic converter fitted to diesel 

models is simpler than that fitted to petrol 

models, but it still needs to be treated with 

respect to avoid problems. The 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 properly for its full 

service life: 

a) DO NOT use fuel or engine oil additives - 

these may contain substances harmful to 

the catalytic converter. 

b) DO NOT continue to use the car if the 

engine burns (engine) oil to the extent of 

leaving a visible trail of blue smoke. 
c) 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. 

d) Remember that the catalytic converter is 

FRAGILE —- do not strike it with tools 

during servicing work, and take care 

handling it when removing it from the car 
for any reason. 

e) The catalytic converter, used on a well- 

maintained and well-driven car, should last 

for between 50 000 and 100 000 miles - if 

the converter is no longer effective, it must 
be renewed. 
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Chapter 5 Part A: 
Starting and charging systems 
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Alternator — removal and refitting 
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Starter motor 
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Alternator mounting bracket: 
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1.6, 1.8 and 2.0 litre engines............. 
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Battery clamping plate bolt 

Starter mounting bolts 

12V, 1.1 kW 
12V, 2.0 kW 

5.0 mm 

12 volt, negative earth 

36 to 72 Ah (depending on model and market) 

1 General information 
and precautions 

General information 

The engine electrical system consists 

mainly of the charging and starting systems. 

Because of their engine-related functions, 

these are covered separately from the body 

electrical devices such as the lights, instru- 
ments, 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. 

The electrical system is of the 12 volt 

negative earth type. 

The battery may of the low maintenance or 

maintenance-free (sealed for life) type and is 

charged by the alternator, which is belt-driven 

from the crankshaft pulley. 

The starter motor is of the pre-engaged 

type, with an integral solenoid. On starting, 

the solenoid 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 compo- 

nent concerned. The owner whose interest 

extends beyond mere component renewal 

should obtain a copy of the Automotive 

Electrical & Electronic Systems Manual, 

available from the publishers of this manual. 

Precautions 

Warning: It is necessary to take 

VIN 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 
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precautions given in ‘Safety first!’, observe 

the following 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 bum. 

* 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 at the 

beginning of the manual). This also applies 

when connecting a battery charger. 

¢ 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 immediately reconnected, the 

radio/cassette unit will not function until 
the correct security code has been 

entered. Therefore, if you do not know the 

correct security code for the 

radio/cassette unit do not disconnect the 

battery negative terminal 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. Refer to ‘Disconnecting the 

battery’ in the Reference section at the 

rear of this manual. 

2 Battery- ES 
testing and charging » 

iy 

Testing 

Standard and 
low-maintenance battery 

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. Remove the battery (see Section 3) 

then remove the cell caps/cover (as 

applicable) and use a hydrometer to make the 

check, comparing 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. If the 

electrolyte level of any cell is low, top it up to 

the MAX level mark with distilled water. 

Above 25°C Below 25°C 
Fully-charged 1.210 to 1.230 1.270 to 1.290 
70% charged 1.170 to 1.190 1.230 to 1.250 

Discharged 1.050to 1.070 1.110 to 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 

4 1n cases where a sealed for life 

maintenance-free battery is fitted, topping-up 

and testing of the electrolyte in each cell is not 
possible. The condition of the battery can 

therefore only be tested using a battery 

condition indicator or a voltmeter. 

5 Certain models may be fitted with a 

maintenance-free battery with a built-in 

charge condition indicator. The indicator is 

located in the top of the battery casing, and 

indicates the condition of the battery from its 

colour. If the indicator shows green, then the 

battery is in a good state of charge. If the 
indicator turns darker, eventually to black, 
then the battery requires charging, as 
described later in this Section. If the indicator 
shows clear/yellow, then the electrolyte level 
in the battery is too low to allow further use, 
and the battery should be renewed. Do not 
attempt to charge, load or jump start a battery 
when the indicator shows clear/yellow. 
6 If testing the battery using a voltmeter, 
connect the voltmeter across the battery and 
note the voltage. The test is only accurate if 
the battery has not been subjected to any 
kind of charge for the previous six hours. If 
this is not the case, switch on the headlights 
for 30 seconds, then wait four to five minutes 
before testing the battery after switching off 
the headlights. All other electrical circuits 
must be switched off, so check that the doors 
and tailgate are fully shut when making the 
test. 
7 If the voltage reading is less than 12.2 volts, 
then the battery is discharged, whilst a 
reading of 12.2 to 12.4 volts indicates a 
partially-discharged condition. 
8 If the battery is to be charged, remove it 

from the velvle and charge it as described 
later in this $ction. 

Charging 

Note: The slowing is intended as a guide 
only. Alwas refer to the manufacturer's 
recommendations (often printed on a label 
attached tothe battery) before charging a 
battery. 

Standarcind 
low mainenance battery 

9 Charge te battery at a rate equivalent to 

10% of th battery capacity (eg, for a 45 Ah 

battery carge at 4.5 A) and continue to 
charge th battery at this rate until no further 
rise in spcific gravity is noted over a four- 
hour 5 :d. 

10 / 2n‘vely, a trickle Charger charging at 
the rateof 1.5 amps can safely be used 
overnig! 

11 Speally rapid st charge’ hich are 
claimed® restore t: power of t attery in 
1 to 2 hurs are not recommenacg, as they 
can case serious mage to *"> battery 
plates trough ove ting. 

12 Whe charging the battery, 2 that the 
tempezriure of the electrolyte should never 
excee(37.8°C (100°F). 

Maintnance-free battery 

13 Tis battery type takes considerably 
longeto fully recharge than the standard 

type, 1¢ time taken being dependent on the 
exten of discharge, but it can take anything 
up tahree days. 

14 Aconstant voltage type charger is 
requed, to be set, when connected, to — 
13.9t0 14.9 volts with a charger current — 
belw 25 amps. Using this method, the 

battry should be useable within three 

hous, giving a voltage reading of 12.5 volts, 
buthis is for a partially-discharged battery 
an¢ as mentioned, full charging can take 
faronger. 

15 |f the battery is to be charged from a fully- 
disharged state (condition reading less than 
12: volts), have it recharged by your local 
alomotive electrician, as the charge rate is 
ner and constant supervision during 

charging is necessary. 

3 Battery ne 

removal and refitting 

lote: /f the vehicle has a secu fe 
2dio, make sure that you have the ¢ 
umber before disconnecting the be 
ecessary, a ‘code-saver’ or ‘me: 
2an be used to preserve the radio 
any other relevant memory values wh 
battery is disconnected (see ‘Discon 
the battery’ in the Reference Section). 

Removal 

1 The battery is located in the front, left-t 
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insulator cover is fittec »pen the cover to gain 

access to the battery 

2 Loosen the clamp nt and disconnect the 

battery negative (—) leatrom the terminal. 
3 Lift the plastic coverrom the fuse holder 

on top of the battery, » squeezing together 
the locking lugs. 

4 To remove the fus holder, undo the 

retaining nut, push the raining bracket down 

onto the battery, anc ie bracket should 

unclip from the bttery case (see 
illustrations). 

5 Slacken the clamp nusnd disconnect the 
positive (+) lead from the attery terminal (see 

illustration’ 

6 Remove 2 insulator *ver (where fitted) 

hen unscre the bolt « move the battery 

lamp (see _ stration battery can then 
3 lifted ou rosItion. 

tefitting 

Refit the | tery by fol. ng the removal 

ocedure in ;everse. Tighin the clamp bolt 

to the correct torque. 

eet 8 

“4 Alternator/charsin system - 

"testing in vehicle 

Mill dye 
Ps vee 

Note: Refer to Section 7 f this Chapter 
before starting work. 
1 If the charge warning light ‘ils to illuminate 
when the ignition is switche:on, first check 

the alternator wiring connectins for security. 
If the light still fails to illumiate, check the 
continuity of the warning lightsed wire from 
the alternator to the bulbhicler. If all is 
satisfactory, the alternator at fault and 
should be renewed or take’ to an auto- 
electrician for testing and repai 

2 Similarly, if the charge warnig light comes 
on with the ignition, but is then ow to go out 
when the engine is started, thisnay indicate 
an impending alternator probim. Check all 

the items listed in the precedin paragraph, 
and refer to an auto-electrical secialist if no 
obvious faults are found. 
3 If the charge warning light illunmates when 

the engine is running, stop theangine and 
check that the drivebelt is correcy tensioned 
(see Chapter 1A or 1B) and that t6 alternator 

5.3 Unplug the 2-pin conneair 

: ny a 218 } 

3.4a Undo the retaining nuts 

connections are secure. If all is so far 

satisfactory, check the alternator brushes and 

slip-rings as described in Section 6. If the fault 
persists, the alternator should be renewed, or 

taken to an auto-electrician for testing and 

repair. 
4 lf the alternator output is suspect even 
though the warning light functions correctly, 

the regulated voltage may be checked as 

follows. 
5 Connect a voltmeter across the battery 

terminals, and start the engine. 
6 Increase the engine speed until the 

voltmeter reading remains steady; the reading 

should be approximately 12 to 13 volts, and 

no more than 14 volts. 
7 Switch on as many electrical accessories 
(eg, the headlights, heated rear window and 
heater blower) as possible, and check that the 

alternator maintains the regulated voltage at 

around 13 to 14 volts. 

5.5 Disconnect the positive lead 

4 

3.6 Unscrew the clamp bolt 

8 If the regulated voltage is not as stated, this 

may be due to worn brushes, weak brush 

springs, a faulty voltage regulator, a faulty 

diode, a severed phase winding or worn or 

damaged slip-rings. The brushes and slip- 

rings may be checked (see Section 6), but if 
the fault persists, the alternator should be 

renewed or taken to an auto-electrician. 

5 Alternator - 
removal and refitting 

Wy 

Removal 

1 Disconnect the battery negative lead and 

position it away from the terminal. Note: 

Before disconnecting the battery, refer to 

‘Disconnecting the battery’ in the reference 

section at the rear of this manual. 
2 Remove the auxiliary drivebelt from the 

alternator pulley (see Chapter 1A or 1B). Mark 

the drivebelt for direction to ensure it is 

refitted in the same position. 

3 Pull the 2-pin push-in connector from the 

alternator (see illustration). 

4 Unscrew the nut and disconnect earth 

wiring from the alternator. 

5 Remove the protective cap (where fitted), 
unscrew and remove the nut and washers, 

then disconnect the battery positive cable 

from the alternator terminal. Where 

applicable, unscrew the nut and remove the 

cable guide (see illustration). 

6 Unscrew and remove the lower, then upper 
bolts, then lift the alternator away from its 
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bracket (see illustration). If necessary, 
remove the power steering pump to improve 
access, as described in Chapter 10. 

Refitting 

7 Refitting is a reversal of removal. Refer to 
Chapter 1A or 1B as applicable for details of 
refitting and tensioning the auxiliary drivebelt. 
Tighten the alternator mounting bolts to the 
specified torque. 

6 Alternator - SS 
brush holder/regulator module 
renewal EN 

1 Remove the alternator, as described in 
Section 5. 
2 Place the alternator on a clean work 
surface, with the pulley facing down. 
3 Where fitted, undo the screw and the two 
retaining nuts, and lift away the outer plastic 
cover (see illustration). 
4 Unscrew the three securing screws, and 
remove the voltage regulator (see illustrations). 
5 Measure the free length of the brush 
contacts (see illustration). Check the 
measurement with the Specifications; renew 
the module if the brushes are worn below the 
minimum limit. 

6.4a Undo the screws (arrowed) ... 

5.6 Undo the mounting bolts (arrowed) 

6 Clean and inspect the surfaces of the slip- 
rings, at the end of the alternator shaft. If they 
are excessively worn, or damaged, the 
alternator must be renewed. 
7 Reassemble the alternator by following the 
dismantling procedure in reverse. On 
completion, refer to Section 5 and refit the 
alternator. 

7 Starting system - 
testing 

Hil 
Note: Refer to Section 1 of this Chapter 
before starting work. 
1 If the starter motor fails to operate when the 
ignition key is turned to the appropriate 
position, the following possible causes may 
be to blame: 

a) The battery is faulty. 
b) The electrical connections between the 

switch, solenoid, battery and starter 
motor are somewhere failing to pass the 
necessary current from the battery 
through the starter to earth. 

c) The solenoid is faulty. 
d) The starter motor is mechanically or 

electrically defective. 

6.4b ... and remove the brush 

holder/regulator 

6.3 Remove the outer cover 

2 To check the battery, switch on the 
headlights. If they dim after a few seconds, 
this indicates that the battery is discharged — 
recharge (see Section 2) or renew the battery. 
If the headlights glow brightly, operate the 
ignition switch and observe the lights. If they 
dim, then this indicates that current is 
reaching the starter motor, therefore the fault 
must lie in the starter motor. If the lights 
continue to glow brightly (and no clicking 
sound can be heard from the starter motor 
solenoid), this indicates that there is a fault in 
the circuit or solenoid — see following 
Paragraphs. If the starter motor turns slowly 
when operated, but the battery is in good 
condition, then this indicates that either the 
starter motor is faulty, or there is considerable 
resistance somewhere in the circuit. 
3 If a fault in the circuit is suspected, 
disconnect the battery leads (including the 
earth connection to the body), the 
starter/solenoid wiring and the 
engine/transmission earth strap. Note: Before 
disconnecting the battery, refer to 
‘Disconnecting the battery’ in the Reference 
section at the rear of this manual. Thoroughly 
clean the connections, and reconnect the 
leads and wiring, then use a voltmeter or test 
light to check that full battery voltage is 

6.5 Measure the brush length 
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8.2 Undo the four bolts 

8.4b Release the cables 

lead 

connection to the solenoid, and that the earth 

is sound. 

4 lf the battery and all connections are in 

available at the battery positive 

good condition, check the circuit by 

disconnecting the wire from the solenoid 

blade terminal. Connect a voltmeter or test 

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 solenoid is faulty and should 

be renewed. 

6 If the circuit and solenoid are proved 

sound, the fault must lie in the starter motor. It 

may be possible to have the starter motor 

overhauled by a specialist, but check on the 

availability and cost of spares before 

last — 

8.3 Disconnect the wiring plug 

8.5 Remove the starter top bolt 

proceeding, as it may prove more economical 

to obtain a new or exchange motor. 

8 Starter motor - 
removal and refitting 

Why 

Removal 

1 Remove the battery with reference to 

Section 3. 
2 Unscrew the four retaining bolts, and 

remove the battery tray (see illustration). 

3 Unplug the connector above the solenoid, 

and pull it out from the retainer (see 

illustration). 

4 Note their locations, and disconnect the 

wiring from the rear of the solenoid. Remove 

the cables from the guides, then remove the 

cable guides (see illustrations). 

5 Remove the upper starter motor-to- 

bellhousing bolt and earth connection (see 

illustration). 

6 In order to gain access to the underside of 

the vehicle, apply the handbrake, then jack up 

the front of the vehicle and support it on axle 

stands. 

7 Unscrew the retaining bolts, and remove 

3 ~ 3 

€ ~~ “Eee. 

8.4a Solenoid connections (arrowed) 

8.9 Remove the starter lower bolt 

the engine undertray centre and left-hand 

sections. 

8 Remove the power steering pipe 

brackets/retainers, and move them to one 

side. 
9 Unscrew and remove the lower starter 

motor-to-bellhousing bolt, and guide the 
starter and solenoid assembly out of the 

bellhousing aperture and downwards out of 

the engine compartment (see illustration). 

Refitting 

10 Refit the starter motor by following the 

removal procedure in reverse. Tighten the 

mounting bolts to the specified torque. 

9 Starter motor - 
testing and overhaul 

Aw 

S 
x 

If the starter motor is thought to be 

defective, it should be removed from the 

vehicle and taken to an auto-electrician for 

assessment. In the majority of cases, new 

starter motor brushes can be fitted at a 

reasonable cost. However, check the cost of 

repairs first as it may prove more economical 

to purchase a new or exchange motor. 
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Chapter 5 Part B: 
Ignition system — petrol engines 

Contents 
PASTEL IMfONIMIAtION este eos ge eie.e 6s Wtdts el Seve Wainy om vistewale een 1 Ignition timing — checking and adjusting ........-....-+++++0- 4 

Oar PIUGTENOWAl crres ss ss een et ae eee cuales See Chapter 1A Knock sensor(s) — removal and refitting ...........-0eeee seen 5 

FemioMmaystem =testingy ss fe. ea eee tac wre ym mete ne aie 2 Ignition switch removal and refitting ..........-..-. See Chapter 10 

HT coil(s) — removal and refitting 0... 0... cece cette ee eters ‘S| 

Degrees of difficulty 

Easy, suitable for Fairly easy, suitable < | Fairly difficult, \ | Difficult, suitable for NS Very difficult, » 

novice with little for beginner with SS suitable for competent » experienced DIY ®W | suitable for expert DIY AQ 

experience some experience EN DIY mechanic NY mechanic N or professional > 

Specifications 
System type* 
1.4 litre engines: 

ENGINE COOG-AMW oo sts cora.n ork Seduce ucsP repute is sm ziaipie eis 94 4 <r ows Magneti-Marelli 4AV 

Engine codes AXP and BCA 2... cece nccccce reece eet eee Bosch Motronic ME7.5.10 

1.6 litre: 

SOHC engines: 
Codes AEH and AKL: 

Vehiclas witht Crulse CONUMOlautantaacts © ing a sions Vie = os Simos 2.2 

Veniclas Without Cruise GOntrolserns. ccaie sau tin wep et cect 5 Simos 2.1 

Panga AVL Land. Bi On stun c chamesteaah uhale siraitaionts casi 2 ors Simos 3.3 

DOHC engines, codes AZD and BCB..........-. eee e eee eee Magneti-Marelli 4MV 

1.8 litre engines, codes AUM and AUQ ....... eee eee eee ees Bosch Motronic ME7.5 

2.0 litre engines: 

REGES ARK AIC AG Va vc cie ren tomb Mudd ak deenters eee cai wletats wiht asa on sy Bosch Motronic M5.9.2 

Pe Cne AAT TIANLIAN «snetacehacararaes autaers nisiiae toe sue) LAPP Ses 45 I eS Bosch Motronic ME7.5 

* Refer to Chapter 2A or 2B for engine code listings. 

Ignition coil 
Type: 

Engine codes: 

AHW, AXP, AEH, AKL, AVU, BFQ, APK, AQY AZJ and AZH ..... Single DIS coil with four HT lead outputs 

BOA TAZ. BCE, AUM and AUG cs pau + sre rcteeecs astaway ts One coil per spark plug 

Primary winding resistance’. oo 5. Pee eee tre eee rere rr eerces N/A 

Secondary resistance: 

Single DIS coil (four HT lead outputs) .........-. 2c eee eee eee 4000 to 6000 ohms 

Mine coperspark PIUG, «. tsa dsrra te tect wet uae sone none r rss © N/A 

Spark plugs 
See Chapter 1A Specifications 

Torque wrench settings Nm Ibf ft 

Ignition coil mounting bolts (single DIS coil)... . 6... 6. eee eee eee 10 7 

Knock sensor mounting bolt vin. ce eete ca ec ek ee sleep eres 20 15 

MBC OILS cetsicixisis cadet ania MIN os GER yc A Rigi yid cial ats wien 30 22 
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1 General information 

The Bosch Motronic, Magneti-Marelli, and 
Simos 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 for details of the fuel 
system components. 

The ignition system fitted to all models is of 

the increasingly popular ‘distributorless’ (DIS 

- Distributorless Ignition System) or ‘static’ 

type (there are no moving parts). Despite the 
many different system names and 
designations, as far as the ignition systems 

fitted to the Golf and Bora are concerned, 

there are essentially only two types of system 
used — AHW, AXP, AEH, AKL, AVU, BFQ, 
APK, AQY AZJ and AZH engine codes have a 

single ignition coil unit with four HT lead 
terminals, while BCA, AZD, BCB, AUM and 
AUQ engine codes have four separate coils, 
one fitted to each spark plug. Therefore, these 
systems have no distributor cap, rotor arm, or 
(in the case of BCA, AZD, BCB, AUM and 
AUQ engine codes) even HT leads, resulting in 
a simpler, more reliable system requiring even 
less maintenance. 

Because there is no distributor to adjust, 
the ignition timing cannot be adjusted by 
conventional means, and the advance and 
retard functions are carried out by the 
Electronic Control Unit (ECU). 

The ignition system comprises the spark 
plugs, HT leads (where applicable), electronic 
ignition coil unit (or four separate coils), and 
the ECU together with its associated sensors 
and wiring. 

The component layout varies from system 
to system, but the basic operation is the same 
for all models: 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 voltage. This 
voltage is directed (via the HT leads, where 
fitted) 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 requlated solely by the 
ECU. 

The ECU calculates and controls the 
ignition timing primarily according to engine 
speed, crankshaft position, camshaft position, 
and inlet air flow rate 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 engine knock, monitored via 

sensors mounted on the engine. Note that 

most of these sensors have a dual role, in that 

the information they provide is equally useful 

in determining the fuelling requirements as in 

deciding the optimum ignition or firing point — 

therefore, removal of some of the sensors 

mentioned below is described in Chapter 4A. 

The ECU computes engine speed and 

crankshaft position from toothed impulse 

rotor attached to the engine flywheel, with an 

engine speed sensor whose inductive head 

runs just above rotor. As the crankshaft (and 
flywheel) rotate, the rotor ‘teeth’ pass the 
engine speed sensor, which transmits a pulse 

to the ECU every time a tooth passes it. At the 

top dead centre (TDC) position, there is one 

missing tooth in the rotor periphery, which 

results in a longer pause between signals from 
the sensor. The ECU recognises the absence 

of a pulse from the engine speed sensor at 
this point, and uses it to establish the TDC 
position for No 1 piston. The time interval 

between pulses, and the location of the 

missing pulse, allow the ECU to accurately 
determine the position of the crankshaft and 
its speed. The camshaft position sensor 
enhances this information by detecting 

whether a particular piston is on an inlet or an 
exhaust cycle. 

Information on engine load is supplied to 
the ECU via the air mass meter (or via the inlet 
manifold pressure sensor, as applicable), and 
from the throttle position sensor. The engine 
load is determined by computation based on 
the quantity of air being drawn into the 
engine. Further engine load information is sent 
to the ECU from the knock sensor(s). These 
sensors are sensitive to vibration, and detect 
the knocking which occurs when the engine 

Starts to ‘pink’ (pre-ignite). 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. 

Sensors monitoring coolant temperature, 
throttle position, roadspeed, and (where 
applicable) automatic transmission gear 
position and air conditioning system 
operation, provide additional input signals to 
the ECU on vehicle operating conditions. 
From all this constantly-changing data, the 
ECU selects, and if necessary modifies, a 
particular ignition advance setting from a map 
of ignition characteristics stored in its 
memory. 

The ECU also uses the ignition timing to 
finely adjust the engine idle speed, in 
response to signals from the power steering 
Switch or air conditioning switch (to prevent 
Stalling), or if the alternator output voltage falls 
too low, 

In the event of a fault in the system due to 
loss of a signal from one of the sensors, the 
ECU reverts to an emergency (‘limp-home’) 
program. This will allow the car to be driven, 

although engine operation and performance 

will be limited. A warning light on the 

instrument panel will illuminate if the fault is 

likely to cause an increase in harmful exhaust 
emissions. 

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. In the event of a sensor failing or 

other fault occurring, a fault code will be 
stored in the ECU’s fault log, which can only 
be extracted from the ECU using a dedicated 
fault code reader. A VW dealer will obviously 
have such a reader, but they are also available 
from other suppliers. It is unlikely to be cost- 
effective for the private owner to purchase a 
fault code reader, but a well-equipped local 
garage or auto-electrical specialist will have 
one. 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. 

Ignition coil(s) 

The single coil fitted to AHW, AXP, AEH, 
AKL, AVU, BFQ, APK, AQY AZJ and AZH 
engine codes operates on the ‘wasted spark’ 
principle. The coil unit in fact contains two 
separate coils — one for cylinders 1 and 4, the 
other for cylinders 2 and 3. Each of the two 
coils produces an HT voltage at both outputs 
every time its primary coil voltage is 
interrupted — ie, cylinders 1 and 4 always ‘fire’ 
together, then 2 and 3 ‘fire’ together. When 
this happens, one of the two cylinders 
concerned will be on the compression stroke 
(and will ignite the fuel/air mixture), while the 
other one is on the exhaust stroke — because 
the spark on the exhaust stroke has no effect, 
it is effectively wasted, hence the term 
‘wasted spark’. 

On BCA, AZD, BCB, AUM and AUQ engine 
codes, each spark plug has its own dedicated 
‘plug-top’ HT coil which fits directly onto the 
spark plug (no HT leads are therefore 
needed). Unlike the ‘wasted spark’ system, on 
these models a spark is only generated at 
each plug once every engine cycle. 

2 Ignition system - 

WU 
testing 

Warning: Extreme care must be 
Av 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 multimeter 
to check resistances. 
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3.1a On some models, the coil is mounted 

on the top/end of the engine ... 

Engines with one coil per plug 

1 Ifa fault appears in the engine management 
(fuel injection/ignition) system which is 
thought to ignition related, first ensure that the 

fault is not due to a poor electrical connection 

or poor maintenance; ie, check that the air 

cleaner filter element is clean, the spark plugs 

are in good condition and correctly gapped, 

that the engine breather hoses are clear and 

undamaged, referring to Chapter 1A for 

further information. Also check that the 
accelerator cable (where fitted) is correctly 

adjusted as described in Chapter 4A. If the 

engine is running very roughly, check the 

compression pressures as described in 

Chapter 2A or 2B (as applicable). 
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 circuit into which a 

special electronic diagnostic tester can be 

plugged (see Chapter 4A). The tester will 

locate the fault quickly and simply, alleviating 

the need to test all the system components 

individually which is a time consuming 

operation that carries a high risk of damaging 

the ECU. 
3 The only ignition system checks which can 

be carried out by the home mechanic are 

those described in Chapter 1A, relating to the 

spark plugs. If necessary, the system wiring 

and wiring connectors can be checked as 

described in Chapter 12 ensuring that the 
ECU wiring connector(s) have first been 

disconnected. 

Engines with single DIS coil 

4 Refer to the information given in paragraphs 

1 to 3. The only other likely cause of ignition 

trouble is the HT leads, linking the HT coil to 
the spark plugs. Check the leads as follows. 
Never disconnect more than one HT lead at a 

time to avoid possible confusion. 

5 Pull the first lead from the plug by gripping 

the end fitting, not the lead, otherwise the lead 

connection may be fractured. Check inside 
the end fitting for signs of corrosion, which will 

look like a white crusty powder. Push the end 
fitting back onto the spark plug, ensuring that 

it is a tight fit on the plug. If not, remove the 
lead again and use pliers to carefully crimp 

3.1b ... while on others, the coil is at the 

front, above the oil filter housing 

the metal connector inside the end fitting until 

it fits securely on the end of the spark plug. 

6 Using a clean rag, wipe the entire length of 

the lead to remove any built-up dirt and 

grease. Once the lead is clean, check for 

burns, cracks and other damage. Do not bend 

the lead excessively, nor pull the lead 

lengthwise — the conductor inside is quite 

fragile, and might break. 

7 Disconnect the other end of the lead from 

the HT coil. Again, pull only on the end fitting. 

Check for corrosion and a tight fit in the same 

manner as the spark plug end. 

8 If an ohmmeter is available, check for 

continuity between the HT lead terminals. If 
there is no continuity the lead is faulty and 

must be renewed (as a guide, the resistance 

of each lead should be in the region of 4 to 

8 kQ). 
9 Refit the lead securely on completion of the 
check then check the remaining leads one at 

a time, in the same way. If there is any doubt 

about the condition of any HT leads, renew 

them as a complete set. 

3 HT coil(s) - 
removal and refitting 

Wir 

Removal 

Engines with single DIS coil 

4 On all models, the ignition coil unit is 

mounted on the top or front of the engine (see 

illustrations). 

| 

3.6a Note their positions, then disconnect 
the HT leads... 

Mis. g5. °° at 
3.4 Disconnect the LT wiring plug from the 

ignition coil 

2 Make sure the ignition is switched off (take 

out the key). 
3 Where applicable and/or necessary for 

access, remove the engine top cover(s). 

Removal details vary according to model, but 

the cover retaining nuts are concealed under 

circular covers, which are prised out of the 

main cover. Where plastic screws or turn- 

fasteners are used, these can be removed 

using a wide-bladed screwdriver, Remove the 

nuts or screws, and lift the cover from the 

engine, releasing any wiring or hoses 

attached. 

4 Unplug the main wiring plug (LT connector) 

at the base (or side) of the ignition coil (see 

illustration). 

5 The originat HT leads should be marked 

from 1 to 4, corresponding to the 

cylinder/spark plug they serve (No 1 is at the 

timing belt end of the engine). Some leads are 

also marked from A to D, and corresponding 

markings are found on the ignition coil HT 

terminals - in this case, cylinder A 

corresponds to No 1, B to No 2, and so on. If 

there are no markings present, label the HT 

leads before disconnecting, and either paint a 
marking on the ignition coil terminals or make 

a sketch of the lead positions for use when 

reconnecting. 
6 Disconnect the HT leads from the ignition 

coil terminals, then unscrew the three 

mounting bolts and remove the coil unit from 

the engine (see illustrations). 

Engines with one coil per plug 

7 Removal of the ignition coils is covered in the 

spark plug renewal procedure in Chapter 1A, 

fx 7 

Lid _ 

3.6b ... unscrew the three Allen bolts, and 

remove the coil 
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3.7 Ignition coils (arrowed) - engine codes 

BCA, AZD, BCB, AUM and AUQ 

since the coils must be removed for access to 

the plugs (see illustration). 

Refitting 

8 Refitting is a reversal of the relevant 

removal procedure. 

9 Securely tighten the coil mounting bolts. 

Use the marks noted before disconnecting 

when refitting the HT leads — if wished, spray 

a little water-dispersant (such as WD-40) onto 

each connector as it is refitted (this can also 
be used on the LT wiring connector). 

4 Ignition timing - 
checking and adjusting 

HIP 
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 

5.3 Knock sensor wiring plug (black, A) 

and mounting bolt (B) - 1.6 litre engine 

setting 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. 

5 Knock sensor(s) - 
removal and refitting 

Hii 

Removal 

1 The knock sensor(s) is/are located on the 

inlet manifold side of the cylinder block. Note: 
Some models, have two knock sensors. 

2 Remove the engine top cover(s) to gain 

access to the sensor from above. If access 

from above is not sufficient, firmly apply the 

handbrake then jack up the front of the 

vehicle and support it on axle stands (see 

Jacking and vehicle support). Undo the 

a 4 
5.4 Knock sensor and mounting bolt - 

1.4 litre engine (seen with engine removed) 

retaining screws and remove the engine 

undershield(s) so access to the knock sensor 

can be gained form underneath. Access to the 

knock sensor(s) is very awkward but it can 

only be improved by removing the inlet 

manifold (see Chapter 4A). 

3 Disconnect the wiring connector from the 

sensor or trace the wiring back from the 

sensor and disconnect its wiring connector 

(as applicable) (see illustration). 

4 Unscrew the mounting bolt and remove the 

sensor from the cylinder block (see 
illustration). 

Refitting 

5 Refitting is the reverse of removal. Ensure 

the mating surfaces of the sensor and cylinder 

block are clean and dry and ensure the 

mounting bolt is tightened to the specified 

torque to ensure correct operation. 
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11 

1 General information 

To assist cold starting, diesel engined 

models are fitted with a preheating system, 

which comprises four glow plugs, a glow plug 

control unit (incorporated in the ECU), 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 inlet tract has a 

glow plug threaded into it, which is positioned 

directly in line with the 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 in the combustion chamber. 
The duration of the preheating period is 

governed by the ECU, which monitors the 
temperature of the engine via the coolant 

temperature sensor and alters the preheating 

time to suit the conditions. 
A facia-mounted warning light informs the 

driver that preheating is taking place. The light 

extinguishes when sufficient preheating 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 burn-out. If the warning light flashes, or 

comes on during normal driving, this indicates 
a fault with the diesel engine management 

system, which should be investigated by a 

VW dealer as soon as possible. 

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 plugs - 

Hh 
testing, removal and refitting 

Warning: Under no circumstances 

should the glow plugs be tested 

A outside the engine. A correctly- 

functioning glow plug will become red-hot 

in a very short time. This fact should also 

be borne in mind when removing the glow 

plugs if they have recently been in use. 

Testing 

1 If 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 Before testing the system, check that the 

battery voltage is at least 11.5 volts, using a 

multimeter. Switch off the ignition. 
3 Where necessary for access, remove the 

engine top cover(s). Removal details vary 

according to model, but the cover retaining 

nuts are concealed under circular covers, 

which are prised out of the main cover. 

Remove the nuts, and lift the cover from the 

engine, releasing any wiring or hoses 

attached. 
4 Disconnect the wiring plug from the coolant 

temperature sender at the left-hand end of the 

engine (left as seen from the driver’s seat) — 

refer to Chapter 3, Section 6, if necessary. 

Disconnecting the sender in this way 

simulates a cold engine, which is a 

requirement for the glow plug system to 

activate. 
5 Disconnect the wiring connector from the 

most convenient glow plug, and connect a 

suitable multimeter between the wiring 

connector and a good earth. 
6 Have an assistant switch on the ignition for 

approximately 20 seconds. 

7 Battery voltage should be displayed — note 

that the voltage will drop to zero when the 

preheating period ends. 

8 If no supply voltage can be detected at the 

glow plug, then either the glow plug relay 

(where applicable) or the supply wiring must 

be faulty. Also check that the glow plug fuse 

or fusible link (usually located on top of the 

battery) has not blown - if it has, this may 

indicate a serious wiring fault; consult a VW 

dealer for advice. 
9 To locate a faulty glow plug, first 

disconnect the battery negative cable and 

position it away from the terminal. 



SCe2 Preheating system - diesel engines 

2.10 Testing the glow plugs using a 
multimeter 

10 Disconnect the wiring plug from the glow 
plug terminal. Measure the electrical 
resistance between the glow plug terminal 
and the engine earth (see illustration). At the 
time of writing, this information is not available 
— aS a guide, a resistance of more than a few 
ohms indicates that the plug is defective. 
11 If a suitable ammeter is available, connect 
it between the glow plug and its wiring 
connector, and measure the steady-state 
current consumption (ignore the initial current 
surge, which will be about 50% higher). As a 
guide, high current consumption (or no current 
draw at all) indicates a faulty glow plug. 

oo ‘ 

2.14a Glow plug wiring connector 
(arrowed) for No 1 injector 

12 As a final check, remove the glow plugs 
and inspect them visually, as described in the 
next sub-Section. 

Removal 

Note: Refer to the Warning at the start of this 
Section before proceeding. 
13 Disconnect the battery negative (earth) 
lead (see Disconnecting the battery). 
14 Disconnect the wiring connectors/rail 
from the glow plugs, where necessary label 
the wiring to make refitting easier (see 
illustrations). On some models, the glow plug 
wiring is clipped to the injector leak-off hoses 

2.14b Removing the wiring loom/rail from 
the glow plugs 

— make sure that the clips are not lost as the 
wiring is pulled away. 
15 Unscrew and remove the glow plug(s). On 
AGP, AQM, AGR, ALH, AHF and ASV engine 
codes, access to the plugs is not easy with 
the injector pipes in place — an extension 
handle and universal joint will probably be 
needed. 
16 Inspect the glow plug stems for signs of 
damage. A badly burned or charred stem may 
be an indication of a faulty fuel injector. 

Refitting 

17 Refitting is a reversal of removal, but 
tighten the glow plug to the specified torque. 
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02J transmission: 
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NENG UeroURNelNISGONas sees kes ib Se ertatas Muve wrist 25 18 

* Use new bolts/nuts. 
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1 General information 

The clutch is of single dry plate type, 

incorporating a diaphragm spring pressure 

plate, and is hydraulically-operated. 

02K transmission 

Unlike a conventional clutch, the clutch 

pressure plate is bolted to the flange on the 

rear of the crankshaft. The flywheel, which is 

dish-shaped, is bolted to the pressure plate, 

with the friction disc held between them. This 

is, in effect, the reverse of the more 

conventional arrangement where the flywheel 

is bolted to the crankshaft flange and the 

clutch pressure plate is bolted to the flywheel. 

The release mechanism consists of a metal 

disc, called the release plate, which is 

clamped in the centre of the pressure plate 

by a retaining spring clip. In the centre of the 

release plate is a boss into which the clutch 

pushrod is fitted. The pushrod passes 

through the centre of the transmission input 

shaft and is actuated by a release bearing 

located in the transmission end housing. A 
single finger lever presses on this bearing 

when the shaft to which it is splined is turned 

by operation of the clutch slave cylinder. In 

effect the clutch lever pushes the clutch 
pushrod, which in turn pushes the centre of 

the release plate inwards towards the 

crankshaft. The outer edge of the release 
plate presses on the pressure plate fingers 

forcing them back towards the engine and 

removing the pressure plate friction face from 
the friction disc, thus disconnecting the drive. 

When the clutch pedal is released, the 

pressure plate clamps the friction disc firmly 

against the flywheel, restoring the drive. 

As the linings wear on the friction disc, the 

quantity of hydraulic fluid in the circuit 

automatically compensates for wear every 

time the clutch pedal is operated. No 

adjustment of the clutch release system is 
therefore necessary. 

02J/ and 02M transmissions 

The pressure plate is bolted to the rear face 

of the flywheel, and the friction disc is located 

between the pressure plate and the flywheel 

friction surface. The friction disc hub is 

splined to the transmission input shaft and is 

free to slide along the splines. Friction lining 

material is riveted to each side of the disc, 

and the disc hub incorporates cushioning 

springs to absorb transmission shocks and 
ensure a smooth take-up of drive. 

On 02J transmissions, when the clutch 

pedal is depressed, the slave cylinder 

pushrod moves the release lever forwards. On 

02M transmissions, the slave cylinder is part 

of the release bearing and comes as a 

complete assembly (see illustration 7.29). 

The release bearing is forced onto the 

pressure plate diaphragm spring fingers. As 

2.3 Bleed screw (arrowed) — 

02M transmission 

the centre of the diaphragm spring is pushed 

in, the outer part of the spring moves out and 

releases the pressure plate from the friction 

disc. Drive then ceases to be transmitted to 
the transmission. 

When the clutch pedal is released, the 

diaphragm spring forces the pressure plate 

into contact with the linings on the friction 

disc, and at the same time pushes the disc 

slightly forward along the input shaft splines 

into engagement with the flywheel. The 

friction disc is now firmly sandwiched 

between the pressure plate and flywheel. This 

causes drive to be taken up. 

As the linings wear on the friction disc, the 

pressure. plate rest position moves closer to 

the flywheel resulting in the ‘rest’ position of 

the diaphragm spring fingers being raised. 

The hydraulic system requires no adjustment 

since the quantity of hydraulic fluid in the 
circuit automatically compensates for wear 

every time the clutch pedal is operated. 

2 Hydraulic system - 

WHE 
bleeding 

Warning: Hydraulic fluid is 
A poisonous; thoroughly wash off 

spills from bare skin without 

delay. Seek immediate medical advice if 

any fluid is swallowed or gets into the eyes. 

Certain types of hydraulic fluid are 

inflammable and may ignite when brought 

into contact with hot components. 

Hydraulic fluid is also an effective paint 

=) 

H32003 

3.2 Over-centre spring retaining tool 

stripper. If spillage occurs onto painted 

bodywork or fittings, it should be washed 

off immediately, using copious quantities 

of cold water. It is also hygroscopic (ie, it 

can absorb moisture from the air) which 

then renders it useless. Old fluid may have 

suffered contamination, and should never 

be re-used. 

Note: Suitable pressure-bleeding equipment 

will be required for this operation. 

1 If any part of the hydraulic system is 

dismantled, or if air has accidentally entered 

the system, the system will need to be bled. 

The presence of air is characterised by the 

pedal having a spongy feel and it results in 

difficulty in changing gear. 

2 The design of the clutch hydraulic system 

does not allow bleeding to be carried out 

using the conventional method of pumping 

the clutch pedal. In order to remove all air 

present in the system, it is necessary to use 

pressure bleeding equipment. This is available 

from auto accessory shops at relatively low 
cost. 

3 The pressure bleeding equipment should 

be connected to the brake/clutch hydraulic 

fluid reservoir in accordance with the 

manufacturer’s instructions. The system is 

bled through the bleed screw of the clutch 

slave cylinder, which is located at the top of 

the transmission housing (see illustration). 

Access is best achieved by jacking up the 

front of the vehicle and supporting it on axle 

stands (see Jacking and vehicle support). 

Where necessary, remove the undershield for 
access to the transmission. 

4 Bleed the system until the fluid being 

ejected is free from air bubbles. Close the 

bleed screw, then disconnect and remove the 

bleeding equipment. 

5 Check the operation of the clutch to see 

that it is satisfactory. If air still remains in the 
system, repeat the bleeding operation. 

6 Discard any fluid which is bled from the 

system, even if it looks clean. Hydraulic fluid 

absorbs water and its re-use can cause 

internal corrosion of the master and slave 

cylinders, leading to excessive wear and 
failure of the seals. 

3 Clutch pedal - 
removal and refitting 

HEY 

Removal 

1 Remove the driver’s side lower facia trim 

panel, with reference to Chapter 11, Section 28. 
2 Make up a tool similar to that shown, press 

it into position over the spring to hold the 

clutch pedal over-centre spring in the 

compressed position (see illustration). 

3 Fully depress the clutch pedal until the tool 

can be fitted to the over-centre spring to 

retain it in the compressed position. 

4 Release the clutch pedal, and lift out the 

tool, complete with the over-centre spring. 
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5 Squeeze together the tabs of the pushrod 

retaining clip, and separate the pedal from the 

pushrod. 

6 Unscrew the nut from the pedal pivot bolt. 

7 Pull out the pivot bolt until the pedal can be 

removed from the bracket assembly into the 

driver’s footwell. 

Refitting 

8 Refitting is a reversal of removal, bearing in 

mind the following points: 
a) Before commencing refitting, make sure 

that the pedal retaining clip is fitted to the 

master cylinder pushrod. 

b) Use a new pedal pivot bolt nut, and 

tighten the nut to the specified torque. 

c) Make sure that the pedal-to-master 

cylinder pushrod retaining clip is fitted to 

the master cylinder pushrod before 

attempting to reconnect the pushrod to 

the pedal. 

d) Push the pedal onto the pushrod to 

engage the retaining clip. Make sure that 

the clip is securely engaged. 

e) On completion, check the brake/clutch 

fluid level, and top-up if necessary. 

4 Master cylinder - 
removal, overhaul and refitting 

WHY 
Note: Refer to the warning at the beginning of 

Section 2 regarding the hazards of working 

with hydraulic fluid. 

Removal 

1 The clutch master cylinder is located inside 

the car on the clutch and brake pedal 

mounting bracket. Hydraulic fluid for the unit 
is supplied from the brake master cylinder 

reservoir (see illustration). 

2 Before proceeding, place cloth rags on the 

carpet inside the car to prevent damage from 

spilt hydraulic fluid. 

3 Working in the engine compartment, clamp 

the hydraulic fluid hose leading from the brake 

fluid reservoir to the clutch master cylinder 

using a brake hose clamp. 

4 Similarly, clamp the rubber section of the 

hydraulic hose leading from the master 
cylinder to the slave cylinder using a brake 

hose clamp, to prevent loss of hydraulic 

fluid. 
5 Position a suitable container, or a wad of 

clean cloth, beneath the master cylinder to 

catch escaping hydraulic fluid. 

6 Pull the hydraulic supply hose from the 
clutch master cylinder on the bulkhead. 
7 Pull the fluid outlet hose retaining clip from 

the union on the master cylinder, then pull the 
pipe from the union. Again, be prepared for 

fluid spillage. 

8 Remove the driver’s side lower facia trim 
panel, with reference to Chapter 11, Section 28. 

9 Where fitted, unscrew the securing bolts, 

and remove the plate connecting the clutch 

Clutch master cylinder 

Pushrod retaining clip 

Clutch pedal 

Self-locking nut 
O-ring seals 

Securing clips 
Brake fluid resevoir 

Fluid pipe retaining clip 

T-piece connector 

10 Clutch bleed valve 

171 Dust cap 

12 Slave cylinder 

connection 
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4.1 Clutch hydraulic system layout - 02M transmission 

pedal mounting bracket to the brake pedal 

mounting bracket. 

10 Unscrew the three nuts securing the 

clutch pedal mounting bracket to the 

bulkhead, then release the mounting bracket 

from the bulkhead (see illustration). 

11 The pedal must now be disconnected 

from the master cylinder pushrod by 

squeezing together the tabs of the retaining 

clip, and moving the pushrod away from the 

pedal. 
12 Twist the clutch pedal stop anti- 

clockwise, and remove it from the bulkhead. 

13 Push the master cylinder downwards until 
it covers the pedal stop mounting. Make sure 

that the upper end of the master cylinder 

flange is not covered by the pedal over-centre 

spring mounting. 
14 Tilt the pushrod end of the master cylinder 

downwards, and manipulate the master 

cylinder out from the pedal mounting bracket. 

Lift the master cylinder out from the footwell, 

taking care to minimise fluid spillage. 

(arrowed) 

Overhaul 

15 No spare parts are available from VW for 

the master cylinder. If the master cylinder is 

faulty or worn, the complete assembly must 

be renewed. 

Refitting 

16 Refitting is a reversal of removal, bearing 

in mind the following points: 
a) Ensure that the pedal-to-master cylinder 

pushrod retaining clip is fitted to the 

master cylinder pushrod before 

attempting to reconnect the pushrod to 

the pedal. 

d) Push the pedal onto the pushrod to 

engage the retaining clip. Make sure that 

the clip is securely engaged. 

c) When refitting the pedal stop, ensure that 

the stop is positioned with the lug nearest 

the master cylinder (see illustration). 

d) On completion, bleed the clutch hydraulic 

system as described in Section 2. 

4.16 When refitting the pedal stop, ensure 

that the stop (A) is positioned with the lug 

(arrowed) nearest the master cylinder (B) 
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ms 
5.11 Unscrew the cylinder mounting bolts 

(arrowed) 

5 Slave cylinder - 
removal, overhaul and refitting 

Note: Refer to the waming at the beginning of 

Section 2 regarding the hazards of working 
with hydraulic fluid. 

02J transmission 

Removal 

1 The slave cylinder is located on the top of 

the transmission casing. Access is gained 

from the engine compartment. 

2 Disconnect the gear selector cable from the 

gear selector lever, as described in Chapter 7A, 
Section 3. 

3 Place a wad of clean rag beneath the fluid 

line connection on the slave cylinder to catch 
escaping fluid. 

4 Pull the fluid pipe retaining clip from the 

union on the slave cylinder, then pull the pipe 

from the union. Release the fluid line from the 

bracket, and position it clear of the slave 

cylinder. Be prepared for fluid spillage. 

5 Unscrew the two bolts securing the slave 

cylinder to the transmission casing, and 

withdraw the slave cylinder from the trans- 
mission. 

Overhaul 

6 No spare parts are available from VW for 

the slave cylinder. If the slave cylinder is faulty 

or worn, the complete assembly must be 
renewed. 

6.2a Slacken the flywheel bolts . . 

5.13 Ensure the locating pins are aligned 

(arrowed) 

Refitting 

7 Refitting is a reversal of removal, bearing in 

mind the following points: 

a) Tighten the slave cylinder securing bolts 

to the specified torque. 

b) Reconnect the gear selector cable to the 

gear selector lever as described in 

Chapter 7A. 

c) On completion, bleed the clutch hydraulic 

system as described in Section 2. 

02K transmission 

Removal 

8 The slave cylinder is located at the front of 

the transmission, towards the top of the 

casing. Access is gained from the engine 

compartment. 

9 Place a suitable container beneath the fluid 

pipe connection on the slave cylinder to catch 

escaping fluid. 

10 Pull the fluid pipe retaining clip from the 

union on the slave cylinder, then pull the 

pipe from the union. Release the fluid line 

from the bracket, and position it clear of the 

slave cylinder. Be prepared for fluid 
spillage. 

11 Unscrew the two bolts securing the slave 

cylinder to the transmission casing, noting 

that one of the bolts also secures the 

hydraulic fluid line bracket, and withdraw the 

slave cylinder from the transmission (see 
illustration). 

Overhaul 

12 No spare parts are available from VW for 

6.2b ... then lift off the flywheel . .. 

the slave cylinder. If the slave cylinder is faulty 

or worn, the complete assembly must be 
renewed. 

Refitting 

13 Refitting is a reversal of removal, bearing 
in mind the following points: 

a) Ensure that the fluid line bracket is in 

place on the right-hand slave cylinder 

securing bolt. 

b) Engage the locating pins on the cylinder 

pushrod with the corresponding holes in 

the clutch actuating lever (see 
illustration). 

c) Tighten the slave cylinder securing bolts 

to the specified torque. 

d) On completion, bleed the clutch hydraulic 

system as described in Section 2. 

02M transmission 

Removal 

14 The slave cylinder is part of the release 

bearing unit and is located inside the trans- 

mission bellhousing. For the removal and 

refitting procedure of the clutch release 

bearing/slave cylinder, see Section 7 in this 
Chapter. 

6 Clutch friction disc and 
pressure plate — removal, 
inspection and refitting 

Warning: Dust created by clutch 

Av 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 petro! 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 container. 

02K transmission 

Note: New clutch pressure plate securing 

bolts and new flywheel securing bolts will be 

required on refitting. 

Removal 

1 Remove the transmission as described in 

Chapter 7A. 

2 Slacken the flywheel bolts progressively, 

then lift the flywheel away from the clutch 

pressure plate and recover the friction disc 

(see illustrations). 

3 Prise out the spring clip and lift out the 
clutch release plate (see illustrations). 

4 Lock the pressure plate in position using a 

Suitable tool similar to that shown (see 
illustration). 

5 Progressively slacken the pressure plate 

bolts until they can be removed by hand. 

Recover the intermediate plate (see 

illustration). 
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6.4 Lock the pressure plate in position 

using a suitable tool (arrowed) - 

02K transmission 

6 Lift the pressure plate away from the crank- 

shaft flange (see illustration). Recover the 
engine-to-transmission plate if it is loose. 

Inspection 

7 Clean the pressure plate, disc and flywheel. 

Do not inhale the dust, as it may contain 
asbestos which is dangerous to health. 

8 Examine the fingers of the diaphragm 
spring for wear or scoring. If the depth of wear 

exceeds half the thickness of the fingers, a 

new pressure plate assembly must be fitted. 

9 Examine the pressure plate for scoring, 

cracking and discoloration. Light scoring is 
acceptable, but if excessive, a new pressure 

plate assembly must be fitted. 
10 Examine the friction disc linings for wear 

and 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 

6.14a Make sure that the intermediate 

plate is in place... 

6.5 Recover the intermediate plate... 

temporarily fitting it on the transmission input 

shaft. Renew the friction disc as necessary. 

11 Examine the flywheel friction surface for 

scoring, cracking and discoloration (caused 

by overheating). If excessive, it may be 

possible to have the flywheel machined by an 

engineering works, otherwise it should be 

renewed. 

12 Check the clutch release plate for damage 

and distortion, and renew if necessary. 

13 Ensure that all parts are clean, and free of 

oil or grease, before reassembling. Apply just 

a small amount of high-melting-point grease 

to the splines of the friction disc hub. Note 

that new pressure plates and clutch covers 

may be coated with protective grease. It is 

only permissible to clean the grease away 

from the friction disc lining contact area. 

Removal of the grease from other areas will 

shorten the service life of the clutch. 

6.14b ... then fit new pressure plate 

securing bolts - 02K transmission 

6.3b ...and lift out the clutch release 

plate - 02K transmission 

6.6 ... then lift the pressure plate away 

from the crankshaft - 02K transmission 

Refitting 

14 If anew pressure plate is to be fitted, first 

wipe the protective grease from the friction 

surface only. Ensure that the engine-to- 

transmission plate is in place, then offer the 

pressure plate up to the crankshaft flange 

together with the intermediate plate. Fit new 

retaining bolts. Note that the bolt holes are 

offset, so the pressure plate can only be fitted 

in one position. Coat the bolt threads with a 

suitable locking compound, if they are not 

supplied already coated (see illustrations). 

15 Hold the pressure plate still, using the 

method described during removal, and tighten 

the retaining bolts progressively to the 

specified torque (see illustration). 

16 Fit the release plate and secure it in 

position with the spring clip. Apply a smear of 

high temperature grease to the centre of the 

release plate. 

6.15 Hold the pressure plate stationary 

using the tool used during removal 

(arrowed) -— 02K transmission 
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6.18a Offer up the flywheel... 

17 Smear high temperature grease on the 

splines at the centre of the friction disc — take 

care to avoid contaminating the friction 

surfaces. 

18 Hold the friction disc up to the pressure 

plate, with the spring-loaded boss facing 

outwards (away from the crankshaft), then 

offer up the flywheel, ensuring that the locating 

dowels engage with the recesses on the edge 

of the pressure plate (see illustrations). Fit a 

new set of flywheel retaining bolts — hand- 

tighten them only at this stage. 

19 Centre the friction disc using vernier 

calipers; ensure that there is a uniform gap 

between outer edge of the friction disc and 
the inner edge of the flywheel, around the 

whole circumference (see illustration). 

20 Tighten the flywheel retaining bolts 

diagonally and progressively to the specified 
torque (see illustration). Recheck the friction 

disc centralisation. 

tis, > 

6.20 ... then tighten the flywheel retaining 

bolts to the specified torque - 

02K transmission 

6.25 ... then lift the pressure plate and 

friction disc away from the flywheel - 

02J and 02M transmissions 

i aN 
6.18b ... making sure that the locating 

dowels (arrowed) engage with the 

pressure plate - 02K transmission 

21 Refit the transmission as described in 

Chapter 7A. 

02J and 02M transmissions 

Removal 

22 Access to the clutch is obtained by 

removing the transmission as described in 

Chapter 7A. 

23 Mark the clutch pressure plate and 

flywheel in relation to each other. 

24 Hold the flywheel stationary, then 

unscrew the clutch pressure plate bolts 

progressively in diagonal sequence using an 

Allen key: (see illustration). With the bolts 

unscrewed two or three turns, check that the 

pressure plate is not binding on the dowel 

pins. If necessary, use a screwdriver to 

release the pressure plate. 

25 Remove all the bolts, then lift the clutch 

- 

6.27 Locating the friction disc on the 

flywheel - 02J and 02M transmissions 

6.19 Centre the friction plate using vernier 

calipers... 

pressure plate and friction disc from the 

flywheel (see illustration). 

Inspection 

26 Proceed as described in paragraphs 7 
to 13, ignoring the reference to the clutch 

release plate. 

Refitting 

27 Commence reassembly by locating the 
friction disc on the flywheel, with the raised, 

torsion spring side of the hub facing 

outwards. If necessary, the centralising tool 

(see paragraph 30) may be used to hold the 

disc on the flywheel at this stage (see 
illustration). 

28 Locate the clutch pressure plate on the 

disc, and fit it onto the location dowels (see 
illustration). If refitting the original pressure 

plate, make sure that the previously-made 
marks are aligned. 

29 Insert the bolts finger-tight to hold the 
pressure plate in position. 

30 The friction disc must now be centralised, 

to ensure correct alignment of the 

transmission input shaft with the spigot 

bearing in the crankshaft. To do this, a 

proprietary tool may be used, or alternatively, 

use a wooden mandrel made to fit inside the 

friction disc and flywheel spigot bearing. 

Insert the tool through the friction disc into the 

spigot bearing, and make sure that it is 
central. 

31 Tighten the pressure plate bolts 

progressively and in diagonal sequence, until 

the specified torque setting is achieved, then 
remove the centralising tool (see illustration). 

6.28 Locating the clutch pressure plate 

over the friction disc - 02J and 

02M transmissions 
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6.31 Tightening the clutch pressure plate 

boits - 02J and 02M transmissions 

y 

32 Check the release bearing in the trans- 
mission bellhousing for smooth operation, 

and if necessary renew it with reference to 

Section 7. 

33 Refit the transmission with reference to 

Chapter 7A. 

7 Release bearing and lever - 
removal, inspection 
and refitting Vy 

02J transmission 

Removal 

1 Remove the transmission as described in 

Chapter 7A. 

2 Using a screwdriver, prise the release lever 

from the ball-stud on the transmission 

housing. If this proves difficult, push the 

ee a 

7.4a Use a screwdriver to depress the 

retaining tags... 

i ll ~ 
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7.9a Locate the spring over the end of the 

release lever... 

7.2 Push the spring clip to release the arm 

from the ball-stud - 02J transmission 

retaining spring from the release lever first 

(see illustration). Where applicable, remove 

the plastic pad from the stud. 

3 Slide the release bearing, together with the 

lever, from the guide sleeve, and withdraw it 

over the transmission input shaft (see 

illustration). 

4 Separate the release bearing from the lever 

(see illustrations). 

Inspection 

5 Spin the release bearing by hand, and 
check it for smooth running. Any tendency to 

seize or run rough will necessitate renewal of 

the bearing. If the bearing is to be re-used, 

wipe it clean with a dry cloth; the bearing 

should not be washed in a liquid solvent, as 

this will remove the internal grease. 

6 Clean the release lever, ball-stud and guide 
sleeve. 

7.4b ...then remove the release bearing 

from the arm - 02J transmission 

7.9b ...and press the spring into the 

hole... 

7.3 Release lever and bearing removed 

from transmission — 02J transmission 

Refitting 

7 Lubricate the ball-stud in the transmission 

bellhousing with molybdenum sulphide-based 

grease (see illustration). Also smear a little 

grease on the release bearing surface which 

contacts the diaphragm spring fingers in the 

clutch cover. 

8 Push the release bearing into position on 

the release lever. 

9 Fit the retaining spring onto the release 

lever, then press the release lever onto the 

ball-stud until the retaining spring holds it in 

position (see illustrations). 

10 Refit the transmission as described in 

Chapter 7A. 

02K transmission 

Removal 

11 If the transmission has not been removed, 

7.7 Lubricate the ball-stud (arrowed) with 

a little grease - 02J transmission 

= 
7.9c ...then press the release lever onto 

the ball-stud until the spring clip holds it in 

position — 02J transmission 



6e8 Clutch 

g iiss sae 

7.15a Using a hammer and cold chisel... 

7.17 Withdrawing the clutch release 

pushrod - 02K transmission 

apply the handbrake then jack up the front of 

the vehicle and support securely on axle 

stands (see Jacking and vehicle support). 

Remove the left-hand roadwheel. 

12 Unscrew the securing screws and/or 

release the clips, and remove the lower and 

left-hand engine/transmission undershields 

for access to the transmission end cap. 

13 Unbolt the clutch slave cylinder as 

described in Section 5, and move it clear of 

the clutch release lever, taking care not to 

strain the hydraulic fluid line. Do not depress 

the clutch pedal whilst the slave cylinder is 
removed, and use a cable-tie or a strong 

H45335 

7.29 Release bearing/slave cylinder unit - 

02M transmission 

1 Release 3 O-ring seal 
bearing/slave 4 Bolt 

cylinder unit 5 Transmission 

2 Input shaft seal housing 

7.15b ... lever the transmission end cap 

from the transmission housing - 

02K transmission 

7.23 Driving a new transmission end cap 
into position - 02K transmission 

rubber band to retain the piston in the slave 

cylinder. 

14 Place a suitable container beneath the 
end of the transmission to catch any oil which 

may escape when the end cap is removed. 

15 Using a hammer and cold chisel, or a 

similar tool, lever the transmission end cap 

from its location in the end of the transmission 

housing. Discard the end cap - a new one 

must be used on refitting (see illustrations). 

16 Pivot the clutch release lever back 

sufficiently to allow the release bearing to be 
withdrawn from the transmission housing (see 
illustration). 

17 If desired, the clutch release pushrod can 

now be withdrawn through the input shaft 
(see illustration). 

Inspection 

18 Spin the release bearing by hand, and 

check it for smooth running. Any tendency to 
seize or run rough will necessitate renewal of 
the bearing. If the bearing is to be re-used, 

wipe it clean with a dry cloth; the bearing 

should not be washed in a liquid solvent, as 

this will remove the internal grease. 

19 Examine the clutch release pushrod for 

wear and damage, and wipe the pushrod 
clean using a clean, lint-free cloth. 

Refitting 

20 Where applicable, slide the clutch release 

pushrod back into position in the input shaft. 

21 Slide the clutch release bearing into 

position in the housing, making sure that it is 

fitted the correct way round. 

22 Move the release lever back into position. 

7.16 Withdrawing the clutch release 

bearing - 02K transmission 

23 Fit a new transmission end cap, and drive 

it into position using a block of wood (see 

illustration). Ensure that the cap is kept 

square as it is driven into position. 

24 Refit the clutch slave cylinder, with 

reference to Section 5 if necessary. 

25 Refit the roadwheel and lower the vehicle 
to the ground. 

26 Before refitting the undershields, check 

and if necessary top-up the transmission oil 

level as described in Chapter 1A or 1B. 

02M transmission 

Note: The release. bearing and slave cylinder 

are one unit which cannot be renewed 
separately. 

Removal 

27 Remove the transmission as described in 

Chapter 7A. 

28 Undo the three retaining bolts from the 

release bearing/slave cylinder unit. 

29 Withdraw the release bearing/slave 

cylinder unit from the transmission housing, 

and remove it over the input shaft (see 

illustration). 

30 Remove the O-ring and input shaft seal 

and discard, new ones will be required for 
refitting. 

Inspection 

31 Spin the release bearing by hand, and 

check it for smooth running. Any tendency to 

seize or run rough will necessitate renewal of 

the bearing. If the bearing is to be re-used, 

wipe it clean with a dry cloth; the bearing 

should not be washed in a liquid solvent, as 

this will remove the internal grease. 

32 Check for fluid leaks around the slave 

cylinder and hose connection. 

Refitting 

33 Lubricate slave cylinder hose connection 

o-ring with some clean brake fluid for refitting. 

34 Press the new input shaft seal into 

position, making sure it sits squarely in the 
housing. 

35 Refit the release bearing/slave cylinder 

and tighten the retaining bolts to the specified 
torque setting. 

36 Refit the transmission as described in 
Chapter 7A. 
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1.3 Gear linkage layout 

1 Selector lever 8 Spring 16 Damper collar 
2 Damper 9 Selector lever gate 17 Bearing 
3 Selector lever 10 Retaining screw 18 Selector lever ball/ 

housing 11 Housing seal guide 
4 Bush — bearing 12 Securing clip 19 Damping washer 
5 Bolt 13 Bush 20 Gear selector cable 
6 Fulcrum pin 14 Spring 21 Baseplate 
7 Bush - guide 15 Cover plate 22 Securing nut 

2.2 Push the collar down and lock in 2.3 Press down on (A), then push in 
position locking pin (B) 

1 General information 

The manual transmission is bolted directly 

to the left-hand end of 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 disc. 

All forward gears are fitted with synchro- 

mesh. The floor-mounted gear lever is 

connected to the gearbox either by a selector 

rod, or selector and shift cables, depending 

on the transmission type (see illustration). 

This in turn actuates 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 

the gearbox shaft) With that of the gear/pinion. 

This allows gear changes to be carried out 
smoothly. 

Drive is transmitted to the differential 

crownwheel, which rotates the differential 

case and planetary gears, thus driving the sun 

gears and driveshafts. The rotation of the 

differential planetary gears on their shaft 

allows the inner roadwheel to rotate at a 

slower speed than the outer roadwheel during 
cornering. 

2 Gearchange linkage SS 
(02J and 02M transmissions) 2& 
- adjustment EN 

Note: To accurately adjust the operation of 

the gear selector rod and shift cables on 02K 

transmissions, precisely machined jigs are 

required to set the gearchange lever in a 

reference position. It is recommended, 

therefore, that this operation be entrusted to a 
VW dealer. 

1 Remove the air cleaner assembly as 

described in Section 2 of Chapter 4A (petrol 

engines) or 4B (diesel engines). 

2 With the gearchange set in the neutral 

position, push the two locking collars (one on 

each cable) forwards to compress the 

springs, turn them clockwise (looking from the 

driver’s seat) to lock into position (see 
illustration). 

3 Press down on the selector shaft in the top 

of the transmission and push the locking pin 
into the transmission until it engages and the 
selector shaft cannot move (see illustration). 
Note: On models with transmissions from 
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2.4 Locking the gear lever in position 

using a drill bit (arrowed) 

date 19/05/03, the locking pin has a bend of 
90° at the end of the rod. This locking pin 

must also be turned clockwise while being 

pushed into the transmission until it engages. 

4 Working inside the vehicle, carefully unclip 

the gear lever gaiter from the centre console. 

Still in the neutral position, move the gear 

lever as far to the left as possible and insert 

the locking pin (or drill bit — take care of sharp 

edges if using drill bit) through the hole in the 

base of the gear lever and into the hole in the 

housing (see illustration). 

5 Working back in the engine bay, turn the 

two locking collars on the cables anti- 

clockwise so that the springs will release them 

back into position and lock the cables (see 

illustration). 
6 With the cable adjustment set, the locking 

pin can now be pulled back out of the trans- 

mission into its original position. Note: On 

models with transmissions from date 19/05/03, 

the locking pin must also be turned anti- 

clockwise while being pulled out, until it 

disengages. 
7 Inside the vehicle, remove the locking pin 

from the gear lever, then check the operation 

of the selector mechanism. When the gear 

lever is at rest in neutral, it should be central 

ready to select 3rd or 4th. The gear lever gaiter 

can now be refitted to the centre console. 

8 Refit the air cleaner assembly with 

reference to the relevant Chapter 4A or 4B. 

3 Manual transmission - 
removal and refitting 

Hi 

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 Raise the front of the vehicle and support it 

securely on axle stands (see Jacking and 

vehicle support). Where fitted, remove the 

engine/transmission undertray centre and 

right-hand sections. Position a suitable 

container beneath the transmission, then 

unscrew the drain plug and drain the 

transmission oil. 

3 Undo the retaining nuts/screws, 

remove the engine cover(s). 

4 Disconnect the battery negative (earth) 

lead. Note: Before disconnecting the battery, 

and 

2% 

3.8a Remove the circlip... 

= AM Pai 

it i a 
2.5 Release the two locking collars 

(arrowed) back into position 

refer to ‘Disconnecting the battery’ in the 
Reference section at the rear of this manual. 

5 Refer to the relevant part of Chapter 4 and 

remove the air cleaner housing and intake hose. 

6 Separate the oxygen sensor connector, and 

slide it out of the retaining bracket (see 

illustration). Disconnect the reversing light 

switch (see illustration 5.7). 

02K transmission 

7 Disconnect the front gear selector rod from 

the selector lever. 
8 Remove the circlip and withdraw the inter- 

mediate lever and selector rod (see 

illustrations). 

9 Using a flat-bladed screwdriver, lever off 

both coupling rods, and the left-hand selector 

rod (see illustrations). 

10 Unbolt the selector bracket from the 

gearbox casing, and withdraw it complete 
with the coupling rods (see illustration). 

3.10 Withdraw the bracket complete with 

the selector rods 
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3.12 Gate selector cable (B) and balance 

weight (A) 

11 Undo the two retaining bolts and, with 

reference to Chapter 6, withdraw the clutch 

slave cylinder without disconnecting the 
hydraulic pipe. 

02J transmission 

12 Note the location of the gear selector 

cable ends and disconnect them, along with 

the balance weight. Note that the gate 

selector cable is disconnected by lifting the 

retaining lug up (see illustration). 

13 Unscrew the two selector cable support 

bracket retaining bolts, and lift the cables 
clear of the transmission. 

14 Undo the two retaining bolts and, with 

reference to Chapter 6, withdraw the clutch 

slave cylinder without disconnecting the 
hydraulic pipe. 

02M transmission 

15 Release the locking clips (see illus- 

3.21 Unbolt the retaining bracket 

(arrowed) 

H32005 

3.22b Remove the mounting and support 

bracket bolts (arrowed) 

3.15 Release the two securing clips 

(arrowed) 

tration), and disconnect the gear selector 

cables from the selector lever. 

16 Remove the retaining clips and withdraw 

the selector cables from the mounting bracket 

(see illustration). 

All models 

17 With reference to Chapter 5A, remove the 

starter motor. 

18 Note the location of the earth cable on the 

transmission-to-engine mounting bolt, then 
unscrew and remove the bolt. 

19 Unscrew and remove the 

transmission-to-engine mounting bolts. 

20 Using a suitable hoist, support the weight 
of the engine. 

21 Unbolt the power steering retaining 

bracket (see illustration). 

22 On models with 02K 

upper 

and 02M 
transmissions, unscrew the five retaining bolts 

and withdraw the left-hand mounting bracket 

3.26 Remove the cover plate 

3.16 Withdraw the two securing clips 

(arrowed) 

from the transmission (see illustration). On 

models with 02J transmissions, unscrew the 

bolts retaining the left-hand transmission 

mounting support bracket, and the two 

transmission mounting bolts (see 
illustration). 

23 Disconnect the electronic speedometer 

sender from the rear of the gearbox (see 
illustration 6.5). 

24 Remove the right-hand constant velocity 
joint protective cover from the engine, if fitted. 

25 Using a multi-spline key, unscrew and 

remove the bolts securing the driveshafts to 
the transmission output flanges. Tie the right- 

hand driveshaft to one side. Tie the left-hand 
driveshaft to the anti-roll bar, so that the shaft 
is as high as possible. Alternatively, 

completely remove the left-hand driveshaft as 

described in Chapter 8. 

26 If fitted, unscrew the retaining bolt and 

withdraw the small flywheel cover plate by the 

right-hand output shaft flange (see 
illustration). 

27 With reference to Chapter 4C or 4D, 

loosen the clamp securing the exhaust 

intermediate pipe to the rear section. This will 

allow the engine to be move forwards and 

backwards during the transmission removal 

and alignment procedures. Consequently, 

there is no need to separate the exhaust pipe 
sections. 

28 Unscrew the four retaining bolts, and 

remove the lower transmission support 
bracket (see illustration). 

29 Lower the engine/transmission assembly 
slightly and, using a trolley jack, support the 

3.28 Undo the lower support bracket 
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transmission. Position the jack so that it can 

be withdrawn from the left-hand side of the 

car. 
30 Unscrew and remove the remaining lower 
transmission-to-engine mounting bolts. 

31 Carefully pull the transmission directly 
away from the engine, taking care not to allow 

its weight to rest on the clutch friction disc 

hub. 

VIN mission 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 

disc. 

32 When the transmission is clear of the 

locating dowels and clutch components, 

lower the transmission to the ground and 

withdraw from under the car. 

Refitting 

33 Refitting the transmission is essentially a 

reversal of the removal procedure, but note 

the following points: 

a) On models with 02J transmission, before 

refitting the gearbox, insert a M8x35 bolt 

into the hole above the slave cylinder 

aperture with the clutch release lever 

pressed towards the gearbox housing, to 

lock the lever in position. Remove the bolt 

once the gearbox has been fitted. 

b) Apply a smear of high-melting-point 
grease to the clutch friction disc hub 
splines; take care to avoid contaminating 

the friction surfaces. 

c) In order align the transmission with the 

flywheel, gently pull the engine forward as 

the transmission is manoeuvred into 

place. 

d) Tighten the transmission-to-engine bolts 
to the specified torque. 

e) Refer to Chapter 2A, 2B or 2C (as 

applicable) and tighten the engine 

mounting bolts to the correct torque. 

f) Refer to Chapter 8 and tighten the 

driveshaft bolts to the specified torque. 

g) On models with 02J and 02K 
transmissions, refer to Chapter 6 and refit 

the slave cylinder. 

h) On completion, refer to Section 2 and 
check the gearchange linkage/cable 

adjustment (where possible). 

i) Refill the transmission with the correct 

grade and quantity of oil. Refer to 

‘Recommended lubricants and fluids’ and 

Chapter 1A or 1B, as appropriate. 

Warning: Support the trans- 

4 Manual transmission 
overhaul - 
general information 

The overhaul of a manual transmission is a 

complex (and often expensive) 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 

selecting 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 nothing is 

overlooked. 

The tools necessary for an overhaul include 

internal and external circlip pliers, bearing 

pullers, a slide hammer, a set of pin punches, 

a dial test indicator and possibly a hydraulic 

press. In addition, a large, sturdy workbench 

and a vice will be required. 

During dismantling 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 finding 

Section in this manual for more information. 

5 Reversing light switch - 
testing, removal and refitting 

HHS 
Testing 

1 Ensure that the ignition switch is turned to 

the OFF position. 

2 Unplug the wiring harness from the 

reversing light switch at the connector. The 
switch is located on the top of the casing on 

02K and 02J transmissions. On 02M trans- 

missions it is on the front of the casing. 

3 Connect the probes of a continuity tester, 

or multimeter set to the resistance measure- 

ment 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 or 

infinite resistance. When reverse gear is 

selected, the switch contacts should close, 

causing the tester/meter to indicate continuity 

or zero resistance. 

5 lf the switch does not operate correctly, it 

should be renewed. 

Removal 

6 Ensure that the ignition switch is turned to 

the OFF position. 

7 Unplug the wiring harness from the reversing 

light switch at the connector (see illustration). 
8 On models with 02K and 02M trans- 

missions, unscrew the switch from the 

transmission casing, and recover the sealing 

5.7 Disconnect the reversing light switch -— 

02K transmission 

ring. On 02J-equipped models, unscrew the 

two retaining bolts and lift the switch from the 

top of the selector mechanism housing (see 

illustration). 

Refitting 

9 Refitting is a reversal of removal. 

6 Roadspeed 
sensor/speedometer drive - 
removal and refitting HEY 

General information 

1 All transmissions are fitted with an 

electronic speedometer transducer. 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 certain models, the 

signal is also used as an input by the engine 

management system ECU. 

Removal 

2 Ensure that the ignition switch is turned to 

the OFF position. 

3 Locate the speed transducer, at the top 

rear of the transmission casing and unplug the 

wiring harness from the transducer at the 

connector. 

4 On the 02J transmission, the roadspeed 

sensor is fitted directly on top of the drive 

pinion. If required, hold the housing with a 

spanner, then unscrew the transducer from 

the top of the pinion housing and recover the 

5.8 Reversing light switch — 

02J transmission 
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6.5 Withdraw the roadspeed sensor - 

02K transmission 

washer. If necessary, unscrew the pinion 
housing and withdraw it together with the 
pinion. 

5 On the 02K transmission, the transducer 

and pinion unit is retained by a single screw. 
Undo the retaining screw using an Allen key 

and withdraw the unit from the transmission 

casing. Recover the gasket where applicable 
(see illustration). 

6 On the 02M transmission, the transducer is 
in the rear of the transmission (see illus- 
tration). 

Refitting 

7 Refitting is a reversal of removal. 
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vehicles, when the engine is at idle, the faster gearchange response. The ECU 

1 General information 

The VW type O9A automatic transmission 

has five forward speeds (and one reverse). 

The automatic gearchanges are electro- 
hydraulically controlled and the electronic 

control has a ‘self diagnosis’ facility. The 

engine control unit gives information to the 

transmission control unit and exchanges 

signals with other control units. Some of the 

signals exchanged are engine speed, engine 

torque, throttle position, kickdown, ignition 
timing and cruise control. On diesel engined 

vehicle is not moving and the brake pedal is 

depressed, the control unit for the 

transmission shifts into neutral (with the 

selector lever in position D) for more comfort. 

Any faults are stored in the memory and the 

transmission will remain in an emergency 

running mode. If a problem occurs, consult a 

VW dealer or transmission specialist to test 

the electrical/electronic controls. 

The VW type 01M automatic transmission 

has four forward speeds (and one reverse). 

The automatic gearchanges are electronically- 

controlled, rather than hydraulically as with 

previous conventional types. The advantage 

of electronic management is to provide a 

employs ‘Fuzzy logic’ to determine the gear 

up-shift and down-shift points. Instead of 

having predetermined points for up-shift and 

down-shift, the ECU takes into account 

several influencing factors before deciding to 

shift up or down. These factors include engine 

speed, driving ‘resistance’ (engine load), 

brake pedal position, throttle position, and the 

rate at which the throttle pedal position is 

changed. This results in an almost infinite 

number of shift points, which the ECU can 

tailor to match the driving style, be that sporty 

or economic. A kickdown facility is also 

provided, to enable a faster acceleration 

response when required. 
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2.8 Gearbox electrical connections 

1 Solenoid valves 

2 Roadspeed sensor 

3 Multi-function switch 

4 Gearbox speed sensor 

The transmission consists of three main 

assemblies, these being 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 fluid (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 

easy DIY checking of the fluid level, either — 
this must be carried out by a VW dealer, using 

special equipment capable of monitoring the 
fluid temperature (see Chapter 1A or 1B). 

The torque converter incorporates an 

automatic lock-up feature, which eliminates 

any possibility of converter slip in all four 

forward gears; this aids performance and 
economy. 

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 kickdown function of the transmission, 

which acts to select a lower gear (where 

possible) on full-throttle acceleration, is 

operated either by the throttle pedal position 

sensor (models without an accelerator cable) 

or by a switch incorporated into the 

accelerator cable (models with an accelerator 
cable) (see Chapter 4A or 4B for details). On 

models with an accelerator cable, no 

adjustment of the kickdown switch is possible 

other than to ensure the accelerator cable is 
correctly adjusted. 

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 marked with 175. 

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 

roadspeed 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. 

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. There 

is also an emergency running mode, in which 

only 1st, 3rd and Reverse gears can be 

selected. 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 corrected 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 

Selector cable 

Nut 

Circlip 

Selector lever 

H32007 

2.11 Selector cable 

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 left to a VW 

dealer, who will be equipped with the 

necessary equipment for fault diagnosis and 

repair. The information in this Chapter is 

therefore limited 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 

occurring, consult a VW dealer or trans- 

mission specialist before removing the 

transmission from the vehicle, since the 

majority of fault diagnosis is carried out with 
the transmission in situ. 

2 Automatic transmission - 
removal and refitting 

HH 

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, and the left- 
hand driveshaft hub nut/bolt, then raise the 

front of the vehicle and rest it securely on axle 

stands (see Jacking and vehicle support). 

Remove the front wheels. Allow a suitable 

working clearance underneath for the 

eventual withdrawal of the transmission. 

3 Refer to Chapter 11 and remove the bonnet 
from its hinges. 

4 Where fitted, remove the engine acoustic 
cover. 

5 Disconnect the battery negative lead and 

position It away from the terminal. Note: 

Before disconnecting the battery, refer to 

‘Disconnecting the battery’ in the Reference 

section at the rear of this manual. 

6 Remove the battery as described in 

Chapter 5A, then remove the battery tray. 

7 On models with the air filter housing on the 
left-hand side of the engine compartment, 

remove the complete air filter housing and air 
inlet trunking with reference to the relevant 
part of Chapter 4. 

8 Disconnect the wiring connectors from the 

solenoid valves, roadspeed sensor, multi- 

function switch and gearbox speed sensor 
(see illustration). 

9 Remove the wiring loom from the retainer 
on the gearbox and place to one side. 

10 Remove the power steering bracket 

complete with the wiring loom retainer. 

11 Position the selector lever in P and, using 

a screwdriver, lever off the end of the selector 

cable from the selector shaft lever, and unbolt 

the support bracket (see illustration). 
Position the cable to one side. 

12 Remove the earth cable from the upper 
transmission-to-engine bolt. 
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13 Refer to Chapter 5A and remove the 

starter motor. 

14 Clamp off the automatic transmission fluid 

cooler hoses with brake hose type clamps. 

Release the retaining clips and detach the 

hoses from the cooler. 

15 Remove the upper engine-to-transmission 

mounting bolts. 

16 Support the engine with a hoist or support 

bar located on the front wing inner channels. 

Depending on the engine, temporarily remove 

components as necessary to attach the hoist. 

17 Where fitted, remove the left, right and 

centre sections of the engine undershield. On 

turbo diesel models, remove the pipe 

between the intercooler and turbocharger with 

reference to Chapter 4D. 
18 Unscrew the four retaining bolts and 

remove the gearbox sump protective plate. 

19 On 1.4 litre models, free the oxygen 

sensor connector from its retaining bracket on 

the front of the gearbox, and remove the 

bracket. 
20 If fitted, remove the right-hand inner 
constant velocity joint protective cover using 

an Allen key. 
21 With reference to Chapter 8, detach both 

driveshafts from the transmission flanges. 
Although not strictly necessary, we found it 

much easier to remove the transmission with 

the left-hand driveshaft completely removed. 

22 With reference to the relevant part of 

Chapter 2, undo the four retaining bolts, and 

remove the rear mounting from under the 

vehicle. 
23 Unclip the blanking cap, located next to 
the right-hand transmission flange, and turn 

the engine to locate one of the torque 

converter-to-driveplate nuts. Unscrew and 

remove the nut whilst preventing the engine 

from turning by using a wide-bladed 
screwdriver engaged with the ring gear teeth 

on the driveplate visible through the starter 

aperture. Unscrew the remaining two nuts, 

turning the engine a third of a turn at a time to 

locate them. 
24 With reference to the relevant part of 

Chapter 4, separate the exhaust downpipe 

from the intermediate pipe. 
25 Position a trolley jack underneath the 

transmission, and raise it to just take the 

weight of the unit. 
26 Undo and remove the two bolts securing 

the left-hand gearbox mounting to the 

triangular mounting spacer. By controlling 

both the engine hoist/support bar and the 

trolley jack, lower the transmission 
approximately 60 mm. Unscrew the two 
remaining bolts and one nut, and remove the 

transmission mounting spacer. 

27 Unscrew and remove the lower bolts 

securing the transmission bellhousing to the 
engine, noting the bolt locations, as they are 

of different sizes and lengths. 
28 Check that all the 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. 

29 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 vehicle. 

Warning: Support the 

VIN 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. 

30 With the transmission removed, bolt a 

suitable bar and spacer across the front face 

of the torque converter housing, to retain the 

torque converter in position. 

Refitting 

31 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 correctly 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 

converter hub engage with the recesses 

in the automatic transmission fluid pump 

inner wheel. 

b) Tighten all retaining bolts to their 
specified torque wrench settings. 

c) Reconnect and adjust the selector cable, 

as described in Section 4. 

d) On completion, check transmission fluid 

level (see Chapter 1A or 1B). 
e) If anew 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 -— 
general information 

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 
carried out with the transmission in situ. 

4 Selector cable - 
removal, refitting 
and adjustment WHS 

Removal 

1 Disconnect the battery negative lead and 

position It away from the terminal. Note: 

Before disconnecting the battery, refer to 

‘Disconnecting the battery’ in the Reference 

section at the rear of this manual. 

2 Raise and support the vehicle at the front 

end on axle stands (see Jacking and vehicle 

support). Allow a suitable working clearance 

underneath the vehicle. 

3 Move the selector lever to the P position. 

4 Using a wide-bladed screwdriver, prise the 

end of the selector cable from the selector 

lever on the transmission, and remove the 

circlip securing the outer cable to the support 

bracket. 

5 Separate the exhaust downpipe from the 

intermediate pipe with reference to the 

relevant part of Chapter 4. 

6 Remove the centre tunnel heat shield from 

the underside of the vehicle to gain access to 

the selector lever housing. 

7 Undo the securing bolts and remove the 

cover from the selector lever housing (see 

illustration overleaf). 
8 Prise the end of the cable from the lever 

with a screwdriver. 

9 Remove the circlip securing the outer cable 

to the selector lever housing, and withdraw 

the cable from the housing. 

Refitting 

10 Refit the selector cable by reversing the 

removal procedure, noting the following 

points: 

a) Lightly grease the cable end fittings 

before refitting the cable. 

b) Ensure that the cable is correctly routed, 

as noted on removal, and that it is 

securely held by its retaining clips. 

c) Take care not to bend or kink the cable. 

d) Carry out the cable adjustment procedure 

described below before reconnecting the 

cable at the transmission end. 

e) When refitting the outer cable to the 

selector lever housing and the support 

bracket, use new circlips. 

f) Always renew the selector lever housing 

cover seal. 

Adjustment 

11 Inside the car, move the selector lever to 

the P position. 
12 At the transmission, slacken the cable 

locking bolt at the ball socket. Push the cable 

ball socket on to the selector lever. Tighten 

the cable locking bolt to the specified torque. 

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. 
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5 Ignition key 
Park Lock system - 
description and cable renewal WCC 

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 (see illustration 4.7). 

Lock cable 

Removal 

3 Disconnect the battery negative lead and 

position it away from the terminal. Note: 

Before disconnecting the battery, refer to 

‘Disconnecting the battery’ in the Reference 

section at the rear of this manual. 

4 With reference to Chapter 11, Section 28, 

remove the trim under the dash panel to the 

right of the steering column. 

5 Referring to Chapter 10, remove the 

steering wheel and the upper and lower 

steering column shrouds for access to the 

ignition switch 

6 Turn the ignition switch to the On position, 

and move the selector lever to the P position. 

7 Prise the cable retaining clip from the 

4.7 Selector lever assembly 

ignition switch, and pull the cable from the 
housing. 

8 At the selector lever, press down the 

selector lever sleeve with two screwdrivers, 
and pull the handle from the lever. 

9 With reference to Chapter 11 remove the 
centre console. 

10 Slide the cable end fitting from the lever, 

and withdraw the outer cable by squeezing 

together the lugs at the outer cable end fitting. 

11 The lock cable is now free to be removed 

from the vehicle. Take careful note of the 

cable routing, and remove any further trim as 

necessary to facilitate removal of the cable. 

Refitting 

12 Refitting is a reversal of removal. Check 

for the correct operation of the locking 
mechanism. 

1 Selector lever 7 Frame 

handle 8 Bolt 
2 Sleeve 9 Shim 

3 Cover 10 Locking segment 
4 Cover strip 11 Plate 

5 Lever position 12 Locating spring 
display with roller 

6 Retaining clip 13 Selector lever 

14 Roller 22 Gasket 

15 Circlip 23 Cover 

16 Lever housing 24 Bolt 

17 Pivot pin 25 O-ring 

78 Bolt 26 Bolt 
19 Locking lever 27 Contact spring 
20 Washer 28 Bolt 
21 Bolt 29 Clip 

30 Steering lock 38 Nut 
37 Bolt 39 Locking cable 
32 Lock solenoid 40 Circlip 

33 Cable tie 41 Gasket 
34 Spring 42 Selector cable 
35 Locking pin 43 Lever 
36 Nut 44 Support bracket 
37 Washer 45 Circlip 
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Chapter 8 
Driveshafts 

Driveshaft overhaul — general information .............+200000: Ae DrVeEnatts == TemoOval anc renting cin peiupheesurractrsc une 2 

Driveshaft rubber gaiters — renewal ..... 2... cece eee eee eee Se AONGTERIMOMNAUON Oi.» bakka seem ateh a SMEG Gud Ak wore Ne 1 

Degrees of difficulty 

Easy, suitable for SS Fairly easy, suitable EN Fairly difficult, S\\ | Difficult, suitable for | Very difficult, wy 

novice with little 2 | for beginner with 2& | suitable for competent Ry experienced DIY EN suitable for expert DIY BN 

experience aS some experience > DIY mechanic NY mechanic EN or professional BN 

Specifications 
Lubrication 
HV PSION CLOASO mat dswtvie orm fee aan aie s MEME 's 6 oeseud lelai@amy aed) esehlapai ned VAG G 000 603 grease 

Quantity of grease per joint: 

Outer joint: 
RE CHATTIOTO NaS TO ITI damental gay ols co. vious lslisiails (oli) ale unt ahaa 80 g 

PainiecdiametercO. Onis eat mate see +s warps nym abn sukaiwathe Gas 120g 

Inner joint: 

Tripod type CV joint: 
Models with press-fit metal cover (see text) .............05. 1809 

Models with metal cover secured by tabs (see text).......... 120g 

Ball-and-cage type CV joint: 
Rloinadlarieter Gai Witt meee canta ees fess. secisueke ten hslputlegn we stern 90g 

Oui Clameaten | O OJON Meaettte tome are +) afviis euace mye ghia wrap as 120g 

Torque wrench settings Nm Ibf ft 

Driveshaft-to-transmission flange bolts: 
IV Sieve eh a berectan nici eet eT al Broo iai's ow <as e 3x, ae Oy ayoie aly, 0.83 40 30 
NA OMe Piensa tiey tales Sean ew RAE eGo» cee, wipjacng Asnlsyesuel Aisne 70 52 

Hub bolt*: 
SREROTES I hoo seg CR OMNES Sere 5 Cl ha OA RC aero Che ac eae 250 185 

SHER ERED os Se SIs © Sic tO DRRnE ean aoa Angle-tighten through 90° 

Selo laeey, A UIShS Siar ht ae Ree aise 8 h-ck hcl COT a ae Sn ao aa eee ae ae Slacken by one-half turn (180°) 

SSE ACIE MMO Mod RA elie isto ins 3 TCO TIRE Ea In Ip 61% 9 8 pda aR en Asay aw 0, Rotate wheel one-half turn (180°) 

CRUG ENS | RPA ke inane SCC Oy O° Sean ie en Ree 250 185 

SLAC Gi tteme ia pacha kelin «Riv se alti Conta We eRe ge os-«/eMn wai via eon male AO Angle-tighten through 90° 

Hub nut* 

SEACH sleet ava k it~ Wi bib!siate Seat eye sie eiar st ein fags ana Ate hehe 200 148 

LAG peeieinne Cer is Sr Stee Grnds. osittaget co iuea x: ¥ airets Slacken by one-half turn (180°) 

SASS pire, ede Ma basa cata steep Walt ieiane vies acs S10 Gals wa) Am Fp Rotate wheel one-half turn (180°) 

SLAG A eataasiiereralerks lds 1S «tools Rae igh Vom all aA Rk Reme Se 50 37 

Stig wrsterin Hants «oie ous oe eee a egtelo e eteiem ee s.e%e ates» Angle-tighten through 60° (equivalent to 2 spaces on 12-point nut) 

Lower arm-to-balljoint bolts 

Stage tietowiti uric shysipreh chanel Mla. ARERR MW db ek wei 20 15 

STAC iiteet arbi caters wench a Sela ths' « RUMI Fins oR ead evn oN > diold oahald.s Tighten through a further 90° 

* Use new nut/bolt 
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1 General information 

Drive is transmitted from the differential to 

the front wheels by means of two steel 

driveshafts of either solid or hollow 

construction (depending on model). Both 

driveshafts are splined at their outer ends, to 

accept the wheel hubs, and are secured to the 

hub by a large nut/bolt. The inner end of each 

driveshaft is bolted to the transmission drive 
flange. 

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 turn from side to side under steering. 

On all models with manual transmission, 

except for models with 1.6 litre DOHC 

engines, both inner and outer constant 

velocity joints are of the ball-and-cage type. 

On 1.6 litre DOHC engine models, and all 

models with automatic transmission, the outer 
joint is of the ball-and-cage type, but the inner 
joint is of the tripod type. 

Rubber or plastic gaiters are secured over 

both CV joints with steel clips. The gaiters 

contain the grease which lubricates the joints, 

and also protect the joints from the entry of 
dirt and debris. 

2 Driveshafts - 
removal and refitting N x x 

Note: A new hub nut/bolt will be required on 
refitting. 

Note: On automatic transmission models, in 

order to gain the necessary clearance required 

to withdraw the left-hand driveshaft, it may be 

necessary to unbolt the rear engine 

transmission mounting from the subframe, 
and lift the engine slightly. 

Removal 

1 Remove the wheel trim/hub cap (as 

applicable) then apply the handbrake, and 
partially slacken the relevant hub nut/bolt with 

the vehicle resting on its wheels — note that 

the nut/bolt is very tight, and a suitable 
extension bar will probably be required to aid 

slackening. Also slacken the roadwheel 
securing bolts. 
2 Apply the handbrake, then jack up the front 
of the vehicle and support it on axle stands 
(see Jacking and vehicle support). Remove 
the appropriate front roadwheel. 
3 Remove the retaining screws and/or clips, 
and remove the undershields from beneath 
the engine/transmission unit to gain access to 
the driveshafts. Where necessary, also unbolt 
the heat shield from the transmission housing 
to improve access to the driveshaft inner joint 
(see illustration). 

2.3 Remove the heat shield 

4 Using a multi-splined tool, slacken and 
remove the bolts securing the inner driveshaft 

joint to the transmission flange and, where 

applicable, recover the retaining plates from 

underneath the bolts (see illustration). 

Caution: Support the driveshaft by 

suspending it with wire or string - do not 

allow it to hang under its own weight, or 

the joint may be damaged. 

5 Using a suitable marker pen or scriber, 

draw around the outline of the end of the 

suspension lower arm on the lower arm 

balljoint, marking the correct fitted position of 
the balljoint. 

6 Unscrew the lower arm balljoint securing 

bolts, and remove the retaining plate/hub 

assembly from the top of the lower arm. Note: 

On some models, the balljoint inner securing 

bolt hole is slotted; on these models the inner 
securing bolt can be slackened, leaving the 
retaining plate and bolt in position in the arm, 

and the balljoint disengaged from the bolt. 

7 Unscrew and remove the hub nut/bolt. 

8 Carefully pull the hub carrier outwards, and 

withdraw the driveshaft outer constant 
velocity joint from the hub. The joint may be a 
very tight fit in the hub; tap the joint out of the 
hub using a soft-faced mallet (refit the hub nut 
to the end of the driveshaft to protect the 

threads). If this fails to free the driveshaft from 
the hub, the joint will have to be pressed out 
using a suitable tool bolted to the hub. 

9 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. 

2.4 Slackening a driveshaft-to- 

transmission flange bolt 

Caution: Do not allow the vehicle to rest on 

its wheels with one or both driveshaft(s) 

removed, as damage to the wheel bearings 
may result. 

10 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(s)/bolt(s); in this case, 

the inner end(s) of the driveshaft(s) must be 

supported, for example by suspending with 
String from the vehicle underbody. 

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. Coat the splines of the 

outer constant velocity joint, the threads on 

the end of the outer joint, the splines in the 

hub, and the contact face of the hub nut/bolt 
with a thin layer of oil, 

13 Manoeuvre the driveshaft into position, 
and engage the outer joint with the hub. Fit 

the new hub nut/bolt and use it to draw the 
joint fully into position, 

14 Align the suspension lower arm balljoint, 
lower arm, and retaining plate/hub assembly, 
then fit new lower.arm balljoint securing bolts, 
and tighten them to the specified torque 
setting, using the marks made on removal to 
ensure that the balljoint is correctly positioned. 

15 Align the driveshaft inner joint with the 

transmission flange, and refit the retaining 

bolts and (where necessary) plates. Tighten 
the retaining bolts to the specified torque. 
16 Where applicable (see Note at the 

beginning of this Section), fit new rear 

engine/transmission mounting-to-subframe 

bolts, and tighten the bolts to the specified 

torque (see relevant part of Chapter 2). 

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 in the 
Stages given in the Specifications. 

19 Once the driveshaft nut/bolt is correctly 
tightened, tighten the wheel bolts to the 
specified torque (see relevant part of Chap- 
ter 1) and refit the wheel trim/hub cap, 

SN 
~ 
~ 

1 Remove the driveshaft from the car, as 
described in Section 2. Continue as described 
under the relevant sub-heading. Driveshafts 
with a tripod type inner joint can be identified 

by the shape of the inner CV joint; the 
driveshaft retaining bolt holes are in tabs 
extending from the joint, giving it a six-pointed 
star-shaped exterior, in contrast to the 
smooth, circular shape of the ball-and-cage 
joint (see illustrations). 

3 Driveshaft rubber gaiters - 
renewal 
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Hub nut 
Outer joint gaiter 

Gaiter securing clip 
Driveshaft 

Gaiter securing clip 
Inner joint 

Driveshaft-to-transmission flange bolts 
Tripod roller 
Tripod 

10 Circlip 

11 Seal (original) 

12 Seal (repair) 

13 Metal cover 
14 Gaiter securing clip 

15 Inner joint gaiter 

16 Gaiter securing clip 
17 Dished washer 
18 Thrust washer 
19 Circlip 

20 Outer joint 

DANDAAAWNH= 
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3.1a Driveshaft components - models with press-fit metal cover on inner end of inner CV joint 

Outer CV joint gaiter 

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 cut to release them. 
3 Slide the rubber gaiter down the shaft to 

expose the constant velocity joint, and scoop 
out excess grease. 
4 Using a soft-faced mallet, tap the joint off 
the end of the driveshaft. 

5 Remove the circlip from the driveshaft 
groove, and slide off the thrust washer and 

dished washer, noting which way around it is 
fitted. 

6 Slide the rubber gaiter off the driveshaft and 
discard it. 

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, 
10 If on inspection any of the constant 

velocity joint components are found to be 
worn or damaged, it will be necessary to 

MAZO8) 

3.1b Inner driveshaft joint components ~ models with cover on inner end of inner 
CV joint secured by tabs 

renew the complete joint assembly. If the joint 1 Metal cover 5 Inner joint 
is in satisfactory condition, obtain a new gaiter 2 Gaiter securing clip 6 Tripod/roller assembly (eharnfter 

and retaining clips, a constant velocity joint 3 Inner joint gaiter arrowed faces towards driveshaft) 
circlip and the correct type of grease. Grease 4 Driveshaft-to-transmission flange 7 Cirelip 
is often supplied with the joint repair kit — if bolts 8 Seal 
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3.1c Inner driveshaft components - manual transmission models 

(except for models with 1.6 litre DOHC engines) 

1 Circlip 

2 Driveshaft 

3 Driveshaft-to-transmission flange bolts 
4 Bolt retaining plate 

5 Gaiter securing clip 

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 

3.13a Slide on the dished washer, with its 

convex side innermost... 

3.14b ... then locate the joint on the 

driveshaft splines... 

3.13b . 

6 Inner joint gaiter 

7 Inner joint gaiter (alternative type) 

8 Dished washer 

9 Inner joint 

10 Gasket 

slid into place (see illustration). 

12 Slide the new gaiter onto the end of the 

driveshaft, then remove the protective tape 

from the driveshaft splines. 

3.14c ... and tap the joint onto the 

driveshaft 

H32010 

. . then slide on the thrustwasher 

3.11 Tape over the driveshaft splines, then 

slide the new gaiter along the shaft 

13 Slide on the dished washer, making sure 

its convex side is innermost, followed by the 

thrustwasher (see illustrations). 

14 Fit anew circlip to the driveshaft, then tap 

the joint onto the driveshaft until the circlip 

engages in its groove (see illustrations). 

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 (see 

illustration). 

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. 

3.14a Fit the new circlip to the driveshaft 

groove... 

3.16 Seat the gaiter on the outer joint and 

driveshaft, then lift its inner lip to equalise 

the air pressure 
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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 (see illustrations). Secure 

the small retaining clip using the same 

procedure. 

18 Check the constant velocity joint moves 

freely in all directions, then refit the driveshaft 

to the vehicle, as described in Section 2. 

Tripod inner CV joint gaiter 

Press-fit metal cover 

19 This type of joint can be recognised from 

the press-fit metal cover fitted to the end of 

the CV joint outer member (see illustration 

3.1a). The cover is round. On models where 

the inner CV joint gaiter has been renewed 

previously, a metal cover will not be fitted, in 

which case this type of joint can be 

recognised during dismantling by the fact that 

the tripod rollers are a loose fit on the tripod, 

and will slide off easily (if the rollers are 

secured to the tripod, proceed as described in 

paragraphs 45 to 61). 

20 Release the two outer joint gaiter retaining 

clips. If necessary, the retaining clips can be 

cut to release them. Slide the rubber gaiter 

down the shaft, away from the joint outer 

member. 

21 Carefully secure the joint outer member in 

a vice equipped with soft jaws. 

22 Drive ascrewdriver through the side of the 

metal cap over the end of the joint outer 

member, and use the screwdriver to lever the 

cap off the outer member. If the cap cannot 

be levered off, drive a second screwdriver 

through the opposite side of the cap, and use 

the two screwdrivers to lever off the cap. 

23 Scoop out excess grease from the joint, 

then remove the O-ring from the groove in the 

end of the joint outer member. 

24 Using a suitable marker pen or a scriber, 
make alignment marks between the end of the 

driveshaft, the tripod roller assembly, and the 

outer member. 

25 Support the driveshaft and the joint, and 

withdraw the outer member from the vice. As 

the assembly is removed from the vice, make 

sure that the rollers do not fall off the tripod. 

26 Slowly slide the joint outer member down 

the driveshaft, away from the joint, making 

sure that the rollers stay on the tripod. 

27 Mark the rollers and the arms of the 

tripod, so that the rollers can be refitted in 

their original positions, then lift off the rollers 

and place them to one side on a dry, clean 

surface. 
28 Remove the circlip from the end of the 

driveshaft. 

29 Press or drive the driveshaft from the 

tripod, taking great care not to damage the 

surfaces of the roller locating arms. 

30 Slide the outer member and the rubber 
gaiter from the end of the driveshaft. 

31 Thoroughly clean the joint components 

using paraffin, or a suitable solvent, and dry 

3.17a Compress the raised section of the 

gaiter securing clip... 

thoroughly. Carry out a visual inspection as 

follows. 

32 Inspect the tripod rollers and the joint 

outer member for signs of wear, pitting or 

scuffing on their mating surfaces. Check that 

the joint rollers rotate smoothly, with no traces 

of roughness (see illustration). 

33 If the rollers or outer member shown signs 

of wear or damage, it will be necessary to renew 

the complete driveshaft, since the joint is not 

available separately. If the joint is in satisfactory 

condition, obtain a repair kit, consisting of a 

new gaiter, retaining clips, circlip, and the 

correct type and quantity of grease. 

34 Tape over the splines on the end of the 

driveshaft, to protect the new gaiter as it is 

slid into place, then slide the new gaiter and 

securing clips, and the joint outer member 

over the end of the driveshaft (see 

illustrations). Remove the protective tape 

from the driveshaft splines. 

3.32 Check the tripod rollers and outer 

member for signs of wear 

3.34b ... then lever the gaiter carefully 

over the ridge on the driveshaft 

a ae 

3.17b ... taking great care not to cut 

through the clip 

35 Press or drive the tripod onto the end of 

the driveshaft until it contacts the stop, 

ensuring that the marks made on the end of 

the driveshaft and the tripod before 

dismantling are aligned. Note that the 

chamfered edge of the internal splines on the 

tripod should face towards the driveshaft. 

36 Fit the new circlip to retain the tripod on 

the end of the driveshaft. 

37 Refit the rollers to the tripod, ensuring that 

they are refitted in their original locations, as 

noted before removal. 

38 Work 90 grammes (half) of the grease 

supplied with the repair kit into the inner end 

of the joint outer member, then slide the outer 

member over the tripod, ensuring that the 

marks made during dismantling are aligned, 

and clamp the outer member in the vice. 

39 Work the rest of the grease supplied with 

the repair kit into the rear of the joint outer 

member (see illustration). 

3.34a Tape over the driveshaft splines to 

protect the new gaiter... 

3.39 Work the grease into the joint outer 

member 
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40 Slide the rubber gaiter up the driveshaft 

onto the joint outer member, and secure with 

the large clip, as described in paragraph 17. 

41 Lift the gaiter outer end to equalise the air 

pressure in the gaiter, then secure the outer 

gaiter securing clip in position using the same 

method used previously (see illustration). 

42 Check that the grease in the joint outer 

member is evenly distributed around the 

tripod rollers. 

43 Wipe any excess grease from the inner 

face of the joint outer member, then fit the 

rectangular profile O-ring provided in the 

repair kit into the groove in the inner face of 

the joint outer member. The rectangular 

profile of the seal acts as a grease seal, and 

takes the place of the metal cover prised off 

during dismantling. 

44 Check the driveshaft joint moves freely in 

all directions, then refit the driveshaft to the 

vehicle, as described in Section 2. To prevent 

the tripod joint from being pushed back down 

the driveshaft during refitting, temporarily 

stick adhesive tape over the open end of the 

joint outer member (see illustration). Remove 

the tape just before reconnecting the inner 
end of the driveshaft to the transmission. 

Metal cover secured by tabs 

45 This type of joint can be recognised from 

the metal cover fitted to the end of the CV 

joint outer member (see illustration 3.1b). 

The cover fits over the end of the outer 

member flange, and the driveshaft-to- 

transmission flange bolts pass through the 

cover. The cover is secured to the outer 

member flange by three tabs. If the cover is a 

press-fit, or if no cover is fitted, proceed as 

described in paragraphs 19 to 44. 

46 Proceed as described in paragraphs 20 
and 21. 

47 Using a screwdriver, prise up the tabs of 

the metal cap over the end of the joint outer 

member. Lever the cover from the joint outer 
member. 

48 Proceed as described in paragraphs 23 
and 24. 

49 Support the driveshaft and the joint, and 

withdraw the outer member from the vice. 

Slide the joint outer member down the 
driveshaft, away from the joint. 

50 Remove the circlip from the end of the 
driveshaft. 

51 Press or drive the driveshaft from the 

tripod, taking great care not to damage the 
rollers. 

52 Proceed as described in paragraphs 30 to 

36, taking care not to damage the rollers as 
the tripod is refitted. 

53 Work 60 grammes (half) of the grease 
supplied with the repair kit into the inner end 

of the joint outer member, then slide the outer 

member over the tripod, ensuring that the 

marks made during dismantling are aligned, 

and clamp the outer member in the vice. 

54 Work the rest of the grease supplied with 

the repair kit into the rear of the joint outer 
member. 

3.41 Lift the gaiter outer end to equalise 

the air pressure 

55 Slide the rubber gaiter up the driveshaft 

onto the joint outer member, ensuring that the 

end of the gaiter seats in the groove in the 
joint outer member, and secure with the large 
clip as described in paragraph 17. 

56 Lift the gaiter outer end to equalise the air 
pressure in the gaiter, then secure the outer 

gaiter securing clip in position using the same 
method used previously. 

57 Check that the grease in the joint outer 

member is evenly distributed around the 
tripod rollers. 

58 Wipe any excess grease from the inner 

face of the joint outer member, then fit the O- 

ring provided in the repair kit into the groove 

in the inner face of the joint outer member. 

59 Fit the new cover supplied in the repair kit 
to the inner end of the joint outer member, 

ensuring that the bolt holes in the outer 

member and cover are aligned. 
60 Secure the cover by bending the securing 

tabs around the edge of the outer member 
flange. 

61 Check the driveshaft joint moves freely in 

all directions, then refit the driveshaft to the 
vehicle, as described in Section 2. 

Ball-and-cage type 
inner CV joint 

62 Secure the driveshaft in a vice equipped 

with soft jaws, then release the gaiter outer 

H32011 

3.44 Tape over the end of the driveshaft 
joint 

securing clip, securing the gaiter to the 

driveshaft. If necessary, the clip can be cut to 
release it. 

63 Using a hammer and a small drift, 

carefully drive the inner end of the gaiter from 
the joint outer member. 

64 Slide the gaiter down the driveshaft to 

expose the constant velocity joint, and scoop 

out excess grease. 

65 Remove the circlip from the end of the 
driveshaft. 

66 Press or drive the driveshaft from the 

joint, taking great care not to damage the 

joint. Recover the dished washer fitted 

between the constant velocity joint and the 
gaiter. 

67 Slide the gaiter from the end of the 
driveshaft. 

68 Proceed as described previously in 
paragraphs 7 to 12. 

69 Slide the dished washer onto the 

driveshaft, making sure its convex side is 
innermost. 

70 Fit the joint to the end of the driveshaft, 

noting that the chamfered edge of the internal 

splines on the joint should face towards the 
driveshaft. Drive or press the joint into 

position until it contacts the shoulder on the 
driveshaft. 

71 Fit a new circlip to retain the joint on the 
end of the driveshaft. 

72 It the left-hand driveshaft is being worked 

on, mark the final installation position of the 

gaiter outboard end on the driveshaft using 

tape, or paint — do not scratch the surface of 

the driveshaft (see illustration). 

73 Pack the joint with the recommended 

quantity of grease (see Specifications), then 

pack the gaiter with the recommended 
quantity of grease. 

74 Slide the gaiter up the driveshaft, and 

push or drive the inner end of the gaiter onto 
the joint outer member. 

75 If the left-hand driveshaft is being worked 

on, slide the outboard end of the gaiter into 
position using the mark made previously (see 

paragraph 72), then secure the outer gaiter 

securing clip in position as described in 
paragraph 17. 

76 If the right-hand driveshaft is being 

H32012 

3.72 Installation position of inner joint 

gaiter on left-hand driveshaft 

A=17.0mm 
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worked on, slide the outboard end of the 
gaiter into position on the driveshaft, then 

secure the outer gaiter securing clip in 

position as described in paragraph 17 (see 
illustration). 

77 Check the driveshaft joint moves freely in 

all directions, then refit the driveshaft to the 
vehicle, as described in Section 2. 

4 Driveshaft overhaul - 
general information 

If any of the checks described in Chapter 1A 

or 1B reveal wear in any driveshaft joint, first 

remove the roadwheel trim or centre cap (as 

applicable) and check that the hub nut/bolt is 

tight. If the nut/bolt is loose, obtain a new 

nut/bolt, and tighten it to the specified torque 

(see Section 2). If the nut/bolt is tight, refit the 

centre cap/trim, and repeat the check on the 

other hub nut/bolt. 

Road test the vehicle, and listen for a 

metallic clicking from the front of the vehicle 

as the vehicle is driven slowly in a circle on 

full-lock. If a clicking noise is heard, this 

indicates wear in the outer constant velocity 

joint; this means that the joint must be 

renewed. 

If vibration consistent with roadspeed is felt 

through the car when accelerating, there is a 

possibility of wear in the inner constant 

velocity joints. 

To check the joints for wear, remove the 

driveshafts, then dismantle them as described 

in Section 3. lf any wear or free play is found, 

the affected joint must be renewed. Refer to a 

VW dealer for information on the availability of 

driveshaft components. 

H32013 

3.76 Installation position of inner joint 

gaiter on right-hand driveshaft 

A_ Vent chamber in gaiter 

B Vent hole 
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Chapter 9 
Braking system 

ge 

Contents 
Anti-lock braking system (ABS) — general information and 

precautions 

Anti-lock braking system (ABS) components — removal and refitting 20 

Brake disc — inspection, removal and refitting .........-.+--+-- 6 

Pais tel 1OVE CHECK © ow 6 2s nie eee ce ee eee See Weekly checks 

Brak due TeMIOWal boos) a 5 se dea ne ae esse See Chapter 1A or 1B 

Brake light switch — removal and refitting .........-..--+-+-++-- 18 

Peake pad Check: 4 sce: feista was Poe se ee eee = © See Chapter 1A or 1B 

Brake pedal —- removal and refitting ......------+--e-e seen eeee 10 

Front brake caliper — removal, overhaul and refitting ..........-- 5 

Front brake disc shield — removal and refitting .........-.------ 7 

Front brake pads — removal, inspection and refitting .......-.... 4 

General information and precautions ........-.++-2-0eeeeeeee 1 

Handbrake — adjustment ........----- eee ee ee eee eee eee ees 14 

Degrees of difficulty 

Handbrake ‘on’ warning light switch — removal and refitting 

Handbrake cables — removal and refitting ..........-....+++-+-: 16 

Handbrake lever — removal and refitting .....-....---.++++0e-: 15 

Hydraulic pipes and hoses — renewal .......----+-eee eee reese 3 

Hydraulic system — bleeding ........--.- +e cere reece ener 2 

Master cylinder - removal, overhaul and refitting ..........---+-. 13 

Rear brake caliper — removal, overhaul and refitting .........-.-- 9 

Rear brake pads — removal, inspection and refitting .........-.-- 8 

Servo non-return valve — testing, removal and refitting ........... 12 

Servo unit — testing, removal and refitting ...........+.+++--+5- 11 

Servo unit electric vacuum pump (diesel models) — testing, removal 

eed KOTO ay ao es ae cone eat nk bea eres eee soe 22 

Servo unit mechanical vacuum pump (diesel models) — testing, 

removal and refitting .... 2... css edumnenew seme censeres ss 21 

Specifications 
Front brakes 
Calipers: 

All models except 1.8 litre petrol and ASZ & ARL diesels 

1.8 litre petrol and ASZ & ARL diesels .......-.-0---0-eeeeeeee 

Disc diameter: 
All models except 1.8 litre petrol and ASZ & ARL diesels 256 or 280 mm 

1.8 litre petrol and ASZ & ARL diesels ......--6- +e ee ee ee ee eeee 288 or 312 mm 

Disc thickness. 

New: 

All models except 1.8 litre petrol and ASZ & ARL diesels ....... 22.0 mm 

1.8 litre petrol and ASZ & ARL diesels .....-...------ee sere 25.0 mm 

Minimum permissible thickness: 

All models except 1.8 litre petrol and ASZ & ARL diesels ....-.. 19.0 mm 

1.8 litre petrol and ASZ & ARL diesels .......-----+---+-05- 22.0 mm 

Raat SS HNTAOU Pe ees a ore dm cence sine men ee owns 0.1 mm 

Brake pad thickness (all models): 

sar, Sere Se ors FEC IP Se Oe eo AERA ee ble ie 14.0 mm 

Sere rd ete en ee rr ee we nen cims ena nemsvsee 7.0 mm (including backing plate) 

ABS sensor-to-rotor Clearance ........---- cece cece eee n ener eens 0.3 mm 

Rear disc brakes 

Pinariaminicnt 2 Fer Oo ee SS 0 8 a oe nation nd 232 mm 

Disc thickness: 

Niredeties ale meine Saal es 0. 5 SARE Go ote oe Ds ob oe te'ers 9.0 mm 

PC Reivren HI ORS eMOU es ie Te MP Se tT wa Sinn oi aioe ws we 7.0 mm 

Aiewinen CidC MEE eC a. 8 se SSeS UE RE EN eins Cee eee 0.1 mm 

Brake pad thickness (all models): 

Diebitieteim ae, leo, lala as COR. anion Rb na Se oa Hebe 11.5mm 

aires i te. er eee A Se He 5 ei ede eB eee na nsaee 7.5 mm (including backing plate) 
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SL Ses Sess ssssenssssssesssnssnssssesussiesunesssessssesssnessnnsnensensnusee 

Torque wrench settings 

ABS wheel sensor retaining bolts.....,..... 

Brake pedal pivot shaft nut.............00e 

Front brake caliper: 

Mounting bracket bolts (FN3) ............ 

Front brake dieo ehield ...cssseseeveverves 

Master cylinder mounting nuts ...........0. 

Rear brake caliper: 

Guide pin bolts‘ 

Servo unit mounting nuts 

Servo unit mechanical vacuum pump (diesel models) .............. 20 
Servo unit electric vacuum pump (diesel models) 
* Use new bolts 

1 General information 
and precautions 

General information 

The braking system is of servo-assisted, 

diagonal 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 of Golf and Bora covered by this 

manual are equipped with disc brakes at the 

front and rear, ABS is fitted as standard to all 

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 
dise pad, 

The rear brakes are also actuated by single- 

piston sliding calipers, which incorporate 

independent mechanical handbrake 

mechanisms as well, 

Precautions 

* When servicing any part of the system, 
work carefully and methodically; also 

observe scrupulous cleanliness when 

overhauling any part of the hydraulic 

system. Always renew components in axle 

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 concerning the dangers of 

asbestos dust and hydraulic fluid. 

2 Hydraulic system ~ 

WHEY 
bleeding 

Warning: Hydraulic fluid is 

IAN poisonous; wash off immediately 
and thoroughly in the case of skin 

contact, and seek immediate medical 

advice if any fluid is swallowed or gets into 
the eyes. Certain types of hydraulic fluid 

are flammable, and may ignite when 

allowed into contact with hot components; 

when servicing any hydraulic system, it is 

safest to assume that the fluid is 

flammable, and to take precautions 

against the risk of fire as though it is petrol 

that is being handled. Hydraulic fluid is 

also an effective paint stripper, and will 

attack plastics; if any is 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 fluid, always use the 

recommended type, and ensure that it 

comes from a freshly-opened sealed 
container. 

Note: VW specify that at least 0.28 litre of 
brake fluid should be expelled from each 
caliper. 

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. Since the 
clutch hydraulic system also uses fluid from the 

brake system reservoir, it should also be bled 

at the same time by referring to Chapter 6, 
Section 2, 

2 During the bleeding procedure, add only 
clean, unused hydraulic fluid of the 
recommended type; never re-use fluid that 

has already been bled from the system. 
Ensure that sufficient fluid is available before 
starting work. 

3 If there is any possibility of incorrect fluid 
being already in the system, the brake 
components and circuit must be 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, then 
chock the wheels and release the handbrake. 

6 Check that all pipes and hoses are secure, 

unions tight and bleed screws closed. Clean 
any dirt from around the bleed screws. 

7 Unscrew the master cylinder reservoir cap, 

and top the reservoir up to the MAX level line; 
refit the cap loosely, and remember to 

maintain the fluid level at least above the MIN 
level line throughout the procedure, or there is 
a risk of further air entering the system. 
8 There is a number of one-man, do-it- 

yourself brake bleeding kits currently available 

from motor accessory shops. It is 

recommended that one of these kits is used 

whenever possible, as they greatly simplify 

the bleeding operation, and reduce the risk of 
expelled air and fluid being drawn back into 

the system. If such a kit is not available, the 

basic (two-man) method must be used, which 
is described in detail below. 

9 If a kit is to be used, prepare the vehicle as 

described previously, and follow the kit 
manufacturer's instructions, as the procedure 

may vary slightly according to the type being 

used; generally, they are as outlined below in 
the relevant sub-section, 
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10 Whichever method is used, the same 

sequence must be followed (paragraphs 11 

and 12) to ensure the removal of all air from 

the system. 

Bleeding sequence 

11 If the system has been only partially 

disconnected, and suitable precautions were 

taken to minimise fluid loss, it should be 
necessary only to bleed that part of the 

system. 

12 If the complete system is to be bled, then 

it should be done working in the following 

sequence: 

Mark 20 IE system (see Section 19) 

a) Right-hand rear brake. 

b) Left-hand rear brake. 

c) Right-hand front brake. 
d) Left-hand front brake. 

Mark 60 system (see Section 19) 

a) Left-hand front brake. 

b) Right-hand front brake. 

c) Left-hand rear brake. 
d) Right-hand rear brake. 

If the hydraulic fluid has run dry in either 
chamber of the reservoir, the system must be 
pre-bled as follows, before carrying out the 

bleeding sequence described above: 

a) On RHD models, bleed the primary and 
secondary circuit bleed screws on the 

brake master cylinder. 
b) On RHD and LHD models, bleed the front 

left and right brakes simultaneously. 

c) On RHD and LHD models, bleed the rear 

left and right brakes simultaneously. 

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 is 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. 

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. 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 expelled fluid is 

clear of air bubbles (see illustration). 

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. 

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 be 

probably necessary to reduce the pressure to 

less than 1.0 bar (14.5 psi); refer to the 

instructions supplied with the kit. 

25 By connecting a pressurised, fluid-filled 

container to the master cylinder reservoir, 

bleeding can be carried out simply by opening 

each screw in turn (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 fluid 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 complete 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 
bled from the system; it will not be fit for re- 

use. 

2.14 Remove the dust cap (arrowed) from 

the first screw in the sequence 

31 Check the feel of the brake pedal. If it 

feels at all spongy, air must still be present in 

the system, and further bleeding is required. 

Failure to bleed satisfactorily after a 

reasonable repetition of the bleeding 

procedure may be due to worn master 
cylinder seals. 

3 Hydraulic pipes and hoses - 
renewal 

Note: Refer to the note in Section 2 

concerning 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 piece of polythene to obtain an 

airtight seal. Alternatively, flexible hoses can 

be sealed, if required, using a proprietary 

brake hose clamp; metal brake pipe unions 

can be plugged (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 fluid. 

2 If a flexible hose is to be disconnected, 

where applicable unscrew the brake pipe 

union nut before removing the spring clip 

which secures the hose to its mounting 

bracket. 
3 To unscrew the union nuts, it is preferable 

to obtain a brake pipe spanner of the correct 

size; these are available from most large 

motor accessory shops. Failing this, a close- 

fitting open-ended spanner will be required, 

2.22 Bleeding a brake using a one-way 

valve kit 
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4.4 Remove the caliper guide pins 

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 stubborn union, but 

it follows that the pipe and the damaged nuts 

must be renewed on reassembly. Always 

clean 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 If 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 new pipe is of the correct length. The 

safest answer is usually to take the original to 

the shop as a pattern. 

5 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 

correctly routed, with no kinks, and that they 

are secured in the clips or brackets provided. 

After fitting, remove the polythene from the 

reservoir, and bleed the hydraulic system as 

described in Section 2. Wash off any spilt 
fluid, and check carefully for fluid leaks. 

4 Front brake pads - SS 
removal, inspection ON 
and refitting 

Warning: Renew both sets of 
A brake pads at the same time - 

never renew the pads 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. 

4.9 Open the bleed nipple as the piston is 

pushed back into the caliper 

FSIII calipers 

Removal 

1 Apply the handbrake, then jack up the front 

of the vehicle and support it on axle stands 

(see Jacking and vehicle support). Remove 
the front roadwheels. 

2 Trace the brake pad wear sensor wiring 

(where fitted) back from the pads, and 

disconnect it from the wiring connector. Note 

the routing of the wiring, and free it from any 

relevant retaining clips. 

3 Where applicable, to improve access, undo 

the retaining bolts and remove the air 
deflector shield from the caliper. 

4 Remove the two protective rubber caps 

and, using a suitable hexagon key, loosen and 
remove the two caliper guide pins from the 

caliper, then lift the caliper together with pads 

away from the hub carrier (see illustration). 

5 Remove the two brake pads from the caliper, 

noting their correct fitted locations. The inner 

pad is retained in the caliper piston by a white 

clip, and the outer pad is also retained in the 
caliper cut-out by a black clip. If the original 

pads are to be refitted, mark them so that they 

can be refitted in their original positions. Tie the 

caliper to the suspension strut using a piece of 

wire. Do not allow the caliper to hang 

unsupported on the flexible brake hose. 

Inspection 

6 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 

4.11 Ensure the pads and caliper are 

correctly located on the carrier 

4.10 The inboard pad is labelled ‘Piston 

side’ 

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 worn unevenly, or are fouled 

with oil or grease, trace and rectify the cause 

before reassembly. New brake pad kits are 
available from VW dealers. 

7 |f 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. 

Clean out the grooves in the friction material 

(where applicable), and pick out any large 

embedded particles of dirt or debris. Carefully 
clean the pad locations in the caliper 

body/mounting bracket. 
8 Prior to fitting the pads, check that the 
guide pins are free to slide easily in the caliper 

body bushes, and are a reasonably tight fit. 

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 5. 

Refitting 

9 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. To avoid any dirt entering 

the ABS solenoid valves, connect a pipe to 

the bleed nipple and, as the piston is pushed 

back, open the nipple and allow the displaced 

fluid to flow through the pipe into a suitable 
container (see illustration). 

10 Fit the new pads to the caliper. The 

inboard pad is marked ‘Piston side’ with a 

white clip which must be located in the piston 

(see illustration). The outboard pad has a 

black clip which must be located in the outer 

cut-out of the caliper. 

11 Position the caliper and pads over the disc 

and onto the hub carrier, ensuring that the 

lower lug engages correctly (see illustration). 

Pass the pad warning sensor wiring (where 
fitted) through the caliper aperture. 

12 Press the caliper into position sufficiently 

until it is possible to install the caliper guide 
pins. Tighten the guide pins to the specified 
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4.12 Insert the guide pins 

torque (see illustration). Note: Do not exert 

excess pressure on the caliper, as this will 

deform the pad springs, resulting in noisy 

operation of the brakes. 

13 Where applicable, reconnect the brake 
pad wear sensor wiring connectors, ensuring 

that the wiring is correctly routed. Where 
applicable, refit the air deflector shield to the 

caliper. 
14 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. 

15 Repeat the above procedure on the 

remaining front brake caliper. 

16 Refit the roadwheels, then lower the 

vehicle to the ground and tighten the 

roadwheel bolts to the specified torque. 

17 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. 

FN3 calipers 

Removal 

18 Proceed as described in paragraphs 1 

and 2. 
19 Using a screwdriver, lever the brake pad 
retaining spring from the caliper housing (see 

illustration). 
20 Remove the two protective rubber caps 

and using a suitable hexagon key, slacken and 

remove the two caliper guide pins from the 

caliper (see illustration). Then lift the caliper 

away from the brake pads and hub, and tie it 

to the suspension strut using a suitable piece 

of wire. Do not allow the caliper to hang 
unsupported on the flexible brake hose. 

21 Withdraw the two brake pads from the 

caliper-mounting bracket. If the original pads 

are to be refitted, identify them so that they 

can be refitted in their original locations. 

Where applicable, disconnect the pad wear 

sensor wiring connector. 

Inspection 

22 Examine the pads and caliper as 

described previously in paragraphs 6 to 8. If 

new pads are to be refitted, refer to paragraph 

9 before atternpting to push the piston back 

into the caliper. 

4.19 Lever the spring from the caliper 

housing 

Refitting 

23 Where applicable, remove the protect-ive 

foil from the outer pad backplate. Install the 

outer pad in the caliper-mounting bracket, 

ensuring that the friction material of the pad is 

against the brake disc. Install the inner (piston 

side) pad into the caliper. If the original pads 

are being refitted, ensure that they are refitted 
to their original locations as noted before 

removal. The inner pad is fitted with a retaining 
clip, which engages with the recess in the 

piston. Where applicable, note that the pad 

with the wear sensor wiring should be installed 
as the inner pad. New pads are marked with 

an arrow on the backing plate, which identifies 

the direction of rotation. Consequently, the 
pads should be fitted with the arrows pointing 

to the ground (see illustrations). 

24 Press the caliper into position. Install and 

tighten the guide pins to the specified torque 

(see illustration). 

oa 
4.23a Fit the outer pad to the caliper 

mounting bracket 

4.24 Install the caliper guide pins 

4.20 Undo the caliper pins 

25 Refit the brake pad retaining spring to the 

caliper housing (see illustration). 

26 Where applicable, reconnect the brake 

pad wear sensor wiring connectors, ensuring 

that the wiring is correctly routed. 
27 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. 

28 Repeat the above procedure on the 

remaining front brake caliper. 

29 Refit the roadwheels, then lower the 

vehicle to the ground and tighten the 

roadwheel bolts to the specified torque. 

30 Check the hydraulic fluid level as 

described in Weekly checks. 

31 New pads will not give full braking 

efficiency until they have bedded-in. Be 

prepared for this and avoid hard braking 

(where possible) in the first hundred miles or 

so after pad renewal. 

4.23b Refit the inner pad 

4.25 Refit the retaining spring 
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5.8 Use a small screwdriver to extract the 

caliper piston hydraulic seal 

5 Front brake caliper - EN 
removal, overhaul and refitting EN 

SN 

Note: Before starting work, refer to the note 

at the beginning of Section 2 concerning the 

dangers of hydraulic fluid, and to the warning 

at the beginning of Section 4 concerning the 

dangers of asbestos dust. 

Removal 

1 Apply the handbrake, then jack up the front 

of the vehicle and support it on axle stands 

(see Jacking and vehicle support). Remove 
the appropriate roadwheel. 

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. Alternatively, use a 

brake hose clamp, a G-clamp or a similar tool 

to clamp the flexible hose. 

3 Clean the area around the union, then 
loosen the brake hose union nut. 

4 Remove the brake pads as described in 
Section 4. 

5 Unscrew the caliper from the end of the 

brake hose and remove it from the vehicle. 

Overhaul 

6 With the caliper on the bench, wipe away all 

traces of dust and dirt, but avoid inhaling the 

dust, as it is injurious to health. 

Fy /f the piston cannot be 
withdrawn by hand, it can be 

pushed out by applying 

compressed air to the brake 
hose union hole. Only low pressure 

should be required, such as is 
generated by a foot pump. As the 

piston is expelled, take great care not 

to trap your fingers between the piston 
and caliper. 

7 Withdraw the partially-ejected piston from 

the caliper body, and remove the dust seal. 

8 Using a small screwdriver, extract the 

piston hydraulic seal, taking great care not to 

damage the caliper bore (see illustration). 

9 Thoroughly clean all components, using 

only methylated spirit, isopropy! 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 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 Check all components, and renew any 
that are worn or damaged. Check particularly 

the cylinder bore and piston; these should be 

renewed if they are scratched, worn or 

corroded in any way (note that this means the 

renewal of the complete caliper body 

assembly). Similarly check the condition of 

the spacers/guide pins and __ their 

bushes/bores (as applicable); both 

spacers/pins should be undamaged and 

(when cleaned) a reasonably tight sliding fit in 

their bores. If there is any doubt about the 

condition of any component, renew it. 

11 If the assembly is fit for further use, obtain 

the appropriate repair kit; the components are 

available from VW dealers in various 
combinations. 

12 Renew all rubber seals, dust covers and 

caps disturbed on dismantling as a matter of 

course; these should never be re-used. 

13 On reassembly, ensure that all 

components are clean and dry. 

14 Thinly coat the piston and piston seal with 

brake fitting paste (VW part no G 052 150 A2). 

This should be included in the VW caliper 
overhaul/repair kit. 

15 Fit the new piston (fluid) seal, using only 

your fingers (no tools) 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. 

Refitting 

16 Screw the caliper fully onto the flexible 
hose union. 

17 Refit the brake pads as described in 
Section 4. 

18 Securely tighten the brake pipe union nut. 

19 Remove the brake hose clamp or poly- 

thene, as applicable, and bleed the hydraulic 

system as described in Section 2. Note that, 

providing the precautions described were 

6.4 Using a DTI gauge to measure disc 

run-out 

taken to minimise brake fluid loss, it should 

only be necessary to bleed the relevant front 
brake. 

20 Refit the roadwheel, then lower the 

vehicle to the ground and tighten the 

roadwheel bolts to the specified torque. 

6 Brake disc - 
inspection, removal 
and refitting 

RK 

x 
ES 

Note: Before starting work, refer to the note at 

the beginning of Section 4 concerning the 
dangers of asbestos dust. 

Note: /f 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. 

Front brake disc 

Inspection 

1 Apply the handbrake, then jack up the front 

of the car and support it on axle stands (see 

Jacking and vehicle support). 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 It is normal to find a lip of rust and brake 

dust around the perimeter of the disc; this can 

be scraped off if required. If, however, a lip 

has formed due to excessive wear of the 

brake pad swept area, then the disc thickness 

must be measured using a micrometer. Take 

measurements at several places around the 

disc, at the inside and outside of the pad 

swept area; if the disc has worn 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 (Chapter 1A, 

Section 16 or Chapter 1B, Section 19, as 

appropriate). If the run-out is excessive, the 

disc must be renewed (see illustration). 

5 Check the disc for cracks, especially 

around the wheel bolt holes, and any other 

wear or damage, and renew if necessary. 

Removal 

6 Remove the brake pads as described in 
Section 4. 

7 On models with FN3 front brake calipers, 

unscrew the two bolts securing the brake 
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caliper mounting bracket to the hub carrier, 

then slide the caliper assembly off the disc. 

Using a piece of wire or string, tie the caliper 

to the front suspension coil spring, to avoid 

placing any strain on the brake hose. 

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 illustration). If it is tight, 

apply penetrating fluid, and tap its rear face 

gently with a hide or plastic mallet. The use of 

excessive force could cause the disc to be 

damaged. 

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 

retaining screw. 

c) If a new disc has been fitted, use a 
suitable solvent to wipe any preservative 

coating from the disc, before refitting the 

caliper. 

d) On models with FN3 brake calipers, slide 

the caliper into position over the disc, 

making sure the pads pass either side of 

the disc. Tighten the caliper bracket 

mounting bolts to the specified torque. 

e) Fit the pads as described in Section 4. 

f) Refit the roadwheel, then lower the 

vehicle to the ground and tighten the 

roadwheel bolts to the specified torque. 

On completion, repeatedly depress the 

brake pedal until normal (non-assisted) 

pedal pressure returns. 

Rear brake disc 

Inspection 

10 Firmly chock the front wheels, then jack 

up the rear of the car and support it on axle 

stands. Remove the appropriate rear road- 

wheel. 
41 Inspect the disc as described in para- 

graphs 2 to 5. 

Removal 

412 Unscrew the two bolts securing the brake 

caliper mounting bracket in position, then 

slide the caliper assembly off the disc. Using a 

piece of wire or string, tie the caliper to the 

rear suspension coil spring, to avoid placing 

any strain on the hydraulic brake hose. 
413 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 illustration). If it is tight, 

apply penetrating fluid, and tap its rear face 

gently with a hide or plastic mallet. The use of 

excessive force could cause the disc to be 

damaged. 

Refitting 

14 Refitting is a reversal of the removal 

procedure, noting the following points: 

6.8 Undo the disc retaining screw 

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 

retaining screw. 

c) If anew disc has been fitted, use a 

suitable solvent to wipe any preservative 

coating from the disc, before refitting the 

caliper. 

d) Slide the caliper into position over the 

disc, making sure the pads pass either 

side of the disc. Tighten the caliper 

bracket mounting bolts to the specified 

torque. If new discs have been fitted and 

there is insufficient clearance between the 

pads to accommodate the new, thicker 

disc, it may be necessary to push the 

piston back into the caliper body as 

described in Section 8. 

e) Refit the roadwheel, then lower the 

vehicle to the ground and tighten the 
roadwheel bolts to the specified torque. 

On completion, repeatedly depress the 

brake pedal until normal (non-assisted) 

pedal pressure returns. 

7 Front brake disc shield - 
removal and refitting 

Whi 

Removal 

1 Remove the brake disc as described in 

Section 6. 
2 Unscrew the securing bolts, and remove 

the brake disc shield. 

ghee | 

8.3 Counter-hold the mounting bolts 

6.13 Lift away the disc 

Refitting 

3 Refitting is a reversal of removal. Tighten the 

shield retaining bolts to the specified torque. 
Refit the brake disc with reference to Section 6. 

8 Rear brake pads - SS 
removal, inspection SN 
and refitting RR 

Note: Before starting work, refer to the note at 

the beginning of Section 4 concerning the 

dangers of asbestos dust. New caliper 

mounting bolts will be required on refitting. 

Removal 

4 Chock the front wheels, then jack up the 

rear of the vehicle and support it on axle 

stands (see Jacking and vehicle support). 

Remove the rear wheels. 
2 Slacken the handbrake cable and detach it 

from the caliper as described in Section 16. 

3 Slacken and remove the guide pin bolts, 

using a slim open-ended spanner to prevent 

the guide pins from rotating (see illustration). 

Discard the bolts — new ones must be used on 

refitting. 
4 Lift the caliper away from the brake pads, 

and tie it to the suspension strut using a 

suitable piece of wire (see illustration). Do 

not allow the caliper to hang unsupported on 

the flexible brake hose. 
5 Withdraw the two brake pads from the 

caliper mounting bracket and recover the pad 

anti-rattle shims from the mounting bracket, 

noting their correct fitted locations. 

8.4 Remove the caliper 
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In the absence of the special tool, the 

piston can be screwed back into the 

caliper using a pair of circlip pliers. 

Inspection 

6 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 worn unevenly, or fouled with 

oil or grease, trace and rectify the cause 

before reassembly. New brake pads are 

available from VW dealers. 

7 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. 
Clean out the grooves in the friction material 

(where applicable), and pick out any large 

embedded particles of dirt or debris. Carefully 

clean the pad locations in the caliper 

body/mounting bracket. 

8 Prior to fitting the pads, check that the 

guide pins are free to slide easily in the caliper 

bracket, and check that the rubber guide pin 

gaiters are undamaged. 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 9. 

Refitting 

9 If new brake pads are to be fitted, it will be 

necessary to retract the piston fully, by 

rotating it in a clockwise direction as it is 

pushed into the caliper bore (see Haynes Hint 

above). To avoid any dirt entering the ABS 

solenoid valves, connect a pipe to the bleed 

nipple, and as the piston is pushed back open 

the nipple and allow the displaced fluid to flow 

through the pipe into a suitable container. 

10 Fit the pad anti-rattle shims to the caliper 

mounting bracket, ensuring that they are 

correctly located. Install the pads in the 

mounting bracket, ensuring that each pad’s 

friction material is against the brake disc. 

Remove the protective foil from the outer pad 

backing plate (see illustrations). 

11 Slide the caliper back into position over 
the pads. 

12 Press the caliper into position, then install 

the new guide pin bolts, tightening them to 

the specified torque setting while retaining the 

guide pin with an open-ended spanner (see 
illustration). 

13 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. 

14 Repeat the above procedure on the 

remaining rear brake caliper. 

15 Reconnect the handbrake cables to the 

calipers, and adjust the handbrake as 
described in Section 14. 

16 Refit the roadwheels, then lower the 

vehicle to the ground and tighten the road- 
wheel bolts to the specified torque setting. 

17 Check the hydraulic fluid level as 
described in Weekly checks. 

18 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. 

9 Rear brake caliper - EN 
removal, overhaul and refitting 

x 
Note: Before starting work, refer to the note at 

the beginning of Section 2 concerning the 

8.12 Hold the guide pin whilst tightening 

the retaining bolt 

ea 

8.10b Install the brake pads 

dangers of hydraulic fluid, and to the warning 

at the beginning of Section 4 concerning the 

dangers of asbestos dust. 

Removal 

1 Chock the front wheels, then jack up the 

rear of the vehicle and support on axle stands 

(see Jacking and vehicle support). Remove 
the relevant rear wheel. 

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. Alternatively, use a 

brake hose clamp, a G-clamp or a similar tool 
to clamp the flexible hose. 

3 Clean the area around the union on the 
caliper, then loosen the brake hose union nut. 

4 Remove the brake pads as described in 
Section 8. 

5 Unscrew the caliper from the end of the 
flexible hose and remove it from the vehicle. 

Overhaul 

Note: /t is not possible to overhaul the brake 

caliper handbrake mechanism. If the 

mechanism is faulty, or fluid is leaking from the 

handbrake lever seal the caliper assembly 
must be renewed. 

6 With the caliper on the bench, wipe away all 

traces of dust and dirt, but avoid inhaling the 
dust, as it is injurious to health. 

7 Using a small screwdriver, carefully prise 

out the dust seal from the caliper, taking care 
not to damage the piston. 

8 Remove the piston from the caliper bore by 

rotating it in an anti-clockwise direction. This 

can be achieved using a suitable pair of circlip 

pliers engaged in the caliper piston slots. 

Once the piston turns freely but does not 

come out any further, the piston can be 
withdrawn by hand. 

Fy /f the piston cannot be 

withdrawn by hand, it can be 

pushed out by applying 
compressed air to the brake 

hose union hole. Only low pressure 

should be required, such as is 

generated by a foot pump. As the 

piston is expelled, take care not to trap 
your fingers between the piston and 
caliper. 
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10.5a Improvised special tool constructed 

from a modified exhaust clamp, used to 

release the brake pedal from the servo 

pushrod 

9 Using a small screwdriver, extract the 

piston hydraulic seal(s), taking care not to 

damage the caliper bore. 
10 Withdraw the guide pins from the caliper, 

and remove the guide sleeve gaiters. 
41 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 rubber components. Dry the 

components immediately, using compressed 

air or a clean, lint-free cloth. Use compressed 

air to blow clear the fluid passages. 
12 Check all components, and renew any that 

are worn or damaged. Check particularly the 
cylinder bore and piston; these should be 

renewed (note that this means the renewal of 

the complete caliper 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 applic- 

able); both spacers/pins should be undamaged 

and (when cleaned) a reasonably tight sliding fit 

in their bores. If there is any doubt about the 

condition of any component, renew it. 

13 If the assembly is fit for further use, obtain 

the appropriate repair kit; the components are 

available from VW dealers in various 

combinations. 
14 Renew all rubber seals, dust covers and 

caps disturbed on dismantling as a matter of 

course; these should never be re-used. 

15 On reassembly, ensure that all com- 

ponents are clean and dry. 

10.6 Undo the support bracket nut 

10.5b Using the tool to release the brake 

pedal from the servo pushrod 

16 Smear a thin coat of brake fitting paste 

(VW part no G 052 150 A2) on the piston, seal 
and caliper bore. This should be included in 

the overhaul/repair kit. Fit the new piston 

(fluid) seal, using only the fingers (no tools) to 

manipulate into the cylinder bore groove. 
17 Fit the new dust seal to the piston groove, 

then refit the piston assembly. Turn the piston 

in a clockwise direction, using the method 

employed on dismantling, until it is fully 

retracted into the caliper bore. 

18 Press the dust seal into position in the 

caliper housing. 
19 Apply the grease supplied in the repair kit, 

or a copper-based brake grease or anti-seize 

compound, to the guide pins. Fit the new 

gaiters to the guide pins and fit the pins to the 

caliper ensuring that the gaiters are correctly 

located in the grooves on both the pins and 

caliper. 
20 Prior to refitting, fill the caliper with fresh 

hydraulic fluid by slackening the bleed screw 

and pumping the fluid through the caliper until 

bubble-free fluid is expelled from the union 

hole. 

Refitting 
21 Screw the caliper fully onto the flexible 

hose union. 
22 Refit the brake pads as described in 

paragraphs 10 to 12 of Section 8. 
23 Securely tighten the brake pipe union nut. 

24 Remove the brake hose clamp or remove 

the polythene from the fluid reservoir, as 

applicable, and bleed the hydraulic system as 

10.7 Slacken the five securing nuts 

| 

10.5c Rear view of the brake pedal (pedal 

removed) showing plastic lugs (arrowed) 

securing pedal to servo pushrod 

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 rear brake. 

25 Connect the handbrake cable to the 

caliper, and adjust the handbrake as 

described in Section 14. 

26 Refit the roadwheel, then lower the 

vehicle to the ground and tighten the 

roadwheel bolts to the specified torque. On 

completion, check the hydraulic fluid level as 

described in Weekly checks. 

10 Brake pedal - 
removal and refitting 

WKY 

Removal 

1 Disconnect the battery negative lead. Note: 

Before disconnecting the battery, refer to 

‘Disconnecting the battery’ in the reference 

section at the rear of this manual. 

2 With reference to Chapter 11, Section 28, 

remove the driver’s side lower facia trim 

panels, and the trim panel below the dash. 

3 Where fitted, unscrew the two retaining 

screws and remove the connecting plate 

between the clutch and brake pedals. 

4 Remove the brake light switch as described 

in Section 18. 
5 It is now necessary to release the brake 

pedal from the ball on the vacuum servo 

pushrod. To do this, a VW special tool is 

available, but a suitable alternative can be 

improvised (see illustration). Note that the 

plastic lugs in the pedal are very stiff, and it 

will not be possible to release them by hand. 

Using the tool, release the securing lugs, and 

pull the pedal from the servo pushrod (see 

illustrations). 

6 Undo and remove the pedal bracket 

support retaining nut (see illustration). 

7 Unscrew the five nuts securing the pedal 

support bracket to the bulkhead/servo, 

sufficiently to allow the bracket some 

movement. Do not remove the nuts 

completely (see illustration). 

8 Undo the pivot shaft nut and slide the pivot 

shaft to the right, until the pedal is free. 
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Remove the pedal and recover the pivot bush 
(see illustration). 

9 Carefully clean all components, and renew 

any that are worn or damaged. 

Refitting 

10 Prior to refitting, apply a smear of multi- 

purpose grease to the pivot shaft and pedal 

bearing surfaces. 

11 Using a screwdriver, lever the pedal 

bracket away from the bulkhead (see 
illustration). 

12 Pull the servo unit pushrod down, and at 

the same time manoeuvre the pedal into 

position, ensuring that the pivot bush is 
correctly located. 

13 Tighten the five pedal bracket retaining 

nuts securely, and refit the bracket support 
retaining nut. 

14 Hold the servo unit pushrod, and push the 

pedal back onto the pushrod ball. Make sure 

the pedal is securely fastened to the pushrod. 
15 Insert the pedal pivot bolt and tighten the 

retaining nut to the to the specified torque. 

16 Refit the brake light switch, as described 
in Section 18. 

17 Where fitted, refit the connecting plate 

between the clutch and brake pedals, and 
tighten the two retaining bolts securely. 

18 Refit the facia trim panels as described in 
Chapter 11. 

11 Servo unit - 
testing, removal and refitting 

WH 

Testing 

1 To test the operation of the servo unit, 

depress the footbrake several times to 

exhaust the vacuum, then start the engine 

whilst 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 non-return valve as 

10.11 Lever the bracket away from the 

bulkhead 

described in Section 12. On diesel models, 

also check the operation of the vacuum pump 
as described in Section 21 or 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. 

Removal 

Note: On left-hand drive models, 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. A 

new servo unit gasket will be required on 
refitting. 

4 Remove the master cylinder as described in 
Section 13. 

5 Where applicable remove the heat shield 

from the servo, then carefully ease the 

vacuum hose out from the sealing grommet in 
the front of the servo. 

6 Disconnect the servo vacuum sensor 
(where applicable). 

7 With reference to Chapter 11, Section 28, 

remove the driver’s side lower facia trim 
panels, and the trim panel below the dash. 

8 Remove the brake light switch as described 
in Section 18. 

9 Where fitted, unscrew the two retaining 
screws and remove the connecting plate 

between the clutch and brake pedals (manual 
transmission models only). 

10 It is now necessary to release the brake 

pedal from the ball on the vacuum servo 

pushrod. To do this, a VW special tool is 

available, but a suitable alternative can be 
improvised. Note that the plastic lugs in the 

pedal are very stiff, and it will not be possible to 

release them by hand. Using the tool, release 
the securing lugs, and pull the pedal from the 

servo pushrod (see illustration 10.5a). 

11 Again working in the footwell, undo the 
five nuts securing the servo unit to the 

bulkhead, then return to the engine compart- 

ment and manoeuvre the servo unit out of 

position, noting the gasket which is fitted to 

the rear of the unit (see illustration 10.7). 

Note that, on some models, it may be 

necessary to remove the inlet manifold (see 

Chapter 4A or 4B) to give sufficient clearance 
to withdraw the servo. 

Refitting 

12 Check the servo unit vacuum hose sealing 

grommet for signs of damage or deterioration, 
and renew if necessary. 

13 Fit a new gasket to the rear of the servo 

unit, and reposition the unit in the engine 
compartment. 

14 From inside the vehicle, ensure that the 

servo unit pushrod is correctly engaged with 
the brake pedal, and push the pedal onto the 

pushrod ball. Check the pushrod ball is 

securely engaged, then refit the servo unit 

mounting nuts and tighten them to the 
specified torque. 

15 Where removed, refit the connecting plate 

between the clutch pedal and brake pedal, 

tighten the screws securely (manual trans- 
mission models only). 

16 With reference to Section 18, refit the 
brake light switch. 

17 Refit the facia trim panels. 

18 Carefully ease the vacuum hose back into 

position in the servo, taking great care not to 

displace the sealing grommet. Refit the heat 

shield to the servo, and reconnect the vacuum 
sensor wiring plug (where applicable). 

19 Refit the master cylinder as described in 
Section 13 of this Chapter. 

20 Where applicable, refit the inlet manifold 
as described in Chapter 4A or 4B. 

21 On completion, start the engine and 
check for air leaks at the vacuum hose-to- 

servo unit connection; check the operation of 
the braking system. 

12 Servo non-return valve - SS 
testing, removal and refitting NS 

~y 

1 The non-return valve is located in the vacuum 

hose from the inlet manifold to the brake servo. 

If the valve is to be renewed, the complete 

hose/valve assembly should be replaced. 

Removal 

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(s) and disconnect the opposite 

end of the hose assembly from the manifold/ 
pump hose, 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 flow 
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. 
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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 
hose, ensure that the hose is secured in the 
retaining clips. 

10 On completion, start the engine and 
check the valve-to-servo unit connection for 
signs of air leaks. 

SN 
~ » 

Note: Before starting work, refer to the 

warning at the beginning of Section 2 

concerning the dangers of hydraulic fluid. A 

new master cylinder O-ring will be required on 

refitting. 

Removal 

1 On left-hand drive models, the ABS 
hydraulic unit must be removed before the 
master cylinder can be removed. 

Warning: Removal and refitting of 

VIN the hydraulic unit should be 
entrusted to a VW dealer. Great 

care has to be taken not to allow any fluid 

to escape from the unit as the pipes are 

disconnected. If the fluid is allowed to 

escape, air can enter the unit, causing air 

locks which cause the hydraulic unit to 

malfunction. 

13 Master cylinder - 
removal, overhaul and refitting 

2 Disconnect the battery negative lead. Note: 

Before disconnecting the battery, refer to 

‘Disconnecting the battery’ in the Reference 

section at the rear of this manual. Where 
necessary, to improve access to the master 

cylinder, remove the air inlet trunking. 

3 Remove the master cylinder reservoir cap 
(disconnect the wiring plug from the brake 

fluid level sender unit), and syphon the 

hydraulic fluid from the reservoir. Note: Do not 

syphon the fluid by mouth, as it is poisonous; 

use a syringe or an old poultry baster. 

4 Wipe clean the area around the brake pipe 

unions on the side of the master cylinder, and 

place absorbent rags beneath the pipe unions 

to catch any leaking 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 spilt 

fluid immediately with cold water. 
5 Disconnect and plug the clutch master 
cylinder supply hose from the brake reservoir 

(see illustration 13.7). 
6 On vehicles equipped with ESP (Electronic 
Stability Program - see Chapter 10), 

disconnect the two pressure sensors from the 

underside of the master cylinder. 
7 Slacken and remove the two nuts and 
washers securing the master cylinder to the 
vacuum servo unit, remove the heat shield 

> SE 

13.7 Brake cylinder nuts (A), and clutch 

cylinder supply hose (B) 

(where fitted), then withdraw the unit from the 

engine compartment (see_ illustration). 

Remove the O-ring from the rear of the master 
cylinder, and discard it. 

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 

a sealed unit. 
9 The only items which can be renewed are 

the mounting seals for the fluid reservoir; if 

these show signs of deterioration, withdraw 
the retaining pin, 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, push it fully home, and insert the 

retaining pin. 

Refitting 

10 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. 
11 Fit the master cylinder to the servo unit, 

ensuring that the servo unit pushrod enters 

the master cylinder bore centrally. Refit the 

heat shield (where applicable), master cylinder 

mounting nuts and washers, and tighten them 

to the specified torque. 

12 Wipe clean the brake pipe unions, then 

refit them to the master cylinder ports and 

tighten them securely. 

13 On vehicles equipped with ESP, 

reconnect the pressure sensors on the 

underside of the master cylinder. 

hes 

14.5 Slacken the adjuster nut 

14 Reconnect the clutch master cylinder 

supply hose to the reservoir. 

15 Refill the master cylinder reservoir with 

new fluid, and bleed the complete hydraulic 

system as described in Section 2. 

fy 14 Handbrake - SN 
adjustment SS 

~ 

1 To check the handbrake adjustment, first 

apply the footbrake firmly several times to 

establish correct pad-to-disc clearance, then 

apply and release the handbrake several 

times. 

2 Applying normal moderate pressure, pull 

the handbrake lever to the fully-applied 

position, counting the number of clicks from 

the handbrake ratchet mechanism. If 

adjustment is correct, there should be 

approximately 4 to 7 clicks before the 

handbrake is fully applied. If this is not the 

case, adjust as follows. 

3 Remove the handbrake cover or the centre 

console (see Chapter 11), as applicable, to 

gain access to the handbrake lever. 

4 Chock the front wheels, then jack up the 

rear of the vehicle and support it on axle 

stands. 

5 With the handbrake fully released, slacken 

the handbrake adjuster nut until both the rear 

caliper handbrake levers are back against 
their stops (see illustration). 

6 From this point, tighten the adjusting nuts 

until both handbrake levers just move off the 

caliper stops. Ensure that the gap between 

each caliper handbrake lever and its stop is 

between 1.0 and 1.5 mm, and ensure both the 

right- and left-hand gaps are equal (see 

illustration). Check that both wheels/discs 

rotate freely, then check the adjustment by 

applying the handbrake fully and counting the 

clicks from the handbrake ratchet (see 

paragraph 2). If necessary, re-adjust. 

7 Once adjustment is correct, refit the hand- 

brake cover or centre console (as applicable). 

H32014 | 

14.6 Turn the adjustment nuts until a gap 

(A) of between 1.0 and 1.5 mm can be seen 

between the caliper handbrake lever and 

the end stop 
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15 Handbrake lever - SS 
removal and refitting 

Removal 

1 Remove the centre console as described in 

Chapter 11. 

2 If desired, remove the handbrake lever 

cover sleeve by depressing the locating tag 

with a screwdriver, then sliding the sleeve 

from the lever. 

3 Disconnect the wiring plug from 

handbrake ‘on’ warning light switch. 

4 Slacken the handbrake cable adjuster nut 

sufficiently to allow the ends of the cables to 

be disengaged from the equaliser plate (see 

illustration). 

5 Unscrew the three retaining nuts, and 

withdraw the lever (see illustration). 

Refitting 

6 Refitting is a reversal of removal, bearing in 

mind the following points. 

a) Prior to refitting the handbrake cover, 

adjust the handbrake as described in 
Section 14. 

b) Check the operation of the handbrake ‘on’ 

warning switch prior to refitting the centre 

console. 

the 

16 Handbrake cables - 
removal and refitting 

WHEY 

Removal 

1 Remove the centre console as described in 

Chapter 11, to gain access to the handbrake 

lever. The handbrake cable consists of two 

sections, a right- and a left-hand section, 

which are linked to the lever by an equaliser 

plate. Each section can be removed 
individually. 

2 Slacken the handbrake cable adjuster nut 

sufficiently to allow the ends of the cables to 

be disengaged from the equaliser plate. 

3 Chock the front wheels, then jack up the 
rear of the car and support it on axle stands, 

4 Working back along the length of the cable, 

16.5 Release the cable inner from its lever 

and withdraw the cable from the caliper 

15.4 Disengage the cable 

noting its correct routing, and free it from all 

the relevant guides and retaining clips. 

5 Disengage the inner cable from the caliper 

handbrake lever, then remove the outer cable 

retaining clip and detach the cable from the 

caliper (see illustration). Withdraw the cable 

from underneath the vehicle. 

Refitting 

6 Refitting is a reversal of removal, bearing in 

mind the following points. 

a) When locating the handbrake cable 

sheath in the guide on the rear trailing 

arm, the cable clamping ring must lie in 

the middle of the clip. 
b) Before refitting the centre console, adjust 

the handbrake as described in Section 14. 

17 Handbrake ‘on’ 
warning light switch - 
removal and refitting Mii 

Removal 

1 Disconnect the battery negative lead. Note: 

Before disconnecting the battery, refer to 

‘Disconnecting the battery’ in the reference 

section at the rear of this manual. 

2 Remove the centre console, with reference 

to Chapter 11 if necessary. 

3 Disconnect the wiring plug from the switch. 

4 Squeeze the securing lugs, and withdraw 

the switch from the handbrake lever assembly 

(see illustration). 

17.4 Handbrake warning switch (arrowed) 

15.5 Unscrew the retaining nuts 

Refitting 
5 Refitting is a reversal of removal. 

18 Brake light switch - 
removal and refitting 

Mii 

Removal 

1 The brake light switch is located on the 

pedal bracket beneath the facia. Disconnect 
the battery negative lead. Note: Before 

disconnecting the battery, refer to 

‘Disconnecting the battery’ in the Reference 

section at the rear of this manual. 

2 Working in the driver's footwell, remove the 

lower facia panel, see Chapter 11, Section 28. 

3 Reach up behind the facia and disconnect 

the wiring connector from the switch (see 
illustration). 

4 Twist the switch through 90° and release it 

from the mounting bracket. 

Refitting 

5 Prior to installation, fully extend the brake 
light switch plunger. 

6 Fully depress and hold the brake pedal, 

then manoeuvre the switch into position. Align 

the shaped lug of the switch with the 

corresponding cut-out in the bracket (see 

illustration). Secure the switch in position it 

by pushing it into the bracket and twisting it 

through 90°, then release the brake pedal. 
7 Reconnect the wiring connector, and check 
the operation of the brake lights. The brake 

18.3 Disconnect the brake switch 



18.6 Align the shaped lug with the 

corresponding cut-out in the bracket 

lights should illuminate after the brake pedal 

has travelled approximately 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 lower facia panel. 

19 Anti-lock braking system 
(ABS) - general information 
and precautions 

Note: On models equipped with traction 

control, the ABS unit is a dual function unit, 
controlling both the anti-lock braking system 
(ABS) and the electronic differential locking 

(EDL) system functions. 

ABS is standard on models covered in this 
manual; the system may also be referred to as 

including EBD (Electronic Brake Distribution) 

which means it adjusts the front and rear 

braking forces according to the weight being 
carried. Two types of ABS are fitted: the Mark 

20 IE and the Mark 60 (see illustrations). The 

system comprises a hydraulic unit (which 

contains the hydraulic solenoid valves and 

accumulators), the electrically-driven fluid 

return pump, four roadwheel sensors (one 

fitted for each wheel), and the electronic 

control module (ECM). The purpose of the 

system is to prevent wheel(s) locking during 

heavy braking. This is achieved by automatic 
release of the brake on the relevant wheel, 

followed by re-application of the brake. 

The solenoids are controlled by the ECM, 

which itself receives signals from the four 

wheel sensors, which monitor the speed of 

rotation of each wheel. By comparing these 

speed signals, the ECM 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 ECM senses that a wheel is about to 

lock, it operates the relevant solenoid valve in 

the hydraulic unit, 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 con- 

tinues to decrease at an abnormal rate, the 

ECM switches on the electrically-driven return 

pump, which pumps the hydraulic fluid back 

into the master cylinder, releasing pressure on 

the brake caliper so that the brake is released. 

19.1a Distinguishing features of the Mark 20 IE ABS hydraulic unit 

1 ABS version (A = 100 mm) 

2 ABS/EDL version (A = 130 mm) 

3 ABS/EDL/TCS version (A = 130 mm) 
4 ABS/EDL/TCS/ESP version (A = 135 mm) 
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Once the speed of rotation of the wheel returns 

to an acceptable rate, the pump stops; the 

solenoid valve opens, allowing the hydraulic 

master cylinder pressure to return to the caliper, 

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 return 

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 ECM. 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. 

lf a fault does develop in the ABS system, 

the car must be taken to a VW dealer for fault 

diagnosis and repair. 

20 Anti-lock braking system 
(ABS) components - 
removal and refitting WHEY 

Hydraulic unit 

1 Removal and refitting of the hydraulic unit is 

best entrusted to a VW dealer, as a fault 

diagnosis check must be performed on 

completion using specialist equipment. 

Electronic control module (ECM) 

2 The ECM is mounted underneath the 

hydraulic unit. Although it can be separated 

from the hydraulic unit, due to the delicacy of 

the components and the need for absolute 

cleanliness, it is recommended that the work 

be entrusted to a VW dealer. 

Front wheel sensor 

Removal 

3 Chock the rear wheels, then firmly apply the 

handbrake, jack up the front of the car and 

support on axle stands (see Jacking and 

vehicle support). Remove the appropriate 

front roadwheel. 

19.1b Distinguishing features of the 

Mark 60 ABS hydraulic unit 

1 ABS/EDL/TCS/ESP version (A = 100 mm) 
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20.4 Disconnect the wheel speed sensor 

4 Disconnect the electrical connector from 

the sensor by carefully lifting up the retaining 

tag, and pulling the connector from the sensor 

(see illustration). 

5 Slacken and remove the hexagon socket- 

head bolt securing the sensor to the hub 

carrier, and remove the sensor from the car. 

Refitting 

6 Ensure that the sensor and hub carrier 

sealing faces are clean. 

7 Apply a thin coat of multi-purpose grease 

(VW recommend the use of lubricating paste 

G 000 650 - available from your dealer) to the 
mounting hole inner surface, then fit the 

sensor to the hub carrier. Refit the retaining 

bolt and tighten it to the specified torque. 

8 Ensure that the sensor wiring is correctly 

routed and retained by all the necessary clips, 
and reconnect the wiring connector. 

9 Refit the roadwheel, then lower the car to 

the ground and tighten the roadwheel bolts to 
the specified torque. 

Rear wheel sensor 

Removal 

10 Chock the front wheels, then jack up the 
rear of the car and support it on axle stands 

(see Jacking and vehicle support). Remove 

the appropriate roadwheel. 

11 Remove the sensor (paragraphs 4 and 5). 

Refitting 

12 Refit the sensor as described above in 

paragraphs 6 to 9. 

Front reluctor rings 

13 The front reluctor rings are integral with 

the wheel hubs. Examine the rings for damage 

Se ais ee CE >a 

21.6 Undo the pump retaining nuts and 

bolt 

vacuum pump on the diesel engine 

such as chipped or missing teeth. If renewal is 

necessary, the complete hub assembly must 

be renewed with the bearings as described in 
Chapter 10. 

Rear reluctor rings 

14 The rear reluctor rings are integral with the 
rear wheel hub. Examine the rings for signs of 

damage such as chipped or missing teeth. If 

renewal is necessary, remove the disc as 

described in Section 6, renew the hub and 
bearings as described in Chapter 10. 

21 Servo unit mechanical 
vacuum pump (diesel models) 
- testing, removal and refitting Hi 

Testing 

1 The operation of the braking system 

vacuum pump can be checked using a 
vacuum gauge. 

2 Disconnect the vacuum hose 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 idle, 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 Reconnect the vacuum hose. Overhaul of 

the vacuum pump is not possible, since no 

major components are available separately for 

it. If faulty, the complete pump assembly must 

be renewed. 

21.9 Align the drive gear with the slot in 

the end of the camshaft 

Removal 

Note: A new pump O-ring will be required on 
refitting. 

5 Release the retaining clip, and disconnect 

the vacuum hose from the top of pump. Also, 

where applicable, disconnect the outlet hose 

from the pump (see illustration). 

6 Slacken and remove the pump retaining 

bolt, and the two pump retaining nuts (see 

illustration). 

7 Withdraw the vacuum pump from the 

cylinder head, and recover the O-ring seal. 

Discard the O-ring — a new one shouid be 
used on refitting. 

Refitting 

8 Fit the new O-ring to the vacuum pump, 

and apply a smear of oil to the O-ring to aid 
installation. 

9 Manoeuvre the vacuum pump into position, 

making sure that the slot in the pump drive 
gear aligns with the slot on the pump 

driveshaft (see illustration). 

10 Refit the pump retaining nuts and bolt, 

and tighten to the specified torque. 
11 Reconnect the vacuum hose(s) to the pump, 

and secure in position with the retaining clip(s). 

22 Servo unit electric vacuum 
pump (diesel models) - 
testing, removal and refitting 

N xs x 
Note: The electric vacuum pump is only fitted 

to models with ABS, EDL, TCS and ESP. 

Testing 

1 With the engine stopped, depress the brake 

pedal several times to exhaust the vacuum in 

the servo unit. The pedal will become firm. 

2 Start the engine, then slowly depress the 

brake pedal. An audible ‘click’ must be heard 

as the electric vacuum pump is activated, and 

the pedal will be easier to depress. 

Confirmation that the pump is running can be 

made by an assistant touching the pump as 
the pedal is depressed. 

3 Overhaul of the electric vacuum pump is 

not possible, therefore, if faulty, the pump 

must be renewed. 

Removal 

4 The electric brake vacuum pump is located 

on the left-hand side of the front suspension 

subframe. Apply the handbrake, then jack up 

the front of the vehicle and support it on axle 

stands (see Jacking and Vehicle Support). 

Remove the left-hand front roadwheel. 

5 Disconnect the wiring from the vacuum pump. 

6 Unscrew the mounting bolts from the 

hydraulic unit bracket, then disconnect the 
vacuum hose from the pump. 

7 Unbolt the bracket from the suspension 

subframe, and withdraw the vacuum pump. 

Refitting 

8 Refitting is a reversal of removal, but tighten 
the mounting bolts/nut to the specified torque. 
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Suspension and steering systems 

Contents 
Front anti-roll bar — removal and refitting ..............020000s 7 

Front anti-roll bar connecting link — removal and refitting ......... 8 
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Front suspension strut — removal, overhaul and refitting ......... 4 
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Power steering system — bleeding ........... 0. eee eee eee eens 21 

Rear anti-roll bar — removal and refitting ...........0..e eee eee ae 

Degrees of difficulty 

Easy, suitable for B&Q 

novice with little 

expenence 

Fairly easy, suitable 

for beginner with 

some experience 

Specifications 
Front suspension 
Type 

Type 

Type 

Wheel alignment and steering angles* 
Front wheel: 

Camber angle: 
Standard suspension 
Sports suspension 
PEEUVIGIY SUSHENSION icles cnstamem a aaa «cpa Oe os 6s Rha vm 

Maximum difference between sides (all models) 

Castor angle: 
Standard suspension 

Sports suspension 
Heavy-duty SUSHENSION 0 o8iiien a Madea! siete ene ee 

Maximum difference between sides (all models) 

Toe setting 
Toe-out on turns (20° left or right): 

Standard suspension 
Sports suspension 
HEAVILY SUSDENSION Gwit ais vies s)ASae sv one eae weNewe ae RS 

*Refer to a VW dealer for the latest recommendations. 

Fairly difficult, WS 

suitable for competent a 

x DIY mechanic 

Rear axle assembly — removal and refitting ..............2004.. 13 
Rear axle rubber mountings — renewal ...........:ee cece eens 14 

Rear hub assembly — removal and refitting ..............+0005- 9 

Rear stub axle — removal and refitting ..........0.ce cece ee eues 10 

Rear suspension shock absorber and coil spring — removal and 

FOOT ARIICH SaehePa aptazas see wl rkaiter daca ta ies eieahs OG onan ae aisle ee ae «acne 11 

Steering column — removal, inspection and refitting ............. At 

Steering gear assembly - removal, overhaul and refitting......... 19 

Steering gear rubber gaiters and track rods — renewal ........... 20 

Steering wheel — removal and refitting ...........0 0. eee ee aeee 16 
Track rod end\=removal and refitting 2 easier sehen ae ieee? 23 

Vehicle level sender — removal and refitting .............0.005- Te 

Wheel alignment and steering angles — general information ....... 24 

Wheel and tyre maintenance and tyre pressure 
GHECKS<ntiteroraich yeas sAecerate) ne Ae EON aCe See Weekly checks 

Difficult, suitable for 

experienced DIY 

mechanic 

Very difficult, 

suitable for expert DIY 

or professional 
x xs x 

Independent, with MacPherson struts incorporating coil springs and 

telescopic shock absorbers. Anti-roll bar fitted to all models 

Transverse torsion beam axle with trailing arms. Separate gas-filled 

telescopic shock absorbers and coil springs. Anti-roll bar fitted to all 

models 

Rack-and-pinion. Power assistance standard 

-30’ + 30’ 
-33’ + 30’ 
-16' + 30° 

30’ 

1°30) 20" 
12°31" 20° 
er) 20: 
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Se ee ae el ene ie PS SET EB ele 

Wheel alignment and steering angles (continued) 
Rear wheel: 

Camberatighe ..\. a tiraepmiircke cies cl netite ohn al OTe a eRe eRe 8 =A 2 face 20) 

Maximum difference between sides ............0.00.0eeeeeaee 30’ 
Toe setting: 

Except Estate: 

Standard‘Suspansiofinasa. «.caalaa cts tae eee ee eee 20’ + 10’ 

Sports:suspension™ ewe. vec eee ey ete Po) soe \\(0jp 

MEaVyCULY SUSPENSION irs air-n siete ae ie eee ee 10’ +10°/-7’ 
Estate: 

Standard/Suspension, sin: ace cet. Re eee ee ee 16’ + 10’ 
POMS; SUSPEMSIOM® Aaj. talaiare seo cee arate ls ee ee RMR ero 220210; 

Meavyvidulty;StiSDENSIOnieycmunstis Grete itera eee een eee a 10’ +10°/-7’ 

Roadwheels 
RY( 2] = eerie hs ciel Aenea REO ae RR NE Mame Hada 5 ale ola aldly Aluminium alloy 

Tyres 
SLPASY ASS. cared nc cea eR RNS ARE ce MERE GS, Ae catch eRe 175/80R14, 195/65R15, 205/60R15, 205/55R16, 

225/45R17 and 225/40ZR18 
POSSUNCS, ty ate ae sraiore SG, 2° Meera che Pana tere casa ROR ont see Weekly checks on page 0°17 

Torque wrench settings Nm Ibf ft 

Front suspension 

Anti-roll bar: 

Mounting clamp-to-subframe bolts .............c0 cece eeeaeee 25 18 
Connecting link-to-anti-roll bar bolt nut* ...................0-. 30 22 
Connecting link-to-lower arm bolt. .....2.....+.0-+¢ecesessss 45 33 

FUG NOt DOIEGIS Sai, Sahai Ca, meee Ca) 1A cae See Chapter 8 
Lower arm: 

Pivot/mounting bolts*: 
SE Toll eye ly ene oes rene CLES 5 Aeneas Se My be 70 52 
Stage Qe seks cre eRe Neh ce A ae oe ee Angle-tighten a further 90° 

Balljoint-to-lower arm bolts*: 

SLAC TIO nee emer eee rater a eee ee heen ey Se ee nee ee 20 15 
Stage: Di ee 1 erent ee REM. aha el Te) AL eles sia Angle-tighten a further 90° 

Ballioiintimuttieemesrcsctater sees aoe tay OSES <n, Re Me arcmin oer 45 33 
Suspension strut: 

Bottom clamp bolt nut’: 

Stageiil tesa erie ee cis: ils, Roatan twee a wh eel 60 44 
LAGS, Dig Mar kt. EP SN een HA eres lw iat aed Ae Angle-tighten a further 90° 

WP PSRIMOUNUTG NUT mmurtiase aes yak ay tent nur Ot ea MAE 60 44 
SDUMGiseabirotalninGiyUtm re ecw ater c cn oe a ramen pe oor oe 60 44 

Splasinplate:to: Wheelihousingm yen sss sews Ucmmn Etna gate eee 10 7 
Subframe-to-underbody bolts”: 

SSL AION ROI Gin a orsi'e okies ant wamien eed Fo: ee 100 74 
SLE To (Cee. 8 SB eter ars ME eae de nate eM Ee eR aS Angle-tighten a further 90° 

Vehicle level sender: 
Sender to underbody (pop-rivet screw) ................000000. 8 6 
Sencderiink:tolowehanmineeenaeer rt on nhrc eenets i) elena 6 4 

Steering 

Power steering pump mounting bolts ...............e00c:sessee 25 18 
Power steering pump pressure hose union bolt................... 30 22 
Steering column universal joint clamp bolt* ...................... 30 22 
Steering column: 

RIPperimOunting, DOS -trner a it ereennrte | Ma a ae 25 18 
VowskiTiounting bolt Nuta eer mee aires ty ss oe oe 10 
Fluid pipe union bolts: 

MI4CUnION: DOL Seca tan thes ech eee eee. Une ce ae glam 40 30 
NUUG UNION DOW: eer icreralenae tne c aa eye RR Pc GOB 45 33 

Steering gear mounting bolts*: 
Stage 1 Picotto ern ee, Aa, ale ae 20 15 
ot Ye ee = 4 ae Ee TT Oe ee oe go eC ae Angle-tighten a further 90° 

Steorng whselibolt hancweuk shee weds fa... w chee eee cee 50 37 
PAGK FOO DEINE Okt (fia AM are ae cc cote eww tick Se 50 37 
TraCsrod balliaintiuthay sae gee, ORs os ck Oak Ree eo 45 33 
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Torque wrench settings (continued) 

Rear suspension 

Axle mounting bolts and nuts* 

Hub nut* 

Shock absorber: 

Lower mounting bolt and nut* 

Upper mounting bolts* 

Shock absorber-to-upper mounting nut* 

Vibration damper-to-axle bolts”: 

Roadwheels 

BOA WHEE DOES crate Sucre werner wide dearer 

* Renew the nut/bolt every time it is removed 

StU Ade OMS tes os.6)< Acreage 'on-(- sehetat-) Seueteene 5 
Vehicle level sender to trailing arm ........... 

MoM ONe ainda Boe sista 20 

Ibf ft 

89 

1 = General information 

The independent front suspension is of the 

MacPherson strut type, incorporating coil 

springs and integral telescopic shock 

absorbers. The struts are located by transverse 

lower suspension arms, which use rubber inner 

mounting bushes, and incorporate a balljoint at 

the outer ends. The front wheel bearing 

housings, which carry the wheel bearings, 

brake calipers and the hub/disc assemblies, 

are attached to the MacPherson struts by 
clamp bolts, and connected to the lower arms 

through the balljoints. A front anti-roll bar is 

fitted to all models. The anti-roll bar is rubber- 

mounted, and is connected to both lower 

suspension arms by short links. 
The rear suspension consists of a torsion 

beam axle with telescopic shock absorbers 

and coil springs. An anti-roll bar is 

incorporated into the rear axle beam. 
The safety steering column incorporates an 

intermediate shaft at its lower end. The inter- 

mediate shaft is connected to both the 

steering column and steering gear by 

universal joints, although the shaft is supplied 

as part of the column assembly and cannot be 

separated. Both the inner steering column 
and intermediate shaft have splined sections 

which collapse during a major frontal impact. 

The outer column is also telescopic with two 

sections, to facilitate reach adjustment. 

The steering gear is mounted onto the front 
subframe, and is connected by two track 

rods, with balljoints at their inner and outer 

ends, to the steering arms projecting 

rearwards from the wheel bearing housings. 

The track rod ends are threaded to the track 

rods in order to allow adjustment of the front 

wheel toe setting. 
Power-assisted steering is fitted as 

standard on all models. The hydraulic steering 
system is powered by a belt-driven pump, 

which is driven off the crankshaft pulley. 

All models are fitted with an Anti-lock Brake 

System (ABS), and can also be fitted with a 
Traction Control System (TCS), an Electronic 

Differential Lock (EDL) system and an 

Electronic Stability Program (ESP). The ABS 

may also be referred to as including EBD 

(Electronic Brake Distribution) which means it 

adjusts the front and rear braking forces 

according to the weight being carried, and the 

TCS may also be referred to as ASR (Anti Slip 

Regulation). 
The TCS system prevents the front wheels 

from losing traction during acceleration by 

reducing the engine output. The system is 

switched on automatically when the engine is 

started, and it utilises the ABS system sensors 

to monitor the rotational speeds of the front 

wheels. 
The ESP system extends the ABS, TCS and 

EDL functions to reduce wheel spin in difficult 

driving conditions. It does this by using 

highly-sensitive sensors which monitor the 

speed of the vehicle, lateral movement of the 

vehicle, the brake pressure, and the steering 

angle of the front wheels. If, for example, the 

vehicle is tending to oversteer, the brake will 

be applied to the front outer wheel to correct 

the situation. If the vehicle is tending to 

understeer, the brake will be applied to the 

rear inside wheel. The steering angle of the 

front wheels is monitored by an angle sensor 

on the top of the steering column. 

The TCS/ESP systems should always be 

switched on, except when driving with snow 

chains, driving in snow or driving on loose 

surfaces, when some wheel spin may be 
advantageous. The ESP switch is located in 

the centre of the facia. 
Some models are also fitted with an 

Electronic Differential Lock (EDL) which 

reduces unequal traction from the front 

wheels. If one front wheel spins 100 rpm or 

more faster than the other, the faster wheel is 

slowed down by applying the brake to that 

wheel. The system is not the same as the 

traditional differential lock, where the actual 

differential gears are locked. Because the 

system applies a front brake, in the event of a 

brake disc overheating the system will shut 

down until the disc has cooled. No warning 

light is displayed if the system shuts down. As 

is the case with the TCS system, the EDL 

system uses the ABS sensors to monitor front 

wheel speeds. 

2 Front wheel bearing housing 
- removal and refitting 

Wy 
Note: All self-locking nuts and bolts disturbed 

on removal must be renewed as a matter of 

course. 

Removal 

41 Remove the wheel trim/hub cap (as 

applicable) and loosen the driveshaft 

retaining nut/bolt (hub nut/bolt) with the 

vehicle resting on its wheels. Also loosen the 

wheel bolts. 
2 Apply the handbrake, then jack up the front 
of the vehicle and support it on axle stands 

(see Jacking and vehicle support). Remove 

the front roadwheel and also remove the 

splash guard from under the engine 

compartment. 

3 Unscrew and remove the driveshaft 

retaining nut/bolt (see illustration). 

2.3 Removing the driveshaft retaining nut 



10°4 Suspension and steering systems 

2.4 The ABS wheel sensor on the inside of 

the wheel bearing housing 

abe. ane 
ere ae 

2.5c ... remove the guide pins... 

4 Remove the ABS wheel sensor as 

described in Chapter 9 (see illustration). 

5 Remove the brake disc as described in 

Chapter 9 (see illustrations). This procedure 

includes removing the brake caliper, however 

do not disconnect the hydraulic brake hose 

2.8b ...and remove the retaining plate 

from the top of the lower arm 

2.5a Remove the caps... 

2.5d ... withdraw the brake caliper... 

from the caliper. Using a piece of wire or 

string, tie the caliper to the front suspension 

coil spring, to avoid placing any strain on the 

hydraulic brake hose. 

6 Unbolt the splash plate from the wheel 
bearing housing. 

2.8a Unscrew the bolts... 

2.8c Pull out the wheel bearing housing 

and release the driveshaft from the hub 

2.5b ... then loosen the guide pins with an 

Allen key... 

2.5e ... then undo the screws... 

7 Loosen the nut securing the steering track 

rod balljoint to the wheel bearing housing. To 

do this, fit a ring spanner to the nut, then hold 

the balljoint pin stationary using an Allen key. 

With the nut removed, it may be possible to 

release the balljoint from the wheel bearing 

housing by turning the balljoint pin with an 

Allen key. If not, leave the nut on by a few 

turns to protect the threads, then use a 

universal balljoint separator to release the 

balljoint. Remove the nut completely once the 

taper has been released. 

8 To ensure correct wheel alignment on 

refitting, mark the positions of the bolt heads 

before unscrewing the front suspension lower 

balljoint-to-lower arm retaining bolts, and 

remove the retaining plate from the top of the 

lower arm. Now use a soft-faced mallet to tap 

the driveshaft from the hub splines while 

pulling out the bottom end of the wheel 

bearing housing. If the driveshaft is tight on 

the splines, it may be necessary to use a 

puller bolted to the hub to remove it (see 

illustrations). 

9 Note which way round it is fitted, then 

unscrew the nut and remove the clamp bolt 

securing the wheel bearing housing to the 

bottom of the strut. 

10 The wheel bearing housing must now be 

released from the strut. To do this, VW 

technicians insert a special tool into the split 

wheel bearing housing, and turn it through 90° 

to open up the clamp. A similar tool can be 

made out of an old screwdriver, or 

alternatively a suitable cold chisel can be 

driven into the split as a wedge. Slightly press 
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inwards the top of the wheel bearing housing, 

then push it downwards from the bottom of 

the strut (see illustrations). 

Refitting 

11 Note that all self-locking nuts and bolts 

disturbed on removal must be renewed as a 

matter of course. 
12 Ensure that the driveshaft outer joint and 
hub splines are clean and dry, then lubricate 

the splines with fresh engine oil. Also lubricate 

the threads and contact surface of the hub 

nut/bolt with oil. 

13 Lift the wheel bearing assembly into 

position, and engage the hub with the splines 

on the outer end of the driveshaft. Fit the new 

hub nut/bolt, tightening it by hand only at this 

stage. 

14 Engage the wheel bearing housing with 

the bottom of the suspension strut, making 

sure that the hole in the side plate aligns with 

the holes in the split housing. Remove the tool 

used to open the split. 

15 Insert the strut-to-wheel bearing housing 

clamp bolt from the front, and fit the new 
retaining nut. Tighten the nut to the specified 

torque. 

16 Refit the lower arm balljoint and retaining 

plate, and tighten the bolts to the specified 

torque. 
17 Refit the track rod balljoint to the wheel 

bearing housing, then fit a new retaining nut 

and tighten it to the specified torque. If 

necessary, hold the balljoint pin with an Allen 

key while tightening the nut. 

18 Refit the splash plate and tighten the 

bolts. 
19 Refit the brake disc and caliper with 

reference to Chapter 9. 
20 Refit the ABS wheel sensor as described 

in Chapter 9, Section 20. 

21 Ensure that the outer joint is drawn fully 

into the hub, then refit the roadwheel and 

splash guard. Lower the vehicle to the 

ground, and tighten the roadwheel bolts. 
22 Tighten the driveshaft retaining nut/bolt in 

the stages given in the Specifications. It is 

recommended that an angle gauge is used to 

ensure the correct tightening angle. 

23 Check and, if necessary, have the front 

wheel alignment checked, as described in 

Section 24. 

3 Front hub bearings - 
renewal 

WHY 
Note: The bearing is a sealed, pre-adjusted and 
prelubricated, double-row roller type, and 

requires no maintenance. A press will be 

required to remove the bearing, however, and if 

such a tool is not available, a large bench vice 

and spacers (such as large sockets) will serve as 

an adequate substitute. The bearing’s inner 
races are an interference fit on the hub, and if the 
inner race remains on the hub when the latter is 

pressed out, a knife-edged bearing puller will be 

H32015 

2.10a Tool used by VW technicians to 

open up the split wheel bearing housing 

8 

2.10c Withdrawing the wheel bearing 

housing from the bottom of the 

suspension strut 

required to remove it. Note that the bearing is 

rendered unserviceable when it is removed. 

1 Remove the wheel bearing housing as 

described in Section 2. 
2 Support the wheel bearing housing securely 

on blocks or in a vice. Using a metal tube which 

bears only on the inner end of the hub, press the 

hub out of the bearing. If the bearing’s outboard 

inner race remains on the hub, remove it using a 

bearing puller. Take care not to damage the ABS 

rotor which is welded to the hub. 

3 Extract the bearing retaining circlip from the 

outside of the wheel bearing housing. 

4 Securely support the outer face of the 
wheel bearing housing. Using a suitable metal 

tube, press the complete bearing assembly 

out of the wheel bearing housing. 

5 Thoroughly clean the hub and wheel bearing 

housing, removing all traces of dirt and grease, 

and polish away any burrs or raised edges 

which might hinder reassembly. Check both 

for cracks or any other signs of wear or 

damage, and renew them if necessary. It is 

recommended that the circlip is renewed, 

regardless of its apparent condition. 

6 On reassembly, apply a light coating of 

molybdenum disulphide grease (VW 

recommend Molykote — available from your 

dealer) to the bearing outer race and bearing 

surface of the wheel bearing housing. 

7 Securely support the wheel bearing 

housing, and locate the bearing in the hub. 

Press the bearing fully into position, ensuring 

that it enters the hub squarely, using a metal 

tube or suitable socket which bears only on 

the bearing outer race. 

2.10b Using a cold chisel to open up the 

wheel bearing housing and release the 

suspension strut 

Ses “] 

2.10d Wheel bearing housing 

8 Once the bearing is correctly seated, 

secure the bearing in position with the new 

circlip, ensuring that it is correctly located in 

the groove in the wheel bearing housing. 

9 Support the outer face of the hub, and 

locate the wheel bearing housing bearing 

inner race over the end of the hub. Press the 

bearing onto the hub, using a metal tube or 

socket which bears only on the inner race of 

the hub bearing, until it seats against the hub 
shoulder. Check that the hub rotates freely, 

and wipe off any excess oil or grease. 

10 Refit the wheel bearing housing as 

described in Section 2. 

4 Front suspension strut - 
removal, overhaul and refitting 

HEY 
Note: All self-locking nuts and bolts disturbed 

on removal must be renewed as a matter of 

course. 

Removal 

41 Apply the handbrake, then jack up the front 

of the vehicle and support it on axle stands 

(see Jacking and vehicle support). Remove 

the appropriate roadwheel. 

2 Refer to Chapter 9 and unbolt the front 

brake caliper from the wheel bearing housing. 

Do not disconnect the hydraulic brake line. 

Support or tie the caliper to one side, taking 

care to avoid placing any strain on the brake 

line. 
3 Unscrew the front suspension balljoint-to- 
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4.4a Disconnect the wiring from the ABS 

wheel sensor... 

4.7a Use an Allen key to hold the piston rod 

while unscrewing the upper mounting nut 

lower arm retaining bolts, and remove the 

retaining plate from the top of the lower arm. 

This is necessary to provide additional room 

in order to lower the wheel bearing housing 

from the strut. If removing the left-hand 

Suspension strut, it may be necessary to 

detach the automatic headlight range control 
sensor arm from the lower arm. 

4 Disconnect the wiring from the ABS wheel 

sensor, and remove the wiring from the strut 

support (see illustrations). 

5 Note which way round it is fitted, then 

unscrew the nut and remove the clamp bolt 

securing the wheel bearing housing to the 

bottom of the strut (see illustration). 

6 Release the wheel bearing housing from the 
strut by slightly opening the split housing with 

reference to Section 2, then slightly pressing 

inwards the top of the wheel bearing housing, 

4.8 Removing the front suspension strut 

from underneath the wheel arch 

4.4b ...and release the wiring from the 

strut support 

and pushing it downwards from the bottom of 

the strut. There is no need to remove the 

driveshaft from the hub. 

7 Unclip the plastic cover from the strut 

upper mounting, then unscrew and remove 

the upper mounting nut and recover the 

mounting plate. Note that it may be necessary 

to retain the strut piston rod with a suitable 

Allen key, to prevent it from rotating as the nut 

is loosened (see illustrations). 

8 Release the strut from the wheel bearing 
housing and manoeuvre it out from 

underneath the wheel arch (see illustration). 

Overhaul 

AN 
Warning: Before attempting to 

dismantle the suspension strut, a 

suitable tool to hold the coil 
spring in compression must be obtained. 

4.10 Compressor tool (double clamp type) 

fitted to the front suspension coil spring 

4.5 Removing the clamp bolt securing the 

wheel bearing housing to the strut 

hy Serre rae 

4.7c ...and recover the mounting plate 

Adjustable coil spring compressors are 

readily available, and are recommended for 

this operation. Any attempt to dismantle 

the strut without such a tool is likely to 

result in damage or personal injury. 

9 With the strut removed from the car, clean 

away all external dirt. If necessary, mount it 
upright in a vice during the dismantling 
procedure. 

10 Fit the spring compressor, and compress 

the coil spring until all tension is relieved from 

the upper spring seat (see illustration). 

11 Unscrew and remove the spring seat 

retaining nut, whilst retaining the strut piston 

with a suitable Allen key, then remove the 

bearing and mounting rubber, followed by the 

upper spring seat (see illustrations). On 

models with heavy duty suspension, also 
remove the spacer/bush. 

4.11a Unscrew the spring seat retaining 

nut... 



4.11b ...then remove the bearing and 

mounting rubber... 

12 Remove the coil spring (together with the 

compressor tool), then slide off the protective 

gaiter and rubber damper stop (see 

illustrations). 

13 With the strut assembly now completely 

dismantled (see illustration), examine all the 

components for wear, damage or defor- 

mation, and check the bearing for smooth- 

ness of operation. Renew any of the 

components as necessary. 
14 Examine the strut for signs of fluid 

leakage. Check the strut piston for signs of 
pitting along its entire length, and check the 

strut body for signs of damage. While holding 

it in an upright position, test the operation of 

the strut by moving the piston through a full 

stroke, and then through short strokes of 50 to 

100 mm. In both cases, the resistance felt 

should be smooth and continuous. If the 

resistance is jerky, or uneven, or if there is any 

visible sign of wear or damage to the strut, 

renewal is necessary. 

15 if any doubt exists about the condition of 

the coil spring, carefully remove the spring 

compressors, and check the spring for 

distortion and signs of cracking. Renew the 

spring if it is damaged or distorted, or if there 

is any doubt as to its condition. 
16 Inspect all other components for signs of 

damage or deterioration, and renew as 

necessary. 
17 Slide the rubber damper and protective 

gaiter onto the strut piston. 
18 Fit the coil spring (together with the 

compressor tool) onto the strut, making sure 

its lower end is correctly located against the 

spring seat stop (see illustration). 
19 Refit the upper spring seat (and 

spacer/bush where fitted), followed by the 
bearing and mounting rubber. Screw on the 

new retaining nut, and tighten to the specified 

torque setting whilst retaining the strut piston 

with the Allen key. 

Refitting 
20 Manoeuvre the strut into position under 

the wheel arch, then locate the mounting plate 

on the suspension strut turret and screw on 

the new upper mounting nut. Tighten the nut 

to the specified torque, and refit the plastic 

cover. 
21 Engage the wheel bearing housing with 
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4.11c ... followed by the upper spring 

seat... 

4.12b ... protective gaiter... 

the bottom of the suspension strut, making 

sure that the hole in the side plate aligns with 

the holes in the split housing. Remove the tool 

used to open the split. 
22 Insert the new strut-to-wheel bearing 

housing bolt from the front, and fit the new 

retaining nut. Tighten the nut to the specified 

torque. 

23 Refit the lower arm balljoint and retaining 

plate, and tighten the bolts to the specified 

torque and angle. Where applicable, refit the 

headlight range control sensor arm to the 

lower arm and tighten the nut. 
24 Reconnect the wiring to the ABS wheel 

sensor, and attach the wiring to the strut 

support. 
25 Refer to Chapter 9 and refit the front 

brake caliper to the wheel bearing housing. 

26 Refit the roadwheel and lower the vehicle 

to the ground. Tighten the roadwheel bolts. 

4.13 The front suspension strut 

completely dismantled 

4.12a ... coil spring with compressor 

tool... 

4.12c ...and rubber damper stop 

5 Front suspension lower arm 
- removal, overhaul 
and refitting Wey 

Note: Ail self-locking nuts and bolts disturbed 
on removal must be renewed as a matter of 

course. 

Removal 

1 Apply the handbrake, then jack up the front 

of the vehicle and support it on axle stands 

(see Jacking and vehicle support). Remove 

the appropriate front roadwheel and the 

engine compartment undershield. 

2 If the left-hand lower arm is being removed 

on automatic transmission models, unscrew 

the bolts securing the engine/transmission 

rear mounting to the subframe. Discard the 

bolts, new ones should be used on refitting. 

4.18 Make sure the lower end of the coil 

spring locates in the seat stop 
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5.6a Lower arm front mounting bolt... 

This is necessary to allow the engine/ 

transmission unit to be moved slightly 

forwards when removing the lower arm front 

bolt, 

3 If removing the left-hand lower arm on 

models with an automatic headlight range 

control system, mark the position of the level 

sender link on the plate on the front of the 

lower arm, then unserew the nut and detach 

the sender link arm, 

4 Unscrew and remove the bolt securing the 

anti-roll bar link to the front of the lower arm. 

Where applicable, remove the headlight range 
control adjustment plate, 

5 Unscrew the front suspension lower 

balljoint-to-lower arm retaining bolts, and 

remove the retaining plate from the top of the 

lower arm, 

6 Unscrew and remove the lower arm pivot 

bolt and rear mounting bolt (see 
illustrations), On automatic transmission 

models it will be necessary to lever the 

engine/transmission slightly forwards in order 

to remove the front pivot bolt, 

7 Remove the arm from the subframe and 

withdraw from under the vehicle, If necessary, 

hakole 

5.8 Fitting position of the lower arm rear 

mounting bush 

Arrow indicates cam which must point 

outwards 

a rd a. 

5.6b ... and rear mounting bolt 

for additional working room, unbolt the 

driveshaft inner joint from the transmission 

drive flange with reference to Chapter 8, 

Section 2, and pull out the wheel bearing 
housing, 

Overhaul 

8 Thoroughly clean the lower arm, then check 

carefully for cracks or any other signs of wear 

or damage, paying particular attention to the 

pivot and rear mounting bushes. If either bush 

requires renewal, the lower arm should be 

taken to a VW dealer or suitably-equipped 

garage, A hydraulic press and _ suitable 

spacers are required to press the bushes out 

of the arm and install the new ones. When 

fitting a new rear mounting bush, make sure 

that it Is located in the lower arm correctly 

(see illustration), The cam must always point 
outwards. 

Refitting 

9 Locate the lower arm in the subframe, and 

insert the new pivot and rear mounting bolts. 

Tighten the rear mounting bolt to the specified 

torque and angle, however only hand-tighten 
the front pivot bolt at this stage. 

10 Where removed, refit the driveshaft inner 
joint to the transmission flange with reference 
to Chapter 8. 

11 Refit the balljoint and retaining plate to the 
lower arm using new bolts, and tighten the 

bolts to the specified torque and angle. 

12 Refit the anti-roll bar link to the front of the 

lower arm and tighten to the specified torque. 

Where applicable, refit the headlight range 
control adjustment plate at the same time. 

6.2a The front suspension lower balljoint 

on the wheel bearing housing 

13 On models equipped with automatic 

headlight range control, refit the sender link 

arm to its previously noted position on the 

left-hand lower arm plate, and tighten the nut. 

14 If the left-hand lower arm is being refitted 

on automatic transmission models, align the 
engine/transmission rear mounting with the 

subframe and fit the new mounting bolts. 

Tighten the bolts to the specified Stage 1 
torque and through the specified Stage 2 
angle (see Chapter 2A, 2B or 2C —- as 
applicable). 

15 Refit the roadwheel and undershield then 

lower the vehicle to the ground. With the 

weight of the vehicle on the suspension, 

tighten the lower arm front pivot bolt to the 
specified torque and angle. 

6 Front suspension EN 
lower arm balljoint - removal, 
inspection and refitting EN 

Note: A// se/f-lockirig nuts and bolts disturbed 
on removal must be renewed as a matter of 

course, 

Removal 

Method 1 

1 Remove the wheel bearing housing as 
described in Section 2. 

2 Unscrew and remove the balljoint retaining 

nut, then release the balljoint from the wheel 
bearing housing using a universal balljoint 

separator (see illustrations). Withdraw the 

balljoint. 

Method 2 

3 Apply the handbrake, then jack up the front 

of the vehicle and support it on axle stands 

(see Jacking and vehicle support). Remove 

the appropriate front roadwheel and the 

engine compartment undershield. 

4 Unscrew and remove the bolts securing the 

inner driveshaft joint to the transmission 

flange (see Chapter 8, Section 2). Support the 
driveshaft by suspending it with wire or string. 

5 Unscrew the balljoint-to-lower arm bolts 

and remove the retaining plate from the top of 
the lower arm. 

6 Pull the wheel bearing housing outwards, 

and remove the balljoint from the lower arm. 

6.2b Using a universal balljoint separator 

tool to remove the lower balljoint 
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Retain the wheel bearing housing away from 

the lower arm by inserting a block of wood 

between the strut and the inner body panel. 

7 Unscrew and remove the balljoint retaining 
nut, then release the balljoint from the wheel 

bearing housing using a universal balljoint 

separator. Withdraw the balljoint. 

Inspection 

8 With the balljoint removed, check that it 

moves freely, without any sign of roughness. 

Check also that the balljoint rubber gaiter 

shows no sign of deterioration, and is free 

from cracks and splits. Renew as necessary. 

Refitting 

Method 1 

9 Fit the balljoint to the wheel bearing 

housing and fit the new retaining nut. Tighten 
the nut to the specified torque setting, noting 

that the balljoint shank can be retained with 

an Allen key if necessary to prevent it from 

rotating. 
10 Refit the wheel bearing housing with 

reference to Section 2. 

Method 2 

11 Fit the balljoint to the wheel bearing 

housing and fit the new retaining nut. Tighten 

the nut to the specified torque setting, noting 

that the balljoint shank can be retained with 

an Allen key if necessary to prevent it from 

rotating. 
12 Remove the wooden block and move the 

strut inwards, then refit the balljoint and 

retaining plate to the lower arm using new 

bolts, and tighten the bolts to the specified 

torque and angle. 
13 Refit the driveshaft inner joint to the 
transmission flange, and tighten its retaining 

bolts to the specified torque (see Chapter 8). 

14 Refit the roadwheel and undershield, then 
lower the vehicle to the ground and tighten 

the wheel bolts to the specified torque. 

~ 

BS 
Note: Ai// self-locking nuts and bolts disturbed 
on removal must be renewed as a matter of 

course. 

Removal 

1 Apply the handbrake, then jack up the front 

of the vehicle and support it on axle stands 
(see Jacking and vehicle support). Remove 

both front roadwheels. 
2 Remove both anti-roll bar connecting links 

as described in Section 8. 
3 Mark the anti-roll bar to indicate which way 

round it is fitted, and the position of the rubber 

mounting bushes. This will aid refitting. 
Unscrew and remove the anti-roll bar 
mounting clamp bolts from the subframe, and 

release the clamps from the lower slots. Note 
that it may be necessary to loosen the 

7 Front anti-roll bar - 
removal and refitting 

> 

8.2 Front anti-roll bar connecting link 

attachment to the lower arm 

mounting bolts and lower the subframe for 

access to the clamp bolts. 

4 Manoeuvre the anti-roll bar out from 

underneath the vehicle. Remove the rubber 

mounting bushes from the bar. 

5 Carefully examine the anti-roll bar 
components for signs of wear, damage or 

deterioration, paying particular attention to 

the rubber mounting bushes. Renew worn 

components as necessary. 

Refitting 

6 Fit the rubber mounting bushes to the anti- 

roll bar, aligning them with the marks made 

prior to removal. 
7 Offer up the anti-roll bar, and manoeuvre it 

into position. Refit the mounting clamps, 

ensuring that their ends are correctly located 
in the slots on the subframe, and refit the 
retaining bolts. Ensure that the bush markings 

are still aligned with the marks on the bars, 

then securely tighten the mounting clamp 

retaining bolts. 
8 Where necessary, tighten the subframe 

mounting bolts to the specified torque. 

9 Refit the connecting links with reference to 

Section 8. 
10 Refit the roadwheels, then lower the 

vehicle to the ground and tighten the wheel 

bolts to the specified torque. 

8 Front anti-roll bar 
connecting link - 
removal and refitting WUE 

Note: All self-locking nuts and bolts disturbed 

on removal must be renewed as a matter of 

course. 

Removal 

1 Apply the handbrake, then jack up the front 

of the vehicle and support it on axle stands 

(see Jacking and vehicle support). Remove 

the relevant front roadwheel. 

2 Unscrew and remove the bolt securing the 
link to the front of the lower arm (see 

illustration). If removing the link on the left- 

hand side on models equipped with an 

automatic headlight range control system, 

note that the sender link arm is located 

between the link and the lower arm. 

‘ee : 
WME oS } Soe@e a 

8.3 Nut securing the connecting link to the 

front anti-roll bar 

3 Using an Allen key to hold the link upper 

bolt, unscrew the nut and detach the link from 

the anti-roll bar (see illustration). 

4 Inspect the link rubbers for signs of damage 

or deterioration. If evident, renew the link 

complete. 

Refitting 

5 Refitting is a reversal of removal, but delay 

fully tightening the link bolts until the weight of 

the car is on the front suspension. 

9 Rear hub assembly - 
removal and refitting 

WHY 
Note: The rear wheel bearings cannot be 

renewed independently of the rear hub, 

because the outer races are formed in the hub 
itself. If excessive wear is evident, the rear hub 

must be renewed complete. The rear hub nut 

must always be renewed after removal. 

Removal 

4 Chock the front roadwheels, then jack up 

the rear of the vehicle and support on axle 

stands (see Jacking and vehicle support). 

Release the handbrake and remove the 

relevant rear roadwheel. 

2 Remove the rear brake caliper and 

mounting bracket with reference to Chapter 9 

(see illustrations). Do not disconnect the 

hydraulic brake pipe. Move the caliper just 

clear of the brake disc, without bending the 

hydraulic pipe excessively, and support it with 

welding rod or on an axle stand. 

a — 

9.2a Unscrew the guide pin bolts... 
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9.3a Undo the crosshead screw... 9.3b ...and remove the rear brake disc 

3 Undo the crosshead screw then withdraw 5 Unscrew and remove the hub nut (see 
the brake disc from the hub (see illustrations). illustrations). Note that it is tightened to a 
4 Remove the dust cap from the centre of the high torque and a socket extension bar may 
hub using a screwdriver or cold chisel (see be required to loosen it. It is recommended 
illustrations). that the nut is renewed whenever removed. 

Y hn: 

9.5a Use a socket extension 

a: 

bar to loosen 

the hub nut which is tightened to a high 

torque 

9.6a Using a puller to remove the rear hub 9.6b The ABS rotor may remain on the inner 
race —- remove it before fitting the puller 

ree the dust cap... 

=. 
SE & 

9.4a Carefully tap f 

6 Using a suitable puller, pull the hub and 

bearings from the stub axle. The bearing inner 

race will remain on the stub axle, and a puller 

will be required to remove it; use a sharp cold 

chisel to move the race away from the stub 

9.6c Using a puller to remove the inner 

race from the stub axle 
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axle base so that the puller legs can fully 

engage the race. The ABS rotor may come off 

of the hub and remain on the inner race as the 

hub is being removed, and it should be 
removed over the race before pulling off the 

race (see illustrations). 

7 Examine the hub and bearings for wear, 

pitting and damage. It is highly likely that the 

bearing surfaces will be damaged as a result 
of the inner race remaining on the stub axle, 

however if all the bearing surfaces and balls 

appear to be in good order upon inspection, 

the hub may be refitted. 

Refitting 

8 Wipe clean the stub axle, then check that 
the bearing races are adequately lubricated 

with suitable grease. Check that the inner 

bearing race is located correctly in the hub. 
Also make sure that the ABS rotor is pressed 
firmly onto the inner end of the hub. 

9 Locate the hub as far as possible on the 

stub axle. VW technicians use a special 

elongated hub nut to pull the hub onto the 

stub axle, since the normal retaining nut is not 

long enough to reach the threads. If the 

special nut is unavailable, carefully drive on 

the hub using a metal tube or socket located 

only on the inner bearing race (see 

illustrations). 

10 Screw on the new nut and tighten it to the 

specified torque (see illustration). 
41 Check the dust cap for damage and 
renew it if necessary. Use a hammer to 

carefully tap the cap into the hub (see 

illustration). Note: A badly fitting dust cap will 

allow moisture to enter the bearing, reducing 

its service life. 
12 Refit the brake disc and tighten the 

crosshead screw. 
13 Refit the rear brake mounting bracket and 

caliper with reference to Chapter 9. 

14 Refit the roadwheel and lower the vehicle 

to the ground. 

10 Rear stub axle - 
removal and refitting 

Why 
Note: Al/ self-locking nuts and bolts disturbed 

on removal must be renewed as a matter of 

course. 

Removal 

4 Chock the front roadwheels, then jack up 
the rear of the vehicle and support on axle 

stands (see Jacking and vehicle support). 
Release the handbrake and remove the 

relevant roadwheel. 
2 Remove the rear hub as described in 

Section 9. 
3 Disconnect the wiring, then unscrew the 

bolt and remove the speed sensor from the 

rear axle trailing arm. 
4 Unscrew the mounting bolts securing the 

9.9a Locate the hub on the stub axle... 

9.10 Torque-tightening the rear hub nut 

stub axle and backplate to the rear axle 

trailing arm (see illustration). Withdraw the 

backplate and stub axle. 

5 Inspect the stub axle for signs of damage 

and renew if necessary. Do not attempt to 

straighten the stub axle. 

Refitting 

6 Ensure the mating surfaces of the axle, stub 

axle and backplate are clean and dry. Check 

the backplate for signs of damage. 

7 Refit the stub axle together with the 

backplate, then insert the new bolts and 

progressively tighten to the specified torque. 

8 Refit the speed sensor, tighten the bolt, and 

reconnect the wiring. 

9 Refit the rear hub with reference to Sec- 

tion 9. 
10 Refit the roadwheel and lower the vehicle 

to the ground. 

a 

10.4 Rear stub axle and mounting bolts 

¥ ; 

9.9b ... then drive it on using a socket 

which locates only on the inner bearing race 

9.11 Tapping the cap into the hub 

11 Rear suspension shock 
absorber and coil spring - 
removal and refitting 

* xs x 
Note: Al/ self-locking nuts and bolts disturbed 

on removal must be renewed as a matter of 

course. 

Shock absorber 

Removal 

1 Before removing the shock absorber, an 

idea of how effective it is can be gained by 

depressing the rear corner of the car. If the 

shock absorber is in good condition, the body 
should rise then settle in its normal position. If 

the body oscillates more than this, the shock 

absorber is defective. Note: Jo ensure even 

rear suspension, both rear shock absorbers 

should be renewed at the same time. 

2 Chock the front roadwheels, then jack up 

the rear of the vehicle and support on axle 

stands (see Jacking and vehicle support). 

Remove the relevant rear roadwheel. 

3 Position a trolley jack and block of wood 

beneath the coil spring position on the trailing 

arm, and raise the arm so that the shock 

absorber is slightly compressed (see 

illustration). Note on some models, it may be 
necessary to remove the stone protection 

guard first. 

4 Unscrew and remove the shock absorber 

lower mounting nut and bolt, and lever the 

bottom of the shock absorber from the trailing 

arm (see illustrations). 

5 Support the shock absorber, then unscrew 
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11,9 Position the trolley jack and block of 

wood beneath the trailing arm 

(he upper mounting bolts located in the rear 

Wheel arch, Lower the shock absorber and 

withdraw from under the wheel arch (see 

illustrations) 

6 With the shock absorber on the bench, 

unserew the nut from the top of the piston rod 

and remove the upper mounting bracket, The 

piston rod can be hela stationary with a pair of 

grips on the raised peg on the top of the rod, 

Remove the rubber stop and protectors trom 

the top of the rod, 

7 If necessary, the action of the shock 

absorber can be cheeked by mounting It 

upraht in a vice, Fully depress the rod, then 

pull tt up fully, The piston rod must move 

amoothly over its complete length, 

Refitting 

8 Locate the rubber stop and protectors on 

the piaton rod followed by the upper mounting 

bracket, Fit the new nut and tighten to the 

11,58 Unscrew the upper mounting 

bolts... 

11,17 Release the handbrake cable from 

the bracket on the trailing arm 

11.4a Remove the lower mounting bolt. . . 

Specified torque while holding the piston rod 

as tor removal, 

9 Locate the shock absorber in the rear wheel 

arch, then insert the upper mounting bolts and 

tighten to the specified torque, 

10 Locate the bottom of the shock absorber 

in the trailing arm, insert the bolt from the 

outside, then screw on the nut, Raise the 

trailing arm with the jack to take the weight of 

the rear suspension, then tighten the lower 

mounting bolt to the specified torque, 

11 Lower the jack, and where necessary refit 

the stone protection guard, 

12 Ratit the roadwheel and lower the vehicle 

to the ground, 

Coil spring 

Note: /t /s possible to remove the rear coil 

spring without the use of a coil spring 

compressor; both methods are described in 

the following paragraphs, 

_- 

11,.5b ... and withdraw the rear shock 

absorber from under the wheel arch 

fo ~ 

11.18a Lever down the trailing arm. . . 

11.4b ... and withdraw the shock 

absorber from the trailing arm 

Warning: Adjustable coil spring 

A compressors are readily available, 
and are recommended for this 

operation. Any attempt to remove the coil 

spring without such a tool is likely to result 

in damage or personal injury. 

13 Chock the front roadwheels, then jack up 

the rear of the vehicle and support on axle 

stands (see Jacking and vehicle support), 

Remove the relevant rear roadwheel. 

Removal with a spring compressor 

14 Fit the tool to the coil spring and 
compress it until it can be removed from the 
trailing arm and underbody. With the coil 

spring on the bench, carefully release the 
tension of the tool and remove it. 

Removal without a spring compressor 

15 Position a trolley jack and block of wood 

beneath the coil spring position on the trailing 

arm, and raise the arm so that the shock 

absorber is slightly compressed. Note on 

some models, it may be necessary to remove 
the stone protection guard first. 

16 Unscrew and remove the shock absorber 
lower mounting nut and bolt, and lever the 

bottom of the shock absorber from the trailing 
arm. 

17 Release the handbrake cable from the 

bracket on the trailing arm (see illustration). 

18 Lower the trolley jack and remove it from 

under the trailing arm, then carefully lever the 

arm down until the coil spring can be 
removed, Lever against a block of wood to 

prevent damage to the underbody. Make sure 

that the vehicle is adequately supported on 

the axle stands (see illustrations). 

Removal - all methods 

19 With the coil spring removed, recover the 
upper and lower zinc spring seats and check 

them for damage (see illustration), Obtain 
new ones if necessary. Also clean the spring 

locations on the underbody and trailing arm. 

Refitting 

20 Refitting is a reversal of removal, but 
make sure that the upper spring seat is 

located correctly on the top of the coil spring, 

with the spring end abutting the shoulder on 

the seat. The lower seat is circular and locates 

only in the centre of the spring. Before 

tightening the shock absorber lower mounting 
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11.18b ... then release the coil spring 

from its lower seat... 

bolt to the specified torque, raise the trailing 

arm with the jack to take the weight of the rear 

suspension. 

12 Rear anti-roll bar - 
removal and refitting 

The rear anti-roll bar runs along the length of 

the rear axle beam. It is an integral part of the 

axle assembly, and cannot be removed. If the 

anti-roll bar is darnaged, which is unlikely, the 

complete axle assembly rust be renewed. 

SS 
cS 

Note: All self-locking nuts and bolts disturbed 

on removal must be renewed as a matter of 

course. 

13 Rear axle assembly - 
removal and refitting 

Removal 

1 Chock the front roadwheels, then jack up 

the rear of the vehicle and support on axle 

stands positioned beneath the underbody 

(see Jacking and vehicle support). Remove 

both rear roadwheels. 
2 Working on each side at a time, slightly 

raise the trailing arm so that the shock 

absorber is not fully extended, then unscrew 

and remove the shock absorber upper 

mounting bolts from inside the rear wheel 

arch. Carefully lower the trailing arm to relieve 

the tension in the coil spring. 

3 On models fitted with a vehicle level/ 
headlight range sender system, unbolt the link 

and arm from the left-hand trailing arm. 

4 With both shock absorber upper mountings 

detached, lower the trailing arms until the coil 

springs and seats can be removed. 

5 Remove the stone protection plates from 

the trailing arms, then unscrew the lower 

mounting bolts and remove the shock 

absorbers from the rear axle. 

6 Release the handbrake cable from the 

supports/clips on the rear axle and underbody. 

7 Pull out the clips and disconnect the 

flexible brake hoses frorn the supports on the 

rear axle and underbody bracket on both 

11.18c ... and underbody seat 

sides (see illustration). Do not disconnect 

the rigid brake lines from the hoses. 
8 Refer to Chapter 9 and unbolt both brake 

calipers from the rear axle trailing arms. 

Release the rigid pipes from their clips and 

place the calipers to one side of the vehicle, 

together with the handbrake cables. 

9 Disconnect the speed sensor wiring from 

the ABS speed sensors on each trailing arm 

and release the wiring from the supports. 

10 Undo the screws and remove the brake 

discs, then remove the hubs and unbolt the 

stub axles and backplates. Refer to Sections 

9 and 10 if necessary. 

11 Support the rear axle with a trolley jack, 

then unscrew and remove the rear axle front 

mounting bolts from the underbody brackets. 
12 Manoeuvre the rear axle down from the 

underbody brackets and withdraw from under 

the vehicle. The help of an assistant is 

recommended. 

13 Inspect the rear axle mountings for signs 
or damage or deterioration, and refer to 

Section 14 if renewal is necessary. Where 
fitted, unbolt the vibration damper block from 

the top of the rear axle. 

Refitting 

14 Where fitted, refit the vibration damper to 

the top of the rear axle and tighten the bolts to 

the specified torque and angle. 

15 Apply a little brake grease or soapy water 

to the kidney-shaped cavity in the front 

mounting rubbers, then manoeuvre the rear 

axle into the underbody brackets and insert 

the mounting bolts from the outside. Screw on 

the nuts finger-tight at this stage. 

#é 
ogee 

13.7 Flexible brake hose on the rear axle 

and underbody 

11.19 Recover the upper and lower zinc 

spring seats 

16 Refer to Sections 9 and 10 and refit the 

backplates, stub axles and hubs, then refit the 

brake discs and secure with the screws 

tightened firmly. 

17 Reconnect the wiring to the ABS speed 

sensors and clip the wiring in the supports. 

18 Refit the brake calipers and secure the 

rigid hydraulic pipes in their clips with 

reference to Chapter 9. 

19 Refit the hydraulic brake hoses to the 

supports and secure with the clips. 

20 Refit the handbrake cables and locate 

them in the supports/clips. 

21 Locate the shock absorbers on the trailing 

arms and insert the lower mounting bolts 

loosely. 

22 Carefully locate the coil springs and zinc 

seats on the rear axle with reference to 

Section 11. 
23 Working on each side at a time, raise the 

trailing arm until the upper mounting bolts can 

be inserted. Tighten the bolts to the specified 

torque. 
24 Working on each side at a time, raise the 

trailing arm with a trolley jack until the weight 

of the car is taken on the coil spring. Fully 

tighten the relevant front mounting bolt to the 

specified torque, then tighten the relevant 

shock absorber lower mounting bolt to the 

specified torque. 

25 Refit the stone protection plates under the 

trailing arms. 

26 Check and if necessary adjust the 
handbrake as described in Chapter 9. 

27 On models fitted with a_ vehicle 

level/neadlight range sender system, refit the 

link and arm to the left-hand trailing arm and 

tighten the bolts to the specified torque. 

28 Refit the roadwheels and lower the vehicle 

to the ground. 

14 Rear axle rubber mountings 
- renewal 

Whe 
Note: /t is recommended that the rubber 

mountings are renewed on both sides at the 

same time to ensure the correct rear wheel 

alignment. 

1 Most models covered by this manual are 

fitted with hydraulic type rubber mountings to 
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the rear axle when new, although, early 1.4 litre 

models may have the solid rubber type. In the 

event of leakage or excessive wear of the 

hydraulic type, both sides MUST be renewed 

with the solid rubber type. The following 

paragraphs describe renewal of the solid 

rubber type mountings, however the 

procedure for removing the hydraulic type is 

the same. 

2 Chock the front roadwheels, then jack up 

the rear of the vehicle and support on axle 

stands positioned beneath the underbody 

(see Jacking and vehicle support). Remove 

both rear roadwheels. 

3 Release the handbrake cables from the 

supports/clips on the rear axle and underbody. 

4 Pull out the clips and disconnect the 

flexible brake hoses from the supports on the 

rear axle and underbody brackets. 

5 Unscrew and remove both rear axle front 

mounting bolts from the underbody brackets. 

6 Working on one side at a time, pull the front 

end of the trailing arm down from the 

underbody bracket and retain it in this 
position by placing a block of wood between 

the arm and underbody. 

7 Note the fitted position of the rubber 

mounting to aid refitting. 

8 VW technicians use a slide hammer tool to 

remove the rubber mounting from the rear 

axle. If a similar tool is not available, use a 
long bolt with suitable-sized metal tubing and 

washers to force out the mounting. 

9 The new mounting must be located 

correctly in the rear axle (see illustration). 

Using a suitable tool, pull the mounting into 

the rear axle until it is positioned as noted on 
removal. 

10 Renew the mounting on the other side 

using the same procedure described in 

paragraphs 6 to 9 inclusive. 

11 Apply a little brake grease or soapy water 

to the kidney-shaped cavity in the front 

mounting rubbers, then locate the rear axle in 

the underbody brackets. Insert the mounting 

bolts from the outside, hand-tight at this stage. 

12 Refit the flexible brake hoses and 

handbrake cables, and secure with the clips. 

13 Working on one side at a time, raise the 
trailing arm with a trolley jack until the weight 

of the car is taken on the coil spring, then fully 

tighten the front mounting bolt to the specified 
torque. 
14 Refit the roadwheels and lower the vehicle 

to the ground. 

15 Vehicle level sender - 
removal and refitting 

HES 
Removal 

1 The front sender for the vehicle level/head- 

light range control system is located on the 

left-hand side of the underbody, and 

incorporates an arm and link attached to the 

left-hand front lower suspension arm. The rear 

sender is bolted to the underbody, and an arm 

and link is attached to a bracket on the left- 
hand trailing arm. 

2 To remove the front sender, apply the 

handbrake then jack up the front of the 

vehicle and support it on axle stands (see 

Jacking and vehicle support). Remove the 

front roadwheel, then mark the position of the 

sender link on the lower arm plate — this will 

aid refitting. Unscrew the nut and disconnect 
the link from the plate. Disconnect the wiring 

then unscrew the nuts and remove the sender 

from the underbody. Note that pop-rivet 

screws are fitted to the underbody, and if they 

require renewal, a pop riveter will be 

necessary to fit them. The old rivets can be 
cut off with a hacksaw, or drilled out. 

3 To remove the rear sender, chock the front 

roadwheels then jack up the rear of the 

vehicle and support on axle stands (see 

14.9 Fitting position of the rear axle rubber mounting 

The cut-out (1) must align with the point indicated by the arrow on 
the trailing arm (2) 1 Steering wheel 

Jacking and vehicle support), Unscrew the 

bolt and separate the link from the bracket on 

the rear axle. Disconnect the wiring then 
unbolt the sender. 

Refitting 

4 Refitting is a reversal of removal, but tighten 

the mounting nuts/bolts to the specified 

torque. If necessary, have the front sender 

adjustment checked by a VW dealer. This 

work requires the use a special equipment not 

available to the home mechanic. 

16 Steering wheel - 
removal and refitting 

Warning: During the airbag 
A removal and refitting procedures, 

avoid sitting in the front seats. 

Note: The steering column, steering wheel 

and airbag are supplied by two independent 

manufacturers, and it is important that 

components from each manufacturer are not 

‘mixed’. 

Removal 

1 Set the front wheels in the straight-ahead 

position, and release the steering lock by 
inserting the ignition key. 

2 Disconnect the battery negative (earth) lead 
and position it away from the terminal. 

3 Adjust the steering column to its lowest 

position by releasing the adjustment handle, 
then pull out the column and lower it as far as 

possible. Lock the column in this position by 

returning the adjustment handle. 

4 With the spokes in the vertical position, 

insert a screwdriver approximately 45 mm into 

the hole in the upper rear of the steering wheel 

hub, then move it up to release the clip and 

free the airbag locking lug (see illustrations). 

Now turn the steering wheel through 180° and 

release the remaining airbag locking lug. 

32018 

16.4a Airbag module removal on models with a four-spoke 
steering wheel 

2 Locking lug 3 Clip 
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16.4b Airbag module removal on models with a three-spoke 

steering wheel 

1 Steering whee! 2 Locking lug 

5 Turn the steering wheel to its central, 

straight-ahead position. 
6 Carefully withdraw the airbag module and 
disconnect the wiring (see illustration). 

Warning: Position the airbag in a 

VIN safe and secure place, away 
from the work area (refer to 

Chapter 12). 

7 Using a multi-spline socket, unscrew and 

remove the retaining bolt, while holding the 

steering wheel stationary (see illustration). 
Note: The steering wheel retaining bolt can be 
re-used up to 5 times, after which it must be 

renewed. It is recommended that the nut is 

marked with a centre punch to indicate the 

number of times it has been unscrewed. 
8 Use a dab of paint to mark the steering 

wheel in relation to the column in order to aid 

refitting, then ease the steering wheel from the 

column splines by firmly rocking it side-to- 

side. 

Refitting 

9 Note that if the combination switch has 

been removed from the column, it will be 
necessary to adjust the clearance between 

the steering wheel and switch before finally 

tightening the switch retaining clamp. The 
clearance must be approximately 2.5 mm. 

Refer to Chapter 12 for more information. 

10 Locate the steering wheel on the column 

splines making sure that the previously-made 

marks are correctly aligned. 
11 Apply suitable locking compound to the 

threads of the bolt, then screw it on and 

tighten to the specified torque while holding 

the steering wheel stationary. 

12 With the steering wheel in the straight- 
ahead position, locate the airbag module in 

position and reconnect the wiring. Carefully 
press in the module until both locking lugs are 

heard to engage. 
13 Reconnect the battery negative (earth) 

lead. 

Na 

3 Clip 

17 Steering column - SS 
removal, inspection Aw 
and refitting NY 

Removal 

1 Disconnect the battery negative (earth) lead 

and position it away from the terminal. 
2 Remove the steering wheel as described in 

Section 16, and return the steering to the 

straight-ahead position. 

3 Undo the screws and remove the column 

16.6 Disconnecting the wiring from the 

airbag module 

17.3 Removing the steering column height 

and reach adjustment handle 

16.4c Releasing the airbag module from the steering wheel 

ae 

height and reach adjustment handle (see 

illustration) 

4 Undo the screws and remove the upper 

shroud from the steering column, then release 

the plastic clips and remove the lower shroud 

(see illustrations). As the shroud is being 

removed, release it from the height and reach 

adjustment handle. 

5 Remove the fusebox cover, then remove 

the facia lower trim panels and strengthening 

plate from under the steering column. Also 
remove the trim panel located under the facia 

in the driver’s footwell (see illustrations). 

16.7 Hold the steering wheel stationary 

and unscrew the retaining bolt with a 

multi-spline socket 

me 

17.4a Undo the screws... 



10°16 Suspension and steering systems 

17.4b ... then lift the upper shroud from 

the combination switch... 

...and outer screws... 17.4e 

Models without ESP/TCS 

6 Disconnect the wiring from the bottom rear 

of the column combination switch. 

7 Use a small screwdriver to release the 

locking lugs, then pull the airbag slip ring and 

17.5d ...and remove the strengthening 

plate 

17.4f ... and withdraw the lower shroud 

wiring connector from the combination 
switch. 

Models with ESP/TCS 

8 Note that on models equipped with ESP 

a PT AEN 
lower trim 

17.5e Removing the trim panel from under 

the facia 

17.4d Undo the lower screws... 

(electronic stability program) and TCS (traction 

control system), the slip-ring is different and 

incorporates a steering wheel angle sensor. To 

remove this type, make sure that the front wheels 

are still pointing straight-ahead, then check that a 

yellow spot is visible through the hole in the top, 

right-hand corner of the slip-ring housing. If 

necessary, temporarily refit the steering wheel 

and move the column until the spot is visible. 

9 At the rear of the slip-ring housing, release 

the two retaining hooks and withdraw the slip 

ring and steering wheel angle sensor. 

All models 

10 Remove the plastic cover from the 

steering lock shear bolts on top of the 

steering column and release the cable tie 

securing the wiring loom (see illustration). 

11 Mark the position of the combination 

switch on the column, then unscrew the 

clamp bolt and withdraw the switch. 

17.5c¢ ... then undo the screws... 

17.10 Removing the plastic cover from the 

steering lock shear bolts 



Suspension and steering systems 10¢17 

17.12a Disconnecting the wiring from the 

ignition switch... 

12 Disconnect the wiring from the rear of the 

ignition switch and from the ignition key 

sensor coil. Also undo the bolt and remove 

the earth wire from the steering lock housing 

(see illustrations). 

13 On automatic transmission models, move 

the selector lever to position P, then turn the 

ignition key to the ‘On’ position. Release the 

wire clip by pressing it either up or down 

(according to type), then pull out the steering 

lock locking cable. 
14 Beneath the pedal bracket, undo the 

plastic nuts and remove the cover for access 

to the steering column lower universal joint 

(see illustrations). 
45 Slacken and remove the clamp bolt and 

free the steering column universal joint from 

the steering gear pinion (the shaft is 

telescopic to enable it to be easily 

disconnected). Discard the clamp bolt; a new 

one should be used on refitting. Note that the 

pinion shaft has a cut-out to enable fitting of 

the clamp bolt, and the splined pinion shaft 

incorporates a flat making it impossible to 

assemble the joint to the shaft in the wrong 

position (see illustrations). 

16 Note that the inner and outer columns, and 

the intermediate shaft, are telescopic, to 

facilitate the reach adjustment. It is important 

to keep the splined sections of the inner 

steering column engaged with each other 

while the steering column is removed. If they 

become detached due to the outer column 

sections being separated, especially on a 

vehicle which has completed a high mileage, it 

is possible that rattling noises may occur. VW 

17.12b ...and from the ignition key 

sensor coil 

17.14b ... and remove the cover for 

access to the steering gear pinion shaft 

technicians use a special plastic clip to hold 

the outer column sections together, although a 

retainer can be made out of a tapered wooden 

dowel, or the plastic end of a ballpoint pen can 

be put to good use. First, release the reach 

17.15d The splined universal joint, 

showing the flat to ensure fitting in one 

position only 

17.12c Also remove the earth wire from 

the steering lock housing 

17.15a Universal joint linking the bottom 

of the intermediate shaft to the steering 

gear pinion shaft 

adjustment handle and position the outer 

column tubes so that the transportation holes 

are in alignment. Insert the dowel or plug to 

hold the sections of the column together 

during removal (see illustration). 

gear 

17.16 Insert a dowel or plug (arrowed) t 

hold the steering column outer sections 

together during removal 
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17.17d ...and withdraw the steering 
column from inside the vehicle 

17 Unscrew and remove the lower mounting 

bolt, then support the steering column and 

unscrew the upper mounting bolts. Withdraw 
the steering column from inside the vehicle 
(see illustrations). 

18 If necessary, remove the ignition 

switch/steering column lock with reference to 
Section 18. 

Inspection 

19 The steering column is designed to 

collapse in the event of a front-end crash, to 

prevent the steering wheel injuring the driver. 
Before refitting the steering column, examine 

the column and mountings for signs of 

17.19 Using vernier calipers to measure 

the distance between the column 

mounting bolt hole and stop peg 

1 Mounting bolt a =23.0mm 

17.17b ...and remove the steering 
column lower mounting bolt 

17.17e The steering column removed from 

the car 

damage and deformation. Using vernier 

calipers, measure the distance between the 

bolt hole and the stop peg on the upper 

mounting plate (see illustration). Insert the 

mounting bolt to make this check. If the 

distance is not 23.0 mm, the steering column 
is damaged and should be renewed. 

20 Check the inner column sections for signs 

of free play in the column bushes. If any 

damage or wear is found on the steering 

column bushes, the column must be renewed 
as an assembly. 

21 The intermediate shaft is permanently 
attached to the inner column and cannot be 

renewed separately (see illustration). Inspect 

the universal joints for excessive wear. If 

evident, the complete steering column must 
be renewed. 

Refitting 

22 If a new steering column is being fitted, 

17.21 The intermediate shaft is 
permanently attached to the inner steering 

column 

ae - Vieng wre . es 

17.17c Unscrew the upper mounting 

bolts... 

the roller bracket must be removed from the 

old outer column and secured to the new one 

with a new shear-head bolt (see illustration). 

Drill out the old shear-head bolt to remove the 

bracket, and unscrew the remains of the bolt. 

Locate the bracket on the new column and 

secure it with a new shear-head bolt. Tighten 
the bolt until its head breaks off. 

23 Refit the ignition switch/steering column 

lock with reference to Section 18. 

24 Apply a little locking fluid to the threads of 
the mounting bolts. Offer the steering column 

onto its mounting bracket and insert all of the 
mounting bolts loosely. Tighten the lower 

mounting bolt to the specified torque, then 

tighten the upper bolts to the specified 
torque. 

25 Remove the clip securing the telescopic 

tube sections, and remove the retainer/wire 
from the inner column. 

26 Locate the universal joint onto the 

steering gear pinion shaft so that the cut-out 

is aligned with the bolt holes. Insert the new 

clamp bolt and tighten to the specified torque. 

27 Refit the plastic cover beneath the pedal 

bracket and secure with the plastic nuts. 

28 On automatic transmission models, with 

the selector lever in position P and the ignition 

key in the ‘On’ position, slide the locking 
cable into the lock housing until the wire clip 

engages. Check that it is possible to move the 

selector lever out of the P position. If not, refer 

to Chapter 7B and adjust the cable. Check 

also that it is only possible to remove the 

ignition key with the selector in the P position. 

With the ignition key in the ‘Off’ position, it 

| eee a - 
se " 

17.22 The roller bracket is secured to the 
steering column with a single shear-head 

bolt 
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must not be possible to move the selector 

lever out of the P position. 

29 Locate the combination switch on the 

column, align it with the previously made 

mark, and tighten the clamp bolt. 
30 Refit the plastic cover over the steering 

lock shear bolts, and refit the cable tie. 

Models without ESP/TCS 

31 Refit the airbag slip-ring and wiring 

connector to the combination switch. 

32 Reconnect the wiring to the combination 

switch. 

Models with ESP/TCS 

33 Refit the steering wheel angle sensor and 
slip-ring, making sure that the retaining lugs 

are correctly engaged. 

34 Make sure that the yellow spot is visible 

(see paragraph 8), then refit the steering wheel 

angle sensor in its central position (see 

illustration). Note: The basic setting of the 

sensor must be checked by a VW dealer 

whenever it is removed or whenever the 

steering wheel is repositioned. 

All models 

35 Temporarily locate the steering wheel on 

the column splines and check that the 

clearance between the steering wheel and the 

clock spring housing is approximately 2.5 mm. 

If not, loosen the combination switch clamp 

bolt and reposition it, then retighten the bolt. 

Remove the steering wheel. 

36 Refit the upper and lower steering column 

shrouds and secure with the screws. 

37 Refit the height and reach adjustment 

handle and tighten the screws. 

38 Refit the facia lower trim panels and 

strengthening plate. Also refit the trim panel 

under the facia in the driver’s footwell. 

39 Refit the steering wheel with reference to 

Section 16. 
40 Reconnect the battery negative (earth) lead. 

18 Ignition switch 
and steering column lock - 
removal and refitting Wi 

Ignition switch 

Removal 

4 Disconnect the battery negative (earth) lead 

and position it away from the terminal. 

2 Remove the steering wheel as described in 

Section 16. 

3 Undo the screws and remove the column 

height and reach adjustment handle. 

4 Undo the screws and remove the lower 

shroud from the steering column, then release 

the plastic clips and remove the upper shroud. 

5 Remove the plastic cover from the steering 

lock shear bolts on top of the steering column 

and release the cable tie securing the wiring 

loom. 

6 Mark the position of the combination switch 

on the column, then unscrew the clamp bolt 

and withdraw the switch. 

H32022 

17.34 Steering wheel angle sensor on models with ESP and TCS 

The yellow spot must be visible through the hole (1) with the steering angle sensor in its 

central position (arrowed) 

7 Carefully pull the wiring plug from the 

ignition switch. 

8 Remove the locking paint from the switch 

retaining screw heads, then loosen them 

slightly and pull out the switch from the 

steering lock housing. 

Refitting 

9 Insert the ignition key and turn it to the ‘On’ 

position. Also turn the switch in the same 

position. 

10 Carefully insert the switch into the 

housing, then insert the screws and tighten 

securely. Lock the screws by applying some 

paint over their heads and onto the housing. 

41 Reconnect the wiring plug to the ignition 

switch. 

12 Locate the combination switch on the 

column, align it with the previously made 

mark, and tighten the clamp bolt. 

13 Refit the plastic cover on the steering lock 

shear bolts, and secure the wiring loom with 

the cable tie. 

14 Refit the upper and lower shrouds, and 

tighten the screws. 

45 Refit the height and reach adjustment 

handle and tighten the screws. 

416 Refit the steering wheel as described in 

Section 16. 

17 Reconnect the battery negative (earth) 

lead. 

Steering column lock 

Removal 

18 Disconnect the battery negative (earth) 

lead and position it away from the terminal. 

49 Remove the steering wheel as described 

in Section 16. 

20 Undo the screws and remove the column 

height and reach adjustment handle. 

21 Undo the screws and remove the lower 

shroud from the steering column, then pull out 

and remove the upper shroud. 

22 Remove the plastic cover from the 

steering lock shear bolts on top of the 

steering column and release the cable tie 

securing the wiring loom. 

23 Mark the position of the combination 

switch on the column, then unscrew the 

clamp bolt and withdraw the switch. 

24 On automatic transmission models, move 

the selector lever to position P, then turn the 

ignition key to the ‘On’ position. Release the 

wire clip by pressing it either up or down 

(according to type), then pull out the steering 

lock locking cable. 

25 Carefully pull the wiring plug from the 

ignition switch. Also disconnect the wiring 

from the ignition key immobiliser coil. 

26 The lock is secured to the outer column 

by shear-head bolts (see illustration), and the 

418.26 The steering column lock is secured 

to the outer column by shear-head bolts 
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19.5 Engine/transmission rear mounting 

assembly 

heads are broken off in the tightening 

procedure, To remove the old bolts, either drill 

them out, or use a sharp cold chisel to cut off 

their heads or turn them anti-clockwise, 

Withdraw the lock from the steering column, 

27 If necessary, the lock cylinder can be 

removed trom the steering lock housing as 

follows, Note: The lock cylinder can be 

removed with the lock in situ by removing the 

steering wheel, shrouds and combination 

switch, Insert the ignition key and turn to the 

‘On’ position, Insert a piece of wire 1.2 mm in 

diameter in the drilling next to the ignition key, 

depress it, then withdraw the lock cylinder 
from the housing, 

Refitting 

28 If removed, refit the lock cylinder with the 

ignition key in the ‘On’ position, then remove 

the wire, Make sure that the immobiliser coil 
connection is located correctly in the quide 

when inserting the lock cylinder. 
29 Locate the lock on the outer column and 
insert the new shear-head bolts, Tighten the 
bolts until their heads break off. 

30 Reconnect the wiring plug to the ignition 

switch and ignition key immobiliser coil, 
31 On automatic transmission models, with 
the selector lever in position P and the ignition 

key in the ‘On’ position, slide the locking 
cable into the lock housing until the wire clip 
engages, Check that it is possible to move the 
selector lever out of the P position. If not, refer 
to Chapter 7B and adjust the cable. Check 
also that It is only possible to remove the 
ignition key with the selector in the P position, 
With the ignition key in the ‘Off’ position, it 
must not be possible to move the selector 
lever out of the P position, 
32 Locate the combination switch on the 
column, align it with the previously made 
mark, and tighten the clamp bolt, 
33 Refit the plastic cover on the steering lock 
shear bolts, and secure the wiring loom with 
the cable tie. 
34 Refit the upper and lower shrouds, and 
tighten the screws, 
35 Refit the height and reach adjustment 
handle and tighten the screws. 
36 Refit the steering wheel as described in 
Section 16, 
37 Reconnect the battery negative (earth) 
lead, 

yey “purty AD 

19.8 Hydraulic fluid lines connected to the 
power steering gear 

Note: New subframe mounting bolts, track 

rod balljoint nuts, steering gear retaining bolts, 

and an intermediate shaft universal joint clamp 

bolt will be required on refitting. 

19 Steering gear assembly - 
removal, overhaul and refitting 

Removal 

1 Apply the handbrake, then jack up the front 

of the vehicle and support it on axle stands 

positioned on the underbody, leaving the 

subframe free (see Jacking and vehicle 

support), Position the steering straight-ahead, 

then remove both front roadwheels. Also 

remove the engine compartment undershield., 

2 Inside the vehicle, undo the screws and 

remove the plastic cover for access to the 

universal joint connecting the steering inner 

column to the steering gear pinion. Unscrew 

and remove the clamp bolt, and pull the 

universal joint from the pinion splines. Note: 

The steering gear pinion incorporates a cut- 

out for the clamp bolt, and therefore the joint 

can only be fitted in one position. Discard the 

clamp bolt, a new one should be used on 
refitting. 

3 Fit a hose clamp to the fluid return hose 

leading from the steering gear to the power 

Steering fluid reservoir. Also fit a hose clamp 

to the power steering pump fluid inlet hose. 

4 Working on each side at a time, unscrew 

the nuts from the track rod ends, then use a 

balljoint separator tool to release the ends 

from the steering arms on the front wheel 
bearing housings. 
5 Unscrew the two bolts securing the rear 
engine/transmission mounting to the 
underside of the transmission unit (see 
illustration). Discard both bolts, new ones 
must be used on refitting, and leave the 
mounting attached to the subframe. 

6 Support the weight of the subframe with a 
trolley jack, then unscrew the bolts securing 
the subframe to the underbody. There are four 

bolts on each side of the subframe. 

7 Position a suitable container beneath the 
steering gear to catch spilt fluid. 

8 Lower the subframe a little to give sufficient 

access to the fluid supply and return unions on 

19.10 Power steering gear mounting on 

the passenger side 

the steering gear, at the same time guiding the 

pinion shaft from the rubber grommet in the 
floor. Unscrew the union bolts and disconnect 

the lines, then recover the copper sealing 

washers (see illustration). Tape over or plug 

the ends of the lines and the apertures in the 

steering gear to prevent entry of dust and dirt 

into the hydraulic system. The line ends can be 
wrapped in a plastic bag if preferred. 

9 Unscrew the bolt and nut, and release the 

return line from the subframe/steering gear. 

Move the return line to one side. 

10 Unscrew the mounting bolts and withdraw 

the steering gear from the subframe to the 

rear, Note that the mounting on the passenger 

side of the gear incorporates a clamp and 

rubber mounting (see illustration). Examine 

the mounting for wear and damage, and 
renew it if necessary. Discard the steering 
gear mounting bolts, new ones should be 
used on refitting. 

Overhaul 

11 Examine the steering gear assembly for 
signs of wear or damage, and check that the 
rack moves freely throughout the full length of 
its travel, with no signs of roughness or 
excessive free play between the steering gear 
pinion and rack, It is not possible to overhaul 
the steering gear assembly housing 
components, and if it is faulty, the assembly 
must be renewed. The only components 
which can be renewed individually are the 
steering gear gaiters, the track rod end 
balljoints and the track rods, as described 
later in this Chapter. 

Refitting 

12 Locate the steering gear on the subframe, 
and insert the new mounting bolts. Make sure 
that the location dowel is correctly fitted. 
Tighten the bolts to the specified torque and 
Stage 2 angle. 
13 Attach the return line to the subframe 
/steering gear and tighten the bolt and nut. 
The clearance between the steering gear and 
return line must be approximately 10 mm. 
14 Reconnect the fluid supply and return 
lines to the steering gear, together with new 
copper washers on each side of the unions. 
Tighten the union bolts to the specified 
torque. 
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15 Raise the subframe and at the same time 
guide the steering gear pinion shaft through 

the rubber grommet in the floor. Insert the 
new subframe bolts and tighten them to the 
specified torque and angle. 

16 Align the engine/transmission — rear 

mounting with the transmission unit and fit the 

new mounting bolts. Tighten the bolts to the 

specified Stage 1 torque and through the 

specified Stage 2 angle (see Chapter 2A, 2B 
or 2C = as applicable), 

17 Refit the track rod ends to the steering 

arms, screw on the new nuts, and tighten 
them to the specified torque. 

18 Remove the hose clamps from the fluid 
supply and return hoses, 

19 Working inside the car, locate the steering 
column universal joint on the pinion shaft, 

making sure that the cut-out is aligned with 
the bolt holes. Insert the new bolt and tighten 
to the specified torque, 

20 Check that the rubber grommet is located 
correctly in the floor, then refit the plastic 

cover and secure with the screws. 

21 Refit the engine compartment undershield 

and roadwheels, then lower the vehicle to the 
ground, On completion check and, if 

necessary, adjust the front wheel alignment as 

described in Section 24. 

x 

~ 

20 Steering gear rubber gaiters 
and track rods - 
renewal 

Steering gear rubber gaiters 

1 Remove the track rod end balljoint as 

described in Section 23. 

2 Note the fitted position of the gaiter on the 

track rod, then release the retaining clips and 

slide the gaiter off the steering gear housing 

and track rod, 

3 Wipe clean the track rod and the steering 
gear housing, then apply a film of suitable 
grease to the surface of the rack. To do this, 
turn the steering wheel as necessary to fully 
extend the rack from the housing, then 

reposition it in its central position. 

4 Carefully slide the new gaiter onto the track 

rod, and locate it on the steering gear housing. 

Position the gaiter as previously noted on 

removal, making sure that it is not twisted, 

then lift the outer sealing lip of the gaiter to 
equalise air pressure within the gaiter, 

5 Secure the gaiter in position with new 
retaining clips. Where crimped-type clips are 

used, pull the clip as tight as possible, and 

locate the hooks in their slots. Remove any 
slack in the clip by carefully compressing the 
raised section. In the absence of the special 

crimping tool, a pair of side-cutters may be 

used, taking care not to actually cut the clip. 
6 Refit the track rod end balljoint as 
described in Section 23. 

Track rods 
7 Remove the relevant steering gear rubber 

gaiter as described earlier. If there is 

insufficient working room with the steering 

gear mounted in the car, remove it as 

described in Section 19 and hold it in a vice 

while renewing the track rod. 

8 Hold the steering rack stationary with one 
spanner on the flats provided, then loosen the 

balljoint nut with another spanner. Fully 

unscrew the nut and remove the track rod 

from the rack. 

9 Locate the new track rod on the end of the 

steering rack and screw on the nut. Hold the 

rack stationary with one spanner and tighten 

the balljoint nut to the specified torque. A 

crow’s foot adapter may be required since the 

track rod prevents access with a socket, and 

care must be taken to apply the exact torque 
in this situation, 

10 Refit the steering gear or rubber gaiter 
with reference to the earlier paragraphs or 

Section 19. On completion check and, if 

necessary, adjust the front wheel alignment as 

described in Section 24. 

21 Power steering system - x 
bleeding aw 

z 

1 With the engine stopped, use a screwdriver 

to unscrew the cap from the top of the power 

steering hydraulic fluid container located on 

the right-hand side of the engine 
compartment. Wipe clean the dipstick which 

forms part of the cap, then fully screw on the 

cap again. Remove the cap once more, and 

check the level of the fluid on the dipstick. 

Top-up the level to the MAX mark, using the 

fluid recommended in Lubricants and fluids at 

the beginning of this Manual. 
2 Slowly move the steering from lock-to-lock 
several times to purge out the trapped air, 

then top-up the level in the fluid reservoir. 

Repeat this procedure until the fluid level in 

the reservoir does not drop any further. 

3 Have an assistant start the engine, whilst 

you keep watch on the fluid level. Be prepared 

to add more fluid as the engine starts, as the 
fluid level may drop quickly. The fluid level 

must be kept above the MIN mark at all times. 

4 With the engine running at idle speed, turn 

the steering wheel slowly from lock-to-lock 

10 times. Do not hold the wheel on either lock, 

as this imposes excessive strain upon the 

hydraulic system. Repeat this procedure until 

bubbles cease to appear in the fluid reservoir. 

5 If, when turning the steering, an odd noise 

is heard from the fluid lines, it indicates there 

is still air in the system. Check this by turning 
the wheels to the straight-ahead position and 

switching off the engine. If the fluid level in the 

reservoir rises, then air is present in the 

system, and further bleeding is necessary. 
6 Once all traces of air have been removed 
from the power steering hydraulic system, 

switch off the engine and allow the systern to 
cool. Once cool, check that the fluid level is 

up to the maximum mark on the power 

steering fluid reservoir, and top-up if 

necessary. Finally, tighten the cap onto the 

reservoir. 

Me) i \ 
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22 Power steering pump - 
removal and refitting 

Note: New feed pipe union copper sealing 

washers will be required on refitting 

Removal 

1 Apply the handbrake, then jack up the front 

of the vehicle and support it on axle stands 

(see Jacking and vehicle support). Remove 

the engine compartment undershield. 

2 Using an Allen key to hold the centre of the 

pump drive flange stationary, loosen only the 

bolts securing the pulley to the power steering 

pump. Do not remove them at this stage. Note 

that according to engine type, the power 

steering pump may be fitted either above or 

below the alternator. 

3 Mark the auxiliary drivebelt for direction of 
rotation, then remove it as described in 

Chapter 1A or 1B. 

4 Unscrew and remove the bolts and remove 
the pulley from the power steering pump. 

5 Fit a hose clamp to the hose leading from 

the fluid reservoir to the power steering pump. 

6 Position a suitable container beneath the 

pump to catch spilt fluid, then release the clip 

and disconnect the supply hose (see 

illustration). Note that the hose and pump 

stub have alignment marks to ensure correct 
refitting. VW technicians use a special tool to 

remove the clip, but it should be possible to 

remove it using a pair of pliers. 

7 Unscrew the union bolt and disconnect the 

pressure hose union from the pump. Recover 

the copper sealing washers. Tape over or plug 

the ends of the hoses and the apertures in the 

pump to prevent entry of dust and dirt into the 

hydraulic system. The end of the pressure line 

can be wrapped in a plastic bag if preferred. 

Note that on some models the power steering 
system pressure switch is located on the 

union bolt, and in this case it will be necessary 

to disconnect the wiring before unscrewing 

the bolt. 

8 Unscrew and remove the three mounting 

22.6 Clip securing the fluid supply hose to 

the power steering pump 
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23.4a Using an Allen key to hold the 

balljoint shank while loosening the nut 

bolts from the pulley end of the pump, and the 

single mounting bolt from the engine side of 

the pump. Withdraw the power steering pump 

from the engine. 

Refitting 

9 Before refitting the pump (and especially if 
fitting a new pump), prime it with fresh fluid as 

follows. Place the pump in a container with the 

supply hose stub uppermost. Pour hydraulic 
fluid into the supply stub and turn the pulley 

drive flange clockwise by hand until fluid 
emerges from the pressure hose aperture. 

10 Tilt the pump to retain the fluid, then 

locate it in the engine compartment and fit the 

supply hose and clip. Make sure that the 

alignment mark on the hose is in line with the 

seam on the pump supply stub. 

11 Locate the pump in its mounting bracket 

and secure with the mounting bolts, tightened 

to the specified torque. 

12 Reconnect the pressure hose union, 

together with new copper sealing washers, 
and tighten to the specified torque. Where 

necessary, reconnect the wiring to the 

pressure switch. 

13 Remove the hose clamp from the supply 

hose. 
14 Locate the pulley on the pump, insert the 

bolts, and tighten them securely while holding 

the drive flange with an Allen key. 
15 Refit the auxiliary drivebelt with reference 

to Chapter 1A or 1B. 

16 Refit the engine compartment under- 

shield, then lower the vehicle to the ground. 

23.5 Unscrewing the track rod end from 

the track rod 

23.4b Using a balljoint separator to 

release the track rod balljoint from the 

steering arm on the wheel bearing housing 

17 Bleed the power steering hydraulic 

system as described in Section 21. 

23 Track rod end - 
removal and refitting ~ 

» 
~ 

Note: A new balljoint retaining nut will be 

required on refitting. 

Removal 

1 Apply the handbrake, then jack up the front 

of the vehicle and support it on axle stands 

(see Jacking and vehicle support). Remove 

the relevant roadwheel. 
2 If the track rod end is to be re-used, mark 

its position in relation to the track rod to 

facilitate refitting. 
3 Unscrew the track rod end locknut by a 
quarter of a turn. Do not move the locknut 

from this position, as it will serve as a handy 

reference mark on refitting. 

4 Loosen and remove the nut securing the 

track rod end balljoint to the wheel bearing 

housing, and release the balljoint tapered 

shank using a universal balljoint separator. 

Note that the balljoint shank has a hexagon 

hole — hold the shank with an Allen key while 
loosening the nut (see illustrations). 

5 Counting the exact number of turns 
necessary to do so, unscrew the track rod 

end from the track rod (see illustration). 

6 Carefully clean the balljoint and the threads. 
Renew the balljoint if its movement is sloppy 

or too stiff, if excessively worn, or if damaged 

in any way; carefully check the stud taper and 

threads. If the balljoint gaiter is damaged, the 

complete balljoint assembly must be 

renewed; it is not possible to obtain the gaiter 

separately. 

Refitting 

7 Screw the track rod end onto the track rod 
by the number of turns noted on removal. This 

should bring the track rod end to within a 

quarter of a turn of the locknut, with the 

alignment marks that were made on removal 

(if applicable) lined up. Tighten the locknut. 

8 Refit the balljoint shank to the steering arm 

on the wheel bearing housing, then fit a new 
retaining nut and tighten it to the specified 

torque. Hold the shank with an Allen key if 

necessary. 
9 Refit the roadwheel, then lower the car to 

the ground and tighten the roadwheel bolts to 
the specified torque. 

10 Check and, if necessary, adjust the front 

wheel toe setting as described in Section 24. 

24 Wheel alignment 
and steering angles - 
general information VHF 

Definitions 

1 Acar’s steering and suspension geometry 

is defined in three basic settings — all angles 

are expressed in degrees; the steering axis is 

defined as an imaginary line drawn through 

the axis of the suspension strut, extended 

where necessary to contact the ground. 

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 only adjustable by 

loosening the front suspension subframe 

mounting bolts and moving it slightly to one 

side. This also alters the Castor angle. The 
camber angle 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. Slight castor 

angle adjustment is possible by loosening the 

front suspension subframe bolts and moving 

it slightly to one side. This also alters the 

Camber angle. 
5 Castor is not easily 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 

when the roadwheels point inwards, towards 

each other at the front, while toe-out is when 

they splay outwards from each other at the 

front. 

7 The front wheel toe setting is adjusted by 

screwing the track rod(s) in/out of the outer 

balljoint(s) to alter the effective length of the 

track rod assembly. 

8 Rear wheel toe setting is not adjustable, 

and is given for reference only. While it can be 



checked, 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. 

Checking and adjustment 

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 

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. 

Suspension and steering systems 10¢23 

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 

vehicle and support it securely on axle stands 

(see Jacking and vehicle support). Turn the 

steering wheel onto full-left lock, and record 

the amount of exposed thread on the right- 

hand track rod. Now turn the steering onto 

full-right lock, and record the number of 

threads on the left-hand track rod. If there is 

the same amount of thread visible on both 

sides, then subsequent adjustment should be 

made equally on both sides. If there are more 

thread is visible on one side than the other, it 

will be necessary to compensate for this 

during adjustment. 

13 First clean the track rod threads; if they are 

corroded, apply penetrating fluid before starting 

adjustment. Release the rubber gaiter outer 

clips, peel back the gaiters and apply a smear 

of grease. This will ensure that both gaiters are 

free and will not be twisted or strained as their 

respective track rods are rotated. 

14 Retain the track rod with a suitable 

spanner, and loosen the balljoint locknut fully. 

Alter the length of the track rod, by screwing it 

into or out of the balljoint. Rotate the track rod 

using an open-ended spanner fitted to the 

track rod flats provided; shortening the track 

rod (screwing it onto its balljoint) 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 16). 

16 Check that the toe setting has been 

correctly adjusted by lowering the car to the 

ground and rechecking the toe setting; re- 

adjust if necessary. Ensure that the rubber 

gaiters are seated correctly and are not 

twisted or strained, and secure them in 

position with the retaining clips; where 

necessary, fit a new retaining clip (refer to 

Section 20). 

Rear wheel toe setting 

17 The procedure for checking the rear toe 

setting is the same as described for the front 

setting in paragraph 10. The setting is not 

adjustable — see paragraph 8. 

Front wheel camber and 
castor angles 

18 Checking and adjusting the front wheel 

camber angle should be entrusted to a VW 

dealer or other suitably-equipped specialist. 

Note that most tyre-fitting centres now 

possess sophisticated checking equipment. 

For reference, adjustments are made by 

loosening the front suspension subframe 

mounting bolts, and repositioning the 

subframe. 
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1 General information 

The body shell is made of pressed-steel 

sections, and is available in both three- and 

five-door Hatchback, four-door Saloon and 

Estate versions. Most components are welded 

together, and 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 sprayed. 

Extensive use is made of plastic materials, 

mainly in the interior, but also in exterior 

components. 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 wheel arch 

liners are fitted to the underside of the vehicle, 

to improve the body’s resistance to corrosion. 

2 Maintenance - EN 
bodywork and underframe SS 

oN 

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 to 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 wheel 

arches, and the lower part of the engine 

compartment. 

The basic maintenance routine for the 
bodywork is washing — preferably with a lot of 

water, from a hose. This will remove all the 

loose solids which may have stuck to the 

vehicle. It is important to flush these off in 

such a way as to prevent grit from scratching 

the finish. The wheel arches and underframe 

need washing in the same way, to remove any 

accumulated mud, which will retain moisture 
and tend to encourage rust. Paradoxically 

enough, the best time to clean the underframe 
and wheel arches is in wet weather, when the 

mud is thoroughly wet and soft. In very wet 

weather, the underframe is usually cleaned of 

large accumulations automatically, and this is 
a good time for inspection. 

Periodically, except on vehicles with a 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 thorough 

inspection can be carried out to see what 

minor repairs and renovations are necessary. 

Steam-cleaning is available at many garages, 

and is necessary for the removal of the 

accumulation of oily grime, which sometimes 

is allowed to become thick in certain areas. If 

steam-cleaning facilities are not 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 

prior to 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 such wax-based 

protection for injection into door panels, sills, 

box sections, etc, as an additional safeguard 

against rust damage, where such protection is 

not provided by the vehicle manufacturer. 
After washing paintwork, wipe off with a 

chamois leather to give an unspotted clear 

finish. A coat of clear protective wax polish 

will give added protection against chemical 

pollutants 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 the 

use of proprietary glass cleaner. Never use 

any form of wax or other body or chromium 

polish on glass. 

3 Maintenance - 
upholstery and carpets 

HUE 
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 upholstery), 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. 
When using liquid cleaners inside the vehicle, 

do not over-wet the surfaces being cleaned. 

Excessive damp could get into the seams and 

padded interior, causing stains, offensive 
odours or even rot. 

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. 

4 Minor body damage - 
repair 

MiG 

Scratches 

If the scratch is very superficial, and does 

not penetrate to the metal of the bodywork, 

repair is very simple. Lightly rub the area of 

the scratch with a paintwork renovator, or a 

very fine cutting paste, to remove loose paint 

from the scratch, and to clear the surrounding 

bodywork of wax polish. Rinse the area with 

clean water. 
Apply touch-up paint to the scratch using a 

fine paint brush; continue to apply fine layers 

of paint until the surface of the paint in the 

scratch is level with the surrounding 

paintwork. Allow the new paint at least two 

weeks to harden, then blend it into the 
surrounding paintwork by rubbing the scratch 
area with a paintwork renovator or a very fine 

cutting paste. Finally, apply wax polish. 

Where the scratch has penetrated right 

through to the metal of the bodywork, causing 

the metal to rust, a different repair technique 

is required. Remove any loose rust from the 

bottom of the scratch with a penknife, then 

apply rust-inhibiting paint to prevent the 

formation of rust in the future. Using a rubber 

or nylon applicator, fill the scratch with 

bodystopper paste. If required, this paste can 

be mixed with cellulose thinners to provide a 

very thin paste which is ideal for filling narrow 

scratches. Before the stopper-paste in the 

scratch hardens, wrap a piece of smooth 

cotton rag around the top of a finger. Dip the 

finger in cellulose thinners, and quickly sweep 

it across the surface of the stopper-paste in 

the scratch; this will ensure that the surface of 
the stopper-paste is slightly hollowed. The 

scratch can now be painted over as described 
earlier in this Section. 

Dents 

When deep denting of the vehicle’s 

bodywork has taken place, the first task is to 

pull the dent out, until the affected bodywork 

almost attains its original shape. There is little 

point in trying to restore the original shape 

completely, as the metal in the damaged area 

will have stretched on impact, and cannot be 

reshaped fully to its original contour. It is 

better to bring the level of the dent up to a 

point which is about 3 mm below the level of 

the surrounding bodywork. In cases where the 

dent is very shallow anyway, it is not worth 

trying to pull it out at all. If the underside of the 

dent is accessible, it can be hammered out 

gently from behind, using a mallet with a 

wooden or plastic head. Whilst doing this, 

hold a suitable block of wood firmly against 
the outside of the panel, to absorb the impact 

from the hammer blows and thus prevent a 

large area of the bodywork from being ‘belled- 
out’. 

Should the dent be in a section of the 
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bodywork which has a double skin, or some 

other factor making it inaccessible from 

behind, a different technique is called for. Drill 

several small holes through the metal inside 

the area — particularly in the deeper section. 

Then screw long self-tapping screws into the 

holes, just sufficiently for them to gain a good 

purchase in the metal. Now the dent can be 
pulled out by pulling on the protruding heads 

of the screws with a pair of pliers. 

The next stage of the repair is the removal 

of the paint from the damaged area, and from 

an inch or so of the surrounding ‘sound’ 

bodywork. This is accomplished most easily 

by using a wire brush or abrasive pad on a 
power drill, although it can be done just as 

effectively by hand, using sheets of abrasive 

paper. To complete the preparation for filling, 

score the surface of the bare metal with a 
screwdriver or the tang of a file, or 

alternatively, drill small holes in the affected 

area. This will provide a really good ‘key’ for 

the filler paste. 
To complete the repair, see the Section on 

filling and respraying. 

Rust holes or gashes 

Remove all paint from the affected area, 

and from an inch or so of the surrounding 
‘sound’ bodywork, using an abrasive pad or a 

wire brush on a power drill. If these are not 

available, a few sheets of abrasive paper will 

do the job most effectively. With the paint 

removed, you will be able to judge the severity 

of the corrosion, and therefore decide 

whether to renew the whole panel (if this is 

possible) or to repair the affected area. New 
body panels are not as expensive as most 

people think, and it is often quicker and more 
satisfactory to fit a new panel than to attempt 

to repair large areas of corrosion. 

Remove all fittings from the affected area, 

except those which will act as a guide to the 

original shape of the damaged bodywork (eg 

headlight shells etc). Then, using tin snips or a 
hacksaw blade, remove all loose metal and 

any other metal badly affected by corrosion. 

Hammer the edges of the hole inwards, in 
order to create a slight depression for the filler 

paste. 
Wire-brush the affected area to remove the 

powdery rust from the surface of the 
remaining metal. Paint the affected area with 

rust-inhibiting paint, if the back of the rusted 

area is accessible, treat this also. 
Before filling can take place, it will be 

necessary to block the hole in some way. This 

can be achieved by the use of 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 blobs of filler 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 

overlapped if the thickness of one piece is 

insufficient. Burnish down the edges of the 

tape with the handle of a screwdriver or 

similar, to ensure that the tape is securely 
attached to the metal underneath. 

Filling and respraying 

Before using this Section, see the Sections 

on dent, deep scratch, rust holes and gash 

repairs. 

Many types of bodyfiller are available, but 

generally speaking, those proprietary kits 

which contain a tin of filler paste and a tube 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 

(follow 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. As soon as a contour that 

approximates to the correct one is achieved, 

stop working the paste — if you carry on too 

long, the paste will become sticky and begin 

to ‘pick-up’ on the applicator. Continue to add 

thin layers of filler paste at 20-minute 

intervals, until the level of the filler is just 

proud of the surrounding bodywork. 

Once the filler has hardened, the excess 

can be removed using a metal plane or file. 

From then on, progressively-finer grades of 

abrasive paper should be used, starting with a 

40-grade production paper, and finishing with 

a 400-grade wet-and-dry paper. Always wrap 

the abrasive paper around a flat rubber, cork, 

or wooden block — otherwise the surface of 

the filler will not be completely flat. During the 

smoothing of the 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 encircled by the finely 

‘feathered’ edge of the good paintwork. Rinse 

the repair area with clean water, until all of the 

dust produced by the rubbing-down 

operation has gone. 
Spray the whole area with a light coat of 

primer — this will show up any imperfections in 

the surface of the filler. Repair these 

imperfections with fresh filler paste or 

bodystopper, and once more smooth the 

surface with abrasive paper. Repeat this 

spray-and-repair procedure until you are 

satisfied that the surface of the filler, and the 

feathered edge of the paintwork, are perfect. 

Clean the repair area with clean water, and 

allow to dry fully. 

HAYNES if bodystopper is used, it can 

be mixed with cellulose 
thinners to form a really thin 
paste which is ideal for filling 
small holes. 

The repair area is now ready for final 

spraying. Paint spraying must be carried out 

in a warm, dry, windless and dust-free 

atmosphere. This condition can be created 

artificially if you have access to a large indoor 

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. Use genuine 

masking tape, and several thicknesses of 

newspaper, for the masking operations. 
Before commencing to spray, agitate the 

aerosol can thoroughly, then spray a test area 

(an old tin, or similar) until the technique is 

mastered. Cover the repair area with a thick 

coat of primer; the thickness should be 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 really smooth. While doing this, the 
work area should be thoroughly doused with 

water, and the wet-and-dry paper periodically 

rinsed in water. Allow to dry before spraying 

on more paint. 
Spray on the top coat, again building up the 

thickness by using several thin layers of paint. 

Start spraying at one edge of the repair area, 

and then, using a side-to-side motion, work 

until the whole repair area and about 2 inches 

of the surrounding original paintwork is 

covered. Remove all masking material 10 to 

15 minutes after spraying on the final coat of 

paint. 
Allow 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 paint into the existing paintwork. Finally, 

apply wax polish. 

Plastic components 

With the use of more and more plastic body 

components by the vehicle manufacturers (eg 

bumpers. spoilers, and in some cases major 

body panels), rectification of more serious 

damage to such items has become a matter 

of either entrusting repair work to a specialist 

in this field, or renewing complete 

components. Repair of such damage by the 

DIY owner is not really feasible, owing to the 

cost of the equipment and materials required 

for effecting such repairs. The basic technique 

involves making a groove along the line of the 
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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. 

Any excess plastic is then removed, and the 

area rubbed down to a smooth finish, It is 

important that a filler rod of the correct 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. 

If the owner is renewing a complete 

component himself, or if he has repaired it 

with epoxy filler, he will be left with the 

6.4 Removing the bolts securing the wheel 

arch liners to the bumper ends 

6.5b . . for access to the bumper 

securing screws 

a a5 . 

6.3a Release the retaining lugs .. . 

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 encountered in body component 

applications, Standard paints, generally 

speaking, will not bond to plastic or rubber 

satisfactorily. However, it is now possible to 

obtain a plastic body parts finishing kit which 

consists of a pre-primer treatment, a primer 

and coloured top coat. Full instructions are 

normally supplied with a kit, but basically, the 

method of use is to first apply the pre-primer 

to the component concerned, and allow it to 

dry for up to 30 minutes, Then the primer is 

applied, and left to dry for about an hour 

before finally applying the special-coloured 

top coat. The result is a correctly-coloured 

component, where the paint will flex with the 

plastic or rubber, a property that standard 

paint does not normally possess, 

6.5a Pull out the air grilles from the 

bumper cover... 

” 

6.6 Undo the upper securing screws 

6.3b ... and lift the radiator grille upwards 

5 Major body damage - 
repair ~ 

Where serious damage has occurred, or 

large areas need renewal due to neglect, it 

means that complete new panels will need 

welding-in, and this is best left to 

professionals. If the damage is due to impact, 

it will also be necessary to check completely 

the alignment of the body shell, and this can 

only be carried out accurately by a VW dealer 

using special jigs. If the body is left 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 failure, 

particularly to such items as the tyres. 

6 Front bumper - 
removal and refitting S 

~ » 

Note : Depending on the model, it is possible 

that slight changes to the removal and refitting 

procedures may be necessary. 

Removal 

1 Apply the handbrake, then jack up the front 

of the vehicle and support it on axle stands 

(see Jacking and vehicle support). 

2 Open the bonnet, and remove the bonnet 

release lever from the lock by lifting the 

securing clip, then using a flat-bladed 

screwdriver open out the end attached to the 

bonnet lock to disconnect (see illustration). 

3 Using a screwdriver, carefully release the 

radiator grille upper retaining lugs, then lift the 

grille upwards off the retaining pins (see 
illustrations). 

4 Remove the eight bolts (four each side) 

securing the wheel arch liners to the bumper 
ends (see illustration). 

5 Carefully unclip the air grilles in the lower 

part of the bumper cover to gain access to the 

two securing screws (see illustrations). 

6 Slacken and remove the five upper 

retaining screws (see illustration). 

7 On models with headlamp washers, remove 

the washer jets as described in Chapter 12. 
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8 Disconnect the wire connector below the 

headlamp for the temperature sensor as the 

bumper is being removed. 

9 Carefully release the bumper left- and right- 

hand ends, and pull the bumper away from the 

vehicle in a forwards direction (see illustration). 

Refitting 

10 Refitting is a reverse of the removal 

procedure, ensuring that the bumper ends 

engage correctly with the locating guides as 

the bumper is refitted, 

7 Rear bumper -— 
removal and refitting 

Note : Depending on the model, it is possible 
that slight changes to the removal and refitting 
procedures may be necessary. 

Removal 

1 To improve access, chock the front wheels, 
then jack up the rear of the vehicle and 

support it on axle stands (see Jacking and 

vehicle support). 
2 Remove the rear light clusters as described 

in Chapter 12, Section 7. 
3 On Golf models, disconnect the wire 

connector for the number plate light below the 

left tail light. 
4 Remove the six screws (three each side) 

securing the wheel arch liners to the bumper 

ends (see illustration). 

5 Slacken and remove the screws securing 
the bottom of the bumper in position (see 

illustration). 

6 Slacken and remove the upper retaining 
screws. On Golf models, push the centre pins 

out from the plastic rivets on the ends of the 

bumper and remove the rivets (see 

illustrations). 

7 Release the bumper cover off the guides at 
the left- and right-hand ends, then lift off the 

securing clip in the centre in a rearwards 

direction. Guide the wiring connector out of 
the grommet below the left tail light (see 

illustration). 

Refitting 

8 Refitting is a reverse of the removal 

7.6b Use a drift to push out the centre pin 
from the rivet 

6.9 Lift bumper off the locating guides 

procedure, ensuring that the bumper ends 

engage correctly with the slides as the 

bumper is refitted, Retrieve the centre pins for 
the plastic rivets from the plastic slides before 

refitting the bumper = renew If necessary, 

8 Bonnet - WS 
removal, refitting SS 
and adjustment y 

Removal 

1 Open the bonnet and 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 

windscreen washer jets and, where 

necessary, disconnect the wiring from the jet 

heating elements. 

7.7 Unclip the wiring connector from 

below the left-hand tail light 

— oo - i 

7.4 Remove wheel arch-to-rear bumper 

screws 

3 With the help of an assistant to support the 

bonnet, disconnect the gas support strut as 

described in Section 15, 

4 Undo the bonnet retaining bolts (see 

illustration) and carefully lift the bonnet clear. 

Store the bonnet out of the way in a safe 

place, 

5 Unelip the hinge covers and then remove 

them from the hinge, 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 tighten the retaining 

bolts, 

Refitting and adjustment 

6 With the aid of an assistant, offer up the 

bonnet and loosely fit the retaining bolts. Align 

8.4 Remove the bonnet securing bolts 
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9.1 The clip can be retrieved when the trim 

has been removed 

9.3 Push the outer cable in the direction of 

the arrow to disconnect 

the hinges with the marks made on removal, 

then tighten the retaining bolts securely. 

7 Refit the washer hose, wiring and gas strut 
in the reverse order of removal. 

8 Close the bonnet, and check for alignment 

with the adjacent panels. If necessary, 

slacken the hinge bolts and re-align the 

bonnet. Once the bonnet is correctly aligned, 
tighten the hinge bolts. Check that the bonnet 

fastens and releases satisfactorily. 

9 Bonnet release cable - 
removal and refitting 

HH i 

Removal 

1 Working inside the vehicle, locate the release 

lever. Pull the lever approximately 2 cm, then 

i 
10.3 Remove the three securing bolts 

(arrowed) 

9.2 Remove the accelerator stop and 

plastic screw (arrowed) 

9.6 Disconnect the bonnet release cable 

insert a small screwdriver into the gap between 

release lever and its securing clip. Let the lever 

return to its original position, then release the 

clip with a screwdriver (note that the clip falls 

behind the trim) (see illustration). 

2 Unscrew the accelerator stop nut and 

plastic screw (see illustration), then unclip 

the trim at the centre and at the lower edge 
from sill trim to remove. 

3 Release the outer cable by unclipping 

forwards from the lever bracket and detach the 

inner cable from the lever (see illustration). 

4 Release the cable sealing grommet from 
the bulkhead. 

5 Work along the length of the cable, noting 

its correct routing, and free it from the 

retaining clips and ties. 

6 Disconnect the outer cable from under the 

crossmember on the lock housing and detach 
the inner cable (see illustration). 

7 Tie a length of string to the end of the cable 

‘ A. |, $e 

10.4 Pulling the support forward to release 

the lock 

inside the vehicle, then withdraw the cable 

through into the engine compartment. 

8 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 

9 Tie the inner end of the string to the end of the 

cable, then use the string to draw the bonnet 

release cable back from the engine compart- 

ment. Once the cable is through, untie the string. 

10 Refitting is a reversal of the removal. 

Note: Before refitting the release lever, fit the 

securing clip into the lever first, then push the 

lever back into place. 

11 Ensure the rubber grommet in the 

bulkhead is fitted correctly, and the cable is 

correctly routed and secured to all the 

relevant retaining clips. 

12 Before closing the bonnet, check the 

operation of the release lever and cable. 

10 Bonnet lock - 
removal and refitting 

WHEY 

Removal 

1 Open the bonnet then remove the radiator 

grille, as described in Section 6. 

2 Release the outer cable from the lock 

assembly as described in Section 9. 

3 Remove the three bolts from the top of the 

lock support cover (see illustration). 

4 Pull the lock support cover forward and lift 

out the lock assembly (see illustration); 

disconnecting the microswitch connector 
from the lock assembly where fitted. 

Refitting 

5 Before refitting, remove all traces of old 

locking compound from the lock retaining 
bolts and their threads in the body. 

6 Refitting is then a reverse of removal pro- 

cedure, ensuring bolts are securely tightened 

using thread-locking compound when required 

(VW recommend the use of D 185 400 A2 - 
available from your VW dealer). 

7 Check that the bonnet fastens and releases 
satisfactorily. If adjustment is necessary, 

slacken the bonnet lock retaining bolts, and 
adjust the position of the lock to suit. Once 

the lock is operating correctly, tighten its 
retaining bolts. 

11 Door - 
removal, refitting 
and adjustment 

x SS x “ 
Note: The hinge bolts must always be 
renewed if loosened. 

Removal 

Front door 

1 Disconnect the battery negative terminal. 
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Note: Before disconnecting the battery, refer 
to ‘Disconnecting the battery’ at the rear of 

this manual. 
2 Open the door and unclip the lower trim 

from the front door pillar, carefully pull off at 
the centre and at the lower edge from the sill 

trim to remove (on the driver’s door, remove 

the bonnet release lever as described in 

Section 9). 
3 Disconnect the wiring connector from 

behind the trim (see illustration). 
4 Remove the gaiter from the door pillar, then 

guide wiring out through the hole in the pillar. 

5 Lever off the cap from the top hinge pin 

and, with the aid of an assistant to support the 

door, remove the hinge pin from the top 

hinge. Also remove the two bolts from the 

lower hinge that secure the hinge to the door 

(see illustrations). Lift the door upwards and 

out to remove. 

6 Examine the hinges for signs of wear or 

damage. If renewal is necessary, mark the 

position of the hinge(s) then undo the retaining 

bolts and remove them from the vehicle. If 

there is a requirement to remove the top hinge 
from the front pillar, then the facia panel must 

be removed as described in Section 30. Fit 

the new hinge(s), aligning with the marks 
made before removal then tighten the 

retaining bolts and top hinge pin to the 

specified torque. 

Rear door 

7 Disconnect the battery negative terminal. 

Note: Before disconnecting the battery, refer 

to ‘Disconnecting the battery’ at the rear of 

this manual. 
8 Open the door and remove the gaiter from 

the door pillar, disconnect the wiring 

connector (see illustration). 

9 Carry out the operations described in 

paragraphs 5 and 6. 

Refitting 

10 With the aid of an assistant, offer up the 

door to the vehicle and fit the new hinge bolts. 
Align the hinges with the marks made before 

removai and tighten the retaining bolts to 

Stage 1 of their specified torque. Refit the cap 

to the top hinge pin. 
41 Guide the wiring back through the hole in 

the pillar and refit the gaiter. 
12 From inside the vehicle reconnect the 

wiring block connector. 
13 Refit the lower trim securely back into 
the retaining clips (on the driver’s door, refit 

the bonnet release lever as described in Sec- 

tion 9). 
14 Check the door alignment and if 

necessary adjust. If the paintwork around the 
hinges has been damaged, paint the area with 

a suitable touch-in brush to prevent corrosion. 

Reconnect the battery negative terminal. 

Adjustment 

Note: Always renew the hinge bolts after 

loosening. 
15 Close the door and check the door 

11.3 Disconnect the wiring connector 

(arrowed) 

11.5b ... then remove the bottom hinge 

bolts 

alignment with the surrounding body panels. If 

necessary, slight adjustment of the door 

position can be made by slackening the hinge 

retaining bolts and _ repositioning the 
hinge/door as necessary. If there is a 

requirement to loosen the top hinge on the 

door pillar (front doors only), then the facia 

panel must be removed as described in 

Section 30. Once the door is correctly 

positioned, tighten the hinge bolts to Stage 2 

of their 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 panel - EN 
removal and refitting ~ x 

12.2 Carefully prise the trim off the three 

securing clips 

11.8 Pull back the gaiter and disconnect 

the wiring 

the window to ease the removal of the interior 

door handle assembly, also refer to 
‘Disconnecting the battery’ at the rear of this 

manual. 

Removal 

Front passenger door 

1 Disconnect the battery negative terminal 

then open the door. 

2 Using a flat-bladed screwdriver, carefully 

unclip the upper trim cover from the door grab 

handle and remove it from the vehicle (see 

illustration). 
3 Slacken and remove the screws securing 

the inner trim and armrest to the door (see 

illustrations). 

4 Release the door trim panel studs, carefully 

levering between the panel and door with a 

flat-bladed lever. Work around the outside of 

the panel, and when all the studs are 

ae * xa , oat 

12.3a Slacken and remove the screws 

from inside the handle .. . 
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Bi J [| 

... also the screw from the top front 

edge of the panel .. . 

12.3b 

rnc 

12.5 Unclip the outer cable, then unhook 

the inner cable 

released, lift the door trim panel upwards and 

off the window slot (see illustration). 

5 As the panel is being removed disconnect 

the outer cable from the release handle 

13.2 Remove the screw arrowed and 

unclip from door trim panel 

13.3 Remove the plastic cap... 

12.3c ... then remove the three screws 

(arrowed) 

es - 
12.8a Push the trim out of its retaining 

clips... 

assembly using a flat-bladed screwdriver, 

then unhook inner cable (see illustration). 

6 Disconnect wiring connectors as they 
become accessible. 

Driver’s door 

7 Disconnect the battery negative terminal 
then open the door. 

8 Insert flat-bladed screwdriver under the trim 
on the grip handle, and carefully lever trim off 

towards the door trim. The grip recess with 

switches can then be unclipped upwards to 

remove (see illustrations). Press the lug on 

the connector to disconnect the wiring 

connector from the switch panel. 

9 Remove the door trim panel as described in 

paragraphs 8 to 6. 

Rear doors 

10 Remove the trim panel as described in 
paragraphs 1 to 6. 

13.4 ... then hold the door handle in the 

open position while loosening the screw to 

the stop 

12.8b ...then carefully lever out from the 

door trim panel 

Refitting 

11 Before refitting, check whether any of the 

trim panel retaining studs were broken on 

removal, renew them as necessary. Refitting 

of the trim panel is then a reverse of removal. 

After connecting the battery, check the 

operation of the door electrical equipment. 

13 Door handle 
and lock components - 
removal and refitting VK 

Removal 

Interior door handle 

1 Remove the door inner trim panel as 

described in Section 12. 

2 Undo the screw on the inside of the door 

trim panel, then unclip the door handle to 

remove it (see illustration). 

Front door lock cylinder 

Note: This task can be performed with the 

door inner trim panel in position. 

3 Open the door, then remove the plastic cap 

in the rear edge of the door to locate the 

retaining screw (see illustration). 

4 Pull the door handle out, hold it in this 

position whilst undoing the Torx retaining 

screw until it comes to its stop. Do not 

remove the screw too far or the locking ring 

may fall into the door (see illustration). 

5 Pull the lock cylinder housing out of the 

door handle, and release the handle to the 
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13.5a Withdraw the lock cylinder from the 

handle 

13.6b ... then pivot the handle from the 

door 

original position (see illustrations). On older 

vehicles, the housing may be corroded into 

the door aperture making it difficult to remove. 

Note: Do not drop the locking ring into the 

door, as it will be necessary to remove the 

inner trim panel to recover it. 

not remove 

13.5b The lock cylinder removed 

13.6c Recover the gasket 

Exterior door handle 

6 On the front door, remove the door lock 

cylinder housing as described in paragraphs 3 

to 5. Working via the lock cylinder aperture, 

disconnect the lock release cable from the 

handle then manoeuvre the handle out from the 

door. Recover the gasket (see illustrations). 

7 On the rear door, pull the door seal to one 

side to gain access to the housing retaining 

screw, then undo the screw and remove the 

housing and end cap from the handle as 

described in paragraphs 4 and 5 (see 

illustration). Working via the housing 

aperture, disconnect the lock release cable 

from the handle then manoeuvre the handle 

out from the door. 

Front door lock 

Note: The window regulator, the door lock 

and the speaker are secured to an assembly 

carrier. 

13.11b Push the glass up and secure (eg, 

with adhesive tape) 

13.6a Detach the release cable from the 

door handle... 

13.7 On the rear door, pull back the door 

seal to locate the handle housing screw 

8 Remove the door inner trim panel as 

described in Section 12. Carry out the 
operations described in paragraphs 3 to 7. 

9 Lever out the plastic cap(s) in the cut-outs 

on the inside of the door to gain access to the 

window securing bolts (see illustration). 

10 Lower the window until the window 
securing bolts are in line with the cut-outs. If 

this cannot be carried out because there is a 

fault with the electric windows, then remove 

the motor so as to slide the window down. 

41 Loosen the securing bolts approximately 

two turns (do not remove) to release the 

clamps securing the window, then push the 

window upwards and secure it in position 

(see illustrations). 
12 Disconnect all the wiring connectors on 
the assembly carrier. Unscrew the two bolts 

on the rear edge of the door from the door 

lock (see illustration). 
13 Undo the bolts securing the assembly 

13.12 Slacken and remove the two 

retaining bolts 
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13.13d Security plate removed from the 

door 

carrier to the door. Pull the top of the 

assembly carrier from the door, then remove 

towards the front of the door by lifting and 

turning the carrier. At this stage, the security 

plate may be removed from inside the door 

suitable piece of rod 

13.14 Disconnect the lock wiring 

after removing the exterior door handle, by 

undoing the single screw (see illustrations). 

14 The wiring cable retaining clips can then be 

unclipped from the carrier. Disconnect the wiring 

connector from the door lock (see illustration). 

: < or : 

13.17a Screw a bolt into the plug then pull 

out with a pair of pliers 

13.18 Remove the plastic cap to locate the 

guide rail bolt 

. and withdraw the security plate 
from inside the door 

N 
13.15a Push out the plastic pin with a 

suitable drift 

15 The lock can now be removed from the 

carrier. By using a drift, remove the pins from 

the retaining bracket (see illustrations) then 

lever off using a flat-bladed screwdriver. 

Disconnect the cable and the linkage rod by 
unclipping from the lock. Note: The retaining 

bracket is not part of the items supplied with 

the door lock. It is secured to the door lock by 
a bolt and pop rivet. 

Rear door lock 

Note: The window regulator, the door lock 

and the speaker are secured to an assembly 
carrier. 

16 Carry out the operations described above 
in paragraphs 1 to 10. 

17 Screw a5 mm bolt, approximately 70 mm 

long into the inner window securing plug and 

pull out. Using a piece of rod with a hook on 

one end, pull the outer securing plug from the 

window guide (see illustrations), holding 

window cable to one side. Note: Do not exert 

too much pressure on the plug otherwise the 

plug will fall into the door. 

18 Remove the plastic cap from the bottom 

of the window guide rail at the middle of the 
door, and remove the bolt (see illustration). 

19 Pull the seal out from the window guide 

rail, and with a small flat-bladed screwdriver, 

lift the locking tab at the bottom of the guide 

rail to remove the filler piece upwards from the 
guide (see illustrations). 

20 Carefully remove the inner sealing strip 

from the top of the door, by gripping with 

pliers at the centre and rotating inwards (see 
illustration). 



13.19a Lever out the plastic clip under the 
seal... 

13.21 Carefully remove the glass inwards 

from the door 

21 Slide the door window upwards and 

inwards to remove from the door (see 

illustration). 
22 Pull the window guide seal off at the top 

of the guide rail and unclip, or remove the 

securing screw if fitted. 
23 Remove the bolt from the rear edge of the 

door, at the bottom of the window guide rail. 

Pull the guide from the small fixed window 

and remove upwards and out from the door 

(see illustrations). 
24 With the door open, remove the wiring 

gaiter from the door pillar and disconnect the 

wiring connectors. 
25 Undo the bolts securing the assembly 

carrier to the door, and the two bolts on the 

rear edge of the door for the lock. Pull the top 

of the assembly carrier from the door, then lift 

and remove towards the front of the door. 

Release the wiring clip from the door and pull 

the wiring out from the gaiter (see illustration). 

13.25 Guide the lock out when removing 

the assembly carrier 

13.19b ...then slide upwards out of the 

guide rail 

13.23a Remove the plastic cap to locate 

the bottom guide rail bolt 

26 The lock can now be removed from the 

carrier, as described in paragraph 15. 

Refitting 

Interior door handle 

27 Clip the handle back into position and 

secure with the screw on the inside of the 

door trim. Refit the door trim panel as 

described in Section 12. 

Exterior door handle 

28 Locate the door handle into the door at 

the front end, then pivot the handle into 

position. Refit the cable into the door handle 

and clip into recess. Refit the lock cylinder 

housing (front door) or housing and end cap 

(rear door) to the handle and secure it in 

position with the retaining screw. 

Front door lock cylinder 

29 Refit the lock cylinder into the door handle 

413.30 Locate the spring clip into the slot 

on the lever (arrowed) 
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13.20 A wedge can be used to assist the 

removal of the trim 

13.23b Pull the guide rail down first, to 

unclip from frame at the top 

housing, then tighten the screw in the rear 

edge of the door to secure door lock cylinder. 

Refit the plastic cap to cover the screw. 

Front door lock 

30 Before refitting, pull the operating lever on 

the door lock, and locate the tension spring 

into slot (see illustration). Note: Locating the 

spring into the operating lever locks the lock, 

preventing incorrect fitting of the cable later. 

31 Refitting is a reversal of removal as 

described in paragraphs 8 to 15. Note: When 

tightening bolts on assembly carrier, tighten the 

two locating bolts first to allow the location pegs 

to align in door (see illustration). Tighten all the 

bolts to the specified torque, where given. 

Rear door lock 

Note: Do not refit the bolts to the bottom of 

the guide rail before refitting the filler piece 

back into the guide rail or this will prevent it 

locating into the guide rail correctly. 

13.31 Refit the two screws arrowed first, 

to locate the carrier 
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32 See refitting of front door lock procedure. 

33 Relocate the securing inner and outer 

plugs in the window ensuring they project 

either side of the glass. Guide the window into 

the door so that the securing plug locates in 

the window lifting rail slot (see illustrations). 

Lightly tap the top of the window to locate into 
the lifting rail. 

34 Refitting is then a reversal of removal, as 

described in paragraphs 16 to 26. 

14 Door window glass 
and regulator - 
removal and refitting WV 

Note: The window regulator mechanism is 

part of the assembly carrier and cannot be 
obtained individually. 

Removal 

Front door window glass 

1 Remove the door inner trim panel as 
described in Section 12. 

2 Carry out the procedure as described in 
Section 13, paragraphs 3 to 11. 

3 Lift the rear of glass up and forwards to 

remove from the door (see illustration). 

Rear door window glass 

4 Remove the door inner trim panel as 
described in Section 12. 

5 Remove the door glass as described in 

Section 13, paragraphs 16 to 21. 

6 If necessary, the fixed window can then be 

sh _— Mime Sr, j 

14.3 Lift the rear of the glass upwards and 
out of the door frame 

14.8 Undo the three window motor 

securing screws 

13.33a Fit the plastic plugs into the glass 

before assembly... 

removed from the door while removing the 

window seal (see illustration). 

Front window regulator 

7 Carry out the operations described in Sec- 
tion 13 for the removal of the front door lock. 

8 If there is a fault with the motor, then it can 

be removed from the assembly carrier by 

removing the securing screws and wiring 
connector (see illustration). 

9 If the window mechanism is to be renewed, 

the lock will need to be removed from the 

carrier as described in Section 13. 

Rear window regulator 

10 Carry out the operations described in 

Section 13 for the removal of the rear door 
lock. 

11 If there is a fault with the motor, then it 

can be removed from the assembly carrier by 

removing the securing screws and wiring 
connector (see illustration). 

a: 
14.6 Push the fixed glass forwards with 

the seal 

» ee 

14.11 Unclip the wiring block connector 

13.33b ... arrow shows the direction to 

locate the glass into the lifting rail 

12 If the window mechanism is to be 

renewed, the lock will need to be removed 

from the carrier as described in Section 13. 

Refitting 

Front door window glass 

13 Manoeuvre the window glass into position 

and engage it with the regulator clamps. Make 

sure the glass is correctly seated then lightly 
tighten the regulator clamp bolts. 

14 Refitting is a reversal of removal as 
described above. 

15 Check that the window glass moves 

smoothly and easily and closes fully. If 

necessary, slacken the regulator clamp bolts 

then reposition the glass as necessary. Once 

the window operation is correct, tighten the 
clamp nuts to the specified torque. 

Rear door window glass 

16 Relocate the securing inner and outer 

plugs in the window ensuring they project 

either side of the glass. Guide the window into 
the door so that the securing plug locates into 

the window lifting rail slot. Lightly tap the top 
of the window to locate into the lifting rail (see 

illustrations for the refitting of the rear door 
lock in Section 13). 

17 Refitting is a reversal of removal as 
described above. 

18 Check that the window glass moves 

smoothly and easily and closes fully. If 

necessary, slacken the regulator clamp bolts 

then reposition the glass as necessary. Once 

the window operation is correct, tighten the 
clamp nuts to the specified torque. 

Front window regulator 

19 Refitting is a reversal of removal as 

described in the refitting of the front door lock 
in Section 13. 

Rear window regulator 

20 Refitting is then a reversal of removal as 

described in the refitting of the rear door lock 
in Section 13. Note: When installing a new 

regulator/carrier, before removing the cable tie 
from the gearing, slide a hammer shaft 
between the window guide and the assembly 
carrier to prevent any movement (see 

illustration). The gearing will then stay 
centralised while the motor is being fitted, 
enabling the motor to locate correctly. 
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14.20 Hammer positioned to hold the 

regulator while motor is fitted 

15 Tailgate and support struts - 
removal and refitting 

HEY 

Removal 

Tailgate 

1 Open up the tailgate then disconnect the 

battery negative terminal. 
2 Slacken and remove the tailgate lower trim 

panel retaining screws inside the grab handles 

(see illustration). Release the 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, unclip from the upper 

trim and remove the panel. 

3 Remove the parcel shelf retainers 

(Hatchback models only) from the upper trim 

15.4b ... then pull grommet from tailgate 

to release the wiring 

by pulling out the centre pins, then remove 

both the retainers. Unclip the upper trim from 

the tailgate starting from the outer ends and 
working towards the middle (see 

illustrations). 
4 Disconnect the wiring connectors situated 

behind the trim panel and free the washer 

hose from the tailgate wiper motor. 

Disconnect the wiring connectors from the 

heated rear screen terminals and free the 

wiring grommets from the tailgate (see 

illustrations). 

5 Tie a piece of string to each end of the 

wiring then, noting the correct routing of the 

wiring harness, release the harness rubber 

grommets from the tailgate and withdraw the 

wiring. When the end of the wiring appears, 

untie the string and leave it in position in the 

tailgate; it can then be used on refitting to 

draw the wiring into position. 

6 Using a suitable marker pen, draw around 
the outline of each hinge marking its correct 

position on the tailgate. 
7 With the help of an assistant to support the 

tailgate, remove the support struts as 

described below. 

8 Slacken and remove the bolts securing the 

hinges to the tailgate (see illustration). Where 

necessary, recover the gaskets which are 

fitted between the hinge and vehicle body. 

9 Inspect the hinges for signs of wear or 

damage and renew if necessary. The hinges 

are secured to the vehicle by nuts or bolts 

(depending on model) which can be accessed 

once the headlining rear cover strip has been 

removed. 

15.3b Pull trim away from the outer ends 

first 

aed we 

15.8 Remove tailgate hinge securing bolts 

15.2 Remove the handle retaining screw 

inside tailgate 

Support struts 

Warning : The support struts are 

IAN filled with a gas and must be 
disposed of safely. 

10 With the help of an assistant, support the 

tailgate in the open position. 
11 Using a small flat-bladed screwdriver lift 

the locking clip, and pull the gas support strut 

off its balljoint mounting on the tailgate (see 

illustrations). Repeat the procedure on the 

lower strut mounting and remove the strut 

from the vehicle body. Note: /f the gas strut is 

to be re-used, the locking clip must not be 
taken all the way out, or the clip will be 

damaged. 

Refitting 

Tailgate 

12 Refitting is the reverse of removal, 

15.4a Disconnect washer hose from the 

wiper motor... 

15.11a Lift locking clip upwards; do not 

remove clip completely .. . 
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15.11b... then pull strut off balljoint 

aligning the hinges with the marks made 

before removal. Tighten retaining bolts to the 
specified torque. 

13 On completion, close the tailgate and 

check its alignment with the surrounding 

panels. If necessary slight adjustment can be 

made by slackening the retaining bolts and 

repositioning the tailgate on its hinges. If the 

tailgate buffers are in need of adjustment, 
continue as follows. 

14 Locate the adjustment buffers on the 

tailgate. Through the hole in the rubber cap, 

insert an Allen key and slacken the screw until 

the centre notched slide will move freely in or 

out, in the housing. When the adjustment 

buffer has been set to the correct position 

tighten the centre screw. When renewing 

buffers the notched slide is preset at 12.5 mm 

from the housing (see illustrations). To 

remove the adjustment buffer, turn anti- 

clockwise 90° with a spanner. 

4 
outta sil 

16.2 Unclip the linkage rod (arrowed) 

15.14a Slacken the centre screw to adjust 

the tailgate buffer... 

Support struts 

15 Refitting is a reverse of the removal 

procedure, ensuring that the strut is securely 

retained by its retaining clips. 

16 Tailgate lock components - 
removal and refitting 

WY 

Removal 

Tailgate lock 

1 Open up the tailgate, remove the trim panel 

as described in Section 15. 

2 Detach the linkage rod from the lock 

assembly (see illustration). 

3 Undo the retaining bolts and remove the 

lock from the tailgate, disconnect the wiring 

connector where applicable (see illustration). 

15.14b ... check the setting on each 

buffer to line up tailgate 

Tailgate handle - Hatchback 

4 Remove the tailgate trim panel as 
described in Section 15. 

5 Unclip the securing clip and the linkage 

rods to remove the lock cylinder out of the 
handle (see illustrations). 

6 Where necessary, disconnect the wiring 

connector from the lock switch. 

7 Slacken and remove the retaining bolts 

then remove the handle from the tailgate (see 

illustration). Recover the handle seal (where 

fitted) and check it for signs of damage, 

renewing it if necessary. 

Tailgate handle - Estate 

8 Remove the tailgate trim panel as 
described in Section 15. 

9 Disconnect the wiring connector from the 
lock release switch. Slacken and remove the 

retaining screws, then remove the handle 
from the tailgate (see illustration). 

16.5a Disconnect two linkage rods 

(arrowed)... 

16.5b . .. prise out securing clip to remove 

lock (shown out of tailgate) 
16.7 Remove three screws to release the 

handle (arrowed) 
16.9 Unclip the handle from the tailgate 
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Tailgate lock cylinder — Hatchback 

10 Remove the lock cylinder as described in 

paragraphs 4 to 6. 

Tailgate lock cylinder - Estate 

11 Open up the tailgate and remove the trim 

panel as described in Section 15, then remove 

the lock cylinder as described in Section 18 

paragraphs 5 to 7. 

Refitting 

12 On the Hatchback the securing clip for the 
lock cylinder should be refitted back into the 

handle before assembly (see illustration); the 

lock can then be pressed back into the 

handle. Refitting is then a reversal of the 

relevant removal procedure. Before refitting 

the trim panel, check the operation of the lock 

components and (where necessary) the 

central locking system. 

17 Boot lid and support struts — 
~ removal and refitting 

VK) 

Removal 

Boot lid 

1 Open up the boot lid then disconnect the 

battery negative terminal. 
2 Remove the warning triangle from the 
retaining bracket, then undo the two screws in 

the retaining bracket and lift out to remove 
(see illustration). Undo all the remaining 

screws from around the boot trim and release 

trim from boot lid. 
3 Disconnect all the wiring connectors from 

the number plate lights and the boot lock 
assembly (see illustration), tie a piece of 
string to each end of the wiring. Noting the 

correct routing of the wiring harness, release 

the harness rubber grommets from the boot 

lid and withdraw the wiring. When the end of 

the wiring appears, untie the string and leave 

it in position in the boot lid; it can then be 

used on refitting to draw the wiring into 

position 

4 Unclip the plastic wiring cover from the left- 

hand hinge to release the wiring (see 
illustration). Remove the support struts as 

described below. 
5 Draw around the outline of each hinge with 

a suitable marker pen then slacken and 

remove the hinge retaining nuts and remove 

the boot lid from the vehicle. 
6 Inspect the hinges for signs of wear or 

damage and renew if necessary; the hinges 

are secured to the vehicle body by bolts. 

Support struts 

Warning! The support struts are 

Ay filled with a gas and must be 
disposed of safely. 

7 With the help of an assistant, support the 

boot lid in the open position. 

8 Using a small flat-bladed screwdriver lift the 
locking clip, and pull the gas support strut off 

16.12 Arrow shows securing clip in place 

before fitting the lock cylinder 

17.3 Unclip the block connectors and 

disconnect wiring plugs 

its balljoint mounting on the boot lid. Repeat 

the procedure on the lower strut mounting 

and remove the strut from the vehicle body. 

Note: /f the gas strut is to be reused, the 

locking clip must not be taken all the way out, 

or the clip will be damaged. 

Refitting 

Boot lid 

9 Refitting is the reverse of removal, aligning 

the hinges with the marks made before 

removal. 

10 On completion, close the boot lid and 

check its alignment with the surrounding 
panels. If necessary slight adjustment can be 

made by slackening the retaining nuts and 

repositioning the boot lid on its hinges. If 
further adjustment is required see the tailgate 

refitting procedure in Section 15. 

lock unit 

ie oe 

17.2 Remove the screws in the warning 

triangle retaining bracket 

a : Pa 

2s 
« 
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17.4 Unclip plastic cover from hinge to 

_ free wiring 

Support struts 

11 Refitting is a reverse of removal, ensuring 

the strut is securely retained by its clips. 

18 Boot lid lock components - EN 
removal and refitting ~ 

x 

Removal 

Boot lid lock 

1 Open up the boot lid, remove the trim panel 

as described in Section 17. 
2 Detach the link rod from the lock assembly 

and disconnect the wiring connector (see 

illustration). 

3 Undo the retaining nuts and remove the 

lock from the boot lid. 

Boot lid lock cylinder 

4 Open up the boot lid, remove the trim panel 

as described in Section 17. 
5 Unclip the linkage rod from the lock 

cylinder and disconnect the wiring connector 

(see illustration). 
6 Undo the three retaining screws and 

remove the lock cylinder assembly from the 

boot lid (see illustration). 

7 Remove the two screws in the back of the 

VW badge to remove the lock cylinder. 

Boot lid handle 

8 Open up the boot lid, remove the trim panel 

as described in Section 17. 
9 Disconnect the wiring connector and 
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& td 

‘om the 18.5 Unclipping the linkage rod fr 

lock cylinder 

remove the two retaining screws (see 

illustration). 

Refitting 

Boot lid lock 

10 Reconnect the wiring connector and 

securely attach the link rod. Seat the lock in 

the boot lid and securely tighten the nuts. 

Boot lid lock cylinder 

11 Refitting is a reversal of removal. Check 

the operation of the lock cylinder assembly on 
completion. 

Boot lid handle 

12 Refitting is a reversal of removal. Securely 
tighten the retaining screws. 

19.2 Remove the three securing screws 

(arrowed) 

6 ‘= 3 ~~ ~ —— oF aia oat 

19.4 Remove the two screws securing the 

control unit (arrowed) 

a 
18.6 Removing the three securing screws 

19 Central locking components 
— removal and refitting 

WK 
Note: Before disconnecting the battery, refer 

to ‘Disconnecting the battery’ at the rear of 
this manual. 

Removal 

Internal central locking switch 

1 Remove the door switch assembly as 

described in Section 12, paragraphs 7 and 8. 

2 Undo the screws on the rear of the switch 

trim panel (see illustration), the switch 

assembly can now be removed by unclipping 
from the switch panel. 

a hes aba 

18.9 Remove the two retaining screws 

(arrowed) 

Central locking control unit 

Note: On models fitted with the ‘convenience 

system’, this is the central control unit which 

also operates the alarm, sunroof and the 

electric windows and exterior mirrors (via the 

separate control unit in each door). 

3 Remove the securing screws from the facia 

panel lower trims, then carefully unclip the top 

of the trims from the facia (see illustration). 
Unscrew the plastic reinforcement panel from 

under the lower trim panels and remove. 

4 Unscrew the control unit from the steering 

column bracket and disconnect the wiring 

connector (see illustration). 

Door locking motors 

5 Remove the door lock as described in 
Section 13. 

6 The locking motors are part of the door lock 

assembly and cannot be obtained separately. 

Tailgate lock motor 

7 Remove the tailgate trim panel as 

described in Section 15, paragraphs 1 and 2. 

8 Disconnect the linkage rod from the lock 
motor (see illustration). 

9 Using a suitable spanner/pliers slacken the 

retaining screws in a clockwise direction, and 

remove by sliding the lock motor out of the 

elongated holes in tailgate (see illustration). 

Disconnect the wiring block connector. 

Boot lid lock motor 

10 Remove the boot lid trim panel as 

described in Section 17, paragraphs 1 and 2. 

11 Unclip the linkage rods from the boot lock 

i 

19.9 Turn the securing screws clockwise 

to remove the lock motor 
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assembly, then disconnect the wiring block 

connector (see illustration). 

12 Remove the three securing nuts from the 

lock motor bracket, then remove the lock 

motor from the bracket by removing the 
retaining screws (see illustration). 

Fuel filler flap lock motor —- Hatchback 

13 Carry out the operations as described in 

Section 27, for removing the inner trim panels 

on the rear seat side belt. 
14 Disconnect the wiring connector and 

_ operating rod from the motor. Using a suitable 

spanner/pliers slacken the retaining screws in 

a clockwise direction, and remove by sliding 

the lock motor out of the elongated holes in 

the body (see illustration). 

Fuel filler flap lock motor - Saloon 

15 Carry out the operations as described in 

Section 27 for the appropriate side. 
16 Disconnect the wiring connector and 

operating rod from the motor. Slacken the 

retaining screws and remove by sliding the 

lock motor out of the elongated holes in the 

mounting bracket (see illustration). 

Refitting 

17 Refitting is a reverse of the relevant 

removal procedure making sure all 

connections are securely remade. On 

completion check the operation of all central 

locking system components. 

20 Electric window components 
- removal and refitting 

Window switches 

1 Refer to Chapter 12, Section 4. 

Window winder motors 

Removal 

2 Remove the relevant window regulator 
assemblies as described in Section 14. 

3 To remove the motor from the window 

regulator undo the three retaining screws (see 

illustration). 
4 Disconnect the wiring block connector from 
the window motor assembly (see illustration). 

». ee ag 

20.3 Remove the three retaining screws 

“<4 : if Pasi) Ree" 

19.11 Disconnect the two linkage rods and 

unplug the wiring connector (arrowed) 

19.14 Slacken and remove the locking 

motor 

Refitting 

5 If a new motor is being fitted, remove the 

protective cover from the gearing. 

6 Make sure that the motor drive gear 

components are sufficiently lubricated (VW 

recommend grease G 000 450 02 - available 

from your VW dealer) and free from dust and 

dirt. 
7 Carefully align the motor and engage it with 

the regulator (see illustration). If the motor 

does not engage correctly, refit the motor as 

described in Section 14. 

8 Refit the window motor retaining screws 
and screw them in loosely; when the motor 

drive gears engage correctly, tighten the 

screws. Refit the wiring connector to the 

window motor. 
9 Refitting of the trim panel is then a reversal 

of removal. 

20.4 Disconnect the wiring block 

connector 

y 
J 
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19.12 Remove the lock motor assembly 

yo We 
19.16 Slacken the two screws (arrowed) 

21 Exterior mirrors and 
associated components — 
removal and refitting HHS 

Removal 

Electrically-operated mirror 

1 Remove the door inner trim panel as 

described in Section 12. Disconnect the 

mirror wiring connector and _ speaker 

connector if fitted (see illustration). 

2 Remove the screw from the mirror inner 

trim/speaker panel and unclip from the door 

(see illustration). 
3 Remove the insulation from the door frame 

and undo the mirror retaining bolt. Free the 

wiring and remove the mirror assembly from 

the door (see illustrations). 

20.7 Check the gear on the motor locates 

correctly 
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Manually-operated mirror 

4 Carry out the procedures as described in 

paragraphs 1 to 3. Remove the retaining 

screws from the inner trim panel to 

disconnect the mirror adjustment cable. 

Mirror glass 

Note: The mirror glass is clipped into place. 

Removal of the glass without the VW special 

tool (number 80-200) is likely to result in 

breakage of the glass. 

5 Insert special tool between the mirror glass 

and mirror housing. First press the mirror 

downwards and carefully prise the glass from 
the motor. Disconnect the wiring connectors 

from the mirror heating element (see 
illustration). 

6 Take great care when removing the glass; 
do not use excessive force as the glass is 

Py ah aoe 

21.3b ...and remove the mirror from the 

door 

esti 

21.6 Carefully levering the glass from the 

motor 

iat 
21.2 Remove securing screw from trim 

easily broken. If the VW special tool is not 

available, use a flat-bladed lever with tape 

around to prevent any damage to the mirror 

housing (see illustration). 

Mirror housing 

7 Fold the mirror assembly forwards and 

position the glass vertical to ease the removal 

of the housing. 

8 Remove the small plastic plug in the bottom 

of the mirror assembly, then insert a 

screwdriver. Carefully push the screwdriver 

forwards to release the securing clip, pulling 

the cover upwards over the mirror glass to 
remove (see illustrations). 

Mirror switch 

9 Refer to Chapter 12. 

21.5 Disconnect the wiring from the mirror 

glass 

ee! 

21.8a Push the screwdriver forward... 

i! aid 

21.3a Undo the retaining bolt... 

Electrically-operated mirror motor 

10 Remove the mirror glass as described 
above. 

11 Undo the retaining screws and remove 

the motor, disconnecting its wiring connector 

as it becomes accessible. 

Refitting 

12 Refitting is the reverse of the relevant 
removal procedure. 

13 When refitting the mirror glass, press 

firmly at the centre taking care not to use 

excessive force, as the glass is easily broken. 

22 Windscreen, tailgate and 
fixed rear quarter window 
glass — general information 

These areas of glass are secured by the 
tight fit of the weather-strip 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 scope of the home 
mechanic. It is difficult, unless 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 carried out by one of the many 
specialist windscreen fitters. 

If the fixed rear door window glass requires 
renewal then follow the procedures as 

described in Section 14. 

21.8b .. . then lift the cover upwards over 

mirror glass 
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23 Sunroof — 
general information 

Due to the complexity of the sunroof 

mechanism, considerable expertise is needed 

to repair, renew or adjust the sunroof 

components successfully. Removal of the roof 

first requires the headlining to be removed, 

which is a complex and tedious operation, 
and not a task to be undertaken lightly. 

Therefore, any problems with the sunroof 

should be referred to a VW dealer. On models 

with an electric sunroof, if the sunroof motor 

fails to operate, first check the relevant fuse. If 

the fault cannot be traced and rectified, the 

sunroof can be opened and closed manually 

using an Allen key to turn the motor spindle (a 

suitable key is supplied with the vehicle, and 

should be clipped onto the inside of the 

sunroof motor trim). To gain access to the 

motor, unclip the rear of the trim cover to 

open. Unclip the Allen key, then insert it fully 

into the motor opening (against spring 

pressure). Rotate the key to move the sunroof 

to the required position. 

24 Body exterior fittings — 
removal and refitting 

WEY 

Wheel arch liners 
and body under-panels 

4 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 
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. 

Remove the wheels to ease the removal of the 

wheel arch liners. 
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. 

25.3 Remove the two securing bolts 

Body trim strips and badges 

3 The various body trim strips and badges 

are held in position with a special adhesive 

tape and locating lugs. Removal requires the 

trim/badge to be heated, to soften the 

adhesive, and then carefully lifted 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 VW dealer. 

25 Seats - 
removal and refitting 

Note: Refer to the warnings in Chapter 12 if 

side airbags are fitted to the vehicle. Before 

disconnecting the battery, refer to 
‘Disconnecting the battery’ at the rear of this 

manual. 

Removal 

Front seats 

Note: The amount of wiring connectors under 

the seat may vary depending on the vehicle 

specification. 

1 Disconnect the battery negative terminal. 

2 Slide the seat forwards and unclip the caps, 

on the trim covering the seat runner guide 

rails (see illustration). Remove the securing 

screws and pull out the trim covers. 

3 Slide the seat backwards, remove the two 

bolts under the front of the seat (see 

illustration). 

4 Slide the seat fully backwards, disengaging 

25.5 Pull the outer cable out; unclipping 

the inner cable 

25.4 Disconnect the wiring connectors 

from under the seat 

it from the outer guide rails. Tilt the seat 

backwards and disconnect the wiring 

connectors from under the front of the seat 

(see illustration). Remove the seat from the 

vehicle. 

5 To remove the seat slide locking cable, 

remove the screw holding the handle on the 

lever. Unclip the outer cable from the bracket 

and disengage the inner cable from the lever 

(see illustration). 
6 Using a suitable screwdriver lever the clip 

off the other end of the cable and remove 

from the seat sliding rail (see illustration). To 

remove the seat belt stalk from the seat 

assembly see Section 27. 

Rear seat assembly 

7 Lift up the rear seat cushion(s) then unhook 

the hinge rods from their retaining brackets 

and remove from the vehicle. 

8 On Estate models, unclip the caps on the 

hinges and remove the retaining screws. Pull 

out the hinge pins and remove the seat 

cushion(s). 

9 Fold down the rear seat backs. 

10 Using a small flat-bladed screwdriver, 

release the outer hinge pivot retaining catch 

and lift the seat back upwards to disengage. 

Pull the seat back out from the centre hinge 

pivot and remove it from the vehicle (see 

illustrations), Remove the opposite seat back 

in the same way. 

Refitting 

Front seats 

11 Before refitting examine the seat guide rails 

for signs of wear or damage and renew if 

25.6 Pulling the cable free from the rail 
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25.10a Lever the catch back to release the 

seat from the wheel arch... 

necessary. Refitting is a reverse of the removal 

procedure. Ensure that the seat adjustment 

lever engages correctly with the centre guide 

rail when the seat has been refitted and the seat 
bolts are tightened to their specified torque. 

Rear seat assembly 

12 Refitting is the reverse of removal, making 

sure the seat backs are clipped securely in pos- 

ition and the seat bolts are tightened securely. 

26 Front seat belt tensioning 
mechanism -— 
general information 

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 

Se 
27.2b ... then unclip the lower pillar trim 

panel 

. then pull the seat out from the 

centre pivot 

25.10b.. 

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. 

The seat belt tensioner is triggered by a 

frontal impact above a predetermined 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 belt 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. 

There is a risk of injury if the system is 
triggered inadvertently when working on the 

vehicle, and it is therefore strongly recom- 

mended that any work involving the seat belt 

tensioner system is entrusted to a VW dealer. 

27.2a Remove the top seat belt securing 

bolt... 

27.3 Unscrew the plastic retaining plug 

Note the following warnings before contem- 

plating any work on the front seat belts. 

Warning: Do not expose the 
A tensioner mechanism to tempera- 

tures in excess of 100°C (212°F). 

e 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. 

e Tensioners must be discharged before 

they are disposed of, but this task should 

be entrusted to a VW dealer. 

¢ If the battery is to be disconnected, refer 
to ‘Disconnecting the battery’ at the rear of 

this manual. 

27 Seat belt components - 
removal and refitting 

Warning: On models equipped 

A with seat belt tensioners refer to 

Section 26 before proceeding; 

under no circumstances should you 

attempt to separate the _ tensioner 

assembly from the inertia reel. 

Front seat belt removal 

Four- and five-door models 

Note: Before disconnecting the battery, refer 

to ‘Disconnecting the battery’ at the rear of 
this manual. 

1 Disconnect the battery negative lead. Unclip 

the front lower trim panel from the sill trim and 

pull out from under the facia panel off retaining 

clip (see illustration). On the driver’s side 

remove the trim as described in Section 9. 

2 Unclip the cover on the upper seat belt 

mounting and remove the securing bolt. Unclip 

the seat belt pillar lower trim panel, carefully 

release from the door seal and prise off trim lifting 

up off the securing pegs (see illustrations). 
3 Fold the rear seat cushion up and unscrew 

the fastener at the bottom of the rear wheel 
arch trim (see illustration). 

4 Remove the two screws securing the sill trim 
at the bottom of the seat belt pillar (see illus- 

tration). Clips may be fitted instead of screws. 

_ aati <te ie ¢ 

27.4 Sill trim securing screws (arrowed) 
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Pit 
27.5 Removing the sill trim from around 

the seat belt 

5 Unclip the sill trim upwards and remove 

from the sill. Carefully slide the seat belt out 

from the sill trim (see illustration). 

6 On vehicles with side airbags, disconnect 

the wiring connector from the seat belt 

tensioner reel (see illustration). 

7 Carefully unclip the upper pillar trim, then undo 

the screws in the belt guide (see illustration). 

8 Slacken and remove the seat belt lower 

mounting bolt and free the seat belt from its 

lower anchorage (see illustration). 

9 Slacken and remove the inertia reel 

mounting bolt and remove the seat belt 

assembly from the vehicle (see illustration). 

10 To remove the belt height adjustment, 

remove the securing bolt and lift upwards 

from pillar (see illustration). 

Three-door models 

11 Remove the relevant rear seat as 

described in Section 25. 

27.8 Seat belt lower mounting bolt 
(arrowed) 

27.17 Remove the securing bolt from the 

seat frame 

27.6 Unclip the centre locking clip before 

removing the wiring connector 

12 Unclip the rear inner side trim panel from 

the door pillar and carefully prise out from the 

speaker bracket. Lift upwards to remove, 

disconnecting the speaker wiring where fitted. 

13 Unclip the front lower trim panel from the 

sill trim and pull out from under the facia panel 

off retaining clip. On the driver’s side remove 

the trim as described in Section 9. 

14 Slacken and remove the retaining screws 

from the rear of the sill trim, unscrew the 

fastener at the bottom of the rear wheel arch 

trim. Unclip the sill panel and lift upwards to 

remove it from the vehicle. 
15 Unclip the cover on the upper seat belt 

mounting and remove the securing bolt, then 

remove the seat belt as described in 

paragraphs 6 to 10. On some earlier models 

remove the retaining bolt(s) and free the seat 

belt lower fixing rail from the floor, disengage 

the rail from the belt and remove it from the 

vehicle. 

i tail ellie. VE . 2 

27.9 Inertia reel mounting bolt (arrowed) 

27.19a Remove the screw securing the 

support trim... 

27.7 Remove the belt guide securing 

screws to free the belt 

Front seat belt stalk removal 

16 Remove the front seat assembly as 

described in Section 25. 
17 Slacken and remove the bolt securing the 

stalk to the seat, and remove the stalk (see 

illustration). 

Rear seat side belt removal 

Hatchback 

18 Open the tailgate and remove the rear 

parcel shelf. 

19 Remove the retaining screw from the rear 

of the parcel shelf support trim, pull upwards 

to unclip from the upper pillar trim (see 

illustrations). — 
20 Unclip the cover from the top seat belt 

mounting bolt, slacken and remove the bolt. 

Where necessary, recover the spacer from 

behind the belt anchorage (see illustration). 

21 Remove the plastic retaining plugs and 

27.10 Securing bolt to remove the seat 

belt height adjuster (arrowed) 

27.19b ... then unclip the support trim 

upwards to remove 
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27.20 Taking care not to drop spacer when 

removing the seat belt top mounting bolt 

pull back the lower wheel arch cover. Remove 

the insulation, then undo the bolt to free the 

inertia reel from the pillar (see illustration). 

22 Lift up the rear seat base to remove the 

seat belt lower mounting bolt from in front of 

the wheel arch (see illustration). 

23 To remove the belt height adjustment, undo 

the two retaining nuts on the bottom of the 

upper pillar trim. Unclip the trim from the top 

and remove from the vehicle (see illustrations), 

remove the securing bolt and lift the height 

adjustment rail upwards from the pillar. 

Saloon 

24 Unclip the cover from the top seat belt 

mounting bolt, slacken and remove the bolt. 

Where necessary, recover the spacer from 
behind the belt anchorage. 

25 Lift up the rear seat base to remove the 

seat belt lower mounting bolt at the wheel 

arch. 

z ier, Gt 

27.23a Remove the two retaining nuts 

(arrowed)... 

Ci Ay ‘ bes : con & 

27.28 Remove the retaining clips (arrowed) 

27.21 Inertia reel mounting bolt (arrowed) 

26 Fold the rear seat backrests forward, 

disconnect the additional brake light 

connector under the rear shelf and unclip the 

rear shelf. 

27 Lift out the boot carpet and unclip the rear 

lock cover trim by unclipping from the outer 

ends, then working towards the middle, lift off 

from the rear panel (see illustration). 

28 Remove the plastic plugs from around the 

inner wheel housing trim and unclip from the 

wheel arch (see illustration). 

29 Remove the trim from the side of the boot 

compartment, disconnect any _ wiring 

connectors and unscrew the lashing hooks if 
required (see illustration). 

30 Remove the insulation then undo the bolt 

to free the inertia reel from the pillar (see 

illustration). Remove the seat belt assembly 

from the vehicle out through the boot 

compartment. 

27.23b ... then unclip at the top to remove 

Fut ¥ 

27.29 Removing the lashing hooks 

27.22 Seat belt lower mounting bolt 

(arrowed) 

Estate 

31 Remove the rear seat assembly as 

described in Section 25. 

32 Open the tailgate and remove the luggage 

compartment cover. 

33 Remove the inner wheel housing trim and 

seat belt as described in paragraphs 20 to 22. 

34 Make a careful check that all the fasteners 

have been removed, before unclipping the 

panel. 

Rear seat centre belt and buckle 
removal 

35 Fold the rear seat cushion forwards then 

slacken and remove the bolt and washers 

securing the centre belt and/or buckle 

assembly to the floor, and remove it from the 

vehicle (see illustration). 

36 On Estate models, the centre inertia seat 

cs ‘ 
ese ae = = 

27.30 Inertia reel mounting bolt (arrowed) 
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belt can only be removed from the seat back If 

the seat cover and padding is removed first. 

The seat belt reel can then be unbolted from 

the seat frame. 

Refitting 

37 Refitting is a reversal of the removal 

procedure, ensuring that all the seat belt units 

are located correctly and mounting bolts are 
securely tightened to their specified torque. 

Check all the trim panels are securely retained 

by all the relevant retaining clips. When 

refitting the upper trim panels, ensure that the 

height adjustment levers engage correctly 

with the seat belt upper mounting bolt head. 

28 Interior trim — 
removal and refitting 

WY 

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 

overlapping 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 that they can break quite easily so 

new ones 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 correctly secured 

to prevent rattles. 

Glovebox 

6 Before the glovebox can be removed, the 
centre console front section has to be 

removed to gain access to one of the screws, 

see Section 29. 
7 Open up the glovebox lid then slacken and 

remove the seven retaining screws (see 

illustration). Slide the glovebox out of 

position, disconnecting the wiring connector 

from the glovebox illumination light (where 

fitted) as it becomes accessible. 

27.35 Rear seat belt stalk securing bolts 

8 Refitting is the reverse of removal. 

Carpets 

9 The passenger compartment floor carpet is 

in one piece and is secured at its edges by 

screws or clips, usually the same fasteners 

used to secure the various adjoining trim 

panels. 
10 Carpet removal and refitting is reasonably 

straightforward but very time-consuming 
because all adjoining trim panels must be 

removed first, as must components such as 

the seats, the centre console and seat belt 

lower anchorages. 

Headlining 

11 The headlining is clipped to the roof and 
can be withdrawn only once all fittings such 
as the grab handles, sun visors, sunroof (if 

fitted), and related upper trim panels have 

been removed and the door, tailgate and 

sunroof aperture sealing strips have been 

prised clear. To remove the sun visors and 

grab handles the plastic covers have to be 
unclipped first, to gain access to the securing 

screws. 
12 Note that headlining removal requires 

considerable skill and experience if it is to be 

carried out without damage and is therefore 

best entrusted to an expert. 

Interior mirror 

13 Pull the mirror downwards off its retaining 

clip to remove. When refitting, place the mirror 

at 90° to the mounted position; then turn until 

29.1a Unclip the end covers... 

sls > J 

28.7 Remove the seven retaining screws 

(arrowed) 

the locking clip locks into place to secure the 

mirror. On models fitted with rain sensor, 

unclip the trim around the stem of the mirror 

and disconnect the wiring connector. 

Facia lower trim panels 

14 See Section 30. 

29 Centre console — 
removal and refitting 

WHY 

Rear section 

1 Unclip the end cover caps from the 

ashtray; release the clips each side of the 

ashtray and remove from the console (see 

illustrations). 

2 On high specification models, unclip the 

end cover cap on the passenger side of the 

armrest, remove the retaining bolt and pull out 
the arm rest from the centre console. To 

remove the rear drinks holder, press the 

retaining hooks down and slide the holder out 

of the console (see illustrations). 

3 Slacken and remove the two retaining 

screws located under the ashtray, then lever 

out the caps located at the front sides of the 

rear console and remove the screws. Lift the 

centre console upwards and off the 

handbrake lever disconnecting the wiring 

connector from the switch as it becomes 

accessible (see illustrations). 

29.1b... then release the clips to remove 

the ashtray 
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ce 
29.2a Unclip the cover on the left-hand 

side... 

29.3a Remove the two rear console 

screws... 

Front section 

4 On manual transmission models, free the 

gear lever gaiter from the console then 

carefully unclip the gaiter trim panel and lift it 

off over the gear lever (see illustration). On 

29.7b ... then slide the ashtray assembly 

out 

29.2b ... then remove the securing bolt 

and lift out from console 

29.3b ... then the two front console 

screws... 

automatic transmission models, the selector 

lever does not need to be removed. 

5 On all models, slacken and remove the 

retaining screws from the left- and right-hand 

front edges of the console (see illustration). 

29.5 Remove the front console securing 

screws 

29.8a Lift the console up over the gear 

lever... 

Fetehs 

29.2c Push the retaining hooks down and 

slide the holder out 

29.3c ... lift the console upwards off the 

handbrake lever 

6 If the rear section has not already been 

removed, lever out the caps located at the 

rear sides of the front console and remove the 

Screws. 

7 Open the ashtray and pull out the insert 

29.7a Remove the ashtray securing 

screw... 

29.8b ... unclip the metal brace to ease 

the removal (arrowed) 
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fee ee ee ee Sa 
30.4a Remove the two screws up through 

the lower cover... 

30.6 Remove the switch assembly 

securing bolt 

then remove the retaining screw inside. Slide 

the ashtray assembly out slightly, close the lid 

and pull out from the console (see 

illustrations). Disconnect the cigarette lighter 
wiring when it comes into view. 

8 Pull the centre console off upwards over 
the gear lever. Unclip the metal brace under 

the ashtray to ease the removal if required 

(see illustrations). 

Refitting 
9 Refitting is the reverse of removal making 
sure all fasteners are securely tightened. 

30 Facia panel assembly ~ SN 
removal and refitting SN 

wy 

Note : Refer to the warnings in Chapter 12 for 

airbags. 
Note: Before disconnecting the battery, refer 
to ‘Disconnecting the battery’ at the rear of 

this manual. 

Label each wiring connector 
as it is disconnected from its 
component. The labels will 

HAYNES 

prove useful on refitting, 

when routing the wiring and feeding 

the wiring through the facia apertures. 

Removal 

41 Disconnect the battery negative terminal. 

2 Remove the centre console (Section 29). 

30.4b ... then unclip the top trim away 

from the instrument panel in the direction 

of the arrow 

30.8 Unclip the facia end panels 

3 Remove the steering wheel (Chapter 10). 

4 Remove the two screws up through the 

lower steering column cover to release the top 

cover. Unclip from the bottom cover and pull 

away from the instrument panel, carefully 

unclipping from the retaining clips (see 

illustrations). 

5 Release the height adjustment lever and 
remove the two screws securing the handle to 

the lever. Undo the remaining three screws in 
the lower steering cover and remove from the 

steering column (see illustration). 

6 Remove the securing bolt from the top of 

the switch assembly (see _ illustration), 

disconnect the wiring to the switches and 

remove from the steering column. 

7 Remove the instrument panel as described 

in Chapter 12. 
8 Using a flat-bladed screwdriver, unclip the 

right- and left-hand end panels on the facia 

panel (see illustration). 

te ea.. . tam 

30.9 Remove the two fusebox securing 

screws 

9 On the driver’s side, remove the two screws 

securing the fusebox assembly (see 
illustration). To remove the lower trims on the 

facia panel, undo the two screws on the 

bottom then unclip from the top (the outer trim 

first). 
10 Remove the seven screws from the plastic 

reinforcement panel under the steering 

column (see illustration). 
11 Unclip the cover above the pedals and 

remove from the vehicle (see illustration) (on 

some models this could be secured with 

screws). 
12 To remove the glovebox see Section 28. 

13 To remove the radio/cassette see Chap- 

ter 12. 

14 To remove the heater control panel see 

Chapter 3. 
15 Unclip the cover from the bottom of the 

centre panel below heater controls. Remove 

the five screws securing the centre panel to 

Unclip the cover from above the 

pedals 
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30.15 Undo the five screws to remove 

centre panel 
30.17b... undo the screw in the air 

vent... 

30.174 Push the switch in and turn 

clockwise to remove... 

18 Disconnect the wiring connector under 

the facia panel for the passenger side airbag 

(see illustration), if fitted. 

19 On models with air conditioning, unclip 
the temperature sensor from the centre of the 

air vent, in the top of the facia panel. 

20 Remove the seven retaining bolts from the 

facia assembly, then pull out from the 
crossmember to remove from the vehicle. 

Refitting 

21 Refitting is a reversal of the removal 
procedure, noting the following points: 

30.17c ... then disconnect the wiring 
connectors as the air vent assembly is 30.18 Disconnect the airbag connector 

removed 

the facia = unclip the diagnostic connector as 
it is removed (see illustration). 

16 Remove the switches from below the 
centre air vents on the facia panel, Unclip the 

outer switches first, to ease the removal of 

the inner ones as they have stronger 

retaining clips (on Bora models disconnect 
the wiring connectors for the lighting on the 
air vents), 

from under the facia 

17 On the driver’s side air vent, push the 

centre dial of the light switch in and turn 
clockwise, pull assembly out and disconnect 

the wiring connector (on the Golf models 
unclip the air vent and remove the retaining 

screw). Remove the screw from the air vent 

assembly, then unclip the vent from the facia 
panel, disconnecting the wiring connectors 
where applicable (see illustrations). 

a) Clip the facia back into position, making 

sure all the wiring connectors are fed 

through their respective apertures, then 

refit all the facia fasteners, and tighten 
them securely. 

b) On completion, reconnect the battery and 

check that all the electrical components 

and switches function correctly. 
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Chapter 12 
Body electrical system 

Contents 
Airbag system — general information and precautions .........-- 25 __ Instrument panel — removal and refitting ©... 6... s sees esses eens 10 

Airbag system components — removal and refitting ..........+-. 26 Instrument panel components — removal and refitting ©... 6.6.55) 1 

Anti-theft alarm system and engine immobiliser — general Loudspeakers — removal and refitting ©... 60. :s sere eens 22 

PRPMR Trane) Sy eI sa. ann lis! Xa! Khas W Wate aio ghd as saint dye Make fuk 24 Parking aid components - general information, removal and 

Battery - removal and refitting ............-0eeee See Chapter 5A Porting ena se Yaa are b Ve UIE T Re LN 27 

Battery check and maintenance .............5: See Weekly checks _ Radio aerial — removal and refitting... 1.6... e neers serene 23 

Bulbs (exterior lights) — renewal .. 6.6... 6c eee ees 5 Radio/cassette/CD player/changer — removal and refitting........ 21 

Bulbs (interior lights) - renewal ... 0.66.6 eee ete eee 6 Rear wiper motor — removal and refitting ........sssese ee eees 19 

Cigarette lighter — removal and refitting ©... 06... ssee seen eens 44 Service interval indicator — general information and resetting ...... 12 

lock = FEMOValaNG refitting ...<cven cs enw reeves enereenes 13 Speedometer sensor — general information... 2... 66s ssse ree ees 16 

Electrical fault finding - general information ............6see ees 2 Switches —removal and refitting ........e cere ener eee reneee 4 

Exterior light units - removal and refitting ©... 66.01. se eres eens 7 Washer fluid level check .........0 cece eeeeees See Weekly checks 

Fuses and relays — general information .... 6.6.6.6 sere ee eens 3 Washer system components — removal and refitting .......+.++: 20 

General information and precautionS ........ 6. eee ee eee eee ees 1 Windscreen wiper motor and linkage — removal and refitting ...... 18 

Headlight beam adjustment components — removal and refitting... 8 Wiper arm—removal and refitting ©... 6... e eee reer serene ene 17 

Headlight beam alignment — general information .......+++6.0s 9 Wiper blade check and renewal .....-.+-0+s555 See Weekly checks 

Hom =—removal and refitting .......2screecarevenceecccreen 15 

Degrees of difficulty 

Easy, suitable for SS Fairly easy, suitable SS, | Fairly difficult, 2 | Difficult, suitable for N Very difficult, N 

novice with little WS for beginner with oN suitable for competent NN experienced DIY YW | suitable for expert DIY AY 

experience x some experience NY DIY mechanic ~ mechanic ~ or professional EN 

Specifications 
BVBSIOM TYPO ...... tec err etree tener renee erecers 12 volt negative earth 

PTE Py Se eh sede eet ens wey stele t itnin ney Weayinn See Wiring diagrams on page 12°20 

Bulbs Wattage Type 

MPMGTON INGICATONG’, sc avcistvrecterererervdwsprenbvnversvyne 21 Bayonet 

BPO TOONDNE Piece eee cere tee nere voc renee nese erannnes 55 H3 Halogen 

BIGVODOK NIGHT. 0... se ee ete cece ener amet ecerenvensers 3 Wedge 

Headlight: 

Halogen: 

Golf: 
SV itilot 1 se eh eee ee a ee ee ee ee oe 55 H1 Halogen 

DIPMORD DORI ccc cede eee Sees rec ernenmnnerenes 55 H7 Halogen 

pm RE EY 1 Seay ohn neh a.e erie kim me Mae eielatarern WO 60/55 H4 Halogen 

Gas discharge: 

RAST GRY MCN ARR Dee wth cee ple eka nee Rew ney Chas ere 55 H1 Halogen 

Dipped DOAN oi weer ere rence erence rete snannenes 35 DS2 (80-117 volt) 

aher NENG T re aU eb eee reve rede se es rere ee es cveceenn rs 3 Festoon 

Sidelight: 

With halogen headlight .......- 6 cece rere eee eee eter ee eeees 5 Wedge 

With gas discharge headlight .......- +--+ eee ee seer reer reese 6 Wedge 
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1 General information 
and precautions 

Warning: Before carrying out any 

N\ work on the electrical system, 
read through the precautions 

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 

ignition and all electrical consumers must be 

switched off. Additionally, where stated, the 

battery negative lead must be disconnected, 
however, note the information given in 

‘Disconnecting the battery’ in the Reference 

section at the end of this manual, as special 

procedures have to be carried out when 

reconnecting the battery. 

Early Golf and Bora models were only fitted 

with halogen headlights, however, later 

models may be fitted with gas discharge 

headlight systems. These vehicles are also 
equipped with automatic range control, to 

reduce the possibility of dazzling oncoming 

drivers, Note the special precautions which 

apply to these systems as given in Section 5. 

2 Electrical fault finding - 
general information 

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 test delicate electronic circuits (such 

as anti-lock braking systems), particularly 

where an electronic control module is used. 

General 

1 A typical electrical circuit consists of an 

electrical component, any switches, relays, 

motors, fuses, fusible links or circuit breakers 

related to that component, and the wiring and 

connectors which link the component to both 

the battery and the chassis. To help to 

pinpoint a 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 

concerned. 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 melted 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 volt bulb with a set of test leads can also 

be used for certain tests); a self-powered test 

light (Sometimes known as a continuity tester); 

an ohmmeter (to measure resistance); a 

battery and set of test leads; and a jumper 

wire, preferably with a circuit breaker or fuse 
incorporated, which can be used to bypass 

suspect wires or electrical components. 

Before attempting to locate a problem with 

test instruments, use the wiring diagram to 

determine where to make the connections. 

5 To find the source of an intermittent wiring 

fault (usually due to a poor or dirty 

connection, or damaged wiring insulation), a 

wiggle test can be performed on the wiring. 

This involves wiggling the wiring by hand to 

see if the fault occurs as the wiring is moved. 

It should be possible to narrow down the 

source of the fault to a particular section of 

wiring. This method of testing can be used in 

conjunction with any of the tests described in 

the following sub-Sections. 

6 Apart from problems due to poor 

connections, two basic types 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 either 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 lie 

between that point and the previous test point 

with voltage. Most problems can be traced to 

a broken, corroded or loose connection. 

Finding a short-circuit 

15 To check for a_ short-circuit, first 

disconnect the load(s) from the circuit (loads 

are the components which draw current from 

a circuit, such as bulbs, motors, heating 
elements, etc). 

16 Remove the relevant fuse from the circuit, 

and connect a circuit tester or voltmeter to the 

fuse connections. 

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 a short 
circuit. 

19 If no voltage is present, but the fuse still 
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 

connected 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 circuit. Loose or corroded mountings 

can therefore cause a range of electrical 

faults, ranging from total failure of a circuit, to 

a puzzling partial fault. In particular, lights may 

shine dimly (especially when another circuit 

sharing the same earth point is in operation), 

motors (eg, wiper motors or the radiator 

cooling fan motor) may run slowly, and the 

operation of one circuit may have an 

apparently unrelated effect on another. Note 

that on many vehicles, earth 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 flexible rubber 
mountings, etc. 

21 To check whether a component is 

properly earthed, disconnect the battery (refer 

to the warnings given in the Reference section 

at the rear of the manual) and connect one 

lead of an ohmmeter to a known good earth 

point. Connect the other lead to the wire or 

earth connection being tested, The resistance 

reading should be zero; if not, check the 
connection as follows. 
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22 |f 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 that a 

clean metal-to-metal joint is made. On 

reassembly, tighten the joint fasteners 

securely; if a wire terminal is being refitted, 

use serrated washers between the terminal 

and the bodyshell to ensure a clean and 

secure connection. When the connection is 

remade, prevent the onset of corrosion in the 

future by applying a 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 

Fuses and fusible links 

1 Fuses are designed to break a circuit when 
a predetermined current is reached, in order 

to protect the components and wiring which 

could be damaged by excessive current flow. 
Any excessive current flow will be due to a 

fault in the circuit, usually a short-circuit (see 

Section 2). 
2 The main fuses are located in the fusebox 
on the driver’s side of the facia. Open the 

driver’s door and unclip the fusebox cover 

from the end of the facia to gain access to the 
fuses. The fuse locations are marked onto the 

rear of the fusebox cover. 
3 To remove a fuse, first switch off the circuit 

concerned (or the ignition), then pull the fuse 

out of its terminals (see illustration). 

4 The wire within the fuse should be visible; if 
the fuse has blown it will be broken or melted. 

5 Always renew a fuse with one of the correct 

rating, never use a fuse with a different rating 

from that specified. 
6 Refer to the wiring diagrams for details of 
the fuse ratings and the circuits protected. 
The fuse rating is stamped on the top of the 
fuse, the fuses are also colour-coded as 

follows. 
Colour Rating 

Light brown 5A 
Red 10A 
Blue 15A 

Yellow 20A 
Green 30A 

7 Never renew a fuse more than once without 

tracing the source of the trouble. If the new 

fuse blows immediately, find the cause before 
renewing it again; a short to earth as a result 
of faulty insulation is most likely. Where a fuse 
protects more than one circuit, try to isolate 

the fault by switching on each circuit in turn 

(where possible) until the fuse blows again. 
Always carry a supply of spare fuses of each 

relevant rating on the vehicle. 

3.3 Removing a fuse from the facia 

fusebox 

8 Additional heavy-duty fusible links are 

located in the fuse holder which is fitted to the 

top of the battery. Unclip and open the fuse 

holder cover to gain access to these links. 

9 To renew a fusible link, first disconnect the 
battery negative terminal. Unscrew the 

retaining nuts then remove the blown link from 

the holder. Fit the new link to its terminals and 

reconnect the lead. Ensure the link and. lead 

are correctly seated then refit the retaining 
nuts and tighten securely. Clip the cover back 

into position then reconnect the battery. 

Relays 

10 A relay is an electrically-operated switch, 

which is used for the following reasons: 
a) Arelay can switch a heavy current 

remotely from the circuit in which the 

current is flowing, allowing the use of 

lighter-gauge wiring and switch contacts. 

b) A relay can receive more than one control 

input, unlike a mechanical switch. 

c) A relay can have a timer function — for 

example, the intermittent wiper relay. 

11 Most of the relays are located on the relay 

plate behind the driver's side facia. 

12 Access to the relays can be obtained after 
removing the driver’s side lower facia panel as 

described in Chapter 11, Section 28, then 
removing the two relay plate retaining screws 

(one at either end), and lowering the plate 

complete with relays (see illustration). 
Identification details of the relays are given at 

the start of the wiring diagrams. 
13 If a circuit or system controlled by a relay 

develops a fault, and the relay is suspect, 

operate the system. If the relay is functioning, 

4.3a Remove the column adjustment 

handle screws 

3.12 Relays located behind the facia 

it should be possible to hear it click as it is 

energised. If this is the case, the fault lies with 

the components or wiring of the system. If the 

relay is not being energised, then either the 

relay is not receiving a main supply or a 

switching voltage, or the relay itself is faulty. 

Testing is by the substitution of a known good 
unit, but be careful —- while some relays are 

identical in appearance and in operation, 

others look similar but perform different 

functions. 
14 To remove a relay, first ensure that the 

relevant circuit is switched off. The relay can 
then simply be pulled out from the socket, 

and pushed back into position. 

15 The direction indicator/hazard flasher 

relay is integral with the hazard warning 

switch. Refer to Section 4 for the switch 
removal procedure. 

4 Switches - 
removal and refitting 

WHEY 

Ignition switch/ 
steering column lock 

Note: Disconnect the battery negative lead 

(refer to ‘Disconnecting the battery’ in the 

Reference section at the end of this manual) 

before removing this switch, and reconnect 

the lead after refitting. 

1 Refer to Chapter 10. 

Steering column switch 

Note: Disconnect the battery negative lead 

(refer to ‘Disconnecting the battery’ in the 
Reference section at the end of this manual) 

before removing this switch, and reconnect 

the lead after refitting. 
2 Remove the steering wheel as described in 

Chapter 10. 

3 Slacken and remove the two retaining 

screws, and remove the steering column 

adjustment handle from the lever. Then 

unscrew the two retaining screws and unclip 

the upper steering column shroud. Remove 

the three retaining screws and remove the 

lower shroud (see illustrations). 

4 Separate the wiring plug to the coil 

connector, release the locking lugs and pull 
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the coil connector with the slip ring from the 

Column, 

5 Slacken the switeh clamp seraw and pull 

the switch assembly from the column (see 

illustration). 

6 Hefitting is 4 reversal of ramoval, but the 

awiteh must be aceurately positioned as 

follows: 

a) Refit the switeh to the column, but only 

lightly tighten the clamp serew, 

b) Refit the coil connector and slip ring to 

the switeh, Ensure that the locking lugs 

are correctly engaged, 

6) Temporarily refit the steering wheel, and 
moasure the clearance between the wheel 

and coil connector with slipering, The 

correct clearance is approximately 2.5 mm. 

d) Onee the correct clearance is achieved, 

tighten the switeh clamp screw securely, 

4.8 In the correct position, pull the switch 

from the facia 

4.3c ... and unclip the upper shroud 

Lighting switch 

Note: Disconnect the battery negative lead 

(refer to ‘Disconnecting the battery’ in the 

Reference section at the end of this manual) 

before removing this switeh, and reconnect 

the lead after refitting, 

7 With the light switeh in position O, press the 

switch centre inwards and turn it slightly to 

the right, Hold this position and pull the switch 

from the dash, 

8 As the switch is withdrawn from the dash, 
disconnect the wiring plug (see illustration). 

9 Reconnect the wiring plug. 

10 Hold the switch and press the rotary part 

inwards and slightly to the right, 
11. Insert the switch into the dash, turn the 

rotary part to position O and release, Check 
the switeh for correct operation, 

4.12 Undo the Torx screws 

4.3d Remove the screw underneath... 

Headlamp range control and 
instrument illumination switches 

Note: Switch off the ignition and all electrical 
consumers before commencing work. 

12 Remove the light switch with reference to 

paragraphs 7 and 8. Prise out the air vent, 
with reference to Chapter 3, and undo the two 
Torx screws (see illustration). 

13 Prise of the switch surround. Withdraw 

the switch from the housing and unplug the 

wiring connector, 

14 Refitting is a reversal of removal. 

Heated front seat switches 

Note; Switch off the ignition and all electrical 

consumers before commencing work. 

15 Carefully prise the switch from its location 

In the facia panel, using a small flat-bladed 
screwdriver, Take care not to damage the 

surrounding trim, 

16 Disconnect the wiring plug(s) 
withdraw the switch. 

17 Reconnect the switch wiring plug, and 

push the switch firmly into position. 

and 

Hazard warning, 
heated rear window 
and ESP switches 

Note: Disconnect the battery negative lead 

(refer to ‘Disconnecting the battery’ in the 

Reference section at the end of this manual) 

before removing this switch, and reconnect 

the lead after refitting. 

18 Due to the strong retaining clips, these 

switches have to be pushed out of the dash 
instead of prised. 

19 Remove the heated front seat switch next 

to the switch to be removed. 

20 Reaching through the aperture vacated by 

the heated seat switch, push the ESP or 

heated rear window switch from the dash. 

21 In order to remove the hazard warning 

switch, it is necessary to remove the ESP or 

heated rear window switch, and then push 

the switch from the dash as previously 
described, 

22 Disconnect the switch wiring plug. 

23 Reconnect the switch wiring plug, and 
push the switch firmly into position. 
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Electric window switches 

Driver’s door 

Note: Disconnect the battery negative lead 

(refer to ‘Disconnecting the battery’ in the 

Reference section at the end of this manual) 
before removing this switch, and reconnect 

the lead after refitting. 
24 Unclip the interior door handle grip trim 

(see illustration). 
25 Carefully prise the control panel up from 
the door trim, and disconnect the wiring plug 

(see illustration). 
26 Remove the three retaining screws and 

withdraw the control unit from the trim. 

27 \f a window switch is faulty, the complete 
control unit must be renewed. 

28 Refitting is a reversal of removal. 

Passenger’s door 

Note: Disconnect the battery negative lead 

(refer to ‘Disconnecting the battery’ in the 

Reference section at the end of this manual) 

before removing this switch, and reconnect 

the lead after refitting. 

29 Remove the relevant 

described in Chapter 11. 
30 Disconnect the wiring plug from the switch. 
31 Release the switch from the mounting 

frame, 
32 Refitting is a reversal of removal. 

door trim as 

Electric mirror switch 

Note; Switch off the ignition and all electrical 

consumers before commencing work. 

33 The procedure is the same as that 

described in paragraphs 29 to 31 above, 

34 Refitting is a reversal of removal. 

Air conditioning switches 

Note: Switch off the ignition and all electrical 

consumers before commencing work. 

35 The switches are integral with the heater 
control panel, and cannot be removed 

separately. Refer to Chapter 3 for details of 

heater control panel removal and refitting. 

Heater blower motor switch 

Note: Switch off the ignition and all electrical 

consumers before commencing work. 

36 The switch is integral with the heater 

control panel, and cannot be removed 
separately. Refer to Chapter 3 for details of 

heater control panel removal and refitting. 

Handbrake ‘on’ warning switch 

Note: Switch off the ignition and all electrical 

consumers before commencing work. 

37 Refer to Chapter 9. 

Brake light switch 

Note; Switch off the ignition and all electrical 

consumers before commencing work. 

38 Refer to Chapter 9. 

Reversing light switch 

Note: Switch off the ignition and all electrical 

consumers before commencing work. 

39 Refer to Chapter 7A. 

Courtesy light switches 

Note: Switch off the ignition and all electrical 

consumers before commencing work. 

40 The courtesy light switch is integrated into 

the door lock mechanism, and cannot be 

renewed independently. If the courtesy light 

switch is faulty, renew the door lock 

mechanism as described in Chapter 11. 

Luggage area light switch 

Note: Switch off the ignition and all electrical 

consumers before commencing work. 

41 The luggage compartment light switch is 

integrated into the tailgate/boot lid lock mech- 

anism, and cannot be renewed independently. 

If the luggage compartment light switch is 

faulty, renew the tailgate/boot lid lock 

mechanism as described in Chapter 11. 

Glovebox light switch 

Note: Switch off the ignition and all electrical 

consumers before commencing work. 
42 The switch is integral with the light 

assembly. Carefully prise the light assembly 

from the glovebox and disconnect the wiring 

plug, refer to Section 6. 
43 Refitting is a reversal of removal. 

Fuel filler flap release switch 

Note: Switch off the ignition and all electrical 

consumers before commencing work. 

44 Carefully prise the switch from the 

housing, and disconnect the wiring plug. 

45 Refitting is a reversal of removal. 

Interior monitoring deactivation 
switch 

Note: Switch off the ignition and all electrical 

consumers before commencing work. 

46 Carefully prise the switch from the inner 

sill trim, and disconnect the wiring plug. 

47 Refitting is a reversal of removal. 

Central locking switch 

Note: Disconnect the battery negative lead 

(refer to ‘Disconnecting the battery’ in the 

Reference section at the end of this manual) 

before removing this switch, and reconnect 

the lead after refitting. 
48 The central locking switch is integral with 

the electric window switch located in the 

driver's door internal handle. Proceed as 

described in paragraphs 24 to 27. 

49 Refitting is a reversal of removal. 

Rain sensor 

Note: Switch off the ignition and all electrical 

consumers before commencing work. 

50 The windscreen wipers are automatically 

activated when droplets of water are detected 

by the rain sensor, located in the front of the 

interior mirror base. Separate the left and right 

mirror base covers, and disconnect the 

sensor wiring plug. 
51 Pull the mirror downwards from the mirror 

base, 
52 The mirror base is bonded to the 

windscreen. Whilst it is possible to remove the 

base by means of a scraper, great care must 

be exercised the 

windscreen. 

53 Due to the hazardous chemicals involved, 

it is recommended that the bonding of the 
mirror base to the windscreen be entrusted to 

a VW dealer or suitably-equipped specialist. 

54 With the base in place, refit the mirror to 

the base. 

55 Reconnect the sensor wiring plugs. 

56 Refit the two halves of the mirror base 

covers. 

to avoid scratching 

5 Bulbs SS 
(exterior lights) - S 
renewal N 

General 

41 Whenever a bulb is renewed, note the 

following points: 

a) Switch off the ignition and all electrical 
consumers before commencing work. 

b) Remember that if the light has just been 

in use the bulb may be extremely hot. 

c) Always check the bulb contacts and 

holder, ensuring that there is clean metal- 

to-metal contact between the bulb and its 

live(s) and earth. Clean off any corrosion 

or dirt before fitting a new bulb. 

d) Wherever bayonet-type bulbs are fitted 

ensure that the live contact(s) bear firmly 

against the bulb contact. 
e) Always ensure that the new bulb is of the 

correct rating and that it is completely 

clean before fitting it. 

4.25 Prise up the switch panel 
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5.2a Release the securing clip... 

Headlight main beam 

Golf models with halogen headlights 

2 Working in the engine compartment, 
release the securing clip, and remove the 

small plastic cover from the rear of the 

headlight (see illustrations). Since access to 

the left-hand headlight is difficult, either 

remove the headlight completely or remove 

the battery (see Chapter 5A). 

3 Disconnect the wiring plug from the rear of 
the bulb (see illustration). 

4 Unhook and release the ends of the bulb 

retaining clip from the light unit, then withdraw 
the bulb (see illustrations). 

5 When handling the new bulb, use a tissue 

or clean cloth to avoid touching the glass with 

the fingers; moisture and grease from the skin 

can cause blackening and rapid failure of this 

type of bulb. If the glass is accidentally 
touched, wipe it clean using methylated spirit. 

les oe ey 

5.4a Unhook the retaining clip... 

5.2b ... and remove the small plastic 

cover 

6 Install the new bulb, ensuring that its 

locating tabs are correctly located in the light 

cut-outs, and secure it in position with the 

retaining clip. 

7 Reconnect the wiring plug and refit the 

headlight cover, making sure that it is secure. 

Gas discharge headlights 

8 Right-hand headlight — remove the head- 

lamp assembly as described in Section 7. Left- 

hand headlight — either remove the headlamp 
assembly as described in Section 7 or remove 

the battery as described in Chapter 5A. 

9 Release the retaining clip and remove the 
cap cover (see illustration). 

10 Disconnect the wiring plug from the rear 
of the bulb (see illustration). 

11 Unhook and release the ends of the bulb 

retaining clip and release it from the light unit, 
then withdraw the bulb. 

12 When handling the new bulb, use a tissue 

5.9 Release the retaining clip 5.10 Remove the connector 

5.3 Disconnect the wiring plug 

or clean cloth to avoid touching the glass with 

the fingers; moisture and grease from the skin 

can cause blackening and rapid failure of this 

type of bulb. If the glass is accidentally 

touched, wipe it clean using methylated spirit. 

13 Install the new bulb, ensuring that its 
locating tabs are correctly located in the light 

cut-outs, and secure it in position with the 
retaining clip. 

14 Reconnect the wiring plug and refit the 

headlight cover, making sure that it is secure. 
15 Refit the headlamp or battery as 
applicable. 

Caution: After refitting a gas discharge 
headlamp, the basic setting of the 

Automatic Range Control system should 

be checked. Because of the requirement 

for specialised equipment, this can only be 

carried out by a VW dealer or suitably- 
equipped specialist. 

Headlight dip beam 

Golf models with halogen headlights 

16 Working in the engine compartment, 

release the securing clip, and remove the 

large plastic cover from the rear of the 

headlight (see illustrations). Since access to 

the left-hand headlight is difficult, either 
remove the headlight completely or remove 
the battery (see Chapter 5A). 

17 Disconnect the wiring plug from the rear 
of the bulb (see illustration). 

18 Unhook and release the ends of the bulb 

retaining clip and release it from the light unit, 

then withdraw the bulb (see illustrations). 

19 When handling the new bulb, use a tissue 

5.16a Release the retaining clip... 
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5.16b ...and remove the cover 

5.18b ...and remove the bulb 

or clean cloth to avoid touching the glass with 
the fingers; moisture and grease from the skin 

can cause blackening and rapid failure of this 

type of bulb. If the glass is accidentally 

touched, wipe it clean using methylated spirit. 

20 Install the new bulb, ensuring that its 
locating tabs are correctly located in the light 

cut-outs, and secure it in position with the 

retaining clip. 
21 Reconnect the wiring plug and refit the 

headlight cover, making sure that it is secure. 

Gas discharge headlights 

Caution: Before attempting to remove the 
dipped beam bulb, it is absolutely 

necessary to disconnect the battery 

negative lead (refer to ‘Disconnecting the 

battery’ in the Reference section at the 

rear of this manual), and then turn the 

relevant beam on and off to dissipate any 

residual voltage. It is also strongly 

recommended that safety goggles/glasses 

are worn prior to handling gas discharge 

bulbs, as the interior of the bulb is 

pressurised to in excess of 10 bar. 

22 Right-hand headlight —- remove the head- 
lamp assembly as described in Section 7. Left- 

hand headlight - either remove the headlamp 
assembly as described in Section 7 or remove 

the battery as described in Chapter 5A. 
23 Golf models: Remove the cover by turning 
it anti-clockwise. On Bora models, the cover 

is secured by three screws (see illustration). 

24 Release the bulb connector by turning it 

90° anti-clockwise. 
25 Turn the bulb retaining ring anti-clockwise 

and remove it. 

H32029 

: es 

5.23 Twist the cover anti-clockwise —- 

Golf 

26 Carefully pull the bulb from the reflector. 

27 Install the new bulb, ensuring that its 

locating tabs are correctly located in the light 

cut-outs, and secure it in position with the 

retaining clip (see illustration). When 
handling the new bulb, use a tissue or clean 

cloth to avoid touching the glass with the 
fingers; moisture and grease from the skin can 

cause blackening and rapid failure of this type 

of bulb. If the glass is accidentally touched, 

wipe it clean using methylated spirit. 

28 The remainder of the procedure is a 

reversal of removal procedure. 

Caution: After refitting a gas discharge 

headlamp, the basic setting of the 

Automatic Range Control system should 

be checked. Because of the requirement 

for specialised equipment, this can only be 

carried out by a VW dealer or suitably- 

equipped specialist. 

u we 

5.30 Remove the connector 

fl 

Unhook the retaining clip... 

5.27 Align the bulb retaining lugs with the 

corresponding grooves in the ring (arrowed) 

Headlight main/dipped beam 

Bora models with halogen headlights 

29 Working in the engine compartment, 

release the securing clip, and remove the 

plastic cover from the rear of the headlight. 

Since access to the left-hand headlight is 

difficult, either remove the headlight completely 

or remove the battery (see Chapter 5A). 

30 Disconnect the wiring plug from the rear 

of the bulb (see illustration). 

31 Unhook and release the ends of the bulb 

retaining clip from the light unit, then withdraw 

the bulb (see illustration). 

32 When handling the new bulb, use a tissue 

or clean cloth to avoid touching the glass with 

the fingers; moisture and grease from the skin 

can cause blackening and rapid failure of this 
type of bulb. If the glass is accidentally 

touched, wipe it clean using methylated spirit. 
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5.36a Sidelight bulb - 

Golf 

33 Install the new bulb, ensuring that its 

locating tabs are correctly located in the light 

cut-outs, and secure it in position with the 

retaining clip. 

34 Reconnect the wiring plug and refit the 

headlight cover, making sure that it is secure. 

Front sidelight 

Halogen headlights 

35 Working in the engine compartment, 

release the securing clip, and remove the 

plastic cover from the rear of the headlight. 

Since access to the left-hand headlight is 

difficult, either remove the headlight 

completely or remove the battery (see 
Chapter 5A). 

36 Carefully pull the sidelight bulbholder from 

the headlight unit. The bulb is a push-fit in the 

holder and can be removed by grasping the 

end of the bulb and pulling it out (see 
illustrations). 

37 Refitting is a reversal of removal, making 

sure that the headlight cover is securely 
refitted. 

Gas discharge headlights 

38 Right-hand headlight — remove the head- 

lamp assembly as described in Section 7. Left- 

hand headlight — either remove the headlamp 

assembly as described in Section 7 or remove 
the battery as described in Chapter 5A. 

39 Open the bulb cover by releasing the 
retaining clip (see illustration 5.9). 

40 Carefully pull the sidelight bulbholder from 

the headlight unit. The bulb is a push-fit in the 

holder and can be removed by grasping the 

5.42a Direction indicator bulb — 

Golf 

5.36b Sidelight bulb - 

Bora 

end of the bulb and pulling it out. When 
handling the new bulb, use a tissue or clean 

cloth to avoid touching the glass with the 

fingers; moisture and grease from the skin can 

cause blackening and rapid failure of this type 

of bulb. If the glass is accidentally touched, 
wipe it clean using methylated spirit. 

41 Refitting is a reversal of removal, making 
sure that the headlight cover is securely 

refitted. 

Caution: After refitting a gas discharge 

headlamp, the basic setting of the 

Automatic Range Control system should 

be checked. Because of the requirement 

for specialised equipment, this can only be 

carried out by a VW dealer or suitably- 

equipped specialist. 

Front direction indicator 

Halogen headlights 

42 Working in the engine compartment, 

release the securing clip, and remove the 

plastic cover from the rear of the headlight. 

Since access to the left-hand headlight is 

difficult, either remove the headlight 

completely or remove the battery (see Chap- 

ter 5A). Turn the bulbholder anti-clockwise to 

release it. The bulb is a bayonet-fit in the 

bulbholder — push the bulb into the holder and 

twist anti-clockwise (see illustrations). 

43 Fit the new bulb using a reversal of the 
removal procedure. 

Gas discharge headlights 

44 Right-hand headlight - remove the head- 

lamp assembly as described in Section 7. Left- 

5.42b Direction indicator bulb - 

Bora 

5.36c Removing the wedge-type bulb from — 

the front sidelight bulbholder 

hand headlight — either remove the headlamp 

assembly as described in Section 7 or remove 

the battery as described in Chapter 5A. 

45 Open the bulb cover by releasing the 

retaining clip (see illustration 5.9). 

46 Turn the bulbholder anti-clockwise, and 

pull the bulb from the holder. When handling 
the new bulb, use a tissue or clean cloth to 

avoid touching the glass with the fingers; 

moisture and grease from the skin can cause 

blackening and rapid failure of this type of 

bulb. If the glass is accidentally touched, wipe 
it clean using methylated spirit. 

47 Refitting is a reversal of removal. 

Caution: After refitting a gas discharge 

headlamp, the basic setting of the 

Automatic Range Control system should 

be checked. Because of the requirement 

for specialised equipment, this can only be 

carried out by a VW dealer or suitably- 

equipped specialist. 

Front foglight 

48 Working in the engine compartment, 

release the securing clip, and remove the 

plastic cover from the rear of the headlight. 

Since access to the left-hand headlight is 
difficult, either remove the headlight 

completely or remove the battery (see 

Chapter 5A). 

49 Disconnect the wire leading to the foglight 

from the connector (see illustration). 

50 Unhook and release the ends of the bulb 

retaining clip and release it from the light unit, 

then withdraw the bulb (see illustrations). 

51 When handling the new bulb, use a tissue 



5.55b ...and ease the side repeater from 

the aperture 

or clean cloth to avoid touching the glass with 

the fingers; moisture and grease from the skin 
can cause blackening and rapid failure of this 

type of bulb. If the glass is accidentally 

touched, wipe it clean using methylated spirit. 

52 Install the new bulb, ensuring that its 

locating tabs are correctly located in the light 

cut-outs, and secure it in position with the 

retaining clip. 
53 Reconnect the wiring and refit the 

headlight cover, making sure that it is secure. 

Direction indicator side repeater 

54 Great care must be taken when removing 

the direction indicator side repeater, as it is 

only possible to be removed in one direction, 

and it is not possible to determine which end 

of the repeater the spring clip or mounting 

sits. Consequently, there is a high risk of 

damaging the vehicle paintwork. 

55 Carefully push the repeater sideways in 

5.50b ... and withdraw the foglight bulb 

from the light unit 

iN 
5.56a Pull the bulb from the holder... 

the direction of the spring clip. Once the 

spring clip is compressed, it should be 

possible to ease the mounting end of the 

repeater out of the aperture, and manoeuvre 

the assembly from the wing (see 

illustrations). 

56 Pull the rubber bulbholder from the 

repeater. The bulb is a push-fit in the holder 

(see illustrations). 
57 Refitting is a reversal of removal. 

Rear light cluster 

58 Working in the luggage compartment, 

remove the relevant side panel trim. 

59 Depress the two retaining tabs and 
remove the bulbholder from the light unit. The 

bulbs are a bayonet-fit in the bulbholder — 

push the bulb into the holder and twist anti- 

clockwise (see illustrations). 

60 Fit the new bulb using a reversal of the 

removal procedure. 
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5.55a Push the repeater in the direction of 

the spring clip... 

5.56b ... then pull out the wedge-type 

bulb 

High level brake light 

Golf models 

61 With reference to Chapter 11, Section 15, 

remove the upper and lower tailgate trim. 

62 Undo the two retaining screws, unplug the 

wiring connector, and remove the light unit 

(see illustration). 

63 Depress the retaining clips and separate 

the bulb holder from the cover. 

64 As the 32 LEDs are soldered in position 

and covered with a plastic strip, it is not 

possible to renew individual LEDs. The 

complete bulbholder must be renewed. 

65 Refitting is a reversal of removal. 

Bora models 

66 Disconnect the wiring plug from the light 

unit. 

67 Remove the parcel shelf. 

68 Unclip the light unit from the parcel shelf. 

5.62 Remove the retaining screws 

(arrowed) 
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6.2 Carefully rere the lens from the unit 

69 Depress the retaining clips and separate 

the bulb holder from the cover. 

70 As the 32 LEDs are soldered in position 

and covered with a plastic strip, it is not 

possible to renew individual LEDs. The 

complete bulbholder must be renewed. 

71 Refitting is a reversal of removal. 

Rear number plate light 

72 Unscrew the two securing screws, and 

withdraw the light unit from the tailgate/boot 
lid. 

73 Unclip the lens from the light unit. The 
bulb is a push-fit in the bulbholder, 

74 Fit the new bulb using a reversal of the 

removal procedure. 

6 Bulbs BS 
(interior lights) - SS 
renewal Ss 

General 

1 Whenever a bulb is renewed, note the 

following points: 

a) Switch off the ignition and all electrical 

consumers before commencing work. 

b) Remember that if the light has just been 

in use the bulb may be extremely hot. 
c) Always check the bulb contacts and 

holder, ensuring that there is clean metal- 

to-metal contact between the bulb and its 

live(s) and earth. Clean off any corrosion 

or dirt before fitting a new bulb. 

6.11 bare: the light from the trim 

6.3 The reading light bulb is a bayonet fit 

d) Wherever bayonet-type bulbs are fitted 

ensure that the live contact(s) bear firmly 

against the bulb contact. 

e) Always ensure that the new bulb is of the 

correct rating and that it is completely 

clean before fitting it. 

Front courtesy/reading light 

2 Carefully prise the lens from the light unit, 

using a small flat-bladed screwdriver (see 
illustration), 

3 Pull the courtesy light bulb from the spring 

contacts. The reading lamp bulbs are a 

bayonet fitting (see illustration). 

4 Fit the new bulb using a reversal of the 

removal procedure. 

Rear courtesy/reading lights 

Without interior monitoring sensors 

5 Carefully prise the assembly from the 

headlining (see illustration). 

6 Pull the bulb from the spring contacts. 

7 Fit the new bulb using a reversal of the 

removal procedure. 

With interior monitoring sensors 

8 Carefully prise the assembly from the 

mounting frame. 

9 Pull the bulb from the spring contacts. 

10 Fit the new bulb using a reversal of the 

removal procedure. 

Luggage compartment light 

11 Carefully prise the light unit from its 

6.13 Prise the make-up light from the 

headlining 

6.5 Prise the lamp from the mounting 

location in the luggage compartment or boot 

lid, as applicable, The bulb is a push-fit in the 

spring contacts (see illustration). 

12 Fit the new bulb using a reversal of the 

removal procedure, 

Make-up lights 

13 Proceed as described previously for the 

luggage compartment light (see illustration). 

The make-up light is activated by lifting the 

cover of the mirror built into the sunvisor. No 

renewal procedure is recommended for the 

microswitch in the. sunvisor. If the switch is 

faulty, the visor must be renewed. 

Glovebox illumination light 

14 Proceed as described previously for the 

luggage compartment light (see illustration). 

Instrument panel illumination/ 
warning lights 

15 The instrument panel illumination/warning 

lights are non-renewable LEDs. 

Cigarette lighter/ 
ashtray illumination 

16 Remove the centre console, as described 
in Chapter 11. 

17 Lift the retaining clip, and pull the 

bulbholder from the rear of the assembly and 

disconnect the wiring plug. The bulb is 

integral with the bulbholder (see illustration). 

18 Fit the new bulb using a reversal of the 

removal procedure, 

6.14 Carefully prise out the glovebox light 



Heater/ventilation 
control panel illumination 

19 The control panel is illuminated by LEDs 

built into the panel. Consequently, if a fault 
develops, renewal of the panel is necessary. 

However, the centre rotary control of the 

panel is illuminated by a bulb. Carefully pull 

the control from the panel, and with a length 

of washer tube (or similar), pull the capless 

bulb from the holder (see illustration). 

20 Fit the new bulb using a reversal of the 
removal procedure. 

Switch illumination 

21 The switch illumination bulbs are integral 

with the switches. If a bulb fails, the complete 

switch must be renewed. 

Air vent illumination 

Bora models 

22 Remove the relevant air 

described in Chapter 3. 

23 Twist the bulb holder anti-clockwise and 

remove it from the vent. 

24 The bulb is integral with the holder, and if 

faulty must be renewed as a unit. 

25 Refitting is a reversal of removal. 

vent, as 

Door warning lights 

26 Open the relevant door, and carefully 

prise out the light unit (see illustration). 

27 Unplug the wiring connector. 

28 Unclip the lens from the unit, and release 

the bulb from the spring contacts (see 

illustration). 

29 Refitting is a reversal of removal. 

7 Exterior light units - SS 
removal and refitting S ~’ 

R 

Headlight 

Golf with halogen headlights 

1 Remove the front bumper cover, as 

described in Chapter 11. 

2 Undo the four retaining bolts, and pull the 

headlight unit slightly forward (see 

illustrations). 

3 Unplug the wiring multi-pin connector (see 

illustration). 

4 Remove the headlamp forwards. 

5 Refitting is a reversal of removal, but on 

completion, have the headlight alignment 

checked at the earliest opportunity. 

Bora and gas discharge headlights 

6 Remove the front bumper, as described in 

Chapter 11. 
7 Unscrew the two screws, and pull the 

headlight cover up and out. 
8 Unplug the wiring multi-pin connector(s) 

(see illustration). 
9 Remove the two upper and two lower 

retaining bolts (see illustration). 

10 Remove the headlight forwards. 

6.17 The bulb is integral with the holder 

6.26 Prise the light unit from the trim 

11 Refitting is a reversal of removal, but on 

completion, have the headlight alignment 

checked at the earliest opportunity. 

Caution: After refitting a gas discharge 

headlamp, the basic setting of the 

7.2a Unscrewing the headlight lower 

retaining bolts... 
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em 
6.19 Use a length of washer tube to 

extract the bulb 

i 
6.28 Unclip the lens from the unit 

Automatic Range Control system should 

be checked. Because of the requirement 

for specialised equipment, this can only be 

carried out by a VW dealer or suitably- 

equipped specialist. 



12°12 Body electrical system 

m1 7 

: ‘ ¢ ‘eit, Bid 

7.19a Undo the securing nuts (arrowed) — 

Golf 

Gas discharge light starter unit 

12 The gas discharge headlight starter unit is 

located under the left wheel arch, for the left 

headlight, and the right wheel arch for the right 

headlight. With reference to Chapter 11, remove 

the wheel arch liner from the relevant side. 

13 Undo the three nuts securing the starter 

unit retaining plate to the wheel arch (see 

illustration). 

14 Unplug the wiring connector, and remove 

the starter unit with the retaining plate. 

15 Remove the three retaining screws and 

separate the starter unit from the retaining 

plate. 

16 Refitting is a reversal of removal. 

8.5 Disconnect the wiring plug 

7.9 Undo the retaining screws (arrowed) 

7.19b Rear light securing nuts (arrowed) - 

Bora 

Direction indicator side repeater 

17 The procedure is described as part of the 

bulb renewal procedure in Section 5. 

Rear light cluster 

18 Remove the rear light bulbholder, as 

described in Section 5. 

19 Working inside the wing panel, unscrew 

the three securing nuts, and withdraw the light 

unit from the location holes in the wing panel 

(see illustrations). 

20 Refitting is a reversal of removal. 

High level brake light 

21 The procedure is described as part of the 

bulb renewal procedure in Section 5. 

Rear number plate light 

22 The procedure is described as part of the 

rear number plate light bulb renewal pro- 

cedure in Section 5. 

8 Headlight beam 
adjustment components - 
removal and refitting WHY 

Headlight adjustment switch 

1 The switch is integral with the instrument 

illumination switch. 

7.19c Rear light cluster locating pin and 

hole 

2 Removal and refitting of the switch assembly 
is covered in Section 4. 

Headlight adjustment motor 

Halogen headlights 

3 Remove the headlight (see Section 7). 

4 Release the retaining clip and remove the 
sealing cover. 

5 Disconnect the wiring plug connector (see 
illustration). 

6 Release the left-hand motor by twisting it 

clockwise and sliding it out of the mounting on 

the reflector, and the right-hand motor by 

twisting it anti-clockwise and sliding it out of 
the mounting on the reflector (see illustration). 

8.6 Slide the adjustment shaft from the 

mounting 



8.11 Undo the Torx screws (arrowed) 

7 Refitting is a reversal of removal. On 

completion, check the operation of the 

headlight beam adjustment mechanism, and 

have the headlight alignment checked at the 

earliest opportunity. 

Gas discharge headlights - Golf 

8 The headlight adjustment motor is integral 

with the headlight unit and cannot be renewed 

separately. 

Gas discharge headlights - Bora 

9 Remove the headlight as described in 

Section 7. 

10 Undo the three securing screws and 

remove the gas discharge bulb sealing cover. 

11 Unscrew the two Torx screws and pull the 

positioning motor shaft ball head from the 

mounting on the reflector (see illustration). 

12 Unplug the wiring connector. 

13 Refitting is a reversal of removal, but on 

completion, have the headlight alignment 

checked at the earliest opportunity. 

Automatic range control ECU 

Note: A/though it is possible to remove and 

refit the ECU, the new unit will need to be 

‘coded’ before it will function correctly. This 

task can only be carried out by a VW dealer or 

suitably-equipped specialist. 

14 The ECU is located on the left-hand head- 

9.2 Headlamp horizontal adjustment 

screw (arrowed) 

light. On Golf models, remove the battery as 

described in Chapter 5A. On Bora models, 
remove the headlight as described in Section 7. 

15 Undo the three screws securing the 

control unit (see illustration). 

16 Pull the ECU from the headlight, and 

unplug the wiring connector. 

17 Refitting is a reversal of removal. 

Vehicle level sender 

18 Refer to Chapter 10. 

9 Headlight beam alignment - 
general information 

1 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 suitably- 

equipped workshop. 
2 For reference, the headlights can be 

adjusted using the adjuster assemblies fitted 

to the top of each light unit. The inner adjuster 

alters the vertical position of the beam whilst 

the outer adjuster alters the horizontal aim of 

the beam (see illustration). 

3 On models quipped with gas discharge 

headlights, the ‘dipping’ characteristics of the 

unit can be set for countries who drive on the 

9.3 Move the lever up for driving on the 

left, and down for driving on the right 

Body electrical system 12¢13 

8.15 Remove the retaining screws (arrowed) 

left or right. Remove the headlight with 

reference to Section 7, remove the gas 

discharge bulb end cap. The adjustment lever, 

next to the bulb, should be set downwards for 

driving on the right, and upwards for driving 

on the left (see illustration). 

10 Instrument panel - 
removal and refitting 

WHEY 

Removal 

1 Disconnect the battery negative lead. Note: 

Before disconnecting the battery, refer to 

‘Disconnecting the battery’ in the Reference 

section at the rear of this manual. Release the 

steering wheel adjustment lock, pull the wheel 

out as far as possible, and set it in the lowest 

position. 
2 Unclip the instrument panel lower centre 

trim and lay it on the upper steering column 

cover. 
3 Remove the two instrument panel retaining 

screws, and lift the panel out of the facia 

sufficiently to allow the wiring plugs on the 

rear of the unit to be disconnected (see 

illustrations). 

4 Withdraw the instrument panel from the 

facia. 

¥-£@O~ 
|e 3 : Mae 
10.3a Undo the screws... 
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10.3b ...and disconnect the wiring plug 

Refitting 

5 Refitting is a reversal of removal, making 
sure that the wiring plugs are securely 
reconnected, 

11 Instrument panel 
components - 
removal and refitting 

It is not possible to dismantle the 

instrument panel. If any of the gauges are 

faulty, the complete instrument panel must be 
renewed. 

12 Service interval indicator - 
general information 
and resetting KC 

1 All Golf and Bora models are equipped with 

a service interval indicator. After all necessary 
maintenance work has been completed (see 

the relevant part of Chapter 1), the service 
interval display code must be reset. If more 

than one service schedule is carried out, note 

that the relevant display intervals must be 
reset individually. 

2 The display is reset using the button on the 
left-hand side of the instrument panel (below 
the speedometer) and the clock setting button 

on the right-hand side of the panel (below the 
clock/tachometer). Resetting is described in 
the relevant part of Chapter 1. 

13 Clock - 
removal and refitting 

The clock is integral with the instrument 

panel, and cannot be removed separately. 

The instrument panel is a sealed unit, and if 

the clock, or any other components, are 

faulty, the complete instrument panel must be 

renewed, Refer to Section 10 to remove it. 

14 Cigarette lighter - 
removal and refitting 

Wil 

Removal 

1 Disconnect the battery negative lead. Note: 

Before disconnecting the battery, refer to 

‘Disconnecting the battery’ in the Reference 

section at the rear of this manual. 

2 Remove the centre console as described in 
Chapter 11, 

3 Remove the bulbholder as described in 

Section 6, 

4 Push the centre element of the lighter out of 

the mounting (see illustration), 

Refitting 

5 Refitting is a reversal of removal. 

15 Horn - 
removal and refitting 

Wey 

Removal 

1 Disconnect the battery negative lead, Note: 

Before disconnecting the battery, refer to 

‘Disconnecting the battery’ in the Reference 
section at the rear of this manual. 

2 Remove the right-hand vent from the 
bumper, as described in Chapter 11. 

3 Working through the vent aperture, 
disconnect the horn wiring plug, then unscrew 

the securing nut, and withdraw the horn from 
its mounting bracket (see illustration), 

Refitting 

4 Refitting is a reversal of removal. 

16 Speedometer sensor - 
general information 

All models are fitted with an electronic 

speedometer 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 certain models, the signal is also used as 

an input by the engine management system 
ECU, and the trip computer. 

Refer to Chapter 7A or 7B for details of the 
removal procedure. 

17 Wiper arm - 
removal and refitting 

Wy 

Removal 

1 Operate the wiper motor, then switch off so 
that the wiper arms return to the at-rest 
position. 

2 Stick a piece of masking tape to the glass 
along the edge of the wiper blade to use as an 
alignment aid on refitting. 

3 Prise off the wiper arm spindle nut cover, 

then slacken but do not completely remove 
the spindle nut. Lift the blade off the glass and 
pull the wiper arm until it releases from the 

spindle (see illustration), Remove the spindle 
nut. If necessary the arm can be levered off 
the spindle using a suitable flat-bladed 
screwdriver. Note: /f both windscreen wiper 

arms are to be removed at the same time mark 

them for identification; the arms are not 
interchangeable. 

Refitting 

4 Ensure that the wiper arm and spindle 
splines are clean and dry, then refit the arm to 

the spindle, aligning the wiper blade with the 
tape fitted on removal. Refit the spindle nut, 

tightening it securely, and clip the nut cover 
back in position, 

17.3 Remove the cap and slacken the nut 
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18 Windscreen wiper motor 
and linkage - 
removal and refitting 

Removal 

1 Remove the wiper arms as described in 

Section 17. 
2 Remove the rubber sealing strip from the 

top of the bulkhead then undo the retaining 
screws and remove the pollen filter cover from 

the passenger side of the windscreen cowling. 

3 The windscreen cowling can then be 

unclipped from the base of the windscreen 

and removed from the vehicle. To unclip the 
cowling first free the ends of the panel from 
behind the windscreen pillar panels then 
carefully unclip the panel from the windscreen 

and remove it from the vehicle. 

Caution: Do not use a screwdriver lever 
between the cowling and windscreen as 

this is likely to result in the windscreen 

cracking. 
4 Unscrew the three securing bolts, then 
carefully manipulate the windscreen wiper 
motor and linkage out from the scuttle and 

disconnect the wiring plug (see illustrations). 
5 Recover the washers and spacers from the 

motor mounting rubbers, noting their locations, 
then inspect the rubbers for signs of damage or 

deterioration, and renew if necessary. 

6 To separate the motor from the linkage, 

proceed as follows. 
a) Make alignment marks between the motor 

spindle and the linkage to ensure correct 

alignment on refitting, and note the 

orientation of the linkage. 
b) Unscrew the nut securing the linkage to 

the motor spindle. 

c) Unscrew the three bolts securing the 

motor to the mounting plate, then 

withdraw the motor. 

Refitting 

7 Refitting is a reversal of removal, bearing in 

mind the following points. 
a) If the motor has been separated from the 

linkage, ensure that the marks made on 

the motor spindle and linkage before 
removal are aligned, and ensure that the 

19.6 Tailgate wiper motor 

1 Washer pipe 
2 Wiper motor mounting nuts 

bolts... 

linkage is orientated as noted before 

removal. 

b) Ensure that the washers and spacers are 

fitted to the motor mounting rubbers as 

noted before removal. 

c) Lubricate the windscreen cowling 

mounting slots with a silicone-based 

spray lubricant to ease installation. Do not 
strike the cowling to seat it in position as 

this could result in the windscreen 

cracking. 

d) Refit the wiper arms as described in 

Section 17. 

19 Rear wiper motor - 
removal and refitting 

HEY 

Removal 

1 Remove the wiper arm as described in 

Section 17. 
2 Recover the wiper motor shaft sealing ring. 

3 Open the tailgate, then with reference to 

Chapter 11, Section 15, remove the tailgate 

trim panel. 
4 Unplug the wiring connector from the motor. 

5 Disconnect the washer fluid hose from the 

washer nozzle connector on the motor 

assembly. 
6 Unscrew the three nuts securing the motor, 

then withdraw the assembly (see illustration). 

Refitting 

7 Refitting is a reversal of removal, but ensure 

that the motor shaft rubber sealing ring is 

a tr , "4 

‘a im, 

4 

18.4b ...and manoeuvre the motor from 

the scuttle 

correctly refitted to prevent water leaks, and 

refit the wiper arm with reference to Section 17. 

20 Washer system components EN 
- removal and refitting mw S 

Washer fluid reservoir 

Removal 

1 Switch off the ignition and all electrical 

consumers. 
2 Undo the coolant expansion bottle securing 
bolts and move the bottle to one side. Do not 

disconnect the hoses. 
3 Remove the activated charcoal canister 

retaining bolts, and move the unit to one side. 

4 Unscrew the two plastic nuts, disconnect 

the hose(s), and remove the washer reservoir 

(see illustration). Be prepared for fluid 

spillage. 

Refitting 

5 Refitting is a reversal of removal. 

Washer fluid pumps 

Removal 

6 Switch off the ignition and all electrical 

consumers. 
7 Remove the washer fluid reservoir as 

described previously in this Section. 

8 Carefully pull the pump from its grommet in 

the reservoir (see illustration). If not already 

done, disconnect the washer fluid hose(s) and 

the wiring plug from the pump. 
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20.10a Pull the jet from the bonnet... 

20.12 Pull the jet from the centre of the 

spindle 

Refitting 

9 Refitting is a reversal of removal, but take 

care not to push the pump grommet into the 

reservoir. Use a little soapy water to ease the 
pump into the grommet. 

Windscreen washer jets 

Removal 

10 Open the bonnet, and pull the washer jet 

towards the front of the bonnet, and down. 

Disconnect the washer tube as the jet is 

withdrawn from the bonnet (see 

illustrations). 

Refitting 

11 Refitting is a reversal of removal. Note 

that the aim of the jet can be adjusted using a 

screwdriver and turning the eccentric shaft at 

the base of the washer jet (see illustration). 

20.18 Undo the lift cylinder mounting 

screws (arrowed) 

20.10b ...and disconnect the pipe 

ante 

20.14 Prise the end cap from the jet 

Tailgate washer jet 

Removal 

12 Unclip the cover from the wiper arm spindle 

for access to the washer jet, and pull the jet 

from the centre of the spindle (see illustration). 

Refitting 

13 On refitting, ensure that the jet is securely 

pushed into position. Check the operation of 

the jet. If necessary, adjust the nozzle, aiming 

the spray at a point slightly above the area of 

glass swept by the wiper blade. 

Headlight washer jets 

Removal 

14 Carefully pull the washer jet out from the 

front bumper to its full extent, and hold it. 

Carefully prise the end cap from the washer 
jet (see illustration). 

15 Still holding the washer jet, lift the 

securing clip slightly, and pull the jet from the 
lift cylinder (see illustration). 

Refitting 

16 Refitting is a reversal of removal. 

Headlight washer jet lift cylinder 

Removal 

17 Remove the washer jet end cap as 

described in paragraph 14. Remove the front 
bumper as described in Chapter 11. 

18 Undo the two retaining screws, and 
withdraw the cylinder (see illustration). 
19 Clamp the hose, squeeze the retaining 

clip, and disconnect the hose. 

cere “ we ne 

20.11 Turn the eccentric to adjust the jet 

20.15 Lift the clip and pull out the jet 

(arrowed) 

Refitting 

20 Refitting is a reversal of removal. 

21 Radio/cassette/CD 
player/changer - 
removal and refitting Wi 

Note: This Section only applies to standard-fit 

audio equipment. 

Radio/cassette player 

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, two 

feeler blades can be used (see illustration). 

H32023 

21.1 Radio removal tool 
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2 Switch off the ignition and all electrical 

consumers. 
3 Insert the tools into the slots on each side 

of the unit and push them until they snap into 

place. The radio/cassette player can then be 

pulled out of the facia using the tools, and the 

wiring connectors and aerial disconnected 

(see illustrations). 

Refitting 

4 Reconnect the wiring connectors and aerial 

lead then push the unit into the facia until the 

retaining lugs snap into place. 

CD player 

Removal 

5 The CD player 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, two 

feeler blades can be used. 
6 Switch off the ignition and all electrical 
consumers, then remove the radio/cassette 

player as described earlier in this Section. 
7 Insert the tools or feeler blades into the 

slots on each side of the unit and push them 
until they snap into place. The CD player can 

then be pulled out of the facia using the tools, 
and the wiring disconnected (see 

illustrations). 

Refitting 

8 Reconnect the wiring then push the unit 
into the facia until the retaining lugs snap into 

place. 

CD changer 

Removal 

9 The CD changer is located in the luggage 

compartment, behind the left-hand side trim. 

It is installed horizontally in Golf models and 

vertically in Bora models. 
10 Switch off the ignition and all electrical 

consumers. 
141 Turn the retaining fasteners anticlockwise 

and remove the trim panel from the luggage 

compartment. 
42 Disconnect the wiring from the rear of the 

CD player and unclip them from the bracket. 

13 Undo the mounting screws and withdraw 

the CD player from the bracket. 

21.7a Using feeler blades to remove the 
CD player 

21.3a Using feeler blades to remove the 

radio/cassette player 

21.3c Disconnecting the wiring... 

Refitting 

14 Refitting is a reversal of removal. 

22 Loudspeakers - 
removal and refitting 

Mill 

Front door-mounted treble 

Removal 

4 Switch off the ignition and all electrical 

consumers. 
2 Remove the door trim as described in 

Chapter 11. 
3 Disconnect the speaker wiring plug. 

4 Remove the single retaining screw, and 

push the mirror triangular cover upwards. 
5 The loudspeaker is integral with the 

triangular mirror cover. 

21.7b Disconnecting the power supply 

wiring... 

Pd 

21.3b The feeler blades bend the retaining 

clips inwards from the surrounding panel 

21.3d ...and aerial 

Refitting 

6 Refitting is a reversal of removal. 

Rear door-mounted treble 

Removal 

7 Switch off the ignition and all electrical 

consumers. 
8 Remove the door trim as described in 

Chapter 11. 
9 With reference to Chapter 11, remove the 

door internal handle. The speaker is integral 

with the handle cover. 

Refitting 

10 Refitting is a reversal of removal. 

Door-mounted bass 

Removal 

11 Switch off the ignition and all electrical 

consumers. 

21.7c ... and speaker wiring 
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12 Remove the door trim with reference to 

Chapter 11. 

13 Disconnect the wiring plug from the 
loudspeaker. 

14 Drill out the retaining rivets, and withdraw 

the speaker from the door. Recover the 

rubber sealing ring between the speaker and 
door trim. 

Refitting 

15 Refitting is a reversal of removal. The 

special-sized rivets should be available from 

VW dealers and in-car entertainment 

specialists. 

23 Radio aerial - 
removal and refitting 

WHY 

Removal 

1 The aerial mast can be unscrewed from the 

base by twisting anti-clockwise. 

2 If the aerial base is to be removed, the rear 

of the headlining must be lowered for access. 

3 Once the headlining has been lowered, 

disconnect the aerial lead at the connector, 

then unscrew the securing nut, and withdraw 

the aerial base from the roof. Hold the aerial 

base as the nut is being unscrewed to prevent 

the base from rotating and scratching the roof 

panel. Recover the rubber spacer. 

Refitting 

4 Refitting is a reversal of removal. 

24 Anti-theft alarm system 
and engine immobiliser - 
general information 

Note: This information is applicable only to the 

anti-theft alarm system fitted by VW as 
standard equipment. 

Models in the range are fitted with an anti- 

theft alarm system as standard equipment. 

The alarm has switches on all the doors 

(including the tailgate/boot lid), the bonnet 

and the ignition switch. If the tailgate/boot lid, 

bonnet or any of the doors are opened, or the 

ignition switch is switched on whilst the alarm 

is set, the alarm horn will sound and the 

‘> 
26.4 Free the airbag locking lug 

hazard warning lights will flash. Some models 

are equipped with an internal monitoring 

system, which will activate the alarm system if 

any movement in the cabin is detected. 

The alarm is set using the key in the driver’s 

or passenger’s front door lock, and 

tailgate/boot lid lock, or via the central locking 
remote control transmitter. The alarm system 

will then start to monitor its various switches 

approximately 30 seconds later. 

With the alarm set, if the tailgate/boot lid is 
unlocked, the lock switch sensing will 

automatically be switched off but the door 

and bonnet switches will still be active. Once 

the tailgate/boot lid is shut and locked again, 

the switch sensing will be switched back on. 

Certain models are fitted with an 
immobiliser system, which is activated via the 

ignition switch. A module incorporated in the 

ignition switch reads a code contained within 

the ignition key. The module sends a signal to 

the engine management electronic control 

unit (ECU) which allows the engine to start if 

the code is correct. If an incorrect ignition key 

is used, the engine will not start. 

lf a fault is suspected with the alarm or 

immobiliser systems, the vehicle should be 

taken to a VW dealer for examination. They 

will have access to a special diagnostic tester 

which will quickly trace any fault present in the 

system. 

25 Airbag system - 
general information 
and precautions 

Warning: Before carrying out any 

VAN operations on the airbag system, 

disconnect the battery negative 

terminal (refer to ‘Disconnecting the 

battery’ in the Reference section at the 

rear of this manual). When 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 

90°C (194°F). When the airbag is removed, 

ensure that it is stored the with the pad 

upwards 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 airbags and control unit are both 

sensitive to impact. If either is dropped or 

damaged they should be renewed. 

¢ Remove the airbag units prior to using 

arc-welding equipment on the vehicle. 

A driver’s airbag, passenger's airbag and 

side airbags were fitted as standard to the 

Golf/Bora range. The airbag system 

comprises of the airbag unit (complete with 

gas generator) which is fitted to the steering 

wheel (driver's side), facia (passenger’s side) 

and front seats, an impact sensor, the control 

unit and a warning light in the instrument 
panel. 

The airbag system is triggered in the event 

of a heavy frontal or side 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, the 

passenger and the facia, and in the case of 

side impact, between front seat occupants 

and the sides of the cabin. This prevents 

contact between the upper body and cabin 

interior, and therefore greatly reduces the risk 

of injury. The airbag then deflates almost 
immediately. 

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 warning light on the 

facia is illuminated. After the self-test has 

been completed the warning light should go 

out. If the warning light fails to come on, 

remains illuminated after the initial 3 second 

period 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. 

26 Airbag system components - x» 
removal and refitting ~ s 

Note: Refer to the warnings in Section 25 

before carrying out the following operations. 

1 Disconnect the battery negative terminal, 
then continue as described under the relevant 

heading. Note: Before disconnecting the 
battery, refer to ‘Disconnecting the battery’ in 

the Reference section at the rear of this 
manual. 

Driver’s side airbag 

Removal 

2 Set the front wheels in the straight-ahead 

position, and release the steering lock by 
inserting the ignition key. 

3 Adjust the steering column to its lowest 
position by releasing the adjustment handle, 

then pull out the column and lower it as far as 

possible. Lock the column in this position by 
returning the adjustment handle. 

4 With the spokes in the vertical position, 

insert a screwdriver approximately 45 mm into 

the hole in the upper rear of the steering wheel 

hub, then move it up to release the clip and 

free the airbag locking lug (see illustration). 

Now turn the steering wheel through 180° and 

release the remaining airbag locking lug. 

5 Turn the steering wheel to its central, 

straight-ahead position. 

6 Carefully withdraw the airbag module and 

disconnect the wiring (see illustration). 

Refitting 

7 On refitting, reconnect the wiring connector 

and seat the airbag unit in the steering wheel, 

making sure that the wire does not become 

trapped. Reconnect the battery negative lead, 
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ensuring that no-one is inside the vehicle as 

the lead is connected. 

Passenger’s side airbag 

Removal 

8 With reference to Chapter 11, Section 28, 

remove the passenger side glovebox. 

9 Unscrew the four Torx screws securing the 
airbag support bracket to the facia 

crossmember (see illustration). 

10 Carefully withdraw the airbag unit from the 
facia, and disconnect the wiring connector. 

Refitting 

11 On refitting, manoeuvre the airbag into 

position and reconnect the wiring connector. 

12 Refit the airbag securing screws, and 

tighten it securely. 
13 Refit the glovebox, then reconnect the 

battery negative lead, ensuring that no-one is 

inside the vehicle as the lead is connected. 

Front seat side impact airbags 

14 The side impact air bags are integral with 

the seats. As seat upholstery removal requires 

considerable skill and experience, if it is to be 

carried out without damage, it is best 

entrusted to an expert. 

Airbag control unit 

Removal 

15 The control unit is located under the facia, 

beneath the heater matrix housing (see 

illustration). 

16 Disconnect the battery negative lead. 

Note: Before disconnecting the battery, refer 

to ‘Disconnecting the battery’ in the 
Reference section at the rear of this manual. 

17 Remove the passenger’s side footwell 

trim, as described in Chapter 11, Section 28. 

18 Working on the passenger’s side of the 

facia centre section, reach under the heater 

housing, move the retaining clip to the open 

position, and disconnect the control unit 

wiring plug. 
19 Unscrew the four nuts securing the 

control unit to the floor, then manipulate the 

control unit out from behind the facia. 

# 

26.9 Undo the Torx screws 

Refitting 

20 Refitting is the reverse of removal making 

sure the wiring connector is securely 

reconnected. Reconnect the battery negative 

lead, ensuring that no-one is inside the vehicle 

as the lead is connected. 

Airbag wiring contact unit 

Removal 

Note: When removing or installing the contact 

unit, use tape to ensure that the coil connector 

remains in the centre position. 

21 Remove the steering wheel as described 

in Chapter 10. 

22 Undo the two screws through the holes in 

the lower steering column shroud, and 

remove the upper shroud. Undo the three 

retaining screws for the lower shroud, release 

the height adjustment lever, and withdraw the 

lower shroud. 

23 Disconnect the wiring plug on the 

underside on the unit. Release the three 

locking lugs, and pull the unit with the slip ring 

from the column. 

Refitting 

24 Refitting is a reversal of removal. Ensure 

that no-one is inside the vehicle as the wiring 

plug is reconnected. 

24 Parking aid components - 
general information, 
removal and refitting 

General information 

1 The parking aid system is available as a 

standard fitment on highline models, and 

optional on other models. Four ultrasound 

sensors located in the rear bumper measure 

the distance to the closest object behind the 

car, and inform the driver using acoustic 

signals from a buzzer located under the rear 

luggage compartment trim. The nearer the 
object, the more frequent the acoustic 

signals. 
2 The system includes a control unit and self- 

26.15 Airbag ECU location 

diagnosis program, and therefore, in the event 

of a fault, the vehicle should be taken to a VW 

dealer. 

Control unit 

Hatchback and Saloon models 

3 Switch off the ignition and all electrical 

consumers, then open (Golf) or remove (Bora) 

the right-hand trim in the luggage compart- 

ment. 

4 Undo the two mounting screws, disconnect 

the wiring, and remove the control unit. 

5 Refitting is a reversal of removal. 

Estate models 

6 Switch off the ignition and all electrical 

consumers, then open the flap in the right- 

hand luggage compartment trim. 

7 Remove the plastic insert for the first aid 

box. 

8 Undo the screw, disconnect the wiring, and 

remove the control unit together with the 

holder. 

9 Unbolt the control unit from the holder. 

10 Refitting is a reversal of removal. 

Range/distance sensor 

11 It is not necessary to remove the rear 

bumper. Reach under the bumper and 

squeeze the retaining clips on the top and 

bottom of the sensor. Now press out the 

sensor from the outside of the bumper. 

12 Disconnect the wiring and remove the 

sensor. 
13 Refitting is a reversal of removal. Press 

the sensor firmly into position until the 

retaining clips engage. 

Warning buzzer 

14 Switch off the ignition and all electrical 

consumers, then remove the right-hand 

luggage compartment cover on hatchback 

and estate models, and remove the rear shelf 

on Bora saloon models. 

15 Release the clips or undo the nuts, then 

disconnect the wiring and remove the buzzer. 

16 Refitting is a reversal of removal. 



12¢20 Wiring diagrams 

Volkswagen Golf and Bora 2001 to 2004 Diagram 1 

NRTA 6 SOE TETRIS RE TRI CONMIGO NENT BTN TEL” LPR 
Key to symbols Earth points 

E1 Battery earth E8 Driver’s door earth3 £15  Passenger’s door earth 2 
Bulb —Yy— E2 Gearbox earth E9 _—_ Lower left A pillar E16  Passenger's door earth 3 

pees E3 Airbag earth E10 Lower right A pillar E17 LH engine compartment 
Switch ene See E4 Centre of the dashboard E11 Lower left B pillar E18 Front cross member 

E5 Radio earth 2 E12 ~~ Lower right B pillar E19 Instrument panel earth 
Fuse/fusible E6 _— Radio earth 1 E13 Steering column 
link and current vA E7 __Driver’s door earth 2 E14 LH luggage compartment 
rating | 

eras 7 Key to circuits 
tnt eraen 2 Diagram 1 Information for wiring diagrams 

gang ae Diagram 2 Starting and charging, airbag and radio with CD player 
o Diagram 3 Central locking, electric windows and mirrors 

Diagram 4 Central locking control unit and interior lights, horn, fuel tank filler flap release, 
Resistor + typical radiator fan, diagnostic connector supply, cigarette lighter and 12V socket 

Diagram 5 ABS, heater blower, heated rear window, wash/wipe, 
Variable brake lights and reversing lights 
fealatior ao a aS Diagram 6 Headlights, licence plate lights, taillights and side lights, rear fog light, 

hazard warning lights and direction indicators 
j Diagram 7 Headlight leveling, lighting rheostat, front fog lights, gas discharge headlights, t 

tei bs | gas discharge headlight range control 
Diagram 8 Instrument panel, glove box light, interior lights not convenience system 

Item no. 52 

Fuse table 
Pump/motor 

0, Battery fuse holder Relay plate fuses 

Fuses Ratin i Earth point semen de ing Fuses Rating 

and location " F162 SOA - Glow pin heating F37 30A Central locking, electric 
F163. 50A Engine management windows » 

the abe “valet fan F111. 15A Convenience system 
TLE FIOL F144 15A Convenience system Wire joint F177 110A Alternator (90A) Ad 

150A _ Alternator (120A) 
ie ctania 4 F178 30A ABS (pump) 
o1eno' i F179 =30A ABS 

actuator —Ua— F180 30A Radiator fan 

Diode Main fuse box 

Fuses Rating Circuit protected Fuses Rating Circuit protected 

Light emitting tA F1 10A Glove box light, electric mirrors F20 415A Headlight range control, 
diode (LED) er ght F2 10A Indicators, hazard lights, RH headlight (dipped beam), 

headlight adjusters RH gas discharge headlight 
Ww | ; F3 5A Fog light relay, F21- 415A LH headlight (dipped beam), 
beeen black tracer) oe cigs il bern lighting rheostat LH gas discharge headlight 

F4 5A Licence plate lights F225 5A RH sidelights, instrument panel 
F5 7.5A Air conditioning, heater blower F23 5A LH sidelights, instrument panel 

Screened cable ited convenience system, sunroof F24 20A Wash/wipe 
Senn an’ CCS, electric mirrors, F25 20A Air conditioning, heater blower 

i radiator fan, heated seats engine management 
Dashed outline denotes Rart ofa diagnostic connector F26 25A Heated rear window 
larger Item, containing In this reg F6 - Not used F27 15A Rear window wiper 
an electronic or solid state device. F7 10A Reversing lights F283. 15A Fuel pump 

Pin types: F8 5A Mobile phone F29. 15A Engine management (petrol) 
2 ~ Unspecified connector, pin 2. FQ «5A ABS 10A Engine management (diesel) 
T75 1- Connector T75, pin 1. Fi0 154 Engine management (petro!) F30 20A Sunroof 

5A Engine management (diesel) F31  20A Brake servo, 
10A Radio automatic transmission 

' F11 5A Automatic transmission, 5A 4 wheel drive unit (4 motion) 
Main fuse box lay out instrument panel F382 =10A Injectors (petrol) 

Fi2 7.5A Alarm, mobile phone, 30A Engine management 
diagnostic connector F33. 20A Wash/wipe 

F13. «10A Brake lights, ABS, F34 10A Engine management 
engine management F35 30A 12V socket 

Fi4 = 10A Central locking, interior lights F386 15A Fog lights, instrument panel 
F15 5A Automatic transmission, F37 10A Engine management 

instrument panel, ABS F38 415A Central locking, filler flap 
Fi6é 10A Air conditioning, radiator fan F389 15A Indicators, gas discharge 
F17 - Not used headlights 
F18 140A RH headlight (main beam), F40 20A Horn 

instrument panel F41 15A Cigarette lighter 
F19 20A LH headlight (main beam) F42 25A Radio 

F43  10A Engine management 
F44 15A Heated seats H33004 
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Wirer colours Key to items Diagram 2 

Bk Black Or Orange 1 Battery 11 Passenger’s airbag 20 Driver's curtain airbag 29 RH front speaker 

BI Blue Rd Red 2 Ignition switch 12 Driver's crash sensor 21 Passenger's curtain airbag 30 AH front tweeter 

Br Brown Vi Violet 3 Main fuse box 13 Passenger’s crash sensor 22 Diagnostic connector 31 LH front speaker 

Gr Grey Wh White 4 Battery fuse box 14 RH rear crash sensor 23 High bus connection 32 LH front tweeter 

Gn Green Ye Yellow 5 Relay plate 15 LH rear crash sensor 24 Low bus connection 33 RH rear speaker 

6 Alternator 16 Driver's seatbelt tensionner 25 Radio 34 RH rear tweeter 

7 Starter motor 17 Passenger's seatbelt tensionner 26 Amplifier 35 LH rear speaker 

8 Airbag control unit 18 Driver's side airbag 27 CD player 36 LH rear tweeter 

MIS 9 Steering wheel clock spring 19 Passenger’s side airbag 28 Aerial 37 Remote control switches 

10 Driver's airbag 

Starting and charging Airbag 16 18 20 21 

Engine control 3 S 

= See Diagram 8 : S S 
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Diagram 3 Key to items Wirer colours 
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Wiring diagrams 12°23 

Wirer colours Key to items Diagram 4 
Bk Black Or Orange 1 Battery 56 Sunroof switch 67 Passenger’s mirror light switch 78 Horns 
BI Blue Rd Red 2 Ignition switch 57 Tailgate central locking motor 68 RH rear reading light 79 Fuel tank filler flap 
Br Brown Vi Violet 3 Main fuse box 58 Boot lid release motor 69 LH rear reading light release switch 
Gr Grey Wh White 4 Battery fuse box 59 Luggage compartment light switch 70 Front interior light 80 Fuel tank filler flap 

Gn Green Ye Yellow ° Relay plate 60 Luggage compartment light 71 Bonnet switch release motor 
9 Steering wheel clock spring 61 Tailgate switch 72 Central locking aerial 81 12V socket 
22 Diagnostic connector 62 Driver's door warning light 73 Boot lid release button 82 Cigarette lighter 

* Separate heater only 23 High bus connection 63 Passenger’s door warning light 74 Boot release key switch 83 Radiator fan switch 
** Without separate heater 24 Low bus connection 64 Driver's mirror light 75 Switch in boot lock 84 Radiator fan 
wxx Golf onl 54 Central locking control unit 65 Driver’s mirror light switch 76 Horn relay MTS 
noes Bore only 55 Electric sunroof 66 Passenger’s mirror light 77 Horn switch H33007 

Central locking control unit and interior lights See Diagram 8 
Instrument panel 

Cant aes 

rw 

i IND) fei sy fap ee Sr os 

See Diagram 3 
Mirror adjustment 

switches 

@ 

zs See Diagram 5 
Heated rear 

window switch 
See Diagram 7 

Lighting rheostat 

fuse 
lorena 

See Diagram 7 
Lighting 
rheostat 

oe ES 

Caertar aa 

ie b D! lio} 

tt 

19 = 19 o—_ 

8 
HZ 

See Diagram 7 
~_ Lighting rheostat 
F 
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Diagram 5 Key to items Wirer colours 
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106 Wash/wipe switch 96 Blower motor 86 Traction control switch 
87 Steering angle sensor x Golf only 97 Resistor pack 

MTS 
H33008 

See Diagram 7 
Lighting rheostat 

Heater blower and heated rear window 
92 

See Diagram 7 
Lighting rheostat 

See Diagram 4 
Central locking 

control unit 

i 
Gr/B| 

=
 

= Gr/Bk 

See Diagram 5 
Brake light switch CECE?) 

Reversing lights 2 = 2 = ® x g ie) 

See Diagram 5 

See Diagram 8 
Instrument panel 



filament bulbs wiring 
remains the same 
Bora only 

Bora fitted with dual 

xxx Golf only 

Diagram 6 

* 

“* 

Wiring diagrams 12¢25 

light switch and indicator relay 

d) direction indicator 

118 LH side indicator 

c) dipped beam 

115 RH headlight cluster 
(as 114) 

116 Licence plate lights 
117 Combined hazard warning 

119 RH side indicator 

e) direction indicator 

c) tail light 

112 LH multifunction stalk 
113 Light switch 

b) main beam 

d) fog light 

109 RH rear light cluster 

114 LH headlight cluster 
a) sidelight 

e) direction indicator 

Ignition switch 
Main fuse box 
Battery fuse box 
Relay plate 

c) tail light 

Battery 

94 Xcontact relay 
108 LH rear light cluster 

Key to items 
{ 

2 
3 
4 
5 

Or Orange 
Rd Red 
Vi Violet 
Wh White 
Ye Yellow 

Wirer colours 
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Bk Black 
BI 
Br Brown 
Gr Grey 
Gn Green 
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Diagram 7 Key to items Wirer colours 
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Wirer colours Key to items Diagram 8 
Bk Black Or Orange 1 _ Battery 59 Luggage compartment 67 Passenger's mirror light switch 188 Windscreen wash level sensor 
BI Blue Rd Red 2 Ignition switch light switch 68 RH rear reading light 139 Brake fluid level sensor 
Br Brown Vi Violet 3 Main fuse box 60 Luggage compartment light 69 LH rear reading light 140 Glove box light 
Gr Grey Wh White 4 Battery fuse box 62 Driver's door warning light 70 Front interior light 141 Passenger's door switch 
Gn Green Ye Yellow ° Relay plate 63 Passenger’s door warning light 94 X contact relay 142 Diode 

2 Diagnostic connector 64 Driver's mirror light 135 Instrument panel 143 Drivers door switch 
23 High bus connection 65 Driver's mirror light switch 136 Brake pad wear sender 144 RH rear drivers door switch 
24 Low busconnection 66 Passenger’s mirror light 137 Handbrake switch 

MER, se. Gott ony, 
Instrument panel Gea Disgran See Diagram 4, 6 Speedometer See Diagram 5 
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Reference rere 

PARSONS BAG WEIGHS. .o5.06.dned. Len este sakes REFe1 Disconnecting the battery .....................0.. REFe5 
Ser MaeROMS FREON ROPE. Soe. cle Sets. aaleniy ane sss REF*2" Toon and working tactities 54. 2.680"... ghee. s kaeec REFe6 
SIN TENS PE CRRPNAMES. Shr. Po. ys inete/s aN od a SEA os HO PRE Ore ivi be ees CHIOCRS Cot pra hs Wace oA AEs bce Os Pe: REFe8 
Vehicle identification numbers ..................-. Er ee eee RT Cie eee re ee Lae, he 5 nwa Cee ee REFe12 
Ineneral repair procedures ©... ee pee ce wes BEES taney Of tC HNGE) TOMS og on sss oe snes cnn eases REFe19 
MACK ALC VEDIC SUDPOM cverou > = crue x. ceo ere NNR ae ae oak 2 swt gin 6 w-6'R.Gia) «Ned podieini a REFe24 

Dimensions and weights 
Note: Ail figures and dimensions are approximate and may vary according to model. Refer to manufacturer's data for exact figures. 

Overall length 
“Efel is Biel ota (el cefpq tore ls! cw Riese, Coxe Deny ie One GO Lt a 4149 mm 

APES IOCOLS pat Re A tee cs ce EE kes ae lars base 4397 mm 

Soa Sel tatavaNpgfore (=| fae. Sot Aas Se ee ee 4376 mm 

Overall width 

{| fo N@VePe (2) Gores 8%"), gkos gs AES ee Ra atte Seed pay tho 1735 mm 

Overall height (unladen) 
OMAK IOUS “stan ca hha ste re cote es migis coco ceweeee 1444 mm 

OME SALE ERIC G ee eee en Eas 7 ee ln iy af ge 1473 mm 

OLA aICOLLMMOUE| Seu kt. eee eas amet eee ee wee els oe ate re 1446 mm 

Wheelbase 

‘shel iile Bisel glottal elge fora l=) [=u Pkt es Sen Se on nnn gee 2511 mm 

Perl ates cates ERICHCIG SS) e- Pnar erMen eat S et us ee eee enen di ocle ays ats & 2515 mm 

[HSE SPSL 8) pata te Cay ee AS aS A SOME ata Soke « ee 2513 mm 

Turning circle 
Pea SCIONS eng te Meta sta ra nhts ame ie sea ah ae EC Caen talien’. aats-e = otis, © o.oo 10.9 m 

Weights 

Kerb weight * 

BO atcnDaCmsMOUOS rani tacit Siete eibi cle sy 'c ss ee o nes 1090 to 1234 kg 

MO Esta INOCOISE. ne si eh alcanene er arene Seba ee oN nei a 1189 to 1340 kg 
slojnsasleilefelanqetece(s) [leche cts seat path iar a ate A ee 1165 to 1303 kg 

Maximum gross vehicle weight ** 

RAL ACKNOOOIS: a5 rac aeiety Gen ais wp Witte taine aiax, 0ie = ae 1640 to 1770 kg 
esa EeE ALAA VOCLCS lee et eratale teeta Whe a5. ia bisa oI, ba bin oy 1735 to 1880 kg 
Ble ge Stl a a0 MINS O(c) CUR a SRO IO ile a a ae, A 1710 to 1840 kg 

* Exact kerb weights depend upon model and specification — details are given the owner’s handbook, and on a sticker affixed to the left-hand front 
suspension turret. 

™ Exact maximum gross vehicle weights depend upon model and specifications — details are given in the owner’s handbook, and on a sticker 
affixed to the left-hand front suspension turret. 

Maximum roof rack load 

COUN gfe 3 (te ao ales ie IA, Ee oe oe 75 kg 

Maximum towing weights* Unbraked trailer Braked trailer 

BaTeH One OG Merete Same na kis) xv ONS» erates = Beira Bee eae ees Os aes sve 2 550 to 600 kg 1000 to 1400 kg 
See MSS Ratan ¢ stains CNS wae «ek om «ote ee we Mee eae © SS = stam 500 to 650 kg 850 to 1500 kg 
* Exact towing weights depend upon model and specification — details are given the owner’s handbook. 



rereo Conversion factors 

Length (distance) 
Inches (in) 

Feet (ft) 

Miles 

Volume (capacity) 
Cubic inches (cu in; in’) 

Imperial pints (Imp pt) 

Imperial quarts (Imp qv 

Imperial quarts (Imp qt) 

US quarts (US qt) 

Imperial gallons (Imp gal) 

Imperial gallons (Imp gal) 

US gallons (US gal) 

Mass (weight) 
Ounces (oz) 

Pounds (Ib) 

Force 
Ounces-foree (oz; oz) 

Pounds-foree (Ibf; Ib) 

Newtons (N) 

Pressure 
Pounds-force per square inch 

(psi; Ibt/in’; tbl’) 

Pounds-force per square inch 

(pal; Ibt/in’; Ib/in’) 

Pounds-force per square inch 

(pal; Ibt/in®; tin’) 

Pounds-torce per square inch 

(psi; Ibt/in’; Ib/in’) 

Kilopascals (KPa) 

Millibar (mbar) 

Millibar (mbar) 

Millibar (mbar) 

Millibar (mbar) 

Millimetres of mercury (mmHg) 

Inches of water (inhloO) 

x 25.4 

x 0,405 

x 1,609 

mM HMM KA XX ZX 

16,387 

0.568 

1,187 

1.201 

0,946 

4,546 

1.201 

3.785 

28,35 

x 0.454 

x 

=~ 

0,278 

4,448 

0.1 

0,070 = 

0,068 

0,069 «= 

6.895 = 

0.01 = 

100 «= 

0,0145 = 

0.75 = 
0.401 = 

0,535 = 

0.036 = 

Torque (moment of force) 
Pounds-force inches 

(Ibf in; Ib in) 

Pounds-force inches 

(Ibf in; Ib in) 

Pounds-force inches 

(Ibt in; Ib in) 

Pounds-torce feet (Ibf ft; Ib ft) 

Pounds-force feet (Ibf ft; Ib ft) 

Newton metres (Nm) 

Power 
Horsepower (hp) 

Velocity (speed) 
Miles per hour (miles/hr; mph) 

Fuel consumption* 
Miles per gallon, Imperial (mpg) 

Miles per gallon, US (mpg) 

Temperature 

x 

x 

x 

Degrees Fahrenheit = (°C x 1.8) + 32 

1.152 = 

Q113 = 

0.083 = 

0,138 = 

1.366 
0.102 = 

745.7 = 

1.609 = 

0,354 
0.425 = 

Millimetres (mm) 

Metres (m) 

Kilometres (km) 

Cubic centimetres (ce; cm’) 

Litres (I) 

» Litres (I) 

US quarts (US qt) 

» Litres (I) 

Litres (I) 

US gallons (US gal) 

Litres (I) 

Grams (q) 

Kilograms (kq) 

Newtons (N) 

Newtons (N) 

Kilograms-force (kgf; kg) 

Kilograms-force per square 

centimetre (kgf/em’; kg/em’) 

Atmospheres (atm) 

Bars 

Kilopascals (KPa) 

Kilograms-force per square 

centimetre (kgf/em’; kg/em’) 

Pascals (Pa) 

Pounds-force per square inch 

(psi; Ibf/in’; Ib/in’) 

Millimetres of mercury (mmHg) 

Inches of water (inH)O) 

Inches of water (iNH)O) 

Pounds-force per square inch 

(psi; Ibf/in*; Ib/in’) 

Kilograms-force centimetre 

(kgf em; kg cm) 

Newton metres (Nm) 

Pounds-force feet (Ibf ft; Ib ft) 

Kilograms-force metres 

(kgf m; kg m) 

= Newton metres (Nm) 

Kilograms-force metres 

(kgf m; kg m) 

Watts (W) 

Kilometres per hour (km/hr; kph) x 

= Kilometres per litre (krm/|) 

Kilometres per litre (km/1) 

0.0394 

3.281 

0.621 x x x 

0,061 

1,76 

0,88 

0,833 = 

1.057 = 

0.22 

0,833 

0,264 x x exe KKK KX 

x 0,035 «= 

x 2.205 «= 

3.6 = 

x 0.225 = 

9,81 «= 

x 

x 

X 14.223 = 

X 14.696 «= 

x x x x 

—_ = 2] a t 

= 3 oo on oS ® > © if UY 

x 0,0013 = 

0,621 

x 2,825 

x 2.352 

Inches (in) 

Feet (ft) 

Miles 

» Cubie inches (cu in; in’) 

» Imperial pints (Imp pt) 

Imperial quarts (Imp qt) 

Imperial quarts (Imp qt) 

US quarts (US qt) 

» Imperial gallons (Imp gal) 

» Imperial gallons (Imp gal) 

« US gallons (US gal) 

Ounces (02) 

« Pounds (Ib) 

Ounces-force (ozf; 02) 

Pounds-force (Ibf; Ib) 

Newtons (N) 

Pounds-force per square inch 

(psi; Ibf/in’; Ib/in’) 

Pounds-force per square inch 

(psi; Ibf/in’; Ib/in’) 
» Pounds-force per square inch 

(pai; Ibf/in®; Ib/in*) 

Pounds-force per square inch 

(psi; Ibf/in’; Ib/in’) 
Kilopascals (kPa) 

Millibar (mbar) 

Millibar (mbar) 

Millibar (mbar) 

Millibar (mbar) 

« Millimetres of mercury (mmHg) 

Inches of water (inH,O) 

Pounds-force inches 

(Ibf in; Ib in) 

Pounds-force inches 

(Ibf in; Ib in) 

Pounds-force inches 

(Ibf in; Ib in) 

Pounds-force feet (Ibf ft; Ib ft) 

= Pounds-force feet (Ibf ft; Ib ft) 

= Newton metres (Nm) 

Horsepower (hp) 

Miles per hour (miles/hr; mph) 

Miles per gallon, Imperial (mpg) 

Miles per gallon, US (mpg) 

Degrees Celsius (Degrees Centigrade; °C) = (°F - 32) x 0.56 

* it is common practice to convert from miles per gallon (mpg) to litres/100 kilometres (I/100km), where mpg _ x 1/100 km = 282 



Buying spare parts preres 
Spare parts are available from mary 

sources, including maker's appointed 

garages, accessory shops, and motor factors. 

To be sure of obtaining the correct parts, it 

will sometimes be necessary to quote the 

vehicle identification number. If possible, it 

can also be useful to take the old parts along 

for positive identification. Items such as 

Starter motors and alternators may be 

available under a service exchange scheme - 
any parts returned should be clean. 

Our advice regarding spare parts is as 

follows, 

Officially appointed garages 
This is the best source of parts which are 

peculiar to your car, and which are not 

otherwise generally available (eg, badges, 

interior trim, certain body panels, etc). It is 

also the only place at which you should buy 

parts if the vehicle is still under warranty. 

Accessory shops 
These are very good places to buy 

materials and components needed for the 

maintenance of your car (oil, air and fuel 

filters, light bulbs, drivebelts, greases, brake 

pads, touch-up paint, etc). Components of 

this nature sold by a reputable shop are 

usually of the same standard as those used 

by the car manufacturer. 

Besides components, these shops also sell 

tools and general accessories, usually have 

convenient opening hours, charge lower 

prices, and can often be found close to home. 

Some accessory shops have parts counters 

where components needed for almost any 

repair job Can be purchased or ordered. 

Motor factors 
Good factors will stock all the more 

important components which wear out 

comparatively quickly, and can sometimes 

supply individual components needed for the 

overhaul of a larger assembly (eg, brake seals 

and hydraulic parts, bearing shells, pistons, 

valves). They may also handle work such as 

cylinder block reboring, crankshaft regrinding, 
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. When researching prices, 

also ask what extras may be added - for 

instance fitting a new valve and balancing the 

wheel are both commonly 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 numbers 
Modifications are a continuing and 

unpublicised process in vehicle manufacture, 

quite apart from major model changes. Spare 

parts manuals and lists are compiled upon a 

numerical basis, the individual vehicle 

identification numbers being essential to 

correct identification of the component 

concerned. 

When ordering spare parts, always give as 

much information as possible. Quote the car 

model, year of manufacture and registration, 

chassis and engine numbers as appropriate. 

The Vehicle Identification Number plate is 

stamped on the bulkhead panel at the front 

left-hand corner of the windscreen, visible 

through a cut-out in the windscreen cowl 

panel, and on the left-hand side front 

suspension turret (see illustrations). 

The engine number is stamped into the left- 

hand end of the cylinder block and on the 

right-hand end of the cylinder head on petro! 
engines. On diesel engines it is stamped into 

the front of the cylinder block, next to the 

engine-to-transmission joint. A barcode 

identification sticker is located on the top of 

the timing cover or cylinder head (see 
illustrations). 

Vehicle Identification Number (VIN) located on 

the scuttle panel in front of the windscreen 

Engine number located on the block 

Vehicle Identification Number (VIN) located 

on the left-hand front suspension turret 

Engine code located on the cylinder head 

Vehicle Identification Number (VIN) located 

on the left-hand front edge of the windscreen 

Engine code sticker on the cylinder head 



rerea 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 unlikely to score 

or damage the face, and remove any burrs or 

nicks with an oilstone 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 oil 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 flush 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 bolt 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 split pin hole, unless stated 

in the repair procedure. 

When checking or retightening a nut or bolt 

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 felt 

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 

should 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 is 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 

these facilities are available, consult your local 

Environmental Health Department, or the 

National Rivers Authority, for further advice. 

With the universal tightening-up of legis- 

lation regarding the emission of environmen- 

tally-harmful substances from motor vehicles, 

most vehicles have tamperproof devices fitted 
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 

legislation. 

Note: It is 

antisocial and 

illegal to dump 

oil down the 

drain. To find 

the location of 

your local oil 

oit BANK Line recycling bank, 

0800 66 33 66 =<! this 
www.oilbankline.org.uk number free. 



Jacking and vehicle support reres 
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. 

Front and rear jacking points (arrowed) 

Caution: After reconnecting the battery, 

the safety function of the electric windows 

will not be re-instated until the windows 

have been reprogrammed. This could 

potentially cause severe pinching injuries. 
Several of the systerns require battery power 

to be available at all times (permanent live). 

This is either to ensure their continued 

operation (such as the clock), or to maintain 

electronic memory settings which would 

otherwise be erased. Whenever the battery is 

to be disconnected, first note the following 

points, to ensure there are no unforeseen 

consequences: 

a) Firstly, on any vehicle with central door 

locking, it is a wise precaution to remove 

the key from the ignition, and to keep it 

with you. This avoids the possibility of the 

key being locked inside the car, should 

the central locking engage when the 

battery is reconnected. 

b) If a security-coded audio unit is fitted, and 

the unit and/or the battery is disconnected, 

the unit will not function until the correct 

secunty code has been entered. Therefore, 

if you do not know the correct security 

code for the radio/cassette unit, do not 

disconnect esther of the battery terminals, 

or remove the radio/cassette unit from the 

vehicle. The code appears on 2 code card 

proof of ownership, a VW dealer or in-car 

entertzinment specialist may be able to 

help. 

To raise the front and/or rear of the vehicle, 

use the jacking/support points at the front and 

rear ends of the door sills, 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 

so that the vehicle weight is spread evenly 

over the surface of the block. Supplement the 

jack with axle stands (also with slotted blocks 

EOD i HS 

The jacking points are indicated by an 

arrow on the sill 

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. 

Warning: Never work under, 

VAN around, or near a raised car, 

unless it is adequately supported 

in at least two places. 

Use an axle stand with a suitable block of 

wood 

Disconnecting the battery 
c) The engine management system ECU is 

of the ‘self-learning’ type, meaning that, 
as it operates, it adapts to changes in 

operating conditions, and stores the 

optimum settings found (this is especially 

true for idle speed settings). When the 

battery is disconnected, these ‘learned’ 

settings are lost, and the ECU reverts to 

the base factory settings. When the 

engine is restarted, it may idle and run 

roughly until the ECU has ‘relearned’ the 

best settings. To further this ‘learning’ 

process, take the car for a road test of at 

least 15 minutes’ duration, covering as 

many engine speeds and loads as 

possible, and concentrating on the 2000 to 

4000 rpm range. On completion, let the 

engine idle for at least 10 minutes, turning 

the steering wheel occasionally and 
switching on high-current-draw 

equipment such as the heater fan or 

heated rear window. If the engine does 

not regain its normal performance, have 
the system checked for faults by a VW 

dealer. 

d) On vehicles equipped with an original 

equipment anti-theft alarm system, before 
disconnecting the battery, de-activate the 

alarm system, otherwise the alarm will be 

triggered. 

e) After the battery has been reconnected, 

the electric window ‘closed’ positions 

must be reprogrammed as follows. With 

the windows and sunroof closed, close all 

the doors and lock the vehicle manually at 
the driver’s or passenger’s door. Unlock 

the vehicle, then lock it again while 

holding the key in the locked position for 

at least one second. The windows are 

now reprogrammed. Similarly, reprogram 

the electrically-adjustable driver’s seat as 

follows. Open the driver’s door and 

switch on the ignition, then move the seat 

cushion forwards and upwards onto the 

stop limit. Now move the seat backrest 

forwards onto its stop limit, and switch off 
the ignition. 

f) When starting a petrol engine for the first 

time after having disconnected the battery, 

turn on the ignition for 30 seconds, then 

switch off the ignition — the engine may 

now be started. 

Devices known as ‘memory-savers’ or 

‘code-savers’ can be used to avoid some of 
the above problems. Precise details of use 

vary according to the device used. Typically, 

it is plugged into the cigarette lighter socket, 

and is connected by its own wiring to a 

spare battery; the vehicle battery is then 

disconnected from the electrical system, 

leaving the memory-saver to pass sufficient 

current to maintain audio unit security 

codes, and other memory values, and also 

to run permanently-live circuits such as the 

clock. 

IN allow a considerable amount of 
currect to pass, which can mean 

that many of the vehicle’s systems are still 

operational when the main battery is 

disconnected. If a memory-saver is used, 

ensure that the circuit concerned is 

actually ‘dead’ before carrying out any 

work on it. 

Warning: Some of these devices 
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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 carry out the various tasks 

detailed in this manual, we have compiled 

three lists of tools under the following 
headings: Maintenance and minor repair, 

Repair and overhaul, and Special. Newcomers 

to practical mechanics should start off with 

the Maintenance and minor repair tool kit, and 

confine themselves to the simpler jobs around 
the vehicle. Then, as confidence and 

experience grow, more difficult tasks can be 

undertaken, with extra tools being purchased 

as, and when, they are needed. In this way, a 

Maintenance and minor repair tool kit can be 

built up into a Repair and overhaul tool kit over 

a considerable period of time, without any 

major cash outlays. The experienced do-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 

felt that the expense is justified by the amount 

of use to which these tools will be put. 

Torx key, socket and bit 

Maintenance and 
minor repair tool kit 

The tools given in this list should be 
considered as a minimum requirement if 

routine maintenance, servicing and minor 

repair operations are to be undertaken. We 

recommend the purchase of combination 

spanners (ring one end, open-ended the 

other); although more expensive than open- 
ended ones, they do give the advantages of 

both types of spanner. 

[] Combination spanners: 
Metric - 8 to 19 mm inclusive 

(| Adjustable spanner - 35 mm jaw (approx.) 
1 Spark plug spanner (with rubber insert) - 

petrol models 

[] Spark plug gap adjustment tool - 
petrol models 

[] Set of feeler gauges 
]_ Brake bleed nipple spanner 
[] Screwdrivers: 

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 filter removal tool 
Fine emery cloth 

Wire brush (small) 

Funnel (medium size) 
Sump drain plug key (not all vehicles) 
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Hose clamp 

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. 

The tools in this list will sometimes need to 

be supplemented by tools from the Special list: 

Sockets (or box spanners) to cover range 

in previous list (including Torx sockets) 

Reversible ratchet drive (for use with 

sockets) 

Extension piece, 250 mm (for use with 

sockets) 
Universal joint (for use with sockets) 

Flexible handle or sliding T “breaker bar” 
(for use with sockets) 
Torque wrench (for use with sockets) 

Self-locking grips 

Ball pein hammer 
Soft-faced mallet (plastic or rubber) 

Screwdrivers: 
Flat blade - long & sturdy, short (chubby), 
and narrow (electrician’s) types 
Cross blade - long & sturdy, and short 
(chubby) types 

Pliers: 

Long-nosed 

Side cutters (electrician’s) 
Circlip (internal and external) 

Cold chisel - 25 mm 
Scriber 

Scraper 

Centre-punch 

Pin punch 

Hacksaw 
Brake hose clamp 

Brake/clutch bleeding kit 
Selection of twist drills 

Stee! rule/straight-edge 

Allen keys (inc. splined/Torx type) 
Selection of files 

Wire brush 
Axle stands 

Jack (strong trolley or hydraulic type) 
Light with extension lead 

Universal electrical multi-meter 

DIGS iby ob ob - 
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Angular-tightening gauge 
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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. Generally, an alternative 
method of doing the job without the vehicle 

manufacturers’ special tool is given. However, 

sometimes there is no alternative to using 

them. Where this is the case and the relevant 

tool cannot be bought or borrowed, you will 

have to entrust the work to a dealer. 
Angular-tightening gauge 

Valve spring compressor 

Valve grinding tool 

Piston ring compressor 
Piston ring removal/installation tool 

Cylinder bore hone 

Balljoint separator 
Coil spring compressors (where applicable) 
Two/three-legged hub and bearing puller 

Impact screwdriver 
Micrometer and/or vernier calipers 

Dial gauge 
Stroboscopic timing light 

Dwell angle meter/tachometer 

Fault code reader 
Cylinder compression gauge 

Hand-operated vacuum pump and gauge 

Clutch plate alignment set 
Brake shoe steady spring cup removal too! 

Bush and bearing removal/installation set 

Stud extractors 
Tap and die set 

Lifting tackle 
Trolley jack ODoOoOoOoOoOoOoOoOoOoOoOoOoOoOoOoOoOoOoOoOoOoOo 

Strap wrench 

Buying tools 

Reputable motor accessory shops and 

superstores often offer excellent quality tools 

at discount prices, so it pays to shop around. 

Remember, you don’t have to buy the most 

expensive items on the shelf, but it is always 

advisable to steer clear of the very cheap 

tools. Beware of ‘bargains’ offered on 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 reasonable tool kit, it is 

necessary to keep the tools in a clean and 

serviceable condition. After use, always wipe 

off any dirt, grease and metal particles using a 

clean, dry cloth, before putting the tools away. 

Never leave them lying around after they have 

been used. A simple tool rack on the garage 

or workshop wall for items such as 

screwdrivers and pliers is a good idea. Store 
all normal spanners and sockets in a metal 

box. Any measuring instruments, gauges, 

meters, etc, must be carefully stored where 

they cannot be damaged or become rusty. 

Take a little care when tools are used. 

Hammer heads inevitably become marked, 

and screwdrivers lose the keen edge on their 

blades from time to time. A little timely 
attention with emery cloth or a file will soon 

restore items like this to a good finish. 

Micrometers 
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Compression tester 

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 

suitable working 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 dismantling 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 fluids, 

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. 

Dial test indicator (“dial gauge”) 

(FREFCR} 

Fault code reader 
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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. 

lt has only been possible to summarise the test requirements here, 

based on the regulations in force at the time of printing. Test 
standards are becoming increasingly stringent, although there are 
some exemptions for older vehicles. 

An assistant will be needed to help carry out some of these checks. 

The checks have been sub-divided into four categories, as follows: 

1 Checks carried out 

FROM THE DRIVER’S 
SEAT 

2 Checks carried out 

WITH THE VEHICLE 

ON THE GROUND 

TURN 

3 Checks carried out 
WITH THE VEHICLE 
RAISED AND THE 
WHEELS FREE TO 

4 Checks carried out on 

YOUR VEHICLE’S 
EXHAUST EMISSION 
SYSTEM 

1 Checks carried out 

FROM THE DRIVER’S SEAT 

Handbrake 

L] Test the operation of the handbrake. 

Excessive travel (too many clicks) indicates 

incorrect brake or cable adjustment. 

Check that the handbrake cannot be 

released by tapping the lever sideways. Check 
the security of the lever mountings. 

Footbrake 

L] 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. 

Check that the brake pedal is secure and in 

good condition. Check also for signs of fluid 

leaks on the pedal, floor or carpets, which 

would indicate failed seals in the brake master 
cylinder. 

Check the servo unit (when applicable) by 

operating the brake pedal several times, then 

keeping the pedal depressed and starting the 

engine. As the engine starts, the pedal will 

move down slightly. If not, the vacuum hose 

or the servo itself may be faulty. 

Steering wheel and column 

[_] Examine the steering wheel for fractures or 

ooseness 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 also turn it slightly from left to right. 

L] Check that the steering wheel is not loose 

on the column, and that there is no abnormal 

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. 

(} 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. 

1 Examine the webbing of all the belts 
(including rear belts if fitted) for cuts, serious 

fraying or deterioration. Fasten and unfasten 

each belt to check the buckles. If applicable, 

check the retracting mechanism. Check the 

security of all seat belt mountings accessible 

from inside the vehicle. 

(1) 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. 
[]The front seats themselves must be 
securely attached and the backrests must 

lock in the upright position. 

Doors 

LC] Both front doors must be able to be opened 

and closed from outside and inside, and must 

latch securely when closed. 

2 Checks carried out 
WITH THE VEHICLE ON THE 
GROUND 

Vehicle identification 

(1) Number plates must be in good condition, 
secure and legible, with letters and numbers 

correctly spaced — spacing at (A) should be at 

least twice that at (B). 

CJ The VIN plate and/or homologation plate 

must be legible. 

Electrical equipment 

Switch on the ignition and check the 

operation of the horn. 

[] Check the windscreen washers and wipers, 

examining the wiper blades; renew damaged 

or perished blades. Also check the operation 

of the stop-lights. 

a 

CJ Check the operation of the sidelights and 
number plate lights. The lenses and reflectors 

must be secure, clean and undamaged. 

1] Check the operation and alignment of the 
headlights. The headlight reflectors must not 

be tarnished and the lenses must be 

undamaged. 
1 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. 

1 The ABS warning light must illuminate in 
accordance with the manufacturers’ design. 

For most vehicles, the ABS warning light 
should illuminate when the ignition is switched 

on, and (if the system is operating properly) 

extinguish after a few seconds. Refer to the 

owner’s handbook. 

Footbrake 

] Examine the master cylinder, brake pipes 

and servo unit for leaks, loose mountings, 

corrosion or other damage. 

C] The fluid reservoir must be secure and the 

fluid level must be between the upper (A) and 

lower (B) markings. 

1 Inspect both front brake flexible hoses for 

cracks or deterioration of the rubber. Turn 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 

1 Have your assistant turn 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. 
_j 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, drivebelt and hoses. 

(1) Check that the vehicle is standing level, 

and at approximately the correct ride height. 

Shock absorbers 

_J Depress each corner of the vehicle in turn, 

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 fail. 
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Exhaust system 

LJ] Start the engine. With your assistant 

holding a rag over the tailpipe, check the 

entire system for leaks. Repair or renew 

leaking sections. 
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3 Checks carried out 

WITH THE VEHICLE RAISED 
AND THE WHEELS FREE TO 
TURN 

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 

L] 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 

stiffness or binding of the steering, a missing 

split pin or locking device, or severe corrosion 

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. 

L_] 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. 

If excess free play is suspected at a 

component pivot point, this can be confirmed 

by using a large screwdriver or similar tool 

and levering between the mounting and the 

component attachment. This will confirm 

whether the wear is in the pivot bush, its 

retaining bolt, or in the mounting itself (the 

bolt holes can often become elongated). 

L] Carry out all the above checks at the other 
front wheel, and then at both rear wheels. 

Springs and shock absorbers 

[] Examine the suspension struts (when 
applicable) for serious fluid leakage, corrosion, 

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 

pring is not corroded, cracked or broken. 

_| If leaf springs are fitted, check that all 
leaves are intact, that the axle is securely 

attached to each spring, and that there is no 

deterioration of the spring eye mountings, 

bushes, and shackles. 

on 

[_] The same general checks apply to vehicles 

fitted with other suspension types, such as 

torsion bars, hydraulic displacer units, etc. 

Ensure that all mountings and attachments are 

secure, that there are no signs of excessive 

wear, corrosion or damage, and (on hydraulic 

types) that there are no fluid leaks or damaged 
pipes. 

[ ] Inspect the shock absorbers for signs of 

serious fluid leakage. Check for wear of the 

mounting bushes or attachments, or damage 

to the body of the unit. 

Driveshafts 
(fwd vehicles only) 

] Rotate each front wheel in turn and inspect 

the constant velocity joint gaiters for splits or 

damage. Also check that each driveshaft is 

straight and undamaged. 

Braking system 

If possible without dismantling, check 

brake pad wear and disc condition. Ensure 

that the friction lining material has not worn 

excessively, (A) and that the discs are not 

fractured, pitted, scored or badly worn (B). 

Examine all the rigid brake pipes 

underneath the vehicle, and the flexible 

hose(s) at the rear. Look for corrosion, chafing 
or insecurity of the pipes, and for signs of 

bulging under pressure, chafing, splits or 

deterioration of the flexible hoses. 

(_] Look for signs of fluid leaks at the brake 
calipers or on the brake backplates. Repair or 

renew leaking components. 

[] Slowly spin each wheel, while your 
assistant depresses and releases. the 

footbrake. Ensure that each brake is operating 

and does not bind when the pedal is released. 
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[] Examine the handbrake mechanism, 
checking for frayed or broken cables, 

excessive corrosion, or wear or insecurity of 

the linkage. Check that the mechanism works 

on each relevant wheel, and releases fully, 

without binding. 
CJ 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 

C1 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 

C1] Examine the sidewalls and tread area of 

each tyre in turn. Check for cuts, tears, lumps, 

bulges, 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 valve is sound and 
properly seated, and that the wheel is not 

distorted or damaged. 
C] 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. 

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 belt mountings and anchorages.) Any 

corrosion which has seriously reduced the 

thickness of a load-bearing area is likely to 

cause the vehicle to fail. In this case 

professional repairs are likely to be needed. 

(J Damage or corrosion which causes sharp 

or otherwise dangerous edges to be exposed 

will also cause the vehicle to fail. 

4 Checks carried out on 
YOUR VEHICLE’S EXHAUST 
EMISSION SYSTEM 

Petrol models 

[1] The engine should be warmed up, and 
running well (ignition system in good order, air 

filter element clean, etc). 

C] Before testing, run the engine at around 

2500 rpm for 20 seconds. Let the engine drop 

to idle, and watch for smoke from the 

exhaust. If the idle speed is too high, or if 

dense blue or black smoke emerges for more 

than 5 seconds, the vehicle will fail. Typically, 

blue smoke signifies oil burning (engine wear); 

black smoke means unburnt fuel (dirty air 

cleaner element, or other fuel system fault). 

CJ An exhaust gas analyser for measuring 

carbon monoxide (CO) and hydrocarbons 

(HC) is now needed. If one cannot be hired or 

borrowed, have a local garage perform the 

check. 

CO emissions (mixture) 

[|] The MOT tester has access to the CO 

limits for all vehicles. The CO level is 

measured at idle speed, and at ‘fast idle’ 

(2500 to 3000 rpm). The following limits are 

given as a general guide: 

At idle speed — Less than 0.5% CO 

At ‘fast idle’ - Less than 0.3% CO 

Lambda reading — 0.97 to 1.03 
If the CO level is too high, this may point to 

poor maintenance, a fuel injection system 

problem, faulty lambda (oxygen) sensor or 

catalytic converter. Try an injector cleaning 

treatment, and check the vehicle’s ECU for 

fault codes. 

HC emissions 

[| The MOT tester has access to HC limits for 
all vehicles. The HC level is measured at ‘fast 

idle’ (2500 to 3000 rpm). The following limits 

are given as a general guide: 

At ‘fast idle’ - Less then 200 ppm 
Excessive HC emissions are typically 

caused by oil being burnt (worn engine), or by 

a blocked crankcase ventilation system 

(‘breather’). If the engine oil is old and thin, an 

oil change may help. If the engine is running 

badly, check the vehicle’s ECU for fault 

codes. 

Diesel models 

C] The only emission test for diesel engines is 

measuring exhaust smoke density, using a 

calibrated smoke meter. The test involves 

accelerating the engine at least 3 times to its 

maximum unloaded speed. 

Note: On engines with a timing belt, it is 

VITAL that the belt is in good condition before 

the test is carried out. 

With the engine warmed up, it is first 

purged by running at around 2500 rpm for 

20 seconds. A governor check is then 
carried out, by slowly accelerating the 

engine to its maximum speed. After this, the 

smoke meter is connected, and the engine is 

accelerated quickly to maximum speed three 

times. If the smoke density is less than the 

limits given below, the vehicle will pass: 

Non-turbo vehicles: 2.5m-1 
Turbocharged vehicles: 3.0m-1 

If excess smoke is produced, try fitting a 

new air cleaner element, or using an injector 

cleaning treatment. If the engine is running 

badly, where applicable, check the vehicle’s 

ECU for fault codes. Also check the vehicle's 

EGR system, where applicable. At high 

mileages, the injectors may require 

professional attention. 
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Engine 

f 

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 
Engine idles erratically 

Engine misfires at idle speed 

_| Engine misfires throughout the driving speed range 
|_| Engine hesitates on acceleration 

|] Engine stalls 
[|] Engine lacks power 
|_| Engine backfires 
|] Oil pressure warning light illuminated with engine running 
|] Engine runs-on after switching off 
[_] Engine noises 
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Cooling system 

Overheating 

Overcooling 

External coolant leakage 

Internal coolant leakage 
Corrosion 

Fuel and exhaust systems 

Excessive fuel consumption 

Fuel leakage and/or fuel odour 

Clutch 

Pedal travels to floor — no pressure or very little resistance 
Clutch fails to disengage (unable to select gears). 

Clutch slips (engine speed increases, with no increase in vehicle 
speed). 

Judder as clutch is engaged 

Noise when depressing or releasing clutch pedal 

Manual transmission 

Noisy in neutral with engine running 

Noisy in one particular gear 

Difficulty engaging gears 
Vibration 

Jumps out of gear 

Lubricant leaks 

Introduction 

Automatic transmission 

Fluid leakage 

General gear selection problems 

|_|] Transmission fluid brown, or has burned smell 

Transmission will not downshift (kickdown) with accelerator fully 
depressed 

|] Engine will not start in any gear, or starts in gears other than Park 
or Neutral 

Transmission slips, shifts roughly, is noisy, or has no drive in 
forward or reverse gears 

Braking system 

|] Vehicle pulls to one side under braking 

Noise (grinding or high-pitched squeal) when brakes applied 
Brakes binding 

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 
Rear wheels locking under normal braking 

Driveshafts 

|] Clicking or knocking noise on turns (at slow speed on full-lock) 

Suspension and steering 

Vehicle pulls to one side 
Excessive pitching and/or rolling around corners, or during 
braking 

Lack of power assistance 

Wandering or general instability 

Excessively-stiff steering 
Excessive play in steering 

Wheel wobble and vibration 
Tyre wear excessive 
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Electrical system 

Battery will not hold a charge for more than a few days 
Ignition/no-charge warning light remains illuminated with engine 
running 

Ignition/no-charge warning light fails to come on 
Lights inoperative 

Instrument readings inaccurate or erratic 

Horn inoperative, or unsatisfactory in operation 
Windscreen wipers inoperative, or unsatisfactory in operation 
Windscreen washers inoperative, or unsatisfactory in operation 
Electric windows inoperative, 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 

maintenance according to the recommended 

service schedules should not have to use this 

section of the manual very often. Modern 

component reliability is such that, provided 

those items subject to wear or deterioration 

are inspected or renewed at the specified 

intervals, sudden failure is comparatively rare. 

Faults do not usually just happen as 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 that do 

occasionally fail without warning are often 

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 component 

renewals may be successful in curing a fault 

(or its symptoms). However, 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 into account any warning 

Signs or abnormalities that may have been 

noticed in the period preceding the fault — 

power loss, high or low gauge readings, 

unusual smells, etc — and remember that 

failure of components such as fuses or spark 

plugs may only be pointers to some 
underlying fault. 

The pages which follow provide an easy- 

reference guide to the more common problems 

which may occur during the operation of the 

vehicle. These problems and their possible 

Causes are grouped under headings denoting 

various Components or systems, such as 
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Engine, Cooling system, etc. The genera! 

Chapter which deals with the problem is also 

shown in brackets; refer to the relevant part of 

that Chapter for system-specific information. 
Whatever the fault, certain basic principles 

apply. These are as follows: 
Verify the fault. This is simply a matter of 

being sure that you know what the symptoms 

are before starting work. This is particularly 

important if you are investigating a fault for 

someone else, who may not have described it 

very accurately. 
Do not overlook the obvious. For example, if 

the vehicle will not start, is there petrol in the 

tank? (Do not take anyone else’s word on this 

particular point, and do not trust the fuel 

gauge either!) 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 oil-fouled spark plugs for a new set 

will get you moving again, but remember that 

the reason for the fouling (if it was not simply 

an incorrect grade of plug) will have to be 

established and corrected. 

Do not take anything for granted. 

Particularly, do not forget that a new 

component may itself be defective (especially 

if it's been rattling around in the boot for 

months). Also do not 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 will 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 (Weekly checks). 

Battery discharged or faulty (Chapter 5A). 
Broken, loose or disconnected wiring in the starting circuit 

(Chapter 5A). 
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). 
[1] Engine earth strap broken or disconnected (Chapter 5A). 

Engine rotates, but will not start 

Fuel tank empty. 
Battery discharged (engine rotates slowly) (Chapter 5A). 

(] Battery terminal connections loose or corroded (Weekly checks). 

_] Ignition components damp or damaged — petrol models 

(Chapters 1A and 5B). 
.) Broken, loose or disconnected wiring in the ignition circuit — petrol 

models (Chapters 1A and 5B). 

Worn, faulty or incorrectly gapped spark plugs — petrol models 

(Chapter 1A). 
(1 Fuel injection system fault (Chapter 4A and 4B). 

_] Stop solenoid faulty —- diesel models (Chapter 4B). 

_] Air in fuel system — diesel models (Chapter 4B). 
Major mechanical failure (eg, timing belt) (Chapter 2A, 2B or 2C). 
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Engine difficult to start when cold 

() Battery discharged (Chapter 5A). 
|] Battery terminal connections loose or corroded (Weekly checks). 

(|) Worn, faulty or incorrectly gapped spark plugs — petrol models 

(Chapter 1A). 
(] Fuel injection system fault (Chapter 4A and 4B). 
[] Other ignition system fault - petrol models (Chapters 1A and 5B). 

_] Preheating system fault — diesel models (Chapter 5C). 

Low cylinder compressions (Chapter 2A, 2B or 2C). 

Engine difficult to start when hot 

(] Air filter element dirty or clogged (Chapter 1A or 1B). 

C] Fuel injection system fault (Chapter 4A and 4B). 

[) Low cylinder compressions (Chapter 2A, 2B or 2C). 

Starter motor noisy or excessively rough in 
engagement 

[] Starter pinion or flywheel ring gear teeth loose or broken 

(Chapters 2A, 2B, 2C and 5A). 

(] Starter motor mounting bolts loose or missing (Chapter 5A). 

[] Starter motor internal components worn or damaged (Chapter 5A). 

Engine starts, but stops immediately 

Loose or faulty electrical connections in the ignition circuit — petrol 

models (Chapters 1A and 5B). 

Vacuum leak at the throttle body or inlet manifold — petrol models 

(Chapter 4A). 
_] Blocked injector/fuel injection system fault (Chapter 4A or 4B). 

Faulty injector(s) — diesel models (Chapter 48). 

Air in fuel system — diesel models (Chapter 4B). 

Engine idles erratically 

_) Air filter element clogged (Chapter 1A or 1B). 
[] Vacuum leak at the throttle body, inlét manifold or associated 

hoses — petrol models (Chapter 4A). 
Worn, faulty or incorrectly gapped spark plugs — petrol models 

(Chapter 1A). 
Uneven or low cylinder compressions (Chapter 2A, 2B or 2C). 

Camshaft lobes worn (Chapter 2A, 2B or 2C). 

Timing belt incorrectly tensioned (Chapter 2A, 2B or 2C). 

Blocked injector/fuel injection system fault (Chapter 4A or 4B). 

Faulty injector(s) — diesel models (Chapter 48). 

Engine misfires at idle speed 

Worn, faulty or incorrectly gapped spark plugs — petrol models 

(Chapter 1A). 
_] Faulty spark plug HT leads — petrol models (Chapter 5B). 

(1 Vacuum leak at the throttle body, inlet manifold or associated 

hoses (Chapter 4A or 4B). 
Blocked injector/fuel injection system fault (Chapter 4A and 4B). 

Faulty injector(s) — diesel models (Chapter 4B). 

Uneven or low cylinder compressions (Chapter 2A, 2B or 2C). 

Disconnected, leaking, or perished crankcase ventilation hoses 

(Chapter 4C and 4D). 

Engine misfires throughout the driving speed 
range 

Fuel filter choked (Chapter 1A or 1B). 
Fuel pump faulty, or delivery pressure low (Chapter 4A or 4B). 

Fuel tank vent blocked, or fuel pipes restricted (Chapter 4A or 4B). 

Vacuum leak at the throttle body, inlet manifold or associated 

hoses — petrol models (Chapter 4A). 
Worn, faulty or incorrectly gapped spark plugs — petrol models 

(Chapter 1A). 

Faulty spark plug HT leads (Chapter 5B). 

Faulty injector(s) — diesel models (Chapter 4B). 

Faulty ignition coil — petrol models (Chapter 5B). 
Uneven or low cylinder compressions (Chapter 2A, 2B or 2C). 

Blocked injector/fuel injection system fault (Chapter 4A or 4B). 

So) ee 
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Engine (continued) 
Engine hesitates on acceleration 

Worn, faulty or incorrectly gapped spark plugs — petrol models 
(Chapter 1A). 

Vacuum leak at the throttle body, inlet manifold or associated 

hoses — petrol models (Chapter 4A). 

Blocked injector/fuel injection system fault (Chapter 4A or 4B), 

Faulty injector(s) — diesel models (Chapter 4B), 

Incorrect injection pump timing — diesel models (Chapter 4B). 
{ 

Engine stalls 

Vacuum leak at the throttle body, inlet manifold or associated 

hoses — petrol models (Chapter 4A). 

Fuel filter choked (Chapter 1A or 1B). 

Fuel pump faulty, or delivery pressure low — petrol models 

(Chapter 4A). 

Fuel tank vent blocked, or fuel pipes restricted (Chapter 4A or 4B). 

Blocked injector/fuel injection system fault (Chapter 4A or 4B). 
Faulty injector(s) —- diesel models (Chapter 4B). 

Air in fuel system — diesel models (Chapter 4B). 

Engine lacks power 

Timing belt incorrectly fitted or tensioned (Chapter 2A, 2B or 2C). 
Fuel filter choked (Chapter 1A or 1B). 

Fuel pump faulty, or delivery pressure low — petrol models 
(Chapter 4A). 

Uneven or low cylinder compressions (Chapter 2A, 2B or 2C), 

Worn, faulty or incorrectly gapped spark plugs — petrol models 
(Chapter 1A). 

Vacuum leak at the throttle body, inlet manifold or associated 

hoses — petrol models (Chapter 4A). 

|} Blocked injector/fuel injection system fault (Chapter 4A or 4B), 

Injection pump timing incorrect — diesel models (Chapter 4B). 

| Brakes binding (Chapters 1A or 1B and 9). 
Clutch slipping (Chapter 6). 

Engine backfires 

Timing belt incorrectly fitted or tensioned (Chapter 2A, 2B or 2C). 

Vacuum leak at the throttle body, inlet manifold or associated 
hoses — petrol models (Chapter 4A). 

|_| Blocked injector/fuel injection system fault (Chapter 4A or 4B). 

Oil pressure warning light illuminated with engine 
running 

_} Low oil level, or incorrect oil grade (Weekly checks). 
(_) Faulty oil pressure warning light switch (Chapter 2A, 2B or 2C). 

| 

Cooling system 

Worn engine bearings and/or oil pump (Chapter 2A, 2B or 2C). 

High engine operating temperature (Chapter 3). 

Oil pressure relief valve defective (Chapter 2A, 2B or 2C). 
Oil pick-up strainer clogged (Chapter 2A, 2B or 2C). 

Engine runs-on after switching off 

Excessive carbon build-up in engine (Chapter 2A, 2B or 2C). 
High engine operating temperature (Chapter 3). 

Fuel injection system fault — petrol models (Chapter 4A). 

Faulty stop solenoid — diesel models (Chapter 4B). 

Engine noises 

Pre-ignition (pinking) or knocking during acceleration or 
under load 

Ignition timing incorrect/ignition system fault — petrol models 
(Chapters 1A and 5B). 

Incorrect grade of spark plug — petrol models (Chapter 1A). 
Incorrect grade of fuel (Chapter 4A). 

Vacuum leak at the throttle body, inlet manifold or associated 

hoses — petrol models (Chapter 4A). 

Excessive carbon build-up in engine (Chapter 2A, 2B or 2C). 

Blocked injector/fuel injection system fault — petrol models 
(Chapter 4A). 

Whistling or wheezing noises 

Leaking inlet manifold or throttle body gasket — petro! models 
(Chapter 4A). 

Leaking exhaust manifold gasket or pipe-to-manifold joint 
(Chapter 4C or 4D). 

Leaking vacuum hose (Chapters 4A, 4B, 4C, 4D and 9). 

Blowing cylinder head gasket (Chapter 2A, 2B or 2C). 

Tapping or rattling noises 

Worn valve gear or camshaft (Chapter 2A, 2B or 2C). 

Ancillary component fault (coolant pump, alternator, etc) 
(Chapters 3, 5A, etc). 

Knocking or thumping noises 

|_| Worn big-end bearings (regular heavy knocking, perhaps 
worsening under load) (Chapter 2D), 

{_| Worn main bearings (rumbling and knocking, perhaps less under 
load) (Chapter 2D). 

Piston slap (most noticeable when cold) (Chapter 2D). 

Ancillary component fault (coolant pump, alternator, etc) 
(Chapters 3, 5A, etc). 

Overheating 

Insufficient coolant in system (Weekly checks), 

Thermostat faulty (Chapter 3). 

Radiator core blocked, or grille restricted (Chapter 3). 

Electric cooling fan or thermoswitch faulty (Chapter 3). 
Pressure cap faulty (Chapter 3). 

Ignition timing incorrect/ignition system fault — petrol engines 
(Chapters 1A and 5B). 

Inaccurate temperature gauge sender unit (Chapter 3), 

Airlock in cooling system. 

Overcooling 

|.) Thermostat faulty (Chapter 3). 

(|_| Inaccurate temperature gauge sender unit (Chapter 3). 

External coolant leakage 

Deteriorated or damaged hoses or hose clips (Chapter 1A or 1B), 

Radiator core or heater matrix leaking (Chapter 3). 
Pressure cap faulty (Chapter 3). 

Water pump seal leaking (Chapter 3). 

Boiling due to overheating (Chapter 3). 
Core plug leaking (Chapter 2D), 

Internal coolant leakage 

Leaking cylinder head gasket (Chapter 2A, 2B or 2C), 
Cracked cylinder head or cylinder bore (Chapter 2D). 

Corrosion 

Infrequent draining and flushing (Chapter 1A or 1B). 

Incorrect coolant mixture or inappropriate coolant type 
(Chapter 1A or 1B). 
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Fuel and exhaust systems 
Excessive fuel consumption 

Air filter element dirty or clogged (Chapter 1A or 1B). 

Fuel injection system fault (Chapter 4A or 4B). 

Ignition timing incorrect/ignition system fault — petrol models 

(Chapters 1A and 5B). 

Faulty injector(s) — diesel models (Chapter 48). 

Tyres under-inflated (Weekly checks). 
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Clutch 

Fuel leakage and/or fuel odour 

Damaged or corroded fuel tank, pipes or connections (Chapter 4A 

or 4B). 

_} Excessive noise or fumes from exhaust system 
Leaking exhaust system or manifold joints (Chapters 1A, 1B, 4C 

or 4D). 
Leaking, corroded or damaged silencers or pipe (Chapters 1A, 1B, 

4C or 4D). 
Broken mountings causing body or suspension contact 

(Chapter 1A or 1B). 

Pedal travels to floor - no pressure or very little 
resistance 

[] Hydraulic fluid level low/air in hydraulic system (Chapter 6). 
[] Broken clutch release bearing or fork (Chapter 6). 

[|] Broken diaphragm spring in clutch pressure plate (Chapter 6). 

Clutch fails to disengage (unable to select gears) 

Clutch disc sticking on transmission 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). 

Clutch slips (engine speed increases, with no 
increase in vehicle speed) 

Clutch disc linings excessively worn (Chapter 6). 

I 

Manual transmission 
Noisy in neutral with engine running 

[] Input shaft bearings worn (noise apparent with clutch pedal 

released, but not when depressed) (Chapter 7A).* 

[] Clutch release bearing worn (noise apparent with clutch pedal 

depressed, possibly less when released) (Chapter 6). 

Noisy in one particular gear 

[] Worn, damaged or chipped gear teeth (Chapter 7A).” 

Difficulty engaging gears 

(] Clutch fault (Chapter 6). 
(] Worn or damaged gear linkage (Chapter 7A). 

[| Incorrectly adjusted gear linkage (Chapter 7A). 

[] Worn synchroniser units (Chapter 7A).* 

Vibration 

(] Lack of oil (Chapter 1A or 1B). 
() Worn bearings (Chapter 7A). 

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). 

Clutch disc linings excessively worn (Chapter 6). 
Faulty or distorted pressure plate or diaphragm spring (Chapter 6). 

Worn or loose engine or transmission mountings (Chapter 2A, 2B 

or 2C). 
Clutch disc hub or transmission input shaft splines worn 

(Chapter 6). 

Noise when depressing or releasing clutch pedal 

|} Worn clutch release bearing (Chapter 6). 

(_] Worn or dry clutch pedal bushes (Chapter 6). 

] Faulty pressure plate assembly (Chapter 6). 

(_] Pressure plate diaphragm spring broken (Chapter 6). 
(} Broken clutch disc cushioning springs (Chapter 6). 

Jumps out of gear 

{-} Worn or damaged gear linkage (Chapter 7A). 
(| Incorrectly adjusted gear linkage (Chapter 7A). 

[] Worn synchroniser units (Chapter 7A).* 
(| Worn selector forks (Chapter 7A).* 

Lubricant leaks 

(_] Leaking differential output oil 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. 

This should enable the owner can communicate clearly with a 

professional mechanic. 
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Automatic transmission 
Note: Due to the complexity of the automatic transmission, it is difficult 

for the home mechanic to properly diagnose and service this unit. For 

problems other than the following, the vehicle should be taken to 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 airflow. 

To determine the source of a leak, first remove all built-up dirt and 

grime from the transmission housing and surrounding areas using 

a degreasing agent, or by steam-cleaning. Drive the vehicle at low 

speed, so airflow will not blow the leak far from its source. Raise 

and support the vehicle, 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. 

Braking system 

c) Vehicle moves when in Park or Neutral. 

d) Poor gear shift quality or erratic gearchanges. 

Transmission fluid brown, or has burned smell 

|_|] Transmission fluid level low (Chapter 1A or 1B). If the fluid appears 

to have deteriorated badly it is recommended that it is renewed. 

Transmission will not downshift (kickdown) with 
accelerator pedal fully depressed 

(_] Low transmission fluid level (Chapter 1A or 1B). 
{] Incorrect selector cable adjustment (Chapter 7B). 

Engine will not start in any gear, or starts in gears 
other than Park or Neutral 

|} Incorrect selector cable adjustment (Chapter 7B). 

Transmission slips, shifts roughly, 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 franchise dealer for the fault to be diagnosed. 

The transmission control unit incorporates a self-diagnosis facility, 

and any fault codes can quickly be read and interpreted by a 

dealer with the proper diagnostic equipment. 

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, 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-lock 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 on one 
side (Chapters 1A or 1B and 9). 

|| Seized or partially seized brake caliper piston (Chapters 1A or 1B 
and 9). 

|| A mixture of brake pad lining materials fitted between sides 
(Chapters 1A or 1B and 9). 

|| Brake caliper mounting bolts loose (Chapter 9). 
|_| Worn or damaged steering or suspension components 

(Chapters 1A or 1B and 10). 

Noise (grinding or high-pitched squeal) when 
brakes applied) 

__| Brake pad friction lining material worn down to metal backing 
(Chapters 1A or 1B and 9). 

|_| Excessive corrosion of brake disc. This may be apparent after the 

vehicle has been standing for some time (Chapters 1A or 1B 
and 9). 

Foreign object (stone chipping, etc.) trapped between brake disc 
and shield (Chapters 1A or 1B and 9). 

Brakes binding 

|_| Seized brake caliper piston(s) (Chapter 9). 
_] Incorrectly adjusted handbrake mechanism (Chapter 9). 
|_| Faulty master cylinder (Chapter 9). 
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Excessive brake pedal travel 

|_| Faulty master cylinder (Chapter 9). 

(| Air in hydraulic system (Chapters 1A or 1B and 9). 

Faulty vacuum servo unit (Chapter 9). 

rake pedal feels spongy when depressed 

Air in hydraulic system (Chapters 1A or 1B and 9). 

Deteriorated flexible rubber brake hoses (Chapters 1A or 1B and 9). 

Master cylinder mounting nuts loose (Chapter 9). 

Faulty master cylinder (Chapter 9). 
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Excessive brake pedal effort required to stop 
vehicle 

[|] Faulty vacuum servo unit (Chapter 9). 

Faulty brake vacuum pump — diesel models (Chapter 9). 

Disconnected, damaged or insecure brake servo vacuum hose 

(Chapter 9). 

Primary or secondary hydraulic circuit failure (Chapter 9). 

Seized brake caliper piston(s) (Chapter 9). 

Brake pads incorrectly fitted (Chapters 1A or 1B and 9). 

Incorrect grade of brake pads fitted (Chapters 1A or 1B and 9). 

Brake pads contaminated (Chapters 1A or 1B and 9). 

Judder felt through brake pedal or steering wheel 
when braking 

Note: Judder felt through the brake pedal is a normal feature of models 
fitted with ABS. 

|_| Excessive run-out or distortion of discs (Chapters 1A or 1B and 9). 

|] Brake pad worn (Chapters 1A or 1B and 9). 
(| Brake caliper mounting bolts loose (Chapter 9). 

|] Wear in suspension or steering components or mountings 

(Chapters 1A or 1B and 10). 

Rear wheels locking under normal braking 

(| Rear brake pads contaminated (Chapters 1A or 1B and 9). 

| ABS system fault (Chapter 9). 
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Driveshafts 
Clicking or knocking noise on turns (at slow speed 
on full-lock) 

[] Lack of constant velocity joint lubricant, possibly due to damaged 

gaiter (Chapter 8). 

Suspension and steering 
Note: Before diagnosing suspension or steering faults, be sure that the 

trouble is not due to incorrect tyre pressures, mixtures of tyre types, or 

binding brakes. 

Vehicle pulls to one side 

Defective tyre (Weekly checks). 

Excessive wear in suspension or steering components (Chapters 

1A or 1B and 10). 

Incorrect front wheel alignment (Chapter 10). 

Accident damage to steering or suspension components (Chapter 

1A or 1B and 10). 

Excessive pitching and/or rolling around corners, 
or during braking 

Defective shock absorbers (Chapters 1A or 1B and 10). 

Broken or weak spring and/or suspension component (Chapters 

1A or 1B and 10). 

Worn or damaged anti-roll bar or mountings — where applicable 

(Chapter 10). 

— of power assistance 

Broken or incorrectly adjusted auxiliary drivebelt (Chapter 1A or 1B). 

Incorrect power steering fluid level (Weekly checks). 

Restriction in power steering fluid hoses (Chapter 1A or 1B). 

Faulty power steering pump (Chapter 10). 

Faulty rack-and-pinion steering gear (Chapter 10). 
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Wandering or general instability 

Incorrect front wheel alignment (Chapter 10). 

Worn steering or suspension joints, bushes or components 

(Chapters 1A or 1B and 10). 

—] Roadwheels out of balance (Chapters 1A or 1B and 10). 

[] Faulty or damaged tyre (Weekly checks). 

—] Wheel bolts loose (refer to Chapters 1A or 1B and 10 for correct 

torque). 

[] Defective shock absorbers (Chapters 1A or 1B and 10). 

Excessively stiff steering 
Lack of steering gear lubricant (Chapter 10). 

Seized track rod end balljoint or suspension balljoint Chapters 1A 

or 1B and 10). 

[] Broken or incorrectly adjusted auxiliary drivebelt - power steering 

(Chapter 1A or 1B). 
Incorrect front wheel alignment (Chapter 10). 

Steering rack or column bent or damaged (Chapter 10). 
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Worn outer constant velocity joint (Chapter 8). 

Vibration when accelerating or decelerating 

Worn inner constant velocity joint (Chapter 8). 

Bent or distorted driveshaft (Chapter 8). ee ee 

Excessive play in steering 

Worn steering column intermediate shaft universal joint (Chapter 

10). 
(] Worn steering track rod end balljoints (Chapters 1A or 1B and 10). 

(] Worn rack-and-pinion steering gear (Chapter 10). 

(_} Worn steering or suspension joints, bushes or components 

(Chapters 1A or 1B and 10). 

Wheel wobble and vibration 

Front roadwheels out of balance (vibration felt mainly through the 

steering wheel) (Chapters 1A or 1B and 10). 

Rear roadwheels out of balance (vibration felt throughout the 

vehicle) (Chapters 1A or 1B and 10). 
Roadwheels damaged or distorted (Chapters 1A or 1B and 10). 

Faulty or damaged tyre (Weekly checks). 

Worn steering or suspension joints, bushes or components 

(Chapters 1A or 1B and 10). 

Wheel bolts loose (Chapter 10). 
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Tyre wear excessive 

Tyres worn on inside or outside edges 

[] Tyres under-inflated (wear on both edges) (Weekly checks). 

(] Incorrect camber or castor angles (wear on one edge only) 

(Chapter 10). 
Worn steering or suspension joints, bushes or components 

(Chapters 1A or 1B and 10). 

Excessively hard cornering. 

Accident damage. 

Tyre treads exhibit feathered edges 

(_} Incorrect toe setting (Chapter 10). 

Tyres worn in centre of tread 

[| Tyres over-inflated (Weekly checks). 

Tyres worn on inside and outside edges 

(_] Tyres under-inflated (Weekly checks). 

Tyres worn unevenly 

Tyres/wheels out of balance (Chapter 1A, 1B or 10). 

Excessive wheel or tyre run-out (Chapter 1A, 1B or 10). 
Worn shock absorbers (Chapters 1A or 1B and 10). 

Faulty tyre (Weekly checks). OOOO 
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Electrical system 
Note: For problems associated with the starting system, refer to the 

faults listed under ‘Engine’ earlier in this Section. 

Battery will not hold a charge for more than a few 
days 

|] Battery defective internally (Chapter 5A). 
|_| Battery terminal connections loose or corroded (Weekly checks). 

| Auxiliary drivebelt worn or incorrectly adjusted (Chapter 1A or 1B). 

(| Alternator not charging at correct output (Chapter 5A). 
|_| Alternator or voltage regulator faulty (Chapter 5A). 

|] Short-circuit causing continual battery drain (Chapters 5A and 12). 

Ignition/no-charge warning light remains 
iluminated with engine running 

|] Auxiliary drivebelt broken, worn, or incorrectly adjusted (Chapter 1A 
or 1B). 

Alternator brushes worn, sticking, or dirty (Chapter 5A). 

Alternator brush springs weak or broken (Chapter 5A). 

L] Internal fault in alternator or voltage regulator (Chapter 5A). 

Broken, disconnected, or loose wiring in charging circuit (Chapter 5A). 

Ignition/no-charge warning light fails to come on 

Warning light LED defective (Chapter 12). 

Broken, disconnected, or loose wiring in warning light circuit 
(Chapter 12). 

Alternator faulty (Chapter 5A). 

Lights inoperative 

Bulb blown (Chapter 12). 

Corrosion of bulb or bulbholder contacts (Chapter 12). 
Blown fuse (Chapter 12). 

Faulty relay (Chapter 12). 

Broken, loose, or disconnected wiring (Chapter 12). 
Faulty switch (Chapter 12). 

Instrument readings inaccurate or erratic 

Fuel or temperature gauges give no reading 

Faulty gauge sender unit (Chapters 3, 4A or 4B). 
Wiring open-circuit (Chapter 12). 

Faulty gauge (Chapter 12). 

Fuel or temperature gauges give continuous maximum reading 

Faulty gauge sender unit (Chapters 3, 4A or 4B). 
Wiring short-circuit (Chapter 12). 
Faulty gauge (Chapter 12). 

Horn inoperative, or unsatisfactory in operation 

Horn operates all the time 

|} Horn push either earthed or stuck down (Chapter 12). 
[| Horn cable-to-horn push earthed (Chapter 12). 

orn fails to operate 

Blown fuse (Chapter 12). 

Cable or cable connections loose, broken or disconnected (Chapter 12). 
Faulty horn (Chapter 12). 

orn emits intermittent or unsatisfactory sound 

Cable connections loose (Chapter 12). 

Horn mountings loose (Chapter 12). 
Faulty horn (Chapter 12). 
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Windscreen/tailgate wipers inoperative, or 
unsatisfactory in operation 

Wipers fail to operate, or operate very slowly 

|.) Wiper blades stuck to screen, or linkage seized or binding (Weekly 

checks and Chapter 12). 

(_] Blown fuse (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 
— 

Wiper arms incorrectly positioned on spindles (Chapter 12). 

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 worn or perished (Weekly checks). 

Wiper arm tension springs broken, or arm pivots seized (Chapter 12). 

Insufficient windscreen washer additive to adequately remove 
road film (Weekly checks). 

Windscreen/tailgate washers inoperative, or 
unsatisfactory in operation 

One or more washer jets inoperative 

Blocked washer jet (Chapter 1A or 1B). 

Disconnected, kinked or restricted fluid hose (Chapter 12). 

Insufficient fluid in washer reservoir (Chapter 1A or 1B). 

Washer pump fails to operate 

Broken or disconnected wiring or connections (Chapter 12). 
Blown fuse (Chapter 12). 

(| Faulty washer switch (Chapter 12). 
["] Faulty washer pump (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 

Regulator seized or damaged, or in need of lubrication (Chapter 11). 

Door internal components or trim fouling regulator (Chapter 11). 
Faulty motor (Chapter 11). 

Window glass fails to move 

Blown fuse (Chapter 12). 

Faulty relay (Chapter 12). 

Broken or disconnected wiring or connections (Chapter 12). 
Faulty motor (Chapter 11). 

Central locking system inoperative, or 
unsatisfactory in operation 

Complete system failure 

Blown fuse (Chapter 12). 

Faulty relay (Chapter 12). 

Broken or disconnected wiring or connections (Chapter 12). 
Faulty control module (Chapter 11). 

atch locks but will not unlock, or unlocks but will not lock 

Faulty master switch (Chapter 11). 

Broken or disconnected latch operating rods or levers (Chapter 11). 
Faulty relay (Chapter 12). 

(_] Faulty control module (Chapter 11). 

One actuator fails to operate 

|] Broken or disconnected wiring or connections (Chapter 12). 

Faulty actuator (Chapter 11). 

Broken, binding or disconnected latch operating rods or levers 
(Chapter 11). 

| Fault in door lock (Chapter 11). 

|: te 
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A 
ABS (Anti-lock brake system) A system, 

usually electronically controlled, that senses 

incipient wheel lockup during braking and 

relieves hydraulic pressure at wheels that are 

about to skid. 
Air bag An inflatable bag hidden in the 

steering wheel (driver’s side) or the dash or 

glovebox (passenger side). In a head-on 

collision, the bags inflate, preventing the driver 

and front passenger from being thrown 

forward into the steering wheel or windscreen. 

Air cleaner A metal or plastic housing, 

containing a filter element, which removes 

dust and dirt from the air being drawn into the 

engine. 
Air filter element The actual filter in an air 

cleaner system, usually manufactured from 

pleated paper and requiring renewal at regular 

intervals. 

Air filter 

Allen key A hexagonal wrench which fits into 

a recessed hexagonal hole. 

Alligator clip A long-nosed spring-loaded 

metal clip with meshing teeth. Used to make 

temporary electrical connections. 

Alternator A component in the electrical 

system which converts mechanical energy 

from a drivebelt into electrical energy to 

charge the battery and to operate the starting 

system, ignition system and _ electrical 

accessories. 

Alternator (exploded view) 

Ampere (amp) A unit of measurement for the 

flow of electric current. One amp is the 

amount of current produced by one volt 

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 

passages and reduce cooling efficiency. 

Anti-seize compound’ A coating that 

reduces the risk of seizing on fasteners that 

are subjected to high temperatures, such as 

exhaust manifold bolts and nuts. 

Anti-seize compound 

Asbestos A natural fibrous mineral with great 

heat resistance, commonly used in the 

composition of brake friction materials. 

Asbestos is a health hazard and the dust 

created by brake systems should never be 

inhaled or ingested. 
Axle A shaft on which a wheel revolves, or 

which revolves with a wheel. Also, a solid 

beam that connects the two wheels at one 

end of the vehicle. An axle which also 

transmits power to the wheels is Known as a 

live axle. 

Axle assembly 

Axleshaft A single rotating shaft, on either 

side of the differential, which delivers power 

from the final drive assembly to the drive 

wheels. Also called a driveshaft or a halfshaft. 

Ball bearing An_ anti-friction bearing 

consisting of a hardened inner and outer race 

with hardened steel balls between two races. 

Bearing 

Bearing The curved surface on a shaft or ina 

bore, or the part assembled into either, that 

permits relative motion between them with 

minimum wear and friction. 

Big-end bearing The bearing in the end of 

the connecting rod that’s attached to the 

crankshaft. 

Bleed nipple A valve on a brake wheel 

cylinder, caliper or other hydraulic component 

that is opened to purge the hydraulic system 

of air. Also called a bleed screw. 

Brake bleeding 

Brake bleeding Procedure for removing air 
from lines of a hydraulic brake system. 

Brake disc The component of a disc brake 

that rotates with the wheels. 
Brake drum The component of a drum brake 

that rotates with the wheels. 

Brake linings The friction material which 

contacts the brake disc or drum to retard the 

vehicle’s speed. The linings are bonded or 

riveted to the brake pads or shoes. 

Brake pads The replaceable friction pads 

that pinch the brake disc when the brakes are 

applied. Brake pads consist of a friction 

material bonded or riveted to a rigid backing 

plate. 

Brake shoe The crescent-shaped carrier to 

which the brake linings are mounted and 

which forces the lining against the rotating 

drum during braking. 
Braking systems For more information on 

braking systems, consult the Haynes 

Automotive Brake Manual. 
Breaker bar A long socket wrench handle 

providing greater leverage. 

Bulkhead The insulated partition between 

the engine and the passenger compartment. 

C 
Caliper The non-rotating part of a disc-brake 

assembly that straddles the disc and carries 

the brake pads. The caliper also contains the 

hydraulic components that cause the pads to 
pinch the disc when the brakes are applied. A 

caliper is also a measuring tool that can be 

set to measure inside or outside dimensions 

of an object. 
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Camshaft A rotating shaft on which a series 

of cam lobes operate the valve mechanisms. 

The camshaft may be driven by gears, by 

sprockets and chain or by sprockets and a 

belt. 

Canister A container in an evaporative 

emission control system; contains activated 

charcoal granules to trap vapours from the 

fuel system. 

Canister 

Carburettor A device which mixes fuel with 

air in the proper proportions to provide a 

desired power output from a spark ignition 

internal combustion engine. 

Carburettor 

Castellated Resembling the parapets along 

the top of a castle wall. For example, a 

castellated balljoint stud nut. 

Castellated nut 

Castor In wheel alignment, the backward or 
forward tilt of the steering axis. Castor is 
positive when the steering axis is inclined 
rearward at the top. 

Catalytic converter A silencer-like device in 

the exhaust system which converts certain 

pollutants in the exhaust gases into less 
harmful substances. 

Catalytic converter 

Circlip A ring-shaped clip used to prevent 

endwise movement of cylindrical parts and 

shafts. An internal circlip is installed in a 

groove in a housing; an external circlip fits 

into a groove on the outside of a cylindrical 
piece such as a shaft. 

Clearance The amount of space between 

two parts. For example, between a piston and 

a cylinder, between a bearing and a journal, 

etc. 

Coil spring A spiral of elastic steel found in 

various sizes throughout a vehicle, for 

example as a springing medium in the 
suspension and in the valve train. 

Compression Reduction in volume, and 

increase in pressure and temperature, of a 

gas, caused by squeezing it into a smaller 
space. 

Compression ratio The relationship between 

cylinder volume when the piston is at top 

dead centre and cylinder volume when the 

piston is at bottom dead centre. 

Constant velocity (CV) joint A type of 

universal joint that cancels out vibrations 

caused by driving power being transmitted 

through an angle. 

Core plug A disc or cup-shaped metal 

device inserted in a hole in a casting through 

which core was removed when the casting 

was formed. Also known as a freeze plug or 

expansion plug. 

Crankcase The lower part of the engine 
block in which the crankshaft rotates. 

Crankshaft The main rotating member, or 

shaft, running the length of the crankcase, 

with offset “throws” to which the connecting 
rods are attached. 

Crankshaft assembly 

Crocodile clip See Alligator clip 

D 
Diagnostic code Code numbers obtained by 
accessing the diagnostic mode of an engine 

management computer. This code can be 

used to determine the area in the system 

where a malfunction may be located. 
Disc brake A brake design incorporating a 

rotating disc onto which brake pads are 
squeezed. The resulting friction converts the 
energy of a moving vehicle into heat. 

Double-overhead cam (DOHC) An engine 

that uses two overhead camshafts, usually 

one for the intake valves and one for the 
exhaust valves. 

Drivebelt(s) The belt(s) used to drive 

accessories such as the alternator, water 
pump, power steering pump, air conditioning 

compressor, etc. off the crankshaft pulley. 

Accessory drivebelts 

Driveshaft Any shaft used to transmit 

motion. Commonly used when referring to the 

axleshafts on a front wheel drive vehicle. 

Driveshaft 

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. 

Drum brake assembly 

: 
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E 
EGR valve A valve used to introduce exhaust 

gases into the intake air stream. 

na ar 
te 

EGR valve 

Electronic control unit (ECU) A computer 

which controls (for instance) ignition and fuel 

injection systems, or an anti-lock braking 

system. For more information refer to the 
Haynes Automotive Electrical and Electronic 

Systems Manual. 
Electronic Fuel Injection (EF!) A computer 

controlled fuel system that distributes fuel 
through an injector located in each intake port 

of the engine. 
Emergency brake A braking system, 

independent of the main hydraulic system, 

that can be used to slow or stop the vehicle if 

the primary brakes fail, or to hold the vehicle 

stationary even though the brake pedal isn’t 

depressed. It usually consists of a hand lever 

that actuates either front or rear brakes 

mechanically through a series of cables and 

linkages. Also known as a handbrake or 

parking brake. 
Endfloat The amount of lengthwise 

movement between two parts. As applied to a 

crankshaft, the distance that the crankshaft 

can move forward and back in the cylinder 

block. 
Engine management system (EMS) A 

computer controlled system which manages 

the fuel injection and the ignition systems in 

an integrated fashion. 
Exhaust manifold A part with several 

passages through which exhaust gases leave 

the engine combustion chambers and enter 

the exhaust pipe. 

Exhaust manifold 

_ 

Fan clutch A viscous (fluid) drive coupling 

device which permits variable engine fan 

speeds in relation to engine speeds. 

Glossary of technical terms prere2: 

Feeler blade A thin strip or blade of hardened 

steel, ground to an exact thickness, used to 

check or measure clearances between parts. 

Feeler blade 

Firing order The order in which the engine 

cylinders fire, or deliver their power strokes, 

beginning with the number one cylinder. 

Flywheel A heavy spinning wheel in which 

energy is absorbed and stored by means of 

momentum. On cars, the flywheel is attached 

to the crankshaft to smooth out firing 

impulses. 
Free play The amount of travel before any 

action takes place. The “looseness” in a 

linkage, or an assembly of parts, between the 

initial application of force and actual 

movement. For example, the distance the 

brake pedal moves before the pistons in the 

master cylinder are actuated. 
Fuse An electrical device which protects a 

circuit against accidental overload. The 

typical fuse contains a soft piece of metal 

which is calibrated to melt at a predetermined 

current flow (expressed as amps) and break 

the circuit. 
Fusible link A circuit protection device 

consisting of a conductor surrounded by 

heat-resistant insulation. The conductor is 

smaller than the wire it protects, so it acts as 

the weakest link in the circuit. Unlike a blown 

fuse, a failed fusible link must frequently be 

cut from the wire for replacement. 

G 
Gap The distance the spark must travel in 

jumping from the centre electrode to the side 

Adjusting spark plug gap 

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 between the 

reluctor or rotor and the pickup coil in an 

electronic ignition. 

Gasket Any thin, soft material - usually cork, 

cardboard, asbestos or soft metal - installed 

between two metal surfaces to ensure a good 

seal. For instance, the cylinder head gasket 

seals the joint between the block and the 

cylinder head. 

Gasket 

Gauge Ahn instrument panel display used to 

monitor engine conditions. A gauge with a 

movable pointer on a dial or a fixed scale is an 

analogue gauge. A gauge with a numerical 

readout is called a digital gauge. 

H 
Halfshaft A rotating shaft that transmits 

power from the final drive unit to a drive 

wheel, usually when referring to a live rear 

axle. 
Harmonic balancer A device designed to 

reduce torsion or twisting vibration in the 

crankshaft. May be incorporated in the 

crankshaft pulley. Also known as a vibration 

damper. 
Hone An abrasive tool for correcting small 

irregularities or differences in diameter in an 

engine cylinder, brake cylinder, etc. 

Hydraulic tappet A tappet that utilises 

hydraulic pressure from the engine’s 

lubrication system to maintain zero clearance 

(constant contact with both camshaft and 

valve stem). Automatically adjusts to variation 

in valve stem length. Hydraulic tappets also 

reduce valve noise. 

Ignition timing The moment at which the 

spark plug fires, usually expressed in the 

number of crankshaft degrees before the 

piston reaches the top of its stroke. 

Inlet manifold A tube or housing with 

passages through which flows the air-fuel 

mixture (carburettor vehicles and vehicles 

with throttle body injection) or air only (port 

fuel-injected vehicles) to the port openings in 

the cylinder head. 
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J 
Jump start Starting the engine of a vehicle 

with a discharged or weak battery by 

attaching jump leads from the weak battery to 

a charged or helper battery, 

L 
Load Sensing Proportioning Valve (LSPV) 

A brake hydraulic system control valve that 

works like a proportioning valve, but also 

takes into consideration the amount of weight 

carried by the rear axle. 

Locknut A nut used to lock an adjustment 

nut, or other threaded component, in place. 

For example, a locknut is employed to keep 

the adjusting nut on the rocker arm in 

position. 

Lockwasher A form of washer designed to 

prevent an attaching nut from working loose. 

M 
MacPherson strut A type of front 

suspension system devised by Earle 

MacPherson at Ford of England. In its original 

form, a simple lateral link with the anti-roll bar 

creates the lower control arm. A long strut - 

an integral coil spring and shock absorber - is 

mounted between the body and the steering 

knuckle, Many modern so-called MacPherson 

strut systems use a conventional lower A-arm 

and don't rely on the anti-roll bar for location. 

Multimeter An electrical test instrument with 

the capability to measure voltage, current and 
resistance. 

N 
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 

special rubber-like material; in use, the O-ring 

is compressed into a groove to provide the 
sealing action. 

Overhead cam (ohc) engine An engine with 

the camshaft(s) located on top of the cylinder 
head(s). 

Overhead valve (ohv) engine An engine with 

the valves located in the cylinder head, but 

with the camshaft located in the engine block. 

Oxygen sensor A device installed in the 

engine exhaust manifold, which senses the 

oxygen content in the exhaust and converts 

this information into an electric current. Also 

called a Lambda sensor. 

Pp 
Phillips screw A type of screw head having a 
cross instead of a slot for a corresponding 

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 dismantled; the width of the 

crushed strip indicates the clearance between 

journal and bearing. 

i 

Plastigage 

Propeller shaft The long hollow tube with 

universal joints at both ends that carries 

power from the transmission to the differential 

on front-engined rear wheel drive vehicles. 

Proportioning valve A hydraulic control 
valve which limits the amount of pressure to 

the rear brakes during panic stops to prevent 

wheel lock-up. 

R 
Rack-and-pinion steering A steering 

system with a pinion gear on the end of the 

steering shaft that mates with a rack (think of 

a geared wheel opened up and laid flat). 

When the steering wheel is turned, the pinion 

turns, moving the rack to the left or right. This 

movement is transmitted through the track 

rods to the steering arms at the wheels. 

Radiator A liquid-to-air heat transfer device 

designed to reduce the temperature of the 

coolant in an internal combustion engine 
cooling system. 

Refrigerant Any substance used as a heat 

transfer agent in an air-conditioning system. 

R-12 has been the principle refrigerant for 

many years; recently, however, manufacturers 

have begun using R-134a, a non-CFC 

substance that is considered less harmful to 

the ozone in the upper atmosphere. 

Rocker arm A lever arm that rocks on a shaft 

or pivots on a stud. In an overhead valve 

engine, the rocker arm converts the upward 

movement of the pushrod into a downward 
movement to open a valve. 

Rotor In a distributor, the rotating device 

inside the cap that connects the centre 

electrode and the outer terminals as it turns, 

distributing the high voltage from the coil 

secondary winding to the proper spark plug. 

Also, that part of an alternator which rotates 

inside the stator. Also, the rotating assembly 

of a turbocharger, including the compressor 
wheel, shaft and turbine wheel. 

Runout The amount of wobble (in-and-out 

movement) of a gear or wheel as it’s rotated. 

The amount a shaft rotates “out-of-true.” The 

out-of-round condition of a rotating part. 

S 
Sealant A liquid or paste used to prevent 

leakage at a joint. Sometimes used _ in 
conjunction with a gasket. 

Sealed beam lamp An older headlight 

design which integrates the reflector, lens and 
filaments into a hermetically-sealed one-piece 

unit. When a filament burns out or the lens 

cracks, the entire unit is simply replaced. 

Serpentine drivebelt A single, long, wide 

accessory drivebelt that’s used on some 
newer vehicles to drive all the accessories, 

instead of a series of smaller, shorter belts. 

Serpentine drivebelts are usually tensioned by 
an automatic tensioner. 

Serpentine drivebelt 

Shim Thin spacer, commonly used to adjust 

the clearance or relative positions between 

two parts. For example, shims inserted into or 

under bucket tappets control valve 

clearances. Clearance is adjusted by 
changing the thickness of the shim. 

Slide hammer A special 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 

periphery of a wheel, shaped to engage with a 

chain or drivebelt. Commonly used to refer to 
the sprocket wheel itself. 
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Starter inhibitor switch On vehicles with an 

automatic transmission, a switch that 

prevents starting if the vehicle is not in Neutral 

or Park. 

Strut See MacPherson strut. 

T 
Tappet A cylindrical component which 
transmits motion from the cam to the valve 
stem, either directly or via a pushrod and 

rocker arm. Also called a cam follower. 

Thermostat A heat-controlled valve that 
regulates the flow of coolant between the 

cylinder block and the radiator, so maintaining 
optimum engine operating temperature. A 

thermostat is also used in some air cleaners in 

which the temperature is regulated. 
Thrust bearing The bearing in the clutch 
assembly that is moved in to the release 

levers by clutch pedal action to disengage the 

clutch. Also referred to as a release bearing. 
Timing belt A toothed belt which drives the 

camshaft. Serious engine damage may result 

if it breaks in service. 
Timing chain A chain which drives the 

camshaft. 
Toe-in The amount the front wheels are 
closer together at the front than at the rear. 

On rear wheel drive vehicles, a slight amount 

of toe-in is usually specified to keep the front 
wheels running parallel on the road by 
offsetting other forces that tend to spread the 

wheels apart. 

Toe-out The amount the front wheels are 

closer together at the rear than at the front. 

On front wheel drive vehicles, a slight amount 

of toe-out is usually specified. 

Tools For full information on choosing and 

using tools, refer to the Haynes Automotive 

Tools Manual. 
Tracer A stripe of a second colour applied to 

a wire insulator to distinguish that wire from 

another one with the same colour insulator. 

Tune-up A process of accurate and careful 

adjustments and parts replacement to obtain 

the best possible engine performance. 

Turbocharger A centrifugal device, driven by 

exhaust gases, that pressurises the intake air. 

Normally used to increase the power output 

from a given engine displacement, but can 

also be used primarily to reduce exhaust 

emissions (as on VW's “Umwelt” Diesel 

engine). 

U 
Universal joint or U-joint A double-pivoted 

connection for transmitting power from a 

driving to a driven shaft through an angle. A 

U-joint consists of two Y-shaped yokes and a 

cross-shaped member called the spider. 

V 
Valve A device through which the flow of 

liquid, gas, vacuum, or loose material in bulk 

may be started, stopped, or regulated by a 

movable part that opens, shuts, or partially 

obstructs one or more ports or passageways. 

A valve is also the movable part of such a 

device. 

Valve clearance The clearance between the 

valve tip (the end of the valve stem) and the 

rocker arm or tappet. The valve clearance is 

measured when the valve is closed. 

Vernier caliper A precision measuring 

instrument that measures inside and outside 

dimensions. Not quite as accurate as a 

micrometer, but more convenient. 

Viscosity The thickness of a liquid or its 

resistance to flow. 

Volt A unit for expressing electrical 

“pressure” in a circuit. One volt that will 

produce a current of one ampere through a 

resistance of one ohm. 

W 
Welding Various processes used to join 

metal items by heating the areas to be joined 

to a molten state and fusing them together. 

For more information refer to the Haynes 

Automotive Welding Manual. 

Wiring diagram A drawing portraying the 

components and wires in a vehicle’s electrical 

system, using standardised symbols. For 

more information refer to the Haynes 

Automotive Electrical and Electronic Systems 

Manual. 
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A 
Absolute pressure (altitude) sensor — 4Be5 

Accelerator cable — 4A¢5, 4Be4 

Accessory shops — REFe3 

Acknowledgements — 0¢6 

Air bags — 0¢5 

Air cleaner assembly — 4Ae3, 4Be3 

Air conditioning 

components — 3¢11 

switches — 12¢5 

system — 3°10 

Air filter element — 1Ae13, 1B°14 

Air mass meter — 4Be5 

Air pump — 4Ce5 

Air supply combi-valve — 4Ce5 

Air vent illumination — 12¢11 

Airbag 

system -— 12°18 

unit check — 1Ae¢12, 1Be°13 

Alternator — 5Ae3, 5Ae4 

Anti roll bar — 10¢9, 1013 

Antifreeze — 0°13, 0°17 

check — 1Ae®10, 1Be11 

mixture — 1A919, 1Be18 

Anti-lock braking system (ABS) — 9e13 

Anti-roll bar connecting link — 109 

Anti-theft alarm system and engine 
immobiliser — 12°18 

Asbestos — 0¢5 

Automatic range control ECU — 12°13 

Automatic transmission - 7Be1 et seq 

fault finding - REFe16 

final drive oil level check — 1A®17, 1Be16 

fluid level check — 0°17, 1A°16, 1B°16 

Auxiliary drivebelt — 1A*10, 1A°15, 1B°11, 
1Be15 

B 
Balancer shaft unit — 2A°19 

Battery — 0¢5, 0¢15, 5Ae2, REFe5 
check — 1A9¢12, 1Be13 

Bearings 

hub — 10¢5 

main and big-end — 2De23, 2De26 
Bleeding 

power steering system — 10¢21 

brakes — 9e2 

clutch - 62 

Body electrical system - 12¢1 et seg 

corrosion — REFe11 

exterior fittings - 11°19 

trim strips and badges - 11°19 

under-panels — 11°19 

Bodywork and fittings - 11¢1 et seq 

Bonnet — 11¢5 

lock — 11°6 

release cable — 11°6 

Boost pressure 

solenoid valve — 4De5 

wastegate valve — 4D*6 
Boot lid 

lock components — 11°15 

lock motor — 11°16 

support struts — 11°15 

Brakes — REFe8, REFe9 

Braking system - 1A¢13, 1Be14, 9¢1 et seq, 

REFe10 

caliper — 9e6, 9*8 

disc — 9°6, 9e7 

fault finding — REFe16 

fluid —- 0°13, 0°17, 1B°17, 1A918 

hydraulic circuit check - 1A¢10, 1B°11 

light switch — 9e12, 12¢5 

pads — 1A99, 1Be9, 9e4, 9e7 

pedal — 9e9 

Bulbs — 12¢5, 12¢10 

Bumper - 11°4 

Burning — 0¢5 

Buying spare parts — REFe3 

C 
Cable 

accelerator - 4Ae5, 4Be4 
automatic transmission selector — 7Be3 

handbrake — 9¢12 

Park Lock system - 7Be4 

Camber angles — 10°23 

Camshaft — 2Ae8, 2Be19, 2De16 

carrier — 2Be18 

chain adjuster solenoid valve — 4Ae10 

cover — 2Ae5, 2Be8, 2Ce6 

hub — 2Ce13 

oil seal — 2A*10, 2Be24, 2Ce15 

position sensor — 4Ae9 

sprocket — 2Ae7, 2Be16, 2Ce13 

Camshaft and hydraulic tappets — 2Be20, 
2Ce14 

Carpets — 11°23 

Castor angles — 10°23 

Catalytic converter — 4C*14, 4De8 

CD player/changer — 12°17 

Central facia vents — 3°10 

Central locking 

components — 11°16 

switch — 12¢5 

Centre console — 11°23 

Centre silencer — 4C*13, 4De8 

Changeover flap housing and vacuum 
control — 4Be13 

Changeover valve and diaphragm unit — 

4Ae16, 4Be14 

Changing the wheel - 0¢9 

Charging — 5Ae2, 5Ae3 

Cigarette lighter/ashtray illumination — 

12°10, 12014 

Climatronic system components — 3¢11 

Clock — 12¢14 

Clutch - 61 et seq 

fault finding - REFe15 

Clutch fluid — 0°13, 0°17, 1A®18, 1Be17 

friction disc and pressure plate — 6¢4, 

2Ce19 

pedal — 6e2 

switch petrol engines — 4A¢10, 4Be6 

Coil spring — 10¢12 
Coil(s) — 5Be3 

Compression test — 2Ae4, 2Be5, 2Ce4 

Connecting rod assemblies — 2De18, 

2De921, 2De25, 2De26 

Control and display unit — 3°11 

Conversion factors — REFe2 

Coolant — 0°13, 0°17 

pump — 3°6 

pump sprocket — 2A98, 2Be17, 2Ce14 

renewal — 1Ae18, 1Be17 

temperature sensor — 3¢5, 4A*9, 4Be4 

Cooling fan thermostatic switch — 3¢5 

Cooling system 

draining — 1A¢18, 1Be17 

electrical switches and sensors — 3¢5 

fault finding — REFe14 

filling — 1A9¢18, 1Be18 

flushing — 1A°18, 1Be17 
hoses — 3e2 

Cooling, heating and air conditioning 

systems — 3¢1 et seq 

Courtesy light - 12¢5, 12¢10 

Crankcase emission control - 4Ce2, 4Ce3, 

4De1, 4De2 

Crankshaft — 2De19, 2De22, 2De24 

oil seals — 2Ae15, 2Be29, 2C #19 

pulley — 2Ae5, 2Be9, 2Ce8 

sprocket — 2A98, 2Be16, 2Be17, 2Ce12 

Cruise control system — 4Ae18 

Crushing — 0¢5 

Cylinder 

block/crankcase — 2De20 

head — 2Ae11, 2Be24, 2Ce16, 2De15, 
2De16, 2De17 

Cylinder head gasket selection — 2Ce17 

D 
Dents — 11¢2 

Depressurisation fuel injection system 

petrol engines — 4A*13 

Diesel engine fuel system — 4Be1 et seq 

Diesel engine in-car repair procedures — 
2Ce1 et seq 

Diesel engine management system 

components - 4Be4 

Diesel injection equipment — 0¢5 

Dimensions — REFe1 

Direction indicator — 12¢8, 12°12 



Disconnecting the battery — REFe5 

DOHC petrol engine in-car repair 

procedures — 2Be1 et seq 

Doors - 11°6, REFe9 
handle and lock components — 11°8 

inner trim panel — 11¢7 

locking motors — 11°16 

warning lights - 12°11 

window glass and regulator — 11°12 

Drivebelt — 1A¢10, 1A¢15, 1Be11, 1Be15 

Driveplate — 2A914, 2Be29, 2Ce19 

Driveshafts — 8¢1 et seg, REFe10 

gaiters — 1Ae11, 1Be12, 8e2 

fault finding - REFe17 

Drivetrain — 1A¢13, 1Be14 

E 
Earth fault — 12¢2 

EGR 
damper — 4De3 

solenoid — 4C#3, 4De2 

valve — 4Ce3, 4De2 

Electric shock — 0°5 

Electric 

cooling fan — 3e5 

window components — 11°17 

Electrical equipment — 0°16, 1Ae13, 1Be14, 

REFe9 
fault finding - 12°2, REFe18 

Electronic control module (ECM) — 9°13 

Electronic control unit (ECU) — 4A¢10, 4Be6 

Emission control and exhaust systems — 

4Ce1 et seg, 4De1 et seq, REFe11 

Engine 

fault finding - REFe13 

flushing - 1A9¢18, 1B°18 
management self-diagnosis — 1Ae13, 1B°13 

mountings — 2A¢15, 2Be30, 2C 20 

oil and filter renewal — 0°12, 0e17, 1A#8, 

1Be7 

oil cooler — 2C*20 

speed sensor — 4Ae9, 4Be5 

Engine removal and overhaul procedures — 

2De1 et seq 

Environmental considerations — REF*4 

ESP switches — 12°4 

Evaporative emission control — 4Ce2 

Exhaust 
emission control — 4Ce2, 4De1 

emissions check — 1Ae13, 1B°14 

gas recirculation (EGR) system - 4C#3, 

4De2 
manifold - 4Ce10, 4De6 

specialists - REFe3 
Exhaust system — 1Ae9, 1Be9, 4C#2, 4C#12, 

4De2, 4De7, REFe10, REFe11 

Exterior light units —- 12°11 

Exterior mirrors and associated 

components — 11°17 

= 
Facia assembly — 11°23, 11°25 

Fan cooling — 3¢5 

Fault finding — REFe12 

automatic transmission — REFe16 

braking system — REFe16 

clutch — REFe15 
cooling system — REF#14 

driveshafts —- REFe17 

electrical system - 12°2 

electrical system — REF*18 

engine — REFe13 
fuel and exhaust systems — REFe15 

manual transmission — REFe15 

suspension and steering - REFe17 

Filling and respraying — 11°3 

Filter 

air -— 1Ae¢13, 1B°14 
fuel - 1Be8, 1Be10, 1B°14, 4Ae11, 4Be12 

oil -— 1A¢8, 1Be7 

pollen — 1A¢10, 1Be11 

Final crankshaft refitting — 2D°25 

Fire —0°5 

Fluids — 0°17 

leak check — 1Ae9, 1Be9 

Flywheel - 2A¢14, 2Be29, 2Ce19 

Foglight — 12*8 

Footwell vent temperature sender — 3¢11 

Fresh/recirculating air flap positioning 

motor — 3¢10 

Front pipe and catalytic converter — 4Ce12, 

4De7 

Front wheel toe setting — 10°23 

Fuel and exhaust systems fault finding — 

REFe15 

Fuel cut-off solenoid valve — 4Be11 

Fuel filler flap 

lock motor — 11°17 

release switch — 12¢5 

Fuel filter — 1Be8, 1Be10, 1Be14, 4Ae11, 

4Be12 
Fuel gauge sender unit — 4Ae11, 4Be12 

Fuel injection pump 

sprocket — 2Ce13 

timing - 4Be11 

Fuel injection system — 4A¢17 

Fuel injectors and fuel rail — 4A¢6 

Fuel pressure regulator — 4A*7 

Fuel pump and gauge sender unit —- 4A¢11 

Fuel system — 4Ae6, REFe11 

Fuel tank — 4A¢13, 4Be12 

Fuel temperature sensor — 4Be4 

Fume or gas intoxication — 0°5 

Fuses — 1293 

Index rReFe25 

G 
Gaiters 

driveshaft — 1Ae¢11, 1Be12, 8°2 

inner CV joint — 8°5 

outer CV joint — 8e3 

steering gear — 10°21 

Gaskets — REFe4 

Gearchange linkage — 7A*2 
General information petrol engines — 

4Ae11, 1192 
General repair procedures — REF*4 

Glossary of technical terms — REF*19 

Glovebox — 11°23 

illumination light —- 12°10 

light switch - 125 

Glow plugs — 5Ce1 

H 
Handbrake — REFe8 

adjustment — 9¢11 

cable — 9e12 

lever — 9212 

warning light switch - 9¢12, 12¢5 

Hazard warning light — 12°4 

Headlamp range control — 12¢4 

Headlight — 12°11 
beam adjustment — 1A¢10, 1Be11, 12°13 

components — 12°12 

dip/main beam — 1296, 12°7 
gas discharge light starter unit —- 12°12 

Headlight washer jets — 12°16 

lift cylinder — 12°16 

system check - 1A912, 1B°13 

Headlining — 11°23 

Heated front seat switches — 1294 

Heated rear window —- 12¢4 

Heater blower motor — 3°10 

resistor — 3e10 

switch —- 12¢5 

Heater control unit — 3°10 

Heater matrix — 3¢8, 3°10 

Heater/ventilation control cables — 3°7 

panel illumination — 12°11 

Heating and ventilation system — 3*7, 3°10 

High level brake light — 129, 12°12 

Hinge lubrication — 1Ae12, 1B913 

Horn — 12°14 
Hose and fluid leak check — 1A*9, 1B*9 

Hoses 

braking system — 9¢3 

cooling system — 32 

HT coil(s) — 5Be3 

Hub assembly — 10°9 

Hub bearings — 10°5 

Hydraulic pipes and hoses — 9*3 

Hydraulic tappets — 2A*10, 2C*15 

Hydrofluoric acid — 0*5 



REFe2s INGEX 

Identification numbers — REFe3 

Identifying leaks — 0°10 

Idler pulley —- 2Be17, 2Ce12 

Ignition switch — 10¢19, 12¢3 

Ignition system — 5Be1 et seq 

Indicator — 12¢8 

Injection pump - 4Be9 

Injectors — 4Be6 

Inlet air temperature control system — 4A¢5 

sensor — 4A98, 4Be5 

Inlet camshaft timing 

components/camshaft adjuster —- 2Be17 

Inlet manifold and associated 

components — 4A¢14, 4Be11 

changeover flap and valve —- 4Be13 

Inner CV joint gaiter — 8¢5 

Instrument illumination switches — 12¢4 

Instrument panel — 12°13 

illumination/warning lights — 12°10 

Instruments — 1Ae13, 1Be14 

Intercooler — 4C*8, 4De6 

Interior mirror — 11°23 

Interior monitoring deactivation switch — 

12¢5 

Interior trim — 11°23 

Internal central locking switch — 11¢16 

J 
Jacking and vehicle support — REFe5 

Joint mating faces — REFe4 

Jump starting — 0¢8 

K 
Knock sensor(s) — 5Be4 

L 
Leak check — 0°10, 1A*9, 1Be9 

Leakdown test — 2Ce5 

Lighting switch - 12¢4 

Lock 

bonnet — 1196 

boot — 11°15, 11°16 

door —- 1198 

fuel filer -— 11°17 

lubrication — 1A®12, 1Be13 

steering column — 10°19, 12¢3 

tailgate — 11°14, 11°16 

Locknuts, locktabs and washers — REFe4 

Loudspeakers — 12°17 

Lubricants and fluids — 0¢17 

Luggage area light switch — 12¢5, 12°10 

M 
Main and big-end bearings — 2De23 

clearance check — 2De24 

Maintenance — bodywork and underframe 

—11¢2 

Maintenance — upholstery and carpets — 

11¢2 

Make-up lights — 12°10 

Manual transmission — 7Ae1 et seq 

fault finding - REFe15 

oil level check — 1A911, 1Be12 

Master cylinder 

brake — 9e11 

clutch — 6¢3 

Mirrors — REFe8 

switch — 11°18, 12¢5 

MOT test checks — REF®8 et seq 

Motor factors — REFe3 

N 
Needle lift sender — 4Be6 

Number plate light — 12°10 

O 
Officially appointed garages — REFe3 
Oil 

engine — 0°12, 0°17, 1Ae8, 1B°7 

manual transmission — 1Ae¢11, 1Be12 

oil cooler — 2A917, 2Be31, 2Ce20 
filter — 1Ae8, 1Be7 

Oil level temperature sender — 2Ae18, 
2Be31 

Oil pressure relief valve — 2A¢18, 2Be31, 

20°20 

Oil pressure warning light switch — 2Ae18, 
2Be31, 2C#20 

Oil pump and drive chain — 2Ae13, 2Be28, 

2Be29, 2C#19 

Oil seals — REFe4 

camshaft — 2Be24, 2Ce15 

crankshaft — 2Ae15, 2Be29, 2Ce19 
Open-circuit — 122 

Outer CV joint gaiter — 8e3 

Oxygen (lambda) sensor(s) — 4A¢9 

Pp 
Park Lock system - 7Be4 

Parking aid components — 12°19 

Pedal brake — 9e9 

Petrol engine fuel systems - 4Ae¢1 et seq 

Pipes — 9e3 

Pistons — 2De18, 2De21, 2De24, 2De25, 
2De26 

Plastic components — 11¢3 

Poisonous or irritant substances — 0¢5 
Pollen filter — 1A*10, 1Be11 
Power steering 

hydraulic fluid - 0°17, 1Ae16, 1B°15 

pressure switch — 4Ae¢10 

pump — 10¢21 

Preheating system — diesel engines — 

5Ce1 et seq 

Pump 

air-4Ce5 

coolant — 2Be17, 2Ce14, 3°6 

fuel injection — 2Ce13, 4Be9 

oil — 2A°13, 2Be28, 2Be29, 2C#19 
power steering — 10°21 

tandem fuel — 4Be13 

washer fluid — 12°15 

R 
Radiator — 3¢3 

flushing — 1Ae18, 1Be18 
Radio 

aerial — 12°18 

cassette player — 12°16 
Rain sensor — 12¢5 

Range/distance sensor — 12°19 
Rear axle assembly — 10°13 

Rear bumper — 11¢5 

Rear courtesy/reading lights — 12°10 

Rear light cluster —- 12¢9, 12¢12 

Rear number plate light — 12°10, 12°12 

Rear pipe and silencers — 4Ce12, 4Ce13, 
4De8 

Rear wheel toe setting — 10¢23 

Rear wiper motor — 12°15 

Relays — 12¢3 

air pump — 4C «5 

Release bearing and lever — 6¢7 

Reluctor rings — 9°14 

Repair procedures — REFe4 

Reversing light switch — 7Ae5, 12¢5 
Road test — 1A°13, 1Be14 

Roadside repairs — 0°7 et seq 

Roadspeed sensor/speedometer drive — 
4Ae9, 7Ae5 

Rockers and tappets — 2Be20 

Roller rocker fingers — 2A°10 

Routine maintenance and servicing — 

diesel models - 1Be1 et seq 

Routine maintenance and servicing — 

petrol models — 1A¢1 et seq 

Rust holes or gashes — 11¢3 

S 
Safety first! —0°5, 0°13 
Scalding — 0¢5 



Scratches — 11¢2 
Screw threads and fastenings — REFe4 

Seat belt components — 11°20 

Seats —- 11°19 
Secondary air injection system — 4Ce5 

Selector cable - 7Be3 
Sender oil level temperature — 2Ae18 

Sensor 
absolute pressure (altitude) — 4Be5 

camshaft position — 4Ae9 

coolant temperature — 3¢5, 4Ae9, 4Be4 

engine speed — 4Ae9, 4Be5 

fuel temperature — 4Be4 

inlet air temperature — 4A¢8, 4Be5 

knock — 5Be4 

rain — 12¢5 

oxygen (lambda) — 4A¢9 

range/distance — 12°19 

roadspeed/speedometer drive — 4A®9, 7A*5 

speedometer — 12°14 

sunlight penetration — 3e11 

throttle position — 4A*8, 4Be4 

wheel — 9913, 9°14 

Service interval display — 1A°9, 1B°9, 12°14 

Servo non-return valve — 9¢10 

Servo unit — 9°10 
electric vacuum pump — 9°14 

mechanical vacuum pump — 9°14 

Setting No 1 cylinder to TDC — 2Ae5, 2Be7, 

2Ce5 
Shock absorber - 10°11, REF*9, REFe10 

Short-circuit — 12¢2 

Side repeater — 12¢9 

Side vents — 3°10 

Sidelight — 12¢8 

Slave cylinder — 6°4 

SOHC petrol engine in-car repair 
procedures — 2Ae1 et seq 

Spare parts — REFe3 

Spark plug renewal — 1A¢13 

Speedometer drive — 7Ae5 

Speedometer sensor — 12°14 

Springs — 10°12, REFe10 

Starter motor — 5A*5 

Starting and charging systems — 

5Ae1 et seq 
Start-up after overhaul and reassembly — 

2D°27 
Steering — REFe9, REFe10 

Steering and suspension — 1Ae13, 1A¢12, 

1Be14 

Steering angles — 10°22 
Steering check - 1Be12 

Steering column — 10°15, REF*8 

lock — 10°19, 12¢3 

switch — 12¢3 
Steering gear assembly — 10°20 

Steering gear rubber gaiters and 

track rods — 10°21 

Steering wheel — 10°14, REF*8 

Stub axle — 10¢11 

Sump —- 2Ae12, 2Be27, 2Ce19 
Sunlight penetration sensor — 3°11 

Sunroof — 11°19 
check and lubrication — 1A9¢13, 1Be13 

Suspension — 1A°13, REFe9, REFe10 

Suspension and steering systems -— 

10¢1 et seg 

fault finding — REFe17 

Suspension 

check —- 1Be12 

lower arm — 10°7, 10¢8 

strut - 10¢5 

Switches — 12¢3 

air conditioning — 12¢5 

brake light - 9°12, 12°5 

central locking — 12°5 

clutch and brake pedal — 4Ae10, 4Be6 

cooling system — 3°5 

courtesy light —- 125 

electric mirror — 125 

electric window — 12¢5 

ESP - 1204 
fuel filler release flap — 12¢5 

glovebox light — 12¢5 

handbrake ‘on’- 9e12, 12¢5 

hazard warning light — 12¢4 
heated front seats — 12°4 

heater blower — 12¢5 

ignition — 10°19, 12¢3 
instrument illumination — 12¢4, 12°11 

interior monitoring deactivation — 12¢5 

internal central locking — 11°16 

lighting - 12°4 
luggage area light — 12°5 

mirror — 11°18 

oil pressure warning light —- 2A¢18, 2Be31, 

2Ce20 
power steering — 4A®10 

reversing light — 7A®5, 12¢5 

steering column — 12*3 

window — 11°17 

+ 
Tailgate 

support struts — 11°13 

lock components — 11°14 

lock motor — 11°16 

washer jet — 12°16 

washer system check — 1A¢12, 1B913 

Tandem fuel pump — 4Be13 

Tappets — 2Ae10, 2Be20, 2Ce15 

Tensioner assembly — 2Ae8 

Thermostat — 3¢3 

Throttle housing — 4A¢6 

Throttle position sensor — 4A¢8, 4Be4 

Throttle valve potentiometer/positioner — 

4Ae8 
Timing belt — 1A*17, 1B°17, 2Ae6, 2Be12, 

2099 
Timing belt covers — 2A°6, 2Be10, 2C*9 

Timing belt tensioner and sprockets — 

2Ae7, 2B°16, 2Be17, 2Ce12 

Timing ignition — 5Be4 

INdexX REF+27 

Toe setting 

front — 10°23 

rear — 10°23 

Tools and working facilities - REFe6 et seq 

Towing — 0°10 

Track rods — 10°21, 10°22 

Transmission mountings — 2A¢15, 2Be30, 

2C#20 
Turbocharger boost control system 

components — 4De*5 

Turbocharger — 4Ce7, 4De3 

Tyres — REFe11 

condition and pressure — 0°14, 0°17 

specialists — REFe3 

U 
Underbody protection check — 1Ae11, 

1Be12 
Underbonnet check points — 0°11 

Unleaded petrol — 4A918 

V 
Vacuum solenoid valve — 4C°6 

Valve timing marks — 2Ae4, 2Be6 

Valves — 2D*16 

Vehicle Identification — REFe3, REFe9 

Vehicle level sender — 10°14, 12°13 

Vehicle support — REFe5 

VW Golf and Bora Manual — 0°6 

W 
Warning buzzer — 12°19 

Washer fluid 

pump — 0e15, 12¢15 

reservoir — 12°15 

Washer system check — 1A¢12, 1B913 

Wastegate — 4De6 

Weekly checks — 0¢11 et seq 

Weights — REFe1 

Wheel 

alignment — 10°22 

bearings — REF*10 

camber — 10°23 

changing — 099 

sensor — 9°13, 9°14 

Wheel arch liners — 11°19 

Wheels — REFe11 

Window switches —- 11°17, 12°5 

Window winder motors — 11°17 

Windscreen — REFe8 

Windscreen washer jets — 1A912, 1B°13, 

12¢15, 12°16 
Windscreen wiper motor and linkage — 

12015 
Windscreen, tailgate and fixed rear quarter 

window glass — 11°18 

Wiper arm/blades — 0°16, 12°14 

Working facilities - REFe7 
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Preserving Our Motoring Heritage 
OT: 

The Model J 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 J 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. 

Aperject Day Out 
Each and every vehicle at the Haynes Motor Museum has played its part in the history and culture of 

Motoring. Today, they make a wonderful spectacle and a great day out for all the family. Bring the kids, bring 
Mum and Dad, but 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 Cafe 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., 

Founder and 
Chairman of the 

museum at the wheel 
of a Haynes Light 12. 

Graham Hill’s Lola 

Cosworth Formula 1 

car next to a 1934 

Riley Sports. A303 ANDOVER —» 

03 < SPARKFORD 
ExeTeR \ \y //~— ray ie i 

TO M5 J 25 
7 

TAUNTON = ‘Ola Bae 
z Xo HAYNES 2 Ae, 

PUBLISHING 27, 

NOT TO SCALE 

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 





From easy servicing jobs 

for the novice. . . 

ISBN 978 0 85733 9720 

9 "780857"339720 

ase Every 10 000 miles (15 000 km) 

3. Engine oil and filter 
renewal 

.. to difficult tasks for the 

expert. 
Vth 

Inside this Manual 

Golf Hatchback & Estate and Bora Saloon, including special/limited editions 

Petrol engines: 1.4 litre (1390cc), 1.6 litre (1595cc & 1597cc), 

1.8 litre (1781cc) & 2.0 litre (1984cc) 4-cylinder, inc. turbo 
Diesel engines: 1.9 litre (1896cc) including turbo-diesel and PD 

Does NOT cover 2.3 litre V5, 2.8 litre V6 (4-Motion), 3.2 litre V6 (R32) or 
Cabriolet models 

Does NOT cover new Golf range introduced January 2004 

Haynes Publishing, Sparkford, Yeovil, Somerset BA22 7JJ England www.haynes.com 

3 Drain plug (arrowed), situated to the 4 Front brake pad check 
rear of the sump 

x 

Warning: The dust created by 
wear of the pads may contain 
asbestos, which is «health 
hazard. 
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