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0.« 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 ali 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
serfously. 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. Sormetimes we have lapses of
concentration. Sometimes we deliberately
take risks.

For many people, the process of ‘learning to
drive’ doesn’t go much further than lsarning
how to pass the driving test because of a
commen belief that good drivers are made by
‘experience’.

Learning to drive by ‘experience’ teaches
three driving skilts:

] Quick reactions. (Whoops, that was
closel)

[ Good handiing skills. {Horn, swerve,
brake, horn).

[J Reliance on vehicle technology. (Great
stuff this ABS, stop in nc 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 skiils, all driving situations can be
approached and negotiaied in a. safe,
methodical way, leaving nething to chance.

Concentration means applying your mind to
safe driving, completely exciuding anything
that's not relevant. Driving is usually the most
dangerous activity that most of us undertake
in our daily routines. [t deserves our fuil
attention.

Observation means not just looking, but
seging 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, {Cne of the commonest words
used in compifling accident reports is
‘suddenly’.)

Planning is the link betwsen seeing
something and taking the appropriate
action. For many drivers, planning is the
missing fink.

If you want to become a safer and more skifful
driver and you want to enjoy your driving
more, contact the Institute of Advanced
Motorists on G208 994 4403 or write to [AM
House, Chiswick High Road, London W4 4HS
for an information pack.
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Safety First! o

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 oif, 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. (G | mv—— )
Never :

venture

under a car which .

is only supported by a fack.

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

Fire '

* Fuel is highly flammable; fuel vapour is
explosive.

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

» Do not smoke or allow naked lights
{(including 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 cver
an inspection pit.

* Another cause of fire is an electricat
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 IR

* Ignition HT ~ 4
voltage canbe %

dangerous, -

especially to ~

people with heart
problems or a

pacemaker. Don't
work on or near the
ignition system with
the engine running or

the igniticn switched on.

* 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 fatai if inhaled.
Never run the
engine in a
confined space
such as a garage
with the doors shut,
* Fuef vapour is also
poisenous, 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.

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. If it
gets ontc the skin, it may be necessary to
arnputate 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 confain 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
aflow a naked light nearby. Be careful when
cennecting 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 fuef can

penetrate the skin with potentially fatal
results.

Do

* Do use eye p'rotection when usihg powe

tools, and when working uhder the vehtcie :

* Do wear gloves or use barrier cream to
proiect your hands when riecessary.

* Do get someane to check periodically . . -
Lo . Dont use ill-fitting tools which may slip
o ~and cause m}ury

that all is well when workmg a%one on the
vehicle.

* Do keep loose doti:ﬁng and long hair well
out of the way of moving mechanical parts.. -

» Do remove rings, wristwatch etc, before -~

waorking on the vehicle - especaaily the
electrical system.

* Do ensure that any lifting or iacking
equipment has a safe working load ratsng
adequate for the job.

: whlch may be beyond your capability — get
it assmtance Co

" where someone can trip over them. Mop
_ Uupoil and fuel spills at once.

" near a vehicle being worked on.

L Don’t attempt to ilft a heavy component

» Dor't rush to fimsh & job, or take
uraverlfled short cuts. .

« Don't leave tools or parts lying around

= Don't allow chitdren or pets to playin or




0es INtroduction

The Golf and models covered by this
manual were first introduced to the UK market
in the Spring of 1998, with the Bora
introduced in June 1999. Whilst similar in
appearance to the previous Golf models, the
new larger, wider model shares no common
parts with the previous Golf.

Models have been produced with a wide
range of engines, from the economical
1390 cc petrol engine, to the performance-
arientated 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 availabie in 3- and 5-door
Hatchback, and 5-door Estate bodystyles,
whilst Bora models are available in 4-door
Saloon forat .

Fully-independent front suspension is

fitted, with the components attached to a
subframe assembly; the rear suspension is
semi-independent, with a torsion beam and
trailing arms.

A flve-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 modet range
to suit most tastes, including an anti-fock
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 VW 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 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 logicat 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 manugl has drawings and dsscriptions to
show the functicn of the various components
50 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.

Acknowledgementis

Thanks are due to Champion Spark Plug
who supplied the illustrations showing spark
plug conditions. Thanks are also 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 approvai 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 liabifity can be accepted
by the authors or publishers for loss,
damage or injury caused by any errors
in, or omissions from, the information
given.

VW Golf 1.6 SE Hatchback
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Roadside repairs o-

The following pages are intended to help in dealing with common roadside emergencies and breakdowns. You will find mor:
detailed fauit finding information at the back of the manual, and repair lnformatlon in the main chapters.

If your car won’t start
and the starter motor
doesn’t turn

[0 Open the bonnet and make sure that the battery terminals
are clean and tight.

O] Switch on the headlights and try to start the engine. If the
headlights go very dim when you're trying to start, the
battery is probably flat. Get out of trouble by jump sta.rttng
{(see next page) using a friend’s car.

If your car won’t start
even though the starter
motor turns as normal

[ Is there fuel in the tank?

Bl Is there any moisture on electrical components under the
bonnet? Switch off the ignition, then wipe off any obvious
dampness with a dry cloth. Spray a water-repellent acroso
product (WD-40 or equivalent) on ignition and fuel system
electrical connectors like those shown in the photos.

A Check the condition and security of the B Check that the HT leads are secure%y
connecied to the ignition module and
spark plugs (petrol engines)

battery connections

C Check that the wiring plug is securely
connected to the ignition module (petrc
engines}

D Check that the starter metor wiring is
secure




0.s Roadside Repairs

Jump startihg

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

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

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

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

1 Connect cne end of the red jump Iead o
jl the positive (+) terminal of the flat
battery

o et

-

2 Connect the other end of the red lead to

Make sure that the booster hattery is
the samme voltage as the discharged
ong in the vehicle.

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

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

the positive (+) terminal of the booster
battery.
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™ Jump starting will get you out
of trouble, but you must correct
whatever made the battery go-
flat in the first piace. There are
" three possibilities:

The battery has been drained by

. repeated attempts to start orby -
leawng the lights on.

The chargmg system is not working

properly (afternator drivebeit sfack
‘or broken, alternator wiring faulf or:
alternator itself faulty).

The baltery itself is at fault :
(eleqtro!yte fow, or battery worn outj.

3 Connect one end of the black jump lead
to the negative (-) termina! of the booster
battery

4 Connect the other end of the black jump

lead to one of the bocti/tailgate lock
mounting bolis, on the vehicle to be
started.

Make sure that the jump leads will not
d come into contact with the fan, drive-
belts or other moving parts of the
engine.

6‘- 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, Tumn off the lights etc.




Roadside Repairs o

Some of the details shown here will vary
according to mode!

[ Waming: Do not change a whee!
o A in a situation where you risk being
I . injured by other traffic. On busy
[ roads, try to stop in a lay-by or
i gateway. Be wary of passing traffic whife
3 changing the wheel, It is easy to become
distracted by the job in hand,

{ ] Changing the wheel

TN B

T 5 -

Preparation

Use hazard warning lights, if necessary.

models.

O Ooogd

the jack.

Wheel changing

When a puncture accurs, stop when it is safe to do sa.
Park on firm level ground, if possible, and well out of the way of other traffic,

If you have one, use a warning triangle to alert other drivers of your presence,
Apply the handbrake and engage first or reverse gear, or P on automatic transmission

If the ground is soft, use a flat piece of wood or paving o spread the load under the foot of

L The spare wheel and tools are stored in
the luggage compartment. Release the

retaining strap, and lift out the jack and wheel

changing tools from the centre of the wheel.

Unscrew the retainer and fift out the

wheel,
ot

R i T Tl
Use the wire hook and wheel brace to
remove the wheel trim. Where applicable,
the hook can be used to remove the
small central trim or wheel bolt caps.

T

7 Unscrew the wheel bolts {using the box
spanner provided) and remove the whesef,
Fit the spare wheel, and screw in the
belts. Lightly tighten the boiis with the
wheelbrace then lower the vehicle to the
ground.

For safety, chock the diagonally cpposite
wheel — a couple of large stones will do
for this,

3

P

8 Securely tighten the wheel bolts In the
sequence shown then refit the whesi
trim/hub cap. Stow the punctured wheel
back in the spare wheel well. Note that the
wheel bolts should be tightened to the specifiad
torque at the earliest possible opportunity.

6 Locate the jack below the reinforced
point on the sill (don't jack the vehicle at
any other point of the sill) and on firm
ground, then turn the jack handle clockwise
until the whee! is raised clear of the ground,

Finally . ..

0 Remove the wheel chocks.

[] Stow the jack and tools in the spare
wheel.

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




0«10 Roadside Repairs

Identifying leaks

Puddles on the garage floor or drive, or
obvious wetness under the bonnet or
undermeath 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
afready. Leaking ol 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 0|I may leak from the dram plug...

Antifreeze

Leaking antifreeze often feaves a crystalline
deposit like this,

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

A

Qil from filter--

...or frorn the base of the oil filter,

rake fluid

A Ieak occurrlng ata wheel is aimost
certainly brake fluid.

HAYNES The smell of a fluid Ieakmg'
from the car may provide a
clue to’ what’s leaking. Some -
— fluids are distinctively coloured,
lt .may help to clean the car carefuily
and to park it over some clean paper
_overnight as an aid. to locatmg the
source of the feak.

Remember that some leaks may only
occur while the engme is running.

Gearbox ocil

Cearbox oil can Iea from te seals at the
inboard ends of the driveshatts.

Power steering fluid

Power steering fiuid may leak from the pipe
connectors on the steering rack,

Towing

When all else fails, you may find yourseif
having to get a tow home — or of course you
may be helping somebody else. Long-distance
recovery should only be done by a garage or
breakdown service. For shorter distances, DIY
towing using another car is easy enough, but
observe the following points:

[ Use a proper tow-rope - they are not
expensive. The vehicie being towed must
display an ON TOW sign in its rear window.

O Always turn the ignition key to the

‘On’ position when the vshicle is being
towed, so that the steering lock is released,

and the direction indicater and brake lights
work

2 Only attach the tow-rope to the towing
eyes provided,
5 Before being towed, release the handbrake
and select neutral on the manual transmission.
On models with automatic transmission,
special precautions apply, If in doubt, do not
tow, or transmission damage may result,
[0 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.
[J Because the power steering will not be
cperational, greater-than-usual steering effort
will be required.

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

[0 Make sure that both drivers krnow the route
hefore setting off.

O Only drive at moderate speeds and keep
the distance fowed to a minimum. Drive
smoothly and aliow plenty of time for slowing
down at junctions.

OThe front towing eye is supplied as
part of the toolkii stored in the luggage
compartment. To fit the eye, remove the
vent/cover from the front bumper. Screw the
eye into positien anti-clockwise (it has a left-
handed thread), and tighten using the
wheelbrace handle.

N
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Roadside Repairs o.1

Introductior

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

These Weekly Checks require no great skitl
or special tools, and the small amount of time
they take to perform could well prove to be
very welf spent, for example;

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

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

CI¥ your car develops a brake fluid leak, th.
first time you might know about it is whe:
your brakes don't work properly. Checkin.

the level regularly will give advance warning ¢
this kind of problem,

K the oil or coolant levels run low, the cos
of repairing any engine damage will be fa
greater than fixing the leak.

Underbonnet check points

7 4 1.4 litre
16-valve petrol

A Engine oil level dipstick

B Engine oil filler cap

C Coolant expansion tank

D Brake fluid reservoir

E Power steering fluid reservoir
= Screen washer fluid reservoir
Qi Battery

4 1.8 litre
20-valve petrol

A Engine oit level dipstick

B Engine oii filler cap

C Coolant expansion tank

D Brake fluid reservoir

E Power steering fluid reservoir
F Screen washer fluid reservoir
G Batiery




o-12 Weekly Checks

4 1.9 litre
diesel

A Engine oil level dipstick

B £ngine oil filler cap

C Coolant expansion tank

D) Brake fluid reservoir

E Fower steering fluid reservoir
F Screen washer fiuid reservoir

G Battery

Engine oil level

Before you start

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

MAX  MIN

) HAYNES “'If the oif is checked s
immedrateb' after driving the
veh.rcle, some of the oif will’
_remain in the upper engine =~

~.components; resuiting in an maccurate 1 The dipstick is often brightly coloured for 2 Note the level on the end of the dipstick,

readmg on the dipstick. easy identification {see Underbonnet which should be between the upper
check points on pages 0*11 and 012 for - {MAX) and lower (MIN) mark.
exact location). Withdraw the dipstick, then
The correct oil use a clean rag or paper towel to wipe the oil

from it. Insert the clean dipstick into the tube

] lac ds N . N .
Moderm enginss place great demands on as far as it will go, then withdraw it again.

their ofl. It is very important that the correct
oll 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. Piace
some clean paper under the car overnight,
and check for stains in the morning. If there
are no teaks, then the engine may be burning
oil.

® Always maintain the level between the
upper and lower dipstick marks. if the level is
too lew, severe engine darriage may oceur. Oil

4 Place some cloth rags around the fi I}er cap

aperture, then top-up the level. A funnel

: L = may help to reduce spillage. Add the ol

seal failure may result if the engine is overfilled Oil is added through the filler cap slowly, checking the level on the dipstick
by adding too much oil. aperture. Unscrew the cap. frequently. Avold overfiliing (see Car care).
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Coolant level

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

1 The coclant level varies with the
temperature of the engine. When the
engine is cold, the coolant fevel 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, afi
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

® |t 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
difuted.

i

3 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.

Brake fluid level

Before you start

v’ Make sure that the car is on level ground.

+ 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 fiuid.

The MIN and MAX marks are indicated on
the reservoir. The fluid level must be kept
between the marks at all times. if
topping-up is necessary, first wipe clean
the area arcund the filler cap to prevent dirt
entering the hydraufic system.

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.

® |f 2 l=ak is suspected, the car should not be
driven until the braking system has been
checked. Never take any risks where brakes
are concerned.

r

2 Unscrew and remove the reservoir cap.

Warning: Brake fluid can harm

your eyes and damage painted

surfaces, so use exireme caution

when handling and pouring it. Do
not use fluid which has been standing
open for some time, as it absorbs moisture
from the air, which can cause a dangerous
loss of braking effectiveness.

3 Carefully add fluid, taking care not to
spilt 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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Power steering fluid

Before you start:

v Make sure that the car is parked on level
ground,

¢ Set the steering in the straight-ahead
position.

v’ For the check to be accurate, the engine
should be at operating temperature, and the
steering must not be turned once the engire
" has been stopped.

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.

level

Note: If the power steering fluid is cold, do not
start the engine, but turn the front roadwheels
to the straight-ahead position. If the fluid is at
normal temperature, start the engine and
alfow it to idle, then turn the front roadwheels
to the straight-ahead position.

2 Screw on the cap hand tight then
unscrew it again and check the fluid level
on the dipstick. It must be in the ‘hashed’
area which indicates the minimum and
maximum levels, or between MAX and MIN,
depending on madel.

Safety first! :

@ The need for frequent topping up indicates
a leak, which should be
immediately.

investigated

3 If the level is above the maximum level
mark, syphon off the excess amount. If it
is below the minimurn level mark, add the
specified fluid as necessary (see Lubricants
and flufds}, but in this case check the system
for leaks. On completion, screw on the cap
and tighten with the screwdriver. Switch off
the ignition where applicable.

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.

1 The screenwash fluid reservoir is located on the right-hand side
of the engine compartment, behind the headlight. Pull up the
filler cap %o release it from the reservoir.

R

Warning: On no account use
engine coolant antifreeze in the
screen washer system - this
may darqage the paintwork.

A

" When topping-up the reservoir, a screenwash additive should
be added in the quantities recommended on the bottle
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Weekly Checks o1

Tyre condition and pressure

It is very important that tyres are in good
eondition, 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 accsleration, 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!

Remave any naifs or stones embedded in the
tread before they penetrate the tyre to cause
deflation. If removal of a nail does reveal that

Tread Depth - isual check

The criginal tyres have tread wear safety
bands (B), which will appear when the tread
depth reaches approximaiely 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 naw 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.

New tyres should be balanced when they ar
fitted, but it may become necessary to re
balance them as they wear, or if the balanc
weights fitted to the wheel rim should fall of
Unbafanced tyres will wear more quickly, a
will the steering and suspension components
Whee! imbalance is normally signified b
vibration, particufarly at a certain spee:
(typically around 50 mph). If this vibration i
felt only through the steering, then it is fike!
that just the front wheels need balancing. I
however, the vibration is felt through th.
whole car, the rear wheels could be out c
balance. Wheel balancing should be carrie:
out by a tyre dealer or garage.

S
3 Tyre Pressure Check

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

Shoulder Wear

Tyre tread wear patterns

Centre Wear

Uneven Wear

Underinflation (wear on both sides)
Under-infiation 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 buitd-up.
Check and adjust pressures

Incorrect wheel camber (wear on one side}
Repair or renew suspension parts

Hard cornering

Reduce speed!

. et

Overinilation

Over-inflation will cause rapid wear of the
centre part of the tyre tread, coupled with
recuced grip, harsher ride, and the danger of
shock damage oceurring 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 foad or sustained high speed, don't
forget to reduce the pressures to normal
afterwards.

Front tyres may wear unevenly as a result of
wheel misalignment. Most tyre dealers ang
garages can check and adjust the wheei
alignment (or "tracking"} for a modest chargs.
incorrect camber or castor

Repair or renew suspension parts
Malfunctioning suspension

Repair or renew suspension parts
inbalanced 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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Battery

Caution: Before carrying out any work on
the vehicle battery, read the precautions
given in Safely first! at the start of this
manual,

. .B,a'tté_ny.corrasion canbe keptfoa
minimum by applying a layer of .
petroleum jelly to the clamps and

‘terminals affer they are reconnected.

v Make sure that the battery tray is in good
condition, and that the clamp is tight.
Corrosion on ths 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

i =

be covered with a zinc-based primer, then
painted.

v Periodically (approximately every three
months), check the charge condition of the
battery as described in Chapter 5A.

v If the battery is flat, and you need to jump
start your vehicte, see Roadside Repairs.

7 ! sl
1 The batiery is located at the front left-
hand ¢orner of the engine compartment.

Check the security and condition of the
battery connections.

Electrical systems

v Check all external lights and the horn,
Refer to the appropriate Sections of Chap-
ter 12 for details i any of the ¢ircuits are
found to be inoperative.

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

pedal has failed. Refer to Chapter 9 for
details.

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

T o '. o)

If you need to check your
Py brake lights and indicators
HINT| unaided, back up to a wall or
‘ - garage door and operate the
) lights. The reflected light should show
if they are warking properly

2 If more than one indicator light or
headlight has failed, it is likely that either

a fuse has biown or that there is-a fault in
the circuit (see Electrical fault finding in
Chapter 12). The mair 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.

3 To replace a blown fuse, puil 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).

W
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Wiper blades

Check the condition of the wiper blades; To remove a windscreen wiper blade, pull Where applicable, don’t forget to check
if they are ¢racked or show any signs of the arm fully away from the screen undl it the tailgate wiper blade as well. To
deterioration, or if the glass swept area is locks. Swivel the blade through 902, remove the blade, depress the retaining

smeared, renew them. For maximum clarity of  press the locking tab with your fingers, and  tab and slide the blade out of the hooked end
vision, wiper blades should be renewed slide the blade out of the hooked end of the  of the arm.
i annually, as a matter of course. arm.

Tyre pressures

! Note: The recommended tyre pressures for each vekhicle are given on a sticker attached to the rear of the fuel fiffer flap. The pressures given are for
the original equipment tyres - the recormended pressures may vary if any other make or type of tyre is fitted; check with the tyre manufaciurer or
supplier for fatest recommendations. The following pressures are typical, ) : o

Golf models Eront Rear
i Nomalload .. ... i e e e e 1.9 bars (28 psi) 1.9 bars {28 psi)
; Full foad: .
17 80RTAYTES ot e 2.2 bars (32 psi) 3.0 bars (44 psi
Allothertyres ... ... ... . 2.1 bars (30 psi) 2.6 bars (38 psi)
Bora models
Normal [oad . ... 1.9 bars (28 psi) 1.9 bars 28 psi)
Fullload .. ... . 2.1 bars (30 psi) 2.8 bars (41 psi)
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Lubricants and fluids

Engine (petrol)

Standard (distance/time) service interval Multigrade engine oil, viscosity SAE 5W/40 to 20W/50, to AP| SG/CD
(Duckhams Fully Synthetic Enginie Off, QXR Premium Petrol Engine Qi
or Hypergrade Peirof Engine Gif)

VW Longlife engine oil part number VW 503 00*

LongLife (variable} service interval
Engine {(diesel}
Standard {distance/time) service interval

Multigrade engine oll, viscosity SAE SW/40 to 20W/50, to AP! SG/CD
(Duckhams Fully Synthetic Engine O, QXR Premium Diesel Engine
Qit, or Hypergrade Diesel Engine Qil}

VW ELongLife engine oil part number VW 506 00"

Longlife {variable) service interval ........ .. ... ... ... ... ...,
VW additive G12 enly (antifreeze and corrosion protection)
VW G50 gear oil, viscosity SAE 75W/90 (synthetic)

VW ATF part no. G 052 162 A1

VW G50 gear oil, viscosity SAE 75W/90 (synthetic)
Hydrautlic fluid to SAE J1703F or DOT 4

{Duckhams Universal Brake and Clutch Fluic)

VW hydraulic ofl G 002 000

Coolingsystem . .........oiiiiini it
Manual transmission
Automatic transmission hydraulic fluid
Automatic transmission finaldrive ...........................
Brakingsystem ....... ... ... ..

Power steering reservoir

“A maxirmum of 0.5 litres of standard VIV 502 00 oif may be used for topping-up when LongLife oil is unobtainable
** A maximum of 0.5 litres of standard VW 505 00 oil may be used for topping-up whei LongLife oil is unobtainable

Choosing your engine oil

Engines need oil, not enly to lubricate moving
parts and minimise wear, but aiso to maximise
power output and to improve fuel economy.
By introducing a simplified and improved
range of engine oils, Duckhams has taken

- away the confusion and made it easier for you
to choose the right oil for your engine.

HOW ENGINE OIll. WORKS

* Beating friction

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

* Cooling hot-spots

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

s Cleaning the engine internally

Good quality engine oils clean the inside of
your engine, collecting and dispersing
combustion deposits and contraliing them
until they are trapped by the oll 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 {o you.
Never tip oil. down drains
or onto the ground.

DUCKHAMS ENGINE OILS

For the ‘driver/Who demands & premium

~quality oil for complete reassurance, we
‘ recommend synthetic formula Duckhams
" QXR Premium Engine Qils.

For. the: drivér who réquires a straight-

. forward quality engine oil, we recommend
Duckhams Hypergrade Engine Qils.

For. further iﬁfdrmation and advice, call the
Duckirams UK Helpline on 0800 212988.
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Contents

¢ Airfilter elementrenewal . ... ... ... .. ... e 29 Hinge and lock lubrication .. ......... e e 2
Airbagunitcheck ....... .. .. . .. ... .. 7 Hoseandfludleakcheck .............. e 11

. Antifreszecheck ... ... . i, e 16  Introduction ................ ... e e e 1

- Automatic transmission final drive cil levelcheck ... ............ 25 Lightsand horncheck .. ... e 8
Automatic transmission fluid levefcheck ........... ... .. ..... 27  Manual transmission cil levelcheck ..................... e 21
Auxiliary drivebelt checkandrenewal .. ... . ... ... ... ... 24 Pollenfiterelementrenewal ............. ... ... .. ... 23
Battery check ... .. i e 17  Power steering hydraulic fluid levelcheck .......... e .. 28
Brakefluid renewal ... ..o i .. 32 Regularmaintenance . ... ... i e 2
Brake hydraulic circuitcheck ....... ... ... .. . i, 13 Resetfting the service intervaldisplay ............ P 5
Brake pad check .. .ooiuin i i e e 4 Readtest........ e e e e, 18
Coolant renewal ... ... it 33 Sparkplugrenawal . ... e .26
Driveshaftgaltercheck ... ... i 12 Steering and suspensioncheck ........ .. .. .. . o i i, 15
Engine management self-diagnosis memory fault check ......... 8 Sunroofcheck andiubrication ....................... wea.. 20
Engineciland filterrenewal ........... ... .. it 3 Timing belt and tensioning roller check and renewal ............ 30

Exhaust emissions check ........... .. ... i, 31  Underbody protectioncheck .................. e .22
; Exhaust systemcheck ......... ... . ...l 14 Windscreen/tailgate/headlight washer systemcheck . ........... 10

Headlight beam adjustment ......... ... ... ... .cciiiiia.... 19

Degrees of difficulty

Easy, sutable for 2y, | Fairy easy, suitable % Fairly difficutt, 2, | Difficutt, suitable for % Very difficult,
novice with little for beginner with 25 | suitable for corpetent % experienced DIY Ay | suitable for expert DIY
experience sOme experience q\\ PIY mechanic & mechanic & ot professional
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a2 Specifications - petrol models

Specifications

Lubricants and fluids
Refer to end of Weekly checks

Capacities
Engine oil {including filter)
1.4 litre engines code AHW, AKQ,APE&AXP .. ... .ov e cvnns. 3.5 litres
1.6 litre engines:
SOHC code AEH, AKL & APF . .. it i iiraaie e aas 4.5 litres
DOHC code ATN & AUS . ... it e it ieie i iiae e 4.5 litres
1.8 litre engines code AGN, AGU, AQAS&ARZ ... ...ovivureena... 5.0 litres
2.0 litre engines code AQY & APK ... .. . e 4.0 litres
Cooling system ]
14and 1.61ltre engings . ....ovvreenerenevrnnninian.mo... B.0Ilitres
18and20litreengines . ... ... i e 5.0 litres
Transmission
Manual transmission:
Type 02K e e e 1.9 litres
TYPE O2d L e e 2.0 litres
Automatic transmission (Type 01M):
Main transmission . ... oo i i i e 5.3 litres
Finaldrive ..o e e 0.75 litres
Power-assisted steering
Allmodels ..o e 0.7 to 0.9 litres
Fuet tank
All MOdElS (BPPIOXIMALS) . - ..ot et e e e e e e e e 55 litres
Washer reservoirs .
Models with headlight washers ..., ... ... . ... 5.5 litres
Models without headlight washers ........ ... ... it 3.0 litres
Engine*
Cil filter:
1.6 litre engine:
Bora (engingcode AKL) ... Champion C146
Golf (enginecode AEH& AKL) .. ... ... .. ... .. iiiuiinn.. Champion G149
1.8 litre engine;
Bora{engine code AGN) . ...ttt e Champion G146
Golf fengine code AGN&AGU) ... ... .. iiiiennn.. Champicn C149
Allother engines . ...ttt i e i i No Champion recommendation

‘Champion product references correct at time of writing. If in doubt, please contact Champion on 01274 848283 for latest information.

Cooling system

Antifreeze mixture:
40% antifreeze ... . e e Protection down to -25°C
S0% antifreeze ... .. o e e Protection down to -35°C
Note: Refer to antifreeze manufaciurer for latest recommendations.

Fuel system*
Air filter element:

1.8 litre engine (code AGN&AGU) .. ... ... ... o ... Champion U562
2.0 litre engine: -
Bora (code AQY) ..o i e Champion U562
Allother engines .. ... ... i i i e No Champion recommendation

Fuei filter:
1.8 litre engine:

Bora(code AKE) ...t i e e e e Champion L237
1.8 litre engine (code AGN & AGU) ..., Champion [237
2.0 litre engine:
Bora (Code ALY} .. i i e e Champion L237
Alfother engines . ...t i e i e No Champion recommendation

“Champion product references correct at time of writing. If in doubt, please contact Champion on 01274 848283 for latest information.
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lgnition system™

Spark plugs:
1.4 litre engine:
Golf [code AHW & AKQ) . ... i it e i Champion RCBSTMC
1.6 litre engine:
Borafcode AHLY ... .. ... i i Champion RC8VTYC4
Golffcode AKL & AEH) . ... .. i i Champion RC8VTYC4
1.8 litre engine:
Bora(cods AGN&AKL) ... i i i it Champion RC8VTYC4
Golf fcode AGN & AGU) ... . o i i Champion RCBVTYC4
Allotherengings ... vt e i c e, No Champion recommendation
Sparkplugelectrade gap ... ... i e e Not adjustable
*Champion product references correct at time of writing. If in doubt, please contact Champion on 01274 848283 for latest information.
Brakes
Brake pad minimum thickness: -
Front ... iT s 10 mim (including backing plate)
= 7.5 mm {including backing plate)
Torque wrench settings ] Nm tbf #
Automatic transmissionifevelplug ... ... ... L Lo, 15 11
Manual gearbox filier/levelplug .......ccviiiii i 25 18
Roadwheel bolts ... ... . i it 120 89
Spark PIUgS . .o e e, 30 22
Sump drain plug:
14,1 6and 2.010itreengines ... ... ... . it ittt 30 22
1B engiINe . . e e 40 30

P —— e ————— - —-- FES—
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1nea COmponent locations - petrol models

Underbonnet view of a petrol 1.4 model

i

LN AWM

Engine oil filler cap

Engine oil dipstick

Coolant expansion tank
Windscreen/headlight washer fluid
reservoir

Power steering fluid reserveoir

HT leads and spark plugs

Ignition module

Air cleaner

Brake master cylinder fluid reservoir
Front suspension strut upper mountings
Battery

EGR valve

Alternator

Starter motor

Sump drain plug

Manual transmission

Oit filter

Oxygen sensor

Exhaust front pipe

Starter motor

Power steering pump
Radiator and electric cooling fan
Driveshafts

Front suspension lower arms
Steering track rods
Crossmember
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Component locations - petrol models 1aes

Rear underbody view of a petrol 1.4 model

Servicing 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 ail times, you may wish to
perform some of these procedures more
citen. We encourage frequent maintenance,
since it enhances the efficiency, performance
and resale value of your vehicte. -

When the vehicle is new, it should be
serviced by a dealer service department, in
crder 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 angine is
started the panel will illuminate for
approximately 20 seconds with service
information. With the standard display {fitted
to models manufactured up to and including
model year 1999), the service interval is
sirictly in accordance with the mileage (or km)
covered. With the LongLife display (fitied to

models manufactured from rmodel year 2000),
the service interval is variable according to the
number of starts, length of journeys, vehicle
speeds, brake pad wear, bonnet opening
frequency, fuel consumption, oif level and ol
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 flask ‘Service’ or ‘Service Now’.
Nate that if the variable (Longlife) service
interval is being used, the engine must only
be filled with the recommended long-life
engine oil (see Recommended fubricants 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

Fuel tank

Fuel fitter

Rear axfe assembly

Rear axle front mountings

Rear suspension coil springs
Handbrake cables

Rear suspension shock absorbers
Exhaust rear silencer and tailpipe

DN R WON -

described in the following paragraph, but note
that for models manufactured from model
year 2000 using the ‘variable’ interval, the
procedure will automatically reset the display
to a ‘distance’ interval (ie 10 000 miles/
15 000 km}. 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. Note: On models manufactured
from 2000, the owner can choose befween
the two servicing parameters — either the
‘distance’ or the ‘variable’ intervals.

To reset the display manually, switch off the
ignition, then press and hold down the trip
reset button at the bottom of 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
precedure.
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Models using distance
intervals

Note: On models manufactured from 2000, the owner can choose
between the two servicing parameters - efther the ‘distance’ or the
‘variable’ intervals.

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

Every 10 000 miles (15 000 km) -
‘Service OIL’ on display

[ Renew the engine oil and filter (Section 3)
Note: Frequent oif and filter changes are good for the engine. We
recommend changing the oil at less than the mileage specmed here,
or af least twice a year.
L} Check the front and rear brake pad thickness
(Section 4)
__ Reset the service mterval display (Section 5)

Every 12 months — ‘Service INSP’ on
display

Note: For vehicles cavering less than 20 000 miles (30 000 km) a

- year, the following work is carried out at the 12 month interval,

Check operation of ail external and interior lights,
warning lights and horn (Section 6)

Check the condition of the airbag unit(s) (Section 7)
Check the engine management self-giagnosis
mermory for faults (Section 8)

Lubricate all hinges and locks {Section 9)

Check the operation of the
windscreen/tailgate/headlight washer system(s) (as
applicabie) (Section 10)

Check all underbonnet components and hoses for
fluid and oil feaks (Section 11)
Check the condition of the driveshaft gaiters
(Section 12)

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

Check the condition of the exhaust systern and lts
mountings {Section 14)

Check the steering and suspension components
for condition and security (Section 15)

Check the coolant antifreeze concentration
{Section 16)

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

Carry out a road test (Section 18)

_. Reset service interval display (Section 5)

[
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Every 20 000 miles (30 000 km) -
‘Service INSP’ on display

Note: /f the vehicle is covering more than 20 000 miles (30 000 k)

Year, also carry out the operations described in the 12 month servic

L} Check the headlight beam adjustment (Section 19

[} Check the operation of the sunroof and lubricate
the guide rails (Section 20)

] Check the manual transmission oil level (Section 2-

L1 Check the underbody protection for damage
{Section 22)

L] Renew the pollen filter element (Section 23)

[] Reset service interval display (Section 5)-

Every 40 000 miles (60 000 km)

L1 Check the condition of the auxiliary drivebelt
(Section 24)

[ Check the automatic transmission final dnve oil
level (Section 25)

I Renew the spark plugs (Section 26)

[ Check the automatic transmission fluid level
{Section 27)

[} Check the power steering hydraulic fluid level
{Section 28)

Every 40 000 miles (60 000 km) o

48 months, whichever occurs first
L ! Renew the air filter element (Section 29)

Every 60 000 miles (90 000 km)

[ Renew the t[mmg belt and tenszonmg rolier
(Section 30) ]

Note: VIV specify timing bsit mspectron after the first 60 000 mite:

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

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

mainly for short fourneys, we recommend that this shorter renewe

interval fs adhered to. The belt renewal interval is very much up to the

individual owner but, bearing in rmind that severe engine damage wi

result if the beft breaks in use, we recommend the shorter inferval.

First 36 months then every
24 months

_ Check the exhaust emissions (Section 31)

Every 24 months (regardless of
mileage)

['] Renew the brake fluid (Section 32)

{1 Renew the coolant (Section 33)*

*Note: This werk is not included in the VW schedule and should nor
be required if the recommended VW G12 LonglLife coolani

antifreeza/inhibitor is used, However, if standard antifreezelinhibitor
is used, the work should be carrfed cut at the recommended interval
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Servicing schedule - petrol models 1a.

Models manufactured from
model year 2000 using
variable intervals

Note: The following service intervals are only applicable to modals with
a PR number of QGO, QG1T or QG2 (on the data sticker in the luggage
compartment, next to the spare wheel). The distance/time 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 fevel and ol
temperature). For exarnple, if a vehicle is being used under extreme
ariving conditions, the ‘oil’ sarvice may occur at 10 000 miles, whereas,
if the vehicle is being used under moderate driving conditions, it may
occur at 20 000 miles together with the ‘inspection’ service™ It is
important to realise that this system is completely variabie according to
how the vehicle Is being used, and therefore the service should be
carried out when indicated on the display.

Every 250 miles (400 km) or weekly

[ 1 Refer to Weekly checks

‘Service OIL on display

Note: Under ‘moderate’ driving conditions as defined by the on-

board computer, this service may occur at or near 20 000 miles

{30 000 km} or 24 months. Under ‘extreme’ driving conditions, it may

occur at 10 000 mifes (15 000 km) or at 12 months.

L Renew the engine oil and filter (Section 3

Note: Frequent oif and filter changes are good for the engine. We

recommend changing the oif at jeast twice a year,

I Check the front and rear brake pad thickness
{Section 4) :

! Reset the service interval display (Section 5)

‘Service INSP’ on diépiay

Note: Under ‘modsrate’ driving conditions as defined by the on-

board computer,. this service may occur at or near 20 000 miles

(30 000 km) or 24 months. Under ‘extrame’ driving conditions, it wilf

cccur earlier.

{1 Check operation of all external and interior lights,
warning lights and horn (Section 6)

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

] Check the engine management self-diagnosis
memory for faults (Section 8)

) Lubricate all hinges and Jocks (Section Q)

L1 Check the operation of the

windscreen/tailgate/headlight washer system(g) (as

applicable) (Section 10)

L7 Check all underbonnet components and hoses for
fluid and oil leaks (Section 11)

] Check the condition of the driveshaft gaiters
{Section 12)

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

[J Check the condition of the exhaust system and its
mountings (Section 14)

‘Service INSP’ on display (continued)

[J Check the steering and suspension components
for condition and security (Section 15)

L1 Check the coolant antifreeze concentration .
(Section 16) '

['] Check the battery condition, security, and
electrolyte level (Section 17)

[ Carry out a road test {Section 18)

[} Check the headfight beam adjustment (Section 19)

i Check the operation of the sunroof and lubricate
the guide raits (Section 20)

['1 Check the manual transmission oil level {(Section 21)

L Check the underbody protection for damage
(Section 22) _

[] Renew the pollen filter element (Section 23) -

| Check the exhaust emissions (Section 31)

{1 Reset the service interval display (Section 5)

Every 40 000 miles (60 000 km)

'[] Check the condition of the auxiliary drivebelt

(Section 24)

{1 Gheck the automatic transmission final drive oil
tevel (Section 25) : '

(] Renew the spark plugs {Section 26)

L1 Check the automatic transmission fluid level
{Section 27)

T1 Check the power steering hydraufic fluid level
(Section 28) o -

Every 40 000 miles (60,000 km) or
48 months, whichever occurs first
J Renew the air filter element (Section 29)

Every 60 000 miles (90 000 Km)
] Renew the timing belt and tensioning roller
{Section 30)

Note: VW specify timing beit inspection after the first 60 000 miles
{9C 000 krm) and then every 20 000 mife (3G 000 kmy) until the renewal
Interval of 120 000 miles {180 600 kmy), however, if the vehicle /s used
malnly for short journeys, we recommend that this shorter renewal
interval is adhered to. The balt renewal interval is very much up to the
individual owner but, bearing in mind that severe engine damage will
resuft if the belt breaks in use, we recommend the shorter interval.

Every 24 months (regardiess of
mileage)

L] Renew the brake fluid (Section 32)

[ ] Renew the coolant {(Section 33y

*Note: This work is not included in the VW schedule and should not
be required if the recommended Vv G12 Longlife coofant

antifresze/inhibitor is used, However, if standard antifreeze/inhibitor
i5 used, the work should be carried out at the recommended interval,

-



1a.s Routine maintenance and servicing - petrol models

“1" Introduction .

This Chapter is designed to help the home
mechanic maintain his/her vehicie for safety,
economy, leng life and peak performance.

The Chapter contains a master
maintenance schedule, followed by Sections
dealing specifically with each task in the
schedule. Visual checks, adjustments,
component renewal and other helpful items
are included. Refer to the accompanying
illustrations of the engine compartment and
the underside of the vehicle for the locations
of the various components.

Servicing your vehicle in accordance
with the mileage/time maintenance schedule
and the following Sections will provide a
planned maintenance programme, which should
result in a long and reliable service life. This is &
comprehensive plan, so maintaining some items
but not ethers at the specified service intervats,
will not produce the sarme 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 componenis 6 one another. For
example, if the vehicle is raised for any
reason, the exhaust can be inspected at the
same time as the suspension and steering
components.

The first step in this maintenance

programme is to prepare yourseif before the
actual work begins. Read through ali the
Sections relevant to the work to be carried
out, then make a list and gather alt 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
leveis and highiwear items, as suggested
throughout this manual, the engine will be
kept in relatively good running condition, and
the need for additional work wilt 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
regufar and frequent maintenance checks, is
purchased. In such cases, additional work
may need to be carried out, outside of the
regular maintenance intervals.

3 If engine wear is suspected, a compression
test (refer to the relevant Pant 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 comprassion
test indicates serious internal engine wear,

conventional maintenance as described in t
Chapter will not greatly improve il
performance of the engine, and may prove
waste of time and money, unless extensi:
overhaul work is carried ouf first,

4 The following series of operations are tho:
most  often required 1o improve il
performance of a generally peor-runni
angine:

Primary operations

a} Clean, inspect and test the battery (See
Weekly checks).
b) Check all the engine-related fiuids (See
Weekly checks).
¢) Check the condition and tension of the
auxifiary drivebelt (Section 24).
d) Renew the spark plugs (Section 26).
e) Check the condition of the air filter, and
renew if necessary (Section 29).
) Check the condition of all hoses, and
check for fluid leaks (Section 11),
g) Check the exhaust gas emissions
(Section 31).
5 If the above cperations do not prove fu
effsctive, carry out the following seconda
operations:

Secondary operations

All items listed under Primary operations, pit
the following:
a) Check the charging system (see
Chapter 5A).
b} Check the ignition systern (see Chapter 5F
¢} Check the fusl system {see Chapter 4A).
d} Renew the ignition HT leads.

Every 10 000 miles (15 000 km) or ‘Service OIL’ on display

'3 Engine ofl and filter renewal 3\
\

1 Frequent oil and filter changes are the most
important maintenance procedures which can
be underiaken 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 harmiful 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 suppeorted on
axle stands (see Jacking and vehicle suppori),
Whichever methed is chosen, make sure that
the vehicte remains level, or if it is at an angle,
that the drain plug is at the lowest paint.

3 Using a socket and wrench or a ring
spanner, slacken the drain plug about half a
turn (see flustration). Position the draining
container under the drain plug, then remove
the plug completely (see Haynes Hint).
Recover the sealing ring from the drain plug,

3.3 The engine oif drain plug location on
the sump

4 Allow some time for the old oil to drai
noting that it may be necessary to repositic
the ceontainer as the oil flow slows {o a Hrickle
§ After ali the oif has drained, wipe off tt
drain plug with a clean rag, and fit a ne

Keep the drain plug pressed into the
sump while unscrewing it by hand the
fast couple of turns. As the plug
releases, move it away sharpiy so the
stream of oif issuing from the sump
runs into the container, not up your
sleeve.
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Every 10 000 miles - petrol models 1a-s

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

sealing washer. Clean the area around the
drain pfug opening, and refit the plug. Tighten
the plug to the specified torgue.

6 if the fiiter is also to be renewed, move the
container into position under the oil fiter,
which is located on the left-hand side of the
cylinder block,

7 Using an oil filter removal tool if necessary,
slacken the filter initiafly, then unscrew it by
hand the rest of the way. Empty the il in the
filter into the container.

8 Use a clean rag to remove all oil, dirt and
sludge from the filter seafing 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 cnfy — do not use any tools,

10 Remove the old oil and all tools from
under the car then lower the car to the
ground.

11 Remove the dipstick, then unscrew the oil
filler cap from the cylinder head cover. Fill the
enging, using the correct grade and type of oit
(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 falf to the sump.
Continue adding oil 2 small quantity at a time
untif the tevel is up to the maximum mark on
the dipstick, Refit the fillar 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 tha

H31925

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

engine fs 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
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 oif circulated and the filter
completely full; recheck the level on the
dipstick, and add mere oil as necessary.
14 Dispose of the used engine ol safely, with
reference to General repair procedures in the
Reference section of this manual.

4 Brake pad check L EX

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 lf 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 roadwheeis.

8 Use a steel rule to check the thickness of
the brake pads (including the backing piate),
and compare with the minimum thickness
given in the Specifications (see illustration).
4 For a comprehensive check, the brake pads
should be removed and cleaned. The
operation of the cafiper can then also be
checked, and the condition of the brake disc
itself can be fully examined on both sides.
Refer to Chapter 9,

& If any pad's friction material is worn to the
specified minimum thickness or less, a/f four
pads at the front or rear, as applicable, must
be renewed as g set.

6 On completion of the check, refit the
roadwheels and lower the vehicle to the
ground.

5 Resetting the service %
. interval display . = =

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 paragraph, but
note that for models manufactured from
model year 2000, 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 frequency, fuel consumption,
oil level and ofl temperature, the display must
be reset by a VW deafership using the special
dedicated instrument. '

. 2 To reset the display manually, switch off the

ignition, then press and hold down the trip
reset button at the bottom of the speedometer.
Switch on the ignition and release the resst
button, and note that the 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
rasetting procedure.

Every 12 months or ‘Service INSP’ on display

6 Lights and horn check %
X

Check the operation of the horn and al!
external lights.

§RE— e —

7 Airbag unit check

By

Inspect the exterior condition of the
airbagis} for signs of damage or deterioration.

.

i 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.




1as10 Every 12 months - petrol models

8 . Engirie management 'sé'if#:'
dlagn05|s memory fault
; check £ Lo

This work should be carrted out by a VW
dealer or diagnostic specialist using speciat
equipment. The diagnostic socket is located
behind a cover beneath the central part of the
facia. The cover is clipped in position.

~9 Hinge and lock lubrication. - %
1 Lubricate the hinges of the bonnet, doars
and tailgate with a light general-purpose oil.
Similarly, lubricate all tatches, 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 Lightiy lubricate the bonnet release
mechanism and cable with a suitable grease.

10 Wmdscreen/tallgatel
headhght washer system
check :

| o

1 Check 1that each of the washer ]et nozzles
are clear and that each nozzle provides a
strong jet of washer fluid.

2 The tailgate jet should be dimed o 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 furn 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 Beora 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 fiuid frost concentration
is sufficient.

11 Hose and fluid leak check §§
.

/

1 Visually inspect the engine joint faces,
gaskels and seals for any signs of water or oil
leaks. Pay particular attention to the areas
around the camshaft cover, cylinder head, oil
filter and sump joint faces. Bear in mind that,
over a period of time, some very slight seepage
from these areas is to be expected — what you
are really looking for is any indication of a
serigus 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 alt cable-ties or securing clips are in place
and in good condition. Clips which are broken
or missing can fead to chafing of the hoses,
pipes or wiring, which could cause more
serious problems in the future,

3 Carefuily 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
coeling system components. Hese clips can
pinch and puncture hoses, resulting in cooling
system ieaks.

4 Inspect all tha~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.

6 With the vehicle raised, inspect the petrol
tank and filler neck for punctures, cracks and
other damage. The ¢onnection 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 metat
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 arcund the filler
neck and can become blocked or crimped.
Foliow 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 ajl fuel hose attachments
and pipe unions, and inspect the fuel
hoses and vacuum hoses for kinks, chafmg
and deterioration.

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

A leak in the coo!mg system will usua!!y
show up as white- or rust-cofoured -
deposits on the area adjoining the I_eak

ii..‘iﬁ,?ﬁveshaff gaiter check .

S

1 With the vehicle raised and secure
supported on  stands, slowly rotate
roadwheel. Inspect the condition of the out
canstant velocity {CV) joint rubber gaiter
squeezing the gaiters to open out the folc
Check for signs of cracking, spiits
deterioration of the rubber, which may allow t
grease 10 escape, and lead to water and ¢
entry into the joint. Also check the security a.
condition of the retaining clips. Repeat the
checks on the inner joinis (see illustration).
any damage or deterioration is found, t
gaiters should be renewed {see Chapter 8).

2 At the same time, check the general conditi
of the CV joints themselves by first holding t-
driveshaft and attempting to rotate the whe
Hepeat this check by holding the inner joint a
attempting to rotaie the driveshaft. A
appreciable movement indicates wear in t
joints, wear in the driveshaft splines, or a loc
driveshaft retaining nut.

: 13 Brake hydraulsc CIrCUlt
.. -.check. :

Kefafof s

1 Check the entire brake hydraulic circuit -
leaks and darmage, Start by checking 1
master cylinder in the engine cormpartment.

the same time, check the vacuum servo u:
and ABS units for signs of fluid leakage.

2 Raise the front and rear of the vehicle ar
support it on axle stands (see Jacking ar
vehicle support). Check the rigid hydrau
brake lines for corrosion and damage. Al
check the brake pressure regulator in t'
same manner.

3 At the front of the vehicle, check that t
flexible hydraulic hoses to the calipers are r
twisted or chafing on any of the surroundi
suspension components. Turn the steering

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

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

12,1 Check the condition of the driveshz
gaiters (arrowed)
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"14 Exhaust system check

V.4

1 With the engine cold {at feast an hour after
the vehicle has been driven), check the
complete exhaust system from the engine to
the end of the tailpipe. The exhaust systam 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
rountings are in good condition, and thzt all
relevant nuts and bolts are tight. Leakags at
any of the joints or in other parts of the systam
will usually show up as a black sooty stzin 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 sliencers. 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 additicnal clearance.

15 Steering and suspension
check ~ ot T

V4

1 Raise the front and rear of the vehicle, znd
securely support it on axle stands (sse
Jacking and vehicle sugport).

2 Visually inspect the track rod end balfoint
dust cover, the lower front suspension
balljoint dust cover, and the steering razk-
and-pinion gaiters for splits, chafing or
deterioration. Any wear of these components
will cause loss of Iubricant, 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 2n

hose unicns for fluid leaks. Also check “or

15.4 Check for wear in the hub bearings

" by grasping the wheel and trying to rock it

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 th& wheel at the 9 o'clock
and 3 o'clock positions, and try to rock it as
before. Any movement felt now may again he
caused by wear in the hub bearings or the
steering track rod balljoints. If the irner or
outer bafijoint is worn, the visual movement
will be obvious.

6 Using 2 large screwdriver or flat bar, check
for wear in the suspension mounting bushes
by levering between the refevant 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, logking for splits,
cracks or contamination of the rubber.

7 With the car standing on its wheels, have an
assistant turn the steering whesl back and
forth about an eighth of a turn each way,
There should be very little, if any, ilost
movement between the steering wheel and
roadwheels. If this is not the case, closely

abserve the joints and mountings previously

described, but in addition, check the steering
cofumn 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 strutsishock absorbers
should always be renewed in pairs on the
same axfe to ensure correct vehicle handling.
9 The efficiency of the suspension
strut/shock absorber may be checked by
bouncing the wvehicle at each corner.
Generally speaking, the body wifl 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,

%§
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16 Antifreeze check

1 The cooling system shoutd be fillsd 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 antifresze mixture - see
Specifications) or fluid loss. If ioss 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, piace 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 if the concentration is incorrect, it will be
necessary te either withdraw some ceoolant
and add antifreeze, or alternatively drain the
old coolant and add fresh coolant of the
correct concentration (see Section 33),

17 Battery check .

Vi

1 Open the battery cover, where fitted, then
squeeze together the lugs and lift the cover
from the terminal box on top of the battery.

2 Check that the leads are securely attached
to the battery positive and negative terminals.
3 Check the battery casing for damage or
cracking, and make sure the battery Is
secured firmly by the retaining clamp.

4 Check the battery electrolyte level with
reference to Chapler 54, Section 2.

5 On completion, refit the terminal box cover
and the battery cover,

18 Road test ..

A

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
propetty.

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, ete.

5 Check that the steering feels positive, with
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ne excessive 'sloppiness’, or roughness, and
check for any suspension noises when
cornering and driving over bumps.

Drivetrain

6 Check the performance of the engine,
cluich (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 cluich
action is smooth and progressive, that the
drive is taken up smoothly, and that the pedal
travel is not excessive. Also listen for any
neises when the clutch pedal is depressed.
10 On manuat gearbox models, check that all
gears can be engaged smoothly without
noise, and that the gear lever action is not
abnormally vague or ‘notchy’.

11 On automatic transmission models, make

sure that all gear changes 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 wearina
driveshaft joint, in which case renew the joint
if necessary.

Check the operation and
performance of the braking
system v

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

15 Check that the handbrake operate
correctly without excessive movement of th.
lever, and that it holds the vehicle stationar
on a slope.

16 Test the operation of the brake servo un
as follows. With the engine off, depress th
footbrake four or five times to exhaust th.
vacuum. Hold the brake pedal depressec
then start the engine. As the engine starts
there should be a noticeable ‘give’ in th:
brake pedat as vacuum builds up. Allow th-
engine to run for at least two minutes, an.
then switch it off. If the brake pedal i
depressed now, it should be possible t
detect a hiss from the servo as the pedal i
depressed. Afier about four or fiv
applications, no further hissing should b:
heard, and the pedat should feel considerabi
harder.

17 Under controlied emergency braking, th:
puising of the ABS unit must be felt at th
footbrake pedal.

Every 20 000 miles (30 000 km) or ‘Service INSP’ on display

19 Headlight beam adjustment 3
. ol . : . -. ) . &

}/

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 faciiities.

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

20 Sunroof check and | %
Iubr_ication SR %

Ve

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 recomrnend lubricant spray G 052 773.

21 Manual transmlssmn 0|I Ievel
check

?-rf}'w

1 Park the car on a level surface. For
improved access to the filler/level plug, appiy
the handbrake, then jack up the front of the
vehicle and support it on axle stands {see
Jacking and vehicle suppori), but nofe that the
rear of the vehicle should also be raised to
ensure an accurate level check. The oil level
must ke 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 wili
remain distributed around the transmission
components, resulting in an inaccurate level
reading.

2 Wipe clean the area arcund the filler/level

oy —

H31926

21.2a Filler/level plug location on the 02K
manual transmission

21.2b Filler/level plug location on the
02J manual transmission

plug, which is situated in the followint
locations:
a) 1.4 and 1.6 litre engines
(02K transmission) — the filler/levef piug 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/ievel plug is
situated on the front of the transmission
casing {see illustration).
3 The cil levef should reach the lower edge ©
the filler/level hole. A certain amount of oil wi'
have gathered behind the filier/lavel plug, an¢
will trickle out when it is removad; this doe:
not necessarily indicate that the level i:
correct. To ensure that a true ievel i
established, wait until the initial trickle has
stopped, then add oil as necessary untit ¢
trickle of new oil can be seen emerging. The
level will be correct when the flow ceases; ust
only good-quality oil of the specified type.
4 If the transmission has been overfilled sc
that ol flows out when the filler/level plug i
removed, check that the car is completely leve
{front-to-rear and side-to-side), and allow the
surplus to drain off into a suitable container.
5§ When the level is correct, refit the filler/lave
plug and tighten it to the specified torque
Wipe off any spilt oil then lower the car to the
ground.

22 Underbody protection check

Vi i

Raise and support the vehicle on axie
stands (see Jacking and vehicle support)
Using an electric torch or lead light, inspec
the entire underside of the vehicle, paying
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Every 20 000 miles - petrol models 1a1:

particular attention to the wheelarches. Look
for any damage to the flexible underbody
coating, which may crack or flake off with age,
leading to corrosion. Also check that the
wheelarch liners are securely attached with
any clips provided — if they come loose, dirt
may get in behind the liners and defeat their
purpose. If there is any damage to the
underseal, or any corrosion, it should
be repaired before the damage gets tco
serious.

23 Pollen filter element
renewal = . e

)

1 The poilen filter is located on the bulkhead,
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,

Every 40 000 miles (60 000 km)

The cover may be quite tight and the use of =
wooden wedge or sujtable 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.
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.

24 Auxiliary drivebelt check and R

renewal

Y/

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 pulfey
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

24.2 Checking the underside of the
auxiliary drivebelt with a mirror

H31827

24.6a Auxiliary drivebelt configuration on
non-1.4 litre engines with air conditioning

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.

Renewal

3 For improved access, apply the handbrake,
then jack up the front of the vehicle and
support it on axle stands (sze Jacking and
vehicle support). Remove the right-hand front
roadwheel, then remove the access panel
from the inner wheelarch,

4 For non-1.4 litre engines, use a spanner on

24.4 Release the tensioner and insert a
drill on non-1.4 litre engines

the lug provided and turn the tensioner
clockwise. Lock the tensioner in its releaseg
position by inserting a drill through the lug into
the tensicner body (see illustration}.

5 On 1.4 litre engines, use a spanner to turn
the tensioner central bolt clockwise to release
the tension on the drivebelt (see illustration).

€ 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) {sea illustrations).

7 Locate the new drivebelt on the pulleys,
then release the tensioner. Check that the beit

24.5 Removing the auxiliary drivebelt on
1.4 litre engines

24.6b Auxiliary drivebelt contfiguration on
1.4 litre engines with air conditioning

24.6c Auxiliary drivebelt configuration on
1.4 litre engines without ajr conditioning

Power steering 4 Air conditioning 1 Crankshaftpulley 4 Drivebelt
pump pulley compressor 2  Tensioner & Power steering
Idler roifer 5 Crankshaft pulley 3 Alternator puliey pump pufley

3 Alternatorpulley & Tensioner

-
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H31931

25.2 Disconnect the wiring (1) from the
speedometer drive (2}

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

8 Refit the access panel and roadwheel, and
lower the vehicle to the ground.

© 25 Autoinatic transmission final - '§§
. driveoll level check % AQ

1 Apply the handbrake, then jack up the front
of the vehicle and support it on axie stands
{see Jacking and vehicle supporf), but note
that the rear of the vehicle should aisc be
raised to ensure an accurate level check.

2 The final drive level check is made by
removing the speedemeter drive. First,
disconnect the wiring from the sender on the
top of the speedometer drive (see
itlustration).

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 iliustration).

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.

i,
4 St
R

26.3a Pull on the HT lead connectors with
a suitable hook . ..

25.4 The automatic transmission final drive oil level is checked on the bottom of the
speedometer drive

.

26 Spark plug renewal -

1 The correct functioning of the spark plugs is
vital for the correct running and efficiency of
the engine. It Is essential that the plugs fitted
are appropriate for the engine (a suitable type
is specified at the beginning of this Chapter).
If this type is used and the engine is in good
condition, the spark plugs should not need
attention between scheduied replacement
intervals. Spark plug cleaning is rarely
necessary, and should not be attempted
unless specialised equipment is avaifable, as
damage can easily be caused to the firing
ends.

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 (see

. Hlustrations). :

1.6 litre SOHC engines

4 Carefully [ever off the caps with a
screwdriver, then unscrew the nuts and

remove the engine top cover. Similarly
remove the second engine cover.

§ Disconnect the HT leads from the spark
plugs, taking care to pull on the connectors
and not the leads.

1.8 litre engines

6 Undo the screws (or release the clips) and
lifi the cover from the top of the engine.

7 Unscrew the bolts and remove the ignition
coils together with the HT leads (see
illustration).

2.0 litre engines

8 Carefully lever off the caps with a
screwdriver, then unscrew the nuts and
remove the engine top cover.

9 Disconnect the HT leads from the spark
plugs, taking care to pull on the connectors
and not the leads.

All engine codes

10 It is advisable 1o remove the dirt from the
spark plug recesses using a ciean brush,
vacuumn ¢leaner or compressed air before
removing the plugs, to prevent dirt dropping
into the cylinders.

11 Unscrew the plugs using a spark plug

spanner, suitable box spanner or a deep
socket and exiension bar. Keep the socket
aligned with the spark plug — if it is forcibly
moved to one side, the ceramic insulator may
be broken off. As each plug is removed,
examine it as foliows.

B

26.3b ... then remove the leads together
with the channels

26.7 Removing the ignition coils and HT
leads (AGU engine)
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Every 40 000 miles - petrol models 1a-1:

26.16 Adjusting a spark plug electrode gap

12 Examingtion of the spark piugs will give a
good indication of the condition of the engins.
If the insuiator nose of the spark plug is clean
and white, with no deposits, this is indicative
of 2 weak mixture or too hot a plug (a hot plug
transfers heat away from the electrode slowly,
a cold plug transfers heat away quickly}.

13 If the tip and insulator nose are covered
with hard biack-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.

14 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.

15 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 serfously impaired. On
engines fitted with multi-electrode spark
piugs; 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 manufécturer.
16 To set the gap on single electrode plugs,
measure it with a feeler blade and then bend

open, or closed, the outer plug electrode unti
the correct gap is achieved. The centre
electrode should never be bent, as this may
crack the insulator and cause plug failure, if

it is very often difficuft to insert spark
plugs into their holes without cross-
threading them. To avoid this
possibility, fit a short length of

5/16 inch internal diameter rubber hose
over the end of the spark plug. The
flexible hose acts as a universal joint to
heip align the plug with the piug hole.
Should the plug begin to cross-thread,
the hose will slip on the spark piug,
preventing thread damage to the

aluminium cylinder head

nothing worse. If using fesler blades, the gap
is comrect when the appropriate-size blade is a
firm sliding fit (see illustration).

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

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

19 Remove the rubber hose (if used), and
tighten the plug to the specified torque using the
spark plug socket and a torque wrench. Refit the
remaining spark plugs in the same manner.

20 Connect the HT leads in their correct
order, and refit any components removed for
access,

H31832

1 Levelplug

2  Leveltube

3 Filter cap

4 Retaining clip

27.3 Automatic transmission fluid level check

2

27 Automatic transmission fluld
level check - o

Vi

Note: An accurate fluid level check can oni
be made with the transmission fiuid at .
temperature of between 35°C and 45°C, and .
it is not possible fo ascertain this temperature
it Is strongly recommended that the check b:
made by a VW dealer who will have the
Instrumentation to chack the temperature anc
to check the transmission electronics for faui
codes. Overfilfing or underfiliing adverseh
affects the function of the transmission.

1 Take the vehicle on a short journey, ic
warm the transrmission up to normal operating
temperature, then park the vehicle on leve
ground and engage P with the selector lever
Raise the front and rear of the vehicle anc
support it on axie stands (see Jacking anc
vehicle support). Note: Before starting the
check, the fluid temperature must not be
above 30°C,

2 Start the engine and run it at idie speec
until the transmission fluid temperature
reaches 35°C.

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 fluic
level is correct and does not need to be
topped-up. Note that there will be some fluid
already present in the levei tube, and it will be
necessary to abserve 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.

$ If no {luid drips from the level tube, even
when the fluid temperature has reached 45°C,
it will be necessary to add fluid as foliows
white the engine Is still running.

8 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
rew cap must be obtained. On other models,
the cap securing cfip must be renewed,

7 With the cap removed, pull out the filler
tube plug then add the specified fluid untii 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 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.
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28 Power steering hydraulic %
. fluid level check - : &

;I

1 If the power steering fluid is cold, do not
start the engine, but turn the front roadwheels
to the straight-ahead position. If the fluid is at
normal temperature, start the engine and
allow it to idle, then turn the front roadwheels
to the straight-ahead position.

" 2 Using a screwdriver, unscrew the cap from
the hydraulic fiuid reservoir, and wipe clean

the integral dipstick with a elean cloth (see
llustration).

3 Screw on the cap hand tight then unscrew
it again and check the fluid level on the
dipstick. it must be in the *hashed’ area which
indicates the minimum and maximum fevels.
4 if the level is above the maximum level
mark, syphon off the excess amount. I it is
below the minimum leve! mark, add the
specified fluid as necessary, but in this case
check the system for leaks.

5§ On completion, screw on the cap and
tighten with the screwdriver. Switch off the
ignition where applicable,

Every 40 000 miles (60 000 km) or
48 months, whichever occurs first

2 ¥ Ak 7
28.2 Using a screwdriver, unscrew the cap
from the hydraulic fluid reservoir, and wipe
ciean the integral dipstick with a clean ¢loth

29 Air filter element renewal

s

1 Unscrew the bolts and remove the cover
from the alr fliter housing (see illustration). If
preferred, the cover may be removed from the
inlet duct.

2 Note how the slement is fitted, then remove
it {see illustration),

29.1 Remaving the cover from the air
cleaner {AGU engine)

29.2 Removing the air filter element
(AGU engine}

Every 60 000 miles (90 000 km)

3 Remove any debris and wipe clean the
interior of the housing.

4 Fit a new air filter element in position,
ensuring that the edges are securely seated
{see iflustration).

5 Refit the cover and secure with the boits.

B A
29.4 Removing the air filter element
{AEH engine)

30 Timing belt and tensioning :“%%
roller check and renewal A
R

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
beit renewal interval is very much up to the
indlviduai owner but, bearing in mind that
severe engine damage will result if the beit
breaks in use, we recommend the shorter
interval,

Inspection

1 Release remove the

the clips and

upper timing beit cover {refer to Chapter 2A
or 2B).

2 Using a spanner or sockst on the
crankshaft puiley bolt, turr the engine slowly
in a clockwise direction. Do not turn the
engine on the camshaft bolt.

3 Check the complete fength 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 renewad.
A broken belt witl 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 Chapier 2A or 2B for details {see
iliustration).

30.8 Removing the tensioning roller
{AGU engine)

M
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Every 24 months or ‘Service INSP’ on variable display

'31 Exhaust emiséions check

Vo iia

Every 24 months

This work is part of the manufacturer's
maintenance schedule, and involves testing
the exhaust emissions using an exhaust gas
analyser. Unless a fauit is suspacted, this test
is not essential, although it should be noted
that it is recommended by the manufacturers.

In the majority of cases, adjusting the id
speed and mixture Is either not possible,
requires access to dedicated VW te
equipment. Exhaust emissions testing
included as part of the MOT test.

32 Brake fluid renewal

Vo

Warning: Brake hydraulic fluid
can harm your eyes and damage
painted surfaces, so use
extreme caution when handling
and pouring it. Do not use fiuid that has
been standing open for some time, as it
absorbs moisture from the air. Excess
moisture can cause a dangerous loss of
braking effectiveness.
1 The procedure is similar to that for the
bleeding of the hydraulic system as described
in Chapter 9, except that the brake fluid
reservoir should be emptied by siphoning,
using a clean poultry baster or similar before
starting, and allowance should ba made for
the old fiuid to be expelled when bleeding a
section of the circuit.
2 Working as described in Chapter 9, open
the first bleed screw in the sequence, and
pump the brake pedal gently urtil nearly all
the old fluid has been emptied from the
master cylinder reservoir,

HAYNES OId hydraulic fluid is often

* much darker in colour than
HINT the new, making it easy to
distinguish ihe two.

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

4 Work through ail 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 fo above
the MiN level at all times, or air may enter the
system and greatly increase the fength of the
task,

5 When the operation is complete, check that
all bleed screws are securefy tightened, and
that their dust caps are refitted. Wash off all
traces of spilt fiuid, and recheck the master
Cylinder reservoir fluid level.

6 Check the operation of the brakes before
taking the car on the road.

33 Coolant renewal

H17

Note: This work is not included in the VW
schedule and should not be required if the
recommended VW G712 Longlife coolant
antifregze/inhibitor is used. However, if
standard antifreszelinhibitor Is used, the work
should be carried out at the recommendesd
interval,
Cooling system draining
Warning: Wait until the engine is
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
cortainer, or in a puddie in the driveway or
on the garage floor. Children and pets are
attracted by its sweet smefl, but antifreeze
can be fatal if ingested.
1 With the engine completely cold, cover the
expansion tank cap with a wad of rag, and
slowly turn the cap anti-clockwise to relieve
the pressure in the cooling system (a hissing
sound will normally be heard), Wait untit any
pressure remaining In the system is released,
then continue to turn the cap until it can be
removed.
2 Position a suitable container beneath the
radiator bottomn hose connection, then release
the retaining clip and ease the hose from the
radiator stub. If the hose joint has not been
disturbed for some time, it will be necessary
to gently manipulate the hose to brezk the
joint. Do not use excessive force, or the
radiator stub could be damaged. Allow the
coolant to drain into the container.
3 If the coolant has been drained for a reason
other than renewal, then provided it is clean
and less than two years old, it can be re-used,
though this is not recommended.
4 Once all the coclant has drained, reconnect
the hose to ithe radiator and secure it in
position with the retaining clip.

Cooling system flushing
5 If coolant renewal has been neglected, or if

the antifreeze mixture has become diluted,

then in times, the cooling system may gradual
lose efficiency, as the coolant passage
becomae restricted due to rust, scale deposits
and other sediment. The coocling syster
efficiency can be restored by flushing th
system clean.

6 The radiator should be flushe
independently. of the engine, to avoi
unnecessary contamination.

Radiator flushing

7 To flush the radiator disconnect the top an«
bottom hoses and any other relevant hose:
from the radiator, with reference to Chapter &
8 Insert a garden hoss inte the radiator tor
inlet, Direct a flow of clean water through the
radiator, and continue flushing until clea:
water emerges from the radiator bottor
outlet,

9 If after a reasonable period, the water sti|
does not run clear, the radiator can be fiushec
with a good proprietary cooling systerr
cleaning agent. It is important that their
manufaciurer's instructions are followec
carefully. if the contamination is particularly
bad, insert ithe hose in the radiator bottomr
outlet, and reverse-fiush the radiator.

Engine flushing

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

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

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

Cooling system filling

13 Before attempting to fill the cooting
system, make sure that all hoses and clips are
in good condition, and that the clips are tight.
Note that an antifreeze mixture must be used
all year round, to prevent corrosion of the
engine components (see following sub-
Section).

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

15 If the coolant is being renewed, begin by




1as18'Every 24 months - petrol models

pouring in a couple of litres of water, followed
by the correct quantity of antifreeze, then top-
up with more water.

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

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

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

removed while the engine is stilt warm, cover
the cap with a thick cloth, and unscrew the
cap slowly to gradually relieve the system
pressure (a hissing sound will normatly be
heard). Wait until any pressure remaining
in the system is released, then continue to
turn the cap until # can be removed.

Antifreeze mixture

19 The antifreeze should always be renewed
at the specified intervals. This is necessary
not only to maintain the antifreeze properties,
but afso fo prevent corrosion which would
otherwise occur as the corrosion inhibitors
become progressively less effective.

20 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.

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

22 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.

23 Do not use engine antifreeze in the
windscreen/tailgate washer system, as it will
cause damage to the vehicle paintwork. A
screenwash additive should be added to the
washer system in the quantities stated on the
hottle (see Weekly checks).

Ml
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Chapter 1 Part B:

1B

Routine maintenance and servicing —

diesel models

Contents

Air filter element renewal . .. ... ... il 33 Headlight beam adjustment ............... . ... .. ... ... ... 20
Abagunitcheck ... L 8 Hinge and tock lubrication . ............ e e 10
Antifreeze check ... ... ... . o i 17 Hose and fiuid teak eheck .. ... ... oo o 12
Automatic transmission final drive oif level check . .. ... ......... 28 Introduction ........ o 1
Automatic transmission fluid feval check ..................... 31 lightsandhornchesk .................. ... ... ... ... .. 7
Auxiliary drivebelt check ... ... .. o 27 Manual transmission oil level check .. ............ ... ... 22
Batterycheck ............ .. ..o . 18  Pollenfitter elementrenewal ................. . ... ... . 24
Brakefluid renewal ...... ... ... ... . o 34 Power steering hydraulic fluidfevel check . ................... 32
Brake hydraulic cirouitcheck ........... ... .. . ... . 14 Regularmaintenance ................... ... . ... ... .. 2
Brakepadcheck ........ ... . 4 Resetting the service interval display ... ............... ... .. 5]
Coolantrenswal ............. ... ... .. ... . 85 Roadtest........... ... oo 19
Driveshaft galtercheck ............. ... ... ... .. ... 13 Steering and suspensioncheck ......................... ... 16
Engine management self-diagnosis memory fault check ......... 9 Sunroof check and lubrication ................... ... ..., 21
Engine oif and filter renewal .. .......... .. .. .. ... .. ... 3 Timingbeltremewal ............... . . 23
Exhaust emissions check .. ............ .. .. ... ... ... ... 36  Timing belt retension (automatic models with engine code ALH) ... 25
Exhaust systemcheck .........covoeoun 15 Timingbeltcheck ........ ..., ... ... ... ... .. . .. ... ... 5
Fuslfilter renewal ... ... ... ... .. ... . . 30 Underbody protectioncheck ................ .. .0coo'ee . 23
Fuel filter water draining ................ . .. ... . ... ... ... 26 Windscreen/tailgate/headlight washer system check . ........... 11
Degrees of difficulty
Easy, suitable for 2y, | Fairly easy, suitable i‘\t Fairly difficuft, Ly | Difficult, suitable for g% Very difficutt, A,
novice with little % for beginner with % suitable for competent e\s experienced DIY By | suitable for expert DIY &
experience .\ SOMe exparience .‘* DIY miechanic ?\\ mechanic ?\\ or professional §
- .
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Lubricants and fluids
Refer to the end of Weekly checks

Capacities
Engine oil (including filter)
T8dieselengine ... e e 4.5 litres
Cooling system _
19dieselengine . ... . i i e e 6.0 litres -
Transmission
- Manua! transmission:

TP 02K L e e 1.9 litres

Type O2d . e e e 2.0 litres
Automatic transmission (Type 03A) . ... .. ... .. . . ccuo e ... 7.0 litres
Power-assisted steering
AlMORIS .« - . 0.7100.9 litres
Fuel tank
All models (ApproxXimate) . ... ...t 55 litres
Washer reservoirs
Models with headlight washers ............. ... ... .. ........ 5.5 litres
Models without headtight washers . ............... ... ....... 3.0 litres
Engine
Timing belt wear limit . ... ... e e e 22.0 mm wide
L = o No Champion recommendation

*Champion product references correct at time of writing. If in doubt, piease contact Champion on 01274 848283 for latest information,

Cooling system
Antifreeze mixture:
40% antifreeze .. ... . e Protection down to -25°C
Q0% antifreeze . ... L e Protection down to -35°C
Note: Refer to antifreeze manufacturer for latest recommendations.

Fuel system*
Alr filter element:

Bora [engine code AHL&ARF) . . ... oot Champion U562

Golf {engine code AGP, AGR, ALH & AUF) ... Champion U562
Fuel filter:

Bora (enginecode AHLEAHF) ... . i iun e, Champion L142

Golf (engine code AGP, AGR, ALH&AUF) .. ... ... unnnan... Champion L142
Glow plugs:

Bora (enginecode AHL&AMF) . ... i Champion CH171 (11 volts)

Golf {engine code AHU, AGR, ALH&AHF) .................... Champion CH171 (11 voits)
"Champion product references carrect at tirme of writing. If in doubt, please contact Champion on 01274 848283 for latest information.
Brakes
Brake pad minimum thickness:

FrOmt L 7.0 mm (including backing plate)

BBar . o e e 7.5 mm (including backing plate}
Torque wrench settings Nm Ibf
Automatic transmission levelpleg ..., ... .. 15 11
Manual gearbox fillerflevel plug ......... ... .. ... .. . 25 18
Oilfilter cap . ... e 25 - 18
Roadwheel belts .. ... ... . . 120 89

Sumpdrainplug . ..., .30 22
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Underbonnet view of a diesel 1.9 TDi model

Engine oil filler cap

Engine oil dipstick

Ol fitter

Coolant expansion tank

Fuel filter

Windscreen/headlight washer fiuid
reservoir

Master cylinder brake fiuid reservolr
Front suspension strut upper mounting
Alr cleaner housing

Battery

Fuel injection pump

Alternator

Brake vacuum pump

Fuel injectors

Front underbody view of a diesel 1.9 TDi model

Y
N

1 Sump drain plug

2 Manuaf transmission

3 Air conditioning compressor
4 Driveshaft

5 Radiator

6 Intercooler
7
8
g
0

Front suspenision lower arm
Crossmember
Steering track rod

10 Front brake caliper
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Rear underbody view of a diesel 1.9 TDi model

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 intervais
recommendad by us for vehicles driven daily,
If you wish to keep your vehicle in peak
condition ai all times, you may wish to
perform some of these procedures more
often. We encourage frequent maintenance,
since it enhances the efficiency, performarnce
and resale value of your vehicle.

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

All VW Golf/Bora models are equipped with
a service interval disptay indicator in the
instrument panel. Every time the engine is
started the panel wiil illuminate for
approximately 20 seconds with service
information. With the standard display (fitted
to models manufactured up to and including
model year 1999), the service intervai is
strictly in accordance with the mileage {or km}
covered. With the LonglLife display {fitted to

maodels manufactured from model year 2000),
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 variable (Longlife) service
interval is being used, the engine must only
be filled with the recommended long-life
engine cil (see Recommended iubricants and
fluids).

After completing a service, VW technicians
use a special instrument o 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

4

‘Fuel fank

Rear axle assembly

Rear suspension coil spring

Rear shock absorber

Exhaust rear silencer

Rear axle assembly front mountings
Handbrake cables

NG h W -

described in the following paragraph, but note
that for modets manufactured from model
year 2000 using the ‘variable’ interval, the
procedure wiil automatically reset the display
to a ‘distance’ interval (fe 10 000 miles/
15 000 km}. To have the display reset to the
‘variable’ {(LongLife) intervai, it is necessary to
take the vehicle to a VW dealer who will use a
special instrument to encode the on-board
computer. Note: On mode/s manufactured
from 2000, the owner can choose between
the two servicing pararneters — either the
‘distance’ or the ‘variable’ intervals.

To reset the display manually, switch off the
ignition, then press and hold down the trip
reset button at the bottom of 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.

ik
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Models using distance
intervals

Note: On models manufactured from 2000, the owner can choose
between the two servicing parameters - either the ‘distance’ or the

‘variable’ intervals.

‘Every 250 miles (400 km) or weekly
j{j Refer to Weekly checks.

‘Every 10 000 miles (15 000 km) -
‘Service OIL’ on display -

] Renew the engine oll and filter (Section 3)

Note: Frequent oif and filter changes are good for the engine, We

recormmend changing the ol at less than the mileage specﬂ‘“ ed here,

orat least twice a year.

] Check the front and rear brake pad thickness
{Section 4}

E} Check the condltlon of the timing belt {Section 5)

_ [] Reset the ser\nce lntervai dispfay (Sectlon 6)

Every 12 months 4 ‘Service INSP’ on
display L

Note: For vehrcles tovering less than 20 000 miles (30 000 km} a

year, the folfowing work is carried out at the 12 month interval, .

[} Check operation of all external and interior Ilghts
warning lights and horn (Section 7)

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

[J.Check the engine management self-diagn05|s '
memory for faults (Section ©)

‘] Lubricate all hinges and locks (Section 1 0)

[} Check the operation of the -
vwndscreen/tallgate/headllght washer system(s) {as

.- applicable) (Section 11)
[} Check all underbonnet components and hoses for

“fluid and il leaks (Section 12}

_ i] Check the condition of the driveshaft galters

{Section 13)

L] Check the brake hydraulic circuit for leaks and
damage (Section 14y

[0 Check the condition of the exhaust system and its
_mountings (Section 15)

[} Check the steering and suspension components
for condition and security (Section 16)

[ Check the coolant antifreeze concentration
{Section 17)

[} Check the battery condmon security, and
slectrolyte level (Section 18) ~

L] Carry out a road test (Section 19)

] Reset service interval dlspfay {Section 6)

Every 20 000 miles (30 000 km) -
‘Service INSP’ on display - :

Note: if rhe vehicle is covering more than 20 000 m:les (30 OOO km) .
year, also carny out the operations described in the 12 monih service

:J Check the headlight beam adjustment (Section 20)
‘[0 Check the operation of the sunroof and !ubncate

. the guide rails (Section 21)

: [J. Check the manual transmission oil level (Section 22
‘J Checkthe underbody protection for damage

- (Section 23}

EE Renewthe po!len filter element (Section 24)

[ Retension the timing belt (automatic modeis with
engine code ALH) (Section 25)

OJ Reset ser\nce interval display (Section )

Flrst 20 000 miles (30 000 km) then

every 40 000 miles (60 000 km)

[J Drain water from the fuel filter (Section 26)

Every 40 000 miles (60 000 km)

[]-Check the condltton of the aux:llary drivebelt
{Section 27) .

"D Check the automatlc transmnssxon final dnve oll

 level (Section 28)

'D Renew the timing béif (Section 29)

{1 Renew the fuel filter (Section 30)

.-.EI Check the autpmatlc transmrssmn fluid Ievei

(Section.31)

.D Check the power steering hydrauhc flu:d ievel ’

(Sectlon 32)

Every 40 000 miles (60 000 km) or

48 months, whlchever occurs first .
) Renew the a:r filter element (Sectson 33)

Every 24 months (regardless of

mileage) .
L) Renew the brake fluid (Section 34)

N Renew the coolant (Section 35)

First 36 months then every 24 months

[J Check the exhaust emissions (Section 36)
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Models manufactured from
model year 2000 using
variable intervals

Note: The following service intervals are only applicable to models with
a PR number of QGO, QG1 or QG2 (on the data sticker in the luggage
compariment, next to the spare wheel). The distance/time 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 weat, bonnet opening frequency, fuel consumption, oil flevel and oif
ternperature). For example, if a vehicle is being used under extreme
driving conditions, the ‘oil’ service may occur at 10 000 miles, whereas,
if the vehicie is being used under moderate driving conditions, it may
ocour at 20 000 miles together with the ‘inspection’ service. It is -
important to reafise that this system is completely variable according to
how the vehicle is being used, and therefore the service should be

‘Service INSP* on display unit (cont.)
[ Check the steering.and suspension components ~
- _ for condition and security (Section 16) .- '
.1 Check the coolant antifreeze concentration
© Section17) . .o L
[J Check the battery condition, securi
electrolyte level (Section 18) '
LI Carry out a road test (Section 19) o
[] Check the headlight beam adjustment {(Section 20)
(] Check the operatiori of the sunroof and lubricate
the guide rails (Section 21) ' -
‘L] Check the manual transmission oil level (Section 22)
1 Check the underbody protection for damage
(Section 23) - ch '
L1 Renew the pollen filter element (Section 24)

ty, and o

carried out when indicated on the display.

Every 250 miles (400 km) or weekly

] Refer to Weekly checks .-

Service Ol on display unit |
Note: Under ‘moderaté driving” conditions as defined by the on-
board computer, this service may occur at or near 20.000 miles

(30 000 km) or 24 months. Under, ‘exiremie’ driving conditions, it may

occur at 10 000 mifes (15 600 km) or at 12 months: -
-] Renew the engine oil and filter (Section 3)
Note: Freguent oif and fifter changes are good for the ehgine, We
recommend changing the oll at least twice a year, . . L
- Check the front and rear brake pad-thickness
(Séction 4) e e T

-] Check the condition of the timing belt (Section 5)
1 Reset'the service interval display (Section 6)

‘Service INSP’ on display unit

Note_f":Unde_F ‘moderate’ driving conditions as defined by the on-"

board computer, this service may, occur at or near_'_2'0 003 miles

{30 Q00 km) or 24 manths. Under ‘extreme’ driving conditions, it will

occur earfier.” Tl L

_J- Check operation of all external and interior lights,
warning lights and horn (Section 7) -

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

Check the engine management self-diagnosis

memory for faults (Section 9) : '

Lubricate all hinges and locks (Section 1 o)

Check the operation of the :

windscreen/tailgate/headlight washer system(s) (as

applicable) (Section 11)

Check all underbonnet components and hoses for

fluid and oil leaks (Section 12)

Check the condition of the driveshaft gaiters

(Section 13)

Check the brake hydraulic circuit for leaks and

damage (Section 14)

Check the condition of the exhaust system and its

mountings (Section 15)

LI L]

LI L

]

[ Check the exhaust emissions (Section 36)

L] Reset the service interval display (Section 6} .

First 20 000 miles (30 000 km) then
every 40 000 miles (60 000 km)

(1 Fuel filter water draining (Section 26) |

Every 40 000 miles (60 000 km)

[J Check the condition of the auxiliary drivebelt
(Section27) - = ot - . .

[] Check the automatic transmission final drive oil
level (Section28) = .. =~ . ‘

L1 Renew the timing belt (Section 29)* .

‘L] Renew the fuel filter (Section 30) .

[] Check the automatic transmission fluid (Section 31)

1 Check the power steering hydraulic-fluid level -
(Section32) . . =Ty e

* Note: VW specify a fiming beit renewal interval- of 60 000 miles

(90 000 km) for certain modiels {manual transmission models with engine

codes AQM, AGP, AGR, ALH, AHF & ASF), however, if the vehicle is
used mainly for short fourneys, we recommend that this shorter renewal
Interval is adhered fo. The belt renewal interval is very. much up fo the
individual owner but, bearing in mind that severe engine damage will
result if the beilf breaks in ise, we recommend the shorter inferval,

Every 40 000 miles (60 000 km) or

48 months, whichever occurs first
T Renew the alr filter element (Section 33) '

Every 60 000 miles (90 000 km)

[ Renew the timing belt (manual transmission
- models with engine codes AQM, AGP, AGR, ALH,
AHF, ASV) (Section 29)

Every 24 months (regardiess of
mileage) -

L] Renew the brake fluid (Section 34)

[} Renew the coolant (Section 35)
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Routine maintenance and servicing - diesel models &

1 introd uction_

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
ilustrations of the engine compartment and
the underside of the vehicle for the locations
of the various components.

Servicing your vehicle in accordance with
the mileage/time maintenance schedule and
the following Sections will provide a planned
maintenance programime, which should result
in a long and reliable service life. This is a
comprehensive plan, so maintaining some
items but not others at the specified service
intervals, will not produce the same results.

As you service your vehicle, you will
discover that many of the procedurss can -
and should — be grouped together, because of
the particular pracedure being performed, or
because of the proximity of two otherwise
unrelated components to one another. For
example, if the vehicle is raised for any
reason, the exhaust can be inspected at the
same time as the suspension and steering
components.

The first

step in this maintenance

programme is to prepare yourself before the
actual work begins. Read through all the
Sections refevant 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 paris
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 1t is possible that there will be times when
the engine is running poorly due to the lack of
regular maintenance. This is even more likety
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 valuabie
information regarding the overafl performance
of the main internal compeonents. Such a test
can be used as a basis to decide on the
extent of the work to be carried out. If, for
example, a compression test indicates serious
internal  engine  wear, conventional
maintenance as described in this Chapter will

not greatly improve the performance of
engine, and may prove a waste of time :
money, unless extensive overhaul wort
carried out first,

4 The following series of operations are th.
most  often required to improve
performance of a generally poor-runn
engine:

Primary operations

a} Clean, inspect and fest the battery (See
Weeidy checks).
b) Check all the engine-related fluids {See
Weekly checks).
¢) Drain the water from the fusi filter
(Section 26).
d) Check the condition and tension of the
auxiliary drivebelt (Section 27).
&) Check the condition of the air fitter, anc
renew if necessary {Section 33).
1} Check the condition of alf hoses, and
check for fluid leaks (Section 1 2).
g) Check the exhaust gas emissions
(Section 36).
5 If the above operations do not prove fu
effective, carry out the following secondz
operations:

Secondary operations

All items listed under Primary opsrations, pls
the following:
a} Check the charging system (see Chapier
54).
b) Check the pre-heating system {see
Chapter 5C).
c) Renew the fuel filter{Section 30) and
check the fuel system (see Chapter 48).

Every 10 000 miles (15 000 km) or ‘Service OIL’ on display

;
i

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. :

30 1 AL 1o

3 Engine oil and filter renewal §§
X

}4

1 Frequent oit and filter changes are the most
important preventative maintenance
procedures which can be undertaken by the
DIY cwner. As engine oil ages, it becomes
diluted and contaminated, which leads to
premature engine wear.

2 Before starting this procedure, gather ail
the necessary tocls and materials. Also make
sure that you have plenty of clean rags and
newspapers handy, to mop up any spilis.
ldeally, the engine oil shouid be warm, as it
will drain bstter, 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 scalging, and to

IS

protect yourself from possible skin irritant

and other harmful contaminants in use

engine oils, it is advisable to wear gicve

when carrying out this work. Access to th

underside of the vehicie wili be great!

improved if it can be raised on a lift, drive
onte ramps, or jfacked up and supported o
axle stands {see Jacking and vehicle support

Whichever method is chosen, make sure the
the vehicle remains tevel, or if it is at an angle
that the drain plug is at the lowest peint.

3 Slacken the sump drain plug about half
turn. Position the draining container under the
drain plug, then remove the plug compietely
(see Haynes Hint). Recover the sealing ring
from the drain piug.

4 Allow some time for the cld oil to drain
noting that it may be necessary to repositior
the container as the ofl flow slows to a trickle.
5 After all the oil has drained, wipe off the
drain plug with a clean rag, and fit & new
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3.7a Unscrew the cap...

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

6 Place cloth rags around the oil filter location
on the front of the cylinder block, and have
ready a suitable centainer to place the old
filter in,

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
from the centre rod. Lift out the filter elerment
(see illustrations). Dispose of the element.

8 Using a clean rag, wipe al! oil and siudge
from the inside of the filter housing and cap.

9 Insert the new element. Fit new sealing
rings to the cap, then refit it and tighten to the
specified torque. Remove the rags from the
cylinder block.

10 Remove the old oil and all tools from
under the car then lower the car to the ground
(if 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
funne! may help to reduce spillage. Pour in
haif the specified quantity of oil first (see
itliustration), then wait a few minutes for the
oil to fall to the sump (see Weekly checks).
Continue adding oil a small quantity at a time
untit the level is up fo the maximum mark on
the dipstick. Refit the filter cap.

12 Start the engine and run it for a few

3.11 Pour in half the specified quantity of
ofl first, wait, then add the rest

3.7b ...and remove the filter element

minutes; check for leaks around the oil filter

cap and the sump drain plug. Note that there
pressure warning light goes out when the
engine is started, as the oil circulates through
{where fitted} before the pressure builds up.
Warning: On turbocharged
A engine speed above idling while
the oif pressure light is
be caused to the turbocharger.
13 Switch off the engine, and wait a few
more. With the new oil circulated and the filter
completely full, recheck the level on the
14 Dispose of the used engine oif safely, with
reference to General repair procedures in the

may be a few seconds delay before the oll
the engine oil galleries and the new oil filter

engines, do not increase the
illuminated, as considerable damage can
minutes for the oil to ssttle in the sump once
dipstick, and add more oil as necessary.
Reference section of this manual.

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 pfate must not be less
given in the

than the dimension
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 the 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 a comprehensive check, the brake pads
should be removed and cleaned. The
operation of the caliper can then alsc 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, alf 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.

'_ 5;:‘ Timing belt check '

1 Release the clips and remove the upper
timing belt cover (refer to Chapter 2C).

2 Using vernier calipers, measure the width of
the timing belt where it is located on the
camshaft sprocket, and compare with the
wear limits in the Specifications. If the wear

H31925

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

4.3 The thickness (a) of the brake pads
must not be less than the specified amount
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Every 10 000 miles - diesel models 1&.

limit has been reached, the hrnmg belt must
be renewed.

3 Using a spanner or socket on the
crankshaft pulfey bolt, turn the engine slowly
in a clockwise direction. Do not turn the
engine on the camshaft boit.

4 Check the complete length of the
timing belt for signs of cracking, tooth
separation, fraying, side glazing, and
oil or grease contamination. Use an electric
torch and mirror to check the underside of the
belt.

5 If there is any evidence of wear or
damage as described in the Ilast
paragraph, the timing belt must be renewed.
A broken belt will cause major damage 1o the
engine.

6 After making the check, refit the upper

timing belt cover and remove the
spanner/socket from the crankshaft pulley
boit.

B R&settmg the service
mterval d:splay" :

1 Aﬁer 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 pessible for the owner to reset the display
as dascribed in the following paragraph, but
note that for~models manufactured from
modsl year 2000, the procedure will

automatically reset the display to
10 000 mile (15 000 km) interval. To continu
with the ‘variable’ intervals which take int
consideration the number of starts, length «
journeys, vehicle speeds, brake pad wea
bonnet opening frequency, fuel consumptior
oil level and oil temperature, the display mus
be reset by a VW dealership using the speci:
dedicated instrument.

2 To reset the display manually, switch off th
ignition, then press and hold down the tri
reset button at the bottom of the speedomete.
Switch on the ignition and release the rese
button, and note that the service will appear |
the display. Tum the digital clock reset kno:
clockwise, and the display will now return t
normal. Switch off the ignition to complete th-
resetting procedure.

Every 12 months or ‘Service INSP’ on dlsplay

7 nghts and horn check ‘f%
& N

Check the operation of the horn and all
external lights.

-8 Airbag un':if éhéck

WP

Inspect the exterior condition of the
airbagi(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 aﬁect the
deployment of the unit.

9 Engine management self-
' diagnosis memory fault
check o

WP

This work should be carried cut 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.

10 Hinge and'lock lubrication

Ve

t Lubricate the hinges of the bonnet, doors
and tailgate with a light general-purpose oil.
Similarly, lubricate all latches, locks and fock
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
machanism and cable with a suitable greass.

11 Windscreen/tailgate/
headlight washer system
check

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

2 Th= taiigate jet should be aimed to spray at
the cantre 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
ecceninc.

4 On Golf models, the headlight inner jet
shoutd be aimed slightly above the horizantal
centrsline of the headlight, and the outer jet
shouid be aimed slightly below the centreline.
On Bora models, the headlight jet should be
aimed slightly below the horizontai centreline
of the headlight. VW technicians use a special
toal 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 sufiicient.

12 Hose and fluid leak check

Ve o

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
fiiter 2d sump joint faces, Bear in ming that,
over a psricd of time, some very slight
seepage from these areas is to be expected —
what vou are really fooking for is any
indication of a serious leak. Should a leak be
found. reniew the offending gasket or oif sea!
by referring to the appropriate Chapters In this
manua!,

2 Also check the security and condition of all

the engine-refated pipes and hoses. Ensun
that all cable-ties or securing clips are in place
and In good condition. Clips which are broke:
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 anc
heater hoses along their entire length. Renev.
any hose which is cracked, swollen o
deteriorated. Cracks will show up better if the
hose is squeezed. Pay close attention to the
hose clips that secure the hoses to the
coeling system components. Hose clips car
pinch and puncture hoses, resulting in cooling
system leaks.

4 Inspect all the coafing 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. .

6 With the vehicle raised, inspect the petro!
tank and filter nsck for punctures, cracks and
cther damage. The connection between the

A leak in the codling system will
usually show up as white- or rust-
coloured deposits on the area adjoining
the leak :
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13.1 Check the condition of the driveshaft gaiters {arrowed)

filler neck and tank is especially criticaf.
Sometimes a rubber filter 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 patrol tank.
Check for loose connections, detericrated
hoses, crimped fines, 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 fines 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.

-13 Driveshaft géiter check

1 With the vehicle raised and securely
supperted on stands, slowly rotate the
roadwheel. inspect the condition of the outer
constant velogity (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

117

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.

14 Brake hydrauhc c:rcuzt
check :

m

1 Check the entire brake hydraulic circuit for
leaks and damage. Start by checking the
rmaster 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 surounding
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 vehicie to the ground after
making the checks.

15 Exhaust system check

Vo

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
& hoist, or suitably supported on axie stands,
so that the exhaust components are readily
visible and accessible (see Jacking and
vehicle support).

2 Check the exhaust pipes and connections

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

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 (it
possible) and twist the pipes as necessary to

provide additional clearance.

“16° Steermg and suspensmn
check o

S
SN
N

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
halljoint 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
detericration 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. Alse check for
signs of fluid leakage under pressure from the
steering gear rubber gaiters, which woutd
indicate failed ftuid 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
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assisiant depresses the footbrake. If the
moevement 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'cloek 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 starding 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 feakage around
the front suspension struts and rear shock
absorber. Should any fiuid be noticed, the
suspension strut or shock absorber is
defective internaily, 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 positicn 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 Antifreeze check

V7 i

1 The cocling system should be filled with the
recommended G12 antifreeze and corrosion
protection fluid ~ do not mix this antifreeze
with any other type. Cver a pericd of time, the
toncentration of fiuid may be reduced due to
topping-up {this can be avoided by topping-
up with the correct antlireeze mixture - see
Specifications) or fluid loss. If loss of coolant

has been evident, it is important fo 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 siowly
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 If the concentration Is incorrect, it will be
necessary to either withdraw some coolant
and add antifregze, or alternatively drain the
oid coolant and add fresh coclant of the
correct concentration (see Section 35),

18 Battery check

Vil

1 Open the batiery cover, where fitted, then
squeeze together the lugs and lift the cover
from the terminal box on top of the battery.

2 Check that the leads are securely attached
to the battery positive and negative terminals.
3 Check the battery casing for damage or
cracking, and make sure the battery is
secured firmly by the retaining clamp.

4 Check the battery electrolyte level with
reference to Chapter 5A, Section 2.

5 On compietion, refit the terminal box cover
and the battery cover.

19 Road test

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
cerrectly, 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
ne unusual vibrations or nolses which may
indicate wear in the driveshafts, wheel
bearings, etc.

§ Check that the steering feels positive, with
no excessive ‘sloppiness’, or roughness, and

check for any suspension noises wher
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 peda
travel is not excessive. Also listen for any
noisas when the clutch pedal is depressed.
10 Cn manual gearbox models, check that all
gears can be engaged smoothly without
neise, and that the gear lever action is not
abnormally vague or ‘notchy’,

11 On automatic transmission models, make
sure that ail gear changes oceur 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 fuil-lock.
Carry out this check in both directions. If 2
clicking noise is heard, this indicates wear in a
driveshaft joint, in which case renew the joint
if necessary.

Check the operation and
performance of the braking
system

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

15 Check that the handbrake operaies
correctly without excessive movement of the
lever, and that it holds the vehicle stationary
ch 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 engins
to run for at ieast two minutes, and then swiich
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, ne further hissing
should be heard, and the pedal should feel
considerably harder.

17 Under controlled emargency braking, the
pulsing of the ABS unit must be feit at the
footbrake pedal.
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Every 20 000 miles (30 000 km) or ‘Service INSP’ on display

20 Headilght beam ad;ustment 3:

]

f‘

1 Accurate adjustment of the headhght 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 carmried out in an
emergency, and further details are given in
Chapter 12.

21 Sunroof check and
lubrication

Y

1 Check the operation of the sunroof, and
feave it in the fully open position.

2 Wipe clean the guide raiis on each side of
the sunroof opening, then apply lubricant
to them. VW recommend lubricant spray
G 052 778.

22 Mah‘uéi transmission oil level
check

€§$
N
3

‘fk

1 Park the car on a leve! surface. For improved
access to the filler/level plug, apply the
handbrake, then jack up the fromt of the vehicle
and support it on axle stands {se= 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 oll is checked immediately after driving
the car, some of the ofl will remain disiributed
around the transmission components, resulting
in an inaccurate level reading.

2 Wipe clean the area around the filler/level
plug, which is situated in the following
locations:

a) 02K transmission — the fillerflevel plug is
situated on the left-hand end of the
transmission casing (see iflustration).

b} 02J transmission - the fillerflevel plug is
situated on the front of the transmission
casing (see illustration).

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 oif of the specified typs.

4 if the transmission has been overfilled so
that oil flows out when the filler/ievel 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 level is correct, refit the filler/ievel
plug and tighten it to the specified torque.
Wipe off any spilt ol then lower the car to the
ground,

23 Underbody protectlon check

f’/fw .

Raise and support the vehicle on axle
stands (see Jacking and vehicle support).
Using an electric torch or lead light, inspect
the enlire underside of the vehicle, paying
particular attention to the wheelarches. Look
for any damage to the flexible underbody
coating, which may crack or flake off with age,
leading to corrosicn. Also check that the
wheeglarch liners are securely attached with
any clips provided - if they come loose, dirt

may get in behind the linérs and defeat their
purpose. If there is any damage to the
underseal, or any corrosion, it should be
repaired before the damage gets too serious.

24 Pollen filter element renewal -3y

Y

1 The pollen filter is located on the bulkhead,
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.
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.

4 Locate the frame info 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.

25 Timing belt réteﬁsion f&
. (automatic models with ay
. enging code ALH) ) ?\\

1 Referring to Section 5 remove the timing
belt cover and inspect the timing belt.

2 If signs of oil contamination are found, trace
the source of the leak, and rectify it. Wash the
engine timing belt area and ali related
components, {o remove all traces of oil.

3 Check and if necessary adjust the belt

tension, as described in Chapter 2C, Sec-

tion 7. On completion, refit the belt cover.

e

H31926

22.2a Filler/level plug location on the 02K manual transmission

22.2b Filler/level plug location on the 02J manual transmission
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Eter first 20 000 miles (30 000 km) then every
40 000 miles (60 000 km) '

26 Fuel fiter water draining . %

1 Periodically, the water coilected 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 wheelarch (see
illustration). At the top of the filter unit,
release the clip and lift out the control vaive,
leaving the fuel hoses attached.

3 Slacken the screw and raise the filter in its
retaining bracket

4 Position a container below the fitter unit and
pad the surrounding area with rags to absorb
any fuet 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 contro! valve to the top of the fiter
and insert the retaining clip. Close the drain
valve and wipe off any surplus fuel from the
nozzle.

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 Haise 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.

Every 40 000 miles (60 000 km)

26.2 The fuel filter is mounied on the inner
wing, above the right-hand
wheelarch

27 Auxiliary drivebelt check -

o

Checking

1 Apply the handbrake, then jack up the front
of thevehicle and support it on axle stands
{see Jacking and vehicle suppori).

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, splitiing and
fraying on the surface of the belt; check also
for signs of glazing (shiny patches) and

27.4 Turn the tensioner central bolt
clockwise to release the tension on the
drivebelt

O b WA -

separation of the belt plies. if damage or wear
is visible, or if there are fraces of oil or grease
on it, the belt should be renewed.

Renewal

3 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}. Remove the right-hand front
readwheel, then remove the access panet
from the inner wheelarch.

4 Use a spanner to turn the tensioner central
bolt clockwise to release the tension on the
drivebelt (see ilfustration).

5 Note how the drivebelt is routed, then
remove it from the crankshaft pulley,

27.5a Auxiliary drivebelt configuration on
models without air conditioning

Crankshaft pulfey

Tensioner

Alternator pulfey

Auxiliary drivebelt

Power steering pump pulley

alternator pulley, power steering pump pulley,
and air conditioning compressor pulley (where
applicable) (see itlustrations).

6 Locate the new drivebelt on the pulleys,
then release the tensioner. Check that the beit
is located correctly in the multi-grooves in the
puileys.

7 Refit the access panel and roadwheel, and
lower the vehicle to the ground.

H31935

27.5b Auxiliary drivebelt configuration on
models with air conditioning

Crankshaft pulley

Tensioner

Alternator pulley

Power steering pump pultey

Icler

Auxitiary drivebelt

Air conditioning compressor puifey

N O A W

~d
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H31930

28.2 Disconnect the wiring (1) from the
speedometer drive {2)

utomatic transmission final R
drive oil level check ?‘Q

B

f/

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 speedomster drive and
withdraw it from the transmission. There is no
need to remove the sender unit from the top
of the drive.

28.4 The automatic transmission final
drive oil level is checked on the bottom of
the speedometer drive

4 Wipe clean the lower end of the drive, then
re-insert it and screw it fully into the
{ransmission. Remove it again and check that
the oil level is between the shoulder and the
end of the drive (see iflustration).

§ If necessary, add the specified oif through
the drive aperture until the level fs correct.

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

7 Lower the vehicle to the ground.

29 Timing belt renewal

Refer to Chapter 2C for details of renewing
the timing belt.

30.2b ... and lift out the control valve,
leaving the fuel hoses attached to it

M S

30.1 The fuel filter is mounted on the inner
wing, above the right-hand wheelarch

30 Fuel filter renewal 7 ._ %

1 The fuel filter is mounted on the inner wing,
above the right-hand wheelarch (see
illustration). Position a container undermeath
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 suppfy
and defivery hoses from the ports on the of the
fitter 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
foss.

4 Siacken the securing screw and raise the filter
out of its retaining bracket (see illustrations).

5 Fit a new fusl 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 originatty
fitted, use equivalent size worm-drive clips on
refitting (see illustration). Remove the
coliecting container and rags.

i G

30.4a Loosen the securing screw . ..

30.4b ... and raise the filter out of its
retaining bracket

30.7 Reconnect the fuel supply and
delivery hoses
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Level plug
Level tube
Filler cap
Retaining clip

G N) ~

31.3 Automatic transmission fluid level check

8 Start and run the engine at idle, then check
around the fuel filter for {uel leaks. Note: /t
may lake a few seconds of cranking before the
engine staris.

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

31 Adt_omatic transmission fluid %
levél check e “Q

Note: An accurate fluid jevel check can only
be made with the transmission fluid at a
ternperature of between 35°C and 45°C, and if
it is not possible to ascertain this femperature,
it is strongly recommended that the check be
made by a VW dealer who will have the
instrumentation ta 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 up to normal operating
temperature, then park the vehicle on level
ground and engage P with the selector lever.
Raise the front and rear of the vehicle and
suppert it on axle stands (see Jacking and
vehicle support). Note: Before starting the
check, the fluid temperature must not be
above 30°C.

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
iHustration).

4 |f fluid continually drips from the level tube

as the fluid temperature increases, the fluid

level is correct and does nof 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 oif the ofd seal
and fitting a new one. Refit the plug and
tighten 1o the specified torque.

§ If no fluid drips from the level tube, even
when the fiuid temperature has reached 45°C,
it wilt 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 permarnently damaged and a
new cap must be obtlained, 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 levei tube. Check the
condition of the seal on the level plug and
renewv it if necessary by cutting off the cld seal

R

)

32.2 Using a screwdriver, unscrew the cap
from the hydraulic fluid reservoir, and wipe
clean the integral dipstick with a clean
cioth

and fitting a new one. Refit the plug and
tighten o the specified torque.

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

9 Switch off the ignition 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 sericus.

32 Power steering hydi’auiic %
E _ﬂuic_l_ level check - . St

’

1 [§ the power steering fluid is cold, do not
start the engine, but turn the front roadwhesis
to the straight-ahead positicn. I the fluid Is at
normal iemperature, ‘start the engine and
aflow it {o idle, then turn the front roadwhesls
to the straight-ahead position.

2 Using a screwdriver, unscrew the cap from

the hydraulic fluid reservoir, and wipe clean
the integral dipstick with a clean cioth {see
ilustration).

3 Screw on the cap hand tight then unscrew
it again and check the fluid level on the
dipstick. [t must be in the ‘hashed’ area which
indicates the minimum and maximum levels,
4 If the level is above the maximum level
mark, syphon off the excess amount. I it is
below the minimum level mark, add the
speclfied fluid as necessary, but in this case
check the system for leaks.

5 On completion, screw on the cap and
tighten with the screwdriver. Switch off the
ignition where applicable.

Every 40 000 miles (60 000 km) or 48 months, whichever

comes first

33 Air filter element renewal

Vo

1 The air filter is housed in the air cleaner,
which is situated on the left-hand side of the
inner wing.

2 Undo the screws and iift the cover from the
top of the air cleaner body.

3 Lift out the air filter element.

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

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.
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Every 24 months
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Warning: Brake hydraulic fluid

34 Brake fiuid renewal
can harm your eyes and damage
painted surfaces, so use

extreme caution when handiing

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
reserveir should be emptied by siphoning,
using a clean poultry baster or similar before
starting, and allowance should be made for
the oid fluid to be expelled when bleeding a
section of the circuit.

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

‘R Oid hydraufic fluid is often
HAYNES E g :
much.darker in colour than_
m the new, making it easy to
T .distinguish t_he two.

3 Top-up to the MAX level with new fluid, and
continue pumping untit only the new fluid
remains in the reservoir, and new fluid can be
seern emerging from the bfeed screw. Tighten
the screw, and top the reservoir level up to the
MAX fevel line. :
4 Work through all the remaining bieed
screws in the sequence until new fluid can be
seen at all of them. Be careful to keep the
master cylinder reservoir topped-up {0 above
the MIN level at all times, or air may enter the
systemn 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 spii fluid, and recheck the master
cylinder reservoir fluid level.

6 Check the operation of the brakes before
taking the car on the road.

35 Coolant renewal

P

Note: This work is not included in the VW
schedule and should not be required if the
recommended VW G112 Longlife coolant
anfifreezel/inhibitor is used. However, if
standard antifreeze/inhibitor is used, the work

should be carried out at the recommended
interval.

Cooling system draining

Warning: Wait until the engine is
cold before starting this
procedure. Do not allow
antifreeze to come in conlact
with your skin, or with the painted
surfaces of the vehicle. Rinse off spills
immediately with plenty of waier. Never
feave antifreeze lying around in an open
container, or in a puddie in the driveway or
on the garage floor. Children and pets are
atiracted by its sweet smell, but antifreeze
can be fatal if ingested,
1 With the engine completely cold, cover the
expansion tank cap with a wad of rag, and
slowly turn the cap anti-clockwise to refieve
the pressure in the coaling system (a hissing
sound will normally be heard). Wait until any
pressure remaining in the system is released,
then continue to turn the cap until it can be
removed.
2 Position a suitable container beneath the
radiator botiom hose connection, then release
the retaining clip and ease the hose from the
radiator stub. If the hose joint has not been
disturbed for some time, it will be necessary
to gently manipulate the hose to break the
joint. Do not use excessive force, or the
radiator stub could be damaged. Allow the
coolant to drain into the container.
3 {f the coolant has been drained for a reason
other than renewal, then provided it is ¢clean
and less than two years old, it can be re-used,
though this is not recommended.
4 Once all the coolant has drained, reconnect
the hose to the radiator and secure it in
position with the retaining clip.

Cooling system flushing

5 If coolant renewal has been neglected, or if
the antifreeze mixture has become diluted,
then in time, the cooling system may gradually
lose efficiency, as the coolant passages
become restricted due to rust, scale deposits,
and cother sedirment. The cooling system
efficiency can be restored by flushing the
system clean.

6 The radiator shouid be #ushed
independently of the engine, to avoid
unnecessary contamination.

Radiator flushing

7 To flush the radiator disconnect the top and
bottom hoses and any other relevant hoses
from the radiator, with reference to Chapter 3.
8 Insert a garden hose info the radiator top
intet. Direct a fiow of clean water through the
radiator, and continue flushing until clean
water emerges from the radiator bottom
outlet.

9 If after a reasonable period, the water still
does not run clear, the radiator can be flushed

with a good proprietary cooling system
cleaning agent. It is important that their
manufacturer’s instructions are followed
carefully. If the contamination is particularly
bad, insert the hose in the radiator bottom
outlet, and reverse-flush the radiator.

Engine flushing

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

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

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

Cooling system filling

13 Before attempting to fill the cooling
system, make sure that all heses and clips are
in good condition, and that the clips are tight.
Note that an antifreeze mixture must be used
all year round, to prevent corrosion of the
engine components (see following sub-
Section).

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

15 if the coolant Is being renewed, begin by
pouwring in a couple of litres of water, followed
by the correct quantity of antifreeze, then top-
up with more water.

16 Once the level in the expansion tank starts
1o rise, squeeze the radiator top and bottom
hoses to help expel any trapped air in the
system. Once all the air is expelled, top-up the
covolant level to the MAX mark and refit the
expansion tank cap.

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

18 Check for leaks, particularly around
disturbed components. Check the ¢oolant
level in the expansion tank, and top-up if
necessary. Note that the system must be cold
before an accurate leve! is indicated in the
expansion tank. # the expansion tank cap is
removed whiie the engine is still warm, cover
the cap with a thick cloth, and unscrew the
cap slowly to gradually relieve the system
pressure (a hissing sound will normally be
heard). Wait until any pressure remaining in
the system is released, then continue to
turn the cap until it can be removed.

Antifreeze mixture

19 The antifreeze should always be renewed
at the specified intervals. This is necessary
not only to maintain the antifreeze properties,
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but also to prevent corresion which would
otherwise occur as the corrosion inhibitors
become progressively less effective.

20 Always use an sthylene-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.

21 Before adding antifreeze, the cooling
system should be completely drained,
preferably fiushed, and ail hoses checked for
condition and security.

22 After filing 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 sarm.
type and concentration of antifreeze.

23 Do not use engine antifreeze in th:
windscreen/tailgate washer system, as It wi
cause damage to the vehicle paintwork. s
screenwash additive should be added to th:
washer system in the quantities stated on the
botile (see Weekly checks).

After first 36 months then every 24 months or ‘Service INSP’

on variable display

36 Exhaust emissions check

I

This task should be entrusted to a VW
dealer or ancther.suitable specialist equipped
with the necessary gas analyser neaded to
check diesel exhaust gas emissions.

e
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Chapter 2 Part A:

2As1

SOHC petrol engine in-car repair procedures

Contents

Camshaft and hydraulic tappets — removal, inspection and Engine oil cooler — removat and refitting ... oL Ll 17
refitting. ... ¢  Engine/transmission mountings - inspection and renewal . .. ..... 16
Camshaft cover ~ removal and refitting ... ... L 4 Flywheel/driveplate - removal, inspection and refitting .......... 14
Camshaftofl seal—renewal ......................... ... ... 10 Generalinformation ................,....., ... ... 1
Compression test - deseription and interpretation ... .. ....... .. 2 Oil pump, drive chain and sprockets - removal, inspection and
Crankshaft oil seals~renewal . ...................... ... ... 15 refitting . ..o 13
Crankshaft pulley ~ removat and refitting ..................... 5 Sump-removal and refitting .............. .. .. ... " 12
Cylinder head — removal, inspection and refitting .. .......... ... 11 Timing belt - removal and refiting ... L L 7
Engine assembly and valve timing marks - Timing belt covers ~ removal and refitting .................... 6
generalinfermationandusage .................... ... ... 3 Timing belt tensioner and sprockets - removal and refitting ...... 8
Degrees of difficulty
Easy, suitable for g% Fairly easy, suitable %, | Fairly difficult, 2y | Difficult, suitable for é%\ Very difficult, A
novice with little 2y | Tor baginner with S§ suitable for competent % experienced DIY A | suitable for expert DIY 3:.
experience % $0me experience § DIY mechanic § imechanic & or professiona) ?\S
Specifications
General
Manufacturer's engine codes™
1895 GC ..o AEH, AKL and APF
1984co . ..o APK and AQY
Maximum power cutput;
16kitreengines ... ... oL 74 kW at 5600 rpm
20ltreengines . ............. 85 kW at 5200 rpm
Maximum torque output: .
18litreengines . ...._............. ... 145 Nm at 3800 rpm
20lreengines . ... 170 Nm at 2400 rpm
Bore:
T8litreengines . ..................o 81.0 mm
20fireengines ..................... 82.5 mm
Stroke:
T.6litreengines . ... o 77.4 mm
28litreengines . ... ... ... ..o 82.8 mm
Compression ratic:
18litreengines ............. 10.2:1
20lireengines . ............... ... 10.5:1
Compression pressures:
Minimum compression pressure .............. ... ... ... . Approximatety 7.5 bar
Maximum difference between eylinders . ... ... ......... ..., Approximately 3.0 bar
Firing order ............. 1-3-4-2

Timing belf end

niffication at the end of this manual for the location of engine code markings.




2A+2 SOHC petrof engine in-car repair procedures

Lubrication system

Ol pUmpP tYPe L e e Gear type, chain-driven from crankshaft
Gil pressure {gil temperature 80°C): '

Atidle e e e 2.0 bar

L =0 o 3.0 t0 4.5 bar
Camshaft
Camshaft endfloat (maximum) ... o i i i 0.15 mm
Camshaft bearing running clearance {maximum) . ................. 0.1 mm
Camnshaft run-out:

1.6 litre engines (MaXiMUM) ... oovrinrinr e i aeia e 0.01 mm

2.0 litre engines (Maximum) .. .......iiiiiniiiieanear .. 0.06 mm
Torque wrench settings Nm Ibf ft
Anciltary (alternator, etc) bracket mountingbolts .................. 45 33
Auxiliary drivebeltpulley bolts .......... . ... . i, 25 18
Auxiliary drivebeit tensioner securingbolt .................... . 25 18
Big-end bearing caps nuts/bolts {on engines with bolts, renew bolts):

Bt T o e e a0 22

Blage 2 i e e Angle-tighten through a further 80°
Camshafi bearingcapnuts ...ttt i, 20 15
Camshaft cover NUIS .. ... . i i i et eii e 10 7
Camshaftsprocketbolt ...... ..o i, 100 } 74

. Clutch pressure plate/driveplate mounting boits (1.6 litre engines)™:
: = o - 60 44

£ o - T Angle-tighten through a further 90°
Coclant housing-to-cylinderhead bolts . ..., .................... 0 7
Coolantpump bolts ... ... ... s 15 1t
Crankshaft front oil seat housingbolts . ........ ... covvunue ... 15 11
Crankshaft position sensor wheel-to-crankshaft bolts*:

Blage 1 L e e 10 7

21 Angie-tighten through a further 90°
Crankshaftpulleybolts . ... .. o i i 25 18
Crankshaft rear oil seal housingbolts ...................c...... 15 11
Crankshaft sprocket bolt™:

Stage T . e 20 66

Blage e e s Angle-tighten through a further 80°
Cylinder block oil galtery plug - - ... .. .o v i e e 100 74
Cylinder head belts*;

=T T 40 30

2 T Angie-tighten through a further €0°

Stage d ... i e e R Angle-tighten through & further 96°
Cylinder head cil galfery plug .......... e e 15 Eh|

Engine mountings:
Right-hand mounting-to-body bolts*:

- L 40 30

Stage 2 L. i e Angle-tighten through a further 90°
Right-hand mounting plate bolts (smallbolts) .................. 25 _ 18
Right-hand mounting-to-engine bracket bolts:

Stage 1l ... e e 60 44

= 1= Angle-tighten through a further ¢0°
Right-hand mounting bracket-to-enginebolts .............. ..., 445 - 33

Lefi-hand mounting-to-body bolts:
Large bolts™

Stage 1 ... e e 40 30
L =T L Angle-tighten through a further 90°
Smallbolts ... . e 25 - 18
Left-hand mounting-to-transmission spacer boits*: .
1= T [ T 60 44
Slage 2 ... et e Angle-tighten through a further 90°

Rear engine/transmission mounting:
Bracket-to-subframe holts*:

Stage 1 . e e 20 15
L= L Angle-tighten through a further 90°
Bracket-to-transmission bolts*:
5] o 1= 40 30
Blage 2 ... e Angte-tighten through a further 80°
Exhaustmanifoldnuts ... .. .. .. . . . ., 25 18

*Note: Use new boits
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SOHC petrol engine in-car repair procedures 2Ae3

1 General information

Using this Chapter

Chapter 2 is divided inte four Parts: A, B8, C
and D. Repair operations that can be carried
out with the engine in the vehicle are
described in Part A {SOHC petro! engines),
Part B (DOHC petrol engines), and Part G
{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 instalied in the
vehicle, with a2ll ancillaries connected. If the
engine has been removed for overhaul, the
preiiminary dismantling information which
precedes each operation rmay be ignored.
Engine description

Throughout this Chapter, engines are
identified and referred 1o by their capacity
and, where necessary, by the manufacturer's
Ccode letters. A fisting of all engines covered,
iogether with their code fetters, is given in the
Specifications. :

The engines covered in this Parl of the
Chapter are water-cogled, single overhead

camshaft, in-line four-cylinder units, with

cast-iron pylinder blocks and aluminium-alioy-

Cylinder heads. Al are mounted transversely
at the front of tha vehicle, with the
transmission bolted te the feft-hand end of the
engine. ’

The cranmkshaft s of five-bearing type, and
thrustwashers are fitted to the centre main
bearing to control crankshaft endfioat.

The camshatt is driven by a toothed timing
belt from the crankshaft sprocket. The
camshaft is mounted at the top of the cylinder
head, and is secured by bearing caps.

The valves are dosed by coil springs, and
the vaives run in guides pressed into the
cylinder head. The camshafts actuate the
velves directly via hydraulic tappets.

The gear-type oil pump is driven via a cHain
from a sprocket on the crankshaft. Oif is
drawn from the sump through a strainer, and
then forced through an externally-mounted,
renewable fiter. From there, it is distributed to
the cylinder head, where it lubricates the
camshaft joumnals 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 1o all engines.

On all engines, engine coolant is circulated
by a pump, driven by the timing belt.
For detzils of the cooling. system, refer to
Chapter 3.

Exhaust pipe-to-manifoldmts . ..., ... L L 40 30
Flywheelidriveplate mounting bolls (1.6 automatic & 2.0 Htre engines)*;
2 60 : 44
51 - Angle-tighten through a further 90°
nlet manffold Jowerpartinuls .. ... L. e 1 7
Wain bearing cap bolis":
= 65 48
- Angle-tighten through a further 90°
Ol cotlar SECURNG AU 4 e iveern et e e ce e cns it innrnnnn s 25 18
CldrEmplug ....oivvivnnnanns. e et iianreaseeeans 30 22
Ol Fterleaoler mounting bracket-1o-cylinder block bolts:
= 15 11
BlagB 2 it e e, Angle-tighten through a further 80°
- Ol pick-ezy pipe-to-oil pump bolts ... oo o i i 15 11 :
Oit pressxrerelief valveplug . .. oo oo 40 30
Oil pressuwre warning lightswitch ... ... ..., ... . ... ... seee 25 18
Ol spray &/pressure refiefvahe bolts .. ... ... ... P, veee. 27 20
Ollpompshaintensionerbolt ... oo ., 15 1
Off pumpseeuring bolts . ..o oiiiiaii il il 15 iR
Gil pumpsprocket bolt .. ... i 20 15
'Sump.w & boits 15 "
Sui inderblockboits ... ...
Sump-te-fransmissionbolts ... .. o 25 18
Thermestet cover bolis:
All exceptenginecode APF .. ... i 15 H
Enginepsde APF ... ... ........ U, i0 7
Timing belt ewter coverbolts ...l 10 7
Timing bek rear cover bolts:
Smalbolls ... e 15 11
Largebolt ...... N 20. 15
Timing befitensionernut ... i 20 15
Vant pipe-to-cylinder head boit fengine code APF) ... ... .. ... 10 7
*Note: Lise pew bolfs

Repaijrs possible with the engine
installed in the vehicle

The foliowing operations can be performed
without removing the engine:
a8} Compression pressure — tesfing.
b) Camshaft cover - removal and refitting.
¢} Crankshaft pulley — removal and refitting.
d) Timing beft covers ~ removal and refitting.
&) Timing belt — removal, refitting and
adjustment,
1) Timing belt tensioner and sprockets -
removal and refitting,
g} Camshatt oif seal - renewal,
H) Camshaft and hydraulic tappets —
removal, inspection and refitting.
{) Cylinder head — removal and refitting.
) Cyfinder head and pistons —
decarbonising.
k} Sump - removal and refitting.
# Of pump ~ removal, overhaul and refitting.
m)Crankshaft oil seals - renewat,
n) Engineftransmission mountings -
inspection and renewal.
o) Flywheel - removal, inspection and
refitting,
Note: It is possible to rermave the pistons end
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.




2As4 SOHC petrol engine in-car repair procedures

|2 Compressiontest- . . 3%
. - description and interpretation %
Note: A suitable compression tester will be
required for #is test.
1 When engine performance is down, or if
rnisfiring ocgurs which cannot be attributed to
the ignition or fuel systems, a compression
tes! can provide diagnostic clues as to the
engine's condition. if the test is performed
regulary it can give waming of trouble before
any cther 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 Diszble the ignition system by disconnecting
the wiring plug from the DIS unit.
4 Refering o Chapter 4A; depressurise the
fuel system - this is necessary, in order to
prevent unbumt fuel from passing into the
catalytic-converter during cranking.
5 Fit a compression tester {o the No 1
cylinder spark plug hole. The type of tester
which strews into the piug 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. Afier ona or
two revolutions, the compression pressure
should build 1p 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 simitar
pressures. Any differenca greater than that
specified indicates the exisience of a faulf,
Note that the compression should build up
quickly in a heaithy engine. Low compression
on the first stroke, foliowed 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 o the undersides of the
valve heads can also cause low compression.
9 It the pressure in any cylinder is reduced to
the specified minimum or less, carry out the
following test to isolate the cause. Introduce a
teaspooniul of clean off into that cylinder
through its spark plug hole and repeat the test.
10 if the agdition of oil temporarily improves
the compression pressure, this indicates that
bore or piston wear is responsible for the
pressure foss, No improvement supgests that
leaking or burnt valves, or a blown head
gasket, may be o blame. :

11 Alow reading from two adjacens cviinders
is almost certainly due to the head gasket
having blown between them and the presence
of coolant in the engine il will confirm this.
12 1 one cylinder is about 20 percent lower than
the others and the engine has a slightly rough
idie, a wom camshatt lobe could be the cause.

H31936

" marking which,

3.4 Crankshaft pulley TDC mark aligned
with mark on timing belt iowsr cover

Lo g

3.52 Camshat sprocket TDC mark aligned
with timing mark on timing belt rear cover ...

13 If the compression reading is unusualiy '

high, the combustion chambers are probably

coated with carbon deposits, if this is the
case, ihe cylinger 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

Y

General information

1 TDC is the highest point in the cylinder that
each piston reaches as it travels up and down

when the crankshaft turms. Each piston
reaches TDC at the end of the compression

streke and again at the end of the exhaust
stroke, but TDC generally refers to piston
position on the compression siroke. No 1
piston is at the timing beit end of the engine.

2 Positioning Ne 1 piston at TDC is an
essential part of many precedures, 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

twned 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 COn same models, the crankshaft pulley has a
when aligned with a
comesponding reference marking on the timing

" bedt cover, indicates that No 1 piston (ard hence

&lso 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,

Ne 1 piston is at TDC on the compression .

stroke {see illustrations).

6 Additionally, the fywhesl/driveplate has a TDG
marking, which can be observed by removing a
protective cover from the {ransmission
belthousing. The mark take the formn of a notchin
the edge of the fiywhes! on manuel transmission
madels, or an O marking on automatic
transmission models (see illustrations),

I

HTEI

3.5h ... 1.6ditre engine setto TDC {as
seen -car)

3.6a Fiywheel TDC marking aligned with
pointer on transmission casing - manual
. transmission model

.

3.6b Driveplate TDC marking aligned with

window in transmission casing - automatic

transmission model

JR——

i
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ki

4.2 Removing the breather housing

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 balt, until
the TDC mark on the cranksha#t pulley or
flywheel/driveplate is aligned with the
corresponding mark on the timing belt cover
or transmission casing {as applicable), and the
mark en the camshaft sprocket is aligned with
the corresponding mark on the rear timing
beit cover.

4 Camshaft cover- : ‘S§

- - removal and refitting- i ?Q
Note: Suitable sealant (VW D 454 300 A2 or
equivalent) will be required to seal the joints
between the camshart front bearing cap and
the cylinder head on refitting.

Removal

1 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 i from the camshaft cover {see
illustration). )

3 To improve access, remove the upper
timing belt cover with reference to Section 6.
4 Unscrew the nuts securing the camshaft
cover to the cylinder head. Note the location of
the engine top cover support bracket secured
by the two rear camshaft cover nuts, and the
timing belt inner cover secured by the front
nut, then remove the two reinfercement strips.
§ Lift the camshaft cover from the cylinder
head, and recover the gasket.

6 Lift the oil deflector from the camshaft
cover cr the top of the cylinder head, as
applicable.

N T NS i

i S

5.3 Removing the wheelarch tiner access
panel

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 Working at the front (timing belt end} of the

cylinder head, apply suitable sealant (VW

D 454 300 A2 or equivalent) to the two points

where the front camshaft bearing cap

contacts the cylinder head,

10 Carsfully lay the camshaft cover gasket

on the cylinder head, then refit the camshaft

cover. Lay the reinforcement strips in position,

then locate the engine top cover support

bracket over the two rear camshaft cover

studs, and the timing belt inner cover over the

front stud. Tighten the nuts progressively to

the specified torque.

11 Refit the upper timing cover, with

reference to Section 6.

12 Check the condition of the camshaft

cover breather housing seal, and renew if

necessary. Refit the breaiher housing, and

twist it clockwise ta lock it in position.

13 Refit the upper part of the inlet manifold,

as described in Chapter 4A.

5 Crankshaft pulley -
removal and refitting

Y

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
supportf). Remove the roadwheel.

3 Remove the securing screws and withdraw
the engine undershield(s} and wheslarch liner
access panel (see itlustration).

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).

5.5 View of the crankshaft pulley, showing
the four securing bolts

5 Slacken the bolts securing the crankshaf:
pullsy to the sprocket (see illustration). !:
necessary, the pulley can be prevented from
turning by counterholding with a spanner ot
socket on the crankshaft sprockat bolt,

6 Remove the auxiliary drivebelt, as
described in Chapter 1A.

T Unscrew the bolts securing the pulley to.the
sprocket, and remove the pulley.

Refitting

8 Refit the pulley to the sprocket, locating the
smalt offset hole over the sprocket peg and
refit the pulley securing bolts.

8 Refit and tension the auxiliary drivebeit as
described in Chapter 1A.

10 Prevent the crankshaft from turning as
during removal, then fit the pultey securing
bolts, and tighten to the specified torque.

11 Refit the engine undeishield(s),

12 Refit the roadwheel afid lower the vehicle
1o the ground.

13 Reconnect the battery negative lead.

6. Timing belt covers -
o removal and refitting

Vi d 4

Upper outer cover

Removal

1 Releage 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).

of the cover, ..
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6.1b

... and lift off the upper cover

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
¢lips, or they wilt 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.

§ Unscrew the securing bolts, and withdraw
the cover from the engine.

Refitting

€ Refitting is a reversal of remaval,

Lower outer cover
Removal -

7 Remove the upper and cenire covers as
described previously in this Section.

8 Remove the crankshaft pulley as describéd
in Section 5.

9 Unscrew the securing bolts, and withdraw
the cover from the front of the engine.
Retitting

10 Refitting is a reversal of removal.

Upper inner cover

Removal

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

12 Unscrew the nut securing the inner cover
fo the camshaft cover, and remove the inner
cover.

Refitting

13 Refitting is a reversai 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.

Refitling

16 Refitting is a reversal of removal, but refit

7.11 Right-hand engine mounting bracket-
to-engine bolts (arrowed)

and tension the timi‘ﬁg belt as described in
Saction 7.

7 - Timingbelt> .. v
removal and refitting.- «

Removal

1 Remove the engine top cover(s), by prising
up the circular covers and removing the ruts
underneath. On some models, the engine
front cover is secured by a further nut on the
right-hard 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 Unboit 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 crankshait to position No 1 piston
at TDG, as described in Section 3.

8 Attach g 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.
9 Unscrew the securing bolts and remove the
right-hand engine mounting assembly, with
reference to Section 16.

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 Unbelt 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
engipe mournting 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).

.

H31939

7.20 Tension the timing belt so that the
tension indicator pointer {2) is aligned with
the centre of the indicator notch (1)

12 Remove the timing belt centre and lower
outer covers, with reference to Section 6.

13 If the timing belt is to ba 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 crankshait 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
timing beit cover, and tumn 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, or a
similar toof, 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
atignment.

21 Held the tensioner pulley in position, with
the pointer and noich aligned, and tighten the
tensioner nut to the specified torque.

22 Turn the crankshaft through two complete

W
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8.3 Using a home-made tool to hold the
camshaft sprocket (tool shown being used
when tightening bolt)

revolutions elockwise untit the No 1 piston is
positioned at TDC again, with the timing
marks aligned (see Section 3). It is important
to ensure that the fast ong-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
noteh. 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 alignead,
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 bolis to
the specified torque. )

26 Refit the right-hand engine mounting
bracket, and tighten the securing bolts to the
specified torque (slide the securing bolls 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 16. Once the
mounting alignment is correct, tighten 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 drivebert tensioner, and
tighten the securing bolts to the specified
torque, then refit the auxiliary drivebeit as
described in Chapter 1A.

32 Refit the engine top cover.

8 Timing belt tensioner and EX
_sprockets — removal and "
- efitting &
Camshaft sprocket
Removal

1 Remove the iiming belt as described in
Section 7.
2 Where necessary, unscrew the securing nut

S—

8.11a Unscrew the securing boit. . .

—

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 tools similar to
that shown, and using it to hold the sprocket
stationary by means of the holes in the
sprocket face {see illustration).

4 Unscrew the sprocket boit and withdraw it,
then withdraw the sprocket from the end of
the camshaft. Recover the Woodruff key if it is
loose.

Refitting

5 Prior to refitting, check the camshatt front
oil seal for signs of leakage, and if necessary
renew the seal as described in Section i0.

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 hald stationary as
the sprocket bolt is slackened. On manual
transmission models, eéngage tep 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
torgue, whilst holding the crankshaft
statfonary using the method employed during
rermoval.

8.11b ... and withdraw the sprocket from
the crankshaft
Warning: Do not turn the
crankshaft, as the pistons may
hit the valves.
13 Refit the timing belt as described in
Section 7.

Coolant pump sprocket

14 The coolant pump sprocket is integrat
with the coolant pump, and cannot be
removed separately, Refer to Chapter 3 for
details of cootant pump removal,

Tensioner assembly

Removal

15 Remove the timing belt as deseribed 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 backplaie ‘engages with the
corresponding cut-out in the cyfinder head.

18 Refit the securing nut, ensuring that the
washer is in place, but do not fufly tighten the
nut at this stage. :

19 Refit and tension the
described in Section 7.

timing belt as

9 Camshaft and hydraulic.
tappets - removal, inspection
andrefitting . -

V4

Removal

Note: A new camshatt oif seaf should be used
on refitting. Suitable seafant will be required to
coat the cylinder head mating face of No 1
camshaft bearing cap on refitting.

1 Remove the timing belt as described in
Section 7.

2 Remove the camshaft sprocket as
described in Section 8.

3 Remove the camshaft cover as described in
Section 4,

4 Check the camshaft bearing caps for
identification markings. The bearing caps are
normally stamped with their respective
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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. i 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.

'3 Unscrew the securing nuts, and remove
Nos 1, 3 and 5 bearing caps.

6 Working progressively, in a diagonal
sequence, slacken the nuts securing Nos 2
and 4 bearing caps. Note that as the nuis 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 front of the
camshaft and discard it.

9 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 tappeis 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.

Inspection

10 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
probabiy be reguired. Also check that the oil
supply holes in the cylinder head are free from
obstructions.

11 Visually inspect the camshaft for evidence
of wear on the surfaces of the lobes and
journals. Nermally 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 aiways renew worn items.
Note: If these sympfoms are visible on the fips
of the camshaft Ilobes, check the
corresponding tappet, as it will probably be
worn as well.

12 If the machined surfaces of the camshaft
appear discoloured or blued, it is likely that it
has been overheated at socme 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-
biocks and using a DTi gauge, measure the
run-out at the centre journal. I it exceeds the
figure quoted in the Specifications at the start
of this Chapter, renew the camshaft.

13 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 DTl 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 DT| 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.

14 Check that the camshaft endfloat
measurement is within the limit listed in the
Specifications. H the measurement is outside
the specified limit, wear is unlikely to be
confined to any one compcnent, so renewal
of the camshaft, cylinder head and bearing
caps must be considered.

15 The camshaft bearing running clearance
should now be measured. One method {which
will be difficult to achieve without a rangs of
micrometers or internal/external expanding
calipers) is to measure the outside diameters
of the camshaft bearing surfaces and the
internal diameters formed by the bearing caps
and the bearing locations in the cylinder head.

The diiference between these two
measurements is the running clearance.
16 Another, more accurate, method of

measuring the running clearance involves the
use of Plastigauge. This consists of a fine
thread of perfectly round . plastic which is
compressed between the bearing cap and the
journal. When the cap is removed, the plastic
is deformed and can be measured with a
special card gauge supplied with the kit. The
running clearance is determined from this
gauge. Plastigauge is sometimes difficult to
obtain but enquiries at one of the larger
specialist quality motor factors should
produce the name of a stockist in your area.
The procedure for using Plastigauge is as
foliows.

17 Ensure that the cylinder head, bearing cap
and camshaft bearing surfaces are completely

8.13 Checking the camshaft endfloat
using a DTl gauge

clean and dry. Lay the camshaft in position in
the cylinder head. .

18 Lay a length of Plastigauge on top of each
of the camshaft bearing journals.

{9 Place the bearing caps in position over
the camshaft and progressively tighten the
retaining nuts to the specified torque. No_te:
Do not rotate the camshaft whilst the bearing
caps are in place, as the measurements will be
affected.

20 Unscrew the nuts and carefully remove
the bearing caps again, lifting them vertically
away from the camshaft to avoid disturbing
the Plastigauge. The Plastigauge should
remain on the camshaft bearing surface.

21 Hold the scale card supplied with the kit
against each bearing journal, and measure the
widih of the crushed Plastigauge, using the
graduanted markings on the card. The width of
the crushed Plastigauge corresponds to the
bearing running clearances. _

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 should be renewed. .

23 On completion, remove the bearing caps
and camshaft, and clean off all remaining
traces of Plastigauge.

24 Inspect the hydraulic tappets for obvicus
signs of wear of damage, and renew if
necessary. Check that the c_)il holes in the
tappets ore free from obstructions.

Refitting

o5 Ensure that the crankshaft has been
turnad 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. ] .

26 Smear some clean engine oil onto the
sides of the hydraulic tappets, and offer them
into position in their original bores in the
cylindor head. Push them down uniil they
conlact the valves, then lubricate the
camshofl lobe contact surfaces.

27 Lubricate the camshafi and cylinder head
bearing journals with clean engine oil (see
illustration).

28 Carelully lower the camshaft into position
in tho cylinder head making sure that the cam

9.27 Lubricate the camshaft bearings with
clean engine oil ...
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lobes for No 1 cyfinder are pointing upwards
(see iliustration).

26 Smear the lips of a new camshaft front oil
seal with engine ofl, then locate it 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.

30 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.

31 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
cylinder head mating surfaces of bearing cap
No 1 with fresh seafant (VW AMV 174 004 01, or
equivalent) (see Hlustration). Fit bearing caps 1,
3 and 5 over the camshaft and progressively
tighten the nuts to the specified torque.

32 Refit the camshait cover as described in
Section 4.

33 Refit the camshaft sprocket as described
in Section 8.

34 Refit and tension the timing helt as
described in Section 7.

10 Camshaft oil seal - renewal %
oY
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 oif
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 inta the holes

sprocket as

. . then lower the camshaft into position

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.

S Lubricate the Jip and outer edge of the new
oil seal with clean engine oil, and push it over
the camshaft untit it is positioned above its
housing. To prevent damage to the sealing
lips, wrap some adhesive tape around the end
of the camshaft.

& Using a hammer and a socket of suitable
diameter, drive the seal squarely into its
housing. Note: Sefect 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 with reference
to Section 8.

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

“11 Cylinder head - removal, -
inspection and refitting

Vo4

1.6 litre engines

Note: The cylinder head must be removed
with the engine cold. New cylinder head boits
and a new cylinder head gasket will be
required on refitting.

Remaoval

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), by prising
up the circular covers and removing the nuts
underneath, On some models, the engine
front cover is secured by a further nut on the
right-hand side.

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

4 Remove the upper part of the inlet manifold
as described in Chapter 44,

9.31 Smear the mating surfaces of bearing cap No 1 with sealant

5§ Remove the exhaust gas recirculation pipe
as described in Chapter 4C.

6 It is now necaessary to disconnect the fuet
supply and return hoses from the connections
at the right-hand end of the engine, next to
the coolant reservoir,

Warning: The fuel fines are
A under pressure, Before

disconnecting the fuel lines,
depressurise the fuel system as described
in Chapter 4A.
7 Squeeze the quick-release end fittings, and
disconnect the fuel supply and return hoses.
8 Ciamp or plug the fuel hoses and the open:
ends of the fuel rail to prevent fuel loss and
dirt entry.
8 Disconnect the hose from the charcoal |
canister solencid valve at the right-hand side
of the engine compartment.
10 Where necessary, disconnect ail relevant
coolant hoses, then unbolt the coolant
distribution housing or connecting piece, as
applicable, from the engine.
11 On engine code APF, disconnect and
remove the secondary air injection system
Pipes as described in Chapter 4G, Also unbolt
and remove the secondary air injection pump
and mounting bracket, with reference to
Chapter AC,
12 Remove the exhaust front section,
complete with the catalytic converter and the
manifold .support bracket, as described in
Chapter 4C.,
13 Remove the timing belt as described in
Section 7.
14 As the engine is currently supported using
a holst and lifting tackle attached to the right-
hand engine Iffting bracket on the eylinder
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 trofiey jack and a block
of waod positioned under the engine sump.
15 If the engine is to be supported using a
hoist, bolt a suitable bracket 1o the cylinder
block. Attach a second set of lifting tackle to
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11.18 Cylinder head bolt slackening
sequence - SOHC engines

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.
16 Remove the camshaft cover as described
in Section 4.

17 Make a final check to ensure that all
relevant wiring, pipes and hoses have been
disconnected to facilitate cylinder head
remaoval.

18 Progressively slacken the cylinder head
bolts, by one turn at a time, in the order
shown {see illustration}. Remove the cylinder
head bolis.

19 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 maliet to break the joint.
Do not insert a fever into the gasket joint,

20 Lift the cylinder head gasket from the
bfock,

21 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

22 Dismantling and inspection of the cylinder
head is covered in Part D of this Chapter.
Refitting

23 The mating faces of the cylinder head and
block must be perfectly clean before refitting
the head.

24 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.

25 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 pisteon, rotate the

11.31 Typical cylinder head gasket
markings

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.

28 Check the head and block for nigks, deep
scratches and ether damage. If stight, they
may be removed carefully with a file. More
serious damage may be repaired by
machining, but this is a specialist job.

27 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.

28 Ensure that the cylinder head bolt holes in
the crankcase are ciean and free of oil.
Syringe or soak up any oil left in the boit
holes. This is most important in order that the
correct bolt tighiening torque can be applied,
and to prevent the possibility of the block
being cracked by hydraulic pressure when the
bolts are tightened.

29 Ensure that the crankshaft has been
turned to position Nos 1 and 4 pistons stightly
down their bores from the TDC position (refer
to timing belt refitting, in Section 7). This will
gliminate any risk of piston-to-valve contact
as the cylinder head is refitted.

30 Where appilicable, refit the exhaust
manifold and the lower section of the
inlet manifold to the cylinder head with
reference to Chapters 4A and 4C,

31 Ensure that the cylinder head locating
dowels are in piace in the cylinder block, then
fit a new cylinder head gaskst 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 packaglng
immediately prior to fitting.

32 Lower the ¢ylinder head into position on
the gasket, ensuring that it engages correctly
over the dowels.

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

34 Working progressively, in the sequence
shown, tighten all the cylinder head bolts to
the specified Stage 1 torque (see
ilustration}.

35 Again working progressively, in the
sequence shown, tighten all the gylinder head

.

11.34 Cylinder head bolt tightening
sequence - SOHC engines

boits through the specified Stage 2 angle.

36 Finally, tighten all the cylinder head holts,
in the sequence shown, through the specified
Stage 3 angle.

37 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 bracket,
disconnect the lifting tackle from the bracket
bolted to the cylinder block, and unboit the
improvised engine lifting bracket from the
cylinder block. Alternatively, remove the
trolley jack and block of wood from under the
sump.

38 Refit the camnshaft cover as described in
Section 4.

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

40 Refit the exhaust front section as
described in Chapter 4C.

‘41 On engine code APF, refit the secondary

air injection pump and pipes, with reference to
Chapter 4C,
42 Where applicable,

reconnect the coolant hoses.

43 Reconnect the charcoal canister solenosid
valve hose,

44 Reconnect the fuel supply and return
hoses.

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

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

47 Refill the cocling system as described in
Chapter 1A.

48 Refit the engine top cover, and reconnect
the battery negative iead.

2.0 litre engines

Note: The cylinder head must be removed
with the engine cold. New cylinder head bolfs
and a new cylinder head gasket will be
required on refitting.

Removal

49 Proceed as described in paragraphs 1
to 4.

50 It is now necessary o disconnect the fuel
supply and return hoses from the connections
on the fuel rail.

refit the coolant .
distribution housing or connection piece, and |
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Warning: The fuef lines are
A under pressure. Before

disconnecting the fuel lines,
depressutrise the fuel system as described
in Chapter 4A. ’
51 Squeeze the quick-refease end fittings,
and disconnect the fuel supply {white
markings) and return (blue markings) hoses.
Clamp or plug the fual hoses and the open
ends of the fuel rail to prevent fuel loss and

 dirtentry.

52 Move the wiring harness forwards.
53 Work around the cylinder head, and
disconnect all relevant coolant hoses to
facilitate cylinder head removal,
54 Disconnect and remove the secondary air
injection system pipes, and remove the
pressure pipe bracket.
55 Remove the secondary air injection pump
and mounting brackei, with reference to
Chapter 4C.
56 Disconnect the following wiring connectors:
a} Fuel infector wiring connectors {unclip the
wiring housing).
b) Spark plug HT leads.
¢) Camshaft position sensor wiring
connector,
57 Remove the auxiliary drivebelt as
described in Chapter 1A.
58 Unscrew the securing holts, and remove
the right-angled bracket which fits above the
auxiliary drivebelt tensioner — note that two of
these bolts also secure the tensioner itself.
59 Unscrew the remaining bolts, and remove
the auxiliary drivebelt tensioner from the
engine,
60 Proceed as described in paragraphs 11
to 21 inclusive.,

Inspection

61 Dismantling and inspection of the cylinder
head is covered in Part D of this Chapter.
Refitting

62 Proceed as described in paragraphs 23
{0 41.

63 Refit the auxiliary drivebelt tensioner, and
the right-angled bracket which fits above the
tensioner, and tighten the securing bolts.

64 Refit the auxiliary drivebelt as described in

Chapter 1A.
65 Reconnect the following  wiring
connectors;
a) Fuel injector wiring connectors {unciip the
wiring housing).

b} Spark plug HT leads.
¢) Camshaft position sensor wiring
connector.

66 Refit the secondary air injection pump
and maunting bracket, with reference to
Chapter 4C.
67 Refit the secondary air injection system
pressure pipe - Bracket, then refit ang
reconnect the secondary air injection system
pipes.
68 Reconnect all the refevant coolant hoses
disconnected during removal.
69 Lay the wiring harness in position, then
reconnect the fuel supply and return hoses.
70 Proceed as described in paragraphs 46
ta 48.

12 Sump ~ removal and refitting

R

Removal

Note: Suitable seafant (VW D 176404 A2 or
equivalent) will be required to seal the sump
on refitting.

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 undershielays},

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

4 Slacken and remove the bolts securing the
sump to the cylinder block, and the bolis

—

securing the sump to the transmission casing,
then withdraw the sump, if necessary, release
the sump by tapping with a soft-faced
hammer.

5 If desired, unboit the oil baffla plate from
the cylinder block,

Refitting

6 Begin refitting by thoroughly cleaning the
mating faces of the sump and cylinder block.
Ensure that all traces of old sealant are
removed.

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

8 Ensure that the eylinder block mating face
of the sump is free from alf traces of ald
sealant, oil and grease, and then apply a 2.0
to 3.0 mm thick bead of fresh silicone sealant
(VW D 1768404 A2 or equivalent) to the sump
as shown (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 seatant.
9 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: If
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,

10 Refit the sump-to-transmission casing
bolts, and tighten them lightly, using a socket.
11 Again working In g diagonal sequence,
lightly tighten the sump-to-cylinder: block
bolts, using a socket.

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

13 Working in a diagonal sequence,
progressively tighten the sump-to-cylinder
head bolts to the specified torque.

14 Refit the engine undershield(s), and lower
the vehicle to the ground.

15 Allow at least 30 minutes from the time of
refitting the sump for the sealant to dry, then
refill the engine with oil, with reference to
Chapter 1A,

13 Oil pump, drive chain and
sprockets - removal,
inspection and refitting

I

Oil pump

Note: If the oif pick-up pive is removed from
the oil pump, a new O-ring will be required on
refiting.

Removal

1 Remove the sump as described in Sec-
tion 12.

2 Where appiicable unscrew the securing
belts, and remove the oi! baffle from the
cylinder block.

3 Unscrew and remova the three mounting
bolts, and release the oil pump from the
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dowels in the crankcase (see illustration).
Unhook the oil pump drive sprocket from the
chain and withdraw the oil purnp and oil pick-
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 bafore releasing
the oit pump sprocket from the chain.

Inspection

4 If 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.

5 Clean the purmnp thoroughly, and inspect the
gear teeth for signs of damage or wear. If
avident, renew the oil pump.

6 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}.

Refitting

7 Prima the pump with oif by pouring oil into
the pick-up pipe aperture while turning the
driveshaft.

8 Refit the cover to the oil pump and tighten
the bolts securely. Where applicable, refit the

pick-up pipe to the ofl pump, using a new O-
ring seal, and tighten the securing bolts.

9 If the drive chain, crankshaft sprocket and
tensioner have been removed, delay refitting
them unti! after the oil 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 oil
pump.

10 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.

11 Where applicable, refit the drive chain,
tensioner and crankshaft sprocket using a
reversal of the removal procedure.

12 Refit the oil baffle, and where applicable
tighten the securing bolts,

13 Refit the sump as described in Sec-
tion 12.

Oil pump drive chain and
sprockets

Note: Suitable sealant (VW D 176404 A2 or
equivalent) will be required to seal the
crankshaft front oil seal housing on refitting,

H32045

13.3 Sump and oil pump compoenents

i Oif pump 5 Crankshaft front
2 Oil pump sprocket oif seal
3 Boit housing
4 Oif pump drive 6 Bolt
chain

7 Drive chain 11 Dowels
tensioner 12 O-ring

8 Sump 13 Oif pick-up pipe

9 Seal 14 Oif baffle

10 Sump drair plug

and it is advisable to fit a new crankshaft frant
oil seal.

Removal

14 Proceed as described in paragraphs 1
and 2.

15 To remove the oii pump sprocket,
unscrew the securing bolt, then pull the
sprocket from the pump shaft, and unhook #
from the drive chain.

16 To remove the chain, remove the timing
belt as described in Section 7, then unbolt the
crankshaft front oil seal housing from the
cylinder block. Unbolt the chain tensioner
from the cylinder block, then unhook the
chain from the sprocket on the front of the
crankshaft,

17 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

18 Examine the chain for wear and damage.
Wear is usually indicated by excessive laterat
play between the finks, 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 roliers on a very badly worn chain
may be slighily grooved. If there is any doubt
as to the condition of the chain, renew it.

18 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 (ig, the testh
will have a hocked 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

20 If the oif pump has been removed, refit the
el pump as described previously in this
Section before refitting the chain and.
sprocket.

21 Refit the chain tensioner to the cylinder
block, and tighten the securing bolt to the
specified torque. Make sure that the tensioner
spring is corractly positioned to pre-tension
the tensioner arm.

22 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
provide sufficient slack in the chain to engage
the sprocket with the oil pump. Note that the
sprocket will only fit in one position.

23 Refit the ofl pump sprocket bolt, and
tighten to the specified torque.

24 Fit a new crankshaft front oil seat to the
housing, and refit the housing as described in
Section 15.

25 Proceed as described in paragraphs 12
and 13.
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14.5a Tool used to hold the flywheel/
driveplate stationary ~ 2.0 litre engine

.14 Fiywhee!/drivepia'tew

removal, inspection and
- refitting AT

Volci/4

1.6 litre engines

10n 1.6 litre engines with manual
transmission, the ¢lutch 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.

20n 16 litre engines with automnatic
transmission, removal, inspection and refitting
of the driveplate is as described for 2.0 litre
engines in the following paragraphs.

2,0 litre engines

Removal

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

3 On rnanual transmission models, remove
the gearbox (see Chapter 7A) and elutch (see
Chapter g).

4 On automatic transmission models, remove
the automatic transmission as described in
Chapter 7B,

8 The flywheel/driveplate bolts are offset to
ensurer correct fitment. Unscrew the belts
while  holding  the flywheel/driveplate
stationary, Temporarily insert a bolt in the
cylinder biock, and use a screwdriver to hold
the fywheel/driveplate, or make up a hoiding
1ol as shown (see llustrations).

B Lift the fiywheel/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 spacet under the
Securing bolts. Recover _the engine-to-
frarsmission plate if it is foose.

Inspection

7 Check the flywheel/driveplate for wear and
damage. Examine the starter ring gear for
éxcessive wear 1o the teeth. If the driveplate
Orits ring gear are damaged, the complete
driveplate must be rerewed. The flywhesl ring
gear, however, may be renewed separately

14.5b Unscrew the securing bolts . , ,

from the f!ywheé"'i, but the work should be
entrusted to a VW dealer. If the clutch friction
face is discoloured or scored excessively, it 3
may be possible to regrind it, but this work
should also be entrusted to a VW dealer.
Refitting

8 Refitting is a reversal of removal, bearing in
mirnd the following poinis.

a) Ensure that the engine-to-fransmission
plate is in place before fitting the
flywheelldriveplats.

b) On automatic transmission models
temporarily refit the driveplate using the 4
old bolts tightened to 30 Nm, and check
that the distance from the rear machined 5
face of the cylinder block to the torque
converter mounting face on the driveplate
is between 18.5 and 21.1 mm. The 8
measurement is most eastly made
through one of the holes in the driveplafte,
using vernjer calipers. If necessary,
remove the driveplate, and fif a shim
between the drivepiate and the crankshart
to achieve the correct dimension.

¢) On automatic fransmission models, the
raised pip on the spacer under the 7
securing bolts must face the torgque
converier,

d) Use new boits when refitting the flywhee!
or driveplate, and coaf the threads of the
bolts with locking fluid before inserting
thern, Tighten the securing bolts to the
specified torgue,

ar

14.6 ... and remove the flywheel -
2.0 litre engine

screws, and pull on the heads of the SCrews
with pliers.

Alternatively, to remove the oil seal

complete with its housing, proceed as follows.
a}l Remove the sump as described in

Section 12, This js necessary fo ensure a
satisfactory seal between the sump and
oif seal housing on refitting,

B) Unbolit and remove the oif seal housing.
¢} 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.

Thoroughly clean the oll-seal seating in the

housing.

Wind a length of fape around the end of the

crankshaft to protect the oil seal lips as the
seal (and housing, where applicable) is fitted.

Fit a new oil seat 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. Mzke sure that the
closed end of the seal is facing outwards.

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 seaf 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,

equivalent) (see illustration). Note that the

15 Crankshaft oil seals -
renewal’ -

HH

Front oil seal (timing belt end)

suitable sealant (VW D 176 404 A2, or
equivalent) will be required fo seal the housing
on refitting.

1 Remove the timing belt as described in
Section 7, and the crankshaft sprocket with
reference to Section 8,

S

2 To remove the seal without removing the
housing, drill two small holes diagonally
opposite each other, insert self-tapping

15.8 Apply sealant to the cylinder block
mating face of the crankshaft front oil seal

housing as shown

)
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seal housing must be refitted within 5 minutes
of applying the sealant.

9 Refit the oll seal housing, and tighten the
bolts progressively to the spacified forque.

10 Refit the sump as described in Section 12.
11 Refit the crankshaft sprocket with
reference 1o Section 8, and the timing belt as
described in Section 7.

Rear oil seal
{flywheel/driveplate end)

Note: if the original seal housing was fitted using
sealant, suitable sealant (YW D 176 404 A2, or
equivalent) will be required to seal the housing
on refitting.

12 Remove the cluteh pressure
plate/flywheel/driveplate as described in
Section 14.

13 Remove the sump as described in Sec-
tion 12. This is necessary to ensure a
satisfactory seal between the sump and oil
seal housing on refitting.

14 Unboit 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 fiited
using sealant, apply a thin bead of suitable
sealant (VW D 176 404 A2, or equivalent) to the
cylinder block mating face of the oll seal
housing. Note that the seal housing must be
refitted within 5 minutes of applying the sealant.
19 Carefully fit the oil seal/housing assembly
over the front of the crankshaft, and tighten
the bholis progressively, in a diagonal
sequence, to the specified torque. '

20 Remove the oil seal protector tool from
the end of the crankshaft,

21 Refit the sump as described in Section 12.
22 Refit the «clutch pressure plate/
fiywheel/driveplate as described in Sec-
tion 14.

16 Engine/transmission
mountings - inspection and
renewal

IR

lns,pection

1 If improved access is required, jack up the
front of the vehicie, 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 tergue wrench to
check if possible.

. 8 Where applicable,

16.9 Engine right-hand mounting
components

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, whiist
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.

S Attach a hoist and lifting tackle to the
engine liiting brackets on the cylinder head,
and raise the hoist to just take the weight of
the engine.

€ Unbolt the power steering fluid reservoir,
and move it to one side, leaving the fluid
hoses connected.

7 Similarly, unbolt the coolant reservoir ang
move it te one side, leaving the coolant hoses
connected.

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

16.10b Removing the engine right-hand
mounting

16.10a View of the engine right-hand
mounting - three of the main mounting
bolts visible

securing bolts, and remove the smail bracke
from the top of the mounting (sec
illustration).
10 Unscrew the two bolis securing the
mounting 1o the bracket on the engine, anc
the two bolts securing the mounting to the
beody, then lift the mounting from the engin-
compartment (see illustrations).
11 Refitting is a reversal of removal, bearinc
in mind the following points.
a)l Use new bolts when refitting the main
mounting assembly.
by 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 boit heads are flush with the edge
of the mounting (see illustration),
¢) Tighten alf fixings to the specified torque.

Left-hand mounting

Note: New mounting bolts will be required or
refitting (there fs no need to renew the smalle:
mounting-to-body bolts).

H3z032

16.11 Engine right-hand mounting
alignment details — both bolt heads (1)
must be flush with edge (C)

A=174.0mm B =at least 10.0 mm
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16.14 Removing the battery tray

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.

14 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 illustration).

15 Where applicable, to improve access
to the engine-transmission meunting, remove
the air cleaner assembly as described in
Chapter 4A.

16 On some models, it may be necessary to
unclip wiring harnesses and/or hoses from
brackets close to the engine/transmission

H31gas

16.19 Engine/transmission left-hand
mourting alignment details - edges (A)
and {B} must be paratlel

16.1Ba View of the engine/transmission
left-hand mounting

e

mounting to enable the mounting to be
removed.

17 Carefully lift the wiring hamess housing
from the wing panel to improve access 1o the
mounting-io-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 meunting to the body, then
fift 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).
19 Refitting is a reversal of removal, bearing
in mind the following points:

a) The edge of the engine/transmission
mounting must be parallel with the body
{see iflustration),

b) Use new mounting bolts (there is no neect
to renew the smaller rmounting-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 stands (ses Jacking and vehicle support).
Remove the engine undershield(s) for access
to the rear engine/transmission mounting.

| Ha3igs2

16.22 Engine/transmission rear mounting
components

G ok S ¥ T T
16.23 Engine/transmission rear mounting
seen from underneath

i

H 32036

16.18b Engine/transmission left-hand
mounting components

21 Proceed as described in paragraph 5.

22 Working under the vehicle, unscrew and
remove the two bolts securing the mourting
assemnbiy to the subframe (see illustration).
23 Unscrew the two bolts securing the
mounting to the transmission (see
illustration}, then withdraw the mounting
from under the vehicle.

24 Refitting is a reversal of removal, but use
new mounting securing bolts, and tighten ail
fixings to the specified torque.

7 Engme oil cooler -
2. removal and refitting

Va

Removal

Note: A new off fitter and a new oif cooler O-
ring will be required on refitting.

1 The oil cooler is mounted between above
the oil fiker, at the front of the cylinder block
{see illustrations).

2 Position a container beneath the il fiiter to
catch escaping oil and coolant, then remove
the ol filter, with reference to Chapter 1A if
necessary.

3 Clamp the oil cooler coolant hoses to
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1 Oil pressure rellef valve
plug
2 Sealing ring
3 Spring
4 Piston
5 Gasket
& Non-return valve
7 Seal
8 Sealfing cap
8§ Retaining clip
" 10 Sealing plug
11 Seal
12 Gil pressure warning
light switch
13 Seal
14 Ol filter housing (1)
15 Bolt
18 Seal
17 Oil cooler
18 Nut
18 Oif filter

17.1b Oll cooler details

minkmise oil spiliage, then remove the clips,
and disconnect the hoses from the oil cooler,
Be prepared for coclant spillage.

4 Where applicable, release the oil cooler
pipes from any retaining brackets or clips.

5 Unscrew the oil cocler securing nut from
the ol filter mounting threads, then slide
off the oil cooler. Recover the C-ring from the
top of the oil cooler.

Refitting
6 Refitting is a reversal of removal, bearing in
mind the foliowing points,
a) Use a new oil cooler O-ring.
b) Fit a new oil filter.
¢) On completion, check and if necessary
top up the oif and coolant levels.
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Chapter 2 Part B:
DOHC petrol engine in=car repair procedures

Contents

Camshaft carrier (1.4 and 1.6 litre engines) - removal and refitting . 10 Flywheei/driveplate - removal, inspection and refitting ........ .. i9

Camshaft cover (1.8 litre engines} - removal and refitting ........ 4 General information ... . T T 1

Camshatt oil seals —renewal ..........,..... ... .. ... " 14 Inlet camshaft timing components/camshaft adjuster

Camshafts (1.4 and 1.6 litre engines) - removal, inspection and (I8Mreengines) ... ... 9
refiting . ... #1 Gil pump (1.4 and 1.6 litre engines) — removal, inspection

Camshafts and hydraulic tappets (1.8 litre engines) - removal, andrefiting . ... T 17
inspection and refitting ................. . . .. . 13 Oil pump and drive chain (1.8 litre engines) - removal, inspection

Compression test — description and interpretation . ... .. ..., .. 2 andrefiting ... 0 T 18

Crankshaft oil seals ~ renewal ... ....... ... ... " 20 Rockers and hydraulic tappets (1.4 and 1.6 litre engines) —

Crankshaft pulley — removal and refitting ...l 5 removal, inspection and vefitting ... . L L 12

Cylinder haad - removal, inspection and refitting . ........... .. 15 Sump -removal and refiting ... o 16

Engine assembly and valve timing marks - general information Timing belt covers — removal and refitting ................... . 5]
andusage ... 3 Timing belt tensioner and sprockets ~ remova! and refitting ... ... 8

Engine oil cooler ~ removal and refiting .................... .. 22 Timing beft(s} - removal and refitting ... . L 7

Engine/transmission mountings - inspection and renewal . . . ... .. 21

LS ]

Degrees of difficulty

Easy, suitable for %y | Fairly easy, suitable S | Fairly difficutt, Ry | Difficutt, suitable for % Very difficult, gt
novice with little for beginner with % suitable for competent 3% experienced DY A | suitable for expert DIY N
axperience S0mMe experience ?Q DIY mechanic & mechanic qot or professional &

Vi

Specifications

General
Manufaciurer's engine codes*: .
1B0ec ... AMW, AKQ, APE and AXP
1897 ce .. ATN, AUS
T8l cenon-turbo ... L, AGN
1781 eo, turbo ..o AGU, AQA and ARZ
Maximum power output: :
Tdltrsengines ... 55 kW at 5000 rpm
I8litreengines ............ ... ... © 77 kW at 5700 rpm
1.8 litre engines:
Enginecode AGN .......................... ... ... 92 kW at 6000 rpm
Engine codes AGU, AQAand ARZ ........... ... ... " © 110 kW at 5700 rpm
Maximum torque output:
Tltreengines . ..., 128 Nm at 3300 rpm
1litreengines ... 148 Nm at 4500 rpm
1.8 litre engines:
Enginecode AGN ................... ... .. ... ... 170 Nt at 4200 rpm
Enging codes AGU, AQAand ARZ ... ... .. . ... . .. .. 210 Nm at 1750 rpm

* Note: See Vehicle identification at the end of this manual for the location of engine code markings.
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General {continued)
Bore:
Tdand18litreengines ........v i i i
18litreengines....... e e e e e
Stroke:
TAlitreengines . . ...t i i e e s
S oY T T
T Bltreengines . .. ..o e i e
Compression ratio:
Taltreengines . ... it e e,
7 =T o 3=
1.8 litre engines:
Engine codes AGU, AQAand ARZ ... ... L,
Enginecode AGN ... ... . i e i,
Compression pressures:
Minimum compressicn pressure ... ... .oovie it i i ...
Maximum difference betweencylinders .. ....... ... ... L
PG Order ..o e e e
Ne Teylinderlocation ... oo i,

Camshafis
Camshaft endfioat:
1.4 and 1.6 litre engines (maximum} .......... ... ... oL,
1.8 litre engines (Maximum) ......ovr it iaenn
Camshaft bearing running clearance:
14andt6litreengings .. ... ... .. o i e s
1.8litreengines maximum) ......... ... ... .. i i ..,
Camshaft run-out:
t4and16lireengines ..ot i e
1.8 litre engines (Maximum) ... ..vn i inrnrnre ...

Lubrication system
Qil pump type:
T4andi16iitreengines ... ... . i i
T8ltreengines . ...
Cil pressure (oil temperature 80°C):
Atidling:
T4and 1.6fitreengings .........ooiviinviiiirannanenns
TBItreengings . ... ..o e e e
At 2000 rpm:
T4andi.Blitreengines ......... it
1.8iitreengines ... i e e e

Torque wrench settings
Anciilary (alternator, etc) bracket mounting bolts:

tTdand18litreengines ...t i

T8It BNgINES . . vt it e e e
Auxiliary drivebelt pulley bolts (1.8 litre engines) ..................
Aurxiliary drivebelt tensioner securing boit:

M8 bolt:

Slage 1 .. e e e
Sage 2 . e e

MIObOR Lo e
Big-end bearing caps bolts {1.4 and 1.6 litre engines)™:

Blage Tl . e e

Blage 2 s
Big-end bearing caps nuts (1.8 litre engines)™:

8 o [

BB 2 ... e ey
Camshaft bearing cap bolts (1.8fireengines) ....................
Camshaft carrier bolts {1.4 and 1.8 litre engines)™:

Bt age 1 o e

E] o
Camshaft cover nuts (1.8 litreengines) ............covieneenan.
Camshaft exhaust sprocket bolt (1.8 litre engines) ................
Camshaft rear sealing cap bolts (1.4 and 1.6 litre engines) ..........
*Note: Use new bolts

JApproximately 7.0 bar

© Approximately 3.0 bar

1-3-4-2
Timing belt end

No figure specified
0.10 mm

No figure specified
0.01 mm

Gear typea, driven directly from front of crankshaft
Gear type, chain-driven from crankshaft

1.0 bar

2.0 bar

2.0 bar

3.0to 4.5 bar

Nm Ibf ft

50 37

45 33

25 18

20 ’ 15
Angle-tighten through a further 90°
45 33

30 . 22
Angle-tighten through a further 90°
a0 22
Angle-tighten through a further 80°
10 7

10 7
Angle-tighten through a further 80°
10 7

65 48

10 7
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Torque wrench settings (continued) Nm Ibf ft

Camshaft sprocket bolts {1.4 and 1.6 litre enginesy;

Stage 1 o e e 20 ' 15

Stage 2 . e e Angle-tighten through a further 90°
Camshatft timing chain tensioner/camshaft adjuster mechanism bolts:

1Bl engiNes .. ..ot i e 10 7
Clutch pressure plate/driveplate mounting bolts (1.4 and 1.6 litre engines)*:

Stage T o e 60 44

Btage 2 ... e Angle-tighten through a further 80°
Coolant pump bolis;

t4and1Blitreengines .......... ..., 20 i5

18Htreengines . ... ... o e 15 11
Crankcase breather (oil separator) balts (1.4 and 1.6 litre engines) .... D 7
Crankshait front oil seal housing boits (1.8 litre engines) .. . ......... 15 11
Crankshaft pulley/sprocket bolt (1.4 and 1.6 litre engines):

Stagel ... e e 90 66

SR8 2 — . Angle-tighten through a further 9¢°
Crankshaft pulley bolts (1.8 litreengines) . . ............... ... ... 25 i8
Crankshaft rear oil seal housing bolts:

14and16litreengines ... ... .. .. o ... 12 9

18 litre engines . . ... o e e 18 11
Crankshaft speed/position sensor wheel-to-crankshaft bolts {1.8 litre engines)*:

Stage 1 . e 10 7

Bl 2 . e Angle-tighten through a further 80°
Crankshaft sprocket boit (1.8 litre engines)™:

Sta0E T . e e e a0 66

Slage 2 ... Angle-tighten through a further 90°

Cylinder head bolts™:
1.4 and 1.8 litre engines:

Stagel ... e 30 22
BagR 2 i e Angle-tighten through a further 90°
SlagE d e Angle-tighten through a further 90°
1.8 litre engines:
Stage 1 . e 40 30
BT T Angle-tighten through a further 90°
Slage 3 e e Angle-tighten through a further 90°
Engine-to-automatic transmissicn bolts:
M1 DOl . e 80 59
M10 cylinder block-to-transmissionbolts ..................... 60 44
M16 sump-to-transmissionbolts ... ... ... ... ..., 25 18
Engine-to-manual transmission bolts:
Cylinder block-to-transmission (M12bolts) .................... 80 58
Alioy sump-to-transmission boits (M10 bolts):
02J transmiSsion . ... ... i e 60 44
02K transmission ... .. ... iiinnn e e 25 18
O2M transmission ........ ...t e 40 30
Engine-to-manual transmission cover platebolts ................. 10 7

Engine mountings:
Right-hand mounting-to-body bolts™:

Btage T o e 40 30
Bl 2 . Angle-tighten through a further 90°
Right-hand mounting plate bolts (smallbolts) .. ................ 25 18
Right-hand mounting-to-engine bracket boits™:
Btage 1 .. 80 - 44
- o 1= Angle-tighten through a further 80°
Right-hand mounting bracket-to-enginebolts .................. 50 37

Left-hand mounting-to-body balts:
Large bolts*:

Stage 1 40 . 30
Stage 2 ... e Angle-tighten through a further 90°
Small bolts .. ... e - .25 18
Left-hand mounting-to-transmission bolts*:
Stage 1 ... 60 44
Stage 2 .. e Angle-tighten through a further 90°

Rear engineftransmission mounting:
Bracket-to-subframe bolts*:

Stage T o e e 20 15

SlagE 2 L Angle-tighten through a further 90°
Bracket-to-transmission bolts™:

Btage 1 . e 40 3c

Blage 2 ., Angle-tighten through a further 80°

*Note: Use new bolts

LYY
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Torque wrench settings (continued) Nm Ibf
Exhaust camshaft timing belt sprocket bolt (1.8 litre engines) ... .. ... 65 48
Exhaustmanifoldnuts ................... . ... ..., 25 : 18
Exhaust pipe-to-manifoldnuts ........ ... e 40 30
Flywheel/driveplate mounting boits (1.8 litre engines)*:
Blage T . 40 30
2 o3 Angle-tighten through a further 180°
Inlet camshaft adjuster valve bolts (1.8 litre engines) .. ............. 3 2
Inlet camshaft position sensor bolts (1.8 litre engines) ............. 10 7
inlet camshaft position sensor rotor bolt (1.8 litre engines) .......... 25 18
Main bearing cap bolts:
1Bl engings .o .vu vttt e €5 48
1.8 litre engines™:
Btage 1 L 65 48
Blage 2 ... Angle-tighten through a further 90°
Oll cooler securing nut (all engines) . ........ .. ... ... 25 18
Qil drain plug: . .
Tdand1.Blitreengines ... i 30 22
TBltreengines .. ..o e 40 30
Oil filter/cooter mounting bracket-to-cylinder block bolts (1.8 litre engines):
Bage T e e 15 11
BlBOE 2 ... e e Angle-tighten through a further 80°
Oil level/temperature sensor-to-sump bolts (1.4 and 1.6 litre engines) . 10 7
Oil pick-up pipe securing bolts (1.4 and 1.6 litre engines) ........... 10 7
Qit pressure relief valve plug (1.8 litre engines) ................... 40 30
Oil pressure warning light switch (all engines) .................... 25 18
Qil pump chain tensioner bolt (1.8 litreengines) .................. 15 : 11
Oil pump securing bolts:
1.4litre engines* ............... e e 12 9
16 litte engines™ .. ... .. i e 10 . 7
18litreengines ... ... 15 11
Piston oit spray jet/oil pressure relief valve bolt (1.8 litre engines) .. ... 27 20
Sump;
Sump-to-cylinder block bolts:
tdandiBlitreengines .............. ... ... 13 1G
18iitreengings . ... ... . e 15 11
Sump-to-transmission bolis (1.4 and 1.6 litre engines) ........... 45 33
Thermostat cover bolts (1.8 litreengines) ..........ooiiinnn... 10 7
Timing belf idier pulley boit:
l4andi@litraengines .......... ... .iiiiiiiiiniiinnnnnn. 50 37
1B Ire enginges . . ..o e 20 15

Timing belt outer cover boits:
1.4 and 1.6 litre engines:

Smallbolts .o e 10 7
Largebolts .. ... .. e 20 15
18 Itre engines . ... e 10 7
Timing belt rear cover bolts (1.4 and 1.8 lifre engines):
Smallbolts ............c.. i, e, 10 7
Large bolt (coolant pump bolts) ... 2G 15

Timing belt tensioner:
1.4 and 1.8 litre engines:

Main timing belt tensioner balt ... 20 15
Secondary timing belt tensionerbolt ....... ... ... . ... ..... 20 15
1.8 litre engines:;
Tensioner roliersecuringbolt ... ... oL 27 20
Timing belt tensioner housing bolts: .
Smallbolt ... . o 15 11
Largebolt ... .. .. . . 20 15
Turbocharger cil supply pipe-to-oil filter housing banjo bolt:
B ltre engines . . v e e 30 22

*Note: Use new boits
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1 Géneral 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
desctibed in Part A (SOHC petrol engines),
Part B (DOHC petrol engines), and Part C
{diesel engines). Part I 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 thelr code letters, is given in the
Specifications.

The engines are water-cooled, double
overhead camshatt, in-line four-cylinder units.
1.6 and 1.8 litre engines have cast-iron
cylinder blocks, whereas 1.4 itre 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 ieft-hand end of the engine.

The crankshaft is of five-bearing type, and
thrust washers are fitted to the centre main
bearing to conirol crankshaft endfloat.

On 1.4 lifre engines, the crankshaft and
main bearings are matched to the alloy
cylinder block, and it is not possible {o
reagssemble 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.

Cn 1.4 and 1.6 litre engines, the inlet
camshaft is driven via a tosthed 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 rear of the exhaust camshaft
via a chain. Engines with code AGN have
variable inlet valve timing, and the valve timing
is varied by altering the tension on the drive
chaln using an electronicaliy-actuated
Mechanical tensioner. Engines without
variable valve timing have a hydraulic chain
tensioner.

On 1.4 and 1.6 litre engines, the camshafts
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 rolfer rockers and
hydraulic tappets. On 1.8 fitre engines, the
camshafts actuate the valves directly via
hydraulic tappets.

1.4 and 1.6 litre engines have four valves
per cyiinder; two inlet valves and two exhaust
valves, whereas 1.8 fitre engines have five
valves per cylinder; three intet valves and two
exhaust valves.

On 1.4 and 1.6 litre engines, the oil pump is
driven directly froft! the front of the crankshaft,
Cn 1.8 litre engines, the gear-type oil pump is
driven via a chain from a sprocket on the
crankshaft. Gil 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 fubricates the camshaft journals and
hydraulic tappets, and also to the crankease,
where it |ubricates the main bearings,
connecting rod big-ends, gudgeon pins and
cylinder bores. A coalant-fed oil cooler is
fitted to certain 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 enginas). For
details of the cocling system, refer to Chap-
ter 3.

Repairs possible with the engine
installed in the vehicle

The following operations can be performed
without rermoving the engine:

&) Compression pressure - testing.

b) Carnshaft cover (1.8 litre engines) —
removal and refitting.

¢} Camshaft carrier (1.4 and 1.6 litre
engines) — rermoval and refitting.

d) Crankshaft pulley - removal and refitting.

&) Timing belf covers — removal and refitting.

) Timing belt - removal, refitting and
adjustment.

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

h) Inlet camshaft fiming belt, sprockets and
tensioner (1.4 and 1.6 fitre engines) -
removal and refitting.

{) Inlet camshaft timing chain, sprockets and
adjuster mechanism {1.8 litre enginesj -
removal and refitting, .

i Inlet camshaft adjuster mechanism
(engine code AGN} - removaf and
refitting.

k) Camshaft oil seal(s} - renewal,

§ Camshaft(s) and hydrautic tappets -
removal, inspeaction and refitting.

m) Cylinder head ~ removai and refitting.

1) Cylinder hiead and pistons -
decarbonising.

o) Sump - removal and refitting.

& Ol pump — removal, overhauf and
refitting.

q) Crankshaft oif seals — renewal.
1) Engineftransmission mountings -
inspection and renewal.
s) Flywheel - removal, inspection and
refitting.
Note: It is possible to remove the pistons and
connecting rods {after removing the cylinder
head and sump) without removing the engine.
However, this is not recommended. Work of
this nature is more easily and thoroughly
compieted with the engine on the bench, as
described in Chapter 2D,

2 Compression test - ‘S§
description and interpretation RN

N

SN

Note: A suitable compression fester 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, [f the test is performed
reguiarly, it can give warning of trouble before
any other symptoms become apparent.

2 The engine must be fuily warmed-up to
nermal operating temperature, the battery
must be fully charged and the spark plugs
must be removed. The aid of an assistant will
be required.

3 0n 1.4 and 1.6 litre engines, disable the
ignition system by discennecting the wiring
plug from the DIS igniticn module.

4 Cn 1.8 litre engines, disconnect the wiring
plugs from: the ignition coils. On turbo models,
remove the ignition HT coils, with reference to
Chapter 5B.

5 Fit 2 compression tester to the No 1
cylinder spark plug hole, The type of tester
that screws into the piug 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
medels fitted with an throttle position sensor
instead of a cable, the throttle will not operate
untif the ignition is switched on. After one or
two revolutions, the compression pressure
should bulld 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 heaithy 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 vaives or & blown head
gasket (a cracked head could aiso be the
cause). Deposits on the undersides of the
valve heads can also cause low compression.

[ XY
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Cls;

H31236

3.4a Crankshaft pulley timing mark
aligned with TDC mark on timing helt
cover - 1.4 and 1.6 litre engines

9 If the pressure in any cylinder is reduced to
the specified minimum or less, carry out the
following test to isotate the cause, Intreduce a
teaspooniul 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 Alow 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 ofi will confirm this.

12 If one eylinder 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
coaled with carbon depaosits. If this is the.
case, the cylinder head should be removed
and decarbonised.

14 On completion of the test, refit the spark
plugs. Cn 1.4 and 1.6 litre engines, reconnect
the DIS ignition module wiring. On 1.8 litre
engines, where applicabte refit the ignition
coils, then reconnect the coit wiring plugs.

3.4b Crankshaft pulley timing mark
aligned with TDC mark on timing belt
cover — 1.8 litre engine _

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

3
X
X

General information

1 TDC is the highest point in the cylinder that
each piston reaches as it travels up and down
when the crankshaft tums. 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 positicn on the
compression stroke. Ne 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 remcval.

3 The design of the engines covered in this
Chapter is such that pisten-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 The crankshaft pulley has a marking which,
when aligned with a corresponding reference
marking on the timing bek cover, indicaies
that No 1 piston {and hence also No 4 piston)

3.4¢ Tirming mark scribed on inner flange
of pulley aligned with TDC mark on timing
belt cover — 1.4 litre engine

is at TDC. Note that on some models, the
crankshaft pulley timing mark is located on
the outer flange of the puiley. In order to make
alignment of the timing marks easier, it is
advisable to remove the pulley (see Section 5)
and, using a set-square, scribe 3
corresponding mark on the inner flange of the
pulley {see illustrations).

5 Note also, that on 1.4 and 1.6 litre engines,
therg is also a timing mark which can 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 TDG,
the crankshaft sprocket tooth with the
chamfered inner edge aligns with a cast arrow
on the oil pump (see fllustration).

6 Cn 1.4 and 1.6 litre engines, the camshaft
sprockets are equipped with TDC positioning
holes, When the positioning holes are aligned
with the corresponding holes in the camshaft
carrier, No 1 piston is ai TDC on the
compression stroke {see illustration).

7 0On 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 TDC on the
compression stroke (see illustration).

8 Additionally, on some models, the
flywheel/driveplate has a TDGC marking, which
can be observed by unscrewing a protective

P

3.5 Crankshaft sprocket tooth with
chamfered edge aligns with cast arrow on
oil pump - 1.4 litre engine

3.6 Camshaft sprocket positioning holes
{arrowed) aligned with holes in camshaft
carrier {No 1 piston at TDC) - 1.4 and
1.8 litre engines

.

3.7 Camshaft sprocket timing mark
{arrowed) aligned with mark on camshaft
cover (No 1 piston at TDC) -

1.8 litre engine

L —m——
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3.8a Flywheel TDC mark (arrowed) aligned
with pointer on transmission casing —
1.8 litre engine with manual
transmission

plastic cover from the transmission
bellhousing. The mark takes the form of a
notch in the edge of the ftywheel on manual
transmission models, or an O marking on
automatic transmission models. Note that it is
not possible-to use these marks on alt models
due to the fimited access available to view the
marks (see iflustrations).

Setting No 1 cylinder to TDC

14 and 1.6 litre engines

Note: Suitable locking pins will be required to
fock the carnshaft sprockets in position during
this procedure. On some engines, it may be
necessary 1o use a small engineer’s mirror to
vigw the timing marks from under the wheelarch.
9 Before starting work, make sure that the
ignition_ is switched off (ideally, the battery
negative lead should be disconnected ~ see
Disconnectr‘ng the battery).

10 Remove the engine top cover, and
remove the air cleaner assembly as described
in Chapter 4A,

11 ¥ desired, tc make the engine easier to
twrn, remove all of the spark plugs as
described in Chapter 1A.

12 Apply the handbrake, then jack up the front

3.8b Driveplate TDC mark {arrowed)
aligned with window in transmission
casing - 1.8 litre engine with automatic
transmission

of the vehicle and support on axle stands {see
Jacking and vehicle suppoert). Remove the right-
hand front roadwheel, then remove the securing
screws andfor clips, and remove the
appropriate engine undershields to enable
access 1o 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
carresponding mark on the timing beit cover
or transmission casing, and the locking pin
holes in the camshaft sprockets are aligned
with the corresponding holes in the camshaft
carrier.

15 i necessary, to give sufficient clearance
for the camshaft locking tool to be engaged
with the camshaft sprockets, unbolt the air
cleaner suppeort 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

Lo

S AT
e \\in\\\\hl\\_;

3 B A

3.17 Improvised tool used to lock camshatt sprockets in position
at TDC {viewed with engine removed, and timing belt removed

from enginej - 1.4 litre engine .

3.20 Exhaust camshaft sprocket timing mark alighed with timing
mark on camshaft cover - 1.8 litre engine

two M8 bolts and nuts, and a short length of
steel bar. With the camshaft sprocket
positioned as described in paragraph 14,
measure the distance bestween the locking pin
hole centres, and drill two corresponding
8rm clearance holes in the fength of steel
bar. Slide the M8 bolts through the holes in
the bar, and secure them using the nuts,

17 Slide the ool 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,

1.8 litre engines

Note: On some engines, it may be necessary
to use a small engineer's mirror ta 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 Tum the engine clockwise, using a
spanner on the crankshaft sprocket bolt, until
the TDC mark on the crankshaft pulley or
flywheel/driveplate is afigned 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 Carhsbaft ccve:r
© i {1.8 litre engines) - _
removal and refitting -

A

Note: Suitable sealant (VW D 454 300 A2 or
equivalent) will be required on refitting.

Removal

1 On englnes with code AGN, remove the
upper part of the inlet manifold, as described
in Chapter 4A, then disconnect the MT leads
from the spark plugs.

[
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4.2a Unbolt the coil earth wiring lead . .. . 4.3 Release the clips securing the upper

the clips on the camshaft cover- timing belt cover to the camshaft cover -
1.8litre engine 1.8 litre engine

2 On all engines except engine code AGN, corner of the camshaft cover (see 7 Make a final check to ensure that ail
remove the ignition HT coils as described in  illustration). relevant pipes, hoses and wires have been
Chapter 5B. Unbolt the coil wiring earth 5 On engines with code AGU, release the disconnected and moved clear of the working
lead from the top of the camshaft cover, three clips, and remove the plastic cover from  area.

then release the coil wiring from the the front of the engine, above the inlet 8 Unscrew the securing nuts, and carefully

clips on the camshaft cover, and move the manifold (see ilfustration). lift the camshaft cover from the cylinder
wiring clear of the camshaft cover (see 6 Slacken the hose clip and disconnect the head. Note the locations of any
illustrations). breather hose from the left-hand end of the  brackets or spacers under the securing

3 Release the clips securing the upper timing camshaft cover. Note that it may be nuis. Recover the gaskets, noting that a
belt cover to the camshaft cover (see necessary to unscrew the securing bolt and  separate gasket is used to seal the spark plug

iHustration). move the breather housing away fromthe end  holes in the centre of the cover {see
4 Where applicable, unscrew the bolt of the cylinder head to enable the hose to be  illustrations).
securing the metal pipe to the rear left-hand  disconnected {see illustrations). 9 If desired, {ift the oil defleciors from the injat

4.4 Unscrew the bolt (arrowed) secuting 4.5 Remove the plastic cover from the 4.6a Disconnect the breather hose from ;
the metal pipe to the camshaft cover - front of the engine - the left-hand end of the camshaft cover ... i
1.8 litre engine 1.8 litre engine code AGL

il i : Bl Sty N e N A ;
4.6b ... noting that it may be necessary to 4.8b ... and lift the camshaft cover from
unscrew the breather housing bolt - the cytinder head - 1.8 litre engine

1.8 litre engine
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4.9 Lift the oil deflectors from the iniet
camshaft - 1.8 litre engine

camshatft, their locations

illustraticon).

Refitting

10 Inspect the camshaft cover gaskets, and
renew if worn or darnaged.

noting

11 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.
12 Working at the front (timing beit end) of
the cylinder head, apply suitable sealant (VW
D 454 300 A2 or equivalent) to the two points
where the combined front camshaft bearing
cap contacts the edge of the cylinder head
{see itlustration).
18 Similarly, working at the rear 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).
14 Carefuliy 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.
15 Further refitting is a reversal of removal,
bearing in ming the following points.
&) On all engines except engine code AGN,
refit the ignition coils with refsrence to
Chapter 58,

{see

5.6 Counterhold the crankshaft pulley
using a tool simiar to that shown -
1.4 litre engine

4.12 Apply sealant to the points shown
{arrowed) where the combined from
bearing cap contacts the cylinder head ~
1.8 litre engines

bj On engines with code AGN, refit the
upper part of the inlet manifold, as
described in Chapter 4A.

5 Crankshaft pulley —
removal and refitting

Vi

1.4 and 1.6 litre engines

Note: A new crankshatt pulley boit 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, iack 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

5.8 Removing the crankshatt pulley -
1.4 litre engine

H31947

4.13 Apply sealant to the points shown
(arrowed) wherea the camshaft drive chain
tensioner/camshafi adjustment
mechanism contacts the cylinder head —
1.8 litre engines

undershield(s) to enabfe acecess 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 puiley bolt, until the
relevant timing marks align (see Section 3).
§ Remove the auxitiary drivebelt, as
described In Chapter 1A, :
6 To prevent the crankshaft from turning as
the pulley bolit is slackened, & tool similar to
that shown can be used. Ergage the tool with
two of the slots in the pulley (see iflustration).
7 Counterhold the pulley, and slacken the
pulley bolt (take care ~ the bolt s very tight)
using a socket and a suitable extension,

8 Unscrew the boit, and remove the pulley
(see iilustration),

9 Refit the crankshaft pulley securing bolt,
with a spacer washer positioned under its
head, to retain the crankshaft sprocket,
Refitting

10 Unscrew the grankshaft pulley/sprocket
bolt used to retain the sprocket, and remove
the spacer washer, then refit the puiley to the
sprocket. Ensure that the locating pin on
the sprocket engages with the corresponding
hole in the puliey,

11 Oil the threads of the new crankshaft
pulley bolt. Prevent the crankshaft from
turning as during removal, then fit the new
puliey 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.
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5.15a Stacken the hose clips securing the
hoses to the turbocharger-to-intercooler
air pipe . ..

. . . then unscrew the securing
bolt...

5.15d Removing the right-hand engine
undershield ~ 1.8 litre engine mode!

1.8 litre engines

Removal

15 Proceed as described in paragraphs 1
to 3, noting that on turbocharged models, 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
discanneact the hoses from each end of the
pipe, then unscrew the bolt securing the pipe
to the body (see illustrations).

16 [f 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

5.19 Removing the crankshaft pulley -
1.8 litre engine

pulley to the sprocket, 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 crankshaft
sprocket bolt.

18 Remove the auxiliary drivebek,
described in Chapter 1A,

18 Unscrew the bolts securing the pulley to
the sprocket, and remove the pulley (see
Hustration).

as

Refitting

20 Refit the pulley to the sprocket, and refit
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 drivebeft as
described in Chapter 1A.

5.15¢ ... and remove the pipe - 1.8 litre

engine model

22 Prevent the crarkshaft from turning as
dusing removal, then tighien the pulley
securing bolts to the specified torque.

23 Proceed as described in paragraphs 13

and 14, but additionally, refit the
turbocharger-te-intercooler air pipe.

6 Timing belt covers - N

" removal and refitting &

~

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 ift the
cover from the engine (see illustration).

3 Refitting is a reversai of removai.

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
downwards from the engine (see
illustrations).

6 Refitting is a reversal of removal, but refit
the crankshaft pulley with reference fo
Section 5.

6.2 Removing the upper outer timing belt
cover — 1.4 litre engine

6.5a Release the two securing clips
{arrowed) ...

6.5b ... then unscrew the two lower
securing bolts {arrowed) . . .

JE———
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6.5c ... and the singie bolt securing the
cover te the engine mounting bracket. . .

Rear timing belt cover

Note: As the rear timing belt cover securing
bolts aiso secure the coofant pump, it is
advisable to drain the cooling system (see
Chapter 14) before starting this procedure,
and fo 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 idier pulley/bracket
assembly (see illustration).

9 Unscrew the rear timing belt cover securing
bolt located next to the right-hand engine
lifting eye (see illustration).

10 Unscrew the two securing bolis, 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/brackst bolt
to the specified torque, and refit the timing
belt as described in Section 7.

1.8 litre engine
Upper cover

12 On engines with code AGN, to improve
access, remove the upper section of the inlet
manifoid as described in Chapter 4A,

6.5d ... and withdraw the lower timing
belt cover - 1.4 litre engine

13 Release the securing clips, and remove
the engine top cover.

14 Release the two securing clips, and
manipuiate the timing belt cover from the
engine (see iilustrations).

15 Refitting is a reversal of removal, but
make sure that the securing clips are securely
engaged.

Centre cover

16 Remove the upper timing belt cover as
described previously in this Section.

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

18 Unscrew the three securing bolts, and

6.8 Removing the idler pulley/bracket

assembly (viewed with engine removed) -
- 14 litre engine

withdraw the centre cover downwards from
the engine {see illustration). Note that the
lower two securing bolis alsc secure the lower
timing belt cover.

19 Refitting is & raversal of removal.

Lower cover

20 Remove the crankshaft
described in Section 5.

21 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.

22 Unscrew the two lower timing belt cover
lower securing bolts, and withdraw the cover

pulley as

6.9 Unscrew the rear timing belt cover
securing bolt iocated next to the right-
hand engine lifting eye - 1.4 litre engine

6.10 Removing the rear timing beit cover
{viewed with engine remaved) -
1.4 litre engine

6.14a Release the securing clips ...

6.14b ... and remove the upper timing
belt cover - 1.8 litre engine

6,18 Centre timing belt cover securing
bolts {arrowed) viewed with right-hand
engine mounting removed - 1.8 litre engine
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86.22a Unscrew the lower securing bolts
{arrowed) . . .

downwards from the engine (see
illustrations).

23 Refitting is a reversal of removal, but refit
the ocrankshaft pulley with reference to

Section 5.
£7 " Timing belt(s) -
removal and refitting

V(i

1.4 and 1.6 litre engines
Main timing belt ~ removal

1 1.4 and 1.8 litre engines have two timing
beits; the main timing belt drives the inlet
camshaft from the crankshaft, and the
secondary timing belt drives the exhaust
camshaft frorn the inlet camshafi.

6.22b ... and withdraw the fower timing
belt cover - 1.8 litre engine

2 Disconnect the battety 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
c¢ascribed in Chapter 4A.

4 Release the two securing clips and remove
h2 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.

8 Remove the crankshaft pulley as described in
Section 5. Refit the crankshaft puliey securing
bokt, with & spacer washer positioned under its
haad, to retain the crankshaft sprocket.

7 Remove the lower outer timing belt cover,
zs described in Section 6.

7.9a Unclip the charcoal canister hose

from the power stecring fiuid reservoir . ..

8 Where applicable, on models with air
cenditioning, unscrew the securing bolt, and
remove the auxitiary drivebelt idler puiley.

9 Unscrew the securing screw, and move the
power steering fluid reservoir clear of the
working area, leaving the fluld hoses
connected. Note that it will be necessary to
unclip the charceal canister hose from the
reservolr (see illustrations).

10 Similarly, unscrew the tweo securing
screws, and move the coolant expansion tank
clear of the working area (see illustrations).
11 Attach a hoist and lifting tackle to the
right-hand (timing beit end) engine lifting
bracket, and raise the hoist to jusi take the
weight of the engirie.

12 Remove the complete right-hand engine
mounting assembly, as described in Sec-
tion 21 (see illustrations).

ikt h . AR R

7.9b ... then unscrew the securing
screw . ..

7.9¢ ...and move the reservoir clear of
the working area - 1.4 litre engine

7.10b ... and move the coolant expansion
tank clear of the working area -
1.4 litre engine

7.12a Remove the small bracket ...

T

7.12b ... and the complete right-hand
engine mounting assembly - 1.4 litre engine
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7.15 Slacken the tensioner bolt and lever

7.13 Removing the right-hand

engine

mounting bracket - 1.4 litre engine

13 Unscrew the four securing bolts, and
remove the right-hand engine maounting
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.

156 Engage a suitable Allen key with the hole
in the main timing belt tensicner piate, then
slacken the tensicner bolt, lever the tensioner
anti-clockwise using the Allen key (to release
the tension on the belt), and re-tighten the
tensioner bolt {see ifllustration}.

16 Temporarily remove the camshaft
sprocket locking tool, then sfide the main
fiming helt from the sprockets, noting its
routing (see illustration). Refit the camshaft
sprocket locking tool once the timing belt has
besn removed.

17 Turn the crankshaft a quarter-turn (80
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,

Secondary (inlet camshéft) timing belt
-removal

18 Once the main timing belt has been
removed, to remove the secondary timing
belt. proceed as foilows.

7.18b ... then unscrew the securing boit
and remove the tensioner - 1.4 litre engine

the tensioner anti-clockwise using an Allen
key, then re-tjghten the tensicner boif —
1.4 litre engine

18 Engage a suitable Allen key with the hole
in the secondary timing belt tensioner piate,
then slacken the tensioner bolt, and lever the
tensioner clockwise using the Alien key (to
release the tension on the bel). Unscrew
the securing bolt, and remove the
secondary timing belt tensioner (see
illustrations).

20 Temporarily remove ihe camshaft
sprocket locking tool, and stide the secondary
timing belt from the sprockets (see
illustration). Refit the sprocket Jocking too!
once the belt has been removed,

Secondary (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 (80° clockwise to reposition Nos 1
and 4 pistens 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

1.4 litre engine

ai

7.16 Removing the main timing belt -
1.4 litre engine

that there will be some slack in the belt). If the
original beft is being refitted, observe the
running direction markings. Refit the camshaft
sprocket locking tool once the helt has been
fitted to the sprockets.

23 Check that the secondary timing belt
tensioner peinter is positioned on the far right
of the tensioner backplate.

24 Press the secondary timing beit up using
the tensioner, and fit the tensioner securing
bolt (if necessary turn the tensioner with an
Adlen key until the bolt hole in the tensioner
aligns with the bolt hole in the cylinder head).

i
7.19a Slacken the secondary timing belt
tensioner bolt, and lever the tensioner

clockwise using an Allen key . .,

7.21 Crankshaft sprocket tooth with
chamfered edge aligned with cast arrow
on oil pump ~ 1.4 litre engine

S
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7.24 The secondary timing belt tensioner
pointer should be positioned on the far
right of the tensioner backplate, and the
g on the backplate should be
engaged with the core plug hole -

1.4 and 1.6 litre engines

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 fo turn the fensioner
anti-clockwise until the tensioner pointer
aligns with the iug on the tensioner backplate,
with the lug positioned against the left-hand
stop in the core plug hole {see iflustration).
Tighten the tensioner belt to the specified
torgue.

Main timing belt - refitting

26 Where applicable, reposition the
crankshaft at TDC (see paragraph 21) and
ensure that the secondary drivebelt has been
refitted and tensioned. Temporarily remove
the camshaft 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 rolier, infet
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 sprecket
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 peointer is aligned

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

with the centre of the cut-out in the backplate.
Tighten the tensioner securing boli to the
specified torque.

28 Remove the camshaft sprocket locking
tool.

29 Using a spanner or socket on the
crankshaft pulley boli, turn the engine through
two complete turns in the normal direction of
rotation, until the crankshaft sprocket tocth
with the chamfered inner edge is afigned with
the corresponding mark on the oil pump
housing (see illustration 3.5). Check that the
tocking tool can again be fitied to lock the
camshaft sprockets in position —if not, one or
both of the timing belts may have been
incorrectly fitted.

38 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 re-check the tension.

31 When the beit 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. ;

7.44 Removing the frent engine
undershietd = 1.8 litre engine

7.48 Removing the auxiliary drivebelt
tensioner — 1.8 litre engine

33 Disconnect the hoist and lifting tackle '

from the engine lifting bracket,

34 Refit the power steering reservoir, and clip
the charcoat 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.

38 Refit the crankshaft pulley as described in
Section 5.

39 Refit the upper cuter 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 length (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 rear of the exbaust camshaft via a
chain. Refer to Section 9 for details of infet
camshaft timing chain removal, inspection
and refitiing.

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
ilfustration).

45 On turbocharged models, working under
the right-hand wheelarch, sfacken the hose
clips, and disconnect the hoses from the
turboeharger-to-intercoocler 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-hang engine undershield.

47 Remove the auxiliary drivebelt as
described in Chapter 1A,

48 Unscrew the three securing bolts, and
remove the auxiliary drivebeit tensioner (see
iHustration), Note that the top two securing
bolts afso secure a wiring/pipe support
bracket.

48 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 ¢
to 12 of this Section, but insiead of
unclipping the charcoai canister hose
from the power steering fluid reservoir,
disconnect the hose from the charcoal
canister and the throttle body, and move the

A
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7.50 Move the charcoal canister hose to
one side, clear of the working area -
1.8 litre engine

hose to one side, ciear of the working area
(see illustration),

51 Unscrew the three securing bolts, and
remove -the right-hand engine mounting
bracket from the engine. Cne holt 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
ilustrations).

52 Remove the crankshaft puilley as
described in Section 5.

53 Remove the centre and lowsar timing belt
covers, with reference to S=ction 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 mmy) of
M5 threaded rod into the threaded hols in the
timing belt tensioner, A rod can be made by
cutting the head from an M5 bait 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. It necessary, turn the
tensioner piston using pointed pliers or a
length of wire, until the hole in the piston
aligns with the hale in the housing.

3.

7.57a Turn the nut on the threaded rod
until the piston can be locked in position
using a metat pin or a twist drill {arrowed)
inserted through the hole in the housing -
1.8 litre engine

7.51¢c ... and remove the right-hand
engine mounting bracket from below the
vehicle - 1.8 litre engine

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, tumn the
crankshaft a quarter-tura (90°) anti-clackwise
to position Nas 1 and 4 pistons slightly down
their bores from the TDC position. This will
eliminats any risk of piston-to-vaive contact if
& camshaft is turned whilst the timing belt is
rembved.

7.57b View showing twist drill inserted

through hole in tensioner piston and
housing, with tensioner removed for clarity
~- 1.8 litre engine

= T

7.51b .. gbolts ...

. and lower securin

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

Refitting

60 Check that the timing marks on the
camshaft sprocket and camshaft caover are
still aligned, as described in Section 3.

61 If the crankshaft has been turned anti-
clockwise to avold piston-to-valve contact, tum
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
crankshaft pulley and the lower timing belt cover.
62 Engage the timing belt with the crankshaft
sprocket, observing the rurining direction
markings if the original beit is being refitted.
63 Ensure that the timing belt is securely

7.58 Removing the timing belt -
1.8 litre engine
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engaged with the crankshaft sprocket, then fit
the belt around the coclant pump, tensicner
rotler 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 boits.

67 Refit the centre timing belt cover, and
tighten the securing bolis.

68 Refit the crankshaft puiley, 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 bolis to the specified
torque. If necessary, raise or lower the engine
slightly, using the hoist, to enable the bracket
to be manipulated into position.

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 Disconnect the hoist and lifting tackle
from the engine.

74 Reconnect the charcoal canister and
throttle body. hoses, ensuring that they are
connected to their correct locations, and
correctly routed.

75 Refit the power steering fluid reservoir and

the coolant expansion tank, ensuring that the.

fixings are secure.

76 Refit the auxiliary drivebelt tensioner, then
refit the auxiliary drivebelt, with reference to
Chapter 1A,

77 Refit the engine undershieids and, where
applicable, refii the turbocharger-io-
intercooler air pipe.

78 Refit the roadwheel, and fower the vehicle
to the ground.

8 Timing belt tensroner and
_sprockets ~ 0 s
~removal and feflttmg

HHP

1.4 and 1. 6 litre engmes
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}. o

4 Refit the tensioner to the engine, ensuring
that the cut-out in the tensioner backplate
engages with the bolf 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.

Secondary (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 pulieys

7 Remove the timing belt as described in
Section 7.

8 Unscrew the securing boit and remove the
relevant idler pulley. Note that the smaller
puliey (the idler pulley nearest the inlet
manifold side of the engine) can be removed
complete with s mounting bracket (unbolt
the mounting bracket bolt, ieaving the pulley
attached to the bracket) {see illustrations).

9 Refit the relevant idier pulley and tighten the
securing beit to the specified torque. Note
that if the smaller idler pulley has been
remmoved 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 beit as described
in Sectien 7.

H31948

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

12 Unscrew the crankshaft pulley, 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 boilt
rmust be used on refitting.

15 Remove the main and secondary timing
belts as described in Section 7. Ensure thai
the crankshaft has been turned a quarter-turn
(80°) 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 beit 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 cn the
sprocket locking tool for this. To hold
the sprocket, make up a tool similar to that
shown, and use it to hold the sprocket

8.8a Removing the smaller...

— ———

8.8b ... and larger timing beit idier pulleys

~ 1.4 litre engine

8.13 Refitting the crankshaft sprocket.
Pulley locating pin (arrowed) must be
outermost - 1.4 litre engine

B A I L

€1 = R M0 R

- -

[€al N




sefo
e Jl-_at

d e

aft.

g the
g
r ét

punéy_

1 the

%

g*- ~ft

im
2 that
r-turn
an 4
n s
sh of
urned

m ,t
stz
0lt is
: the

itk
JcKet

it

DOHC petrol engine in-car repair procedures 2Be17

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

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 front of the
camshaft, noting which way round it is fitted.
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. f both camshaft
sprockets have been removed, note that the
double sprocket {for the main and secondary
timing belts) should bs fitted to the inlet
camshaft, and note that the exhaust camshaft
sprocket must be fitted first (see iliustration).
19 Fit a new 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 cooiant pump sprocket is integral
with the coolant pump. Refer to Chapter 3 for
detzils of coolant pump removal,

1.8 litre engines

Timing belt tensioner

22 Remove the timing beait as described in
Section 7.

—

23 Unscrew the securing bolt, and remove
the tensioner from the engine (see
ilustration). 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 Refiiting is a reversal of removal, but
ensure that the washer is in place betwesn the
tensioner and the cylinder block, and ensure
that the nut, threaded rod, and lacking pin are
refitted to retract the tensioner before the
tensioner is refitted to the engine (see
iflustration). Refit the timing belt as described
in Section 7.

Crankshaft sprocket

Note: A new crankshaft sprocket bolf must be
used on refitting. '
25 Remove the timing belt as described in
Section 7.

26 The sprocket securing boit must now be
slackened, and the crankshaft must be
prevented from tuming 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
iltustration 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 beolt. Take care,
as the bolt is very tight. Do not allow the
crankshaft to tum as the bolt is siackened.

28 Unscrew the bolt, and slide the sprockst
from the end of the crankshaft, noting its
orientaticn.

29 Commence refitting by positioning the
sprocket on the end of the crankshaft, with
the raised boss ocutermost.

30 Fit a new sprocket securing boit, 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 beit 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
stightly down thelr 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 tcol similar to that
shown in illustration 8.19, and use it to held
the sprocket stationary by means of the ficles
in the sprocket.

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 applicabla.

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,

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 boit to the specifisd torque.
37 Refit the timing belt as described in
Section 7.

Coolant pump sprocket

38 The coclant pump sprocket is integral
with the coolant pump. Refer to Chapter 3 for’
details of coolant pump removal.

Idler pulley

3% Remove the timing beit as described In )
Section 7. ‘ -

40 Unscrew the securing bolt, and remove
the idier pulley, . :
41 Refitting is a reversal of remcval, but
tighten the idier pulley bolt to the specified
torque, and refit the timing belt as described
in Section 7.

Z

8.19 Tighten the sprocket securing bolt
using a suitable tool to hold the sprocket
stationary - 1.4 litre engine

————

8.23 Removing the timing belt tensioner
from the engine — 1.8 litre engine

+

8.24 Ensure that the washer is in place
between the tensioner and the cylinder
block - 1.8 litre engine

T
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10.2 Use a hooked length of wire to pull

the connectors from the spark plugs -
1.4 litre engine

9 Inlet camshaft timing
components/camshaft
“adjuster {1.8 litre engines)

V4

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.

10- Camshaft carrier %
{1.4 and 1.6 litre engines} - X
rremoval and refitting 3:

Removal
Neote: New camshaff carrier securing

bolts must be used on refifting. Suitablie
sealant (VW AMV 188 003, or equivalent)
will be required, and fwo M6 studs
(approximately 70 mm long) will be required -
see text.

1 Discennect 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
belis, as described in Section 7.

Unscrew the DIS module securing
bolis...

10.5 Disconnect the wiring connector
from the inlet camshaft position sensor~
1.4 litre engine

3 Disconnect the HT leads from the spark
plugs. Use a hooked length of stout wire to
pull the connectors from the spark plugs {see
illustration).

4 Release the securing lug, and disconnect
the wiring plug from the BIS module, then
unscrew the securing belts, and remove the
DIS module and HT leads as an assembly
(see illustrations).
§ Disconnect
position sensor
illustration).

6 Unscrew the bolt securing the exhaust gas
recirculation sclenoid valve to the end of the

the inlet camshaft
wiring connector (see

L

H

10.7a Disconnect the oil pressure warhing
light switch wiring plug - . .

10.7b ... then release the wiring from the
clip on the end of the camshaft carrier -
1.4 litre engine

... then remove the DIS module and
HT leads - 1.4 litre engine

\Y

10.6 Unscrew the boit securing the
exhaust gas recirculation solenoid valve to
the end of the camshaft carrier — 1.4 litre

engine

camshaft carrer (see illustration}, Move the
valve to one side.

7 Disgonnect the wiring plug from the oil
pressure warning light switch, located at the |
front left-han¢ corner of the camshafi
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
holt, located next to the right-hand engine
liting eye (see illustration).

9 Working progressively from the centre out,
in a diagonal sequence, slacken and remove

10.8 Remove the rear timing belt cover
securing bolt located next to the right-
hand engine lifting eye - 1.4 litre engine

ik

i
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o \ i

10.8 Remove the camshaft carrier
securing bolts . ..

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 al!
traces of oil and grease, from the mating
faces of the cylinder head angd camshaft
cartter. Ensure that no debris enters the
cylinder head or camshaft carrier.

12 Ensure that the crankshaft is still
positioned a guarter-turn (90°) anti-clockwise
from the TOG 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 vaives, and securely clipped
into position on the hydraulic tappets.

14 Apply a thin, even coat of sealant VW
AMV 188 003, or equivalent) to the cylinder
head mating face of the camshaft carrier (see
ilfustration). Do not apply the sealant too
thickly, as excess sealant may enter and
block the cilways, 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
dssired, to make fitting easier, two guide

10.10 ... then lift the camshaft carrier
from the cylinder head - 1.4 litre engine

a) Cut the heads off two M6 bolts, then cut
siots in the top of each bolt to enable the
bolt to be unscrewed using a flat-bladed
screwdriver,

b} Screw one boit info each of the camshali
carrler boit locations at opposite corners
of the cylinder head.

c) Lower the camshaff 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 threugh one turn, then tighten
all bolts through a further turn, and so on).

Ensure that the camshaft carrier sits squarsly

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

centacts 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

beits to the specified torque, in the two stages

given in the Specifications [see illustration).

18 Leave the camshaft carrier seafant to dry

for approximately 30 minutes before carrying

out any further work on the cylinder head or
camshaft carrier.

18 Gnce the sealant has been allowad to dry,

refit the rear timing belt cover bolt.

20 Reconnect the oif pressure warning light

10.14 Appiy a thin, even coat of sealant to
the cylinder head mating face of the
camshaft carrier — 1.4 litre engine

switch wiring plug, and ¢lip the wiring inte
position on the end of the camshatt carrier.

21 Refit the exhausi 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 correspeonding hole in the
solenoid valve brackst.

22 Reconnect the camshaft position sensor
wiring connector.

23 Refit the DIS module and tighten the
securing bolts, then reconnect the DIS
module wiring connector, and the spark plug
HT leads.

24 Refit the secondary and main timing belts,
as described in Section 7.

25 Reconnect the battery negative lead.

11 Camshafts (1.4 and 1.6 litre
engines) - removal,
+ inspection and refitting

5
N
QD

Removal

1 Remove the camshaft carrier as described
in Section 10, .

2 Remove the camshaft sprockets, with
referance to Section B if necessary.

3 If the inlet camshaft is to be removed,
unscrew the securing belt, and remove the
inlet camshaft position sensor (see
illustration).

4 Remove the relevant camsha#t carrier
endplate (see illustration). Note that the inlet

studs can be made up as follows:

10.17 Tightening a camshaft carrier bolt
through the specified Stage 2 angle -
1.4 litre engine

L o ;: = gt e "—‘

11.3 Remove the inlet camshaft position
sensor - 1.4 litre engine

11.4 Remove the camshaft carrier
endplate ~ 1.4 litre engine

20
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11.5 Withdraw the camshaft from the
endplate end of the camshatft carrier —
1.4 litre engine

camshaft endplate is secured by the DIS
module bolts, which have already been
removed, and the exhaust camshaft endpiate
is secured by ihree bolts, one of which also
secures the exhaust gas recirculation solenoid
valve.

5 Carefully withdraw the relevant camshaft
{rom 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
smooth and have a dull shing; 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 wormn items. Note:
if these symptoms are visible on the tips of the
camshaft lobes, check the corresponding
rocker, as it will probably be worn as well.

7 i the machined surfaces of the camshaft
appear discoloured or blued, it is likely that it
has been overheated at sorme point, probably
dus to inadequate lubrication. This may have
distorted the shaft, so check the run-out as
follows: place the camshait between two
V-blocks and, using a DTl gauge, measure
the run-out at the centre journal. No maximum
run-out figure is quoted by the manufacturers,

11.10 Renew the camshaft carrier
endplate O-ring - 1.4 litre engine

but it should be obvious if the camshaft is
excessively distorted.

8 To measure camshaft endfloat, temporarily
refit the relevant camshait to the camshaft
carrier, and refit the camshaft sealing plate to
the rear of the camshaft carrier. Anchor a DT!
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 carrisr 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 wiil go to the
other end of the camshait carier, 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.

9 Check  that the camshaft endfioat
measurement is within the limit listed in the
Specifications. Wear outside of this limit may
be cured by renewing the relevant camshaft
carrier endplate, atthough wear is unlikely to
be confined to any one component, S0
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 refifting the camshaft, renew the
camshaft fronf oil seal, with reference to
Section 14.

) Lubricate the bearing surfaces in the

i ool P
12.3 Removing a rocker (hydraulic tappets
arrowed) - 1.4 litre engine

12.9 0Qil the tappets before fitting ~
1.4 litre engine

camshaft carrier, and the camshaft lobes
before refitting the camshafi(s).

¢) Renew the sealing O-ring on each
camshaft carrier endplate (see
illustration).

d} Refit the camshart 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 hydraulic tappets
(1.4 and 1.6 litre engines) -
removal, inspection and refitting

R a

Removal

1 Remove the camshafi 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 fift them from the cylinder head
{see illustration).

4 Carefully lift the tappets from their bores in
ihe cylinder head. It is advisable to siore 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

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 obvicus

signs of wear or damage, and renew i |

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. Renmew any worn of
damaged rockers.

8 Inspect the camshaft lobes, as described it
Section 11.

Refitting

g Oil the tappet bores in the gylinder head.
and the tappets themselves, then carefully
slide the tappets into their originaf bores {see
ilustration}.

10 Oil the rocker contact faces of the
tappets, and the tops of the valve stems, then
refit the rockers to their criginat locations
ensuring that the rockers are securely clipped
onto the tappets.

11 Check the endfloat of each camshaft, as
described in Section 11, then refit the
camshaft carrier as described in Section 10.

L
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H32033

1.8 litre engine

13 Camshafts and hydraulic
tappets (1.8 litre engines) - -
removal, inspection and refitting

Vi

Removal

Note: A suitable tool will be required to lock
the camshaft adjuster, or chain tensioner, in
position during this procedure — see text.
Suitable sealant (VW D 454 300 A2 sealant, or
egquivalent) wilf be required on refitting.

1 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 On models with engine code AGN, remove
the upper part of the inlet manifold, as
described in Chapter 4A.

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

4 Turn the crankshaft to position No 1 piston
at TDC on the firing stroke, as described in
Section 3.

13.8 Inlet camshaft position sensor securing bolts

(arrowed) -

13.9 Mark the inlet camshatt drive chain and the sprockets in

relation to each other (see text} - 1.8 litre engine

5 Remove the camshaft cover as described in
Section 4,

6 Memcve 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 Nes 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.

7 Remove the exhaust camshaft sprocket,
with reference to Section 8.

8 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.

9 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 refation 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 sfightly offset towards the centre
of the cylinder head.
10 The camshaft adjuster or chain tensioner,
as applicable, must now be locked in position.
VW special tool 3366 is available for this
purpose; alternatively, it is possible to make
up a similar too? 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 too!
in position {see illustrations).

Warning: On models with a

variable valve timing,

compressing the chain

tensioner too far can result in
damage to the camshaft adjuster
mechanism, :

a1

2 S

13.102a Home-made tool for locking camshatt adjuster, or chain
tensioner, in position — 1.8 litre engine

13.10b 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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13.11 Cylinder head and camshaft components ~ 1.8 litre engines with variable valve timing

1 Camshaft sprocket 11 Bearing cap, inlet 19 Rubber grommet
boft camshaft 20 Exhaust valve
2 Camshaft sprockef 12 Front combined bearing 21 Inlet valve
3 Oil seal cap 22 Oif seal
4 Cylinder head 13 Exhaust camshaft 23 Camshaft position sensor
5 Valve sfem oil seal 14 Bearing cap, exhaust rotor
6 Valve spring camshaft 24 Tapered washer
7 Valve cap 15 Camshaft bearing cap bolt 25 Rotor securing bolt
8 Split colfets 16 Drive chain 26 Camshaft position sensor
9 Hydraulic tappet 17 Aufomatic camshaft adjuster 27 Camshaft position sensor
10 infet carmnshafi 18 Rubber seal securing bolf
11 Check the camshaft bearing caps for 12 Progressively slacken Nos 3 and 5

identification markings, and make suitable
marks if necessary. The bearing caps should
be numbered 1 to 6 from the rear (chain end)
of the cylinder head, number 6 being the
combined cap which straddles the front of
both camshafts. Note on which side of the
bearing caps the marks are made, 10 ensure
correct refitting (see illustration}.

bearing cap bolts for both the inlet and
exhaust camshafts, then repeat the process
for the double No & bearing cap, then the
No 1 bearing caps.

13 Unscrew and remove the camshaft
adjuster or chain tensioner bolts, as applicable.
14 Progressively slacken Nos 2 and 4
bearing cap bolts for both the inlet and

exhaust camshafts, then lift both camshafts -

from the cylinder head, compleie with the
chain tensioner/camshaft adjuster mechanism
(see illustrations).

15 Release the chain tensioner/camshaft

adjuster mechanism from the chain, and
remove the chain from
sprockets. Remove the oil seal from the front
of each camshaft.

16 Lift the hydraulic tappets from their bores,
and store them with the valve contact surface
facing downwards, to prevent the qil from
draining out {see #lustration). It s
recommended that the tappets are kepi
immersed in oil whilst they are removed from
the cylinder head. Keep the tappets in order,
as they must be refitted to their original vaives
- accelerated wear, leading to early failure
may result if they are interchanged.

Inspection

17 Visuatly inspect each camshaft for
evidence of wear on the surfaces of the lobes
and journals. Nermally their surfaces sheuld
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, s0 always renew worn items. Note:
if these symptoms are visible on the tips of the
camshaft lobes, check the corresponding
tappet, as it will probabiy be worn as well.

18 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 inadeguate 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 camshafi.

19 To measure the camshaft endfloat,
temporarily refit the camshafts to the cylinder
head, then Nos 2 and 4 bearing caps for boih

camshafts, and tighten the retaining boits to the 1

specified torque. Anchor a DTI gauge to the
timing belt end of the cylinder head and align th2
gauge probe with the relevant camshaft axis.
Push the camshaft to one end of the cylinder

B

13.14a Removing the camshaft adjuster
mechanism - 1.8 litre engine

e e e

13.14b Lifiing the camshafis and drive
chain from the cylinder head -
1.8 litre engine

13.16 Lift

e
the hydraulic tappets from their
bores - 1.8 litre engine

the camshaft
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13.19 Checking camshaft endfloat using a
DTl gauge ~ 1.8 litre engine

head as far as it will travet, then rest the DTI
gauge probe on the end of the camshaft, and
zero the gauge display. Push the camshaft as far
as it wili go to the other end of the cylinder head,
and record the gauge reading. Verify the reading
by pushing the camshaft back to its originaf
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.

20 Check that the camshaft endfloat
measurement for each camshaft is within the
fimit given in the Specifications. Wear outsids
of this limit is unlikely to be confined to any
one componert, so renewal of the camshafts,
cylinder head and bearing caps must he
considered.

21 The camshaft bearing running clearance
must now be measured. One method (which
will be difficult to achieve without a range of
micrometers or Internal/external expanding
calipers) Is to measure the outside diameters of
the camshaft bearing surfaces and the internal
diameters formed by the bearing caps and the
cylinder head. The difference between thesa
two measuraments is the running clearance.

22 Another, more accurate, method of
measuring the running clearance involves the
use of Plastigauge. This consists of a fine
thread of perfectly round plastic that is
compressed between the bearing cap and the
journal. When the cap is removed, the plastic is
deformed and can be measured with a special
card gauge supplied with the kit. The running
clearance is. determined from this gauge.

Plastigauge is sometimes difficult 1o obtain but
enquiries at one of the larger specialist guality
motor factors should produce the name of a
stockist in your arsa. The procedure for using
Plastigauge is as follows.

23 Ensure that the cylinder head, bearing cap
and camshaft bearing surfaces are completely
clean and dry. Lay the relevant camshaft in
position in the cyfinder head.

24 Lay alength of Plastigauge on top of each
of the camshaft bearing journals.

25 Place the bearing caps in position over
the camshaft and progressively tighten the
retaining boits down to the specified torque.
Note: Do not rotate the camshaft whilst the
bearing caps are in place, as the
measurements will be affected,

26 Unscrew the bolts and carefully remove
the bearing caps again, lifting them vertically
away from the camshaft to aveid disturbing
the Plastigauge. The Plastigauge should
remain on the camshaft bearing surface.

27 Hold the scale card supplied with the
Plastigauge kit against each bearing journal,
and mateh the width of the crushed Plastigauge
with the graduated markings on the card. Use
this to determine the running clearances.

28 Compare the camshaft running ciearance
measuremenis with those listed in the
Specifications; if any are outside the specified
tolerance, the camshafts and gylinder head
should be renewed.

29 Hepeat the running clearance
measurements for the remaining camshaft.

30 On completion, clean all remaining traces
of Plastigauge from the camshafts and
bearing caps.

31 Inspect the hydraulic tappets for abvious
signs of wear or damage, and renew if
necessary, Check that the oil holes in the
tappets are free from obstructions.

Refitting

32 Commence refitting by thoroughly
cleaning all traces of old gasket and sealant
from the chain tensioner/camshaft adjuster
mating faces on the cylinder head.

33 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).

34 Smear the hydraulic tappets with clean

engine oil, then fit them to their original
pasitions in the cylinder head. Push the
tappets down until they contact the valves,
then lubricate the camshaft contact surfaces
{see iflustration).

35 Lubricate the camshafts and the cylinder
head bearing journals with clean engins oit.
36 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 illus-
tration 13.9). Locate the chain tensioner/
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 journats,

37 The camnshatt oil seals may be fitted at
this stage, or alternatively fitted later. Dip the
new seals in engine oil, then locate them on
the front of each camshaft. Make sure that the
closed ends of the seals face outwards from
the camshafts, and take care not to
damage the seal lips. Locate the seals against
the seats in the cylinder head.

38 Reflt the chain tensioner/camshaft
adjuster securing bolts, and tighten them to
the specified torque.

39 Refit Nos 2 and 4 bearing caps for both
camshafts. Ensure that the bearing caps are
fitted the correct way round, as noted before
removal. Refit the bearing cap securing bolts,
and waorking progressively in a diagonal
sequence, tighten the bolts to the specified
torque. )

40 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
pregressively to the specified torque.

41 Remove the tool used to lock the
camshaft adjuster or chaln tensioner (as
applicable) in position. )

42 Apply a thin film of sealant to the cylinder
head contact faces of the combined front
bearing cap (No 6 bearing cap), then fit the
cap, making sure that the oil seals {where
fitted} locate against their seatings (see
fllustration). Progressively tighten the bearing
cap securing bolts to the specified torque.

H31950

13.33 Apply sealant to the area of the
chain tensioner/camshaft adjuster gasket
shown - 1.8 litre engine

13.34 Oil the tappets before fitting -
1.8 litre engine

H31951

13.42 Apply a thin film of sealant to the
contact face of the combined front bearing
cap in the areas shown - 1.8 litre engine

2
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43 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.

44 Check that the marks made on the chain
and sprockets before removal are still aligned.
If not, the components have been incorrectly
refitted.

45 Refit the inlet camshaft sensor rotor, and
refit the washer and securing bolt. Tighten the
securing bolt to the specified torque.

46 Refit the inlet camshaft sensor to the
cylinder head, then refit the securing bolts and
tighten to the specified torque,

47 Refit the exhaust camshaft sprocket with
reference to Section 8, then refit the timing
belt as described in Section 7.

48 Refit the camshaft cover as described in
Section 4.

49 If not already done, refit the upper outer
tirning belt cover as described in Section 6.
80 On models with engine code AGN, refit
the upper part of the inlet manifold as
described in Chapter 4A.

51 Refit the engine top cover, and reconnect
the battery negative tead.

14 Camshaft oil seals - renewal

Y7

1.4 and 1.6 litre engines

Front oil seals

1 Remove the main and secondary timing
belts as described in Section 7.

2 Remove the relevant camshatft 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 ouf the seal housing and the sealing
surface of the camshaft by wiping it with 2

14.12 Locate the new O-ring in the groove
in the endplate ~ 1.4 litre engine

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

5 Lubricate the lip and outer edge of the new
oil seab'with clean engine oil, and push it 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 oufer 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.

Rear oil seals

9 The camshaft rear oil seals take the form of
C-rings tocated in the grooves in the camshaft
carrier rear endplates.

10 Unscrew the securing bolts, and remove
the relevant camshaft rear endplate, noting
that the DIS ignition module securing boits
secure the exhaust camshaft endplate.

11 Prise the old O-ring from the groove in the
endplate.

12 Lightly ¢il the new C-ring, and carefully
locate it in the groove in the endplate (see
Hlustration).

13 Refit the endplate (and the DIS medule,
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 sprocket as
described in Section 8.

18 Proceed as described in paragraphs 3
to 6.

17 Refit the camshaft sprocket as described
in Section 8.

18 Refit and tension the timing beft as
described in Section 7.

Inlet camshatt oil seal

19 Remove the upper ming belt cover, with
reference to Section 8.

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

20 Disconnect the wiring plug from the inlet =
camshaft position sensor, then unscrew the .-
securing bolts, and remove the sensor from ;
the iront of the cylinder head. With the sensor:
removed, unscrew ihe securing bolt and’
remove the washer and sensor rotor from the -
end of the inlet camshatt. I
21 Proceed as described in paragraphs
to 6. %
22 Refit the inlet camshaft sensor rotor, and
refit the washer and securing bolt. Tighten the
securing belt 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

I

1.4 and 1.6 litre engines

Note: The cylinder head must be removed
with the engine cold. New cylinder head bolts,
a new cyfinder head gasket, new inlet manifold
O-rings, a new exhaust manifold gasket, and a
new EGR pipe-to-throttle body gasket will be
requirad on refitting.

Removal

1 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 Drain the cooling system as described in
Chapter 1A, 4
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
bolied to the cylinder head, it is now
necessary to attach a suitable brackst to
the cylinder block, so that the engine can stil
be supported as the cylinder head is
removed.

5§ A suitable bracket can be bolted to the
cylinder block using spacers, and a long bo't
screwed into the hole located next to the
coolant pump (see illustration). ldeally,
attach a second set of lifting tackle to the
hoist, adjust the fifting 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 2 |

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.

& Release the hose clips, and disconnect the
two radiator hoses from the coolant housind
at the fransmission end of the cylinder head

=k 0
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15.6 Disconnect the radiator hoses from
the coolant housing at the transmission
end of the cylinder head - 1.4 litre engine

(see illustration). Similarly, release the hose
clips and disconnect the remaining three
small coolant hoses from the rear of the
cootant housing.

7 Remove the air cleaner assembly, compiete
with the air trunking, as described in Chap-
ter 4A.

8 Unscrew the boii securing the oil level
dipstick tube bracket to the cylinder head,
then liit the dipstick tube, and turn it to cne
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 boit also
secures the inlet manifold.

9 Unscrew the two securing bolts and

5.1 Lift the inlet manifold back from the
engine - 1.4 iitre engine

g 2 i el Ay

15.13b ... then unclip the wiring
harnesses and move them to one side -
1.4 litre engine

15.8 Unscrew the bolt securing the oil
level dipstick tube bracket to the cylinder
head - 1.4 litre engine

disconnect the exhaust gas recirculation
(EGR) pipe from the throttie body. Recover the
gasket (see illustration).

10 Unscrew the bolt securing the EGR pipe
bracket to the coolant housing.

11 Unscrew the six securing boits (three
upper and three fower) and lift the inlet
manifold back from the engine (see
illustration). 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 O-rings if
they are ioose.

12 Unbolt the wiring connector bracket from
the right-hand rear corner of the cylinder head
(see illustration).

15.8 Disconnect the EGR pipe from the
throttle body and recover the gasket -
1.4 litre engine

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
hamesses 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).

16 Disconnect the exhaust front section from
the manifold with reference to Chapter 4C, If

T E

15.12 Unbolt the wiring connector bracket
from the right-hand rear corner of the
cyiinder head ~ 1.4 Iitre_ engine

15.13a Disconnect the coolant
temperature sensor wiring plug . . .

15.14 Disconnect the vacuum hose from
the EGR valve - 1.4 litre engine

15.15a Unclip the wiring from the bracket
on the exhaust heat shield . ..
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15.15b ... then remove the heat shield —
1.4 litre engine

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 rmanifold and recover
the gasketl.

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
boits in the order shown, then unscrew and
remove the bolts (see llustrations).

carrier, with

20 With all the bolts removed, lift the cylinder

head from the block [see iliustration}. If the
cylinder head is stuck, tap it with a soft-faced
mallet to break the joint. Do not insert a fever
into the gasket joint. As the cylinder head is
fifted 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
soolant pump pipe-to-thermostat housing
O-ring, and renew if necessary.
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15.18 Pull out the metal clip securing the
coolant pipe to the coolant housing
{shown with engine removed for clarity) -
1.4 litre engine

Refitting

23 The mating faces of the cylinder head and
hiock 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 paricularly important for the oil circuit,
as carbon could block the oit 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.

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.

15.19a Cylinder head bolft siackening
sequence — 1.4 and 1.8 litre engines

Syringe or seak up any oil left in the boit
holes. This is most important in order that the
correct belt tightening torque can be applied,
and to prevent the possibility of the blogk
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 efiminate 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 shouid 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 o4
the gasket, ensuring that it engages cormregty
over the dowels. As the cylinder head is
lowered into position, ensure that the coolant
pump pips engages with the thermostat
housing (use a new O-ring if necessary).

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

31 Working progressively, in the sequence
shown, tighten all the cylinder head belts t¢

15.19b Slackening the cylinder head bolts
~ 1.4 litre engine

15.20 Removing the cylinder head -
1.4 litre engine

15.28a Ensure that the dowels {arrowed)
are in place in the cylinder block -
1.4 litre engine
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DOHC petrol engine in-car repair procedures 2Be27

15.28h Ensure that the part number and
OBEN/TOP markings on the cylinder head
gasket are uppermost - 1.4 litre engine

the specified Stage 1

ilfustration}.

32 Again working progressively, in the

sequence shown, tighten all the eylfinder head

boits through the specified Stage 2 angle.

33 Finally, tighten all the cylinder head bolts,

in the sequence shown, 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 iifting tackle from the hracket
bolted to the cylinder block, and unbelt 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 peints.

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 inlef manifold using new O-rings.

¢} Reconnect the EGR pipe fo the throitle
body using a new gasket.

d) Refit the secondary and main timing befts
as described in Section 7.

&) Ensure that alf wires, pipes and hoses are
correctly reconnected and routed, as
noted before removal.

torque [see
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15.31 Cylinder head holt tightening
sequence - 1.4 and 1.6 litre engines

f) Tighten all fixifigs to the specified torque,
where applicable.

@) On completion, refill the cooling system
as described in Chapter 1A,

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 cyfinder head into
position on refitting.

Removal

38 Proceed as described in paragraphs 1
and 2 of this Section.

39 On models with engine code AGN,
remove the upper part of the inlet manifold as
described in Chapter 4A.

40 If the cylinder head is to be remaved
leaving the inlet manifold in the engine
compartment, unscrew the securing bolts and
lift the inlet manifold (lower section on modeis
with engine code AGN) 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.
41 Alternatively, if the cylinder head is to be
removed complete with the inlet manifold
(lower section on models with engine code
AGN), 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 fual rail, take
care, because the fuel supply hose will ba

H31Q53

15,50 Cylinder head boft slackening
sequence ~ 1.8 litre engine

15.58 Cylinder head bolt tightening
' sequence - 1.8 litre engine

.

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 piug the
open ends of the hoses and connections to
prevent dirt entry and further fuel spillage.

42 Release the hose clips, and disconnect
the ceolant hoses from the cooclant housing at
the transmission end of the cylinder head.

43 Disconnect the wiring plug from the inlet
camshaft pesition sensor.

44 Disconnect the wiring plug from the
coolant temperature sensor, located in
the coclant housing at the transmission end
of the cylinder head,

45 Disconnect the exhaust front section from
the manifold or turbocharger, as applicable,
as described in Chapter 4C.

46 Remove the timing belt as described in
Section 7.

47 Proceed as described in paragraphs 4
and 5.

48 Remove the camshaft cover as described
in Secticn 4,

49 Work arcund 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
heses to aid refitting.

50 Proceed as described in paragraphs 19
to 21, ignoring the reference to the coolant
pump pipe, and slackening the eylinder head
bolts in the order shown {see illustration).

Inspection

51 Dismantling and inspection of the cylinder
head is covered in Part D of this Chapter.
Refitting B

52 Proceed as described in paragraphs 23
to 27.

53 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 boits to be unscrewed)
into the end cylinder head bolt locations on
the exhaust side of the cylinder block,

54 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 zlse be uppermost. Note that VW
recommend that the gasket is only removed
from its packaging immediately prior to fitting.
55 Lower the cylinder head into position on
the gasket, ensuring that it engages correctly
cver the guide studs and dowels.

56 Fit the new cylinder head hoits to the
eight remaining bolt locations, and screw
therr in as far as possible by hand.

57 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.

58 Proceed as described in paragraphs 31
to 34, tightening the cylinder head bolts in the
order shown (see ilustration).

8]
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59 Further refitting is a reversal of removal,
bearing in mind the following points.

a) Ensure that alf pipes, wires and hoses are
correctly reconnected and roufed as
noted before removal.

b) Refit the camshaft cover as described in
Section 4.

¢} Refit the timing belt as described in
Section 7.

d) Reconnect the exhaust front section o
the manifold or turbocharger, as
applicable, as described in Chapter 4C.

&) Where applicable, refit the infet manifoid
using new gaskets.

) On models with engine code AGN, refit
the upper part of the inlet manifold as
described in Chapter 4A.

g) Tighten all fixings to the specified torque,
where applicable.

h) On completion, refill the cooling system
as described in Chapter 1A.

16 'S_urﬁp - removal and refifting

Vo4

1.4 and 1.6 litre engines

1 Proceed as described in Section 12 in
Part A of this Chapter, bearing in mind the
following points.

a) The exhaust front section must be
removed as described in Chapter 4C, o
aflow 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
cutting the heads off two M6 bolts, and
cutting siofs in the ends of the bolts so that
they can later by unscrewed using a flat-
bladed screwdriver, Screw the guide studs
into two diagonally opposite sump securing
boit holes. Offer the sump into position,
then fit the remaining sump balts. Once the
sump is held securely in position, unscrew
the guide studs, and refit the remaining two
sump securning bofts.

1.8 litre engines

2 Proceed as described in Section 12 in
Part A of this Chapter, but note that it wili be

17.7 Removing the oil pick-up pipe -
1.4 litre engine

necessary to use a longd ratchet extension to
reach some of the sump securing bolts.

17 Ol pump (1.4 and 1.6 litre
. engines) - removal, inspection
and refitting - - .

PR

Removal

Note: New oil pump securing boits, a new oil
pump gaskst, a new oil pick-up pipe gasket,
and a new crankshaft front oil seal will be
required on refitting.

1 Remove the main timing bels, 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

TDC. Ensure that the crankshaft sprocket -

togth with the chamfered Inner edge is aligned
with the corresponding mark on the il pump
housing {see Section 3).

4 Tum the crankshaft to move the crankshaft
sprocket three teeth anti-clockwise away from
the TDGC position. The third tooth to the right
of the tooth with the ground down outer edge
must align with the correspending 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.

17.9 Removing the oil pump -
1.4 litre engine

6 Remove the sump as described in Section 18,

7 Unscrew the securing bolts and remove the

oll 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 io ensure correct refitling, 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 Hlustration).

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 & flai-bladed screwdriver, prise the
crankshaft oil seal from the oil pump, and
discard it {see illustration).

17.11 Lifting off the oil pump rear cover -
1.4 litre engine

Liian ke T . o
17.12 Note that the rotors fit with the
punched dots (arrowed) facing the oil

pump cover — 1.4 litre engine

.

17.16 Prise the crankshaft front oil seal
from the oil pump - 1.4 litre engine
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17.18 Driving a new oil seal into the oif 17.21 Fit a new gasket over the dowels in 17.22 Align one of the drive cut-outs {1} in
pump using a socket - 1.4 litre engine the cylinder block - 1.4 litre engine the edge of the rotor with the line (2) on
—r - the oil pump rear cover - 1.4 litre engine
ihe 17 Thoroughly clean the oil seal seat in the oil 20 Wind a length of tape around the front of 31 Befit the main timing belt as described in
nd pump. . the crankshaft to protect the oil seal lips  Section 7.
o the 18 Press or drive a new oil seal into position  as the oil pump is slid into position.
in the oif pump, using a socket or tube of 21 Fit a new oil pump gasket over the dowels . , N
. ng suitable diameter (see illustration). Ensure  in the cylinder block {see Hllustration). 18 Oil pump and drive chain
that the seal seats squarely in the oil pump. 22 Turn the inner off pump rotor to align one ‘(1-8 ht"? engines) - removal,
i3 Ensure that the socket or tube bears only on  of the drive cut-outs in the edge of the inner inspection and refitting
and the hard outer ring of the seal, and take care rotor with the line on the oil pump rear cover o :
inn), not to damage the seal lips. Press or drive the (see illustration). Proceed as described in Section 13 In
seal into position until it is seated on the 23 Lightly oil the four tips of the oil pump  Part A of this Chapter.
shoulder in the housing. Make sure that the drive cam on the front of the crankshaft.
closed end of the seal is facing outwards. 24 Coat the lips of the crankshaft front oil . . 2y
the . seal with @ thin film of clean engine oil. 18 Flwhee’! drweplate N 2
e Refitting 25 Slide the oil pump into position gver the removal, inspection and &
19 Commence refitting by cleaning all traces  front of the crankshaft until it engages with the refitting "
T e of old gasket arnd sealant from the mating dowels, taking care not to damage the oil
WMp faces of the cylinder block and oil pump. seal, and ensuring that the inner rotor s .
‘ engages with the drive cam on the crankshaft 1.4 and 1.6 litre engines
; {see illustration). 1 0n 1.4 and 1.5 litre engines with manual

26 Fit new oil pump securing bolts, to the transmission, the clutch pressure plate is
locations noted before removal, and tighten  bolted directiy to the crankshaft flange, and
them to the specified torque (see the dished flywheel is then bolted to the
illustration). pressure plate. Removal and refitting
27 Remove the tape from the front of the procedures for the clutch pressure plate and
crankshaft, then refit the crankshaft sprocket,  flywheel are given in Chapter 6.

noting that the puiley locating pin must be 2 On 1.4 and 1.6 litre engines with automatic
outermost. Temporarily refit the securing boit ~ transmission, removal, inspection and refitting
and washer to retain the sprocket. of the driveplate is as described for 2.0 litre
28 Refit the oil pick-up pipe, using a new  engines, in Section 14 in Part A of this .

gasket, and tighten the securing bolts to the ~ Chapter.
- = - specified torque (see illustration). : .
8 1725 Slide the oil pump over the frontof 29 Refit the sump as described m Ssction 16, 1-8 /itre engines

id the crankshaft. Note the tape used to 30 Refit the main timing belt tensioner as 3 Proceed as described for 2.0 litre engines,

. protect the oil seal - 1.4 litre engine described in Section B. _ in Section 14 in Part A of this Chapter,

20 Crankshaft oil seals - EN
renewal . gt
"N

; 1.4 and 1.6 litre engines

; Front oil seal (timing helt end)

1 Remove the main timing belt as described

1 in Section 7, and the crankshaft sprocket with

i reference to Section 8.

. R 2 To remove the seal without removing ths oil
_— : S s —='  pump, drill two small hoies diagonally
’al_ 17.26 Fit the new ol pump securing bolts 17.28 Fit a new il pick-up pipe gasket - opposite each other, insert self-tapping

: to the lecations (arrowed} noted before 1.4 litre engine serews, and pult on the heads of the screws

removal - 1.4 litre engine with pliers.
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20.11 Using a screwdriver to lever the
crankshatt front oil seal from its housing -
1.8 litre engine

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
crankshaft fo protect the oil seal lips as the
seal is fitted.

6 Fit a new oil seal to the cil pump, pressing
or driving it into positicn 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 an the shoulder in the
ofl pump. Make sure that the closed end of
the seal is facing outwards.

7 Refit the crankshaft sprocket with reference
t0 Section 8, and the main timing belt as
described in Section 7.

Rear oil seal {flywheel/driveplate end)

8 The crankshaft rear oil seal is integral with
the housing, and must be renewed as an
assembly, complete with the crankshaft
speed/position sensor whesl, The sensar
whesl| Is attached fo the oil seal/housing
assembly, and is a press-fit on the crankshaft
flange. VW special tocl T10017 is reguired 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
crankshaft, the crankshaft speed/position
sensor will send incorrect TDC signals to the
engine management ECU, and the engine will
Aot run correcily {the engine may not run at
ali), As the appropriate special tool is only
avallable to VW dealers, there is no alternative
but to have the new assembly fitted by a VW
dealer.

1.8 litre engines

Front oil seal (timing belt end}

Note: If the oif seal housing is removed,
suitable sealant (VW D 176 404 A2, or
equivalent} wil be required on refitting.

g Remove the timing belt as described in
Section 7, and the crankshaft sprocket with
reference to Section 8.

20.14 Driving a new crankshaft front oil
seal into position using a socket -
1.8 litre engine

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 cil seal
complete with its housing, proceed as
follows.

a) Remove the sump as described in
Section 18. This is necessary to ensure a
satisfactory seal between the sump and
oil seal housing on refitting.

b) Unboit and remove the oil seal housing.

¢c) Working on the bench, lever the oil seal
frorn 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 arcund 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 car

not to damage the seal fips. Press or drive the:
seal into position until it is seated on the ;
shoulder in the housing. Make sure that the ™

ciosed 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 (YW D 176 404 A2,
or equivalent). Note that the seal housing
must be refitted within 5 minutes of applying
the sealant {see ilustration).

17 Refit the oil seal housing, and tighten
the bolts progressively to the specified
torque.

18 Heflt the sump as described in Sec-
tion 6.

19 Refit the crankshaft sprocket with
reference to Section 8, and the timing bell as
described in Section 7.

Rear oil seal (flywheel/driveplate end}

Note: If the original oil seal housing was
fitted using sealant, sultable sealant (VW
D 176 404 A2, or equivalent} will be required
to seal the housing on refitting.

20 Remove the fiywhesel/driveplate as
described in Section 19.

21 Remove the sump as described in Sec-
tion 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 oif seal.

23 The new oil seal will be supplied ready-

fitted to a new oil seal housing.

24 Thoroughly cltean the oil seal housing
mating face on the cylinder block.

25 |f the original oil seal housing was fitted
using sealant, apply a thin bead of suitable
sealant (VW D 176 404 A2, or equivalent) o

—

H31941

20.16 Apply sealant as shown to the crankshaft front oil seal housing -
1.8 litre engine
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20.26 Locate the rear oil seal fitting tool
over the end of the crankshaft -
1.8 litre engine

the cylinder biock 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 preveni damage

20.27 Fit the oit seai/housing assembly
over the front of the crankshaft -
1.8_Eitre engine

to the cil seal as it is being fitted. Locate the
tool over the end of the crankshaft {see
illustration).

27 Carelully fit the oil seal/housing assembily
over the front of the crankshaft, and tighten
the belts progressively, in a diagonal

sequence, to the specified torque (see
illustration).

28 Remove the oil seal protecior 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 ~ ingpection and
repewal o

Refer to Section 16 in Part A of this
Chapter.

22 Engine oil cooler - removal
andrefitting =~

Refer to Section 17 in Part A of this
Chapter.

2|
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Chapter 2 Part C:

Diesel engine in-car repair procedures

Contents

Camshatft and hydraulic tappets - removal, inspection and Engine oil cooler -~ removal and refitting ... ... ... 18
rafitting . .o s 9  Engineftransmission mountings — inspection and renewal . ....... 17
Camshaft cover - removal and refitting ... ... ....... . o0l 4 Flywheel/driveptats/clutch pressure plate — removai,
Camshaftoilseals —renewal . ... ... o irir o 11 — imspectionandrefitting ... ... ... il 15
Compression and leakdown tesis — description and Generalinformation .. .. .. ... . i i i s e s i
interpretation .. ... i e 2 Hydraulictappets—testing ...... ... oo 10
Crankshafioilseals —remewal . .. ... ... o il 18 Ol pump and drive chain - removal, inspecticn and refitling .. .. .. 14
Crankshaft pulley — removal and refitting . ....... .o oo, 5 Sump-removalandrefitting ... ... .o i 13
Cylinder head ~ removal, inspection and refitting . .. ............ 12 Timing belt —removaland refitting ............... .. ... 7
Engine assembly and valve timing marks ~ Timing beli covers —removal and refitting ................ ..., 8
general informationand usage .......... . i ieiien e 3 Timing belt tensioner and sprockets — removal and refitting ...... 8
Degrees of difficulty
- Easy, suitable for ‘g% Fairly easy, suitable % Fairly difficult, 2 | Diffieult, suitable for % Very difficult, &
novice with litde 2 | for beginner with 2y | suitable for competent % experienced DIY Wy | suitable for expert DIY A
experience % some experience ?\\ DIY mechanic & mechanic & or professional §
Specifications
General
Manufacturer’s engine codes™
1896 cc, direct injection, non-turbo ... .. ... o Lo ol AGP and AQM
1896 ¢, diregt injection, turbe .. ... L e AGR and ALH
1896 cc, direct injection, turbo ... ... oo ARF and ASY
Maximum power output;
Engine codes AGPand AQM . ... ... i 50 KW at 4200 rpm
Enginecode AGR ... .. i e 66 kW at 4000 rpm
Enginecode ALH ... . i i i e 66 kW at 3750 rpm
Enginecodes AHF and ASV .. ... ... o il 81 kW at 4150 rpm
Maximum torgue output:
Engine codes AGP and AQM .. ... i ii i e 133 Nrn at 2200 to 1600 rpm

Engine codes AGR and ALH

Engine codes AHF and ASY
Bore
Stroke
Compression ratio
Comprassion pressures:

Minimum compression pressure

Maximum difference between cylinders
Firing order
No 1 cylinder location

210 Nm at 1900 rpm
235 Nm at 1200 rpm
79.5 mm

Approximately 12.G bar
Approximately 5.0 bar
1-3-4-2

Timing beit end

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

Camshafts

Camshaft endfloat (maximumy
Camshaft bearing running clearance (maximurm)
Camshaft run-out (maximum)

Lubrication system

Qif pump type
Ofif pressure (ol temperature 80°C, at 2000 rpm)

2.0 bar
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Torque wrench settings Nm ibf ft
Ancillary {alternator, etc) bracket mounting bolts .................. 45 33
Auxiliary drivebelt tensioner securingbolt ... ....... ... ... ... .. 25 ' i8
Big-end bearing caps bolts:*
Stage 1 o e e e 30 22
SO 2 o e Angle-tighten through a further 90°
Camshaftbearingecapnuts . ........ ... ... .. . i 20 15
Co Camshaftcovernuts/bolts ... ... ... ... ... . ... 10 7
— Camshaftsprocketbolt ... ... .. .. ... . . i i 45 33
‘ Clutch pressure plate/drivepfate mounting boits (engine codes AGP, AQM)*:
£ 1 To L 60 44
; Slage 2 .. e e Angle-tighten through a further 90°
18 Coclantpumpbolts ....... ... . . i i 15 1t
M7 Crankshaft front oil seal housing bolts . ... ............. ... ..... 15 11
Crankshaft pulley bolts:
15 Stage b ... w10 7
1 Blage 2 e Angle-tighten through a further 90°
10 Crankshaft rear oil seal housing bolts ................ccov ... 15 11
14 Crankshaft speed/position sensor wheel-to-crankshaft bolts*:
13 Stage l .. e e e 10 7
iy L= T - Angle-tighten through a further 90°
‘g Crankshaft sprocket bolt*:
‘ 8 Stage 1 . e 120 8a
Blage 2 . e e Angle-tighten through a further 80°
Cylinder head bolis™:
Blage 1 . e e e 40 30
agE 2 e e e e 60 44
Stage B . e Angle-tighten through a further 90°
Slage 4 ... e Angle-tighten through a further 50°
Engine mountings:
Right-hand mounting-to-body bolis*;
Btage 1 .. e e 40 30
BlagE 2 e e e Angle-tighten through a further 80°
Right-hand mounting plate bolts (smallbolts) .................. 25 18
Right-hand mounting-to-engine bracket bolts™:
Slage 1 o e 60 44
BtagE 2 L e Angle-tighten through a further 90°
Right-hand mounting bracket-tc-enginebolts . ................. 45 33

Left-hand mounting-to-body bolts:
Large bolis*;

Slage ... e e 40 30
Blage 2 e e Angle-tighten thrcugh a further 90°
Smallbolts ... ... 25 18
Lefi-hand mounting-to-transmission bolis*:
StagE T L. e 80 44
Blage 2 ... Angle-tighten through a further 90°

Rear engine/transmission mounting:
Bracket-to-subframe bolts™

Stage 1 ... . e 20 15
BlagE 2 . i e e Angle-tighten through a further 90°
Bracket-to-transmission bolts*: .
Stage 1 . e 40 30
3 Stage ® .. ... Angle-tighten through a further 90°
Exhaust manifold nats ... ... ..o e 25 18
Exhaust pipe-te-manifold/urbocharger suts ... ... ... .ul ... 25 18
Flywheel/driveplate mounting boits {engine codes AGR, AHF, ALH and ASV)™
1 To T B0 44
SIBE 2 ot - Angle-tighten through a further 80°
Fuel injector pipg UNIGR NULS . ..ot eee e 25 18
GIOW PIUGS ot e 15 11
Injection pump sprocket bolis*:
BAgE T . 20 15
BBgE 2 L e Angle-tighten through a further §0°
Iniet manifold-to-cylinder head bolts ........ ... ... ....oevvn.... 25 18
Main bearing cap bolts*:
Bl 1 L e 65 48
BlGE 2 L e Angle-tighten through a further 90°

*Note: Use new boits
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Torque wrench settings (continued) Nm Ibf ft
Cil baffle-to-camshaft cover bolts (furboengines) . ... ............. 5 4
Cilcoolersecuringplate ... ... .o i 25 18
Ol grain plug - ..ot i i e e e e e 30 ez
Qil filter/cooler mounting bracket-to-cylinder block boits™

Stage 1 .. 15 11

11 7= [ A Angle-tighten through a further 90°
Ol fier COvEr . o 25 18
Qil pick-up pipe securing bolts . ... ... 15 11
Qil pressurerefief valveplug ........ ... ool 40 20
Qil pressure warning light switch . ... ... ... o i 25 16
Cil pump chaintensionerbolt. ..., ... ... il 15 11
Qilpumpsecuringbolts . ... ..o e 15 11
Cil pump sprocket securingbolt ... .ol 25 i8
Piston cll spray jet bolt .. ..ot 25 18
Sump: .

Sump-to-cylinder blockbolts ... .. oo 15 11

Sump-to-transmission bolts .. ... ... o oo nln o 45 33
Timing belt idier pulleys:

Lower left-hand idlerrollernut .. ... oo 22 16

Lower right-hand idler roller {(below coolant pump sprocket) bolt™:

= =T 1= 40 30
E= = T 1= Angle-tighten through a further 90°

Upperidlerroller olt ... .. . e 24 15
Timing beltoutercoverbolts ....... ... i 10 7
Timing belt rear cover bolts:

Cover-to-cylinder head bolt ... ... ... ... ... o it 10 7

Cover-to-injection pumpbolts ... ... .. ..o il 30 22
Timing belt tensioner roller securingnut ... ... ... ... ...... 26 15
Turbecharger il return pipe-to-cylinder block banjo boit ........... 40 30
Turbocharger oil supply pipe-to-oil filier housing banjobolt ......... 2 15
*Note: Use new bofts

alloy cylinder heads. All are mounted Repairs possible with the engine

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 (SOHGC petrol engines),
Part B (DCHC petrol engines), and Part C
(diesel engings). 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 rermoved for overhaui, the
preliminary dismantiing information which
precedes each operation may be ignored.

Engine description

Throughout this Chapter, engines are
identified and referred o 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, single
overhaad camshaft, in-lineg four-cylinder units,
with cast-iron cylinder blocks and aluminium-

transversely at the front of the vehicle, with
the transmission bolted to the ieft-hand end
of the engina.

The crankshaft is of five-bearing type, and
thrustwashers are fitted to the gentre main
bearing to control crankshaft endfloat.

The camshatft is driven via a toothed timing
belt from the crankshaft; the timing belt also
drives the fuel injection pump. The camshait
is mounted at the top of the cylinder head,
and is secured by bearing caps.

The valves are ciosed by ¢oll springs, and
run in guides pressed into the cylinder head.
The camshaft actuates the valves directly, via
hydrauiic tappets.

The gear-type oll pump is driven via a chain
from a sprocket on the crankshaft. Oif is
drawn from the sump through a strainer, and
then forced through an externally-mounted,
renewabie fiter. 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-
fad oil cooler is fitted to all engines.

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.

-

installed in the vehicle:

The following operations can be performed
without remeoving the engine:

a) Compression pressure - festing.

b} Camshaft cover — removal and refitting.

¢) Crankshaft pulley — removal and refifting.

d) Timing belf covers - removal and refitting.

e} Timing beit - removal, refitting and

adjustrment.

) Timing beit tensioner and sprockets —

removal and refitting.

gl Camshaft oif seals — renewal.

k) Camshaft and hydraulic tappets —

removal, inspecticn and refitting.

i} Cyiinder head - removal and refitting.

f} Cylinder head and pistons -

decarbonising.

k) Sump - removal and refitting.

) Oil pump - removal, cverhaul and

refitting.

m) Crankshatt oil seals — renewal.

n} Engineftransmission mountings —

inspection and renewal.

o} Flywheel - removal, inspection and refitting.
Note: It is possible to remove the pistons and
connecting rods (after removing the cylinder
head and sump) without removing the engine.
However, this is not recormmended. Work of
this nafure is more easily and thoroughly
completed with the engine on the bench, as
described in Chapter 2.
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g 1
2.4a Fuel cut-off solenoid wiring
connector is secured by a nut {arrowed)

2 Compression and leakdown -
tests ~ description and
interpretation

Vo

Compression test

Note: A compression tesfer 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 performad
regulatly, it can give waming of trouble before
any other symptoms becoms apparent.

2 The engine must be fully warmed-up to
normal operating temperature, the battery
must be fully charged and the glow plugs
must &e removed. The aid of an assistant will
be required.

3 On non-turbo models, remove the inlet
manifold upper section as described in
Chapter 4B,

4 Disconnect the fuel cut-off sclenoid wiring
connector at the fuel injection pump, and the
wiring plug for the fuel guantity adjuster. The
quantity adjuster wiring connector is behind
the il filter housing {largest plug, nearest to
e housing) {see illustrations),

§ Remove the glow piugs as described in
Chapter 5C.

€ Fit a compression tester to the No 1
cylinder glow plug hole. The type of tester
which screws into the plug thread is preferraed,
7 Crank the engine for several seconds on
the starter motor, with the throttle pedal held
down (the inlet manifold has an electronically-
controlled flap, linked to the throttle). 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 tast on the remaining cylinders,
recording the pressurs in each.

9 The cause of poor compression Is less easy
to sstablish on a diese! engine than on a
petrol engine. The effect of introducing oii into
the cylinders (wet testing) is not conclusive,
Because there is a risk that the oil will sit in the
fecess on the piston crown, instead of

2.4b Wiring plug for fuel quantity adjuster
is behind oil filter housing

passing to the rings”However, the following
tan 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 compressicn
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 Alow reading from two adjacent cylinders
is aimost certainly due to the head gasket
having blown between tham and the presence
of coolant in the engine oil wili confirm this.
12 On completion, remove the compression
tester, and refit the glow plugs, with reference
{o Chapter 5C.

13 Reconnect the fuel quantity adjuster and
fuel cut-off sofenoid witing connectors, and
{(where applicable) refit the inlet manifcld
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 compreassion test,
and in many ways it is better, since the
ascaping alr provides easy identification of
where pressure loss is occurring (piston rings,
valves or head gasket).

15 The equipment required for leakdown
testing is unlikely o be available to the home
mechanic, If poor compression is suspected,
have the test performed by a suitably-
equipped garage.

3 Engine assembly and valve
timing marks - general
.. Information and usage

V

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 TDG is an
essential part of many procedures, such as
timing belt rernoval and camshaft removal.

3 The design of the engines covered in this
Chapter is such that piston-to-vaive 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

Note: Suitable tools will be required to lock
the camshaft and the fuel injection pump
sprocket in position during this procedure —
see text.

4 Remave the camshaft cover as described in
Section 4.

§ Remove the upper cuter timing belt cover
as described in Section 6.

6 Remove the glow plugs, as described in
Chapter 5C, to allow the engine to tum more

easily. .
7 Where fitted, remove the inspection piug
from the transmission bellhousing, if

necessary using a iarge 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.

3.7a Using a large nut to unscrew the
inspection plug from the transmission
belthousing

PO T Sy, v
3.7b Removing the rubber bung from the
bellhousing - seen with air cleaner

removed

2C
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3.7¢ Timing mark on the edge of the
fiywheel {arrowed) lined up with the
pointer on the bellhousing casing (manual
transmission)

8 Rotate the crankshaft clockwise, using a
socket or spanner on the crankshaft sprocket
boit, until the timing mark machined anto 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 toofs
may be fabricated, but due to the exact
measurements and machining involved, it is
strongly recommended that a kit of Jocking
tools is either borrowed or hired from a VW
dealer, or purchased from a reputable tool
manufacturer (see itlustration).

10 Engage the edge of the locking bar (YW
tool 3418) with the siot in the end of the
camshaft (see itlustrations).

11 With the locking bar still inserted, tum the
camshaft slightly {by flrning the crankshaft
clockwise, as before), so that the locking bar
rocks to one side, aflowing one end of the bar
to contact the cylinder head surface. At the
other side of the locking bar, measure the gap
hetween the end of the bar and the cylinder
head using a feeler biade.

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 beiween each end of the

locking bar and the cylinder head. This
centres the camshaft, and sets the valve
condition (see :

timing in reference
ilfustration).
13 Insert the focking pin (VW tool 3359}

through  the  fuel injection

hub, and into the support bracket behind
the hub. This locks the fuel injection
pump in the TDGC reference position (see
illustration).

14 The engine is now set to TEC on No 1§
cylinder.

4. -,C'a_m'shaft cover —
- removal and refitting

R

Removal

1 Remave the engine top cover{s). Removal
details vary accerding to model, but the cover
retaining nuts are concealed under circular
covers, which are prised cut of the main
cover. Where plastic screws or turn-fasteners
are used, these can be removed using & wide-

3.8 Camshaft and fuel injection sprocket
jocking tools

3.10a Using a straight-edge to assess
alignment of the camshaft slot with the
head

3.10b Engage the locking bar with the slot
in the camshaft

H31955

3.12 Camshaft centred and Iocked using the locking bar and
feeler blades

+

3.13 injection pump sprocket locked using the locking pin {1)

pump
sprocket timing hole, so that it passes:
through the timing hole in the injection pump :
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4.1a Prise out the covers ., .

.. . before the cover can be lifted off

bladed screwdriver. Remove the nuts or

N screws, and lift the cover from the engine,

iy releasing any wiring or hoses attached (see

% iustrations). :

2 On engines with codes AGP and AQM,

i, | remove the upper section of the inlet

1 manifold, as described in Chapter 4B.

W 3 Disconnect the breather hose from the air
inlet duct {see iftustration). If wished, the
breather valve can be removed from the top of

. the “ camshaft cover by carefully pulling

T upwards, but its removal is not essentiat.

4 Unscrew the securing nuts/bolts, ard lift

the camshaft cover from the cylinder head

(se= illustrations). On most models, the bolts

i at the rear are very awkward to reach - a

! ‘ selection of Allen keys/bits and a kruckie joint

4.1b ... remove the nuts beneath. ..

4.3 Disconnecting the pressure-regulating
valve breather hose

may well be needed. Recover the gasket if it is
lcose.

Refitting

5 Inspect the camshait cover gasket, and
renew if worn or damaged.

6 Thoroughly clean the mating surfaces of the
camshaft cover and the cylinder head, then
lay the gasket in position on the camshaft
cover.

7 Lay the camshaft cover into position, then
refit the securing nuts/bolts, and tighten them
progressively to the specified torgue.

8 If removed, push the breather valve back
into  position in the camshaft cover.

Reconnact the breather hose to the air inlet
duct.

. on this engine, the dipstick has to
be removed., ..

9 On engines with codes AGP and AQM, refit
the upper section of the iniet manifold as
described in Chapter 4B.

10 Start the engine, and check for signs of oil
ieakage from the cover gaskef. Refit the
engine top cover to complete,

5 .. Crankshaft pulley -
" removal and refitting

Vo

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). Bemove the roadwhest,

3 Remove the securing screws and withdraw
the engine undershield(s) and/or wheelarch
liner panels. On turbo models, unscrew the
nut at the rear, and the washer-type fasterers

further forward, then release the air hose clip .

and manipulate out the plastic air duct for the
intercooler (see illustration).

4 Where applicable, pull the cover from the
centre of the pulley to expese the securing
bolts.

5 Slacken the bolts securing the crankshaft

i

4.4b ... and lift off the camshaft cover

5.3 Removing the intercooler air duct for
access to the crankshaft pulley

. 2C
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5
At

5.5 Showing the four crankshaft pulley
bolts

pulley to the sprocket {see illustration). If
necessary, the pulley can be prevented from
turning by counterholding with a spanner or
socket on the erankshaft 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 refii 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), wheelarch
liners and the intercoocler air duct, as
applicable.

12 Refit the roadwheel, lower the vehicle o
the ground, and reconnect the battery
negative lead.

6 Txmmg Eé_lt covers — : '
removal and refitting .

Upper outer cover

1 Release the uppermost part of the timing
belt cuter cover by prising open the ihree
metal spring clips. Lift the cover away from
the engine.

7.3 Removmg the power steering reservoir
bolt

| ffff/}% |

2 Refitting is a reversal of removal, noting that
the lower edge of the upper cover engages
with the centre cover.

Cenire outer cover

3 Rerove 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
components described in Section 5 for
aceess to the crankshaft pulley, and leave the
pulley in position.

4 With the upper cover removed, unscrew
and remove the two holis at the base of the
centre cover (note that these bolts also securs
the lower cover), Withdraw the cenire cover
from the engine, noting how it fits over the
lower cover.

5 Refitting is a reversal of removal.

Lower outer cover

6 Remove the upper and centre covers as
described previously.

7 If not already dene, remove the crankshaft
pulley as described in Section 5.

8 Unscrew the remaining boli{s) securing the
lower cover, and lift it out.

9 Refitting is a reversal of removal; locate the
centre cover in place before fitting the top two
bolts.

Rear cover

10 Remove the upper, cenire and lower
covers as described previously.

11 Remove the timing belt, tensioner and
sprockets as described in Sections 7 and 8.
12 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.

13 Refitting is a reversal of removal,

7 Tlmlng belt o
' rernoval and ref ttlng

w1sp

Removal

1 Disconnect the battery negative lead. Note:
Befare disconnecting the battery, refer to
Disconnecting the battery at the rear of this
manual. '

7.4 Lift out the coolant expansion tank for
access to the engine mounting

2 On turbo models, remove the right-hand
headlight as described in Chapter 12, Sec-
tion 7, and the inlet manifold-to-intercooler air
trunking as described in Chapter 4D. B
3 Unbolt the power steering fluid reservoir -
and move it to one side, leaving the hoses .
connected {see illustration).
4 Similarly unbott the coolant expansion tank, -
and move it to one side, clear of the working -
area. Leave the coolant hoses connected to
the reservoir (see illustration).

5 Discannect the fuel supply and return hoses |
from the fuel filter, referring to Chap-
ter 1B if necessary {see illustration). Label ths
hoses if necessary, to ensure correct refitting -
the supply hose is black at the filter, and
becomes clear above the timing belt covers,
while the return hose has blue markings at the
filter, and is black at the engine.

6 If required, to further improve working
room, remove the windscreen washer boftle,
as described in Chapter 12.

7 Remove the camshaft cover as described in
Section 4.

8 Remove the upper outer timing belt cover,
as described in Section 6.

9 Remove the brake servo vacuum pump as
described in Chapter &.

10 Apply the handbrake, then jack up the
front of the vehicle and support securely on
axle stands (see Jacking and vehicle supporf).
11 Remove the securing screws and
withdraw the engine undershield(s), and the
right-hand wheelarch liner.

12 Remove the auxiliary drivebelt as
described in Chapter 1B.

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 Attach a hoist and lifting tackle {o the
engine lifting brackets oni the cylinder head,
and raise the hoist to just take the weight of .
the engine.

15 Remove the complete right-hand engine
mounting assembly, as described in Sec-
tion 17.

16 Remove the crankshaft pulley,
reference to Section 5.

17 Remove the centre and lower outer timing
belt covers, with reference to Section 6.

with

7.5 Fuel supply (A) and return (B) hoses at
the fuel filter

ATy ™
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7.23 Releasing the camshaft sprocket
from the taper using soft metal drift

18 If the original timing belt is to be refitted,
mark the running direction of the bel, to
ensure correct refitting.
Warning: If the belt is in good
condition, and can be re-used, it
is essential that it is refitted the
same way round, otherwise
accelerated wear will result, leading to
premature failure.
19 Slacken the timing belt tensiorer nut, and
allow the tensioner to roiate anti-clockwise,
refieving the tension on the timing belt.
20 Sfide the belt from the sprocksts, taking
care not to twist or kink the belt excessivaly if
itis to be re-used.
Refitting
21 Examine the timing belt for evidence of
contamination: by coolant or lubricant. If there
are any signs of contamination, find the
scurce 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 i its condition is in doubt. 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.
22 Ensure that the crankshaft and camshaft

7.24 Unscrew the three bolts (1) securing
the fuel injection pump to the injection
purmp hub

DO NOT unscrew the central nut (2)

are still set to TDC on No 1 cylinder, as

described in Section 3.

23 Refer to Section 8, and slacken the
camshaft sprocket bolt by haif-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 hote provided
in the timing belt rear cover (see ilustration).

Refit the timing locking bar (see Section 3}

once the sprocket has been released.

24 Unscrew the three bolis securing the fuel
injection pump sprocket io the hub on
the injection pump, and screw three new bolis
inta position - do not tighter the bolts at this
stage {see illustration). The bolts must be
renewed cnce they have been loosened, as

they are of ‘stretch’ type, and may fail if

tightened fully more than once. Volkswagen

state that the injection pump sprocket must

be reset (as described during the foliowing
procedure) each time the timing beil is

t H31953

7.28 Turn the tensioner clockwise until the

notch on the hub is aligned with the rajsed

tab on the backplate - engine codes AGR,
AHF, ALH and ASV

7.30 Turn the tensioner clockwise until the
indicator is aligned with the centre of the
notch in the backplate - engine codes AGP
and AQM

*

7.25 The timing belt must locate under the
upper idler pulley

removed ~ it is not acceptable to simply refit
the belt to the sprocket without carrying
out the re-setting procedure. Position the
Injection pump sprocket so that the securing
bolts are centrat in the elongated holes,
Warning: Do not loosen the
infection pump sprockst central
nut, otherwise the basic setting
of the injection pump will be
lost, and it will require re-setting by a VW
dealer.
25 Fit the timing belt around the erankshaft
sprocket, idler pulley, coolant pump sprocket,
infection pump sprocket, camshaft sprocket,
and tensioner. Where applicable, ensure that
the runnaing 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 achweve 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).
26 Check that the fuel injection pump
sprocket is still positioned cenfraliy in the
elongated holes.
27 Ensure that any slack in the belt is in the
section which passes over the tensioner.
28 Check that the tensioner is seated correctly,
with the lug on the backplate positioned in the
slet in the rear timing belt cover.
29 On engines with codss AGR, AHF, AlLH
and A3V, 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 noteh 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 cornpletely
siackened off before re-tensioning. With the
tensioner marks aligned, tighten the tensioner
nut to the specified torque.
30 On engines with codes AGP and AQM,
engage a suitable Allen key or hexagon bit
with the hole in the tensicner hub, and turn the
tensioner ciockwise until the indicator is
aligned with the centre of the noteh in the
backplate {see illustration}. Note: /f the

20
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tensioner is turned too far clockwise, it must
be completely slackened off before re-
tensioning. With the tensioner marks aligned,
tighien the tensioner nut to the specified
torque.

31 Check that the crankshaft is stili set to TDC
on No 1 cylinder, as described in Section 3.

32 Refer to Section 8, and tighten the
camshaft sprocket bolt to the specified
torque. Do not use the timing locking bar to
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,
33 Tighten the new fuel injection pump
sprocket bolts to the specified Stage 1 terque
setting, whilst holding the sprocket staticnary.
Volkswagen recommend that the bolts are
tightened fo 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).
34 Remove the timing locking bar from the
camshaft, and remove the timing pin from the
fuel injection pump sprocket.

35 Turn the engine through two complete
turns in the normal direction of rotation, until
the timing jocking bar and timing pin can be
re~inserted to set the engine at TDC on No 1
cylinder (see Section 3).

36 Check that the timing belt tensioner
notch and raised tab (engine codes AGR,
AHF, ALH and ASV) er indicator and notch
(engine codes AGP and AQM) are aligned as
described in paragraphs 29 and 30
respectively. If the tensioner marks zlign,
proceed fo paragraph 38,

37 If the timing belt tensioner marks are not
aligned, repeat the tensioning procedure
described in paragraphs 28 and 29, then
repeat the checking procedure in para-
graphs 35 and 36.

38 Refit the centre and lower outer timing
belt covers, with reference to Section 6.

39 Refit the crankshaft puliey, with reference
to Section 5.

40 Refit the right-hand engine mounting
assembly, as described in Section 17, then
disconnect the hoist and fifting tackke from.the
engine.

41 If not already done, remove the tools used
to lock the camshaft and fuel injection pump
sprocket in position with No 1 piston at TDC.
42 Further refitting Is a reversal of the
removal  procedure. On  completion,
Volkswagen recommend that the dynamic
infection timing is checked using their
dedicated test equipment. Once the dynamic
timing has been checked, the fuel injection
pump sprocket bolts can be tightened fuily to
their Stage 2 torque setting, and the upper
cuter timing belt cover can be refitted.

8 Timing belt _t'ensioner and
sprockets — removal,
inspection and refitting

M

Timing belt tensioner

1 Remove the timing belt as described in
Section 7.

2 Unscrew the timing belt tensioner nut, and
remove the tensioner from the engine (see
illustration).

3 Refit the tensicner to the engine, ensuring
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 itlustration).

4 Refit and tension the fiming belt as
dascribed in Section 7.

Idier pulleys

Note: If the lower right-hand idler pulley is
removed, & new securing bolt will be required
on refitting.

5 Remove the timing belt as described in
Section 7.

6 Unscrew the relevant idler pulley securing
bolt or nut {as applicable), then withdraw the
pulley.

7 Refit the puiley and tighten the securing
bolt (Use a new bolt when refitting the lower
right-hand pulley) or nut to the specified
torque.

8 Refit and tension the timing belt as

described in Section 7.

Crankshaft sprocket

Note: A new crankshaft sprockef securing boft

must be used on refitting.

9 Remove the timing belt as described in

Section 7.

10 The sprocket securing bolt must now be :

slackened, and the crankshaft must be
prevented from turning as the sprocket bolt ig
unscrewed. To hold the sprocket, make up a
suitable tool, and screw it to the sprocket
using a two bolts screwed into iwo of the
crankshaft pulley bolt holes.

11 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.

12 Unscrew the bolt, and slide the sprocket
from the end of the crankshaft, noting which
way round the sprocket’s raised boss is fitted,
13 Commence refitting by positioning the
sprocket on the end of the crankshaft,
with the raised boss fitted as noted on
removal.

14 Fit a new sprocket securing bolt, then
counterheld the sprocket using the method
employed on removal, and tighten the boli to
the specified torque in the two stages given
in the Specificaticns (see ilfustration).

15 Refit the timing belt as described in
Section 7.

Camshaft sprocket

16 Remove the timing beit as described in
Section 7.
17 The camshaft sprocket bolt 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.

18 With the sprocket bolt loosered, release

the sprocket freom 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.
19 Unscrew the sprocket bolt and withdraw
it, then withdraw the sprocket from the end of

&, . g g,,‘u'/
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8.2 Timing belt tensioner nut {arrowed}

8.3 Ensure that the lug on the tensioner
backplate engages with the cut-out in the
rear timing belt cover

8.14 Fitting a new crankshaft sprocket
securing bolt
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8.19 Removing the camshaft sprocket

the camshaft, neting which way round it is
fitted (see illustration).

20 Refit the sprocket to the camsha#t,
ensuring that it is fitted the correct way round,
as noted before removai.

21 Refit the sprocket bolt, and tighten it by
hand only at this stage.

22 Refit and tension the timing belt as
described in  Section 7, ignoring the
references to slackening the camshaft
sprocket bolt and releasing the sprocket from
the camshaft taper, which has already been
done.

Fuel infection pump sprocket

Note: New fuel injection pump sprocket
securing bolts will be required on refitting.

23 Remove the timing belt as described in
Section 7,

24 Unscrew and remove the three boits
securing the fuel injection pump sprocket to
the hub on the injection pump. The bolts can
be discarded, as new boits must be used on
refitting.

Warning: Do not loosen the
infection pump sprocket central
nut, otherwise the basic setiing
of the infection pump wilf be

lost, and it will require re-setting by a VW
dealer.

25 Temporarily remaeve the tool used to lock
the fuel injection pump sprocket and hub in
the TDC position, then slide the spraocket
trom the hub, noting which way round it is
fitted. Refit the locking tooi to the pump hub
once the sprocket has been removed.

26 To refit the sprocket, again temporarily
remove the locking tocl from the hub, then
refit the sprocket, ensuring that it is fitted the
correct way round, as noted before removal.
27 If necessary turn the sprocket, until the
focking tool can be inserted through the
Sprocket and hub to engage with the pump
sUpport bracket,

28 Fit the new sprocket securing bolts, then
Wrn the sprocket ta that the boits are
Positioned centrally in the elongated holes.
Tighten the sprockst bolts by hand only at this
stage.

M Refit and tension the timing beit as
Qescribed in Section 7.

8.5 Check the camshaft bearing caps for
markings

Coolant pump sprocket

30 The coclant pump sprocket is integral
with the coolant pump. Refer to Chapter 3 for
details of coolant purnp removai.

9 Camshaft and hydraulic _ SN
~ tappets - removal, inspection Ny
and refitting . QQQ
Note: A new camshaft front 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 sprocket as
described in Section 8.

4 Remove the brake vacuum pump as
described in Chapter 9.

5 Check the camshaft bearing caps for
identification markings (see illustration), The
bearing caps are normally stamped with their
respective cylinder numbers, i no marks are
present, make suitable marks using a scriber
or punach. The caps should be numbered from
1 to §, 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.

6 Unscrew the securing nuts, and remove
Nos 1, 3 and 5 bearing caps.

7 Working progressively, in a diagonal
sequence, stacken the nuts securing Nos 2
and 4 bearing caps. Note that as the nuts are
siackened, the valve springs will push the
camshaft up.

8 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 front of the
camshaft and discard it.

10 Lift the hydraulic tappets from their bores
in the cylinder head, and store them with the
valve contact surfaces facing downwards, to

S

9.14 Checking camshaft endfloat using a
DTl gauge

prevent the cil from draining out. It is
recommended that the tappets are kept
immersed in ofl 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 wiil result if the tappets are
interchanged.

Inspection

11 With the camshaft removed, sxamina the
bearing caps and the bearing locations in the
cylinder head for signs of obviaus wear or
pitting. If evident, a new cylinder hiead will
probably be required. Also check that the oii
supply holes in the cyiinder head are free from
obstructions. :

12 Visually inspect the camshaft for svidence
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
carnshaft lobes, check the corresponding
tappet, as it will probably be worn as well.

13 If the machined surfaces of the camshaft
appear discoloured or biued, 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
run-out at the centre journal. If it exceeds the
figure quoted in the Spacifications at the start
of this Chapter, renew the camshaft.

14 To measure the camshaft endfloat,
temporarily refit the camshaft to the eylinder
head, then fit Nos 1 and 5 bearing caps and
tighten the retaining nuts to the specifiad
Stage 1 torque setting. Anchor a DT} gauge to
the timing belt end of the cylinder head {see
iflustration). 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 face of
the camshaft, and zero the gauge. Push the
camshaft as far as it will go to the other end of

LA
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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 noi
be fitted whilst this measurement is being
taken.

15 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.

16 The camshaft bearing running clearance
should now be measured. One method (which
will be difficult to achieve without a range of
micrometers or internal/external expanding
calipers) is to measure the outside diameters
of the camshaft bearing surfaces and the
internal diameters formed by the bearing caps
and the bearing locations in the cylinder head.
The difference between these two
megsurements is the running clearance.

17 Another, more accurate, method of
measuring the running clearance involves the
use of Plastigauge. This consists of a fine
thread of perfectly round plastic which is
compressed between the bearing cap and the
journal. When the cap is removed, the plastic
is deformed and can be measured with a
special card gauge supplied with the kit. The
running clearance is determined from this
gauge. Plastigauge is sometimes difficult to
obtain but enquiries at one of the larger
specialist quality motor factors should
produce the name of a stockist in your area.
The procedure for using Plastigauge is as
follows.

18 Ensure that the cylinder head, bearing cap
and camshaft bearing surfaces are complstely
clean and dry. Lay the camshaft in position in
the cylinder head.

19 Lay a length of Plastigauge on top of each
of the camshaft bearing journals.

20 Place the bearing caps in position over
the camshaft and progressively tighten the
retaining nuts to the specified torque. Note:
Do not rotate the camshaft whilst the bearing
caps are in place, as the measuremenis will be
affected.

21 Unscrew the nuts and carefully remove
the bearing caps again, lifting them vertically
away from the camshaft to avoid disturbing
the Plastigauge. The Plastigauge should
remain on the camshaft bearing surface.

22 Hold the scale card supplied with the kit
against each bearing journal, and measure the
width of the crushed Plastigauge, using the
graduated markings on the card. The width of
the crushed Plastigauge corresponds to the
bearing running clearance.

23 Compare the camshaft running clearance
measurements with the figure given in the
Specifications; if any are outside the specified
toterance, the camshaft, cylinder head and
bearing caps should be renewed.

24 On completion, remove the bearing caps

and camshaft, and clean off all remaining
traces of Plastigauge.

25 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

26 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 Iubricate the
camshaft fobe contact surfaces.

27 lLubricate the camshaft and cylinder head
bearing journals with clean engine oil.

28 Carefully lower the camshaft into position
in the cytinder head making sure that the cam
iobes for No 1 cylinder are pointing upwards.
29 Smear the lips of a new camshaft front cil
seal with engine oil, then locate it 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.

30 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 5), then progressively tighten the
retaining nuts in a diagonal sequence to the
specified torgue. Note that as the nuts are
tightened, the camshaft will be forced down
against the pressure of the valve springs.

3t Fit bearing caps i, 3 and § over the
camshaft and progressively tighten the nuts te
ihe specified torgue. Note that it may be
necessary to locate No 5 bearing cap by
tapping lightly on the end of the camshaft.

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 brake vacuum pump as
described in Chapter 9.

40 Hydraulic tappets -
testing

Vi

1 Start the engine, and run it until it reaches
normal cperating temperature.

2 Increase the engine speed to approximately
2500 rpm for 2 minutes. i

3 If any hydraulic tappets are heard to be
noisy, carry out the foliowing checks.

4 Remove the camshaft cover as described in
Section 4.

5 Using a socket or spanner on the
crankshaft sprocket bolt, turn the crankshaft
until the tip of the camshaft lobe above the
tappet to be checked is pointing verticaily
upwards.

6 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

-

HE1961

10.7 Press down on the tappet using a
wooden or plastic instrument

the relevant tappet. If the play is less than
0.1 mm, or there is no play, proceed as
follows.

7 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.

8 On completion, refit the camshaft cover as
described in Section 4.

11 Camshatt oil seals -
renewal

Y.

Front oil seal

1 Remove the timing belt as described in
Section 7.

2 Remove the camshaft sprocket and its 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.
Thraad 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
the camshaft until it is positioned above ils
housing. To prevent damage to the sealing
lips, wrap some adhesive tape around the end
of the camshatt.

6 Using a hammer and a socket of suitable
diameter, drive the seal squarely into its
housing. Note: Select a sockef that bears only
on the hard cuter 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.

Rear oil seal

9 The rear camshaft oil seal is formed by the
brake vacuum pump seal. Refer to Chapter g
for details of brake vacuum pump removal
and refitling.
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12.13 Disconnect the injection system
wiring plugs behind the oil filter housing

12 Cylinder head - removal,
inspection and refitting

Vo4

Note: The cylinder head must be removed
with the engine cold. New cylinder head bolts
and & nhew cylinder head gasket will be
required cn refitting, and suitable studs will be
required fo guide the cylinder head info
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 as described in

Chapter 1B.

3 On nen-{urbo engines, remove the upper

section of the inlet manifold as described in

Chapter 48,

4 Rernove the timing belt as described in

Section 7.

‘8 Remove the camshaft

described in Section 8.

6 Where applicable, unscrew the boit(s)

securing the rear timing belt cover to the

cylinder head.

7 Remove the timing belt tensicner, with

reference to Section 8.

8 Using two suitable nuis locked together,

unscrew the timing helt tensioner mounting

stud from the cylinder head.

% Slacken the clip and disconnect the

radiator top hose from the front of the coolant

housing on the lefi-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 bottomn 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 Bisconnect the exhaust front section from

the exhaust manifald or the turbocharger, as

gpplicable, as described in Chapter 4D,

12 On turbe medels, proceed as foillows:

8) Disconnect the vacuum hose from the
turbocharger wastegate actuator.

sprocket as

12.16a Disconnect the vacuum hose
(arrowed) from the brake vacuum pump

b} Where applicable, disconnect the boost
pressure solenoid valve hose from the
turbocharger.

¢} Slacken the hose ciips, and disconnect
the air infet trunking from the
turbocharger.

a) 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 boif, and disconnect
the furbocharger off return pipe from the
cylinder block, Recover the sealing rings.

) 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
fon top of injection pump ~ focsen

securing nut).

bJ Fuel infection pump start-of-injection
valve (see illustration).

¢} Inlet manifold fiap adjuster valve {turbo
engines} - af rear of infet manifold.

d) Coclant terperature sensor/temperature
gauge sender (left-hand end of cylinder
head).

e) Fuel infector nesdie lift sensor {pehind oil
filter housing).

fi Main glow plug feed wiring.

14 Disconnect the main fuel leak-oft hose
from the fuel injectors.

15 Slacken the wunion  nuts, whilst
counterholding the unions with a secend
spanner, and remove the fuel injector pipes as
an assembly.

16 Disconnect the vacuum hoses from the
brake vacuum pump and EGR vaive (see
ilustrations).

17 On modeis fitted with an inlet manifold
flap vacuum damper {see Chapter 4D, Sec-
tion 3}, either remove the damper resarvoir
from the bracket on the cylinder head, or
remove the reservoir with its bracket.

18 Remove the camshaft cover as described
in Section 4,

12 Make a final check to ensure that ali
relevant pipes, hoses and wires have
been disconnected and moved clear of the

iy o 9 - o
12.16b EGR valve and vacuum hose -
turbo model

working area {¢ enabie removal of the cylinder
head.

20 Asthe 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 cylinder biock, 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.

21 If the engine is to be supported using a
hoist, a suitable bracket can be bolted to the
cylinder block using spacers, and a long bolt
screwed into the hele located next to the
coolant pump. Attach a second set of lifting
tackle to the holst, and adjust the lifting tackie
to support the engine using the bracket
attached to the cylinder biock. Once the
engine s supported using the® brackst
attached to the cyfinder block, disconnact the
lifting tackle from the lifting brackets on the
cylinder head.

22 Progressively slacken the cylinder head
bolts, by one turn at a time, in the order
shown (see illustration). Remove the cylinder
head bolfs. :

23 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 maliet to break the joint. Do
not insert a lever into the gasket joint,

24 Lift the cylinder head gasket from the
block, Do not discard the gasket at this stage,
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12.22 Cylinder head bolt slackening
seguence
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12.30 Measuring the piston projection at
TBC using a dial gauge

as it will be required when determining the
thickness of the new gasket required.

25 If desired, the manifolds can be removed
from the cylinder head with reference to
Chapter 4B (inlet manifold} or 4D (exhaust
manifold).

Inspection

26 Dismantling and inspection of the cylinder
head is covered in Part D of this Chapter.

Cylinder head gasket selection

Note: A dial test indicater (DTI) will be
required for this operation.
27 Examine the old cyiinder head gasket for
manufacturer’s identification markings. 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
suitable new gasket, and proceed to
paragraph 34.
28 If new piston assembilies 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
measured. This measurement is used to
determine the thickness of the new cylinder
head gasket required.
29 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.
30 Rest the gauge probe on No 1 piston
crown, and turn the crankshaft slowiy by hang
until the piston reaches TDC. Measure and
racord the maximum piston projection at TDC
{see illustration).
31 Repeat the rmeasurement for the
remaining pistons, and record the results.
32 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.
Piston projection  Gasket identification
{(number of
holes/notches)
0.91 to 1.00 mm 1
0.01 to 1.10 mm 2
1.11t0 1.20 mm 3

FRONT OF CAR

12.47 Gylinder head bolt tightening
sequence

33 Purchase a new gasket according to the
results of the measurements.

Refitting

Note: If 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.

b) Do not remove the plastic protectors from
the open valves until immediately before
fitting the cylinder head,

Additionaily, if a new cylinder head is
fitted, VW recommend that the ceolant is
renewed.

34 The mating faces of the cylinder head and
block must be perfectly clean hefore 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.

35 Make sure that debris is not allowed to
enter the oil and water passages ~ this Is
particularly important for the ol circuit, as
carbon could block the oif supply to the
camshaft and crankshaft bearings. Using
adhesive tape and paper, seal the water, oil
and bolt holes in the cylinder block.

36 To prevent carbon entering the gap
between the pistons and bores, smear a litile
grease in the gap. After cleaning a piston,
rotate the cranksheft to that the piston moves
down the bere, then wipe out the grease and
carbon with a cioth rag. Clean the other piston
crowns in the same way.

37 Check the head and block for nicks, deep
scratches and other damage. If slight, they
may be removed carefully with a fite. More
serious damage may be repaired by
machining, but this is a specialist job.

38 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.

39 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 tightensed. *
40 Turn the crankshaft anti-clockwise all the
pistons at an equal height, approximatsly -
halfway down their bores from the TDGC"
position (see Section 3). This will efiminate any
risk of piston-to-valve contact as the cylinder
head is refitted.

41 Where applicable, refit the manifolds with
reference to Chapters 48 and/or 4D.

42 To guide the cylinder head into position,
screw two long studs (or old cylinder head
bolts with the heads cut off, and slots ¢ut in
the ends to enable the bolts to be unscrewsd)
into the end cylinder head bolt Iocations on
the manifold side of the cylinder block.

43 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 fiting.
44 Lower the cylinder head into positicn on
the gasket, ensuring that it engages correctly
over the guide studs and dowels.

45 Fit the new cylinder head bolts to the
eight remaining bolt locations, and screw
them in as far as possible by hand.

46 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.

47 Working progressively, in the sequence

shown, tighten aff the cylinder head bolts t¢

the specified Stage 1 torque (see

illustration).

48 Again working progressively, in the

sequence shown, tighten all the cylinder head

bolts to the specified Stage 2 torque.

49 Tighten all the cylinder head bolts, in the

sequence shown, through the specified

Stage 3 angle.

B0 Finally, tighten all the cylinder head boits,

in the sequence shown, through the specified

Stage 4 angle.

51 After finally tightening the cylinder head

bolts, turn the camshaft so that the cam lobes

for No 1 cylinder are pointing upwards.

52 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

cytinder block, and unbolt the impraovised

engine lifting bracket from the cylinder block.

Alternatively, remiove the trolley jack and

block of wood from under the sump.

53 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 {0
Section 4.
b) On turbo models, use new sealing rings

when reconnecting the turbocharger off
return pipe to the cylinder block.

(= R R N N T




Hi ;',':
Tt
)any
nder.

tion,
1gad,
ut

e
plalis

i
St

tha,
gt |

the
fied

ot |
figw !

—

Diesel engine in-car repair procedures 2Ce13

¢} Reconnect the exhaust front section to
the exhaust manifold or turbocharger, as
applicable, with reference to Chapter 4D.

d) Refit the Himing beit tensioner with

* refarencs to Section 8.

e) Refit the camshaft sprocket as described
in Section 8, and refit the timing belt as
described in Section 7.

i On non-turbo engines, refit the upper
section of the inlet manifold as described
in Chapter 48.

@) Refill the cooling system as described in
Chapter 18.

h) Check and if necessary top Lp the engine
oif fevel as described in Waekly checks.

13 Sump - removal and refitting

Proceed as described in Section 12 in -

Part A of this Chapter.

14 Oil pump and drive chain —
removal, inspection and
refitting

Proceed as described in Section 13 in
Part A of this Chapter,

15 Flywheel/driveplate/clutch
pressure plate - removal,
inspection and refitting

P

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 14 in Part A of this Chapter.

16 Crankshaft oil seals ~
renewal

Y

Front oil seal (timing beft end)

Note: Two types of oif seal may be fitted; a
conventional rubber seal with a spring, or a
PTFE seal, When obtaining a new seal, ensure
that the new seal is of the same fype as that
originally fitted to the engine. If the oif seal
housing is removed, suitable sealant wvw
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 &,

2 To remove the seal without removing the
hausing, drill two small holss diagonaily
Gpposite each other, insert self-tapping

T

16.2 Removing the crankshaft front oil
sed| using self-tapping screws

screws, and pull on the heads of ihe screws
with pliers {see Hllustration).

3 Alternatively, to remove the oif seal
complete with its housing, proceed as foliows,

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} Unboft and remove the oif seal housing.

c) Working on the bench, lever the oil seal
from the housing using a suitable
screwdrniver. Take care not to dzmage the
seal seating in the housing (see
iflustration).

4 Thoroughly clean the ofl 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 a new oif seal to the housing, pressing or
driving it into position using a socket or tube of
suitable diarmeter. 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 surs that the
closed end of the seal is fachg outwards.

7 If the oil seal housing has been removad,
proceed as follows, otherwise proceed to
paragraph 11.

8 Clean all traces of old sealant from the
crankshaft oif seal housing and the cylinder
black, 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

16.3 Prising the oil seal from the
crankshaft front oil seal housing

refitted within 5 minutes of applying the sealant.
9 Refit the oll seal housing, and tighten the
bolts progressively to the specified torgue
(see illustration).

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.

Rear oil seal
(flywheel/driveplate end)}

Note: Two types of oil ssal may be fitted; a
conventional rubber seal with a spring, or a
PTFE seal. When obtaining a new seal, ensure
that the new seal is of the same type as that
originally fitted to the engine. If the original oil
seal housing was fitted using sealant, suitable
sealant (VW D 176 404 A2, or equivalent) wilf
be required to seal the housing on refitting.

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

13 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. ’

14 Unbolt and remove the ol seal housing,
complete with the oif seal.

15 The new oil seal will be supplied ready-
fitted to a new oil seal housing. -

16 Thoroughly clean the oif seal housing
rmating face on the cylinder block.

17 New oil seal/housing assemblies are
supplied with a fitting too! to prevent damage
to the oil seal as it is being fitted. Locate the
tool over the end of the crankshaft (see

-iltustration).

16.9 Slide the oil seal housing over the
front of the crankshaft

16.17 Locate the crankshaft rear oil seal
fitting tool over the rear of the crankshaft

2C




2C+14 Diesel engine in-car repair procedures

18 If the original oil seal housing was fitted
using sealant, apply a thin bead of suitable
sealant (YW 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
ssafant.

19 Carefully fit the oil seal/housing assembly
over the rear of the crankshaft, then refit the
securing bolts and tighten the bolis
progressively, in a diagonal sequence, to the
specified torgue (see iilustrations).

20 Remove the cil seal protector toel from
the end of the crankshaft.

21 Refit the sump as described in Section 13.
22 Refit the flywheel/driveplate as described
in Section 15.

17 Engiheltransmi_ssion .
. mountings - inspection and
renewal . '

Refer to Section 16 in Part A of this
Chapter.

- 18 Engine oil cooler— %
% removal and refitting %
Removal

Note: New sealfing rings will be required on
refitting.

1 The ol cooler is mounted under the oil filter
housing en the front of the cylinder block (see
ilustration).

2 Position a container beneath the ofl filter to
catch escaping oil and coolant.

3 Clamp the oil cooler coolant hoses to
minimise oil spillage, then remove the clips,
and disconnect the hoses from the oil cooler.
Be preparad for coolant spiliage.

4 Unscrew the oil cooler securing plate from
the boftem of the oil filter housing, then slide
off the oil cooler. Recover the O-rings from
the top and bottom of the oit cooler.

Refitting
5 Refitting is a reversal of removal, bearing in
mind the foliowing poinis:
a) Use new ol cooler O-rings.
b) Tighten the off cooler securing plate to the
specified torguie.
¢} On compietion, check and if necessary
top up the off and coolant levels.

16.19a Fit the oil seal/housing assembly
over the rear of the crankshaft. . .

16.19b ...

then tighten the securing bolts
to the specified torque

NG A Wl -

18.1 Qil filter and gil cocler mounting details

Cil cooler securing plate
O-ring

Cil cooler

C-ring

Washer

Sealing plug

Qil pressure refief valve
plug

8

Spring

Fiston

Qil pressure warning light
switch

Gasket

Mounting bolt

Oit filter housing

14
15
16

17
18
19

Seal

Oif supply pipe to turbo
Banje boift - turbo (or
sealing plug)

Cil fiter cover

O-ring

Cil fifter

—
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Chapter 2 Part D:

2Ds1

Engine removal and overhaul procedures

Contents

Crankshaft — checking crankshaft endfloat, and inspection ....... 15 Engine and transmission (SOHC petrol engines) —
Crankshaft - refitting and main bearing running ciearance check .. 19 removal andrefiting . ........... .. ... L, 4
Crankshaft~removal ............ . ... ................. 12 Engine overhaul - general information ....................... 2
Cylinder bleck/crankcase - cleaning and inspection ............ 13 Engine overhaul ~ preliminary information .................... 7
Cylinder head ~dismantling .................... ... .. ..... 8 Engine overhaul - reassembly sequence ..................... 17
Cylinder head ~reassembly ........... . ... ...c0uuo oo . ... 10  Engine/iransmission removal — preparation and precautions . . . . .. 3
Cylinder head and valves - cleaning and inspection ............ 9 Generalinformation .. ... ... e 1
Engine - initial start-up after overhaul and reassembly .......... 21 Main and big-end bearings —inspection ... ................... 18
Engine and automatic transmission — removal and refitting ....... 5  Piston/connecting rod assemblies - ¢cleaning and Inspection ..... 14
Engine and transmissicn (diesel engines) — removal and Piston/connecting rod assemblies — refitting and big-end

refitting . .. e 6 bearing running clearance check . ........................ 20
Engine and transmission (DOHC petrol engines) - Piston/connecting rod assemblies —removal . ................. 11

removal andrefitting .......... ... ... ... . ... ... ... 5 Pistonrings—refitting ......... ... 18
Degrees of difficulty

Easy, suitable for Ly | Fairly easy, suitable 2, | Fairly difficut, Ly | Difficult, suitable for ‘3% Very difficult, &

novice with fittle % for beginner with % suitable for competent 3% experienced DIY A, | suitable forexpert DIY A3
{ experience % S0Me expelience ?\\ DIY mechanic & mechanic E‘Q or professional &

Specifications
Cviinder head

Minimum permissible dimension between top of valva stem and top surface of cylinder head:

SOHG petrol engines:
Iniet valves

Exhaust valve
Diesel engines:
Inlet valves

>



2De2 Engine removal and overhaul procedures

Cylinder head (continued)

Minimum cylinder head height:
SOMCpetrolengines ... ... . . i i
1.4 and 1.6 litre DCHC petrolengines . .......................
- 18lireDOHCopetrolengines ........... ... o i i,
- Dieselengings . ... i e
Maximum cylinder head gasket face distortion:
All engines except 1.4 and 1.6 litre DOHC engines ..............
14and 1.60itre DOHC engines ...t ii i,

Valves
Vaive stem diameter:
S8OHC engines (inletand exhaust) . ........... . cirininn.n..
1.4 and 1.6 litre DOHC engines:
Inletvalves ... ... e
Exhaustvalves ....... ... ... . i .
1.8 litre DOHC engines:
Inletvalves ... . e e e
Exhaustvalves ....... ... .. ... . . i e
Valve head diameter:
SOHC engines:
Inletvalves ... .o e
Exhaustvalves .. ... .. .o e
1.4 and 1.8 litre DOHG engines:
Inletvalves ... . . e
Exhaustvalves . ...... .. .. ... i e,
1.8 fitre DOHC engines:
Inletvalves . ... e e e e
Exhaustvalves ........... i i i e
Valve length:
SORC engines:
INlet valves ... . i e
Exhausivalves ..o i e
1.4 and 1.6 litre DOHC engines:
Inletvalves ... . e e s
Exhaust valves ... e
1.8 lifre DOHC engines:
Inletvalves ....... ... .. .
Exhaustvalves . ... ... ..o e

Crankshaft
1.6 and 2.0 fitre SOHC engines:
Main journal diameter:
ES =gl = o

Brd undersize .. ... ... e e
Big-end journal diameter:
Standard ... e e

2ndundersize ... e e
Srdundersize ... . e e
Endfloat:
N L e
Wear Imit ... e
1.6 litre DOHGC engines:
Main journa! diameter:
Standard ... ... e e

Big-end journal diameter;
Standard ... e

Brd UNGerSiZe . ... e
Endfioat:
W o e e e

6.92 = 0.02 mm

5.973 mm

. 5.953 mm

5.863 mm
5843 mm

39.5+£0.15 mm
32.9 £ 0.02 mm

91.85 mm
91.915 mm

180.9 mm
100.5 mm

104.84 t¢ 105.34 mm
103.84 to 104.14 mm
45°

53.983 to 53.963 mm
53.733 10 53.713 mm
53.483 t0 53.463 mm
53.233 10 53.213 mm

47.778 10 47.758 mm
47.528 to 47.508 mm
47.278t6 47.258 mm
47.028 to 47.008 mm

0.07 t0 0.23 mm
0.30 mm

53.883 to 53.968 mm
53.733 t0 53.718 mm

47.778 t0 47.763 mm
47.528 10 47.513 mm
47.278 to 47.263 mm
47.028 1 47.013 mm

0.07 t0 0.18 mm
0.20 mm
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Crankshaft (continued)

1.8 litre DOHC engines:
Main journal diamster:

Standard .. ... ... 53.978 to 53.958 mm
Istundersize ... ... o L 58.728 to 53.708 mm
Zndundersize .......... ... . o o 53.478 10 53,458 mm
Brdundersize ... ... L, 53.228 10 53.208 mm
Big-end journal diameter;
Standard ... 47.778 10 47.758 mm
fstundersize ............ 47.528 to 47.508 mm
2rdundersize ... L 47.278 10 47.258 mm
Brdundersize ... ... . L 47.028 to 47.008 mm
Endficat:
New .o 0.07 to 0.23 mm
Wearlimit ... ... . 0.30 mm
Diesel engines:

Main journal diameter:

Standard .. ... 53.978 to 53.958 mm
Istundersize ... 53.728 10 53.708 mm
2ndundersize ... ... .l 53.478 10 53.458 mm
Srdundersize ... ... ... 53.228 to 53.208 mm
Big-end journal diameter:
Standard ... 47.778 10 47.758 mm
Istundersize ....... ... . L L 47.528 10 47.508 mm
2ndundersize . ... Lo 47.278 to 47.258 rmm
rdundersize ... .. 47.028 to 47.008 mm
Endflcat:
New oo 0.07 o 017 mm
Wearlimit ... .. .. .. 0.37 mm

Bearing running clearances

1.6 and 2.0 litre SOHC engines:
Main bearings:

New 0.01 to 0.04 mm

Wearlimit . ... ... ... 0.15 mm
Big-end bearings:

NeW 0.01 {0 0.06 mm

Wearlimit ... ... ... ... . 0.12 mm

1.4 and 1.6 iitre DOHC engines:
Main bearings (1.6 iitre engines only*):

New .. 0.03 t0 0.08 mm
Wearlimit ... ... ... . ... 0.17 mm

Big-end bearings:
NBW 0.020 to G.081 mm
Wearlimit ... . ... ... ... ... ... .. ... .. ... 0.081 mm

New ..o 0.01 to 0.04 mm
Wearlimit ... ... ... ... . . ] 0.15 mm

: Big-end bearings:

' New ..o 0.01 10 0.05 mm
Wearlimit ... . ... .. ... . ... ... . ... ... ... 012 mm

Diesel engines:
Main bearings:

New Lo 0.03 10 0.08 mm
Wearlimit ... ... . ... 0.17 mm
Big-end bearings (wear limit) ..... ......... .. ... . 0.08 mm

* See Note in Section 2 about 1.4 iitre engings

Pistons/connecting rods
Connecting rod side-play on crankshaft journal:
1.6 and 2.0 litre SOHC engines:

New ... 0.05t0 0.31 mm

Wearlimit ... ... ... 0.37 mm
i4and1.6litre DOHC engines .......c....... .o No figure specified
1.8 litre DOHC engines:

0.10 t¢ 0.31 mm
0.40 mm




2De4 Engine removal and overhaul procedures

Piston rings
End gaps:
1.6 and 2.0 SCHC engines:

Compression rings:
0.20 to 0.40 mm

1=
Wear Imit ... .o e e i e 0,80 mm

Gil scraper ring:
g 0.25 te 0.50 mm

Wear Imit ... .. e 0.80 mm
1.4 and 1.6 litre DOHC engines:
Top compression ring:

W o .ttt et e e e 0.20 to 0.50 mm
Wear Imit .. . e, 1.0 mm

Lower compression ring:
BV s ettt e e e e e 0.40 to 0.Y0 mm
WEAE ML . o i e e 1.0mm

Ol SCrapersfing «.«vvvvie e easiai .. 04010 1.40 MM

1.8 litre DOHC engines:
Compression rings:

B e it e e it e e e e e 0.15 to 0.40 mm

A Ear M . e e e e 0.8 mm
Qil scraper ring:
W Lt e e e 0.25 to 0.50 mm

Waar imit  eea 1.0 mm
Diesel engines:

Cornpression rings:
B ottt r e e e (.20 to 0.40 mm
Wear Mt .. it e e s 1.0 mm

Qil scraper ting:

= 0.25 to 0.50 mm
Wearlimit ... 1.0 mm
Ring-to-groove clearance:
1.6 and 2.0 titre SOHC engines:

Comgpression rings:
0.06 to 0.09 mm

W vt vt e e e e e e e
Wear limit ... . e e 0.20 mm

Qil scraper ring:
122 PP A 0.03 to 0.06 mm

Wearlimit ... i e 0.15 mm
1.4 and 1.6 litre DOHC engines:
Compression rings:

NV L it ia e e e 0.04 to 0.08 mm
Wear Imit - ... e e e e 0.15 mm
Qil SCraperring .. ..ottt it e Cannot be measured
b

1.8 litre DOHC engines:
Compression rings:

A 0.02 te 0.07 mm
Wear Mt oo oo e e 0.12 mm

Oil scraper ring:
U L. ottt e e e e e e 0.02 t¢ 0.06 mm
Wear Mt e e e e e et e 0.12 mm

Diesel engines:
1st compression ring:

B Lt e e e e e 0.06 to 0.09 mm
Wear limit ... e 0.25 mm
2nd compression ring: :
W e e e e 0.05 tc 0.08 mm
Wear imit ..o e 0.25 mm
Qil scraper ring:
N Lt e e e 0.030 to 0.060 mm
Wear imit ... ey 0.15 mm
Piston and cylinder bore diameters Piston Cylinder bore
1.61Hre SOHC engines . .. ... i e 80.965 mm 81,010 mm
2.0 litre SOHC engines: )
S ANAArT . e e e s 82.465 mm 82.510 mm
T8l OVBISIZE . . et e §2.965 mm 83.010 mm

ST M
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Piston and cylinder bore diameters (continued)

1.4 and 1.8 litre DOHC engines:
Standard

2nd oversize
1.8 litre DOHC engines:
Standard

Diesel engines:
Standard

Torque wrench settings
Refer to Chapter 2A, 2B or 2C, as applicable.

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 alt other engine
internal components,

The information given ranges from advice
concerning preparation for an overhaul and
the purchase of replacement parts, to detailed
siep-by-step procedures covering removal,
inspection, renovation and refitting of engine
internal components.

After Section 6, all instructions are based
on the assumption that the engine has been
removed- from the ear. For information
concerning in-car engine repair, as well as the
removal and refitting of those external
ctomponents necessary for full overhaul, refer
io the relevant in-car repair procedure section
{Chapters 2A, 2B and 2C) and to Section 6 of
this  Chapter, Ignore any preliminary
dismantiing operations described in the
relevant in-car repair sections that are no
ionger refevant once the engine has been
removed from the car,

Apart from torque wrench seftings, which
are given at the beginning of the relavant in-
¢ar repair procedure in Chapters 2A, 2B
or 2C, all specifications refating 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 cyiinder block. On 1.4 litre engines, if the
Crankshaft or main bearing surfaces are worn
Or damaged, the complete crankshaft/cylinder
biock assembly must be rerewed.

1 ltis not always easy to determine when, or

Piston

76.720 mm
76.970 mm

80.865 mm
81.465 mm

79.470 mm
79.720 mm
79.970 mm

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 neaded, 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
mifes 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 vaive
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 jeakdown}
test, as described in Part A, B or C of this
Chapter (as applicable}, to determine the likely
cause of the probiem.

4 Check the oil pressure with a gauge fitted in
ptace of the oil pressure switch, and compare
it with that specified (see Specificaticns in
Chapter 2A, 2B and 2C). if it Is extremely low,
the mair and big-end bearings, and/or the oil
pump, are probably worn.

5 Loss of power, rough running, knocking or
metalfic engine noises, excessive valve gear
noise, and high fuef consumption may also
point to the need for an overhaul, especially if
they are all prasent at the same time. If a
complete service does not remedy the
situation, major mechanical work is the only
solution, :

6 An engine overhaui 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 vaives
are also serviced as weil, 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
afternater, can be overhauled as well. The end

Cylinder bore

76.510 mm
76.760 mm
77.010 mm

81.030 mm
81.510 mm

78.510 mm
79.760 mm
80.010 mm

result should be an as-new engine that will
give many trouble-free miles. Note: Critical
coofing system components such as the
hoses, thermostat and ceolant pump should
be renewed when an engine is overhauied.
The radiator shouid 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, ta familiarise
yourseif with the scope and requirements of
the job. Overhauling an engine is not difficult if
you follow carefully all of the instrugtions,
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: Always
wait until the engine has been completely
dismantied, and until alf components
fespecially 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 ic 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, t¢ ensure maximum life and
minimum trouble from a reconditioned engine,
everything must be assembled with care, in a
spotiessly-clean environment.

N
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'3 Engineftransmission
= rémoval — preparation and. .
«-precautions ;T

If you have decided that the engine must be
removed for overhaul or major repair work,
several prefiminary steps should be taken.

Locating a suitable place to work is
extremely important. Adequate work space,
along with storage space for the vehicle, will
be needed. if a workshop or garage is not
available, at the very least a solid, level, clean
work surface is required.

If possible, clear some shelving close to the
work area and use it to store the engine
components and ancillaries as they are
removed and dismantled. In this manner, the
components stand a better chance of staying
ctean 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 enging
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
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 altow
the task of removing and refitting the engine
to be completed safely and with refative 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, woeden blocks, and pienty of
rags and cleaning sclvent for mopping up
spilied oil, coolant and fuel. A selection of
different-sized plastic storage bins will also
prove useful for keeping dismantled

Vi o

componenis grouped together. If any of the
equiprnent 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. especiaily 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 - thess establishments often have busy
schedules, so it would be prudent to consult
them befors removing or dismantling the
engineg, to get an ideaof the amount of time
required to camy out the work.

When removing the engine from the vehicle,
be methodicai abcut the disconnection of
external components. Labelling cables and
hoses as thay are removed will greatly assist
the refitting process.

Always be extremely careful when lifting the
engine from the engine compartment. Serious
injury can resutt from careless actions. If help is
required, it is better io wait until it is available
rather than risk personal injury and/or damage o
components by continuing 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
{SCHC petrol engines) -
removal and refitting -~ -

e

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 batiery, refer to
Disconnacting the battery at the rear of this
manual.

3 Release the securing clips, and remove the
angine top cover.

4 Drain the cooling system as described in
Chapter 1A

5 To allow improved access and clearance

Ry : e

4.9a Disconnecting the camshaft position
sensor wiring plug

4.9h Coolant temperature sensor wiring
plug {(arrowed}

for removal of the engine/transmission, it is

useful fo unbolt and remove the body front
panel as follows: g

a) Remove the front bumper as described in
Chapter 11. .

b} Disconnect the bonnet refease cable from
the bonnet lock, with reference to
Chapfer 11.

¢) Unscrew the four bolts (two on each sidg)
securing the front bumper carrier to the
brackets on the body.

dj 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 headlfight wiring conneciors
{onie connector for each headlight).

g} Unscrew the two upper bolts securing the
body front panel to the front wing panels.

) Make a final check to ensure that ail
relevant wiring, hoses and pipes have
been disconnected, then puit 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 ciloth
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 vaive
on the charcoal canister at the right-hand side
of the engine compartment. :
9 Disconnect the wiring connectors from the
following components, depending on mode!
and equipment fitted:

a) DIS ignition module.

b) Camshaft position sensor {see
iftustration).

¢) Fuel injectors.

d) Coolant temperature sensor (see
iftustration).

e) Crankshaft speed/position sensor (see
illustration).

f) Knock sensor.

g) EGR valve.

\\.
Fi | 4

4.9¢ Wiring plugs for knock sensor (blackl
and engine speed sensor (grey)

-

in,
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4.89d Qil pressure warning light switch
wiring plug (arrowed)

h) Secondary air infection motor.
i) Qi pressure waming light switch (see
ifustration).

J) Airmass meter.

k) Throttle valve control assembly.

I} Air conditioning system thermostatic cut-

out switch (where appilicable).

10 Slacken the hose c¢lips and remove the
infake air hose connecting the air mass meter
to the throttle housing.

11 Remove the air cleaner as described in
Chapter £A.

12 Remove the upper section of the inlet
manifold as described in Chapter 4A.

13 On meodels with manual transmission,
disconnect the gear selector mechanism from
the transmission as described in Chapter 7A,
Section 3, and remove the glutch slave
eylinder as described in Chapter 6. Note: Do
not depress the clutch pedal once the slave
cyfinder has been removed.
14 On models with automatic transmission,
disconnect the gear selector cable from the
transmission, as described in Chapter 7B,
13 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, remeve
the air conditioning compressor as deseribad
in Chapter 3.
Warning: Have the air
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
engine/transmission assembly, nating their
focation and routing to aid refitting.
! If necessary, remove the secondary air
injection pump and its mounting bracket, as
described in Chapter 4C.
A Remove the rear engine mounting with
teference to Chapter 2A,

22 Remove the right-hand driveshaft as
described in Chapter 8, and disconnect the
left-hand driveshatft from the transmission.

23 Remove the exhaust front section as
described in Chapier 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 manual transmission
- separation

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 plate. Recover the engine-to-
transmission piate.

Engine and automatic .
transmission - separation

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
pravious 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 boit, and the focations 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 io 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 o keep
the torque converter in position.

Engine and manual transmission
~ reconnection and refitting

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
rermoval are in place on the engine-tfo-
transmission bolts.

¢) Tighten all fixings to the specified torgue,
where givern.

d) Refit the engine mountings with reference
to Chapter 2A.

&) Reconnect the driveshafts to the
transmission with reference to Chapter 8.

1) Where applicable, refit the secondary air
infection pump and its mounting bracket,
with reference to Chapter 4C.

) Where appficable, refit the air
conditioning compressor, with refererice
to Chapter 3, and have the systemn
recharged with refrigerant by a suitably-
qualified professional,

h) Refit the auxiliary drivebeft with reference
to Chapter 1A.

i) Refit the upper section of the infet
manifold as described in Chapier 4A.

i} Reconnect that all wiring, hoses and
pipes are correctly reconnected and
routed as noted before removal.

k) Ensure that the fuel fines are correctly
reconnected. The fines 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 - reconnection and
refitting ‘

38 Proceed as described in paragraph 37,
but note the following additicnal 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 75.

¢) On compietion, check and if necessary
top up the automatic transmission fluid
fevel as described in Chapter 1A.

5 Engine and transmission
{DOHC petrol engines) -
removal and refitting

V4

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,
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5.5 Disconnecting the radiator top hose
from the thermostat housing

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 deseribed in
Chapter 1A.

5 Siacken the hose clips, and disconnect
the radiator top and botlom hoses,
and fhe three smaller coolant hoses
from the thermostat housing (see
illustration).

5.8¢ Unscrew the upper bolt {arrowed) on
each side securing the body front panel to
the wing panels

hc 24 e 3 ‘;;:- e
crew the four securing bol

5,10a Uns

R

5.8a Disconnect the bonnet release cable
from the lock

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 baftery at the rear of this
manual,

8 To allow improved access and clearance
for removal of the engine/iransmission, it is
now necessary to unbolt and remove the
body front panel as follows:

a) Remove the front bumper as described in
Chapter 11 (see ilustration).

b) Disconnect the bonnet release cable from
the bannet lock, with reference to
Chapter 17,

¢} Unscrew the four bolls (two on each side)
securing the front bumper carrer 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 connecior.

) Disconnect the headlight wiring
cennectors {one connector for each
headlight).

g} Unscrew the twao upper bolts securing the

5.8b Unscrew the two bolts on each side ©

securing the bumper carrier to the
brackets on the body

body front panel to the front wing panels
{see lustration).

1} 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

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 batiery tray, then unscrew the
four securing bolts and remove the battery
tray (see illustrations).

11 Where applicable, unclip the acceleraior |

cable from the top of the air cleaner assembly,
then release the cable from the support
bracket and the throttle finkage, 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
fuel line connectors {see illustration). Be
prepared far fuet spillage, and take adequale
fire precautions.

5.13 Disconnect the fuel line connectors

14
frc
15
frc
EC
he
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loc

5

18
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i

5.14 Disconnect the charcoal canister 5.15a Disconnect the brake servo vacuum
hose from the inlet manifold hose from the inlet manifold . . .

5.15b ... then disconnect the EGR
vacuum pipe from the servo vacuum hose

14 Disconnect the charcoal canister hose
from the infet manifold {see illustration).

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 haose to

the clip securing the gear linkage fo the
pivot mounted on the subframe {see
iflustrations).

¢} Carefully slide the linkage from the pivot
on the subframe, then unhook and
remove the pivof sleeve and

v i one side, clear of the engine (see
it ilustrations).
16 Release the crankshaft speed/position
¢ . in sensor wiring connector from the bracket
: ey located below the engine oil dipstick tube
\atte bracket, then separate the two halves of the
y .
connector. Release the sensor wiring from the
£ m bracket at the rear of the engine.
s he 17 Disconnect the following  wiring
co connectors; : ; :
Bty J a) DIS ignition module. o . = X ;
- b) Camshaft position sensor, 5.17a Disconnect the throttle valve control 5.17b ... the oil pressure warning light
. §|°' ¢} Throttle valve control assembly (see assembly wiring connector . .. wiring connector. . .
2N ilfustration). S
4 ’ it d} Coolant temperature sensor. &
with &) Ol pressure waming light switch (see
. illustration).
B }’" ) Exhaust gas recircuiation solenoid valve.
gl Fuel infectors (see illustration).
a8 18 Prise up the covers, and release the fuel
'Ciﬁa" injector wiring harness from the harness
voose housing (see illustration).
5 he 19 On models with manual transmission,
B disconnect the gear sefector mechanism from
ct the the transmission, as follows:
U Be 8) Unscrew and remove the pinch-nut and
¢ fe bolt securing the gear selector rod to the

linkage clamp slesve (see illustration).
b} Prise off the rubber cover, then prise off

5.18 Release the fuel injector wiring
harness from the harness housing

5.17¢ ... and the fuel injector wiring
connectors

5.19b Prise off the rubber cover .. .

§.19a Remove the pinch-nut and bolt
rfowed) securing the gear selector rod to
the linkage clamp sleeve

5.19¢c ... then prise off the ¢clip securing
the gear linkage to the pivot
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5.19d ... and slide the linkage from the
pivot on the subframe

counterbalance weight, noting its fitted
position (see iflusiration).
20 On models with automatic transmission,
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
transrission, and separate the two halves of
the connector (see illustration).

23 Disconnect the reversing light swiich
wiring connector {see illustration).

5.23 Disconnect the reversing light switch
wiring connector. ..

5.25 Disconnect the speedometer sensor
wiring plug

w

5.21 Disconnect the inlet manifold
pressure sensor wiring connector {viewed
from underneath vehicle}

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 f{located at the rear of the

transmission}, and unclip the sensor wiring
harness from the left-hand engine/
transmission mounting (see itlustration).

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

5.24 ... then unclip the wiring harness
from the engine/transmission mounting

5.29 Unbolt the power steering pump from
the engine

5.22 Separate the two halves of the
oxygen sensor wiring connector

connects the coolant pump 1o  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, Section 24.

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 |

the engine, with reference to Chapter 10, and
secure the pump to the body using wire or
cable-ties, etc (see illustration). Noteg that
there is no need to disconnect the fluid hoses
from the pump.

30 On models fitted with air gonditioning,

remove the air conditioning compressor, with
reference to Chapter 3.
Warning: The air conditioning
A system must be discharged by &
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).

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

32 Slide the wiring harness housing from the
bracket attached to the upper starter motor
securing bolt (see itlustration).
33 Disconnect the starter motor wiring
connector (see illustration).
34 Unscrew the securing nui, 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).
38 On models with manual transmission,
unbolt the cluich slave cylinder from the
fransmission, 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

- clutch pedal once the cluich

slave cylinder has been

removed.
37 Release the coolant reservoir hose from
the bracket at the rear of the engine.
38 Connect a suitable hoist and lifting tackle to
the engine [ifting brackets on the cylinder head,
then raise the halst to just take the weight of the
engine and transmission. Depending on the
type of holst and lifting tackle to be used, it may
e necessary to remove the bonnet — refer to
Chapter 11 for details.

ect the starter motor wiring
connector

5.33 Disconn

39 Work around the engine and transmission,
and make a final check to ensure that alt
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 manifeld 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
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 Simitarly, 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 lefi-hand end of the
transmission.

46 Rerove the right-hand engine mounting,
as described in Chapter 2B.

47 Unscrew the three bolts securing the lefi-
hand engine/transmission mounting te the
transmission (see illustration). The mounting
can be left attached o the body.

48 With the aid of an assistant, manipulate

5.42 Unbolt the driveshafts from the
transmission flanges

5.47 Unscrew the three bolts securing the
engine/transmission mounting to the
transmission

RN ol 2
5.34 Disconnect the earth cable from the
transmission

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 workshep floor.

50 To separate the engine and transmission,
proceed as follows. :

Engine and manual transmission ~
separation

51 Unscrew the two securing bolts, and
rernove the starier motor.
52 Unscrew the bolt securing the small

5.48 Lift the engine/transmission
assembly clear of the vehicle
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5.52 Remove the smalf engine-to-
transmission plate
engine-to-transmission  plate to  the
transmission {see illustration},
53 Ensure that both engine and transmission
are adequately supporied, 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 fransmission 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 plate.
Engine and automatic transmission -
separation
55 Unscrew the two securing bolis, 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 driveshait 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 torgue 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 testh 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 {0 locate them.
58 Ensure that both engine and iransimission
are adequately supported, then unscrew the
engine-to-transmission boits, noting the
iocation of each bolt, and the locations of any
brackets secured by the bolis.
59 Carefully withdraw the transmission from
the engine (take care — the transmission is
heavy), making sure that the torgue converter
remains fully engaged with the transmission
input shaft. If necessary, use a lever fo release
the torque converter from the drivepiate.
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 beilhousing to keep
the torgue converter in posttion.

5.66a Removing one of the engine cover
fasteners
Engine and manual transmission -
reconnection and refitting
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 rear oif seal housing.

¢} 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.

&) Refit the engine mountings with reference
to Chapter 2B.

f) Reconnect the driveshafis to the
transmission with reference to Chapter 8.

g) Where applicable, refit the air
conditioning compressor, with reference
to Chapter 3, and have the systern
recharged with refrigerant by a suitably-
qualified professional.

h) Refit the auxifiary drivebelt with reference
to Chapler 1A.

i} Ensure that all wiring, hoses and pipes are
correctly reconnected and routed as
nofed before removal.

§) Where applicable, use new O-rings when
refitting the coofant pump-fo-ceolant
housing plastic pipe.

k) Ensure that the fuel lines are correctly
reconnected. The lines are colour-coded,
white for supply, and blue for return.

I} On completion, refill the cooling system
as described in Chapter 1A.

Engine and automatic transmission —

reconnection and refitting

62 Proceed as described in paragraph 61,

but note the following additional points:

a) When fitting the torque converier, 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.

¢) On completion, check and if necessary
top up the autornatic transmission fluid

level as described in Chapter 1A.

engine cover

1.8 litre engines

Removal :
63 The engine and transmission are removed
by lowering them out as a unit from
underneath the engine compariment. '

64 Disconnect the battery negative lea&._"

Note: Before disconnecting the battery, refer

te Disconnecting the battery at the rear of fhlS' 3

manual.

65 To allow improved access and clearance.

for removal of the engine/transmission, it is
useful to unboit and remove the body front
panel as follows:

a) Remove the front bumper as descnbed rn

1

Chapter 11.

b) Disconnect the bonnet release cable from
the bonnet lock, with reference to
Chapter 11.

¢} Unscrew the.four bolfs (two on each side)
securing the front bumper carrier o the
brackets on the body. '

d) Disconnect the cooling fan switch winng
piug.

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.

f} Make a final check to ensure that all
relevant wiring, hoses and pipes have
been disconnected, then puli the front
body panef forwards, and withdraw it
from the vehicle.

66 Remove the engine top cover(s). Removd
details vary according to model, but the cové
retaining nuts are concealed under circuld
covers, which are prised out of
main cover. Where plastic screws or tum-
fasteners are used, these can be removed
using a wide-bladed screwdriver. Remove the
nuts or screws, and lift the cover from
engine, refeasing any wiring or hoses attaches
(see iltustrations).

67 Remove the air cleaner. assembly &
described in Chapter 4A,

68 Work around the engine and transmission

5.66b Removing the front section of the °
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5.68 Disconnecting the breather hose
from the camshaft cover

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
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 spilfage, 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
Hustration),
M Remove the air intake trunking connecting
the air mass meter to the throttle housing on
non-turbo modeis, or the air intake trunking
connecting the air mass meter to the
wrbocharger on turbocharged engines.
72 On turbocharged models, remove the air
ntake trunking which connects the intercocler
to the throttle housing.
73 On models with manual transmission,
disconnect the gear selector mechanism from
the transmission, as described in para-
: graph 19, and remove the clutch slave
1 ° & coylinder as described in Chapter 6. Note: Do
not depress the clutch pedal once the slave
t¥finder has been removed.
T4 Appiy the handbrake, then jack up the
; font of the vehicle and support securely on
) e stands (see Jacking and vehicle support).

ant | Note that the vehicle must be raised to give

il sufficient clearance to aliow removal of the
engine/transmission assembly from

amovE wndemeath the vehicle.

2 oV 75 Remove the securing screws and/or clips,

P ad remove the engine undershield(s).

A e On modeis with automatic transmission,

w3 Gsconnect the gear selector cable from the

noved Smission as described in Chapter 7B.

Sy the Drain the cocling system as described in

r e ¥ Chapter1a,

¢ % 7 Slacken the hose clips and disconnect the

fadiator top and bottom hoses from the
Sly 8 Engine.

8 Disconnect the wiring piug from the
Coolant temperature sensor.

'

5.69 Fuel supply, return and breather hose
connections (arrowed)

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
describad 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 tines.
85 Unbolt the power steering pump from the
engine, with reference to Chapter 10, but
leave the fluid fines connected, and support
the pumnp clear of the working area.
86 Work around the engine and transmission,
and disconnect any remaining hoses,
pipes and wires to ailow 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
conditioning system discharged
by a suitably-qualified specialist
before attempting fo remove the
compressor,
89 If not already done, connect a hoist and
lifting tackle to the engine lifting brackets on
the ¢ylinder head, and raise the hoist to just
take the weight of the engine,
80 Remaove the right-hand and left-hand
sngine/transmission  mountings, with
reference to Chapter 2B,
91 Carefully lower the engine/transmission
assembly out from under the vehicie. 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 twe securing bolts, and
rermove the starter motor.
93 Where applicable, unscrew the boit

rcoal canister
hose from the throttle housing

securing the small engine-to-transmission
piate to the transmission.

94 Ensure that both engine and transmission
are adequately supported, then unscrew the
remaining engine-to-transmission boits, nofing
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 plate. Recover the engine-to~
fransmission plate.

Engine and automatic transmission —
separation

96 Unscrew the two securing bofts, and
remove the starter motor.

97 Prise out the torgue 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
previcus paragraph, unscrew the remairing
two torque converter-fo-driveplate nuts,
turning the crankshaft a thirg-of-a-tumn 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 baoits.

100 Carefully withdraw the transmission from
the engine (take care -~ the transmission is
heavy}, making sure that the torgque converter
remains fully engaged with the transmission
input shaft. if necessary, use a lever to releass
the torque converter from the driveplate.
Recover the engine-to-transmission piate.

101 Once the transmission has heen
separated from the engine, strap a restraining
bar across the front of the bellhousing to keep
the torque converter in position.

Engine and manual transmission -
reconnection and refitling

102 Reconnection and refitting are a reversai

21
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of removal, bearing in mind the following
points:

a) Smear the splines of the transmissicn
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 bolls.

c} Tighten all fixings to the specified forque,
where given.

d} Refit the engine mountings with reference
to Chapter 2B.

e} Reconnect the driveshaits to the
transmission with reference to Chapter 8.

) 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.

i} Ensure that all wiring, hoses and pipes are
correctly reconnected and routed as
noted before removal.

j) Ensure that the fuel fines are correctly
reconnected, The lines are colour-coded,
white for supply, and blue for return.

k} On complstion, refill the cooling system
as described in Chapter 1A.

Engine and automatic transmission -
reconnection and refitting

103 Proceed as described in paragraph 102,
but note the following additional points:

a) When fitting the forque 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 78.

¢) On complstion, check and if necessary
top up the automatic transmission fiuid
levef as described in Chapfer 1A.

6 Engine and transmission N

{diesel engines) — removal N

and refitting ‘3:
Removal

1 The engine and transmission are removed
by lowering them out as a unit from
undarneath 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). Removal
details vary according to model, but the cover
retaining nuts are goncealed 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 fram 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.

¢) 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 Wfrfng
connectors (one connector for each
headlight}.

g} Unscrew the two uppear bolits securing the
body front panel to the front wing panels.

) Make a final check fo ensure that all
refevant wiring, hoses and pipes have
been discornected, then pull the front
body panel forwards, and withdraw if
from the vehicle.

6 Remove the air cleaner assembly as
described in Chapter 4B.

7 On turbocharged models, disconnect the
intercoolar-to-infet 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 frem
the transmission as described in Chapter 7A,
Section 3, and remove the clutch slave
cylinder as described in Chapter 8. Note: Do
not depress the clutch pedal once the slave
cylinder has been removed.

10 On models with automatic transmissuon.
disconnect the gear selector cable from the
transmission, as described in Chapter 7B.

6.15 Coolant hoses at the inlet elbow on -
the left-hand end of the engine

11 Apply the handbrake, then jack up the
front of the vehicle and suppert securaly on
axie stands (see Jacking and vehicle support),

12 Aemove the securing screws and/or ¢lips,
and withdraw the engine undershield(s).

13 Drain the cooling system as described i i
Chapter 1B.

14 If not already done, discannect the wmng
connectors from the cooling fan and the
cooling fan switch {ocated in the radiator),

15 Slacken the hose clips, and disconnect
the radiator top and bettom hoses from the
enging (see illustration}.

16 Remove the rear engine mounting with
reference to Chapter 2C.

17 Work around the engine and transmissicn, .
and disconnect any remaining hoses, pipes

and wires to allow removal of the

engine/transmission assemhbly, noting their
location and routing to aid refitting (see
illustrations).

18 Remove the exhaust front section as

described in Chapter 4D.

19 Hemove
described in Chapter 1B.

20 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.
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 disconnact the
left-tand driveshaft from the transmission.

b 20

6.17a Coolant temperature sensor wiring
plug (arrowed)

6.17b Earth strap attachment point on
transmission belthousing

the auxiliary drivebelt as
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93 On models with alr conditioning, remove
“the air conditioning compressor as described
“in Chapter 3.
Warning: Have the air
conditioning system discharged
by a suitably-gqualified specialist
before attempting to remove the
compressor.
24 If not already done, connect a holst and
piting 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
plocks. Manipulate the assembly out from
ynderneath the vehicle.

Engine and manual transmission

12 it . - separation
and the & 27 Unscrew the two securing bolts, and
at~, . remove the starter motor.
cr 28 Where applicable, unscrew the bolt
re securing the small engine-to-transmission
) plate to the transmission. i
ng w 29 Ensure that both engine and transrission
; are adequately supported, then unscrew the
T joni & remaining engine-to-transmission  bolts,
8, pipes noting the location of each boit, and the
of the, ¥ iocations of any brackets secured by the
e thelt 8 poits,
ng 30 Carefully withdraw the transmission from
the engine, ensuring that the weight of the
tion & §  transmission s not allowed to hang on the
put shaft while it is engaged with the cluich
2€ fiction plate. Recover the engine-to-
H § Transmissicon plate.
2 puwer §
ilowthe §
frte § Engine and automatic
't s § fransmission - separation
it % % M Unscrew the two securing bolts, and
10, but remove the starter motor.
suPP? § 2 Prise out the torque converter nuts cover
P from the transmission casing. The cover is
,'?e, 31:: focated behind the left-hand driveshaft fiange.
ik

Turn the crankshaft to position one of the
Wrque converter-to-driveplate nuts in the
access aperture, Unscrew and remove the
Mt whilst preventing the engine from
ming using a wide-bladed screwdriver
engaged with the ring gear teeth on the
driveplate. o

& Using the same method described in the
Previous paragraph, unscrew the remaining
two torque converter-to-driveplate nuts,
ming the crankshaft a third-of-a-turn at a
fime to locate them.

Ensure that both engine and transmission
&e adequately supported, then unscrew the
engine-to-transmission  bolts, noting the

tion of each bolt, and the locations of any

Ckets secured by the bolts,

35 Carefuily withdraw the transmission from

sion.

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 belthousing to kesp
the torque converter in position,

Engine and manual transmission
- reconnection and refitting

37 Reconnection and refitting are a reversal
of removal, bearing in mind the following
points:

&) Smear the splines of the transmission
input shaft with a litile high melting points
grease.

b} Ensure that any brackets nofed before
removal are in place on the engine-to-
transmission bolts.

¢} Tighten all fixings to the specified torgue,
where given.

d) Refit the engine mountings with reference
to Chapter 2C.

. & Refit the right-hand driveshaft, and
reconnect the driveshafts to the
transmission with reference to Chapter 8.

1} 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 auxifiary drivebelt with reference
to Chapter 18.

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,

i} Ensure that the fuel lines are correctly
reconnecied, The lines are colour-codeo,
white for supply, and blue for return.

k) Refit the clutch siave 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 18.

Engine and automatic
transmission - reconnection and
refitting )

38 Proceed as described in paragraph 37,
but note the following additional points;

a) When fitting the torque converier, make
sure that both the drive pins engage with
the transmission fiuid purrp.

b) Reconnect and if necessary adjust the
gear sefector cable, as described in
Chapier 78.

¢} On completion, check and if necessary
fop up the automatic transrmission fiuid

fevel as described in Chapter 1B.

»*

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 flywhee! should be
removed, so that the stand bolts can be
fightened 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 anciflaries must be removed first, to
be transferred to the replacement 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 (inciuding mounting brackets}
and starter motor (Chapter 5A).

b} The ignition system components including
all sensors, HT leads and spark plugs
{Chapters 14 and 58).

¢) The fusl injection system componems
{Chapter 4A), :

d} All electrical switches, actuators an
sensors, and the engine wiring harness
(Chapters 3, 44 and 58). :

&) Inlet and exhaust manifoids, and
turbocharger (where applicable)
(Chapter 4C).

) Engine mountings {(Chapter 2A or 2B).

g) Clutch components (Chapter ).

h) Gil separator (where applicable).

Diesel engines

&) Alternator (including mounting brackets)
and starter motor (Chapter 5A).

b} The glow plug/pre-heating system
components (Chapter 5C).

) Alt fuef system components, including the
fuel infection pump, fuel injectors, alf
sensors and actuators (Chapter 4B).

d) The brake vacuurn pump (Chapter 9).

&) All efectrical switches, actuators and
sensors, and the engine wiring harness
{Chapter 3, 48, and 5C),

f) Iniet and exhaust manifclds, and
turbocharger (where appficable)
(Chapter 4B).

g/ Engine mountings {Chapter 28).

h) Clutch components (Chapter 6).

2

=
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8.0a Compressing a vaive spring with a
compressor tool

All engines
Note: When removing the external
components from the engine, pay close
atfention fo details that may be helpful or
important during refitting. Note the fitted
position of gaskets, seals, spacers, pins,
washers, bolts, and other smail cornponents.
4 If you are obtaining a short engine (the
engine cylinder block/crankcase, crankshaft,
pistons and connecting rods, all fully
assembled), then the cylinder head, sump, oil
pump, timing belt(s) and chain (as applicable -
together with tensioner(s) and covers),
auxiliary drivebeit {together with its tensioner},
coolant pump, thermostat housing, coofant
outlet elbows, cil 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) Inlfet and exhaust manifolds (see the
relevant part of Chapter 4). -
b) Timing beit(s), sprockets and tensioner(s)
(see Chapter 24, 2B or 2C).
¢) Inlet carnshaft timing chain and
tensioner/camshaft adjuster mechanism -
1.8 litre engines (see Chapter 28).
d} Cylinder head (see Chapter 2A, 2B or 2C).
e) Flywhesl/driveplate (see Chapfer 2A, 2B
or 2C).
f} Sump (see Chapter 2A, 28 or 2C).

8.9b Removing the spring cap ...

g) Ol pump (see Chapter 2A, 2B or 2C).

h) Piston/connecting rod assembfies (see
Section 11).

i) Crankshaft (see Secticn 12).

8 Cylinder head - dismantiing.. -

Note: A valve spring comprassor tool will be
required for this operafion.

SOHC petrol engines

1 With the cylinder head removed as
described in Part A of this Chapter, proceed
as follows.

2 Remove the iniet and exhaust manifelds as
described in Chapter 4A and 4C respectively.

3 Remove the camshaft and hydraulic
tappets, as described in Part A of this
Chapter.

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 sensar, 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

8.9¢ ...and valve spring - SOHC engine

cylinder head as desired, 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, untit the split collets
can be removed. Release the compresser,
and lift off the spring cap and spring. If, when'
the valve spring compressor is screwed
down, the spring cap refuses to free ang
axpose the split collets, gently tap the top of
the tool, directly over the spring cap, witha
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 essentiat that each valve is stored
together with its collets, cap, spring and
spring seat. The valves should be kept in ther

correct sequences, unless they are so bady -

worn that they are to be renewed.

: H A\'NES : lf they are going to be kept

. and used again, place each
HI]\IT valve ‘assembly in a labelled”:

T polythene bag or similar. :

i 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.

§.10a Using aremoval tool. ..

. . 1o remove the valve stem oil
seals -~ SOHC engine

8.10b .

8.11 Removing a valve - SOHC engine
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i

1.4 and 1.6 litre DOHC petrol
engines

{3 With the cylinder head removed as
described in Part B of this Chapter, proceed
as follows.

14 Remove the inlet and exhaust ranifolds as
described in Chapter 4A and 4G respactively.
15 Unscrew the securing bolt and remove
the secondary timing belt tensicner from the
timing belt end of the cylinder head.
_16 Unbolt any remaining auxiliary brackets
and/or engine lifting brackets from the
cylinder head as desired, noting their
locations to aid refitting.

17 Proceed as described in paragraphs 8
to 12, but when fabelling the valve components,
make sure that the valves are identified as inlet
and exhaust, as well as numbered,

1.8 litre DOHC petrol engines

18 With the cylinder head removed as
described in Part B of this Chapter, 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 Part B of this Chapter.
21 Unscrew the securing nut and remove the
timing belt tensioner pulley from the stud on
the timing belt end of the cylinder head.

22 Unbolt any remaining auxiliary brackets
and/or engine lifting brackets from the
cylinder head as desired, noting their
locations 1o aid refitting.

23 Proceed as described in paragraphs 8
1o 12, but when labeliing the valve components,
meke sure that the valves are identified as inlet
and exhaust, as well as numbered.

Diesel engines

24 With the cylinder head removed as
‘described in Part C of this Chapter, proceed
as follows,

25 Remove the inlet and exhaust manifolds
fand turbocharger, where appiicable) as
described in Chapters 48 and 4D.

% Remove the camshaft and hydraulic
tappets, as described in Part C of this Chapter.
27 Remove the glow plugs, with reference to

28 Remove the fuel injectors, with reference
to Chapter 4B.

29 Unscrew the nut and remove the timing
belt tensioner pulley from the stud on the
tirsing bett end of the cylinder head.

30 Unbelt any remaining auxiliary brackets
and/ar engine lifting brackets from the
cylinder head as desired, noting their
loeations to aid refitting.

31 Proceed as described in paragraphs 8
to 12.

'9'“ Cylinder head and valves £
' cleaning and inspection &
. 5 R

1 Thorough cleaning of the cyfinder 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: If 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 grade of less than 100.
Turn the head over and using & biunt biade,
scrape any carbon deposits from the
combustion chambers and ports. Finally, wash
the entire head casting with a suitable solvent
o remove the remaining debris.

3 Clean the valve heads and stems using a
fine wire trush (or a power-operated wire
brush). If the valve is coverad with heavy
carben 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 sclvent and allow them to
dry completely. Discard the cif seats, as new
cnes must be fitted when the cylinder head is
reassembled.

Chapter 5C.

| N 2
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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

9.7 Measuring the distortion of the
cylinder head gasket surface

Inspection

Cylinder head

Note: If the valve seats are t0 be re-cut,
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 hydrautic
tappets cannot be guaranteed, and the
cylinder head must be renewed. Refer to
paragraph 6 for details of how fo calculate the
maximum pérmissible 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 cootant or oll leakage. Pay
particular attention to the areas around the
valve seats and spark plug/fuel injector holes. i
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 0.3 mm wide on
SOHC petrol engines. More serious damage will
rmean 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 womn or damaged valve seats
may be restored by re-cutting, however the
maximum permissible reworking dimension
must not be exceeded, which will only allow
minimal reworking (see note at beginning of
paragraph &). To calculate the maximum
permissible reworking dimension, proceed as
follows (see Hlustration): )

&) If a new valve is fo 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 fo its seat.

¢} Using a flat edge placed across the top
surface of the cylinder head, messure 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 ug
the value for the minimum permissible
dimension between the top face of the
vaive stem and the fop 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 mim)
= Maximumn permissible reworking

dimension {0.4. mmy).
7 Measure any distortion of the gasket
surfaces using a straight-edge and a set of
feeler blades. Take one measurement
fongitudinally on the manifold mating
surface(s). Take several measurements across
the head gasket surface, fo assess the level of
distortion in all planes (see illustration).
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9.11 Measure the diameter of the valve
stems using a micrometer

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 pessible
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 all engines, the valve heads cannot
be re-cut, although they may be lapped in. On
1.8 litre petrol engines, if new valves are (6 be
fitted, the old valves must be disposed of
carefully (do nof dispose of them as normal
scrap), as the valve stems are filled with
sodium. Consult your focal scrap or regyciing
centre for advice.

11 Examine each valve clesely 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
fillustration).

12 The valve heads should not be cracked,
badly pitted or charred. Note that Hght piiting
of the valve head can be rectified by lapping-
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 vaive 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
valva springs are usually renewed during a
majer engine overhaul {see illustration).

15 Stand each spring on its end cn 2 flat
surface, against an engineer's square (see
illustration). Check the squareness of the spring
visually, and renew it if it appears distoried.

16 Renew the vaive stem oil seals regardless
of their apparent condition.

9.14 Measure the free length of each valve
spring

10 Cylinder head reassembty ‘%
R

Note: A valve spring compressor too! will be
reguired 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 guantity of finre grinding
paste on the sealing face of the valve head.
Turn ithe 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. Pericdically 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
that coarse grinding paste must be used, bear
in that there is a maximum permissible

9,15 Checking the squareness of a valve
spring

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 8, para-
graph 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 repalr 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 ail traces of grinding paste from tha
cylinder head and valves using solvent, and
allow the head and valves to dry completely.
7 Tumn the cylinder head on its side.

8 Weorking on one valve at & time, fubricate
the valve stem with clean engine cil, and

insert the valve into its guide. Fit one of thy -

protective plastic sleeves supplied with the
new valve stern oil seals over the end of the

valve stem — this will protect the cil seal asitis

being fitted {see llustrations).
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}.

10.2 Grinding-in a valve

10.8a Lubricate the valve stem with cleaf
engine oil - SOHC engine

i
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10.8b Fitting a protective sleeve over the
valve stem before fitting the stem seal -
SOHC engine

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 the
spring, then using a vaive spring compressor,
compress the spring until the upper seat is
pushed beyond the collet grooves in the valve
stem. Refit the split collets. Gragdually release
the spring compressor, checking that the
coliets 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 iltustrations).

I Use alittle dab j:;:f grease to .
ry hold the collets in position .
“on the valve stem while the
. Spring compressor is )
“ released. . e

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
installation, strike the end of each valve stem
with a mallet, using a block of wood to protect
the stem from damage. Check befare
progressing any further that the split collets
remain firmly seated in the grooves in the end
of the valve stem,

10.9 Using a special installer to fit a valve
stem oil seal - SOHC engine

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 o Chapter 44,
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 Part A of this Chapter,
18 Refit the inlet and exhaust manifolds as
described in Chapter 4A and 4C.

1.4 and 1.6 litre DOHC petrol
engines

18 Proceed as described in paragraphs t
to 13 {see illustrations).

10.11b Use grease to hold the split collets
in the groove - SOHC engine

e

A syt e e e

10.10 Fitting a valve spring —~ SOHC engine

20 Refit the secondary timing belt tensioner,
then refit the securing bolt.

10.11a Fitting the upper spring seat
SOHC engine ‘

10.19a Using a long-reach socket to fit a
valve stem oil seal — 1.4 litre DOHC engine

n e Bl

10.19b Fitting a valve spring .. ..

10.19¢ ... and upper spring seat - 1.4 litre
DOHC engine

10.18d Compressing a valve spring using
a compressor tool - 1.4 litre DOHC engine

LY
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11.3 Mark the big-end caps and
gonnecting rods with their cylinder
numbers {arrowed)

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
1o 13.

23 Refit the timing beilt tensioner pulley to the
stud on the cylinder head, and refit the
securing nut.

24 Refit the hydraulic tappets and camshafts
as described in Part B of this Chapter.

25 Refit the infet and exhaust manifolds as
describaed in Chapter 4A and 4C.

Diesel engines

26 Proceed as described in paragraphs 1
to 13.

27 Refit the timing belt tensioner pulley tc the
stud on the cylinder head, and refit the
securing nut.

28 Refit the fuel injectors, with reference to
Chapter 4B.

29 Refit the glow plugs, with reference to
Chapter 5C. )
30 Refit the hydraulic tappets and camshaft,
as described in Part C of this Chapter.

31 Refit the inlet and exhaust manifoids (and
turbocharger, whare applicable), as described
in Chapter 4B.

11 Piston/connecting rod
- assemblies — removal

HHY

1 Proceed as fsliows according to engine
type:

a) On SOHC petrol engines, remove the
cylinder head, sump and oif baffle pfate,
and ofl pump and pick-up pipe, as
described in Part A of this Chapter.

b) On 1.4 and 1.6 litre DOHC peirol engines,
remove the cyiinder head, sump, and oif
pick-up pipe, as described in Part B of
this Chapter.

¢) On 1.8 litre DOHC engines, remove the
cylinder heac, sump and oil baffie plate,
and oil pumga and pick-up pipe, as
described in Part B of this Chapter.

d) On diesel engines, remaove the cylinder
head, sump and oif baffle plate, and oif

11.6a Unscrew the big-end beating cap
bolts ...

pump and pick-up pipe, as described in

Fart C of this Chapter.
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
sylinder number on one side of each 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 peint towards the timing belt
end of the engine. On some engines, this
mark rmay be obscured hy 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.

11.6b ... and remove the cap

6 Unscrew the bolts or nuts, as applicable
from No 1 piston big-end bearing cap. Lift off
the cap, and recover the bottorn half bearing
shell. if the bearing shelis are to be re-used,
tape the cap and bearing shell together. Note
that if the bearing shelis 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 iflustration). :
§ 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 pisten cooling oil
spray jets in the cylinder block as the
piston/connecting rod assembly s

- 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
scompenents in their corect order.

10 Remove No 4 piston assembly in the H

same way.

11 Turn the crankshaft as necessary {o bring

Nos 2 and 3 pistons to bottom dead centre,
and remove them in the same way.

12 Where applicable, remove the securing
belts, and withdraw the piston cocling of
spray jets from the bottam of the cylinder
block (see illustrations).

11,7 Wrap the threaded ends of the bolts
with tape
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11.12b ... and withdraw the piston
cooling oil spray jets

. 12 Crankshaft - removal

Vi

Warning: On 1.4 litre engines,
the crankshaft must not be
removed, Loosening the main
bearing cap bolts wilf 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/cyfinder block
assembly must be renewed. The following
procedure applies to alf engines except

1.4 litre engines.

Note: if no work s to be done on the pistons
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:

@) On SOHC petrof engines, remove the
tirning beft and crankshaft sprocket, sump
and oil baffle plate, oif pump and pick-up
pipe, flywheel/drivepiate, and the front
and rear crankshaft oil seal housings, as
described in Part A of this Chapter.

) On 1.6 litre DOHC petrof engines, remove
the main timing belt, sump, oif pump and
pick-up pipe, flywheel/driveplate, and the
rear crankshaft oil seal housing, as
described in Part B of this Chapter.

11.12¢ Piston cooling spray jet and
retainer

¢) On 1.8 litre DOHC petrol engines, remove
the timing belt and crankshaft sprocket,
sump and oil baffle piate, oif pump and
bick-up pive, fiywheei/drivepiate, and the
front and rear crankshaft oif seal housings,
as described in Part B of this Chapter.

d) On diesel engines, remove the timing belt
and crankshaft sprocket, sump and oif
baffle plate, oit pump and pick-up pipe,
flywhesi/driveplate, and the front and rear
crankshaft oif seal housings, as described
in Part C of this Chapter.

2 Remcve the pistons and connecting rods,
or disconnect them from the crankshaft, as
described in Section 1% (see Note at the
beginning of this Section).

3 Check the crankshaft endiloat as described
in Section 15, then proceed as follows.

4 The main bearing caps should be
numbered 1 to 5 from the timing beit 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 corract refitting.

5 8lacken and remove the main bearing cap
bolts, and Iift 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
illustrations). Recover the lower bearing shells,
and tape them to their caps for safe-keeping.

6 On 1.8 litre DOHC patrol engines, and
diesel engines, recover the lower crankshaft
endfloat controt thrustwasher halves from
either side of the No 3 main bearing cap,
noting their orientation. .

7 Lift the crankshaft from the cylinder
klock {see illustration). Take care, as
the crankshaft is heavy. On engines with a
crankshaft speed/position sensor fitted to the
rear of the crankshaft, 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 tfo their
respective caps for safe-keeping. Similarty,
recover the upper crankshaft endfloat control
thrustwasher halves, noting their orientation.

9 On engines with a crankshaft speed/
position sensor wheel fitted to the rear of the
crankshaft, unscrew the securing bolts, and
remove the sensor wheel, noting which way
round it is fitted.

13 Cylinder block/crankcase -
-cleaning and inspection

\% .
N
SN

Cleaning

1 Remove all external components and
elecirical switches/sensors from the block,
including mounting brackets, the coolant
pump, the oil filter/cooler housing, etc. For
cemplete 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 ths plugs by pulling on the screw
with & pair of grips, or by using a siide
hammer, .

2 Scrape all traces of gasket and sealant from
the cylinder block/crankease, taking care not
to damage the seaiing surfaces. )

3 Removs all oil gallery plugs (where fitted).
The plugs are usually very tight - they may
have to be drilled out, and the holes re-
tapped. Use new plugs when the engine is
reassembled,

4 lf the casting is extremely dirty, it should be
steam-cleaned. After this, ciean all off 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

- - and remove the main bearing
cap bolts

12.5b .

12.7 Lifting the crankshaft from the

cylinder block

(5]
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13 7 To clean the cyhnder block threads,
run a correct-size tap into the holes

process, and to blow out all the oil holes and
galleries.

5 If the castings are not very dirty, you can do
an adeguate 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
ol spray hole and the oil passages for blockage.
7 Ali threaded heles 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,
carrosion, thread sealant or sludge, and to
restore damaged threads {see illustration). if
possible, use compressed air to clear the
holes free of debris produced by this
operation. Note: Take exira care to exciude aif
cleaning liquid from blind lapped holes, as the
casting may be cracked by hydraulic action if
a boit is threaded into a hole containing ligquid.

Warning: Wear eye protection
when using compressed air.

ES] A good a!ternatlve isto’
inject aerosol—apphed water
HINT dispersant lubricant into .

each hole, using the long -
‘spout usually supplied.
8 After coating the mating surfaces of the
new core plugs with suitable sealant, fit them
to the eylinder block. Make sure that they are

driven in straight and seated correctly, or
leakage could result.

Warning: Wear eye .
protection when cleaning -
out these holes in this way.

e A large socket with an
HAYNES outside diameter which will
HINT Just fit into the core plug can

be used to the drive core
plug into position.

=
//

H31963 ™

13.14 Bore measurement points

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, o prevent
rusting.

Inspection

11 Visually check the casting for cracks and
corrosion. Look for stripped threads in the
threaded holes, If there has been any history
of internal water leakage, it may be worthwhile

. having an engine overhaul specialist check

the  cylinder  block/erankcase  with
professional equipment. If defects are found,
have them renewed or if possible, repaired.
12 Check the cylinder bores for scuifing or
scoring. Any evidence of this kind of damage
should be cross-checked with an inspection
of the pistons (see Section 14 of this Chapter).
If the damage is in its early stages, it may be
possible to repair the block by reboring it.
Seek the advice of an engineering workshop.
13 To allow an accurate assessment of the
wear in the cylinder bores to be made, their
diameter must be measured at a number of
points, as follows. Insert a bore gauge into
bore No 1 and iake three measurements in
line with the crankshaft axis; one at the top of
the bore, roughly 10 mm below the top of the
bore, one halfway down the bore and one at a
point roughly 10 mm above the bottom of the
hore, Note: Stand the cylinder block squarely
on a workbench during this procedure,
inaccurate results may be obtained if the
measurements are faken when the engine
rmounted o a stand.

14 Rotate the bore gauge through 80°, so
that it is at right angles to the crankshaft axis
and repeat the measurements detailed in
paragraph 13 {see illustration). Record all six
measurements, and cornpare them with the
data listed in the Specifications. If any cne
cylinder exceeds its boré diameter, then all
four cylinders will have to be rebored and
oversize pistons will have to be fitted.

»
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H32044

13.19 Cylinder bore honing pattern

15 Use the piston diameter measurements
recorded in Section 14 to calculate the piston-
to-bore clearances. Figures are not available
from the manufacturer, so seek the advice of
a VW dealer or engine reconditioning
specialist.

16 Place the cylinder block on a level work
surface, crankcase downwards, Use a
straight-edge and a set of feeler blades to
measure the distortion of the cylinder head
mating surface in both planes.
measurement exceeds the specified figure,
repair may be possible by machining - consult
a VW dealer or an engineering workshop for
advice.

17 Before the engine can be reassembled,
the cylinder bores must be honed. This
process involves using an abrasive tool to
produce a fine, cross-hatch pattern on the
inner surface of the bore. This has the effect
of seating the piston rings, resulting in & good
seal between the pision and cylinder. There
are two types of honing tool availabie to the

home mechanic, both are driven by a rotary |

power tool, such as a drill. The bottle brush
hone is a stiff, cylindrical brush with abrasive
stones bonded to its bristles, The more

conventional surfacing hone has abrasive °

stones mounted on spring-loaded legs. Fer
the inexperienced home  rnechanic,
satisfactory results will be achieved more
easily using the bottle brush hone. Note: ¥
you are unwifling to fackle cylinder bore
honing, an engineering workshog will be able
to carry out the ,'ob for you at a reasonable
cost,

18 Carry out the honing as follows; you wif
need one of the honing tools described
previously, a power drill, a supply of clear
rags, some honing ¢il and a pair of safety
glasses.

19 Fit the honing tool in the drili chuck
Lubricate the cylinder bores with honing ofl
and insert the honing tool into the first bore,
compressing the stones to allow it to fit. Tum
on the drill and as the tool rotates, move it up
and down in the bore at a rate that produces @
fine cross-hatch pattern on the surface. The
lines of the pattern should ideally cross at
about 50 to 60° (see illustration), although
some piston ring manufacturers may quote &
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Engine removal and overhaul procedures 2De23

14.2 Old feeler blades can be used to
prevent piston rings from dropping into
empty grooves

different angle; check the literature supplied
with the new rings.

Warning: Wear safety glasses fo
A protect your eyes from debris

flying off the honing tool,
20 Usa plenty of oil during the honing
process. Do not remove any more material
than is necessary to produce the required
finish. When removing the hone tool from the
bore, do not pull it out whilst it is stitl rotating;
maintain the up/down movement until the
chuck has stopped, then withdraw the tool
whilst rotating the chuck by hand, in the
normal direction of rotation,
21 Wipe out the oil and swarf with a rag and
proceed to the next bore, When alf four bores
have been honed, thoroughly clean the whole
cylinder block in hot soapy water to remove
all traces of honing oil and debris. The block is
clean when a clean rag, moistened with new
engine oil does not pick up any grey residue
when wiped along the bore.
22 Apply a light coating of engine il to the
mating surfaces and cylinder bores to prevent
rist forming.
23 Refit all 'the components removed in
paragraph 1.

g

14 Piston/connectmg rod ' ‘3%

. assemblies - cleaning and &
:nspection o N
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 Garefully expand the old rings over the top
of the pistons. The use of two or three ofd
feeler blades will be helpfut in preventing the
rings dropping into emply 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

14.7 Using a micrometer to measure the
diameter of a piston

re-used. Note which way up each ring is fitted
to ensure correct refitting.

3 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.

4 Remove the carbon from the ring grooves
in the piston, using an oid 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.

5 Once the deposits have been removed,
clean the piston/connecting rod assembty
with paraffin or a suitable solvent, and dry
thoroughly. Make sure that the il return holes
in the ring grooves are clear.

Inspection

6 If the pistons and cylinder bores are not
damaged or worn excessively, and if the
cylinder block does not need to he rebored,
the original pistons can be refitted,

7 Using a micrometer, measure the diarneter
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.

8 If the piston diameter is incorrect for its
particufar 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
rmeasurements made in Section 13.

9 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.

10 Carefully inspect each piston for cracks
around the skirt, around the gudgeon pin
holes, and at the piston ring ‘iands’ (between
the ring grooves).

11 Look for scoring and scuffing on the

14.16 Measuring the piston ring-to-grocove
clearance using a feeler blade

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
dbnormal  combustion  which  caused
excessively high operating temperatures. The
cooling and lubrication systems should be
checked thoroughly,

12 Sgorch marks on the sides of the pistons
show that blow-by has occurred.

13 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 bean
oceurring.

14 [f 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 airffuel
mixture (petrol engines), or a faulty fuel
injector (diesel engines).

15 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 persuat in the
rebuilt engine.

16 Llocate 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 cutside of
the tolerance band, then the piston must be
renewed. Confirm this by checking the width
of the piston ring with a micrometer.,

17 New pistons can be purchased from a VW
dealer.

18 Examine each connecting rod carefuily for
signs of damage, such as cracks around the
big-end and smatl-end bearings. Check that
the rod is not bent or distorted. Damage is
highly unlikely, unless the engine has been
seized or badly overheated. Detalled checking
of the connecting rod assembly can only be
carried cut by a VW dealer or engine repair
specialist with the necessary equipment.

19 The gudgeon pins are of the fioating type,

4
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14.20a Use a smail flat-bladed screwdﬁver
to prise cut the circlip ...

secured in position by two circlips. The
pistons and connecting rods can be
separated as follows,

20 Using a small flat-biaded screwdriver,
prise out the circlips, and push out the
gudgeon pin {see illustrations). Hand
pressure should be sufficient to remove the
pin. ldentify the piston and rod fo ensure
correct reassembly. Discard the circlips ~ new
ones must be used on refitting. If the
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.

21 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
rmust be reamed accurately.

22 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.

23 The orientation of the piston with respect
to the connecting rod must be correct when
tha two are reassembied. 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

14.23b The recesses (arrowed) in the
connecting rod and bearing cap must face
towards the timing belt end of the engine

14.20b ... then push out the gudgeon pin
and separate the pisten and connecting
rod

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).

24 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 pivets 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.
25 Repeat the cleaning and inspection
process for the remaining pistons and
connecting rods,

45 Crankshaft - checking
" crankshaft endfloat; and:
_Inspection, . -

0/ a

Checking crankshaft endfloat

1 If the crankshaft endfloat is to be checked,
this must be done when the crankshatft is stilt
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

14.23a The piston crown is marked with
an arrow which must point towards the
timing belt end of the engine

the gauge. Push the crankshaft fully the other ;

way, and check the endifoat. The result cap
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 fiywheel end of the engine, then
use feeler blades to measure the gap between
the web of No 3 crankpin and the
thrustwasher halves (s