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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 thelr own
abilities. Nothing could be further from the
truth. Advanced driving is straightforward
safe, sensible driving - the sort of driving we
should all do every time we get behind the
wheel.

An average of 10 people are killed every day
on UK foads and 870 more are injured, some
seriously. Lives are ruined dally, usually
because somebody did something stupid.
Something ke 95% of all accidents are due
to human error, mostly driver failure.
Sometimes we make gentine mistakes -

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

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

| Quick reactions. (Whoops, that was.
closel)
[ Good handiing skills. (Hom, swerve,
brake, hom).
[ Reliance on venicis tschnoiogy. (Great
stuff this ABS, stop in no distance even in
the wat..)

Drivers whose skills are ‘experience based'
generally have a lot of near misses and the
odd accident. The resuits 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, sffective all-round

everyone does. Sometimes we have lapses of
. e Sall

take risks,

5 and planning.
When good vehicle handiing is added to

these skills, all driving situations can be
approached and negotiated in a safe,
methodical way, leaving nothing to chance.

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

Observation means not just looking, but
seeing and seaking out the information found
iin the driving environment.

Anticipation means asking yourself what is
happening, what you can reasonably expect
to happen and what could happen

(Qne of the ord:
used in compling accldent reports is
‘suddenly’)

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

if you want to become a safer and more skifful
driver and you want to enjoy your driving
more, contact the Instltute of Advanced
Motorists on 0208 994 4403 or write to |AM
House, Chiswick High Road, London W4 4HS
for an information pack.



Safety first! os

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

General hazards
Scalding

* Don't remove the radiator or expansion
tank cap while the engine is hot.
* Engine oil, automatic transmission fluid or
power stesring fluid may also be dangerously
hot if the engine has reently been running.
Burning
* Beware of burns from the exhauist system
and from any part of the engine. Brake discs
and drums can also be extremely hot
immediately after uss.
Crushing
* When working under o near
a raised vehicle,
we

2ok ith axle
stands, or use s
drive-on 2
amps. e omzr g

Never

venture

under a car which

is only supported by a jack.

» Take care if loosening or fightening high-
sorque nuts when the vehiclo is on stands.
nital loosening and final tightening should be
done with the wheels on the ground.

Fire
« Fuelis highly flammable; fuel vapour is.
losive.

* Don't let fuel spill onto 2 hat engine.
* Do not smoke or allow naked lights
{nciuding pilot lights) anywhere near a
wenicle being worked on. Also beware of
creating sparks

{si=ctrically or by use of tools).

» Fusi vapour is heavier than air, so don’t
work on the fuel system with the vefiicle over
=n inspection pit.

» Another cause of fire s an electrical
verioad or short-ciroult. Take care when
r=paining or modifying the venicle wiring.

* Ke=p a fire extinguisher handy, of a type
suitzble for use on fuel and electrical fires.

Electric shock , §2

slgntion HT
sofiagecanbe Y
Gangerous,
sspeciallyto
Ssopls with heart
Eroblems or

weri on or near the
ignition system with
e engine running or

= ignition switched on.

* Mains voltags s also dangsrous. 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
rapidy fatal f inhaled.
Never run the
engineina

confined space

such as a garage
with the doors shut.
* Fuel vapour is also
poisonous, as are the vapours from some
cleaning solvents and paint thinners.
Poisonous or irritant substances
« Avoid skin contact with battery acid and
with any fuel, fluid o lubricant, especially
antifreeze, brake hydraulic fluid and Diessl
fuel. Don't syphon them by mouth. if such &
substance is swallowed or gets into the eyes,
seek medical advice,

= Prolonged contact with used engine ail can
cause skin cancer. Wear gloves or use a
barrier cream if necessary. Change out of oii-
soaked clothes and do not keep oily rags in
your pocket.

 Air conditioning refrigerant forms a
poisonous gas if exposed 1o a niaked flame
(including a cigarette). It can also cause skin
burns on contact

Asbestos

« Asbestos dust can cause cancer if inhaled
or swallowied. Ashestos may be found in
gaskets and in brake and clutch finings.
When dealing with such components itis
safest o 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 hases etc, are
exposed to temperatures above 400°C, The
rubber changes into a charred or sticky
substance containing the acid. Once formed,
the acid remains dangerous for years. If it
gets onto the skin, it may be necessary to
amputate the limb concermed.

* When dealing with a vehicle which has
suffered a fire, or with components salvaged
from such a vehicle, wear protective gloves
and discard them after use.

The battery

« Batteries contain sulphuric acid, which
attacks clothing, eyes and skin. Take care
when topping-up or canying the battery.

* The hydrogan gas given off by the battery
s highly explosive. Never cause a spark or
allow a naked light nearby. Be careful when
connecting and disconnecting battery
chargers or jump leads.

Air bags

* Air bags can cause injury if thay 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 an
the fuel injectors and fusl pipss.

Warning: Never expose the hands,

face or any other part of the body

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

* Dot st fa finishe 2
unverified




o6 Introduction to the Vauxhall Corsa

Vauxhall Corsavan

The ariginal Corsa models were first introduced to the European
markst in Spring 1993 and are covered in the companion publication to
this manual ~ SAM 1985, The models covered in this publication ar
tha April 1997 onward models, which were the subject of a model
facelift together with extensive mechanical revisions. This manual
coata il e et i o e models in the range
are available with diesel engina:

A variety of petrol engines ars available in the Corsa range, of
1.2, 1.4 and 1.6 litre capacity and with single overnead camshaft
(SOHC) or double averhead camsnait (DOHC) configuration. Al
engines are of the four-cylinder, in-line type, with the exception o
4.0 litre engine which is a three-cylinder unit, The engines al nave fus!
injection, and are fitted with a range of emission control systems.

The Corsa is available In 3- and 5-door Hatchback, Corsava
(3-door Van based on Hatchback), and Combo Van body siyles, with 2
wide range of fittings and interior trim depending on the moge
specification

Fully-Independent front suspension is fitted; the rear suspension is
semi-independent, with a torsion beam and trailing arms,

The manual gearbox s of the five-speed all synchromesh type, and =
four-speec electranically-controiled transmission is available as an
option on certain models.

A wide range of standard and optional equipment is available within
the Corsa fange to suit most tastes, including central locking, slectric
windows, electric sunroof, anti-lock braking system, elestronic alarm
system and supplemental restraint systems.

For the home mechanic, the Corsa is a relatively straightforward
vehicle to maintain, and most of the items requiring frequent attention
are easily acoessible:

Vauxhall Corsa GLS

Vauxhall Combo Van

Your Vauxhall Corsa 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 10 get it done by 2 garage).
provide information on routine maintenance and servicing, and give a
Iogical course of action and diagnosis when random iaulls oCeur.
However, it is hoped that you will use the manual by tackling the work
yourself. On simpler jobs it may even be quicker than baoking the car
into 2 garage and going there twice, to leave and collect it. Perhaps
most important. 2 It of money can be saved by avoiding the costs a
arage must charge 1o Gover its labour and overheads.

The manual has drawings and descriptions to show the function of
the various components sa that their layout can be understood.
Tasks are described and photographed in a clear step-by-step
sequence

Acknowiedgements

Certain llustrations are the copyright of Vauxhall Motors Limited,
used with their permission. Thanks are due to Draper Tools
Umited. who provided some of the workshop tools, and to
all those people at Sparkiord who helped in the production of this
Manual
We take great pride in the acouracy of information given in this
manual, but vehicle manufacturers make alterations and design
changes during the production run of a particular vehicle of which
they do not inform us. No liability can be accepted by the authors
or publishers for loss, damage or injury caused by errors in, or
omissions from, the information given.

an

Vauxhall Corsa 16V



Roadside repairs o

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

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

O If it's @ model with automatic transmission, make sure the
selsctor is in the P or N position.

T 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 are trying to start, the
battery is probably flat. Try jump starting’ (see next page),
using another car.

%

Gheck that the spark plug HT leads B
(where applicable) are connected firmly. cause
securely.

Sieck that slectrical connections are secure (with the ignition switched off] and spray with

sas== Gispersant if you suspect a problem due to damp,

The fuel Injection system wiring plug may Gheek all
problems

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

O Is there fuel in the tank?

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

multi-plugs and wiring
conneotors for security, with the ignition
switched off.

it not connected

Check the security and condition of the
battery connections.

Check that the coil's wiring plug is
secure and spray with water-dispersant
if necessary.




0.8 Roadside repairs

Jump starting

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

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

R

Ensure that all electrical equipment
(ights, heater, wipers, efc) is
switched off.

v Take nots of any special prscautlcns
printed on the battery cas

jump lead
tre 2 Bodics ot il et

1 Contect one endiof the re

W

v

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

P~] Connect the other end of the red lead o

the positive (+) terminal of the booster
battery,

o o

® ®

Q 9+

© -

o9 (X2

le] o
—
1
i
|
1
1
1
H
1
|

3 Gainect a6 onfl of the blasciim foad
5 ety o g LoRE
battery

P} Connect the other end of the black Jurmp
lead to the right-hand engine mounting
bracket

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

Start the engine using the baoster
battery and run it at idle speed. Switch
on the fignts, rear window demister anci
heater blower motor, then disconnect
the jump leads In the reverse arder of
connection. Tum off the lights etc.



Roadside repairs o-

Wheel changing

Some of the detalls shown here will vary
according to model,

Preparation

Wien @ puncture accurs, stop when it is

safe to do so.

1 Park on firm level ground, if possible, and
well out of the way of other traffic.

T Use hazard warning lights, If necessary.

Changing the wheel

Ramove the tool holder and unscrew the

spare wheel clamp.

Saise the jack whilst locating below the
Jacking pofit (ensure that the jack is on firm
2round and located on the car correctly).

4

Finally...

Warning: Do not change a wheel

in a situation where you fisk being injured by

other traffic. On busy roads, try to stop in a lay-by or gateway. Be wary of
passing traffic while changing the wheel. it is easy to become distracted by the

Job in hand.

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

] Apply the handbrake and engage first or
reverse gear

[ Chock the wheel diagonally opposite the

For safety, place the spare wheel under
the car near the jacking point.

Tum the handle clockwise until the wheel
is raised clear of the ground. Remove the
bolts and ift the wheel ciear.

Femove the wheel chocks, Stow the jack and tools in the appropriate locations in the car.

1 Check the tyre pressure on the wheel just fitted. If it Is low, or if you don't have a pressure
=g with you, drive slowly to the nearest garage and inflate the tyre to the correct

oressure.

1 Hava the damaged tyre or wheel repaired o replaced, as soon as possible.

one being removed. A cauple of large
stones will do for this.

L1 If the ground is soft, use a flat piece of
wood or paving to spread the load under
the foot of the jack.

Remove the wheei trim (where fitted) and
slacken each wheel bolt by half a turn.

1 the spare wheel and fit the bolts.
Hand tighten with the whes! brace and
lower the car to the ground. Tighten the

wheel bolts in the sequence shown, fit the

wheel trim and secure the punctured whes in
the boot.

Positi
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Identifying leaks

Puddles on the garage floor or drive, or
obvious wetness under the bonnet or
underneath the car, suggest a leak that needs
investigating. It can sometimes be difficult to
decide where the leak is coming from,

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

especially if the engine bay Is very dirty
already. Leaking of or fiuid can also be blown
rearwards by the passage of air under the car,
giving a false impression of whers the
problem lies.

o]

| from filter
3 T &

RN Z
A leak occurring ata wheel s almost
certainly brake fiuid.

!
Leaking antifreeze often leaves a crystalling
depasit like this.

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

Power steering fluid

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

that the direction indicator and brake lights

Towing

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

[JUse a proper tow-rope - they are not
expensive. The vehicle being towsd must
display an ON TOW sign in its rear window.

O Always turn the ignition key to the ‘on'
position when the vehicle is being towed,
50 that the steering lock Is released, and

k.
[ Only attach the tow-rope to the towing
eyes provided,

|| Before being towed, rolease the handbrake
and select neutral on the transmission

[ Never tow an automatic mode! backwards,
If the.automatic transmission appears to be in
working order, the vehicie can be towed for a
maximum distance of 62 miles (100 km), at no
more than 50 mph (80 km/h). The vehicle can
be towed greater distances with the front
whesls rajsed.

CINote 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 On modsls with power steering, greater-
than-usual steering effort will also be required.
[T Make sure that botn drivers know the route
before setting off.
[ The driver of the car being towed must
keap ihe tow-rope taut at all times to avold
snatching
L1 Only drive at moderate speeds and keep
the distance towed to a minimum. Drive
smoothly and aliow plenty of time for slowing
down at junctions.
Warning: To prevent damage to
the catalytic converter, a vehicle
must not be push-started, or
started by towing, when the
engine is at operating temperaturs; use
Jump leads (see ‘Jump starting’).
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Introduction

There are some very simpls checks that nesd
only take a few minutes to carry out, but that
could save you much inconvenience and
sxpense.

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

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

IMany breekdowns are caused by elactrical
problems. Battery related faults are
particularly common and a quick check on a
regular basis will often prevent the majority of
these,

Underbonnet check points

CIf your car develops a brake fiuid leak, the
first time you might know about it is when
your brakes dan't work properly. Ghecking
the level regularly will give warning of this kind
of problem.

[3if the oil or coolant levels run low, the cost
of repairing any engine damage will be far
greater than fixing the leak, for example.

SOHC engine

Engine ol fevel
dlipstick
Engine oll filer cap

cap
Brake fluid reservoir
Screen washer fluid
reservoir

A
B
C Coolant expansion
D
E
F

Battery
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Engine oil level
Before you start

¥ Make sure that your car is level around.
+ Check the oil level before the car is driven
or at least 5 minutes after the engine has been
switched off.

if the oil is checked.

immediately sfter driving the
HINT| venicie, some of the oil will |

remain |

in the upper eng:

rightly coloured for

The correct oil

Modem sngines piace great demands on their
oll. It is very important that the correct oil for
your car is used (See ‘Lubricants and Fluids’).

Car Care

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

® Always maintain the level between the
upper and lower dipstick marks (see photo 3).
If the level is too low severe damage may
occur. Ol seal failure may result if the engina
Is overfiled by adding too much ol

resulting in an y (se
reading in the dipstick. check points on page 0.11 for exact
e location). Withdraw the dipstick.

Epfige T e
e

Note the lavel on the end of the dipstick,
which should be betwsen the upper
(MAX) mark (B) and lower (MIN) mark ()

£ e -
D Using a ciean rag or paper towl remove
all oil from the dipstick. Insert the clean
dipstick into the tube as far as it will go,
then withdraw it again.

4 0l is addsd through the filer cap.
Unscrew the cap and top-up the level. A

tunnel may help to reduce spillage. Add
the oil siowly, checking the level on the
dipstick frequently. Avoid overfillng (see Car
Care).

Coolant level

A

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

-
The coolant level varies with the
temperature of the engine. When the
engine is cold, the coolant level should
be near the COLD (or KALT) mark.

Car Care

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

2 engine is cold. Slowly unscrew the cap
to release any pressure present in the

cooling system and remove it.

@ it s important that antifrseze is used in the
cooling system all year round, not Just during
the winter months. This Is due to it's cooling
and anti-corrosion properties. Do not top-up
with water alone, as the antifreeze wil
become too diluted.

Add a mixture of water and antifreeze to
the expansion tank until the coolant level
s up fo the COLD/KALT mark.




Weekly checks oe1a

Brake fluid level

A

Warning: Brake fiuid can harm
your eyes and will damage
painted  surfaces,

extreme caution when handling
and pouring it.

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

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

D litopping-up s necessary, st wipe ciean the area around the
filler cap to prevent dirt entering the hydraulic system. Unscrew

the reservolr cap.

G Canstuly add flud, taking care not to spil It onto the
surrounding components. Use only the specified fluid; mixing
different types can cause damage 1o the system. Then securely

refit the cap and wipe off any spilt fluid.

Make sure that your car is

Safety First!

@ If the reservoir requires repeated topping-
up this indicates a fluid leak somewhere in the
system, that should be investigated
immediately.

@ I a leak is suspected, the car should not be
driven until the braking system has been
checked, Never take any risks where brakes
are concemed.

Power steering fluid level

Before you start:

W Park the vehicle on level ground.

St the steering wheel straight-ahead.
# The engine should be turned off.

The reservoir is located at the front left-
hand side of the engine compartment.
The power steering fluid level is checked

with a dipstick attached to the reservoir filler
cap. Unscrew the filler cap from the top of the
reservoir, and wipe all the fluid from the end
with a clean rag or paper towel. Refit the
reservoir fillar cap, then remove it once more
Note the fiuid level on the dipstick. When the
engine is cold, the fluid level should be up to
the lower mark on the dipstick. When the
engine is at normal operating temperature, the
fluid level should be up to the upper mark on
the dipstick.

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

immediately

Top-up with the specified type of fiuid if
necessary and securely refit the reservoir
filler cap on completion.
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Washer fluid level

Screenwash additives not only keep the weather — which is when you are likely to need freeze during cold weather. On no account
windscreen clean during foul weather, they it most. Don't top-up using plain water as the  use antifreeze in the washer system as this
also prevent the washer system freezing in cold  screenwash will become too diluted and will  could discolour or damage the paintwork.

il
The soreenwasher fluid reservair is located at the rear left-hand
comer of the engine compartment.

When topping-up the reservoir, a screenwash additive should be
added in the quantities recommended on the bottle:

Wiper blades

To remove a windscreen wiper blade, pull Dot forget to check the tailgate wiper

the arm fully away from the screen until it blade as well. To remove the blade,

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

1 Gheck the condition of the wiper blades;
if they are cracked or show any signs of
deterioration, or if the glass swept area is
smeared, renew them. Wiper biades should
be renewed annually
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Tyre condition and pressure

It is very important that tyres are in good
condition, and at the correct pressure - having
atyre failure at any speed is highly dangerous.
Tyre wear Is influenced by driving style - harsh
braking and aceeleration, or fast comering,
will all produce more rapld 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 resultin
more even wear. However, if this is
completely effective, you may have the
expense of replacing all four tyres at once!

Hemove any.nails or stones embedded in the
tread before they penelrate the tyre to cause
deflation. If removal of  nail does reveal that

"] do

1 Tread Depth - visual check
The original tyres have tread wear safety

ands (B), which will appear when the tread

geoth reaches approximately 1.6 mm. The

Band positions are indicated by a triangular

mark on the tyre sidewall (A).

the tyre has been punctured, refit the nail so
that its point of penetration is marked. Then
immediately change the wheel, and have the
tyre repaired by a tyre dealer.

Regularly check the tyres for damage in the
form of cuts or bulges, espesially in the
sldewalls. Periodically remove the whesls,
and clean any dirt or mud from the insids and
outside surfaces. Examine the wheel rims for
signs of rusting, corrosion or other damage.
Light alloy wheels are easily damaged by
"Kerbing" whilst parking; steel wheels may
also become dented or buckled. A new whesi
is very often the only way to overcome severs
damage.

Lt
Tread Depth - manual check
Alternatively, tread wsar can be
monitored with a simple, inexpensive device
known as a tread depth indicator gauge,

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

= LA
3 Tyre Pressure Check
Check the tyre pressures regularly with
the tyres cold. Do not adjust the tyre
pressures immediately after the vshicls has
been used, or an Inaccurate setting will result.
Tyre pressures are shown on page 0e18.

Tyre tread wear patterns

Wear

Centre Wear

Uneven Wear

\Umaecinfiation (wear on both sides)
L=cnfiation will cause overheating of the
#ar=. =cause the tyre willflex too much, and
5= ==d will not sit correctly on the road
Surizce This will cause a loss of grip and
‘Sszessive wear, not to mention the danger of
Sucssien tyre failure due to heat build-up.
ek and adjust pressures.

Imcomact wheel camber (wear on one side)
Fepe or renew suspension parts

#srs comering

Secice speed!

Overinflation

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

If you sometimes have to inflate your car's
tyres to the higher pressures specifisd for
maximum load o sustained high speed, don’t
forget to reduce the pressures to normal
aterwards.

Front tyres may wear unevenly as a result of
wheel misalignment. Most tyre dealers and
garages can check and adjust the whesl
alignment (or “tracking®) for a modest charge.
Incorrect camber or astor

Repair or renew suspension parts
Malfunctioning suspension

Repai or renew suspension parts
Unbalanced wheel

Balance tyres

Incorrect tos setting

Adjust front wheel alignment

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



o-16 Weekly checks

Battery

Warning: Before carrying out
any work on the vehicle battery,
read the precautions given in the
“Safety First' at the beginning of
this manual.

¢ Make sure that the battery tray is in good

Battery corcosion can t
minimum by ‘applying & la)
petrofeum jelly to

terminals after they

condition and that the oclamp s tight.
Corrosion on the tray, retaining clamp and the
battery itself can be removed with = solution
of water and baking soda. Thoroughly rinse all
cleaned areas with water. Any metal

parts damaged by corrosion should be

The battery is located at the rear left-
hand side of the engine compartment.
The exterior of the battery should be

inspected periodically for damage such as a

cracked case or cover.

coated with a zinc based primer, then painted.
v Periodically (approximately every three
months), check the charge condition of the
battery, as described in Chapter 5A

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

i =
Check the tightness of the battery cable
clamps to ensure good electrical
connections. You should not be able to

move them. Also check each cable for cracks

and frayed conductors.

Electrical systems

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

1f a single indicator light, brake stop-light
or headlight has feiled, it is likely that
bulb has blown and will need to be
veplaced. Refer to Chapter 12 for detals. If
both brake lights have failed, it is possible that
the stop-light switch operated by the brake
pedal has failed. Refer to Chapter 9. for
details.

1

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

If more than one indicator light or taillight
has falled it is likely that sither a fuse has
blown or that there is a fault in the circuit
(see Chapter 12). The main fuses are located
in the fusebox situated behind the cover in the
facia on the driver's side.

2

To replace a biown fuse, remove It, where
applicable, using the plastic tool
rovided. 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).
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Lubricants and fluids

Engine

Multigrade engine oil, viscosity SAE 5W/40 or 10W/40,
to API SH and ACEA-A3.968

(Duckhams QXR Premium Petrol Engine Oif)
Vauxhall/Opel gear oil No 90 540 998

Dexron type Il automatic transmission fluid

(Duckhams ATF Autotrans Ill)

Dexron type Il automatic transmission fluid

Manual gearbox . .
Automatic transmission . .

Power steering fluid reservoir . .

Cooling system . ... ... :

Brake fluid reservoir .. . ..... § i e

(Duckhams ATF Autotrans Il

GME L 1301

Clean water and antifreeze to Vauxhall/Opel specification

(Duckhams Antifreeze and Summer Caolant)

Hydraulic fluid to DOT 4

(Duckhams Universal Brake and Clutch Fluid)

Choosing your engine oil

Engines need oil, not only 1o lubricate moving
saris and minimise wear, but also to maximise
sower output and to improve fusl economy.
Sy introducing a simplified and improved
range of engine oils, Duckhams has taken
2way the confusion and made it easier for you
%o choose the right ail for your engine.

HOW ENGINE OIL WORKS
* Beating friction

Wnout ol the moving surfaces insids your
=ngine will rub together, heat up and melt,
‘Suckiy causing the engine 10 seize. Engine oll
&estes 2 film which separates these moving
seris. preventing wear and heat bulld-up.

* Cooling hot-spots

Temoematures inside the engine can exceed
9300° C. The angine oil circulates and acts as
= cocient. transfarring heat from the hot-spots
e sump.

« Cleaning the engine internally
Good quality engine ofls clean the insids of
your engine, collecting and dispersing
cembustion deposits and cantrolling them
until they are trapped by the oil filter or flushed
out at oil change.

OIL CARE - FOLLOW THE CODE

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

+  Avoid skin contact
with used engine ofl.
Repeated or prolonged
cantact can be harmful.

Call 0800 663366 to Imd
the one nearest to you.
Never tip oil down drains
or onto the ground.

Sl said _Lidg
0800 66 33 66

lbankiins ok

DUCKHAMS ENGINE OILS

er who demands a premium

‘complete reassurance, we
tc formula Duokhams

Duckhams UK. Hslpansano&ﬂ(l?‘?m



018 Tyre pressures -

Note: Pressures are quoted for standard tyre fitments (see Chapter 10); consult a dealer or tyre specialist far alternative or revised
recommendations.

Corsa and Corsavan Front Rear
Normal load (up to 3 passengers):
1.0 litre models:

145/80 R 13-75 T tyres 2.2 bars (32 psi) 1.8 bars (26 psi)

All other tyres .. 2.0 bars (29 psi) 1.6 bars (23 psi)
1.2 litre SOHC models:

145/80 R13-75 T tyres ... 2.1 bars (30 psi) 1.9 bars (28 psi)

Al other tyres 1.9 bars (28 psi) 1.7 bars (24 psi)
1SR DOHCMOOBIS o+ - i oo o5 s 2.2 bars (32 psi) 2.0 bars (29 psi)
1.4 litre SOHC models vnth smgre polnt fuel injection (X 14 SZ)

145/80 R13-75 T tyres . 2.4 bars (35 psi) 2.2 bars (32 psi)

Al other tyres 2.1 bars (30 psi) 1.9 bars (28 psi)
1.4 litre SOHC models with mulii- polnl sl Frienlan :

All tyres sizes . 2.3 bars (33 psi) 2.1 bars (30 psi)
1.4 litre DOHC model . 2.4 bars (35 psi) 2.2 bars (32 psi)
1.6 litre models . 2.2 bars (32 psi) 2.0 bars (29 psi)

Fully laden:
OO GIa - o e 2.3 bars (33 psj) 2.7 bars (39 psi)
1.2 litre SOHC models:

145/80 R 13-75 T tyres . 2.1 bars (30 ps) 2.4 bars (35 psi)

All other tyres 1.9 bars (28 psi) 2.2 bars (32 psi)
1.2 litre DOHC meodels 2.3 bars (33 psi) 2.9 bars (42 psi)

1.4 litre SOHC models with single-point fuel injection (X M SZ}

145/80 R 13-75 T tyres . 2.4 bars (35 psi) 2.8 bars (41 psi)
All other tyres 2.1 bars (30 psi) 2.5 bars (36 psi)
1.4 litre SOHC models with mulﬂ pulnl fuel injection (C 14 SE)
All tyres sizes 2.3 bars (33 psi) 2.1 bars (30 psi)
1.4 lire DOHC models 2.4 bars (35 psi) 2.2 bars (32 psi)
1.6 litre models 2.2 bars (32 psi) 2.0 bars (29 psi)
Combo Van
Normal load (up to 3 passengers) . 2.1 bars (30 psi) 2.1 bars (30 psi)

Fully laden 2.1 bars (30 psi) 3.5 bars (51 psi)



Chapter 1

Routine maintenance and servicing

Contents
A cleaner filter element renewal 2
Automatic transmission fluid Ieve\ check .23
Automatic transmission fluid renewal . . . . .33
Automatic transmission system check s .24
Acniliary drivebelt check and renewal ~

1.0 and 1.2 litre DOHC engines 5

Eusciiary crivebelt check and renewal -

1.2 SOHC, 1.4 and 1.6 litre engines .
Sacywork and underbody condition check -
Sreke fuid pipe and hose check -

o aispesion ndsiosdi obeck
Fuel fiter renewal 5
General information >
Headlight beam alignment check .
Hinge and lock lubrication .
Hose and fluid eak check
Ignition HT system chack
Manual gearbox oil ievel chack
Pollen filter renewal . 10
Rear brake pressurs-requiating vaive adjustment check - 1.4 and 1.6

Seake fluid renewal IHS ONGINGS « «vnemevueveniieutone 5
Diutch cable ad]ustmem check Rear brake shoe, drum and wheel cylinder check .28
Coolant !BHEWBI Rear suspension B 3
Drwveshaft che & i Reguiar maintenance . 2
Sectrical syslem check 2 o .19
Emwssion control system check ightness check 18
‘Engine management system check Spark plug check and renewal 34
Engine oil and fiter renewal Timing belt renewal - 1.2 and 1.4 litre SOHC anglneu 36
Sxhaust system check . Timing belt renewal — 1.4 and 1.6 litre DOHC engines 35
Foont brake pad, caliper and d\sc chack
Degrees of difficulty
| Zasy, sitabie for Fairy easy, uieble. . | Firydifficut, $ | Diffoutsulabiefor 3 | Very iffcut, X
soice with ittle forbeginnerwith 2% | suitable for competertt W expenenoed DY Q| suitable forexpert DIY N
Sperience someexperience 3 | DIY mechanic X | mectn R | orpotessonal R




12 Servicing specifications -

Lubricants and fluids
Refer to end of Weekly checks

Capacities
Engine oil
Oil change, Including filter:

1.0 litre DOHC engines . 30litres
1.2 litre DOHC 3.5 litres
1.2 and 1.4 lirs SOHC engines:
Without air conditioning 35 litres
ith air coni , 325 fitres
1.4 and 1.6 litre DOHC engines. 325 litres
Difference between MAX and MIN dipstick marks 1.0 litre
Cooling system
1.0:and 1.2 itre DOHC engines ............. 43jitres
1.2 and 1.4 fitre SOHC engines:
Without air conditioning . 58iltres
th air conditioning . . 7 6.1 litres
1.4 and 1.6 litre DOHG engines;
Without air conditioning 56 litres
With air conditioning . .. . 58itras
Fuel tank
All models except Combo Van . 460 litres
Combo Van modes ... 500 litres
Manual gearbox .. 186 litres

Automatic transmis
Drain and refll .

301035 litres.
1.0litre

Power steering fluid reservolr
Cooling system

Water
Protection to ~10°G 80%
Protection to ~20°C 66%
Protection to -30°C 56%
Protection to -40°C 48%

Fuel grade

Note: 95 RON (Premiurm) unleaded fuel is the fuel recommended by the manufacturers. 98 FON (Super) unfeaded may also be used but there wil

‘be 1o perfarmance gain, or economy savings, by doing so,

Fuel octane requirement:
1.0 litre engine’ ...
1.2 litre DOHC engine!
1.2 litre SOHC engine?
1.4 litre SOHC engine with muiti-point fuel injsction (
1.4 litre SOHC engine with smgla point fusl injection (X 14 sz¢
1.4 litre DOHC engine? 95 RON (Premium) or 98 RON (Super) unleaded
1.6 litre engine' . 95 RON (Premium) or 98 RON (Super) unleadd

1 1f 1o higher-octane unleaded fusi is available, 91 RON (Regular) unieaded fusl can be used, but there will be  redction in engine power and
raue.

21f no higher-octane unfeaded fuel is available, 91 RON (Regular) unieaded fuel can be used, provided severs engine loads (including towing and

‘heavy payloads) and tull-throttle operation are avoided, but there will be a reduction in engine power and torque.

3 The octane coding plug must be positioned correctly in accordance with the octane rating of the fusl being used — refer to Chapter 4B, Section

1, for details. If no higher-octan unleaded fuel is available, 91 RON (Regular) unleaded fuel can be used, provided a special octane plug (available

from a VauxhalllOpe dealer) is used, but there will be a reduction in engine power and torque.

Ignition system

Spark plugs: . ...
1.0 litre DOHC engines
1.2 litre DOHC engines
1.2 lire SOHC engines . . T
1.4 litre SOHC engines with multi-point fuel injection (G 14 SE)
1.4 lire SOHC engines with smgle—pmnt fuel m]smmn X1487)
1.4 lire DOHC engines
1.6 lirs DOHC engines

95 RON (Premium) or 98 RON (Super) unieaded
5 RON (Premium) or 98 RON (Super) unieaded
95 RON (Pramium) or 98 RON (Super) unleaded
95 RON (Premium) or 98 RON (Super) unleaded
95 RON (Pramium) or 98 RON (Super) Unieaded

Type Electrode gap
Bosch FRELDC  1.0mm
Bosch FRBLDC  1.0mm
Bosch WREDG 0.7 mm
Bosch WR7DC 0.7 mm
Bosch FRELDCA 0.8 mm
BoschFRELDC  0.7.mm
Bosch FLRELDC 0.7 mm




Routine maintenance and servicing 1.3

Clutch
GClutch pedal travel

Braking system
Minimum front brake pad lining thickness (including backing plate)
Minimum rsar brake shoe lining thickness

Suspension and steering
Tyre pressures ...o....o.eei.no 3

Torque wrench settings
Cooling system bleed screw .
Crankshaft pulley-to-sprocket bolts:
1.0and 1.2 litre DOHC engines
O filter housing cap Lo filter housin,
1.0 and 1.2 litre DOHC engines
Sant-hand engine mounting block-to-engine bracket bolt/nut .
Sgnt-hand engine mounting bracket-to-engine bolts:
SOHC engines without power steering . . .
SOHC engines with power stearing -
DOHC engines

1.0and 1.2 ltre DOHC ONGINGS ..+ oo vvesbinasidynsnns
A5 other engines:
Engines with steel sump . . .
Engines with aluminium sump .

3 A cieaner assembly
2 Front suspension strut top mounting
3 Seake fluid reservoir

4 A box

= Cooiant expansion tank

& Washer fluid reservoir

7 Sattery negative (earth) terminal

& S=ticey condition jndicator.

S Dstrbutoriess ignition system DIS module
95 Citch cable adjuster

126.0 10 132.0 mm

70mm
25mm

Refer to end of Weekly checks

Nm
15

8

15
60

65
60

60
110
25

10

55
45

Ibf ft

L

@9kEE 2

~

@8
8/

Underbonnet view of a Vauxhall Corsa 1.0 litre DOHC engine




1.« Component locations -

Underbonnet view of a Vauxhall Corsa 1.2 litre DOHC engine
E e - 5 3 1 Air cleaner assembly
- W o [ 2 Front suspension strut top mounting

3 Brake fluid reservoir
4 Air box
5 Coolant expansion tank
6 Washer fluid reservoir
7 Battery negative (earth) terminal
8 Battery condition indicator
9 Distributorless ignition system DIS moduse
10 Clutch cabfe adjuster
11 Ol fifter housing
12 Oil filler cap
13 Oil fevel dipstick

Thermostat housing
15 Air intake trunking
16 Air mass meter

1 Air cleaner assembly
2 Timing belt covers

3 Front suspension strut top mounting
4 Brake fluid reservoir

5 Air box

6 Exhaust gas recirculation (EGF) valve
7 Manifold absolute prossure (MAP) sensor
8 Coolant expansion tank

9 Washer fuid reservoir
70 Battery negative (earth) terminal
11 Battery condition indicator

12 Electronic modules

13 Goolant hose

74 Radiator

15 Cooling fan

16 Ol level dipstick

17 Oxygen sensor

18 Hot air tube

19 Camshaft cover breather hose

20 Alternator

21 Camshaft cover

22 Ol fillr cap

23 Distributoriess ignition system (DIS)

modute




Component locations 15

Underbonnet view of a Vauxhall Corsa 1.6 litre DOHC engine

1 Air cleaner assembly
e o sasionanitn mounting
3 Brake fluid reservoi
4 Intake air femperstms sensor
5 Inlet manifold upper section
& Manifoid absolute pressure (MAF) sensor
7 Coolant expansion tank
8 Washer fuuid reservoir
9 Battery negative (earth) terminal
10 Battery condition indicator
71 Bonnet anti-theft alarm switoh
72 Secondary air injection switchover vaive
13 Secondary air injection pump
14 Power steering fluid reservoir
15 Secondary air injection air duct
98 Distributorfess ignition system (DIS)

odule
17 Ol level dipstick
15 Secondary air injection combination valve
13 Oil filer cap
20 Thermostat housing
21 Airintake trunking
22 Timing belt covers

7 Peirol pipes
2 Front suspension lower arm

= Front brake calipsr

& Front suspension tie-bar front mounting
& Radiator hose

& Anti-roll bar

7 Catalytic converter

& Badiator electric cooling fan

= Les-hand engine mounting
58 Le#-hand driveshatt
17 Beke fiuid pipes
2 Drvesnaft gaiter
2 Derential cover plate
% Sear engine/gearbox mounting
35 Engine oil drain plug

8 Steering rack

7 Agemator

2 Sght-hand driveshaft




1.6 Component locations
Front underbody view of a Vauxhall Corsa 1.6 litre DOHC engine

1 Petrol pipes
2 Front suspension lower arm
3 Front brake callper
4 Charcoal canister
5 Front suspension tie-bar front mounting
6 Raoliator hose
7 Anti-roll bar
80l filter
9 Left-hand engine mounting
10 Left-hand driveshaft
11 Brake fluid pipes
12 Driveshaft gaiter
13 Differential cover plate
14 Rear engine/gearbox mounting
15 Exhaust front pipe connection
16 Engine oil drain plug
17 Steering rack
18 Right-hand driveshaft
19 Exhaust front pipe

1 Brake fluld pipe
2 Rear suspension traifing arm
3 Rear brake backplate

4 Coil spring

5 Rear exhaust silencer

6 Exhaust heat shisld

7 Rear axle
8 Fusl fller and vent pipes
9 Fuel pie

10 Fuel filter

11 Fuel tank

12 Fuel tank securing strap
13 Exhaust rear section

14 Handbrake cable




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 maintenance intervals based on the schedule
recommended by the manufacturer for vehicles driven daily. If you
wish to keep your vehicle in peak condition at all imes, you may wish
to perform some of these procedures more often. We encourage
frequent maintenance, because it enhances the efficiency,
performance and resale value of your vehicle.

If the vehicle is driven in dusty areas, used to tow a traler, or driven
frequently at slow speeds (idling in traffic) or on short joumeys, more
frequent maintenance intervals are recommerided.

Vihen the vehicle is new, it should be serviced by a factory-
authorised dealer service department, in order to preserve the factory
warranty.

Maintenance schedule 1.7

30 000 miles (45 000 km) or
rs — whichever comes first

the automatic transmission fiuid — where
icable (Section 33)




1.8 Routine maintenance and servicing

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 schedle, followed by sections
dealing specifically with each task on the
schedule. Visual checks, adjustments,
component renewal and other helpful items
are included. Refer o the accompanymg

programme s to prepare yourself before the
actual work begins. Read through all the
sections relevant to the work to be carried
out, then make a list and gather together all
the parts and tools required. If a problem is
encountered, seek advice from 2 parts
specialist, or a dealer service department.

far mairtonance

1 If, from the time the vehicle is new, the
routine schedule is followed

of the engine
the undsrsids of the vehicls for the \oczhons
of the various companents.,

Servicing of your vehicle in accordance with
the mileage/time maintenance schedule and
the following sections will provide a planned
maintenance programme, which should result
in 2 long and relfiable service life. This is a
comprehensive plan, so maintaining some
items but not others at the specified service
intervals, will not produce the same results.

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

The first step in

this maintenance

closely, and frequant checks are made of fluid
levels and high-wear items, as suggested
throughout this manual, the engine will be
kept in relatively good running condition, and
the need for additional work will be minimised.
2 It is possible that there will be times when
the engine is running poorly due to the lack of
regular maintenance. This is even more likely
if & used vehicle, which has not received
reguiar and frequent maintenance checks, is
purchased. In such cases, additional work
may need 1o be carried out, outside of the
regular maintenance intervals.

maintenance as described in this Chapter will
not greatly improve the performance of the
engine, and may prove a waste of time and
money, unless extensive overhaul work
(Chapter 2D or 2} is carried out first.

4 The following series of operations are those
most often required to improve the
performance of a generally poor-running
engine:

Primary operations

&) Clean, inspect and test ihe battery
(‘Weekly checks’).

&) Check all the engine-refaied fiuids
(“Weekly checks).

) Check the condition and tension of the
auxiliary drivebelt (Sections 5 or 6).

) Renew the spark plugs (Section 34).

o) Inspect the ignition HT leads — where
applicable (Section 7).

1) Check the condition of the air cleaner
filter element, and renew if necessary
(Section 20}

) Check the condition of all hoses, and
check for fiuid Isaks (Section 4).

5 If the above operations do not prove fully
effective, carry out the following secondary
operations:

3 If engine wear is suspected, a
test (Chapter 2A, 2B or 2C) will provide
valuable information regarding the overall
f the main internal
Such a test can be used as a basis to decide
on the extent of the work (o be carried out, If
for example a compression test indicates
serious internal engine wear, conventional

Every 5000 miles (7500 km) or 6 months
whichever comes first

Y
Allitems listed under Primary operations, plus
the following:
a) Check the ignition system (Chapter 8).
&) Check the charging system (Chapter 5A).
) Gheck the fuel system (Chapter 4A or 48),
) Renew the ignition HT feads - where
applicable (Section 7),

T sinten:
a-ummakenbymewﬁ

1 Before starting this procedure. gather
together all the necessary tools and materials.
Also make sure ihat you have plenty of clean
rags and newspapers handy, to mop up any
spills. 1deally, the engine oil should be warm,
as it will drain more easily, and more buift-up

sludge will be removed with it. Take care not
10 touch the exhaust or any other hot parts of
1he engine when working under the veficle.
To avoid any possibility of scalding, and to
protect yourself from possible skin irritants
and other harmful contaminants in used
engine oils, it is advisable to wear gloves
when canying out this work.

2 Access to the underside of the vehicle will
be greatly improved if it can be raised on a lift
driven onta ramps, or jacked up and
supported on axle stands (see Jacking and
vehicle support). Whichever method is
chosen, make sure that the vehicle remains
level, or i it is at an angle, that the drain plug
Is at the lowest paint. The drain plug is

3 Removs the ol filer cap from the camshaft
cover (twist it through a quarter-tum anti-
clockwise and withdraw i

4 Using a spanner, or preferably a suitable
socket and bar, slacken the drain piug about

half a tur (see illustration). Position the
draining container under the drain plug, then
remove the plug completely. If possible, try to
keep the plug pressed into the sump
while unscrewing it by hand the last couple of
‘turns.

3.4 Engine oil drain plug {amowed) - SOHC
engine with steel sump



Every 5000 miles (7500 km) 1s

3.14a Fit a new sealing O-ring to the ol
fitter housing cap . .-

5 Allow some time for the oil to drain,

noting that it be necessary to
s=position the container as the oil flow slows
1 trickle.

& After all the oil has drained, wipe the drain
oiug and the sealing washer with a clean rag.
Sxamine the condition of the sealing washer,
2nd renew it if it shows signs of scoring or
seher damage which may prevent an oil-tight
s=al. Clean the area around the drain plug
“=ning, and refit the plug complete with the
washer. Tighten the plug securely, preferably
= the specified torque, using a torque
wrench.

7 Two different types of il filter will be
escountered on engines covered by this
#=nual. On 1.0 and 1.2 lire DOHC engines,
= ol filter is of the element type, which is
s=oved from the oil filter housing and then &
= slement is fitted to the housing. On all
s=ec engines, the fiter is of the
metal container type, which is unscrewed
= removed as a unit from the engine, and
#=n 2 new container is screwed into

sesition. Proceed as described under the
Soiowing sub-Sections, according to engine
s

2452 Fit the cap and filter element
assembly to the ol filter housing ... .

3.14b ... then clip the new ol filter
element to the cap - 1.0 and 1.2 litre DOHC
engines
1.0 & 1.2 litre DOHC engines
8 The ol filter housing is located at the front
left-hand side of the engine.
9 Move ths container into position under the
oilfilter housing.
10 Unscrew the oll filter housing cap and
withdraw the cap together with the filter from
the all filter housing.
11 Withdraw the filter from the oil fiter
housing cap.
12 Use clean rags to remove all remaining o,
dirt and sludge from the ol filter housing.
13 Remove the sealing O-ring from the oil
filter housing cap.
14 Fit a new sealing O-ring 1o the oil filter
housing cap then clip the new oil filter element
fo the cap (see illustrations).
15 Fit the cap and filter element assembly to
the oil filter housing and screw the cap into
position. Finally, tighten the cap to the
specified torque (see illustrations).

1.2 SOHC, 1.4 & 1.6 litre engines
16 The ol filter is located at the front left-
hand side of the engine. Note that on 1.4 and
1.8 litre DOHC engine models, access is most
easily obtained from underneath the front of
the vehicle.

17 Move the container into position under the
oil filter.

18 Using an oil filter removal tool if
necessary, slacken the filter initially, then
unscrew it by hand the rest of the way (see

3.15b ... screw the assembly into place
and tighten the cap to the specified torque
= 1.0 and 1.2 litre DOHC engines

illustration). Empty the ol in the old fiter into
the container. To ensure that the ofd fitter is
completely empty before disposal, puncture
the filter dome in at least two places and allow
any remaining oil to drain through the
punctures and into the container.

19 Use 2 clean rag to remove all of, dirt and
sludge from the filter sealing area on the
angine, Chack the old fiter to make sure that
the rubber sealing ring has not stuck to the
angine. If it has, carefully remove it.

20 Apply a light coating of clean engine oil
10 the sealing fing on the new filter, then screw
the filtar inta position on the engine. Tighten the.
filter firmly by hand only — do not use any tools.
21 Remove the old oil and all tools from
under the vehicie then, if applicable, lower the
vehice to the ground.

All engines

22 Fill the engine through the filler hole in the
camshat cover, using the correct grade and
type of oil (refer to Weekly checks for details
of topping-up). Pour in haif the specified
quaniity of oil first, then wait a few minutes for

the il to drain into the sump. Continue to add
oil, a small quantity at  time, until the level is
up to the lower mark on the dipstick. Adding a
further 1.0 litre will bring the level up to the
upper mark on the dipstick.

23 Start the engine and run It for a few
minutes, while checking for leaks around the

there may be & delay of A few seconds before
the oil pressure warning light goes out when
the engine is first started, as the oil circulates
through the new ol filter and the engine oil
galleries before the pressure builds Up.

24 Stop the engine, and wail & few minutes
for the oil to settle in the sump once more.
With the new oil circulated and the filter now
completely full, recheck the level on the
dipstick, and add more oll as necess

25 Dispose of the used engine oil and filter
safely, with reference to General repair
procedures in the Reference Chapter of this
manual. Do not discard the old filter with
domestic household waste. The facility for
waste oll disposal provided by many local
council refuse tips generally has a fliter
receptacle alongside.

318 Using an ol fiter removal tool to
slacken the filter — 1.2 SOHC, 1.4 and
1.6 litre engines




110 Routine maintenance and servicing

Every 10 000 miles (15 000 km) or 12 months -
whichever comes first

1 Visually inspect the engine joint faces,
gaskets and seals for any signs of water or ol
Ieaks. Pay particuler attention to the areas
around the camshaft cover, cylinder head, ol
filter and sump joint faces. Bear in mind that,
over a period of time, some very slight
seepags from these areas s to be expected;
what you are really looking for is any
indication of a serlous leak. Should a leak be
found, renew the offending gasket or oil seal
by referring to the appropriate Chapters in this
manual.

2 Also check the security and condition of all
the engine-related pipes and hoses. Ensure
that all cable ties or securing clips are in
place, and in good condition. Clips which are
broken or missing can lead to chafing of tha
hoses pipes or wiring, which could cause
more serious problems in the future.

3 Carefully check the radiator hoses and
heater hoses along their entire length. Renew
any hose which is cracked, swollen or
deteriorated. Gracks will show up better If the
hose is squeezed. Pay close attention to the
hose clips that secure the hoses to the
cooling system components. Hose clips can
pinch and puncture hoses, resulting in cooling
systom leaks. If wire-type hose clips are used,
it may be a good idea to replace them with
screw-type clips.

4 Inspect all the cooling system components
(hoses, joint faces, etc) for leaks. Whers 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 damags. The connection betwsen the
filler neck and tank is especially critical.
Sometimes, a rubber filler neck or connecting
hose will leak due to loose retaining clamps or
deteriorated rubber.

7 Carefully check all rubber hoses and metal
fuel lines leading away from tne petrol tank.
Check for loose connections, deteriorated
hoses, crimped lines and other damage. Pay
particular attention to the vent pipes and

hoses, which often loop up around the filler
neck and can become blocked or crimped.
Follow the 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.

Checking

1 The ribbed type auxiliary drivebelt drives
the alternator, coolant pump and the power
steering pump and/or air conditioning
compressor where applicable. An automatic
drivebelt tensioner is fitted, and there is no
requirement to check the drivebsit tension.

2 For Improved access, remove the air
cleaner assembly as described in Chapter 4A.
3 The belt should be inspected along its
entire length, and f it is found to be worn,
frayed or cracked, it should be renewed as a
precaution against breakage in service.

Removal, renewal and refitting

4 To remove the drivebelt, remove the air
cleaner assembly (if not already done) for
improved access, as described in Chapter 4A.
5 Mark the running direction of the belt f it is
1o be refitted.

6 On models without air conditioning, obtain
awire rod, or roll pin, of approximately 4 mm
diameter which can be used to lock the
tensioner in the released position. Using a
suitable spanner or socket and wrench

engaged wiin the tensioner raller bolt, lever
the tensioner roller clockwise against the
spring pressure, until the hole in the tensioner

! ) ’
5.6b Insert the 4 mm rod or drill bit
through the two holes. . .

hole in the tensioner body (it may be
necessary to use a mirror to accurately
abserve the position of the hole). The roller
can then be locked in position by inserting the
rod or roll pin through the two holes (see
illustrations).

7 On models with air conditioning, using &
suitable spanner or socket and wrench
engaged with the tensioner roller bolt, fevar
the tensioner roller clockwise against the
spring pressure, until the tensioner can be
heard to audibly lock in Its end posttion.

1.0 litre engine

8 Attach a suitable hoist and lfting tackle to
the engine lifting brackets on the cylinder
head, and support the weight of the engine.

9 Undo the three bolts securing the right-
hand engine mounting bracket to the timing
cover.

10 Working under the vehicle, remove the nut
and bolt securing the right-hand engine
mounting bracket to the mounting block on
the body and withdraw the mounting bracket.
11 Withdraw the auxiliary drivebelt from the

pulleys,

12 Refit the drivebelt by slipping the belt over
the pulleys. If the original belt is being refitted,
ensure that the running direction marks made

: B > @ -
5.6a Lever the drivebelt tensioner roller
clockwise, until the hole in the tensioner

arm (arrowed) is aligned with the
corresponding hole in the tensioner body ~

1.2 litre DOHC engine

5.6 ... to lock the tensioner in the
released position - 1.2 litre DOHC engine
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‘e belt are positioned as noted before

\Usime the method described previously,
= tensioner roller until the locking tool
used) can be removed from the
. Use the spanner or wrench to
release the tensioner in order to
= the belt. Do not mlow the tensioner to

3 Back unrestraine
(Cieck that the bsn is corractly located on

oeys.

& the engine mounting bracket, and
the three securing bolts to the

torque.
et the nut and ot securing the right-
eegine mounting bracket to the
2 biack on the body, and tighten the
= 5ot 10 the specified torque.
Dissanncot the holst and liting tackle.
Bt the air cleaner assembly as
e in Chapter 4A:
- engine
iy acoly the handbrake, then jack up
et of the car and support it securely on
5 (se Jacking and vehicle support)
th= right-hand roadwheel and the
=< finer for access 1o the crankshaft

the crankshaft from turning using

ser or socket on the crankshaft

2o, then undo the six bolts securing

ft pulley to the pulley hub. Slip

Riacy ciivobolt off the pulley and
e 5= pulley from the hub.

#mch a suitable hoist and lifting tackle to
‘=aine lifting bracksts on the cylinder
= support the weight of the engine.

the three bolts securing the right-
‘=gine mounting bracket to the timing

fassing under the vehicle, remove the nut
=a seouring the right-hand engine
sing bracket to the mounting block on

#he mounting bracket downwards,
matsly 90°, then twist it o the left
= the bulkhead, approximately 90°.

= bescket and manipulate it out from

s the aumhary drivebelt from the

=i are positioned as noted before

he retaining bolls ito the engine
esting Sracket and manipulate the brackst
it position using the reverse of the

in the three mounting bolts and
e 1o the speaified torque.
= nut and bolt securing the right-
=sgme mounting bracket to the
Biock on the body, and tighten the
= 20t 1o the specified torque.
the crankshaft pulley 1o the pulley

hub and tighten the six bolts to the specified
torque.

31 Engage the auxiliary drivebelt with the
crankshatt pulley and check that the belt is
correctly located on all the other puleys.

32 Using the method described previously,
lever the tensioner rolier until the locking tool
where used) can be removed from the
backplate. Use the spanner or wrench to
gradually release the tensioner in order to
tension the belt. Do not allow the tensioner to
spring back unrestrained

33 Refit the wheelarch liner and the
roadwheel, tightening the roadwnes! bofts to
the specified torque.

34 Disconnect the hoist and lifting tackle,
then lower the car to the ground.

35 Refit the air cleaner assembly as

described in Ghapter 4.

V-beit models

Checking and adjustment

1 Correct tensioning of the auxiliary drivebeit
will ensure that it has a long life. Beware,
however, of overtightening, as this can cause
excessive wear in the altemnator.

2 The auxiliary drivebelt drives the altemator,
and the power steering pump and/or air
conditioning compressor where applicable.

3 For improved access, remove the air
cleaner assembly as described in Chapter 4B.
4 The belt should be inspected along its
entire length, and if it is found to be worn,
frayed or cracked, it should be renewed as a
precaution against breakage in service. It is
advisable to carry a spare drivebelt of the
correct type In the vehicle at all times.

5 Although special tools are available for
measuring the belt tension, a go
approximation can be achieved if the belt is
tensioned 5o that there is approximately 13.0
mm of total free movement under firm thumb
and finger pressure at the mid-point of the
longest run between pulleys.

6 If adjustment s required, slacken the
alternator mounting bolt nut(s) and the boit
securing the adjuster strut to the top of the

Hagn

afternator. Tur the adjuster bolt as necessary
1o apply tension to the belt, until the correct
tension is achieved. Tighten the adjuster strut
and alternator mountings on completion.
Removal, renewal and refitting

7 To remove the belt, simply loosen the
mounting bolt nut(s), and fully slacken the
adjuster bolt, as described previously, then
slip the belt from the pulleys.

8 Refit the belt, and tension it as described
previously.

Ribbed belt models without
power steering or air
conditioning

Checking and adjustment

© Procesd as described in paragraphs 110 4.
10 An auiomatic drivebelt tensioner is fitted,
2nd there is no requirement to check the
drivenett tension.

Removal, renewal and refitting
11 To remove the drivebelt, remove the air
cleansr asssmbly {if not already done) for
improved accsss, as described in Chapter 4B.
12 Mark the running direction of the belt if ft
is 1o be refitisd.
13 Using 2 suitable spanner or socket and
wrench engaged with the tensioner roller bolt,
lever the tensioner roller against the spring
pressure. The roller can then be locked in
position, 2 suitable pin punch or similar
tool Inseried through the lug on the roller
assembly, to the corresponding
hole in the tensioner backplate (see
)
14 With the tensioner locked in position, slip
the drivebelt from the pulleys.
15 Refit the drivebelt by slipping the belt over
the pulleys. If the original belt is being refitted,
ensure that the running direction marks made
on the belt are positioned as noted before
removal.
18 Using the method described previously,
Isver the tensioner roller until the locking tool
can be removed from the backplate. Use the
spanner or wrench to gradually release the
tensioner in order to tension the belt, Do not

KTz

6.13a Lever the tensioner roller against
the spring pressure . ...

6.13 ... until the roller can be locked in
position using a suitable tool (arowed)
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6.22 Tools used to lock tensioner in
position - models with power steering and
air conditioning

Lever the tensioner against the spring
ressure

Dimensions of locking tool

Locking tool (arrowed) in position

Raclus 30.0 mm
Radius 35.0 mm
150.0 mm

esB5RSie3l
@r-oy

allow the
unrestraine
17 Check that the belt is correctly located on
all the pulleys.

18 Refit the air cleaner assembly.

tensioner to spring back

6.25 Remave the nut and bolt (arrowed)
securing the right-hand engine mounting
bracket to the mounting block

Ribbed belt models with power
steering and air conditioning

Checking and adjustment
19 Proceed as described in paragraphs 1

20 An automatic drivebelt tensioner is fitted,
and there is no requirement to check the
drivebelt tension,

Removal, renewal and refitting

21 Proceed as described in paragraphs 11
and 12

22 Obtain a wire rod of approximatsly 4 mm
(0.16 in) ciameter x 280 mm (11 in). Make up a
suitable tool to lock the tensioner in position
as the beltis removed (see illustration)

23 Using a suitable spanner or socket and
wrench engaged with the tensioner roller bolt,
lever the tensioner rofler against the spring
pressure; The roller can then be locked in
position, using the tool inserted through the
lug on the roller assembly, to engage with the
corresponding  hole i the tensioner
backplate.

24 Attach a suitable hoist and lifting tackle to
the engine lifting brackets on the cylinder
head, and support the wignt of the ngine.
25 Working under the vehicle, remove the nut
and bolt securing the right-hand engine
maunting bracket to the mounting block on
the bady (see illustration).

26 Remove the right-hand frcm suspension
tle-bar as described in Chapter

27 Using the lifting tackle, vower the engine
approximately 50.0 mim.

28 Unbolt the engine bracket from the power
steering pump bracket (see illustration), and
withdraw n downwards from the engine
compartme

29 Withdraw the auxiliary drivebeit from the
pulleys.

30 Proceed as describsd in paragraphs 15
10 17 inclusive.

31 Refit the engine bracket, and tighten the
securing bolts.

32 Raise the engine, using the lifting tackle,
and refit the right-hand front suspension tie-
bar with reference to Chapter 10.

33 Refit the nut and bolt securing the right-
hand engine mounting to the mounting block
on the body, and tighten the nut and boft to
the specified torque.

7.

6.28 Unbolt the engine bracket (bolts
amowed) and withdraw it downwards

34 Disconnect the hoist and lifting tackle.
35 Refit the air cleaner assembly.

1 To check the HT leads, proceed as follows.
noting that there are no HT leads on 1.0 ans
1.2 litre DOHG engines.

20n 14 and 1.6 lire DOHG engines.
unsorew the two securing screws, and ift oF
the plastic shield which fits over the camshs®
cover

3 Working on each HT lead in tum, pull the
end of the lead from the spark plug by
oripping the end connector, not the lead,
othervise the lead connection may be
fractured. Note that on DOHG engines =
plastic tool is provided (attached to one of the
HT leads) to pull the leads from the spark
plugs.

4 Check inside the connector for signs of
corrosion, which will look like a white crusty
powder. Push the connector back onto the
spark plug, ensuring that it is  tight fit on the
plug. If it is not, remove the lead again, and
use pliers to carefully crimp the metal terminat
inside the connector until it fits securely on
the end of the spark plug.

5 Using a clean rag, wipe the entirs length &t
the lead to remove any built-up dirt ang
grease, Once the lead is clean, check for
burns, cracks and other damage. Do not bend
the lead excessively, or pull the leas
lengthwise - the conductor inside might
break,

6 Disconnect the ather end of the lead from
the DIS module. Again, pull only on the
cennector. Check for corrosion and a tight .
as described previously for the spark plug end
of the lead. Refit the lead securely om
completion.

7 Check the remaining HT leads one at 2
time, in the same way.

8 If new HT leads are required, purchase =
setfor your specilic vehicle and engine type.
9 Even with the ignition system in first-class
condition, some engines may still occasionally
experience poor starting, attributable to damg.
ignition components.

1 This check is part of the manufacturer's
maintsnance schedule, and involves testing
the engine management system using specia:
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test equipment, Such testing will
| == test equipment to read any fault
= stored in the electronic control unit

< = fault is suspected, this test is not
a#hough it should be noted that it is.
by the manufacturers.

10 sultable test equipment is not
make a thorough check of all
fusl and emission control system
=cis, hoses, and wiring, for security
Gwous signs of damage. Further details
.= system, emission control system
8 iemtion system can be found in the

= =215 of Chapters 4 and 5.

=i emission control system

for condition and security, with

= o Chapter 4C. Pay particular
42 28 wiring and hoses.

s == bomnet seal off the engine
tulkhead, and remove it from

e retaining screws from the
cowl panels, and remove the left-
from the vehicle.

= sgn-hand cow! panel, and prise out

siuzs from the centre of the water

seid

b= water deflactor shield, then release

S e=t=ing cips and lift the pollen filter

&% & housing, noting which way round
{22 llustration).

== the filter housing and install the

e maiing sure it is the correct way

hat the filter is correctly seated,

i in position with the retaining

= the reverse of the removal

‘Wihdrawing the pollen filter

1 Check the operation of il the electrical
equipment, e, lights, direction indicators,
horn, &tc, Refer to the appropriate sections of
Chapter 12 for details if any of the circuits are
found to be inoperative.

2 Note that stop-light switch adjustment is
described in Chapter 9

3 Check all accessible wiring connectors,
harnesses and retalning ollps for security, and
for signs of chafing or damage. Rectify any
faults found.

1 Accurate ad)usimanl of the headlight beam
is only possible using optical beam-setting
equipment, and this work should therefore be
carried out by a Vauxhall/Opel dealer or
service station with the necessary faciltiss.

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

T

fightriess

1 Usmg a torque wrench on each wheel bolt
in tun, ensure that the bolts are tightened to
the specified torqus.

1-Apely tha handhrake than jack un the frant
of the vehicle and suppart secursly on axle
stands; remove the roadwheels (see Jacking
and vehicie support).

2 For a quick check, the thickness of friction
material remaining on each pad can be
measured through the slot in the front of the

caliper body. If any pad is wom to the
specified minimum thickness or less, all four
pads must be renewed (see Chapter 9).

3 Fora comprehensive check, the brake pads
should be removed and cleaned. This will
allow the operation of the caliper to be
chacked, and the condition of the brake disc
itself to be fully examined on both sides (see
Ghapter 9).

Check the operation of the valve and adjust
it as described in Ghapter 9.

il

1 The brake hydraulic syslam includes a
number of metal pipes, which run from the
master cylinder to the front and rear brake
assemblies, and the hydraulic modulator on
models with an anti-lock braking system
(ABS), Flexible hoses are fitted between the
pipes and the front and rear brake
assemblies, to allow for steering and
suspension movement.

2 When checking the system, first look for
signs of leakage at the pipe or hose unions,
then examine the flexible hoses for signs of
cracking, chafing or deterloration of the
rubber. Bend the hoses sharply betwean the
fingers (but do ot actually bend them double,
or the casing may be damaged) and check
that this does not reveal praviously-hidden
cracks, cuts or spiits. Check that the pipes
and hoses are secursly fastened in their clips.
3 Carefully working along the length of the
metal pipes, look for dents, kinks, damage of
any sort, or corrosion. Light corrosion can be
polished off, but if the depth of pitting is
significant, the pipe must be renews

Bodywork damage/corrosion
check

1 Once the car has been washed, and all tar
spots and other surface blemishes have besn
cleaned off, carsfully check all paintwork,
looking closely for chips or scratches. Pay
particular attention fo vulnerable areas such
as the frant panels (bonnet and spoiler), and
around the wheelarches. Any damage to the
paintwork must be rectified as soon as
possible, to comply with the terms of the
manufacturer’s anti-corrosion  warranties;
check with a Vauxhall/Opel dealer for details.
2 If a chip or light scratch is found which is
recent and still fres from rust, it can be
touched-up using the appropriate touch-up
stick which can be obtained from
Vauxhall/Opel dealers. Any more serious
damage, or rusted stone chips, can be
repaired as described in Chapter 11, but It
damage or corrosion is so severs that a panel
must be renewed, seek professional advice as
so0n as possible.

3 Always check that the door and ventilation
opening drain holes and pipes are completely
clear, so that water can drain out.
Underbody corrosion protection
check

4 The wax-based underbody protective
coating should be inspected annually,
preferably just prior to Winter, when the
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18.3 Check the condition of the exhaust
system mountings ftypical example arrowed)

underbody should be washed down as
thoroughly as possible without disturbing the
protesiive coating, Any damage to the coating
should be repaired using a suitable wax-
based sealer. If any of the body panels are
disturbed for repair or renewal, do not forget
fo re-apply the coating. Wax should be
injected into door cavities, sills and box
seotions, to maintain the level of protection
provided by the vehicle manufacturer — seek
the advice of a Vauxhall/Opel dealer.

1 With the engine cold (at least an hour after
the vehicle has been driver), check the
complets sxhaust syster from the engine to
the end of the tallpipe. The exhaust system is
most easily checked with the vehicle raised on
a hoist, or suitably supported on axle stands,
s0 that the exhaust components are readlly
visible and accessible (see Jacking and
vehicle sugport).

2 Chack the exhaust pipes and connections
for evidence of lsaks, severe corrosion and
damage. Make sure that all brackets and
mourtings are in good condition, and that all
relevant nuts and bolts are tight. Lsakage at
any of the joints o in other parts of the system

will usually show up &s & black sooty stain in
the vicinity of the leak.

3 Rattles and other noises can often be
traced to the exhaust system, especially the
brackets and mountings (see illustration). Try
to move the pipes and silencers. If the

components are able to come into contact
with the body or suspension parts, secure the
system with new mountings. Otherwise
separate the joints (if possible) and twist the
pipes as necessary to provide additional
clearance.

equipme

1 Check the operation of all instruments and
electrical quipment

2 Make sure that all Instruments read
correctly, and switch on all electrical
equipment i tum, to check that it functions
property.

Steering and suspension

3 Check for any abnormalities in the steering,
suspension, handling or road ‘fesf’.

4 Drive the vehicle, and check that there are
1o unusual vibrations or noises.

5 Check that the steering feels positive, with
no excessive ‘sloppiness’, or roughness, and
check for any suspension noises when
cornering and driving over bumps.

Instruments and electrical
nt

Drivetrain
6 Gheck the performance of the engine,
cluteh (where zpplicable),

gearboxftransmission and driveshiafts.

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

8 Make sure that the engine runs smoothly
when idling, and that there is no hesitation
when accelerating

9 Check that, where applicable. the cluteh
action is smooth and progressive, that the

Every 20 000 miles (30 000 km) or
2 years — whichever comes first

front
compartment.
2 Release the securing clips, and Iit the air

right-hand comer of the engine

cleaner cover sufficiently to enable removal of
the fiter siement. Where applicable, take care
not 1o strain the wiring for the air mass meter, or
the intake air temperature sensor, as applicable.
3 Lift out the filter slement (see illustration).
4 Wipe out the casing and the cover. Fit the
new filter, noting that the rubber locating
flange should be uppermost, and secure the
cover with the cips.

drive s taken up smoathly, and that the pesa
travel is not excessive. Also listen for any.
noises when the clutch pedal is depressed.

10 On manual gearbox models, check that =4
gears can be engaged smoothly without
noise, and that the gear lever action is smooth.
and ot abnormally vague or ‘notchy’.

11 On automatic transmission models, make
sure that all gearchanges occur smoothly,
without snatehing, and without an increase =
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 VauxhallOpel dealer..
12 Listen for a metallic clicking sound from
the front of the vehicle, as the vehicle is drives
slowly in a circle with the steering on full-lock.
Carry out this check in both directions. If
clicking noise is heard, this indicates wear in =
driveshatt [oint, in which case renew the joint
if necessary.

Check the operation and
performance of the braking
system

13 Make sure that the vehicle does not pull 5
one side when braking, and that the whasis
do not lock prematurely when braking hard.
14 Check that there is no vibration through
the steering when braking.

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

16 Test the operation of the brake servo Ut
as follows. With the sngine off, deprass the
footbrake four or five times to exhaust the
vacuum. Hold the brake pedal depressse.
then start the engine. As the engine staris.
there should be a noticeable ‘give’ in the.
brake pedal as vacuum bullds up. Allow the
engin to run for at least two minutes, and
then switch It off. If the brake pedal &
depressed now, it should be possible =
detect a hiss from the servo as the pedal =
depressec. After about four or five
applications, no further hissing should be
heard, and the pedal should feel considerasi
harder.

20.3 Removing the air cleaner filter
element
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21.1 Fuel filter - Combo Van model

21,5 Loosening the fuel filter clamp bolt —
Hatchback model

21 Fuel ilter renewal

1 The fuelfilter is located under the rear of the
vehicle (see illustration),

2 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Refererice Chapter).

3 Depressurise the fuel system as described
in Chapter 4A or 4B.

4 Chock the front wheels, then jack up the
rear of the vehicle, and support securely on
axle stands (see Jacking and vehicle support).
5 Loosen the clamp nut and bolt, and
withdraw the filter from its clamp (see
illustration). Note the orientation of the fusl
fiow direction arrow.
& Position & suitable container below the fusl
sitter to catch spilt fuel.
7 Release the connectors and disconnect the
fuel hoses from the fuel filter, noting their
lacations to ensure correct refitting (see
illustrations). A Vauxhall/Opel special tool is
available to disconnect the hose connactors,
Sut orovided care is taken, the connections
can be released using & pair of pliers. Be
prepared for fuel spillage, and take adequate
srecautions.
8 Recover the mounting rubber from the old
filter, and transfer it to the new filter.
9 Fitting the new filter is a reversal of removal,
bearing in mind the following points.

&) Ensure that the filter s fitted with the flow

222 Manual gearbox ail level plug
(arrowed)

direction arrow on the filter bady pointing
in the direction of fuel flow (see
ilustration).

&) Ensure that the hoses are reconnected to
their correct locations, as oted befor
removal.

¢} On completion, run the engine and check
for leaks, If leakage is evident. stop the
engine immediately and rectify the
problem without delay.

1 Ensure that the vefiicle is standing on level
ground and the handorake appiied.

2 Working undemeath the vehicle, Unscrew
the gearbox oll level plug, which is located in
the rear left of the differential housing (see
illustration).

3 The ol level should be up to the lower edge
of the level plug hole.

4 If necessary, top-up with ail through the
breather/filler orifice in the gear selector
cover. Unscrew the breather/filer plug, and
top-up with the specified grade of oil, until ol
just begins to run from the level plug hole. A
funnel may be helpful, to avoid spillage (see
illustrations). Do not overfill - if too much oil
is added, wait untl the excess has run out of
the level plug hole. Refit the level plug and the
breatharilier plug on completion.

21.7b ... and disconnect the fusl hoses

from the filter. Depress the catches (1) to
release the locking tags (2) from the

locating holes (3)

21.9 Ensure that the flow direction arow
points in the direction of fuel flow

S
and top-up with the specified
grade of oil
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1 To check the fluid level, the vehicle must be
parked on level ground. Apply the handbrake.
2 If the transmission fluid is cold (ie, if the
engine is cold), the level check must be
completed with the engine idling, within one
minute of the engine being started.

3 With the engine idiing, fully depress the
brake pedal, and move the gear selector lever
smoothly through ll positions, finishing in

ﬂ\s engine still idiing, withdraw the
transmission flud level dipstick {iocated at the
Ieft-hand side of the engine compartment,
next to the engine oil level dipstick). Pull up
the lever on the top of the dipstick to release it
from the tube. Wipe the dipstick clean with a
lint-free rag, re-insert it and withdraw it again.
5 If the transmission fluid was cold at the
beginning of the procedure, the fluid level
should be on the MAX mark on the side of the
dipstiok marked +20°C. Note that 0.4 litres of
fluid is required to raise the leva! from the MIN
to the MAX mark {see illustration).

6 If the transmission fluid was at operating
temperature at the beginning of the procedure
(e, if the vehicle had been driven for at least
12 miles/20 km), the fluid level should be
between the MIN and MAX marks on the
side of the dipstick marked +80°C. Note
that 0.2 litres of fiuid s required to raise the
Iavel from the MIN to the MAX mark.

7 If topping-up is necassary, stop the engine,
and top-up with the specified type of fluid
through the transmission dipstick tube

8 Recheck the level, and refit the dipstiok on
complation.

1 This check s part of the et
maintenance schedule, and involves testing
the automatic transmission control system

25 Aulnmauc transmission fiuid level
stick markings

A Markings for mm at operating temperature

B Markings for cold fluid

using special dedicated test equipment. Such
testing wil allow the test equipment to read
any fault codes stored in the electronic control
unit memory.

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

3 If access to suitable test equipment is ot
possible, make a thorough check of all control
system components and wiring for security
and obvious signs of damage. Further
details of the control system can be found in
Chapter 78,

Note: Vauxhall/Opel do not specify renewal
intervals for the antifreeze mixture, as the
mixture used to fill the system when the
vehicle is new is designed to Jast the lifetime
of the vehicle. However, it is strongly
recommended that the coolant is renewed at
the intervals specified in the “Maintenance
schedule’, as a precaution against possible
engine corrosion probiems. This is particulerly
advisable if the coolant has been renewed,
using an antifreeze other than that specified
by VaushalllOpsl. With many antifreeze lypes.
inhibitors become

less effective with age. It is up to the individual
owner whether or not to follow this advice.

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
immadiately with plenty of water. Never
leave antifreeze lying around in an open
container, o in a puddle on the driveway
or garage floor. Children and pets are
attracted by its sweet smell, but antifreeze
is fatal if ingested.
1 To drain the cooling system, first cover the
expansion tank cap with a wad of rag, and
slowly turn the cap anti-clockwise to relieve
the pressure in the cooling system (a hissing
sound will normally be heard). Wait until any
pressure remaining in the system is released,
then continue to turn the cap until it can be
removed.
2 Position a suitable container beneath the
radiator bottom hose ection, then
slacken the hose clip and ease the hose from
the radiator stub. If the hose joint has ot
been disturbed for some time, it will be
necessary to gently manipulate the hose to
break the joint. Do not use excsssive force, or
the radiator stub could be damaged. Allow the
coolant to drain into the container.
3 As no cylinder block drain piug s fitted, and
the radiator bottom hose may be situated
above the bottom of the radiator, the system

canriot be drained completely. Gare should
therefore be taken when refilling the system.
1o malntain antifreeze strength. If the system
is being drained for coolant renewal, it is
recommended that the cooling fan switch is
unscrewed from the radiator (see Chapter 31
in order to allow the maximum. possible
quantity of coolant to be drained.

4 Ifthe coolant has been drained for a reason
other than renewal, then provided it is clean
and lsss than two years old, it can be re-used.
Couoling system flushing

5 If coolant renewal has been neglected, or it
the antifreeze mixture has become diluted, then
in time, the cooling system may gradualy lose
sfficiency, as the coolant passages become
restricted due to rust, scale deposits, and other
sediment, The caoling system efficiency can be
restored by flushing the system clean.

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

7 To flush the radiator, disconnect the top
hose at the radiator, then insert a garden hose
into the radiator tap inlet. Direct a flow of
clean water through the radiator, and continue
flushing until clean water emerges from the.
radiator bottom outlet {the bottom radiator
hose should have been disconnected to drain
the system). If atter a reasonable period, the
water still does not run clear, the radiator can
be flushed with a good proprietary cleaning
agent. It is important that the clezning agent
manufacturer’s instructions are followed
carefully. If the contamination is particuiary
bad, insert the hose in the radiator bottom
outlet, and flush the radiator in the reverss
direction (‘reverse-flushing’).

8 To flush the engine block, the thermostat
must be removed, because it will be shut, and
would otherwise prevent the flow of water
around the engine. On SOHC engines, removs
the thermostat as described in Chapter 3, then
temporarily refit the thermostat cover. On
DOHG engines, the thermostat cannot be
removed from the cover. In order to flush the
block, the thermostat cover must be removed
as described n Chapter 3, and the aperture
temporarily covered over. Taka care not 1o
introduce dirt or debris into the system if this
approach is used.

9 With the radiator top and bottom hoses
disconnested from the radiator, insert a hoss
into the radiator bottom hase. Direct a clean
flow of water through the engine, and
continue flushing until clean water emerges
from the radiator top hoss.

10 On completion of flushing, refit the
thermostat and/or cover with reference to
Chapter 3, and reconnect the hoses.
Cooling system filling

11 Before attempting to fill the cooling
system, make sure that all hoses and clips are
in good condition, and that the clips are tight.
Note that an antifreeze mixture must be used
all year round, to prevent corrosion of the
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alloy engine components. Where applicable,
also ensuiro that the cooling fan switch has
been refitted to the radiator.

142 On SOHC engines, disconnect the wire
ard unscrew the coolant temperatura sander
from the inlet manifold (see illustration). On
1.4 2nd 1.6 lire DOHG engines, unscrew the
bleed sorew which is situated in the
thermostat housing cover.

13 Remove the expansion tank cap, and fil the
system by slowly pouring the coolant into the
=xpansion tank t prevent airlocks from forming.
14 If the coolant is being renewed, begin by
pouring in a couple of litres of water, followed
oy the comect quantity of antifreeze, then top-
up with more water.

15 When coolant free of air bubbles emerges
from the orifice, refit the coolant temperature
sender and tighten it securely (SOHC
2ngines), or refit the bleed screw and tighten it
to the specified torqus sstting (1.4 and
1.6 litre DOHC engines) (see illustration].

18 Top-up the coolant level to the KALT (or
COLD) mark on the expansion tank, then rafit
e expansion tank cap.

17 Start the engine and run it until it réaches
rormal operating temperature, then stop the
sngine and allow it to cool.

18 Check for leaks, particularly around
disturbed components, Check the coolant
vel in the expansion tank, and top-up if
necessary. Note that the system must e cold
5efore an accurate level is indicated in the
xpanslon tank. If the expansion tank cap is
removed while the engine is still warm, cover
e cap with & thick cloth, and unscrew the
cap slowly 1o gradually relieve the system
sressure (a hissing sound will normally be
heard). Wait until any pressure remaining in
*he system is released, then continue to tum
the cap until it can be removed

Antifreeze mixture

19 Always use an sthylene-glycol based
antifreeze which is suitable for use in mixed-
metal cooling systems. The quantity of
antifresze and levels of protection  are
indicated in the Specifications.

20 Before adding antifreeze, the cooling
system should be completely drained,

25.12 On SOHC engines, remove the
coolant temperature sender (arrowed)
before filling the cooling system
preferably flushed, and all hoses and clips

checked for condition and seourity.

21 After filling with antifreeze, a label
be attached to the radiator or expansion tank,
stating the type and concentration of
antifreeze used, and the dats installed. Any
subsequent 1opping-up should be made wi
the same type and concentration of antifreeze.
22 Do ot use engine antifreeze in the

id

windscreen/tailgate washer system, as it will
cause damage to the vehicle paintwork. A
sereenwash should be added to the washer
system in the quantities recommended on the
bottle,

1 Waorking inside the vehicle, ensure that the
clutoh pedal is in its normal rest position, then
measure the distarice from the centre of the top
edge of the pedal to the lowest point of the
steering wheel. Fully depress the pedal, and
repeat the measurement (see illustrations) The
measurements can be taken using a suitable
strip of wood of metal, & the important figure is
the diference between the two measuremenis.
Ie the mavement (stroke) of the pedl.

2 The difference between the two measure-
ments must be as given in the Specifications —
if not, adjust the clutch cable as follows to
achieve the specified pedal movement.

25.15 Refitting the thermostat housing
bleed screw — 1.6 litre DOHC engine

3 Working in the engine compartment,
remove the clip from the threaded rod at the
cluich refease arm on the gearbox, then tum
the threaded rod end fitting as required, using
a spanner on the flats provided to hold the
ihreaded rod 2 the end fitting is tumed (see
illustration). Tum the end fitting clockwise to
decreass pedal movement. or anti-clockwise
to increase pedal movement. Recheck the
moyement, and then refit the clip 10.the
threaded rad on completion.

4 On a vehicle in which the clutch has
covered & high mileage. it may na longer be
possible to adjust the cable to achieve the
specified pedal movement, and this indicates
that the clutch friction disc requires renewal
Note that when correctly adjusted, the clutch
pedal will rest sfightly higher than the brake
- itIs incorrect for the two pedals to be
in alignment. [f the pedals are aligned, the
clutch cable requires adjustment.

27 Hinge and lock lubrication .
X
1 Lubricate the hingss of the bonnet, doors
and tailgate with a light general-purpose oll.
Similarly, lubricate all latches, locks and lock
sirkers. At the same time, check the seourity
and operation of al the locks, adjusting them
# necessary (ses Chapter 11),

2 Lightly lubricate the bonnet release

K208

2612 Measure the dimension () from the
top edge of the pedal to the lowest point of
the steering wheel ... .

26.1b . .. then fully depress the pedal and
repeat the measurement (B)

and cable with a suitable grease.

26.3 Removing the clip from the clutch
pedal threaded rod. Threaded rod adjuster
flats arrowed
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1-Cfock the front ihesls: ther 86k 1o The
fear of the vehicle, and support it securely on
axle stands (see Jacking and vehicle sugpor),
2 For a quick check, the thicknsss of friction
material remaining on one of the brake shoss
can be observed through the hole In the braks
backplate which is exposed by prising out the
sealing grommet {see illustration). It a rod of
the same diameter as the specified minimum
friction material thickness is placed against
the shoe friction material, the amount of wear
can be assessed. An electric torch or
inspection light will probably be required. If
the friction material on any shoe Is worn down
1o the specified minimum thickness or less, all
four shoes must be renewed as a set.

3 For 2 comprehansive check, the brake
drum should be removed and cleaned. This
will allow the wheel cylinders to be checked,
and the condition of the brake drum itself to
be fully examined (s8e Chapter 9).

1 The procedure is snmuar to that for the
bleeding of the hydraulic system as descrived
in Chapter 9, except that the brake fluid
reservoir should be emptied by syphoning,
using & (clean) old battery hydrometer or
similar before starting, and allowance should
be made for the old fluid to be expelled from
the circuit when bleeding each section of the
cirouit.

1 Apply the handbrake, then raise e ront of

the vehiele and securely support it on axle

stands (see Jacking and vehicie suppor).

2 Inspect the balljoint dust covers and the

steering gear gaiters for splits, chafing or
wear of these

will cause lass of lubricant, and may allow water
to enter the components, resulting in rapid
deterioration of the ballcints or steering gear.

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

4 Grasp each roadwheel at the 12 o'clock
and 6 o'clock positions, and try to rock it (see
illustration). Very siight free play may be felt,

28.2 Removing the sealing grommet from
a brake backplate

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 faull, I the fres play is still evident with the
footbrake depressed, then there is wear In the
suspension joirts or mountings

5 Now grasp each wheel at the 9 o'clock and
3 o’clock positions, and try to rock it as
before. Any moverment felt now may again be
caused by wear in the hub bearings or the
steering track-rod end balljoints. If the track-
rod end balloint is wom, the visual movement
will be obvious.

6 Using 2 large screwdriver or flat bar, check
for wear in the suspension mourtting 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 Check for any signs of fluid leakage around
the suspension strut/shock absorber bodies,
or from the rubber gaiters around the piston
rods, Should any fluid be noticed, the
suspensian strut/shock absorber is defective
intemally, and should be renewed. Note:
Suspension struts/shock absorbers should
always be renewed in pairs on the same axle.

8 With the vehicle standing on its wheels,
have an assistant turn the steering wheel
back-and-forth about an eighth of a tun each
way. There should be very little, if any, lost
movement between the steering wheel and
roadwheels. If this is not the case, clossly
observe the joints and mountings previously
described, but in addition check the steering
column rubber coupling far wear, and also
check the steering geer itself

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

but if the movement is , further
investigation is necessary to dstermine the

the absorber upper
and lower mountings for any signs of wear

30.4 Rocking a roadwheel to check
steering/suspension component wear

1 Chock the front whesls, then Jnck up the
rear of the veficle and support sscurely on
axle stands (see Jacking and vehicie support).
2 Inspact the rear suspension components for
any signs of obvious wear or damage.
Pay particular attention to the rubber mounting
ushes, and renew if necessary (ses Chapler 10)
3 Grasp each roadwhesl at the 12 o'clock
and 6 o'clock positions, and try to rock it. Any.
excess mavement indicates incorrect
adjustment or wear in the whesl bearings.
Wear may also be accompaniad by a rumbling
sound when the whee! is spun, or a noticeable:
roughness if the wheel is turned slowly. The,
wheel bearing can be renewed as desoribed
in Chapter 10, Section 10,

4 Check the rear shock absorbers in @ similar
manner to that described previously for the
front shock absorbers.

1 With the venicle raised and securely
supported on stands, turn the steering onto
full-lack, then siowly rotate each front
roadwheel. Inspect the condition of the oter

constant velocity (GV) Joint rubber gaiters,
while squeezing the gaiters to open out the
folds. Check for signs of cracking, splits or
deterioratian of the rubber, which may allow
the greass to escape and lead to water and
arit entering the joint. Also check the security
d condition of the retaining clips. Repeat
these checks on the inner GV joints. If any
damage o deterioration is found, the gaiters
should be renewed as described in Chapter 8.
2 At the same time, check the general
condition of the CV joints themselves by first
holding the driveshaft and attempting to
rotate the wheel. Repeat this check by holding
the inner joint and attempting to rotate the
driveshaft. Any appreciable movement
indicates wear in the joints, wear in the
driveshaft splines, or a loose front hub nut.
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Every 30 000 miles (45 000 km) or 3 years —
whichever comes first

front of the car and support it securely on
‘2 stands (see Jacking and vehicle support).
2 Place a suitable container under the drain

plug located at the lower right-hand side of
the transmission housing.

3 Wips clean the area around the drain plug,
then unscrew the plug and allow tfie fluid to
drain nto the contalner.

4 After all the fluid has drained, wipe the drain
plug and the sealing washer with 2 clean rag.
Examine the condition of the sealing washer,
and renew it if it shows signs of scoring or

other damage which may prevent a perfect
seal. Glean the area around the drain plug
opening, and refit the plug complete with the
washer, Tighten the plug securely and lowar
the ear to the ground.

5 Refil the transmission through the dipstick
tubs with the correct quantity and type of
fluid, using the procedures described in
Section 23.

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

General

1 Tre correct functioning of the spark plugs is
wial for the correct running and sfficiency of
e engine. It is essential that the plugs fitted
== appropriate for the engine, the suitable
#ype being specified at the beginning of this
Chapter, If the correct type of plug is used
= the engine Is In good condition, the spark
Siugs should not need attention betwsen
schaduled renewal imterfals, except for
=siustment of their gaps. Spark plug cleaning
i rarely necessary, and should not be
=wempted unless specialised equipment is
=vaianle, as damage can easily be caused to
e firing ends.

2 To check and renew the spark plugs,
procasd as described under the following
Su5-headings.

3432 Measuring a spark plug electrode
gap using a feeler blade

1.0 and 1.2 litre DOHC engines

3 To gain access to the spark plugs, remove
the DIS module as described in Chapter 58.

4 Unscrew the plugs using a spark plug
spanner, a suitable box spanner, or a desp
socket and extension bar. Keep the socket in
alignment with the spark plugs, otherwise if it
is forcibly moved to sither sids, the porcelain
top of the spark plug may be broken off. As
each plug is removed, examine it as follows.
5 Examination of the spark plugs will give &
good indication of ihe condition of the engine.
If the insulator nose of the spark plug is clean
and white, with nio deposits, this is indicativa
of a weak mixture or too hot a plug (a hot plug
transfers heat away from the electrode slowly.
while & cold plug transfers heat away quickly).
6 If the tp and insulator nose are coversd
with hard black-looking deposits, tnen this is
indicative that the idls mixture Is too rich,
Should the plug be black and oily, then it is
likell that the engine is fairly warn, as well as
the mixture being 100 rich.

7 If the insulator nose is covered with light-

34.9b Measuring a spark plug electrode
gap using a wire gauge

tan to greyish-brown deposits, then the
mixture is correct and it is likely that the
engine is in good condition.

8 The spark plug gap is of considerable
importance as, if it s too large or too small,
the size of the spark and its efficiency will be
seriously impaired. For the best results, the
spark plug gap should be set in accordance
with the Specifications at the beginning of this
Chapter.

9 To set the spark plug gap, measure the gap
between the electrodes with a fesler blade,
and then bend open, or close, the outer plug
electrode untll the correct gap is achieved
(see illustrations). The centra olectrode
should never be bent, as this may crack the
insulation and cause plug failure, if nothing
worse.

10 Spacial spark plug elsctrode gap
adjusting tools are available from most motor
acoessory shops {see illustration),

11 Befors fitting the new spark plugs, check
that the threaded cannector sleeves on the
top of the plug are tight, and that the pllig
exterior surfaces and threads are clean.

34.10 Adjusting a spark plug electrods
gap using a special tool
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12 Screw in the spark plugs by hand where
possible, then tighten them to the specified
torque. Take exira care 1o enter the plug
threads correctly, as the cylinder head is of
light alloy construction (see Haynes Hint).

13 Refit the DIS module as described in
Chapter 5B.

1.2and 1.4 litre SOHC engines
14 If necessary, mark the HT leads 1 to 4, 1o
correspond to the cylinder the lead serves (No
1 cylinder is nearest the timing belt end of the
engine)

Caution: Pull the HT leads from the plugs
by gripping the end connectors, not the
leads, otherwise the lead connections may
be fractured.

15 It is advisable Lo remove any dirt from the
spark plug recesses using a clean brush,
vacuum cleaner of compressed air, befors

34.18c Use asi ble long-reach socket
1o remove the spark plugs - 1.4 and
1.6 fitre DOHC engines

34.18a Removing the plastic cover from
the camshaft cover — 1.4 and 1.6 litre
DOHC engines

removing the plugs, to prevent the dirt
dropping into the cylinders.

16 Proceed as described in paragraphs 3
to 12

17 Reconnect the HT leads in their correct
order.

1.4 and 1.6 litre DOHC engines

18 Proceed as described in paragraphs 3
to 12, noting the following paints (see
illustrations).

a) For access to the spark plugs, the oil filer
cap and the plastic cover must be
removed from the top of the camshaft
cover: The plastic cover is secured by two
screws,

b) A plastic tool is provided (attached 1o one
of the spark plug feads) fo pul the HT
leads from the spark plugs.

©) Take great care, when removing and
refitting the spark plugs, to use a suitable
long-reach socket, vihich locates in the
spark piug hole (the manufacturers
recommend the use of Vauxhall/Opel
special tool KM-194-B), If a standard.
spark plug removal socket is used, which
does not provide adequate guidance in

34.18d Tighten the spark plugs
specified lorque - 1.4 and 1.6 fitre DOHC
engines

34.16b Using the piasti tool to pull an HT
lead from a spark plug - 1.4 and 1.6 litre
DOHC engines

the spark plug’s fole, it (s possible for the
socket to touch the ceramic body of the
Spark plug, causing heiriine crecks ~this
mey cause intermittent misfiring and
possible damage to the catalytic

converter.
) Tighten the spark plugs to the specified
rque.
&) Reconnect the HT leads in their correct
order.
f) When refitting the plastic cover, ensure

that the lugs on the plastic cover engage
with the rubbers on the camshaft cover.

i
. 120nd 14 ire SOHC an

Rsfer lo Chaptar 28.

34.180 Ensure that the plastic cover
lugs (1) engage with the camshaft cover
rubbers (2) - 1.4 and 1.6 litre DOHC
engines




Chapter 2 Part A: 1.0 & 1.2 litre
DOHC engine in-car repair procedures

2A#1

Contents

Camshaft cover — removal and refitting . .8 Engineoillevelcheck ......................% See Weekiy checks
Camshatt sprockets - removal and refitting . 8 Fiywhesl/driveplate - removal, inspection and refiting . 4
Camshafts, tappets and rocker arms ~ removal and reﬂltmg <..... 9 Generalinformation .. 1
Compression test - description and mlemrstauor\ . 2 Oil pump~removal, inspection and refiting . . .

Crankshaft oil seals - renswal . ... .. z .13 Sump and ol pick-up pipe - removal and refitting s
Crankshaft pulley  removal and reftting 5 Timing chain tensioner - removal, inspection and reM‘hng =y
Gylinder head ~ removal and refitting ... 0 .10 Timing cover - removal and refitting . ... .6
Engine/gearbox mountings — inspection and renewal 15 Valve timing ~ checking and adjustment s o

Engine oil and filter — renawal

Degrees of di

. See Chapter 1

iculty

Easy, sitable for Fairly easy, sutable 3\, | Fairly cifficutt, %, | Difficut, sutable for f\t Very difficult, §
novice with ltle: forbeginerwith 2 | suitable for competent & | experienced DIY A\ | suitable for expert DIY &
experience | someexperience R | DIY mechario R | mechanic X | or professional By
Specifications
General
Engine type:
1.0 litre engine S TR SR LI S S N T . Three-cylinder, in-lina, water-cooled. Double overhead camshatts,
chain-driven, acting on racker arms and hydraulic valve lifters
1.2 litre engine Four-cylinder, in-line, water-cooled. Double overhead camshatts,

Manufecturer's engine cod
1.0 ltre engine
1.2 ltre engine

Bore &

Stroke:

1.0 fite engine
1.2 litre engine

Capacity:

1.0 litre engine

1.0 litre engine
1.2 fitre engine
Oirection of crankshaft rotation -
Gompression ratio ..

chain-driven, acting on rocker arms and hydraulic valve lifters

X10XE
X12XE
72.50 mm

78.60 mm
72,60 mm

973cc
1199 cc

3 (No 1 cylinder at timing chain end of engine)
-2 (No 1 cylinder at timing chain end of enging)
Clockwise (viewed from timing chain end of engine)

“For details of engine code location, see Vehicle identification’ in the Reference Chapler.

Lubrication system
Minimurm ol pressure at 80°C
Oil pump type ... .
Gear-to-housing clearance (endfioat) .

1.5 bars at idle speed
i Gear-type, driven directly from crankshaft
.................... . 0.035 to 0.070 mm
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Flywheel

Maximum permissible lateral run-out of starter ring gear . ..........

Refinishing limit ~ maximum depth of material which may be

removed from cluteh friction surface ... - .ooiieiiiens

Torque wrench settings
Air conditioning compressor o cylinder block . . . ..
Auxiliary drivebelt tensioner to cylinder block:

MIOBER © iy
Big-end beanng ‘Gap bots:*
Stage

Camshaft bearing cap bolts
Gamshaft cover bolts .
Camshatt position sensor to fiming cover
Ceminef eoiecker bolt*
Stage 1
Bl 0 e i
Catalytic converler support bracket bolts .
Catalytic converter-to-exhaust manifold nuts
Coolant pump bolts .
Coolant pump pulley bolts
Crankshaft puley hub-to-crankshaft bolt:*
Stage 1
Stage? ...
Grankshaft pulley-to-puilsy hub bolis
Gylinder biook baseplats to oylinder blod
M6 bolts:
Stage 1 .
Stage2 ...
M8 bolts:

Cylindar ook closure ot for TDG setting ool .
Cylinder head bolts
Stage 1
Stage? ..
Stage3 .

Gylinder head cover bolts . .
Engine mountings:
d:

Gearbox/transmission bracket-t tc«mounllng biock bolts
Mounting block-to-body bolts™
Rear:

Gearhox/transmission brackot-to- mour\\mg block bolts

Mounting block-to-body bolts ... .

Right-hand:

Engine brackel-to-engine bolts:
Models without power steering . .
Modsls with power steering . i’

Engin bracket-to-mounting block boltnut

Mointing block-to-body bolts:
Models without power steering
Models with power steering

Engine-to-automatic transmission bolts .
Engine-to-manual gearbox balts .. ..
Fiywhesl/criveplate bolts:*

Stage 2
Fuelfeed and refum hase unions
Fuel injector wiring trough to inet manifold -
Heat shield to exhaust manifold . e
Inlet manifold support bracket to oylinder black ...

bolts .

0,500 mm

0,300 mm

20

55

10

Angle-tighten a further 60°
8

8

6

50

Angle-tightsn a further 60°
20

35

8
20

150
Angle-tighten a further 45°
8

10
Angle-tighten a further 60°

25
Angle-tighten a further 60°
80

25

Ao tions further 60°
Angle-tighten a further 60°
Ang\e ighten a further 60"

35
Angle-tighten a further 30°
15

8
8
20

Iof ft
15

15
#
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Torque wrench settings (continued)
inlet manifold support bracket to manifol

1.0fltre engines .

1.2 tre engines .
Oil baffle plate bots .
Ol dipstick guide tube 1o exhaust manifold
Oil fiiter housing to cylinder block
il filter housing cap to filter housing .
il pump cover to timing cover .
Oil pick-up pipe-to-sump bolts

Sump to cylinder block baseplate and timing cover

Sump to gearbox/transmission:
M10 bolts .
M8 bots .

Thermostat housing Coverbolts ......

Timing chain guide rail to cylinder black -

Timing chain sliding rail to cyiinder head -

Timing chain tension rail pivot bolt

Timing chain tensioner closure bolt (or locking pin accass;

Timing chain tensioner to cylinder head
Timing cover bolts:
T

o= e
Timing cover oil fill channe closure plug .
Toraue converter to driveplate®
“Use new bolts.

“Use thread- /ocking compound.

s

1 gw,v we ’

How to use this Chapter

This Part of Chapter 2 describes the repair
srocedures which can reasonably be carried
aut on the engine while it remains in the
wericle. If the engine has been removed from
the vehicle and is being dismantled as
sescribed in Chapter 2D, any preliminary
Sismantiing procedures can be ignored.

Note that, while it may be possible
shysically to overhaul items such as the
piston/connecting rod assembliss while the
=naine is In the vehicle, such tasks are not
usually carried out as separate operations,
2nd usually require the execution of several
=dditional procedures (not lo mention the
cizaning of companents and of oilways); for
s reason, all such tasks are classed as
smaior overhaul procedures, and are described
= Chapter 2.

Chapter 2D describes the removal of the
=agine/transmission unit from the vehicle, and
#5 full overhaul procedures which can then
5= carried out.

Engine description

The engine is of three-cylinder (1.0 litre) or
sour-cylinder (1.2 itre) in-line type, with double
overhead camshafts (DOHC). The engine is
mounted transversely at the front of the
venicle. Apart from the obvious difference in
= number of cylinders, the two engines are
wriually identical in all other respects.

The crankshaft runs in five shell-type main
Searings with crankshaft endfloat being

controlled by thrustwashers which are
an integral part of No 3 main bearing
shells (1.0 lire_engines), or No 4 main
bearing shells (1.2 fitre engines).

The connecting rods are attached to the
crankshaft by horizontally-split sheil-type big-
end bearings. The pistons are attached to the
connecting rods by gudgeon pins, which are
an interference fit in the connecting rod small-
end bores. The aluminium-alloy pistons are
fitted with three piston rings - two
compression rings and an oil control ring.

The camshafts are driven from the
crankshaft by a hydraulically tensioned timing
chain. Each cylinder has four valves (two infet
and two exhaust), operated via rocker arms
which are supported at their pivot ends by
hydraulic self-adjusting valve lifters (tappets).
One camshaft operates the inlet valves, and
the other operates the exhaust valves.

The inlet and exhaust valves are each
closed by a single valve spring, and operate in
guides pressed into the cylinder head.

A rotor-type oil pump is located in the
timing cover attached to the cylinder block,
and is driven directly from the cranksnatt.

The coolant pump s located extornally on
the timing cover, and is driven by the auxiliary
drivebelt.

Repair operations possible with
the engine in the vehicle
The following operations can be carried out
without having to remove the engine from the
vehicle
) Removal and refitting of the cylinder
d,

hea
b) Removal and refitting of the timing cover.
) Removal and refitting of the timing chain,
tensioner and sprockefs.

) Removal and refitting of the camshatts.
&) Removal and refitting of the sump.
1) Removal and refitting of the big-end
bearings, connecting rods, and pistons .
) Removal and refiting of the oil pump.
1) Renewal of the cranksnatt oil seals.
i} Renewal of the engine mountings.
) Removal and refitting of the
flywheel/driveplate.
“Although  the operation marked with an
asterisk can be carried out with the engine in
the vehicle (after removal of the sump), it is
preferable for the engine to be removed, in the
interests of cleanliness and improved access.
For this reason, the procedure Is described in
Chepter 2D.

Note: A suitable compression gauge will be
required o carry out this test.

1 When engine performance Is down, or if
misfiring occurs which cannot be atiributed to
the ignition or fuel systems, a compression
test can provida diagnostic clues as to the
engine’s condition. If the test is performed
regularly, it can give waming of trouble bafore
any other symptams become apparent

2 The engine must be fully warmed-up to
niormal operating temperature, and the battery
must be fully charged. The aid of an assistant
will also be required.

3 Remove the DIS module from the top of the
camshat cover as described in Ghapter 58
Ensure that the ignition is switched off then
disconnect the two wiring plugs from the
engine management electronic control unit
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i the wiring
the air mass meter (arrowed) . . .

located on the left-hand side of the inlet
manifold.

4 Remove all of the spark plugs from, the -
engine (see Chapter 1), =
5 Fit a compression tester fo the No 1 spark
piug hole (No 1 cylinder is nearest the fiming
chain end of the engine) - the type of tester
which screws into the plug thread is 1o be
preferred.

6 Have an assistant hold the accelerator
pedal fully depressed, at the same time
cranking the engine over for approximately
four seconds on the starter motor. After one
or two revolutions, the compression pressure
reading on the gauge should build up to a
maximum figure and then stabilise. Record
the highest reading abtained.

7 Repeat the test on the remaining cylinders,
recording the pressure in each.

8 All oylinders should produce very similar
pressures; any difference greater than that
specified indicates the existsnce of a fault
Note that the compression should bulld-up
quickly in a healthy enging; low compression
on the first stroke, followed by gradually-
increasing pressure on successive strokss,
indicates  worn piston rings. A low
comprassion reading on the first stroke, which
does not bulld-up during successive strokes,
indleates leaking valves or a blown head
gasket (a cracked head could also be the
cause). Deposits on the undersides of the
valve heads can also cause low compression.
9 fthe pressure in any cylinder s significantly
lower than that In the remaining cylinders,
carry out the following test to isolate the

3.3 Lift the wiring hamess trough from the
camshaft cover and move it to one side

sensor (4]
and camshatt position senser (B). . .

cause. Introduce a teaspoonful of clean
engine ol Into the relevant cylinder through ts
spark plug hole, and repeat the test.

10 f 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 bumt valves, or a blown head
gasket may be to blame.

11 Alow reading from twa adjacent cylinders
is almost certainly due to the head gasket
having blown between them; the presence of
caolant in the engine ol will confirm this,

12 If one cylinder is about 20 percert lower
than the others, and the engine has a slightly
rough idle.  worn camshaft lobe could be the
cause,

13 If the compression reading is unusually
high, the combustion chambers are probably
coated with carbon deposits. If this is the
case, the cylinder head should be removed
and decarbonised (see Chapter 2D).

14 On completion of the test, refit the spark
plugs, reconnect the electronic control unit
wiring plugs (ensure that the lgnition is

iluﬁf

Note: A new camshaft cover rubber seal will
be required for refitting, and a suitable silicone
sealant (Vauxhail/Opel No 90 543 772, or
equivalent) will be required to seal the timing
cover-to-cylinder head upper joint,

il
3.7 Lift the camshaft cover up and off the
cylinder head

. : T
c ... and at the oil pressure switch
{arrowed)

3.2

Removal
1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).
2 Disconnect the wiring connectors at the alr
mass meter, coolant temperature sensor,
camshaft position sensor and oil pressure
switch (see illustrations).
3 Lift the wiring harness trough from the
camshaft cover and move it to one side (see
illustration).
4 Disconnect the two breather hoses at the
right-hand rear of the camshaft cover.
5 Remove the DIS modle from the centre of
the camshaft cover as described in Chapter 5B.
6 Progressively slacken the camshaft cover
retaining bolis until they are all fully
unscrewed. Note that the bolts are captive
and will remain In place in the cover &s it is
removed.
7 Lift the camshaft cover up and off the
oylinder head (see llustration).
Refitting
8 Remove the old seal from the camshaft
cover, then examine the inside of the cover for
a build-up of oil sludge or any other
contamination, and if necessary clean the
cover with paraffin, o a water-soluble solvent.
Dry tha cover thoroughly before refitting.
9 Chack the condition of the rubber seals on
ihe camshaft cover retaining bolts, If the seals
re in any way damaged or deformad,
carsfully tap the bolts out of the camshaft
cover using a soft-faced mallet and fit new
seals to the bolts (see illustrations).

camshaft cover .. .
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10 Fit a new rubber seal to the cover
ensuring thal it is correctly located in the
camshaft cover groove (see illustration).

11 Inspect the joint betweer the timing cover
and cylinder head, and cut off any projscting
timing cover gasket using a sharp knife (see
illustration).

12 Thoroughly clean the mating faces of the
camshaft cover and cylinder heat

13 Apply a 2 mm diameter bead of silicone
sealant (Vauxhall/Opel No 90 543 772, or
equivalent) 1o the joint between the timing
cover and cylinder head on each side (see
illustration).

14 Locate the camshaft cover on the cylinder
head and screw in the retaining bofts.
Progressively and evenly tighten the retaining
Bols to the specified torque.

15 Refit the DIS module from the centre of
the camshaft cover as described in Chap-
ter 58,

16 Reconnect the two breather hoses o the
right-hand rear of the camshatt cover.

17 Locate the wiring hamess trough in the
camshaft cover slots then reconnect the air
mass meter, Coolant temperature sensor,

camshatt pasition sensor and oil pressure
switeh wiring connectors.

18 Recornect the battery negative terminal
on completion.

: Certain speclal 100l will be required for
this operation. Read through the eniire
procedlure to familiarise yourself with the work
involved, then eithar obtain the manufacturer's
special tools, or use the alternatives
described. New gaskets and seafing rings will
aiso be required for all disturbed components.
Checking
1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter)

2 Remove the air cleanor assembly as
described in Chapter 4A.

4.6 Turn the orankshatt until the TDC
notch (A) on the crankshaft pulley is
located just before the cast lug (B) on the
timing cover

3.10 Fita new rubber seal ta the camshaft
cover ensuring that it is correctly located
in the cover groove

e

341 Cut aft any projecting timing cover
gasket using a sharp knife

3 Remove the camshat cover as described in
Section 3,

4 Firmly apply the handbrake, then jack up
the front of the car and support it securely o
axle stands (see Jacking and vehicle support].
Remove the right-hand front roadwheel and
the wheelarch liner for access to the
crankshaft pulley.

5 On models with air conditioning, relsase the
tension on the auxiliary drivebelt and lock the
tensioner in the released position as
descrived in the auxiliary drivebelt renewal
progedure in Chapter 1. Note that it is not
necessary to completely remove the drivebelt
as this would entail removal of the right-hand
engine mounting bracket, With the drivebelt
tension released, slip the beit off the

4.7 With No 1 piston on the compression
stroks, the camshaft lobes for No 1
cylinder should be painting outwards

313 Apply 3 besd of slcomt eienk 10
the joint between the fiming cover and
cylinder head on each side
compressor pulley. Unbolt the compressor
from the cylinder block, release the refrigerant
lines from their brackets and support the
compressor clear of the engine. Do not
disconnect the refrigerant lines from the

compressor.

6 Using a sockst or spanner on the
crankshaft pulley hub bott, tum the crankshaft
in the normal dirsction of rotation (clockwise
as viewed from the right-hand side of the car)
until the TDC notch on the crankshaft pulley is
located just before the cast lug on the timing

cover (see ).
7 Check that No 1 piston is on the
compression stroke by observing No 1

cylinder camshatt lobes. Al four lobes should
be painting outwards (away from the engine)
(see illustration). i they are not, No 1 piston
is on the exhaust stroke and the crankshaft
should be turned through a further full turn,
stopping once again just before the TDC
notch aligns with the lug on te timing cover.
8 Undo the closure bolt from the crankshaft
TDC position setting hote: The plug Is located
on the front facing side of the cylinder block
baseplate, adjacent to the timing cover joint.
Note that a new closure bolt sealing ring will
bs required for refitting.

9 If the Vauxhall/Opel TDC positioning pin
KM-952 is available, insert the 100! into the
TG position setting hole. Slowly turn the
crankshatt in the normal direction of rotation
until the tool engages with the TDG slot in the
crankshaft, and moves fully in, up to its stop.
10 In the absence of the Vauxhall/Ope! tool, a
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4.12 Camshaft setting tool farrowed) made
from steel strip and inserted into the
camshaft slots

typical commercially available clutch aligning
tool of the type having interchangeable cones
and collars of various diameters can be used as
an altemative (see Tool Tip 1). Assemble the
tool 5o that the end collar (the part that normally
engages with the crankshaft spigot bearing) is
of 12 mm diameter, and the slding cone (the
part that nomally engages with the clutch disc
hub) is of 17.5 mm diameter. Insert the tool into
the TDG position setting hole, and slowly turn
the orankshatt in the normal direction of rotation
until th end collar engages with the TDC siotin
the orankshaft web. Push the cone fully Into the

4402 The end of the tool must engage
with the slot In the crankshaft web
(arrowed) - shown with engine partially
~digantied

setting hole &s far as it will go, and the
crankshaft should now be locked in the TDG
position (ses illustrations).

11 if the Vauxhall/Opel camshait setting tool
KM-953 s available, insert the tool Into the
slots in the left-hand end of the camshafts.
Ensure that the tool is inserted fully, up to its
stop, to lock both camshafts,

12 Inthe absenco of the Vauxhall/Opsl tool, &
camshaft setting tool can be made out
of 5 mm thick flat steel strip, approximately
20 mm wide and long enough to engage both
camshaft slots. Insert the setting 1cal into the
camshaft slots to lock the camshafts in the
TOG position (see illustration). Note that a
ready-mads squivalent is available from tool
stockists.

13 If it is not possibie to insert the camshatt
sstting toal, then the valve timing must be
adjusted as described in paragraphs 17 to 35
below

14 If all is satisfactory so far, the position of
the camshaft position sensor phase disc on
the inlet camshaft should be checked as
follows. This check entails the use of
Vauxhall/Opel camshaft sensor phase disc
positioning too| KM-954. If this tool is not
avallable, an alternative can be fabricated as
foliows.

4.40b Gluteh aligning tool in position in the
TDG setting hole

15 The Vauxhall/Opel positioning tool
(KM-954) is a relatively substantial die-casting,
the purpose of which Is to check the position
of the phase disc, and also to hold the phase
disc in the correct position on the camshaft
sprocket if adjustment is required. During the
workshop procedures undertaken for the
preparation of this manual, we discovered that
a tool made from stiff cardboard {such that
used for the cover of a Haynes manual)
worked just as well as the factory tool {see
illustrations and Tool Tip 2).

16 Using the Vauxhall/Opel positioning tool,
or the home-mads altemative, check to see if
the tool will engags with the phase disc on the
camshaft, and also seat squarely on the
timing cover surface, If it does, proceed to
paragraph 31, If adjustment Is required,
procead as follows.

Adjustment

Note: New camshaft sprocket retaining bolis
vill be required for this operation.

17 Remove the camshaft sensor phase disc
positioning tool, and the tool used ta lack the
camshafts in position

18 Unscrew the liming chain {ensioner
closure plug from the timing cover, located
just below the heater hose union on the

(KM-954)

de cardboard alternative camshaft sensor phase
disc positioning tool in place
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ALL DIMENSIONS IN MM

—

coolant pump. Note that & new closure bolt  Vauxhall/Opel tool is being used, bolt it into  initial torqus loading o hold the sprockets
sealing ring will be required for refitting (see position on the timing cover. and the phase disc in position when the
Hlustration) 26 Tighten the camshaft sprocket rataining  setting tools are removed.

19 Using a suitable spanner engaged with  boits to 10 Nm/7 [bfft, Note that this s justan 27 Remove the crankshaft, camshaft and
the flats provided on the inlet camshaft, apply . . : " .

tension in a clockwise direction (as viewed
from the right-hand side of the car) 10 the
camshaft, to take up any slack in the timing
chain (see illustration]. This will pusn the
timing chaln tensioner plunger fully into its
bore.

20 Hold the camshaft in this position and
retain the tensioner plunget in the released
position by inserting a 2 mm diameter roll pin,
approximately 30 mm long, through the
closure plug aperture and into the hole on the
tensioner body (see illustrations)

21 Slacken and remove the sprocket
retaining bolts for both camshafts, using a
spanner to counterhold each camshaft as the
bolts are slackened.

22 Fit the new bolts to both camshaft
sprockets and tighten them finger tight only at
this stage. Check that the phase disc on the
inlet camshaft can still be turmed.

23 Again, using the spanner on the camshaft
flats, tum the camshafts slightly, as
necessary, urtil the camshaft setting taol can
be reinserted inta the slots in the ends of the
camshafts.

24 Remove the roll pin used to hold the
timing chain tensioner plunger in the retracted
position.

25 Tum the camshaft sensor phase diso .
slightly, as necessary, and locate the & s

Vauxhall/Ops! positioning tool (KM-854), or  4.20a Insert a 2 mm diameter roll pin, 4200
the home-made altamative over the discand  approximately 30 mm long, through the tensioner body (arrowec)
in contact with the timing cover. If the closure plug aperture .

419 Using a spanner on the flats of the

inlet camshatt, apply tension in a
clockwise direction, to take up any slackin
the timing chain

and into the hole on the
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5.5 Undo the six bolts and remove the
crankshatt pulley from the pulley hub

phase disc setting tools, then tighten the
camshaft sprocket retaining bolts to the
specifid torque in the stages given in the
Specifications. Gounterhold the camshafts
using the spanner on the camshaft flats as the
sprocket bolts are tightenad.

28 Tum the crankshaft through two complete
revalutions, stopping just before the TDG notch
on the crankshaft pulley aligns with the cast lug
on the timing cover (see illustration 4.6)
Gheck that all four lobes for No 1 oylinder are
pointing outwards (away from the engine)

29 Slowly tum the crankshatt further until the
TDC position setting tool can orice again be
inserted to lock the crankshatt,

30 It should now be possible to re-insert the
camshaft setting tool into the slots in the
camshafts, and to fit the camshaft sensor
phase disc setting tool over the disc. If this is
not possible repeat the entire adjustment
procedure.

31 If all is satisfactory, remove all the
setting/aligning tools and refit the timing chain
tensioner and cylinder block closure bolts
using new sealing rings. Tighten both closure
bolts to the specified torque.

32 On models with air conditioning, refit the
compressor to the cylinder block and tighten
the mounting bolts to the specified torque.
Refit the refrigerant lines to their relevant clips
or brackets, then refit the auxiliary drivebelt as
described in Chapter 1.

33 Refit the wheelarch liner and the
roacwheel. Tighten the roadwheel bolts to the
specified torque, then lower the vehicle to the
ground.

34 Refit the camshaft cover as described in
Seation 3.

35 Refft the air cleansr assembly as

described in Chapter 44, then reconnect the
battery negative terminal.

Removal

1 Firmly apply the handbrake, then jack up
the front of tha car and support it securely on
axle stands (see Jacking and vehicle support.

Remove the right-hand roadwhesl and the
wheslarch finer.

2 Release the tension on the auxiliary
drivebelt and lock the tensioner In the
toleased position as described in the auxiliary
drivebelt renewal procedure in Chapter 1.
Note that it is not necessary to completely
remove the drivebelt, as this would entail
removal of the right-hand engine mounting
bracket.

3 With the drivebelt tension released, slip the
belt off the crankshaft pulley.

4 Using quick-drying paint, o similar, make
an alignment mark between the crankshatft
pulley and tha pulley hub. it should only be
possible to refit the pulley in one position, but
it is advisable to make an alignment mark
anyway.

5 Unscrew the six crankshaft pulley retaining
bolts and remove the pulley from the hub (see
illustration). If necessary, prevent the
crankshaft from turning as the pulley bolts are
slackened using a spanner or socket on the
pulley hub bott.

Refitting

& Align the marks made on removal and
locate the pulley on the hub.

7 Refit the six retaining bolts and
progressively tighten them to the specified
torque

8 Refit the auxiliary drivebelt over the
cranksnaft pulley and ensure that it is
correctly seated in the other pulleys.

9 Unlock the auxiliary drivebelt tensioner as
described in Ghapter 1 to retension the
drivebelt.
10 Refit liner

the wheslarch and the

toacwheel and tighten the wheel bolts to the
specified torque.
11 Lower the car to the ground.

: The special tools described in Section 4
will also be required for this operation. Read
through the entire procedure and also the
procedures contained in Section 4 to
familiarise yourself with the work involved,
then either obtain the manufacturer's special
taols, or use the alternatives described. New
gaskets and sealing rings will also be required
for all disturbed companents, together
with new camshatt sprocket retaining bofts,
A tubo of silicone sealant (Vauxfiall/Opel
No 90 543 772, or equivalent) will also be
nesded to seal the joint between the cylinder
block and cylinder head.

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chaper).

2 Remove the air cleaner assembly as
described in Chapter 4A

3 Remove the camshaft cover as desoribed in
Section 3

4 Slacken, but do rot remove, the three
coolant pump pulley retaining bolts.

5 Remove the auxiliary drivebelt, together
with the right-hand engine mounting bracket,
as desoribed in Chapter 1

& On models without air conditioning, undo
the auxiliary orivebelt tensioner lower
mounting boit and the tensioner roller arm
upper pivot bolt. Remove the tensioner from
the timing cover.

7 On models with air conditioning, using a
suitable spanner or socket and wrench
engaged with the tensioner roller bolt,
gradually release the tensioner by levering the
tensioner roller anti-clockwise. Undo the
tensioner lower mounting boft and upper pivot
bolt, ther remove the tensioner from the
timing cover. Store the tensioner upright n its
normally fitted position after removal.

8 Remove the altenator as described in
Chapter 5A.

9 Drain the cooling system as described in
Chapter 1.

10 Undo the three bolts securing the
thermostat housing cover to the coolant
pump. Release the clip securing the top hose
to the radiatar and remove the top hose
and thermostat housing cover together.
Remova the sealing ring from the housing
cover noting that a new one will be required
for refitting.

11 Release the clips and disconnect ths
bottom hose from the radiator, expansion
tank and coolant pumj

12 Release the clips and disconnect the
heator and expansion tank hoses from the
coolant pump.

13 Remove the previously slackensd coolant
pump pulley bolts and remove the pulley from
the pump.

14 Using a socket or spanner on the
crankshaft pulley hub bolt, turh the erankshaft
in the normal direction of rotation (clockwise
as viewed from the right-hand side of the car)
until the TDG netch on the crankshatt pulley is
located just before the cast lug on the timing
cover (see illustration 4.6),

15 Check that No 1 piston is on the
compression stroke by observing No 1
oylinder camshaft lobes. All four lobes should
be pointing outwards (away from the engine).
If they are not, No 1 piston is on the exhaust
stroke and the crankshaft should be turned
through a further full tum, stopping once.
again just before the TDG notch aligns with
the lug on the timing cover

16 On models with air canditioning, unbolt
the compressor from the cylinder block,
release the refrigerant lines from their
brackets and support the compressor clear of
the engine. Do not disconnect the refrigerant
lines from the compressor.

17 Using quick-drying paint, or similar, make
an alignment mark between the crankshaft
pulley and the pulley hub, It shiould only be
possible to refit the pulley n one position, but
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6.19 Slacken the crankshatt pulley hub
retaining bolt (arrowed)

it is advisable to make an alignment mark

ay.
18 Unscrew the six crankshaft pulley
r=taining bolts and remove the pulley from the
Sub. If necessary, prevent the crankshaft from
turning as the pulley bolls are siackened,
using a spanner or socket on the pulley hub
bolt

18 Using a suitable socket, initially siacken
“ut do not remove) the crankshaft pulley hub
wetaining bolt (see illustration). The
crankshaft can be prevented from turning as
1he bolt ie slackened, using Vauxhall/Opel
=pecial tool KM-956 or a similar tool which will
2ngage with the flats on each side of the
sulley hub. Alternatively, remove the starter
motor, and lock the flywhoel ring gear testh
using a sultable hookad toal bolted 1o the
selinousing.

20 Undo the closure bolt from the crankshaft
TOC position setting hole. The plug is located
n e front facing side of the cylinder block
Baseplate, adjacent to the timing cover joint.
Note that a new closure bolt sealing ring will
5= required for refitting.

21 Temporarily place the crankshatt pulley
Back on the hub and check that the TDC
moich is still positioned just before the lug on
e timing cover.

22 Siowly turn the crankshatt in the normal
eection of rotation until the TDC pesitioning
@0 (or suitable alternative) described in
seragraphs 9 and 10 of Section 4, engages
it the TDG siot in the crankshaft

Femove the crankshaft pulley, if still in
sizce, and check that the punch mark on the
ey hub is in the 11 o-clock posftion

24 Insert the camshaft setting tool described
= paragraphs 11 and 12 of Section 4 Into the
=i in the ends of the camshafts.

25 Unscrew the coolant pump. retaining
Soits. noting the locations of the three short
Sors The short holts secure the pump to the
Sming cover, and the long bolts secure the
2ump and the timing cover to the cylinder
Siock and oylinder head,

25 Withdraw the coolant pump from the
Sming cover, noting that i may be
mecessary to tap the pump lightly with a soft-
#2ced mallet fo free it from the locating
Soweis.

6.31 Push back the timing chaln tensioner
plunger and secure It In the released
position with a2 mm diameter roll pin

27 Recover the pump sealing ring noting tnat
2 new one must be used for refitting.

28 Unscrew the previously —slackened
crankshaft pulley hub retaining bolt and
remove the hub from the crankshat. Note that
anew bolt will be required for refitting.

29 Remove the sump as described in Sec-
tion 11

30 Undo the timing cover retaining bolts and
remave the timing cover from the engine. The
cover will be initially tight as it is located an
dawels and seoured by sealant. If necessary,
gently tap it off using a soft-faced mallet.

31 Fully push back the timing chain tensioner
plunger and secure it in the released position
by inserting a 2 mm diameter roll pin,
approximately 30 mm long, In the hole on the

6.33 Undo the two boits (arrowed) and
remove the timing chain guide rail from the
cylinder block

L

6.35a Lift the timing chain off the
sprockets and remove the chain .

6.32 Undo the two bolts {arrowed) and
remove the timing chain sliding rail from
the cylinder head

tensioner body (see llustration).

32 Undo the two bolts and remove the timing
chain sliding rail from the top of the cylinder
head (see illustration).

33 Undo the two bolts and remove the timing
chain (front) guide rail from the cylinder block
(see illustration).

34 Undo the lower pivot boit and remove the
timing chain (rear) tension rail from the
eylinder block (see illustration).

a5 Lift the timing chain off the sprokets and
remove the chain, then remove the drive
sprocket from the crankshaft (see
illustrations).

36 Remove the composite gasket from the
cylinder block baseplate, cylinder block, and
cylinder head, using a plastic spatula it

6.34 Undo the lower pivot bolt and remove
the iming chain tension rail from the
cylinder block

... then remove the drive sprocket
from the crankshaft
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6.36 Remove the timing cover composite
gasket from the cylinder block baseplate,
cylinder block, and cylinder head

necessary o release the sealant (see
illustration). Nots that if the cylinder head has
ever been previousy removed, the gasket wil
be a two-piece type, with a split at the
cylinder head-to cylinder block joint. A new
qasket wil be required for refitting

37 Thoroughly clean the timing cover and
remove all traces of gasket and sealant from
all the mating surfaces. Similarly clean the
cylinder block baseplate, cylinder block and
cylinder head mating surfaces. Ensure that all
traces of old sealant are removed, particularly
from the area of the cylinder head-to-cylinder
block joint.

38 Inspect the fiming chain, sprockets,
sliding rail, guide rail and tension rail for any
sign of wear or deformation, and renew any
suspect components as necessary. Renew
#he crankshaft timing chain end oil seal in the
timing cover as a matter of course using the
procedures described in Sectior 13.

39 Itis advisable also, to check the candition
of the timing chain tensioner at this stage, as
described in Section 7.

40 Qbtain all new gaskets and componants
25 necessary ready for refitting.

Refitting

41 Commence refitting by inserting a new

6.47 Kespmg the timing chain tight on the exhaust camshatt side,
locate the chain over the sprockets

B i
.44 Apply a2 mm diameter bead of
silicone sealant to the joint between the
cylinder block and cylinder head on
each side

coolant pump seal into the groove in the
timing cover.

42 Check that the locating dowels are in
place, and that the mating surfaces are clean
and dry, then locate the pump in position on
the timing cover,

43 Refit the three coolant pump short
retaining bolts, ensuring that the bolts are
fitted to_their correct focations (refer to
Chapter 3 if necessary). Tighten the bolts to
the specified torque.

44 Apply a 2 mm diameter bead of silicone
sealant (Vauxhall/Opel No 90 543 772, or
equivalent) to the joint between the cylinder
block and cylinder head on each side (see
illustration). The bead should be long enough
to fill the joint in the area covered by the
timing cover gasket.

45 Ensure that the locating dowels are in
position, then locate the new timing cover
gaskst in place on the cylinder head, cylinder
block and baseplate.

46 Siide the timing chain drive sprocket onto
the crankshaft with the markings facing
outwards (see illustration).

47 Engage the timing chain with the drive
sprocket then, keeping it tight on the exhaust
camshatt side, feed the chain up and over the
camshait sprockets (see illustration).

646 Slide the timing chain drive sprocket
onto the crankshaft with the markings
facing outwards

48 Place the timing chain tension rail in
position, refit the lower pivot bolt and tighten
the bolt to the specified torque.

49 Attach the timing chain guide rail 1o the
cylinder block and secure with the two bolts
tightened to the specified torque.

50 Refit the timing chain sliding rail to the
cylinder head and secure with the two bolts
tightened to the specified torque.

51 Remove the roll pin used to secure the
timing chain tensioner plunger in the released
position.

52 Locate the timing cover in position and
refit all the retaining bolts, finger tight only at
this stage. Now tighten all the bofts to the
specified torque, starting with the bolts
around the coolant pump first, followed by the
bolts around the periphery of the cover.

53 Refit the sump as described in Section 11,
54 Remove the position setting tools used to
lock the crankshaft and camshatts in the TDC.
position.

55 Lubricate the crankshatt pulley hub with
engine oil, then refit the hub to the crankshaft,
ensuring that the punch mark on the hub is in
the 11 o-clock position (see illustration).

56 Screw in the new pulley hub retaining bolt
and tighten It 1o the spacified lorque, in the
stages given in the Specifications (see

6.55 Lubricate the crankshaft pulley hub, then refit the hub to the
crankshaft
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55 it e ety pulley fub
retaining bolt .

flustrations). Prevent crankshaft rotation as
the bolt is tightened, using the method
employed for removal.

57 Refit the crankshaft pulley to the pulley hub,
with the marks made on removal aligned, and
sighten the six bolts 10 the speciied torque.

58 Tum the crankshaft through two complste
revolutions, stopping just before the TDC
notch on the crankshaft pulley aligns with the
<ast lug on the timing cover. Check that ail
four lobes for No 1 cylinder are pointing
utwards (away from the engine).

58 Siowly turn the crankshaft further until the
TDC position setting tool can once again be
inserted tolack the orankshaft.

80 it should now be possible to re-insert the
camshaft setting tool into the slots in the
camshafts. |f the setting tool cannot be
inserted, carry out the valve timing adjustment
procedures contained in Section 4.

7.2 Undo the twa retaining bolts and
remove the timing chain tensioner from
the cylinder head

.. tighten it to the specified
torque .

61 If all is satisfactory, remove all the
setting/aligning tools and refit the closurs baft
to the cylinder block using a new sealing ring.
Tighten the closure bolt to the specified torque.
62 Refit the coolant pump pulley and tighten
the three boits to the specified torque. To
prevent the pulley turning as the bolts are
fightened, hold the pulley Using a scrawdriver
engaged with one of the bolts and the pump
centre spindie. Alternatively, wait until the
awdliary drivebelt has been refitted and
tighten the bolts then

63 On models with air conditioning, refit the
compresser to the cylinder block and tighten
1he mounting bolts 1o the specified torque
Refit the refrigerant lines to their relevant clips
or brackats.

64 Refit the afternator as described in
Chapter 5A.

65 Refit the auxiliary drivebelt tensioner and

7.3a Extract the roll pin used to retain the
tensioner plunger in the retracted

7.3b ... and withdraw the tensioner
plunger and spring

7.6 Timing chain tensioner plunger fully
retracted and locked with the roll pin

s i
6.56¢ ... then ﬂvmugh the speuﬁad angle
in the stages given in the Specifications

tighten the mounting bolts to the specified
torque. On models with air conditioning, using
a suitable spanner or sacket and wranch
engaged with the tensioner rolier boit, lever
the tensioner rolier clockwise against the
spring pressure, until the tensioner can be
heard to audibly lock in its end position,

66 Refit the auxiliary drivebelt (together with
the right-hand engine mounting bracket) as
desoribed in Chapter 1.

67 Refit thie camshaft cover as described in
Section 3

68 Ensure that the mating surfaces are clean,
then fit & new sesling ring to the thermostat
fiousing cover. Refit the cover 1o the coolant
pump and tighten the bolts to the specified

89 Reconnect the radiator top and bottom
heses, expansion tank hoses and heater hose
{o their respective connections.
70 Refit the air cleaner
described in Crapter 4A.

71 Refill the cooling system as described in
Chapter 1, then reconnect the battery
negative terminal.

assembly as

7 Tming chain tension,
rarmoval, inspection and
refitting

Removal

1 Removs the timing cover as described in
Section .

2 Undo the two tensioner retaining bolts and
remove the tensioner from the cylinger head
(seellustration).

3 Extract the roll pin used to retain the
tensioner plunger In the retracted position and
withdraw the tensioner plunger and spring
(see illustrations}.
Inspection

4 Examine the components for any sign o
wear, deformation or damage and, if svident,
renew the complete tensioner assembly.
Refitting

5 Lubricate the tensioner spring and plunger,
then insert the spring, followed by the plunger
into the tensioner bogy.

6 Fully compress the tensionsr plunger and
reinsert the retaining roll pin (see illustration).

1
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7 Refit the tensioner assembly to the cyliner
head and tighten the retaining bolts to the
specified torque.

Note: The special tools described in Section 4
will also be required for this operation. Read
through the entire procedure and aiso the

procedures contained in Section 4 ta
familiarise yourself with the work involved,
then either obtain the manufacturer's special
tools, or use the alteratives described. New
gaskets and sealing rings will also be required
for all disturbed components, together with
new camshaft sprocket retaining bolts.
Removal

1 Disconneot the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Remove the air cleaner assembly as
described in Chapter 4A,

3 Remove the camshatt cover as described in
Section 3.

4 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the right-hand front roadwheel and
the wheelarch liner for access to the
crankshaft pulley.

5 On models with air conditioning, release the
tension on the auxiliary drivebelt and lack the
tensioner in the released position as
described in the auxiliary drivebelt renewal
procedure in Chapter 1. Note that it is not
necessary to completely remove the drivebett,
as this entails removal of the right-hand
engine mounting bracket. With the drivebelt
tension released, slip the belt off the
compressor pulley. Unbolt the compressor
from the cylinder block, release the refrigerant
lines from their brackets and support the
compressor clear of the engine. Do not

disconnect the refrigerant lines from the
compressor.

8 Using a socket or spanner on the
crankshaft pulley hub bolt, tum the crankshaft

813 Slacken the camshaft sprocket
retaining bolts using a spanner to
counterhold each camshaft as the bofts
ara slackened

in the normal direction of rotation (clockwise
as viewed from the right-hand side of the car)
until the TDG notch on the crankshatt pulley is
located just before the cast lug on the timing
cover (see illustration 4.6).

7 Check that No 1 piston is on the
compression stroke by observing No 1
cylinder camshaft lobes. All four lobes should
be pointing outwards (away from the engine).
If they are not, No 1 piston is on the exhaust
strake and the crankshait should be turned
through a further full turn, stopping once
again just before the TDC notch aligns with
the lug on the timing cover.

8 Unscrew the timing chain tensioner closure
bolt from the front of the timing cover, below
the heater hose union on the coolant pump.
Note that a new closure bolt sealing ring will
be required for refitting.

9 Obtain a suitable roll pin or similar of 2 mm
diameter and approximately 30 mm long to
use as a timing chain tensioner locking tool.
10 Using a suitable spanner engaged with
the flats provided on the inlet camshaft, apply
tension in a clockwise direction (as viewed
from the right-hand side of the car) to the
camshatt, to take up any slack in the timing
chain. This will push the timing chain
tensioner plunger fully into its bore.

11 Hold the camshaft in this position and
retain the tensioner plunger in the released
position by inserting the roll pin through the
closure plug aperture and into the hole on the
tensioner body.

12 Undo the two bolts and remove the timing
chain sliding rail from the top of the cylinder
head,

13 Slacken the sprocket retaining bolts for
both camshafts, using the spanner to
counterhold each camshaft as the bolts are
slackened (see illustration). Remove the bolt
for the sprocket(s) being removed together
with the camshaft position sensor phase disc,
if removing the inlet camshaft. Withdraw the
relevant sprocket(s) from the camshaft(s),
disengage the timing chain and remove the
sprocket(s) from the engine:

Refitting

14 Engage the sprocket(s) with the timing chain
and locate the sprocket(s) on the camshatt(s). Fit
the new retaining bolt(s) together with the phase
disc, if working on the inlet camshaft. Note that
new retaining bolts must be fitted to both
sprockets, even if only one sprockst was
removed. Tighten the bolts finger tight only at
this stage and check that the phase disc on the
inlet camshaft can still be tumed.

15 Refit the timing chain sliding rail to the top
of the cylinder head and secure with the two
bolts tightened to the specified torque.

16 Using the spanner on the camshaft fiats, tum
the camshafts slightly, as necessary, until the
‘camshatt setting taol described in paragraphs 11
and 12 of Section 4 can be inserted Into the siots
in the ends of the camshafts.

17 Turn the camshaft sensor phase disc as
necessary until the phase disc positioning tool

(or suitable alternative) described in
paragraphs 14 and 15 of Section 4 can be
located over the phase disc. If the
Vauxhall/Opel tool is being used, bolt it to the.
top of the timing cover. If the altemative tool
described is being used, ensure that fts base
is In contact with the timing cover.

18 Remove the roll pin used to hold the
timing chain tensioner plunger in the retracted
position.

19 Undo the closure bolt from the crankshaft
TOG position setting hole. The plug is located
on the front facing side of the cylinder block
basaplats, adjacent to the timing cover joint.
Note that a new closure bolt sealing ring will
be required for refitting.

20 Slowly tur the crankshaft in the normal
direction of rotation until the TDG positioning
pin (or suitable alternative), described in
paragraphs 9 and 10 of Section 4, engages
with the TDC slot in the crankshaft.

21 Tighten the camshatt sprocket retaining
bolts to 10 Nmy/7 Ibf ft. Note that this is just an
initial torque loading to hold the sprockets
and the phase disc in position when the
setting tools are removed.

22 Remove the crankshaft, camshaft and
phase disc setting tools, then tighten the
camshaft sprocket retaining bolts to the
specified torque in the stages given in the
Specifications. Counterhold the camshafts
using the spanner on the camshatt flats as thie
sprocket bolts are tightened.

23 Tum the crankshaft through two complete
revolutions, stopping just before the TDG
notch on the crankshaft pulley aligns with the
cast lug on the timing cover. Check that all
four lobes for No 1 cylinder are pointing
outwards (away from the engine).

24 Slowly tum the crankshaft further until the
TDC position setting tool can once again be
inserted to lock the crankshaft.

25 It should now be possible to re-insert the
camshaft setting tool into the slots in the
camshafts, and to fit the camshaft sensor
phase disc setting tool over the disc. If this is
not possible carry out the valve timing
adjustment procedure contalned in Section 4.
26 If all is satisfactory, remove all the
setting/aligning tools and refit the timing chain
tensioner and cylinder block closure bolts
using new sealing rings. Tighten both closure
bolts to the specified torque.

27 On models with air conditioning, refit the
compressor to the cylinder block and tighten
the mounting bolts to the specified torque.
Refit the refrigerant ines to their relevant clips
or brackets, then refit the auxiliary drivebelt as
described in Chapter 1

28 Refit the wheelarch liner and the
roadwheel, Tighten the roadwheel bolts to the
specified torque, then lower the venicle to the
ground.

29 Refit the camshaft cover as described in
Section 8.

30 Refit the air cleansr assembly as
described in Chapter 4A, then reconnect the
battery negative terminal.
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s b
3.2 Camshatt bearing cap identification
numbers (arrowed)

Removal

1 Remove the camshaft sprocket(s) as
described in Section 8.

2 Opserve the identification numbers and
markings on the camshaft bearing caps (see
Hlustration). On the project car used during the
compilation of this manual, the bearing caps
with odd numbers were fitted to the exhaust
camshatt, and the caps with the even numbers
were fitted 1o the inlet camshatt, However, this
may not be the case on cther sngines. Also, as
# is possible to fit the caps either way round, it
will be necessary to mark the caps with quick-
drying paint, or identify them in some way, so
that they can be refitted in exactly the same
position. On the project car, all the numbers
could be read the correct way up, when viewed
from the exhaust camshaft side of the engine.
Again, this may not always bs the case.

3 With the bearing caps correatly dentiiied,
and working in a spiral pattern from the
outside to the inside, initially slacken the
Bbearing cap bolts, one at a time, by half a tum
When all the bolts have been initially
siackened, repeat the procedure, slackening
the bolts by a further half a tum. Continue until
2l the bolts have been fully slackened. The
camshalt will rise up under the action of the
valve springs as the bolts are slackened.
Ensure that the camshaft rises uniformly and
does not jam In its bearings.

9.6a wnhdraw each rm:ker am.

9.4 Lift off the camshaft bearmg caps,
keeping them In order ~ shown with
cylinder head removed

4 When all the bolts have been slackened,
remove the bolts and lift off the bearing caps,
keeping them in order according to the
identification method decided on (see
illustration).

5 Note the installed position of the
camsnaft(s) before removal — the cam lobes
for No 1 cylinder should be pointing outwards
(ie, away from the centre). Carefuly lift the
camshaf(s) from their locations in the oylinder
head. If both camshafts are removed, idenify
them as exhaust and inlet {see illustration).

6 Qotain eight (or sixteen) small, olean plastic
containers, and number them Inlet 1 to 8 and
exhaust 1 1o 8; alternatively, divide a larger
container into sixteen compartments and
number each compartment accordingly.
Withdraw each rocker arm and hydraulic
tappet in turn, and place them in their
respective container (see illustrations). Do
not interchange the focker arms and tappets,
or the rate of wear will be much increased

Inspection

7 Examine the camshaft bearing surfaces and
cam lobes for signs of wear ridges and
scoring. Renew the camshatft if any of these
conditions are apparent. Examine the
condition of the bearing surfaces, both on the
camshaft journals and In the cylinder
head/bearing caps. If the head bearing

surfaces are worn excessively, the cylinder
head will need to be renewed

8 Examine the rocker arm and hydraulic
tappet bearing surfaces for wear ridges and

9.6b ...and hydraulic tappet
place them in their respective containers —
‘shown with cylinder head removed

9.5 Lift the camshaft{s) from their
focations in the eylinder head. If both
camshafts are removed, identify them as
‘exhaust and inlet - shown with cylinder
head removed

scoring, Renew any rocker arm or tappet on
which these conditions are apparent.

9 if either camshait is being renswed, it will
be necessary to renew all the rooker ams and
tappets for that particular camshaft also.
Refitting

10 Before refitting, thoroughly clean all the
components and the cylinder head and
bearing cap journals.

11 Liberally oil the cylinger head hydraulic
tappet bores and the tappets. Carefully rafit
the tappets to the cylinder head, ensuring that
each tappet is refitted 1o its original bore.

12 Lay each rocker arm in position over its
respactive tappet.

13 Liberally oil the camshatt bearings in the
oylinder head and the camshaft lobes. then
place the camshafts in the cylinder head. Tumn
the camshafts so that the cam lobes for No 1
cylinder are pointing outwards as noted
during removal.

14 Refit all the bearing caps to their
respective locations ensuring they are fitted
the correct way round as noted during
removal

15 Working in a spiral pattern from the inside
to the outside, initially tighten the bearing cap
bolts, one at a time, by half a turn. When all
the bolts have been initially tightened, repeat
the procedure, tightening the bolts by a
further half a tumn. Continue urtil all the
bearing caps are in contact with the oylinder
head and the bolts ara lightly tightened.

16 Again, working in a spiral pattern from
inside o outside, tighten all the bolts to the
specified torque.

17 Refit the camshaft sprockets as described
in Section 8.

Note 1: The engine must be cold when
removing the cylinder hiead. A new cylinder
head gasket, timing cover gasket, cylinder
head bolts, camshaft sprockat bolts and
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10.27 Undo the bolt (nrmwed) s.curlng
the support bracket to the base of the inlet
manifold. Slacken the bolt securing the
bracket to the biock and twist the bracket
1o one side - shown with engine removed

numerous seals and sealing rings will be
required for refitting. A suitable sealant
(Vauxhali/Opel No 90 543 772, or equivalent)
will also be needed to seal the timing cover-
to-cylinder block joint.
Note 2: The special tools described in Section
4 will also be required for this operation. Read
through the entire procedure and aiso the
procedures contained in Section 4 to
familiarise yourself with the work involved,
then either obtain the manufacturer's special
tools, or use the alteratives described.
Note 8: The following procedure describes
removal and refitting of the cylinder head with
the manifolds attached. If required, the
manifolds may be removed first, as described
in Chapter 4A
Remuval

_ 1 Disconnect the battery negative terminal
{refer to Disconnecting the battery in the
Reference Chapter).
2 On right-hand drive models, remove the
battery and battery tray as described in
Chapter 5A.
3 Remove the air cleaner assembly as
described In Chapter 4A.
4 Drain the cooling system as described in
Chapter 1,
5 Undo the three bolts securing the thermostat
housing cover to the coolant pump.
6 Release the olip securing the top hose to
the radiator and remove the top hose and
thermostat housing cover together. Remove
the sealing ring from the housing cover roting
that a new one will be required for refitting.
7 Release the clips and disconnect the
bottom hose from the radiator, sxpansion
tank and coolant pumy
B Release the clips and disconnect the heater
and expansion tank hoses from the coolant
pump.
9 Remove the throttle body as described in
Ghapter 44, Section 11.
10 Undo the two bolts, one at each end,
securing the plastic fusl injsctor wiring trough
to the top of the fuel rail. Note that these bolts
also secure the fuel rail to the inlet manifold.
11 Release the retaining clips at each

1031 Undo the two bolts (arrowed) and
remove the exhaust manifold heat shield

injector, then lift the wiring trough up and off
the injectors. Place the trough to one side.

12 Depressurise the fuel system as
described in Chapter 44, then disconnect the
fuel feed and return hoses from the fuel rail,
noting their locations to aid refitting. Be
prepared for fual spillags, and take adequate
precautions. Clamp or plug the open ends of
the hoses, to minimise further fuel loss.

13 Disconnect the coolant hoses from the
coolant expansion tank, then undo the
retaining bolts and remove the expansion tank.
14 Disconnect the wiring plug from the top of
the EGR valve, and the wiring connector from
the adjacent temperature gauge sender.

15 Disconnect the coolant hose from the side
of the EGR valve.

16 Release the DIS ignition module cover
from the centre of the camshaft cover and
remove it toward the transmission end of the
engine

17 Disconnect the wiring plug from the left-
hand end of the DIS module.

18 Disconnect the fuel injector wiring trough
wirlng connector.

19 Undo the retaining bolt and release the
left-hand engine lifting bracket from the
cylinder head, complete with attached wiring
harn
20 Relsase the wiring haress from its
locating clips to gain access to the electronic
control unit wiring conneotors.

21 Lift up the locking levers and disconnect
the engine management and main body wiring
harness connectors from the electronic
control unit.

22 Undo the retaining screw and release the
earth cable from the electronic control unit
bracket.

23 Detach the fuel tank vent vaive from its
mounting bracket and move the valve to one
side.

24 Disconnect the brake servo vacuum hose
connection at the inlet manifold. On 1.0 litre
engines the connection is by a conventional
union nut. On 1.2 litre englnes a quick-releass
fitting is used. Depress the two tags on the
side of the fitting and withdraw the fitting from
the manifold pipe stub.

25 Undo the two bolts and release the wiring
harness support bracket from the rear of the
inlet manifold.

10.33 Undo the three bolts and rumoveﬂlt
oil filter housing from the cylinder block

26 If not already done, firmly apply the
handbrake, then jack up the front of the car
and support it securely on axle stands (se=
Jacking and vehicle support).

27 From under the car, undo the boit
securing the support bracket to the base of
the inlet manifold. Slacken the bolt securing.
the bracket to the cylinder block and twist the.
bracket to one side (see llustration).

28 On 1.0 litre engines, detach the additional
lower wiring harness bracket from the inlet
manifold.

29 Undo the bolts and remove the remaining
engine lifting brackets from the cylinder head-
30 Undo the bolt securing ths oil dipstick
guide tube to the exhaust manifold and
withdraw the dipstick and guide tube from the.
cylinder block baseplate. Suitably cover or
plug the guide tube aperture in the cylinder
block baseplats to prevent dirt ingress.

31 Undo the two bolts and remove the
exhaust manifold heat shield (see
illustration).

32 Remove th oil filter from the filter housing.
as described in Chapter 1. Remove as much
of the oil remaining in the filter housing as
possible using clean rags.

33 Undo the three bolts and remove the oif
filter housing from the cylinder block (see
illustration). Place absorbent rags below the
housing as it is removed to catoh any
remaining oil. Recover the filter housing seal
noting that a new seal will be required for
refitting.

34 Remove the camshat cover as described
in Section 3,

35 Undbo the three nuts securing the catalytic
converter flange to the exhaust manifold.
Undo the two bolts securing the converter
support bracket to the cylinder block
baseplate and separate the converter from the
manifold. Lower the exhaust system clear of
the manifold and support it in this position.
Recover the flange gasket.

36 Using a socket or spanner on the
crankshaft pulley hub bolt, tum the crankshaft
in the normal direction of rotation (clockwise
as viewed from the right-hand side of the car)
until the TDC notch on the crankshatt pulley is
located just before the cast lug on the timing
cover (see illustration 4.6).

37 Check that No 1 piston is on the
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compression stroke by obssrving No 1
syinder camshaft lobes. Al four lobes should
52 pointing outwards (away from the engine).
# they are not, No 1 piston is o the exhaust
swoke and the crankshaft should be turned
wrough a further full tum, stopping once
2gain just bafore the TDC noteh aligns with
e lug on the timing cover.

38 Slacken, but do not remove, tho three
aolant pump puiley retaining bolts. Release
= tension on the auxiliary drivebelt and lock
%= tensioner in the released. position as
Sescribed in the auxiliary drivebelt renewal
avocedure in Chapter 1- Note that it is not
necassary to completely remove the drivebett
== this would entail removal of the right-hand
=ngine mounting bracket. With the drivebelt
Sension released, slip the balt off the pulleys.
38 On models with air conditioning, unbolt
®= compressor from the cylinder blook,
tsiease the refrigerant lines from their
Seackets and support the compressor clear of
= engine. Do not disconnect the refrigerant
Sees from the compressor.

40 Remove the previously slackened coolant
sump pulley bolts and remove the pulley from
e pump.

41 Undo the closure bolt from the crankshatt
TDC position setting hole. The plug is located
o0 the front facing side of the cylinder block
Saseplate, adjacert to the fiming cover joint.
Note that a new closure bolt sealing ring will
22 required for refitting.

42 Siowly turn the crankshatt in the normal
Geection of rotation until the TDG positioring
oin (or suitable altemative), described in
paragraphs 9 and 10 of Section 4, engages
with the TOC slot in the crankshaft

43 Obtain a suiteble roll pin, or similar, of 2 mm
Sameter and approximately 30 mm long, to use
= 2 timing chain tensioner locking ool

44 Using a suitable spanner engaged with
= fiats provided on the inlet camshaft, apply
seasion in a clockwise direction (as viewed
fom the right-hand side of the can) to the
camshaft, to take up any slack in the timing
chain. This will push the timing chain
snsioner plunger fuly into ts bore.

45 Hold the camshaft i this position and
r=tain the tensioner plunger in the relsased
position by inserting the roll pin through the
cosure plug aperture and into the hols on the
s=nsioner body.

46 Undo the two bolts and remove the timing
chain sliding rail from the top of the cylinder
nead

47 Slacken the sprocket retaining bolts for
Goth camshafts, using the spanner to
counterhold each camshaft as the bolts are
siackened. Remove both sprocket bolts
together with the camshait position sensor
shase disc from the inlet camshaft. Ease the
sprockels and chain off the camshafts and
rest the sprockets on the top of the timing

cover.
48 Undo the retaining bolt and remove the
camshaft position sensor from the front of the
timing cover.

=y
¥ og

Taes1

10.49 Undo the bolts (1) securing the coolant pump, and the bolts (arrowed) securing
timing cover to the cylinder head

48 Undo the bolts securing the coolant pump
and timing cover o the cylinder head (see
illustration). Note that it is not necessary to
remove all the coolant pump bolts as three
are shorter than the rest, and only secure the
pump to the timing cover.

50 Working in the sequence shown,
progressively slacken the cylinder head
retaining bolts half a tum at a time until all the
bolts are loose (see illustration). Remove the

bolts from their locations noting that new
bolts will be required for refitting.

51 Slightly raise the cylinder head so it just
clears the cylinder block face and move the
head toward the transmission end of the
engine. The head will be initially tight die to
the sealant on the timing cover gasket and
head gasket. Note that the locating dowel
holes on the cylinder head are elongated to
allow the head to move sideways slightly.

[ Fiszs70

10.50 Cylinder head bolt slackening sequence
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10 57 Before mﬁmng
setting tool {arrowed) into me slots in the ends of the camshafts

52 As soon es sufficient clearance exists, [ift
the cylinder head up and off the cylinder
block. At the same time, release the timing
chain guide rail from the peg on the cylinder
head, and guida the chain tensioner clear of
the tensioning rail, Check that the tensioner
locking pin is not dislodged as the cylinder
head is lifted up. Place the cylinder head on
wooden blocks after removal to avoid
damage to the valves. Recaver the cylinder
head gasket,

Preparation for refitting

53 The mating faces of the cylinder head and
oylinder block must be perfectly clean before
refitting the head. Scouring agents are
available for this purpose, but acceptable
results can be achieved by using a hard
plastic or wood scraper to remove all traces of
gasket and carbon. The same method can be
used to clean the piston crowns. Take
partictlar care to avold scoring or gouging the
cylinder head mating surfaces during the
cleaning operations, as aluminium alioy is
sasily damaged. Make sure that the
carbon s not allowed to enter the oil and
water passages ~ this is particularly important
for the Iubrication system, as carbon could
block the oil supply to the engine’s
components. Using adhesive tape and
paper, seal the water, oil and bolt holes
in the cylinder block. To prevent carbon
entering the gap between the pistons and
bores, smear a littls grease in the gap. After
cleaning each pistor, use & small brush to
remove all traces of grease and carbon from
the gap, then wipe away the remainder with a
clean rag.

54 Check the mating surfaces of the cylinder
block and the cylinder hiead for nicks, deep
scratohes and other damage. If slight, they
may be removed carefully with a file, but if
excessive, machining may be the only
alternative to renewal. If warpage of the
cylinder head gasket surface is suspented,
use a straight-edge 1o check it for distortion.
Refer to Part D of this Chapter if necessary.

der head, insert the camshaft

55 Thoroughly clean the threads of the
oylinder head bolt foles in the cylinder block.
Ensure that the bolts run freely in their
threads, and that all traces of oil and water are
removed from each bolt hole.

56 Using a sharp knife, partially out through
the timing cover gaskst flush with the top of
the cylinder block. Release the gasket from
the timing cover and bend it in half to break it
off at the cut line. Remove the upper part of
the gasket. and thorouighly clean the mating
surface, paying particular attention to the
cylinder block edge where it contacts the
timing cover.

57 Before refitting the cylinder head, using
the spanner on the camshaft flats, tum the
camshafts slightly. as necessary, until the
camshaft setting tool described in para-
graphs 11 and 12 of Section 4 can be inserted
into the slots in the ends of the camshafts
{see illustration). With the tool in position, the
camshaft lobes for No 1 cylinder should be
pointing ouiward

Refitting

88 Prior to locating the cylinder head gasket
on the cylinder block, cut off the two
protruding tabs at the timing cover end of the
gasket, flush with the gasket edge.

59 Apply a 2 mm diameter bead of silicone
sealant (Vauxhall/Opel No 90 543 772, or
equivalent) to the joint between the cylinder
block and the timing cover on each side.

60 Check that the locating dowels are in
position in the oylinder block, then lay the new:
gasket on the biock face, with the words
OBEN/TOP uppermost (see illustration).
Push the gasket hard up against the timing
cover so that is engages with the sealant,

61 Position the new timing cover gasket
upper part on the timing cover, so that its
lower ends engage with the sealant.
Temporarily insert the left- and right-hand
upper timing cover mounting bolts to locate
the gasket in the correct position.

62 Apply a further 2 mm diameter
bead of silicone sealant (Vauxhal/Opel

10.60 Position the cylinder head gasket on the block with the
words OBEN/TOP uppermost

No 90 543 772, or equivalent) to the joint
between the cylinder block and the timing
cover on each side.

63 Carefully lower the cylinder head into
position on the gasket, guiding the chain
tensioner past the tensioning rail and guiding
the tensioner locking pin into the timing cover
access hole. Check also that the timing chain
quide rail engages with cylinder head peg.

64 Orice the head is seated on its dowels,
tap It towards the timing cover with a rubber
mallet.

65 Refit the three lower timing cover retaining
bolts (one at each side, and one below the
coolant pump). Tighten the three boits to the
specified torque.

€6 Remove the camshaft setting tool from
the camshaft slots.

67 Fit the new cylinder head retaining holts
and sorew in the boits until they contact the
cylinder head. Working in the reverse arder fo
that shown In illustration 10.50, tighten the
cylinder head bolts to the Stage one torque
sotting given in the Specifications, using a
torque wrench. Again working in the correct
order, tighten all the bolts through the Stage
two angle using angle measuring gauge (see
illustrations). Repeat for Stage three and
Stage four.

€8 Slacken the three previously fitted bolts

1067 Tighten the cylinder head bolts to
the Stage 1 torque setting using a torque
wrench
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10.67b Tighten the cyllnder head bolts
through the Stage two, three and four
‘angles using an angle tightening gauge

s=curing the timing cover to the cylinder
fead

5 Refit the bolts around the coolant pump
21 tighten them to the specified torque.

70 Refit the remaining timing cover retaining
Boits and tighten them to the epacified torque.
71 Using the spanner an the camshatt flats,
s the camshafts slightly, as necessary, until
= camshaft setting tool can once again be
mserted into the camshaft siots.

72 Engage the camshaft sprockets with their
sespective camshafts, and fit the new
s=s=ining bolts together with the phase disc on
e inlet camshaft. Tighten the bolts finger
#ant only at this stage and check that the
phase disc on the inlet camshaft can still be

73 Refit the timing chain sliding rall to the top
of the cylinder head and secure with the two
sots tightened to the specified torque.

74 Remove the roll pin used to hold the
#iming chain tensioner plunger in the retracted
position,

75 Tum the camshaft sensor phase disc as
necessary until the phase disc positioning tool
for suitable altemative), described in
paragraphs 14 and 15 of Section 4, can be
located over the phase disc. If the
Vauxhall/Opel tool is being used, bolt it to the
top of the timing cover. If the alterative tool
described is being used, ensure that its base
is in contact with the timing cover.

76 Tighten the camshaft sprocket retaining
Boits to 10 N7 Ibf f. Note that this Is just an
initial torqus loading to hold the sprockets
and the phase disc in position when the
setting tools are removed. Tighten the infet
camehaft sprocket bot first, followed by the
exhaust camshait sprocket bolt.

77 Remove the crankshaft, camsnaft and
phese disc setting tools, then tighten the
camshaft sprockst retaining bolis to the
specified torque in the stages given in the
Specifications. Counterhold the camshatts
using the spanner on the camshatt flats as the
sprocket bots are lightened.

78 Tum the crankshaft through two complete
revolutions, stopping just before the TDG
notch on the crankshatt pulley aligns with the
cast lug on the timing cover. Check that all
four lobes for No 1 cylinder are pointing
outwards (away from the engine).

78 Slowly tum the crankshaft further until the
TDC position setting tool can once again be
inserted to lock the crankshaft.

80 It should now be possible to re-insert the
camshaft setting tool into the slots in the
camshafts, and to fit the camshaft sensor
phase disc setting tool over the disc. If this is
not possible carry out the valve timing
adjustment procedure contained in Section 4.
81 If all is satisfactory, remove all the
setting/aligning tools and refit the timing chain
tensioner and cylinder block closure bolts
using new sealing rings. Tighten both closure
bolts to the specified torque.

82 Refit the camshaft position sensor using a
new sealing ring and tighten the retaining bolt
to the specified torque.

83 Thoroughly clean the mating surfaces of the
oil pump housing and cylinder block, and refit
the housing using a new seal. Refit and tighten
the retaining bolts to the spedified torque.

84 Fit a new sealing O-ring to the oil filter
housing cap, then clip the new oil fitter
element to the cap.

85 Fit the cap and fifter element assembly to
the ol filter housing and screw the cap into
position. Finally, tighten the cap ta the
specified torque.

86 Refit the coolant pump pulley and tighten
the three bolts to the specified torque. To
prevent the pulley turning as the bolts are
tightened, hold the pulley using a screwdriver
engaged with one of the bolts and the pump
centre spindie. Altematively, wait until the
auxiliary drivebelt has been refitted and
tighten the bots then.

87 On models with air conditioning, refit the
compressor to the cylinder block and tighten
the mounting bolts to the specified torque.
Refit the refrigerant lines to their relevant clips
or brackets.

88 Refit the auxiliary drivebeit as described in
Chapter 1

89 Reconnect the catalytio converter to the
exhaust manifold using a new flange gasket.
Tighten the converter-to-manifold nuts to the
specified torque first, followed by the support
bracket bolts.

90 From under the car, reposition the inlet
manifold support brackst and refit the bolt
securing the bracket to the manifold. Tighten
this boit, and the bolt securing the bracket o
the cylinder block, to the specified torque.

91 Refit the wiring hamess support bracket(s)
to the inlet manifold.

92 Reconnect the brake servo vacuum hose
10 the inlet manifold.

93 Refit the exhaust manifold heat shield and
secure with the two bolts.

94 Ranew the oil dipstick guide tube O-rings
and lubricate the O-rings with petroleum jelly.
Insert the guide tube into the cylinder biock
baseplate then secure the tube to the exhaust
manifold with the retaining bolt

95 Refit the engine ifting brackets to the
cylinder head.

96 Reconnect the coolant hose to the side of
the EGR valve.

97 Refit the fuel tank vent valve to its
mounting brack

98 Reconnect the twa wiring connectors to
the electronic control unit and secure the
earth lead to the contro! unit bracket with the
retalning screw. Reposition the wiring harness
moved clear for access.

99 Recannect the wiring plug to the top of
the EGR valve and the wiring connector to the
adjacant terperature gauge sender.

100 Reconnect the wiring plugs at the oil
pressure switch, coolant temperature sensor
and camshaft position sensor.

101 Refit the throttle body as described in
Chapter 44, Section 11.

102 Reconnect the wiring plug to the left-
hand end of the DIS module, then refit the
module cover.

103 Refit the coolant expansion tank and
reconnect the coolant oses.

104 Reconnect the fuel feed and return hoses
1o the fuel rail.

105 Locate the plastic fuel injector wiring
trough over the injectors ensuring that the
wiring connectors comrectly engage. Secure
the trough with the two retaining bolts, then
reconnect the wiring connector.

106 Ensure that the mating surfaces are
clean, then fit a new sealing ring to the
thermostat housing cover. Reiit the cover to
the coolant pump and fighten the bols fo the
specified torque.

107 Reconnect the ragiator top and bottom
hases, expansion tank hoses and heater hose
1o their respective connections.

108 Refit the camshaft cover as described in
Section 3.

109 Refit_the air cleaner
described in Chapler 4A.

110 On right-hand drive models, refit the
battery and battery tray as described in
Chapter 5A.

111 Refill the cooling system as described in
Chapter 1, then reconnect the battery.

assembly s

Note: A new sump gasket must be used on
refitting. If the oil pick-up pive is removed, a
new O-ring should be used on refitting.
Removal

1 Drain the engine oil, with reference to
Chapter 1 if necessary, then refit and tighten
the sump drain plug.

2 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support)
3 Disconnect the exhiaust system catalytic
converter from the manifold, and disconnect
the system from the forward rubber
mountings (Chapter 44). Lower the system
sufficiently to enable removal of the sump
(support the exhaust using wire or string).

4 Undo the bolts securing the sump to the
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A L
11.11a Apply a 2 mm diameter bead of
silicane seafant to the joint between the
timing cover and cylinder block on
each side . ..

cylinder block baseplate, timing cover and
gearbox/transmission  bellhousing, then
withdraw the sump. If necessary, tap the
sump with a soft-faced mallet to free it
from its location — do not lever between the
sump and cylinder block baseplate mating
faces.

5 Recover the gasket.

6 To remove the oil baffle plate, undo the
retaining bolts and remove the baffle plate
from the cylinder block baseplate.

7 If desired, the oil pick-up pipe can bs
removed from the sump by unscrewing the
w0 support bracket retaining bolts and the
fwo boits securing the flangs to the end face
of the sump. Lift out the pick-up pipe and
recover the O-ring from the flange (see
illustrations). Note that 2 new O-ring will bs
required for refitting.

Refitting

8 Thoroughly clean the inside and outside of
the sump ensuring that all traces of old gasket
are remaved from the mating face. Also clean
the eylinder block baseplate mating face to
remove all traces of old gasket.

9 If the oil pick-up pipe has been removed, fit
& new O-ring o the flange. then refit the pipe
to the sump. Refit the flange bofts and
support brackst bolts, then tighten the flange
bolts to the specified torque. Tighten the
support bracket bolts securely.

10 If removed, refit the oil baffie plate and

oo i
« . then place a new gasket on the
sump and locate the sump on the
cylinder block base plate - shown with
englne removed

secure with the retaining bolts tightened to
the specified torque.

11 Apply a 2 mm diameter bead of silicons
sealant (Vauxhall/Opel No 90 543 772, or
equivalent) to the joint between the timing
cover and cylinder block, on each side, Place
a new gasket on the sump, then locate the
sump on the cylinder biock baseplate (see
illustrations). Refit the securing bolts and
tighten then finger tight at this stage.

12 If the engine has been removed from the
car and separated from the transmission, use
a straight-edge to check that the
gearbox/transmission mating face is aligned
with the oylinder block baseplate mating face
(see illustration).

122 Remove the securing screws and
withdraw the oil pump cover fram the rear
of the timing cover

.. and recover the O-ri
flange

11.12 I the engine has been separated
from the transmission, use a straight-edge
to check the gearbox/transmission mating
face alignment when refitting the sump

13 Tighten the bolts securing the sump to the
cylinder block baseplate and timing cover,
progressively to the specified torque. Now
tighten the bolts securing the sump to the
gearbox/transmission ballhousing to the
specified torque

14 Reconnect the exhaust system catalytic
converter to the manifold as described in
Chapier 4.

15 Lower the car to the ground and refil the
engine with oil as described in Chapter 1

Note: A niew pressure refief valve cao sealing
ring and new oil fill channel closure plug
sealing ring will be required for refitting.
Removal

1 Remove the timing cover as described in
Section 6.

2 Remove the securing screws and withdraw
the oil pump caver from the rear of the timing
cover (see illustration).

3 Rernove the inner and outer rotor from the
timing cover and wipe them clean. Also clean
ihe rotor location in the timing cover

4 The oil pressure relief vaive components
6an also be removed from the timing cover by
unscrewing the cap. Withdraw the cap and
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1242 Unscrew the oil pressure relief valve
cap and sealing ring .

===iing ring, the spring and plastic pin, and
= plunger {see lliustrations).

Inspection

5 Locate the inner and outer rotor back in the
“ming cover, noting that the chamfer on the
uter rotor outside diameter must face the
Sming cover.

& Check the clearance between the end faces
ot gears and the housing (endfloat) using &
siaight-edge and a feeler gauge (see

MBustration).

7 If the clearance is outside the specified
femits, renew the components as necessary.

& Examine the pressure relief valve spring
2nd plunger, and renew if any sign of damage
o wear is evident.

 Ensure that the rotor location in the interiar
of the timing cover is scrupulously clean
Sefore commencing reassembly.

Refitting

10 Thoroughly clean the pressure relief valve
components, and lubricate them with clean
ngine oil before refitting. Insert the plunger.
e spring and plastic pin, then refit the cap
using a new sealing ring. Tighten the cap
securely.

1 Ensure that the gears are clean, then
\ubricate them with clean engine oil, and refit
them to the pump body. Ensure that the
chamfer on the outer rotar outside diameter
faces the timing cover.

42 Ensure that the mating faces of the rear
over and the pump housing are clean, then
refit the rear cover. Refit and tighten the
sscuring screws to the specified torque.

12.6 Gheck the oil pump gear endfloat
using a straight-edge and feeler gauge

i
i ik i ani]
plastic pin .

13 Fit a new crankshaft oil seal o the timing
cover as described in Section 13.

14 Refit the timing cover to the engine as
described in Seation 6.

15 After refitting the timing cover, unscrew
the oil fill channel closure bolt from the
lower front facing side of the timing
cover. Using a pump type ail can filled with
clean engine oll, insert the oil can spout into
the oil channel, so that the spout pushes back
the internal ball valve. Prime the pump by
filling 1t with oil until the oll runs out of the fill
channel. Refit the closure plug using a new
sealing ring and tighten it to the specified
torque.

'W’ﬁ ﬂ ”f”;ﬂi .

Timing chain end oil seal

Note: A new crankshaft pulley hub retaining
bolt will be required for refitting.

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Remove the air cleaner assembly as
described in Ghapter 4A.

3 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle suppor).
Remove the right-hand front roadwheel and

13.10 Garefully prise out the crankshaft oil
seal from the timing cover using a
screwdriver or similar tool - shown with
iming cover removed

¥ G
12.4c ... and the plunger

the wheelarch
crankshatt pulley.
4 Release the tension on the auxiliary
drivabelt and lock the tensioner in the
relsased position as described in the auxiliary
drivebelt renswal procedure in Chapter 1
Note that it is not necessary to completely
remove the drivebsl:, as this would
entail removal of the right-hand engine
mounting bracket. With the drivebelt tension
released, slip the belt off the crankshaft
pulley.

5 Using a socket or spanner on the
crankshaft pulley huo bolt, tum the crankshaft
in the normal direction of rotation (clockwise
as viewed from the right-nand side of the car)
until the TDG notch on the crankshaft pulley is
located just before the cast fug on the timing
cover (see illustration 4.6).

& Using quick-drying paint, or similar, make
an alignment mark between the crankshaft
pulley and the pulley hub. It should only bs
possible to refit the pulley in one position, but
it is advisable to make an alignment mark

liner for access to the

anyway.
7 Unscrew the six crankshaft pulley retaining
bolts and remove the pulley from the hub. If
necessary, prevent the orankshaft from
turning as the puley bolts are slackened,
using & spanner or socket on the pulley hub
bot.

B Using a suitable socket, slacken the
cranksnaft pulley hub retaining bolt, The
crankshaft can be prevented from turning as
the bolt Is slackened, using Vauxhall/Opel
special tool KM-956 or & similar tool which will
engage with the flats on each side of the
pulley hub. Atteratively, remove the starter
motor, and lock the flywheel ring gear teeth
using a suitable hooked tool bolted to the
bellhousing.

9 Unscrew the slackened crankshaft pulley
hub retaining bolt and remove the hub from
the crankshaft. Note that a new bolt will be
required for refitting.

10 The seal can now be carsfully prised out
with a screwdrlver or similar hooked tool (see
illustration).

11 Glean the il seal seat with a wooden or
plastic scraper.

12 Grease the lips of the new seal, and tap it
into position until it is flush with the auter face
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1312 Tap the new seal into position until it
is flush with the outer face of the timing
cover - shown with timing cover removed

of the timing cover, using a suitable socket or
tube, or a wooden block (see llustration).

13 Refit the crankshaft pulley hub to the
crankshaft, ensuring that the punch mark on
the pulley hub is i the 11 o-clock position,
14 Screw in the new pulley hub retaining bolt
and tighten it 1o the specified torque, in the
stages given in the Specifications. Prevent
crankshaft rotation as the bolt is tightened,
using the method employed for removal.

15 Refit the crankshaft pulley to the pulley
fub, with the marks made on removal aligned,
and tighten the six bolts to the specified
torque.

16 Refit the auxiliary drivebelt as described in
Ghapter 1.

17 Refit the air cleansr
described in Ghapter 4A,

18 Refit the wheelarch liner and roadwhsel
tightening the wheel bolts to the specified
torque.

19 Lower the car to the ground, then
reconnest the battery negative terminal.

Fiywheel end oil seal
flywhesl/driveplate  as
14,

assembly as

20 Remove the
described in Section
21 Carefully prise out the old seal from its
location using a screwdiver or similar hooked
tool.

14.4 If the engine is removed, lock the flywheel with a

suitable tool

P =
1323 Locate the crankshaft seal over the
crankshaft and into the recess In the
cylinder block and baseplate - shown with
engine removed

22 Proceed as described in paragraphs 2 to
4inclusive of this Section.

23 Grease the lips of the new seal, then
carefully locate the seal over the crankshaft
and into the recess in the cylinder block and
baseplate (see illustration).

24 Tap the seal into position using a suitable
socket or tube, or a wooden block, until it is
flush with the outer faces of the cylinder block
and baseplate (see illustration).

25 Reflt the flywhesl/driveplate as described
in Section 14,

Gl

Note: New fiywheelldriveplate securing bolts
must be used on refiting.

Removal

1 Remove the manual gearbox or automatic
transmission as described in Chapter 7A
or 7B, as applicable.

2 On manual gearbox models, remove the
clutch assembly as described in Chapter 6.

3 Although the flywheel/driveplate bolt holes
are offset so that the fiywheel/driveplate can
only be fitted in one position, it will make

flywheel/driveplate - shown with engine removed

13.24 Tap the seal into is

flush with the outer faces of the cylinder

block and baseplate - shown with engine
removed

position until

refitting easier if alignment marks are made
betwesn the fiywheel/driveplate and the end
of the crankshaft.

4 Prevent the flywheel/driveplate from tuming
by Jamming the ring gear teeth using a
suitable tool (see illustration).

5 Unscrew the securing bolts, and remove
the fiywheel/criveplate (see illustration). Take
care, as the flywheel is heavy.

Inspection

6 If the teeth on the flywheel starter ring are
badly wom, or if some are missing, then It wil
be necessary to remove the ring and fit a new

one.
7 The old ring can be split with a cold chisel,
after making a cut with & hacksaw blade
between two gear teeth. Take great care not
to damage the flywhee! during this operation,
and wear eye protection at all times. Once the
ring has been split, it will spread apart, and
can be lifted from the fiywheel.

8 The new ring gear must be heated everly to
between 180 and 280°C. Unless fagilties for
heating by oven or flame are available, lsave
the fitting to a Vauxhall/Opel desler or
engineering works, The new ring gear must
not be overheated during this work, or the
temper of the metal will be affected.

9 The ring should be tapped gently down
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14.12a Tighten the flywheel bolts to the.
specified torque using a torque wrench .. .

anto its register, and left 1o cool naturally - the
Santraction of the metal on cooling will snsure
1t t s a secure and permanent fit.

10 1f the clutch friction disc contact surface
of the flywheel is scored, or on close
imspection shows signs of small hair cracks
izaused by overheating), it may be possible to
Save the flywheel surface-ground, provided
< overall thickness of the flywheel is not
#=duced too much. Consult a Vauxhall/Opel
eler or a spevialist engine repairer and, it
@rinding is not possible, renew the flywheel
complete.

Refitting

11 Offer the flywhesl/drivaplate to the end of
2 crankshaft, and align the previously-made
maris on the flywheel and crankshaft.

12 Coat the threads of the new flywheel bofts
with thread-locking compound (note that new
oits may be supplied reacy-coated), then fit
he bolts and tighten them to the specified
sorque, whilst preventing the flywheal from
tuming as during removal (see llustrations).
43 Where applicable refil the clutch as
gescribed in Chapter 8, then refit the manual
gearbox or automatic transmission as
Sescribed in Chapter 7A or 78, s applicable.

Note: References to ‘engins/gearbox’ in this
Section may be taken to be equally applicable
for vehicles with automatic transmission.

Inspection

1 To improve access, firmly apply the
handbrake, then jack up.the front of the car
and support it securely on axls stands (see
Jacking and vehicie suppor).

2 Gheck the mounting blocks (rubbers) to see
i# they are cracked, hardened or separated
from the metal at any point. Renew the
mounting block if any such damage or
deterioration is evident.

3 Check that all the mounting securing nuts
and bolts are securely tightened, using a
torque wrench o check if possible.

4 Using a large screwdriver, or a similar tool,
check for wear in the mounting blocks by

12 Refit the nut and bolt securing the engine
mounting bracket to the mounting block on
the body, and tighten the nut and bolt to the
specified torque.

13 Disconnect the hoist and lifting tackle,
then refit the air cleaner assembly as
described in Chapter 4A.

Right-hand mounting - 1.2 litre
engines

14 Firmly apply the handbrake, then jack up
the front of the car and support it seclrely on

14.12D ... then through the specified
angle using an angle fightening gauge

carefully levering against them to check for
free play. Where this is not possible, enlist the
aid of an assistant to move the engine/
gearbox unit back-and-forth, and from side-
to-side, while you observe the mountings.
While some free play is to bo expected, even
from new components, excessive wear
should be obvious. If excessive free play is
found, check first to see that the securing nuts
and bolts are correctly tightened, then rerew
any worn components as described in the
following paragraphs.

Renewal

Right-hand mounting - 1.0 litre
engines

5 Remove the air cleaner as described in
Chapter 4A.

6 Atach a suitable hoist and lifting tackle to
the engine lifting brackets on the cylinder
head, and support the weight of the engine.

7 Undo the three bolts securing the right-
hand engine mounting bracket o the timing
cover.

8 Working under the vehicle, remove the nut
and bolt securing the right-hand engine
mounting bracket to the mounting block on
the body, then remove the mounting bracket
9 Undo the four bolts and remove the
mounting block from the body.

10 Locate the new mounting block on the
body and tighten the bolts to the specified
torque.

11 Refit the right-hand engine mounting
bracket then screw in the three mounting
bolts and tighten them to the specified torque.

g S

the right-hand englne mounting bracket to
the mounting block on the body

axls stands (see J: and vehicl support).
Remove the right-hand roadwheel and the
wheelarch liner for access to the crankshaft
pulley.

15 Remove the air cleaner as described in
Chapter 4A.

16 Release the tension on the auxiliary
drivebelt and lock the tensioner in the
released position as described in the auxiliary
drivebelt renewal procedure in Chapter 1

17 Prevent the crankshaft from turning using
& spanner or socket on the crankshaft
sprocket bolt, then undo tne six bolts securing
the crankshaft pulley to the pulley hub. Slip
the auxiliary drivebelt off the pulley and
remove the pulley from the hub.

18 Attacn a suitable hoist and liiting tackde to
the engine lifting brackets on the cylinder
head, and suppar the weight of the engine.
19 Undo the three bolts securing the rigt-
hand engine mounting bracket to the timing

er.
20 Working under the vehicle, remove the nut
and bolt securing the right-hand engine
mounting bracket to the mounting block on
the body see illustration).

21 Twist the mounting bracket downwards,
approximately 90°, then twist it to the left,
towards the bulkhead, approximately 90°.
Lower the bracket and manipulate it out from
under the car.

22 Undo the four bolts and remove the
mounting block from the body.

23 Locate the new mounting block on the
body and tighten the boits to the specified
torque.

24 Insert the retaining bolts into the engine
mounting bracket and manipulate the bracket
back into position using the reverse of the
removal sequence.

25 Screw In the three mounting bolts and
tighten them to the specified torque.

26 Refit the nut and bolt securing the right-
hand engine mounting brackst to the
mounting block on the body, and tighten the
nut and bolt to the specified torque.

27 Refit the crankshaft pulley o the pulley
hub and tighten the six bolts to the specified
torque.

28 Engage the auxiliary drivebelt with the
crankshatt pulley and check that the belt is
comectly located on all the other pulleys.

29 Using the method used during removal,
lever the drivebelt tensioner roller until the
locking tool (whera used) can be removed
from the backplate. Use the spanner or
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15.34 Left-hand gearbox mounting
bracket-to-mounting block retaining bolts
- manual gearbox models

wrench to gradually release the tensioner in
order to tension the belt. Do not allow the
tensioner to spring back unrestrained.

30 Refit the wheelarch liner and the
roadwheel, tightening the roadwheel bolts to
1he specified torque.

31 Disconnect the hoist and lifting tackle,
then lower ths car to the ground.

32 Refit the air cleaner assembly as
described in Chapter 4A.

Left-hand mounting - manual gearbox
models

33 Attach a suitable hoist and lifting tackie to
the engine lifting bracksts on the cylinder
head, and support the weight of the engine.

15.45 Remave the nut and bolt securing
the rear engine mounting block to the
gearbox/transmission bracket

34 Working under the vehicle, unbolt the
mounting bracket from the gearbox, and from
the mounting block, and withdraw the bracket
(see illustration).

35 Unbolt the mounting block from the body.
36 Reflt the mounting block to the body, and
tighten the bolts to the specified torque.

37 Refit the mounting bracket, and tighten
the securing bolts to the specified torque.

38 Disconnect the hoist and lifting tackle.
Left-hand mounting ~ automatic
transmission models

39 Attach a suitable hoist and lifing tackle to
the engine lifting brackets on the cylinder
head, and support the weight of the engine.

40 Working under the vehicle, unbolt the
mounting block from the body and unbolt the.
mounting bracket from the transmission.
Withdraw the bracket and mounting block
from under the vehicle.

41 Undo the two bolts and separate the.
mounting block from the bracket.

42 Refitting is a reversal of removal, ensuring
that all mounting bolts are tightened to the.
specified torque.

Rear mounting

43 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicie support).
Remove the right-hand roadwheel and the
wheelarch liner for access to the crankshaft

pullay.
44 Aftach a suitable hoist and lifting tackle to
the engine fifting brackets on the

cylinder head, and support the weight of the.
engine.

45 Working under the venicle, remove
the nut and bolt securing the mounting block:
to the gearbox/transmission bracket (see.
illustration).

46 Remove the bolts securing the mounting
biack to the body, and withdraw the mounting
block.

47 Refitting s a reversal of removal, but
ensure that the arfow on the mounting block.
points towards the front of the vehicle.
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Chapter 2 Part B: 1.2 & 1.4 litre
SOHC engine in-car repair procedures

Contents |

‘Samshaft — removal, inspection and refitting .. .

Engine il lavel check

..... See Weekly checks
bt

Camshaft cover - removal and refitting . Flywheel/driveplate — remmla] Inspeoﬂon ar\d refmmg . 5
Camshaft oil seals ~ renewal General information . 1
‘Campression test - description and interpretation . Oil pump ~ removal, Insped\un and reﬂmng -18
Crmnkshaft oll seals - renewal Sump and il pick-up pipe - removal and refitting 12
Crankshaft pulley - removal smd reﬁmng Timing belt — removal, refitting and adjustment o
head - removal and refitting Timing belt covers — removal and refitting . . . . 6
sne/gearbox mountings ~ !nspecﬂon and renewal . . 16  Timing belt sprockets and tension indicator - removal and Yeﬁmng 8
‘Esgine ofl and filter - renewal . . .See Chapter 1 Top dead centre (TDC) for No 1 piston - locating s 3
Degrees of difficulty
Easy.suieblefor 3 | Fairly easy, suitable 3, | Fairly difficult, 2y | Diffioult sutablefor X | Very difficult, 2
oscewinitte 5 | forbeginerwih S | suiabieforcompatert Ay | experenced DY R sulaie for expart DY R
=enence X | some experience § DIY mechanic R | mechanic ‘q\‘ or professional X
Specifications
General
[Esoretyps ... S SR, Four-cylinder, In-line, water-coaled. Single ovarhead camshaft, beit-
driven, acting on hydraulic valve lifters
Maufacturer's engine codes:”
A2%re enging ......... . X128Z
.2 fire multi-point fuel injection engine . GC14SE
1.2 litre single-point fuel injection engine X 1487
Bre
1.2 fitre engines . . 72.00 mm
1.4 fitre engines - 77.60 mm
73.40 mm
Vzmmsﬂgmss 1196 cc
1.4 fitrs engines 1389 cc

1-3-4-2 (No 1 cylinder at timing belt end)
Clockwise (viewed from timing belt end of engine)

Diwection of crankshaﬂ rotation

12itre Engme
+ % fere muli-point fusl injection engine
& fre single-point fuel injection engine 9.

e cetais of engine code location, see "Vehicle identiication’ in the Reference Chepter:




2Be2 1.2 & 1.4 litre SOHC engine in-car repair procedures

Camshaft

Endfioat

Camshaft bearmg Jauma» diameter
No 1

No 2

No5
Maximum permissible radial run-out

Lubrication system
Minimurm ofl pressure at 80°C:
Oil pump type ...
Ol pump clearances:
Inner-to-outer gear teeth clearance (backlash)
Gear-to-housing clearance (endfloat) . .. ..

Flywheel

Maximum permissible lateral run-out of starter ring gear ......

Refinishing limit - maximum depth of material which may ba
removed from clutch friction surface . .. "

Torque wrench settings
Blg-end bearing cap bolts:
Bolts with 15.0 mm thread length . ... ... .. G
Bolts with 40.0 mm thread Ieng'h i
Stage 1 . AR

Gamshaft cover bots . .
Gamshatt sprocket bolt
Camshaft thrust plate bolts
Glutch bellhousing cover pla(e
Goolant pump bolts ... ...
Grankshaft puHey bolt*

Engnaimountige:
Left-hand:

Hraskei '
Gearbox/iransmission bracket-fo- mounlmg block bolts
Mounlmg block-to-body bolts*

Rea

Gk i
Gearbox/transmission bracket-to- mounlmg block bolts
Mounting block-to-body bolts .

Right-hand:

Engine bracket-to-engine bolts:
Models without power steering .
Models with power steering .

Engine bracket-to-mounting block bolt/nut . .

Wounting block-to-body bolts:
Models without power steering .
Models with power steering .

0.090 t0 0.210 mm

39.435 to 39.455 mm
39,685 to 39.705 mm
39.935 to 39.955 mm
40.185 to 40.205 mm
40.435 10 40.455 mm

39.500 to 39.525 mm
39.750 t0 39.776 mm
40,000 o 40,025 mm
40.250 to 40.275 mm
40.500 to 40.525 mm
0.040 mm

1.5 bars at idle speed

Gear-type, driven directly from crankshaft

0.100 t0 0.200 mm
0.080 t0.0.150 mm

0.500 mm

0.300 mm

Nm

25

2
Angle-tighten a further 30°
8

45
8
7
8

95
Angle-tighten a further 30°
Angle-tighten a further 15°

25

Angle-tighten a further 60°
Angle-tighten a further 60°
Angle-tighten a further 60°

44

48

52

28

48

4

48
15
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Torque wrench settings (continued) Nm Ibf ft
‘Zngine-to-gearbax/transmission bolts . . iz 60 44
Swheel/driveplate bolts:
Stage 1 : ; a5 2
Stage 2 Angle-tighten a further 30°

Stage 3

2 Angle-tighten a further 15%
Main bearing cap bolts:

Stage 1 ....... 50 ar

Stage? ... Angle-tighten a further 45%

Stage3 .......... e Angle-tighten a further 15°
O pick-up pipe bracket-to-cylinder block boft 8 6
S pick-up pipe-to-oil pump bolts™ .. . 5 8 6
04 pressure ralief valve plug to il pump . 30 22
O UMmp COVer SCTeWs .. . .. v 6 4
04 pump-to-cylinder block bolts 10 T
Sump-to-cylinder block bolts:™

Steel sump 8 6

Algminium sump . 5 10 7
Sump to gearbox/transmission (aluminium sump}

MBbolts ....... e e e g 20 15

TR e e s el S s 40 30
Timing beit cover bols

Outer cover ... 4 3

Rear cover. ... . e 6 4
Timing belt tension indicator bolt 20 15
Torque converter to driveplate™ 50 a7

“Use new boits.
“Usa thread-locking compound,

How to use this Chapter

This Part of Chapter 2 describes the repair
‘arocedures which can reasonably be carried
Sut on the engine while it remains in the
wshicls, If the engine has been removed from
#he vehicle and s being dismantled as
gescribed in Chapter 2E, any preliminary
Ssmantiing procedures can be ignored.

Note that, while it may be possible
shysically to overhaul items such as the
siston/connecting rod assemblies while the
engine is in the vehicle, such tasks are not
enerally carried out as separate operations,
=nd usually require the execution of several
=dditional procedures (not to mention the
=isaning of components and of ailways); for
whis reason, all such tasks are classed as
major overhaul procedures, and are desoribed
i Chapter 2E.

Chapter 2E describes the removal of the
engine/transmission unit from the vehicle, and
#he full overhaul procedures which can then
&= carrled out.

Engine description

The engine i of the in-line four-gylinder,
single overhead camshaft (SOHC) type,
mounted transversaly at the front of the oar,
with the transmission attached 1o its left-hand
=nd (see illustrations),

The crankshaft runs in five shell-type
bearings, and the centre bearing incorporates 1.4a Front sectional view of the engine

422822
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H22820

1.4b Side sectional view of the engine

thrust bearing shells to control crankshaft
endfioat.

The connecting rods are attached to the
orankshaft by horizontally-split shell-type big-
end bearings. The pistons are attached to the
connecting rods by gudgeon pins, which are
an interference fit in the connecting rod small-
end bores. The aluminjum-alioy pistons are
fitted with three piston fings - two
compression rings and an oll control fing.

The camshaft rotates in a housing attached
to the top of the cylinder head, and is driven
from the erankshaft by a toothed composite-
rubber timing belt.

Each cylinder has two valves (one inlet and
one exhaust), operated via rocker arms which
are supported at their pivot ends by hydraulic
self-adjusting vaive lifters (tappets). The infet
and exhaust valves are each closed by a
single valve spring, and operate in guides
pressed into the cylinder head.

Agear-type oil pump s located in a housing
attached to the front of the cylinder block, and
is driven directly from the crankshatt

The coolant pump is located at the front of
the cylinder block, and is driven by the timing
belt

Repair operations possible with
the engine.in the vehicle

The following operations can be carried out
without having to remove the engine from the
vehicle,

a) Removal and refitting of the cylinder
head.

ad.

b) Removal and refitting of the timing belt
and sprockets.

¢} Removal and refitting of the camshaft.

0) Removal and refitting of the sump.

) Removal and refitting of the big-end
bearings, connecting rods, and pistons.”
Removal and refitting of the oil pump.

) Renewal of the engine mountings.

h) Removal and refitting of the
flywheel/driveplate.

"Although the operation marked with an
asterisk can be carried out with the engine in
the vehicle (after removal of the sump), it is
preferable for the engine to be removed, in the
interests of cleanfiness and improved access.
For this reason, the procedure is described in
Chapter 2E.

Note: A suitable compression gauge will be
required to carry out 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 ciues as to the
engine’s condition. If the test is performed

R
24 Compression tester fitted to No
spark plug hole

regularly, it can give waming of trouble befors
any other symptoms become apparent.

2 The engine must be fully warmed-up o
normal operating temperature, the battery
must be fully charged, and al the spark plugs
must be removed (see Chapter 1). The id of
an assistant will also be required

3 Disconneot the wiring plug from the DIS.
module, and remove the fuel pump relay (ses
Chapter 12 for details of relay locations).

4 Fit a compression tester to the No 1 spark.
plug hole (No 1 cylinder is nearest the timing.
belt end of the engine) ~ the type of tester
which screws into the plug thread is to be.
preferred (see lllustration).

Have an assistant hoid the accelerator:
pedal fully depressed, at the same time
cranking the engine aver for approximately
four seconds on the starter motor. After one
or two revolutions, the compression pressure:
reading on the gauge should build-up to a
maximum figure and then stabilise. Record
the highest reading obtained.
6 Repeat the test on the remaining cylinders,
recarding the pressure in each.

7 All oylinders should produce very similar
pressures; a difference of more than 1 bar
between any two cylinders indicates a fault.
Note that the compression should bulld-up
quickly in a healthy engine; low compression
on the first stroke, followed by gradually-
increasing pressure on successive strokes,
indicates  worn piston rings. A low
comprassion reading on the first stroke, which
does not build-up during successive strokes,
indicates leaking valves or a blown head
gasket (a cracked head could also be the
cause). Deposits on the undersides of the
valve heads can also cause low compression.
8 If the pressure In any cylinder is significantly
lower than that in the remaining cylinders,
carry out the following test to isolate the
cause. Introduce a teaspoonful of clean
engine oil into the relevant cylinder through its
spark plug hole, and repeat the test.

9 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.

10 A low reacing from two adjacent cylinders
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3.6 Camshatt sprocket timing mark
aligned with notch in rear timing beit cover
{No 1 piston at TDC)

= amost certalnly due to the head gasket
naving blown between them; the presence of
=oolant in the engine ol will confirm this.

41 1f one cylinder is about 20 percent lower
20 the others, and the engine has a siightly
w2ugh idle, & worn camshaft lobe could be the
caus

12 I the comprassion reading is unusually
Sigh, the combistion chambers are probably
csatad with carbon deposits. If this is the
zase, the cylinder head should be removed
= decarbonised (see Chapter 2E),
13 On complation of the test, refit the spark
s, reconnect the DIS module wiring plug,
=nd refit the fuel pump relay.

3 Top dead centre
No 1 piston - lagatir

1 Top dead centre (rucy is the mqnsst point
the cylinder that a piston reaches as the
=ankshaft funs. Each piston reaches TDC at
= end of the compression stroke, and again
=t the end of the exhaust stroke. For the
Surpose of timing the engine, TDC refers &
= position of No 1 piston at the end of its
oression stroke. On all engines in this
Srapter, No 1 piston and cylinder are at the.
Siming belt end of the engine.
2 & engine overhaul procedures use the
Sstory timing marks, which vary according to
=gine type.
3 Disconnect the battery nsgative terminal
to Disconnecting the battery in ihe
Feterence Chapter).
% Semove the upper auter timing belt cover
= described In Section 6.
S Using a suitable spanner or socket on the
anksnaft pulley bolt, rotate the crankshaft to
Sng No 1 piston to TDC as follows,
===ording to engine type, Note that turmning
¥ =ngine will be made much easier if tha
= « plugs are removed firs (see Chapter 1),
= timing marks must be aligned as

ﬁ:hws
= timing mark on the camshaft sprocket
be aligned with the notch in the rear
ing bet cover (see illustration)

3.6b Notch in crankshaft pulley (A) aligned
‘with timing pointer (B) on timing belt cover
[No 1 piston at TDC)

b) The note in the crankshaft pulley, or the
timing mark on the crankshaft
speediposition sensor wheel (as
applicable) must be aligned with the
pointsr (raised line) o the timing belt
cover (see illustration). Note that if the
crankshaft pulley and lower outer timing
belt cover have been removed, the timing
merk on the crankshaft sprocket can be
used instead of the mark on the pulley.
The mark on the crankshaft sprocket must
align with the corresponding mark on the
rear timing belt cover, and the oil pump
fower flange (see illustration).

Removal
1 Disconnect the breather hoses) from the
stub(s) on the camshaft cover (see
illustrations).

2 Take note of the positions of any brackats
andfor clips secured by the camshaft caver
bolts, then unscrew and remove the bolts,
along with the clips and/or brackets, as
applicable.

3 Lift the camshaft cover from the camshaft
housing (see illustration). If the cover is
stuck, do not lever between the cover and
camshaft housing mating surfaces - if
necessary, gently tap the cover sideways to

e
3.6c Crankshaft sprocket timing mark
aligned with mark on rear timing belt cover
and oil pump lower flange (No 1 piston

at TDG)

free it. Recover the cork gasket or rubber seal,
as applicable.

Refitting

4 Before refitting, examins the inside of the
cover for a build-up of oil siudgs or any other
contamination, and if necessary clean the
gover with paraffin, or & water-soluble solvent
Where applicable, examine the condition of
the crankease ventilation filter inside the
camshaft cover, and clean as described for
the inside of the cover if clogging is evident (if
desired, the filter can be removed from the
cover, after removing the securing bolts). Dry
the cover thoroughly before refitting.

& Where applicable, examine the condition of
the rubber seal, and if necessary renew it
Note that on certain models, the seal rests ina
groove in the cover, and a tag on the seal
engages with the notch in the cover when the

4.1a Disconnect the breather hoses . ...

4.3 Lifting the camshaft cover from the
camshatt housing
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4.5 Tag on seal (arrowed) engages with
notch in camshaft cover

seal Is correctly positioned (see iliustration).
If 2 cork gasket was fitted, it should always be
renewed on refitting.

6 Thoroughly clean the mating faces of the
camshaft housing and the cover.

7 Position the cover on the camshaft fiousing,
noting that the breather pipe stubl(s) should be
nearest the timing belt end of the engine.

8 Refit the securing bolts, ensuring that any
clips and/or brackets are in place under their
heads as noted before removal, and tighten
the bolts to the specified torque in a diagonal
sequence (see illustration).

9 Reconnect the breather hose(s) to the
stub(s) on the cover.

Notasid cssncrarislisht pulley bolt will be
required for refitting.

Removal

1 Access Is most easily obtained from under
the wheelarch, after jacking up the vehicle and
removing the right-hand front wheel (see
Jacking and vehicle support). If necessary for
subsequent operations, rotate the crankshatt
10 position No 1 piston to TDC as described in
Section 3.

2 Remove the auxiliary drivebelt as described
in Chapter 1.

3 To prevent the crankshaft from turning as
the pulley bolt Is unscrewed, select top gear

6.3 Upper timing belt cover securing bolts
(arrowed)

4.8 Ensure that the brackets (arrowed) are
in place on the camshaft cover bolts

and have an assistant apply the brakes hard
{manual gearbox models only). Alternatively,
remove the starter motor, and lock the
fiywhsel ring gear testh using a suitable ool

4 Unscrew the pullsy bolt and recover the
washer fitted behind it, then remave the pulley
(see illustration).

Refitting

5 On refitting, ensure that the notch in the
pulley fits over the locating lug on the
crankshaft sprocket.

6 Prevent the crankshaft from turning as
during removal, then fit the new pulley
securing bolt, ensuring that the washer is in
place under the bolt head.

7 Tighten the bolt to the specified torque, in
the stages given In the Specifications.

8 Refit and tension the auxiliary drivebelt, as
described in Chapter 1.

Upper outer cover

Removal

1 For improved access, remove the air
cleaner assembly, and the air inlet trunking, as
described in Chapter 48.

2 Remove the auxiliary drivebelt, as
described in Ghapter 1.

3 Unscrew the three securing bolts, and
unclip the lower edge of the upper cover from

S S
6.9a Unscrew the three securing bolts
(arrowed) ...

5.4 Removing the crankshatt pulley - note
notch in pulley and locating lug on
sprocket (arrowed)

the lower cover. Withdraw the upper cover
(see illustration).

Refitting

4 Refitting is a reversal of removal, but refit
and tension the auxiliary drivebelt as
described in Chapter 1.

Lower outer cover

Removal

5 For improved access, firmly apply the
handbrake, then jack up the front right-hand
side of the car and support it securely on axle
stands (see Jacking and vehicle support)
Remove the roadiwheel.

6 If desired, to further improve access,
remove the wheelarch liner (see Chapter 11,
Section 22).

7 Remove the crankshaft pulley as described
in Section 5.

8 Where applicable, unclip the crankshaft
speed/position sensor wiring from the lower
timing bet cover.

9 Unscrew the thres securing bolts, and
remove the lower timing belt cover (see
illustrations)

Refitting

10 Refitting is a reversal of removal. Refit the
crankshatt pulley as described in Section 5.

Rear cover

Removal
11 Remove the outer covers as described
previously in this Section.

6.9b ... and remove the lower timing belt
cover



1.2 & 1.4 litre SOHC engine in-car repair procedures

2Be7

6.14 Unscrewing a rear timing beit cover
upper securing screw

12 Remove the timing belt and sprockets as
desoribed in Seations 7 and 8

13 Unscrew the securing bolt, and remove
the timing belt tension indicator assembly
from the cylinder block.

4 Unscrew the two upper and two lower
screws securing the rear timing belt cover

see illustration).
15 Withdraw the rear cover, and where
applicable,  unclip  the  crankshaft

speed/position sensor wiring from the rear of
the cover {see illustration).
Refitting
16 Refitting is a reversal of removal, bearing
in mind the following points.
2) Refit the timing belt sprockets as
descried in Section .
b) Refit and tension the timing befl as
described in Section 7.
<) Refit the outer timing belt covers as
described previously in this Section,

Removai

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Remove the outer timing balt covers as
described in Section 6. To enable the
crankshaft to be turned, temporarily refit the
crankshatft pulley retaining bolt.

7.5 Loosening a coolant pump securing
bolt

6.15 Crankshaft speed/position sensor
wiring clipped to rear timing belt cover

3 If not already done, turn the crankshatt to
bring No 1 piston o top dead centre, as
desoribed in Section 3.

4 Insert a suitable tool (such as a pin punch)
into the hole in the timing belt tension
indicator arm, then lever the arm clockwise 1o
its stop, and lock in position by inserting the
1ool into the corresponding hole in the tension
indicator backplate (see illustrations). Leave
the tool in position to lock the tension
indicator until the belt s refitted

& Loosen the three coolant pump securing
bolts, using a suitable Allen key or hexagon
bit, then turn the pump to relleve any
remaining tension in the timing belt (see
illustration).

6 Siids the timing belt from the sprockets.
and withdraw it from the engine (see
illustration), Take note of any arrows marked
on the belt to indicate the direction of rotation
(it necessary, mark ths belt to aid correct
refitting).

Refitting

7 Ensure that No 1 piston is still positioned at
top dead centre, as described in Section 3

8 Refit the fiming belt around the sprockets,
starting at the crankshaft sprocket.

9 Adjust the timing belt tensian, as deseribad
in paragraphs 11 to 20 inclusive.

10 On completion, reconnect the battery
negative terminal.

Adjustment

Note: The engine must be cold when
checking and adjusting the timing belt tension.

7.6 Sliding the timing beit from the
camshaft sprocket

7.4a Insert a tool into the hole (arrowed) in
the tension indicator arm . . .

b ... then lever the arm clockwise and
lock in position

11 With the outer timing belt covers removed
as described in Section 6, proceed as follows.
12 To enable the crankshaft to be tumed,
temporarily refit the crankshaft pulley retaining
bolt,

13 I not already done, turn the crankshaft to
bring No 1 piston to top dead centre, as
described in Section 3.

14 Loosen the three coolant pump securing
bolts, using 2 suitable Allen key or hexagon
bit, but do not remove them.

15 Turn the coolant pump clockwise to
increase the belt tension until the tensioner
indicator arm moves fuly clockwise to its stop
(ie, the holes in the indicator arm and the
tensiorier backplate are aligned). Not that a
special tool is available to turn the coolant
pump (Vauxhall/Opel tool KM-421-A or
equivalent] (see illustration).

16 Tighten the coolant pump securing bolts

e |
7.15 Using special tool KM-421-A to turn
the coolant pump
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7.18 Turn the coolant pump (special tool
shown) anti-clockwise until the tension
indicator pointer (1) is positioned in the

centre of the V/ (2)

sufficiently to prevent the pump from moving
during the following operation.

17 Turn the crankshaft clockwise through
two complete revolutions, until No 1 piston is
again positioned at top dead centre. Turn the
crankshaft smoothly without jerking, to avoid
the balt jumping on the sprockets. Check that
tne timing marks are correctly aligned as
described in Section 3

18 Carefully tum the coolant pump anti-
clockwise to siacken the belt, until the tension
indicator pointer is positioned in the centre of
the V on the tensioner backplate (see
illustration), then tighten the coolant pump
securing bolts to the spacified torque.

19 Tum the crankshatt clockwise through two

8.2 Improvised tool being used to hold the
camshaft sprocket stationary

complete revolutions, as described previously,
and check that the tension indicator pointer is
stil positioned as described in paragraph 18 if
not, the procedure described in paragraphs 14
to 18 inclusive must be repeated until the
pointer aligns correctly.

20 On completion, refit the spark plugs
(where applicable), and refit the outer timing
belt covers as described in Section 6

8 Timing belt sprockets and
tension indicator - removal A
and refitting > |

Camshaft sprocket

Removal

1 Remove the timing belt as described in
Section 7. Note that if only the camshaft
sprockst s to be removed, the timing belt can
be left engaged with the remaining sprockets,
and slipped from the camshaft sprocket once
the tension has been relieved.

2 The camshaft must be prevented from
turning as the sprocket bolt is unscrewed, and
this can be achieved in one of two ways as
follows.

&) Make up a tool similar to that shown (see
illustration), and use it to hold the
sprocket stationary by means of the holes
in the sprocket face.

£) With the camshaft cover removad as
described in Section 4, prevent the
camshaft from turning by holding it with a
suitable spanner on the flats provided
between Nos 3 and 4 camshaft lobes.

815 Lug (1) on tension indicator backplate
must engage with hole (2) in ail pump

85 Lug(f)on

hole (2) in sprocket
3 Unscrew the camshaft sprocket bolt and
withdraw it, noting the washer under the boft

head.

4 Withdraw the sprocket from the end of the
camshaft, where applicable manipulating the
timing belt from the sprocket as It is
withdrawn.

Refitting

5 Commence refitting by offering the
camshaft sprocket to the camshaft, making
sure that the lug on the end of the camshaft
engages with the corresponding hole in the
camshaft sprocket (see illustration).

6 Refit the sprocket securing bolt, ensuring
that the washer is In place, and tighten the
bolt to the specified torque, preventing the
camshaft from turning as during removal (see
illustration).

7 Where applicable, refit the camshatt cover
as described in Section 4,

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

Crankshaft sprocket

Note: A new crankshaft pulley retaining bolt
will be required for refitting - see Section 5.
Removal

9 Remove the timing belt as described in
Section 7.

10 Remove the sprocket from the end of the
crankshaft.

Refitting

11 Refit the crankshaft sprocket with the
locating flange and locating lug for the
crankshatt pulley outermost (see illustration).
12 Refit and tension the timing belt as
describad in Section 7.

Tension indicator

Removal

13 Remove the timing belt as described in
Section 7.

14 Unscrew the central securing bolt, and
withdraw the tension indicator (see illustration).
Refitting

15 Refit the tension indicator, ensuring that
the lug on the indicator backplate engages
with the corresponding hole in the ol pump
(see lllustration).
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2.3 Extracting the camshaft oil seal using
a self-tapping screw

46 Refit the tension indicator securing bolt
2nd tighten it to the specified torque.

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

Timing belt end oil seal

1 Remove the camshaft sprocket as
described In Section 8.

2 Punch or drill a small hole in the centre of
e now-exposed ol seal.

3 Screw in a self-tapping screw, and pull on
e screw with pliers to extract the seal (see
Hlustration).

4 Clean the ofl seal seat with a wooden or
plastic scraper.

5 Wind a thin band of tape around the end of
#1e camshatt, to protect the lips of the new ol
s2al as ft s fitted.

& Grease the lips of the new seal, then fit it to
= housing. Ideally, the seal should be drawn
into position using & suitable socket or
tube and washer, and a suitable bolt.
Alternatively, the seal can be tapped into
sosition (see illustration). The seal should be
Stied with its outer face flush with the
housing. Take cars not to damage the ssal
ips during fitting.

7 Garefully remove the taps from the end of
e camshal

& Reiit the camshatt sprocket as described in
Section 8,

Flywheel end oil seal

2 Remove the DIS moduls from the end of the
camshafi housing, as described in Chap-
ter 58,

10 The camshaft flywheel end oil seal
takes the form of an O-ring on the rear
of the DIS module mounting plate. Unscrew
the three module mounting plate
securing bolts, and withdraw the plate
fom the end of the camshaft housing
{see Illustration). Prise off the old O-ring

9.6 Fitting a new camshaft oil
large socket

eal using a

using 2 screwdriver, then fit the new
O-ring, and refit the module mounting plate.
Refit the DIS module to the mounting
plate, with reference to Chapter 5B If
necessary.

Note: The camshaft timing belt end oil seal
should be renewed on refitting

Removal

1 The camshaft can only be removed without
disturbing the housing If a special tool
(Vauxhall/Opel No 603 850, or equivalent) is
available to depress the rocker arms whilst
the camshaft is withdrawn

2 Assuming that such a tool is not available,
the camshaft housing must be removed.
Since the cylinder head bolts must be
remaved, it is strongly recommendd that a
new cylinder head gasket is fitted. If the
gasket is not renewed, and it ‘blows’ on
reassembly, the cylinder head will have to be
removed in order to renew the gasket, and
another set of new bolts will have to be
obtained for refitting.

3 Removal and refitting of the camshaft
housing i described in Section 11 along with
cylinder head removal and refitting. If it is
decided not to disturb the cylinder head, the

10.7 Gamshaft thrustplate and securing
bolts

a 10 DIS madule moummg plate ramaved
for access to O-ring/camshaft oil seal
{arrowed)

relevant paragraphs refering specifically
to cylinder head removal and refitting
can be ignored; it is strongly recommended
that the cylinder head is clamped to the
cylinder block using four head bolts and some
spacers, to reduce the possibility of the seal
between the head and the block being
broken.

4 With the camshaft housing removed,
praceed as follows.

5 Remove the DIS modle from the end of the
camshaft housing, with reference to Chap-
ter 5B if neces:

6 Unscrew the three securing bolts, and
remove tne DIS module mounting piate from
the end of the camshaft housing.

7 Working &t the DIS module end of the
camshaft, unscrew the two camshaft
thrustplate securing  bolts, using a
sultable Allen key or hexagon bit (see
illustration)

8 Withdraw the thrustplate, noting which way
raund it s fitted.

9 Carsfully withdraw the camshaft from the
DIS module end of the housing, taking care
not to damage the bearing journals {see
illustration)

Inspection

10 With the camshaft removed, examine the
bearings in the camshait housing for signs of
ohvious wear or pitting. If evident, a new
camshaft housing will probably be required.
Also check that the oil supply holes in the

10.9 Withdrawing the camshaft from the
hausing
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G B
10.10. O supply hole {rrowss) in
camshatt housing

camshaft housing are fres from obstructions
(see filustration).

11 The camshaft tself should show no marks
or scoring on the journal or cam lobe.
surfaces, If evident, renew the camshatt, Note
that if the camshaft is renewed, all the rocker
ams should also be renewed.

12 Check the camshaft thrustplate for signs
of wear or gronves, and renew if evident.
Refitting

13 It is advisable to renew the camshaft
timiing belt end ol seal as a matter of course ff
the camshatt has been removed. Prise out the
old seal using a screwdriver, and tap in the
new seal until it is flush with the housing,
using a suitable socket or tube,

14 Commence refitting by Iubricating the
bearings in the housing, and also the oil seal
lip.

1.6 Unbolting a wiring hamess earth lead
m the camshaft housing

the crankcase breather
hose clamp from the camshatt housing stub

2} 4
10.16 Checking the camshatt endfloat
using a feeler gauge

15 Carefully insert the camshaft into the
housing from the DIS module end, taking care
0 avold damage to the bearings.

16 Refit the thrustpiate, and tighten the
securing bolts, Chack the camshaft endfioat
by inserting a feeler gauge between (he
thrustplate and the camshaft end flange.
endfloat exceeds that specified, renew !he
thrustplats (see illustration).

17 Examine the condition of the O-ring on
the rear of the DIS module mounting plate,
and renew il if necessary. Refit the mounting

iate.

18 Refit the DIS moduie as described in
Ghapter 58,

19 Where applicable, remove the bolts and
spacers clamping the cylinder head to the
block.

20 Refit the camshaft housing, as described
in Section 11

11 7 Unbolt the upper alternator mountlng
bracket bolt (arrowed) from the inlet
manifold

ctor wiring hamess

11.8 Unclip the fuel inje
from the brackets on the camshaft cover

1 Cylinear hos-
% Teig

Bl

Note: The engine must b1 el swhen
removing the cylinder head, A new cylinder
head gasket and new cylinder head bolis must
be used on refitting, and a suitable sealant
(Vauxhall/Opet No 90 542 114, or equivalent)
will be required to coat the camshaft housing-
to-cylinder head mating faces.

Removal

1 Depressurise the fuel system as described
in Chapter 4B,

2 Disconnect the battery negative terminal
(refer 1o Disconnecting the battery in the

Reference Chapter).

3 Drain the cooling system as described in
Chapter 1

4 Remove the camshaft sprocket as

described n Section 8.

5 Disconnect the exhaust front section from
the manifold, with reference to Chapter 4B.

6 Where applicable, unbolt the wiring hamess
carth lead(s) from the camshatft housing (see
illustration).

7 Loosen the alternator mountings, then
unbolt the upper alternator
bracket(s) from the
camshaft housing,
illustration). Note that on certain models it
will be necessary to remove the upper
alternator mounting nut and bolt, and pivot
the alternator away from the upper mounting
bracket, leaving the bracket attached to the
inlet manifold (the bracket" securing bolt
cannot be reached with the manifold fitted to
the cylinder head).

8 Disconnect the crankcase oreather hose
from the stub at the rear of the camshaft
housing (see illustration).

9 Where applicable, unclip the wiring hamess
from the brackets on the camshaft cover, and
move the hamess to one side (see
illustration),

10 Where applicable, separate the two
halves of the wiring harness connector, and
release the connector from the clip on the
camshaft cover (see illustration).

11 On single-point fuel injaction engines,

1110 Separate the two halves of the
wiring connector
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@sconnect the hot-air hose from the shroud
on the exhaust manifol

2 The cylinder head can be removed
complete with the manifolds, or the manifolds
can be detached from the cylinder head prior
%o removal, with reference to Chapter 4B. If no
work Is to be carried out on the inlet manifold,
# can be unbolted from the cylinder head and
supported 1o one side out of the way, thus
avoiding the need to disconnect the relevant
hoses, pipes and wiring.

13 If the cylinder head is to be removed
complete with the manifolds, disconnect all
rslevant hoses, pipes and wiring from the infst
manifold and associated components, with
reference to Chapter 48,

14 If the inlet manifold is to be left in the
engine compartment, proceed as follows —
atherwise proceed o paragraph 18

15 Disconnect the breather hose(s) from the
camshaft cover.

16 Make a final check to ensure that all
necessary hoses, pipes and wires have bean
disconnected. Unscrew the inlet manifold
securing nuts, noting the location of any
Gracksts (eg, engine lifting brackst) attached
10 the studs in the cylinder head, and ift the
inlet manifold from the cylinder head. Ensure
that the manifold is propery supported, taking
care not to strain any of the hoses, pipes and
wires, etc, which are stil connected.

17 Recover the manifold gasket from the
eyiinder head,

18 If desired, remove the exhaust manifold
with reference to Ghapter 48,

18 Unscrew the two upper rear timing belt
cover securing bolts from the camshaft
housing.

20 Disconnect the HT leads from the spark
plugs and the DIS module, and remove the
leads, labelling them if necessary to aid
rafitting. Disconnect the DIS module wiring
plug.

21 Disconnect the coolant hose from the
thermostat housing (see illustration).

22 On multi-point fuel injection models,
disconnect the wiring plug from the caolant

#

temperature sensor located in the end of the
cylinder head (see illustration).

23 Where applicable, unscrew the nuts
securing the fuel tank vent valve mounting
bracket and the earth wiring to the left-hand
end of the camshaft housing. Move the vaive
assembly and the wiring to one side, clear of
the working area.

24 Make a final check to ensure that all
relevant hoses, pipes and wires, etc, have
been disconnected.

25 Working from the outside inwards in a

Jl

28128 ‘

11.25 Cylinder head bolt loosening
sequence

11.27a Lift the rocker arms

11.22 Disconnecting the wiring plug from the coolant
temperature sensor - engines with muiti-point fuel injection

spiral pattem as shown, loosen all the cylinder
head bolts by a quarter of a tum, then foosen
all the bolts by half a tumn, and finally loosen
and remove the bolts (see illustration).
Recover the washers.

26 Lift the camshaft housing from the
cylinger head (see illustration). If necessary,
tap the housing gently with a soft-faced mallet
to free it from the cylinder head, but do not
lever at the mating faces. Note that the
camshaft housing is located on dowels.

27 Lift the rocker arms and their thrust pads
from the cylinder head, keeping them in order
50 that they can be refitted in their original
positions (see illustrations)

= , 8
11.26 Lifting the camshaft housing from
the cylinder head

« and their thrust pads from the
cylinder head



2Be12 1.2 & 1.4 litre SOHC engine in-car repair procedures

11.28 Lift the hydraulic valve lifters from
the cylinder head

& i
11.32b Cylinder head gasket correctly
located over dowels {arrowed) in cylinder
block

28 Lift the hydraulic valve lifters ffom the
cylinder head, and keep the lifters in order, so
that they can be refitted in their original
positions (see illustration).

29 Lift the cylinder head from the cylindar
block {see illustration). If necessary, tap the
cylinder head gently with a soft-faced mallst
1o free it from the block, but do not lever at
the mating faces. Note that the cylinder head
is located on dowels.

30 Recover the cylinder head gasket, and
discard it.

Refitting
31 Clean the cylinder head and block mating

Lifting the cylinder head from the
cylinder block

11.35 Lubricate the valve lifter contact
faces

faces, and the camshaft housing and eylinder
head mating faces, by careful soraping. Take
care not to damage the cylinder head and
camshaft housing, which are made of light
alloy, and are easily scared. Cover the coolant
passages and other openings with masking
tape or rag, to prevent dirt and carbon falling
in. Mop out all the oll from the bolt holes; if oil
is left in the holes, hydraulic pressure could
crack the block when the bolts are refitted.

32 Commenoe refitting by locating a new
cylinder head gasket on the block so that the
word OBEN or TOP can be read from above:
{see illustrations).

33 With the mating faces scrupulously clean,

- . i
11.37 Apply sealing compound to the cylinder head top
mati

L
head gasket OBEN/TOP
‘markin:

locate the cylinder head on the block so that
the positioning dowels engage in their holes,
34 Before refitting the hydraulic valve lifters,
it is advisable to dismantie and clean them as
described in Chapter 2E, Section 8.

35 Refit the hydraulic valve lifters, thrust
pads and rocker ams to the oylinder head in
thelr original positions. Liberally oil the valve
lifter bores. Lubricate the contact faces of the
valve lifters, thrust pads and rocker arms with
a little molybdenum disulphide grease (see
illustration).

36 Temporarily refit the camshaft sprocket,
and snsure that the timing marks are stil
positioned with No 1 piston at top dead
centre (the mark on the sprocket shouid be
uppermost - see Section 3)

37 Apply sealing compound (VauxhalliOpel
No 90 542 114, or equivalent) to the cyfinder
head top mating face, then refit the camshaft
housing to the cylinder head (see
illustration).

38 Fit the new oylinder head bolts, ensuring
that the washers are in place under their
heads, and screw the bolts in by hand as far
as possible (see illustration).

39 Tighten the cylinder head bolts, working
from the inside outwards in a spiral pattern.
Tightan the bolts in the four stages given in
the Specifications ~ ie, tighten all bolts to the
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11.39a Cylinder head bolt tightening
sequence

Stage 1 torque, then tighten all bolts to
Stage 2, and so on (see illustrations).

40 Further refitting is a reversal of the
removal procedure, bearing in mind the
following points.

41 Ensure that the ignition HT leads are
reconnected to their comrect cylinders.

42 Where applicable, refit the manifolds to
the cylinder head with reference to Chapter
48, using new gaskets.

43 Reconnect the exhaust front section to
the manifold, using a new gasket, with
reference to Chapter 4B

44 Reiit the camshat sprocket as described
in Section 8.

45 Reill the cooling system as described in
Chapter 1.

46 On completion, check that all relevant
hoses, pipes and wires, efc, have been
reconnected.

12,6 Remoaving the engine-to-
gearbox/transmissian blanking plate

12.7 Withdrawing the sump

1139 Tighten the cylinder head bolts to
the specified torque . .

47 When the engine is started, check for
signs of leaks.

Note; A new sump gasket must be used
on refitting. Suitable sealant (Vauxhall/Opel
No 90 485 251, or equivalent) wil be required
1o coat the cylinder block face {see text), and
suitable thread-locking compound will be
required to coat the sump sscuring bolt
threads (and the oil pick-up pipe bolt threads,
where applicable). If the oil pick-up pipe is
removed, a new O-ring should be used on
rafitting.

Engines with steel sump

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Drain the engine oll, with reference to
GChapter 1 If necessary, then refit and tighten
the sump drain plug

3 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle suppor).
4 Disconnect the exhaust system from the
manifold, and disconnect the system from the

i Sipe ]
A,

.- then through the specified
angles

forward rubber mountings (Ghapter 4B)
Lower the system sufficiently to enable
removal of the sump.

§ Where applicable, disconnect the wiring
from the oil level sansor mounted in the sump.
6 Unscrew the securing bolts, and remove

7 Unscrew the securing bolts. and withdraw
the sump (see fllustration). If necessary,
tap the sump with a soft-faced mallet to fres it
from the cylinder block — do not lever between
the sump and cylinder block mating faces.

8 Recover the gasket

9 If desired, the oll plck-up pipe can be
removed by unscrewing the single bolt
securing he support bracket 1o the cylinder
block, and the twa bolts securing the end of
the pipe to tfie 0il pump. Recover ihe O-ring.
Refitting

10 Glean all traces of old gasket from the
mating faces of the cylinder block and sump.
11 Gommence refitting by applying sealing
compound (Vauxhall/Opel No 80 485 251, o
equivalent) to the joints between the oil purnp
and oylinder block, and the fiywheel end main
bearing cap and cylinder block (see
illustration)

12 If the oil pick-up pipe has been removed,
clean the threads of the securing bolts
(including the bracket securing bolt, and coat
them with thread-locking compound befors
tefitling. Refit the pick-up pipe to the oll pump
using a new O-ring, then refit the bracket
securing the pipe to the cylinder block (see
illustration).

v 3 7;\ i ‘7‘
NG 7
12,11 Apply sealing to ol pumy

and fiywheel end main bearing cap mmcs
before refitting sump

12,12 Fit a new O-ring to the oll pick-up
pipe
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12.20 Aluminium sump-to-gearbox securing bolts {arowed)

13 Clean the threads of the sump securing
bolts and coat them with thread-locking
compound. Refit the sump using & new
gasket, and tighten the securing bolts
progressively to the specified torque.

14 Further refitting (s a reversal of removal,
but refit the front section of the exhaust
system with reference to Chapter 4B, and on
completion, refill the engine with oll as
described in Ghapter 1.

Engines with aluminium sump

Removal

15 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

16 Drain the engine oil, with reference to
Chapter 1 f necessary, then refit and tighten
the sump drain plug.

17 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
18 Remove the exhaust system front section
as described in Chapter 48,

19 Where appiicable, disconnect the wiring
from the ol level sensor mounted in the sump.
20 Unscrew the three holts securing the
sump to the gearbox/transmission bell-
housing {see illustration).

21 Using a serewdriver or similar ool, prise
out the two plastic blanking plugs from the
eylinder block for acoess to the two end sump
securing bolts (see illustration).

22 Unsorew the securing bolts, and withdraw
the sump. If necessary, tap the sump with a
soft-faced mallet ta free it from the cylinder
block — da not lever between the sump and
oylinger block mating faces,

23 Recover the gasket.

24 It desired, the oil pick-up pipe can be
removed by unscrewing the single bolt
securing the support bracket to the cylinder
block, and the two bolts securing the end of
the pipe to the oil pump. Recover the O-fing.

Refitting

25 Clean all traces of old gasket from the
mating faces of the cylinder block and sump.
26 Commenc refitting by applying sealing
compound (Vauxhall/Opel No 90 485 251, or
equivalent) to the joints between the oil pump
and cylinder block, and the flywheel end main
bearing cap and oylinder block (see
illustration 12.11).

27 If the oil pick-up pipe has been removed,
clean the threads of the securing bolts
(including the bracket securing bolt), and coat
them with thread-locking compound before
refitiing. Refit the pick-up pipe to the oil pump
using a new O-ring, then refit the bracket
securing the pipe fo the cylinder block (see
illustration 12.12).

28 Clean the threads of the sump securing
bolts and coat them with thread-locking
compound. Place the sump In position and
refit all the securing bols finger tight only at

this stage,
29 To siee g00d seal between the sump
and 1 tighten the

12.21 Prising a plug from the cylinder
block for accass to a sump end seouring
bolt - aluminium sump

sump-to-gearbox/transmission bolls to the
specified torque first, then tighten the surmp-
to-cylinder block boits to the specified torgue.
30 Further refitting s a reversal of removal,
but refit the front section of the exhaust
system with rsference to Chapter 48, and on
completion, refill the engine with oil as

described in Chapter 1.

L
Note: A new oll pump gasket and a new
timing belt end crankshatt oil seal must be
used on reiitting,

Removal

1 Remove the rear timing belt cover as
described in Section 6.

2 Remove the sump and oil pick-up pipe as
described in Section 12.

3 Disconnect the wiring from the oll pressure
switch mounted in the oil pum

4 Unbolt the crankshatt speed/position
sensor bracket from the oil pump. Move the
sensor/bracket assembly to one side, taking
care not to damage the sensor.

5 Remove the securing balts, and withdraw
the ol pump from the cylinder block (see

R r the gasket.

#2805

13.5 Oil pump securing bolts (arrowed)
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3.7 Removing an oil pump rear cover
securing sorew

Inspection

Mote: A niew pressure rellef vaive sealing ring

should be used on reassembly, and sealing
ound (Vauxhall/Opel No 80 485 251, or

squivalent) will be required to coat the pump

Sousing mating face.

& With the oil pump removed, proceed as

follows.

7 Remove the securing screws and withdraw
the rear cover (see lllustration). The sorews
may be very tight, in which case it may be
necessary o use an impact driver to remove
fhem.

8 The ol pressure relief valve components
can be removed from the pump by
unscrewing the cap. Withdraw the cap,
g, soting and plunger (see

2 Prise me crankshaft timing beft end ol seal
from the pump using & screwdrver.

. and betwsen the end faces of
the gears and the housing

1311

13.16 Gear outer face identification mark

(arrowed)

13.8 Oil pressure relief valve components

7 Plunger 3 Sealing ring
2 Spring 4 Pug

10 Check the clearance between the inner
and outer gear teelh (backlash) using a feeler
gauge (see illustration).

11 Check the clearance betwesn the end
faces of the gears and the housing (endfloat)
using a straight-edge and a fealer gauge (see
illustration).

12 If any of the clearances are outside the
specified limits, renew the components as
necessary.

13 Examine the pressure relief valve spring
and plunger, and renew ff any sign of damage
or wear is evident.

14 Ensure that the interior of the pump body
is scrupulously clean before commencing
reassembly.

15 Discard the old pressure relief vaive
sealing ring, then thoroughly clean the
pressure relief valve components, and
lubricate them with clean engine ol before
refitting. Use & new sealing ring.

16 Ensure that the gears are olean,
lubricate them with clean engine
oil, and refit them to the pump body,
noting that the outer gear is marked with a
punch dot to indicate its outer face (ie, the
face nearest the pump cover) (see
illustration),

17 Ensure that the mating faces of the rear
cover and the pump housing are clean, then
coat the pump housing mating face with
suitable sealing compound (Vauxhall/Opel
No 90 485 251, or equivalent), and refit the

13.18 meg T i
e oil pump

1810 Gheck i clearance between the
inner and outer gear teeth . ..

rear cover. Refit and tighten the securing
screws.

18 Fit a new crankshaft timing belt end ol
seal to the recess in the pump body, using a
suitable socket or tube, so that the seal is
flush with the outer face of the housing {see
illustration).

Refitting

19 Thoroughly clean the mating faces of the
ofl pump and cylinder block, then locate a
riew gasket on the block.

20 Wind a thin layer of tape around the end
of the crankshaft, to prevent damage to the oil
seal lips as the pump s refitted.

21 With a new oil seal fitted to the pump, as
described previously [n this Section, grease
the oil seal lips, then reft the pump, ensuring
that the inner gear engages with the flats on
the crankshaft (see illustration).

22 Tighten the securing bolls to the specified
torque, then carefully remove the tape from
the crankshaft.

23 Refit the crankshait spesd/position
sansor and its securing bracket, and tighten
the securing bo.

24 Reconnect the wiring o the oil pressura
switch.

25 Refit the oil pick-up pipe and sump, as
described in Section 12.

25 50 e o Wi belt cover as
described in Section 6.

1321 Refitting the oil pump (shown wiith
engine removed from vehicle and inverted)
1 Tape wound around crankshaft
2 Flats on crankshaft engage with inner oil

pump gear
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14.3 Using a self-tapping screw and a pair
of pliers to extract the crankshaft oil seal

14 Crsnkﬁhafi\foil seal
renewal G

R
N
&

Timing belt end oil seal

1 Remove the crankshaft sprocket as
described in Section B.

2 Punch or dril 2 small hole in the centre of
the now-exposed ofl seal.

3 Screw in a self-tapping screw, and pull on
the screw with pliers to extract the seal (see
illustration). Several attempts may be
necessary, Be careful not to damage the
sealing face of the crankshaft.

4 Clean the oil seal seat with a wooden or
plastic scraper.

5 Wind a thin band of tape around the end of
the crankshaft, to protect the lips of the new
oil seal as it Is fitted.

6 Grease the lips of the new seal, and tap it
into position until it is flush with the outer face
of the oil pump body, using a suitable socket
or tube (see illustration). Take care not to
damage the seal lips during fitting.

7 Carefully remove the tape from the end of
the crankshaft

8 Refit the crankshaft sprocket, as described
in Section 8

Flywheel end oil seal

9 Remove the flywhesl/driveplate as

described in Section 15.
10 Proceed as described in

~

14.6 Tapping a new crankshatt oil seal
into position
11 Grease the lips of the new seal, then tap
the seal into position using a suitable tube,
until flush with the outer faces of the cylinder
block and main bearing cap.

12 Refit the ﬂyvmeel/drwep\a(e as described
in Section 15.

Note: New fiywheelldriveplate securing bolts
must be used on refitting.

Removal

1 Remove the manual gearbox as described
in Chapter 7A, or the automatic transmission
as described in Ghapter 7B, as applicable.

2 On manual gearbox models, remove the
clutoh as desoribed In Ghapter 6.

3 Although the flywheel/driveplate bolt holes
are offset s that the flywheel/driveplate can
only be fitted in one position, it will make
refitting easier f alignment marks are made
between the and the end

t0 4 inclusive of this Section.

15.5 Removing the flywheel

of the crankshaft.

15.12a Tool for preventing the flywheel
from turning, secured using an engine-to-
gearbox bolt

4 Prevent the flywheel/driveplate from tuming
by locking the ring gear teeth using a suitable
tool.

5 Unscrew the securing bolts, and remove
the fiywheel/driveplate (see illustration). Take
care, as the fiywheel is heavy.

Inspection

6 If the teeth on the flywheel starter ring are
badly worn, or if some are missing, then it will
be necessary to remove the ring and fit a new

one.
7 The old ring can be spit with a cold chisel,
after making a cut with a hacksaw blade
between two gear teeth. Take great care not
to damage the flywheel during this operation,
and wear eye protection at al times. Once the
ring has been spit, it will spread apart, and
can be lifted from the flywheel.

8 The new ring gear must be heated evenly to
between 180 and 230°C, Unless facilities for
heating by oven or flame are available, leave
the fitting to a Vauxhall/Opel dealer or
engineering works. The new ring gear must
not be overheated during this work, or the
temper of the metal will be affected,

9 The ring should be tapped gently down
onto its register, and left to cool naturally - the
contraction of the metal on cooling will ensure
that it is a secure and permanent fit.

10 f the clutch friction disc contact surface
of the flywheel is scored, or on close
inspection, shows signs of small hair cracks
(caused by overheating), it may be possible to
have the flywheel surface-ground, provided
the overall thickness of the flywheel is not
reduced too much, Consult a Vauxhall/Opsl
dealer or a specialist engine repairer, and if
grinding is not possible, renew the flywhesi
complete.

Refitting

11 Offer the flywheel to the end of the
crankshaft, and align the previously-made
marks on the flywheel and crankshat

12 Coat the threads of the new flywheel bolts
with thread-locking compound (note that new
bolts may be supplied ready-coated), then fit
the bolts and tighten them to the thres stages
given in the Specifications, whilst preventing
the flywhesl from turning as during removal
(see illustrations)

15.12b Tighten the fiywheel securing bolts
1o the specified torque
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i :
15.12¢ ... and then through the
specified angle

13 Where applicable, refit the cluteh as
gescribed in Chapter 6.

14 Refit the manual gearbox, or automatic
wransmission as described in Chapter 7A
o 7B, as applicable.

Ssction may be taken to be equally applicable
for vshicles with automatic

Inspection

1 To improve access, firmly apply ihe
fandbrake, then jack up the front of the car
and support it securely on axle stands (see
Jacking and vehicle suppor).

2 Check the mounting blocks (rubbers) to see
i they are cracked, hardened or separated
from the metal at any point {see illustrations).
Renew the mounting black if any such
Gamage or deterioration Is evident.

3 Check that all the mounting securing nuts
and bolts are securely tightened, using a
torque wrench to check f possible.

4 Using a large screwdriver, or a similar tool,
check for wear in the mounting blocks by
carefully lavering against them to check for

aid of an assistant to
engine/gearbox unit back-and-forth, and from
side-fo-side, while you observe the
mountings. While some free play is to be
expected, even from new components
sxcessive wear should ba obvious. If
excessive frae play is found, check first to see
that the securing nuts and bofts are correctly
tightened, then renew any wom components
as described in the following paragraphs.

Renewal

Right-hand maunting - models
without power steering

Note: Suitable thread-locking compound will
be required to coat the throads of the
mourtting block-to-body bolts on reftting.

51 not already done, firmly apply the
handbrake, then jack up the front of the car

16.2a Engine/gearbox mountings - models without power steering
1 Right-hand mounting 2 Rear mounting 3 Left-hand mounting

16,20 Engine/gearhox mountings ~ models with power steering
1 Right-hand mounting 2 Rearmounting 3 Left-hand mounting
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16.7 Right-hand engine/gearbox
mounting-to-body bolts (arrowed) -
madels without power steering

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

6 Attach suitable fifting tackle to the engine
lifting brackets on the cylinder head, and
support the weight of the engine.

7 Working under the vehicle, unbolt the
engine mounting bracket from the cylinder
block. Now unbolt the mounting block from
the body, then withdraw the bracket/mounting
block assembly (see illustration).

8 Unbolt the mounting block from the
bracket,

9 Fit the new mounting block to the bracket,
and tighten the securing bolts to the specified
torque.

10 Before refitting the bracket/mounting
block assembly, clean the threads of the
mounting block-to-body bolts, then check
that the bolts rotate freely In their threaded
holes in the body. If necessary, re-cut the
threaded holes in the body using a suitable-
size tap.

11 Refit the mounting bracket to the cylinder
block, and tighten the securing bolts to the
specified torque.

12 Coat the threads of the mounting block=
to-body bolts with suitable thread-locking
compound, then refit them &nd tighten to the
specified torque.

16,26 Unbolting the left-hand engine/
gearbox mounting bracket from the
gearbox

16.18 Lower the engine until the mounting
bracket is clear of the stud

13 Disconnect the lifting tackle and hoist
from the engine.
14 Lower the vehicle to the ground.

Right-hand mounting — models with
power steering

Note: Suitable thread-locking compound will
be required to coat the threads of the
mounting block-to-body bolts on refitting.

15 Proceed as described in paragraphs 5

and 6.
16 On models with air conditioning, remove
the air cleaner assembly (Ghapter 48) and the
auxiliary drivebelt (Chapter 1). Unbolt the
powar steering pump and support it clear of
the engins, taking care not to strain the fluid
lines,

17 Working under the vehicle, remove the nut
and bolt securing the engine mounting
bracket to the mounting block.

18 Using the liting tackle, carefully lower the
right-hand side of the engine, until the engine
mounting bracket is clear of the mounting
block stud (see illustration)

19 Unbolt the mounting block from the body.
20 Before refitting the mounting block, clean
the threads of the mounting block-to-body
bolts, then check that the bolts rotate freely in
their threaded holes in the body. If necessary,

16.36 The arrow on the rear
engine/gearbox mounting block must point
towards the front of the vehicle

re-cut the threaded holes in the body using a
suitable tap.

21 Coat the threads of the mounting block-
to-body bolts with suitable thread-locking
compound, then refit the mounting block to
the body, and tighten the bolts to the
specified torque,

22 Carefully raise the right-hand side of the
engine until the mounting blogk  stud
protrudes through the bracket sufficiently to
refit the nut.

23 Refit the nut and bolt securing the engine
mounting bracket to the mounting block, and
tighten the to the specified torque.

24 On models with alr condltioning, refit the
power steering pump, tightening the mounting
bolts 1o the specified torque (Chapter 10).
Refit the air cleaner assembly (Chapter 48)
and the auxlliary drivebelt (Chapter 1),

25 Proceed as described in paragraphs 13
and 14.

Left-hand mounting

Note: Suitable thread-locking compound will
be required to coat the threads of the
mounting block-to-body bolts on refiting.

26 Proceed as described in paragraphs 5
and 6

27 Working under the vehicle, unbolt the
mounting bracket from the gearbox, and from
the mounting block, and withdraw the bracket
(see illustration).

28 Unbolt the mounting biock from the body.
29 Before refitting the mounting block, clean
the threads of the mounting block-to-body
bolts, then check that the bolts rotate freely in
their {hreaded holes in the body. If necessary,
re-cuit the threaded holes in the bady using a
suitable tap.

30 Coat the threads of the mounting block-
to-bady bolts with suitable thread-locking
compound, then refit the mounting block to
the body, and tighten the bolts to the
specified torque,

31 Refit the mounting bracket, and tighten
the securing bolts to the specified torque.

32 Proceed as described in paragraphs 13
and 14.

Rear mounting

33 Proceed as described in paragraphs 5
and 6.

34 Working under the vehicle, remove the nut
and bolt securing the maunting block to the
gearbox/transmission bracket

35 Remove the bolts securing the mounting
block to the body, and withdraw the mounting
block.

36 Refitting is a reversal of removal, but
ensure that the arrow on the mounting block
points towards the front of the vehicle (see
illustration).
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Contents

Gamshafts - removal, inspection and refitiing .
Camshaft cover - removal and refitting .
Gamshatt oil seals — renewal . ........ ¢
Compression test - description and Interpretation . .
Grankshaft oil seals — renewal .

Crankshaft puley - removal and refitting .
Cylinder head ~ removal and refitting .

General information
Oil pump - removal, inspection and reftting
. 2 Sump and ol pick-Up pipe - removal and reﬁmng :
.14 Timing belt~ removal, refitting and adjustment
Timing belt covers ~ removal and refitting

ISR

o

10 Fynhoclicivepats - camova inspecton and rsfting .

1 T\mmgbellspmckels tensianer and dler rollers - removal and

Engine/gearbox mountings — InSpection and renewal . ... ... 18 FeRfing ..+ vvv..sernsns 8
Engine oil and filter - renewal . .SeeChapter1  Top desd centre (TDC) for No 1 p\ston locating 3
Engine oil level check ................ SBE Weekly checks
Degrees of difficulty
Easy,sutablefor 3 | Fairly easy, stitable 51, Difficult, siabie or | Very dificul, X
novice with litle 23| for beginner with a8 & | experienced DIY & | suitable DIY &8
experience &y | someexperience 3 | DIY mechanic X | mechanic o R
Specifications
General
ENGINetyPe .. 1o yvneerss TN G ... Four-cylinder, in-line, water-cooled. Double overhead camshafts, belt-

driven, acting on hydraulic valve lifters
Manufacturer's engine Godes:

1.4 litre engine X 14 XE

156 litre engine X16XE
Bore;

1.4 litre engine 77.60 mm

1.6 litre engins 79.00 mm

o

1.4 litre engine . 73.40 mm

16 litre engine . 8150 mm

Capacity:
14 litre engine .
156 litre engine 2
Firing order ............
Direction of crankshaft rofation -
Compression ratio
“For details of engine cods location, see 'Vehicle identiication’ n the Aeference Chapter.

389 cc

1598 co

1-3-4-2 (No 1 cylinder at timing belt end)
Clockwise (viewed from fiming belt end of engine)

Camshaft

Endfioat . 5 0.040 to 0.144 mm
Camshaft bearing journal diamater . 27.939 10 27.960 mm
Maximum permissible racial run-out 0.040 mm

Lubrication system

Minimum oil pressure at 80°C 1.5 bars at idlle speed

Oll pump type Gear-type, driven directly from crankshaft
Ol pump clearances:

Inner-to-outer gear teeth clearance (backlash) . . .. : 0.100 to 0.200 mm

Gear-to-housing clearance (endfioat) .. ... . : 0,080 10 0150 mrm
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Flywheel
Maximum permissible lateral run-out of starter fing gear ........... 0500 mm
Refinishing limit ~ maximum depth of material which may be
removed from lutoh friction surface ... 0.300 mm
Torque wrench settings Nm
Big-end bearing cap bolt
Stage 1 2
Stage 2 . =0 Angle-tighten a further 30°
Gamshaft bearing cap bolts 8
Camshaft cover bolts 2 8
Gamshaft sprocket bolt:*
A1 s by 50
Angle-tighten a further 60°

: Angle-tighten a further 15°
Clutch bellnousing cover piaie : 7

Goolant pump boits
Grankshatt pulley bolt:*
Stage 1 . 5,

8

%
Angle-tighten a further 30°
Angle-tighten a further 15°

25

Angle-tighten a further 90°
Angle-tighten a further 90°
Angle-tighten a further 90°
Angle-tighten a further 45°

Engine mountings:
Left-hand:
brack bolts ... 60
Gearbox/transmission bracket-to- mounﬂng block bolts . 60
Mounting block-to-body bolts* . 6
Rear:
bracket-t on bolts ... 70
Gearboxtransmission bracket-to- g block bolts . 85
Mounting block-to-body bolts ... 2 85
Right-han
Engine bracket-to-engine bolts . . 80
Engine bracket-to-mounting block bolt/nut .. .. 80
Mounting block-to-body bolts . % 20
Engine-to-gearbox/tansmission bolts . 80
Flywheel/driveplate bolts:*
T R 35

Stage 2 . Angle-tighten a further 30°

Angle-tighten a further 15°

03 .. :
Main bearing cap bolts:’
Stage1 ,......

Stage 2 ighten a further 457
Stage3 ... Angle-tighten a further 15
Ol pick-up pipe bracket- to-oylinder block bolt 8
Oll pick-up pipe-to-oil pump bofts™ . . .. 8
Oil pressure relief valve plug to oil pump 30
Oil pump cover serews ... 6
Gil pump-to-cylinder block bolts ... 10
Plastic shield-to-camshaft cover screws 4
Sump-to-cylinder block bofts:™*
Atuminium sump 10
Stes! sum, 8
M8 bolts 20
M10 bolts 40
Tirming belt cover bofts:
Out 4
Rear coy 6
Timing belt idler rolier bolts 25
Timing belt tensioner bof . . .. . 20
Torque converter to driveplate® . 50

“Use new bolfs.
“Use thread-locking compound.

wurnoo
=8

o~
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How to use this Chapter

This Part of Chapter 2 describes the repair
srocedures which can reasonably be
==ried out on the engine while it remains
® the vehicle. If the engine has been
==moved from the vehicle and is being
Ssmantled as described in Chapter 2E, any
sraliminary dismantling procedures can be

igrored.

Note thal, while it may be possible
Shysically to overhaul items such as the
iston/connecting rod assemblies while the
==aine (s in the vehicle, such tasks are not
=erally carried out as separate operations,
=~ usually require the execution of several
=aditional procedures (not to mention the
Seaning of components and of oilways); for
s reason, all such tasks are classed as
=jor overhaul procedures, and are described
s Chapter 2E,

Chapter 2E desoribes the removal of the
=ngine/transmission unit from the vehicle, and
e full overhaul procedures which can then
2= carried out.

Engine description
The engine is of the in-line )

Souble overhead camshaft (DOHC) type,
mounted transversely at the front of the car,
“h the transmission attached to its left-hand
3 (see illustrations)

The crankshaft runs in five shell-type
&=2nings, and the centre bearing incorporates
Swust bearing shells to control crankshaft
ncfioat.

The connscting rods are attached to the
srankshaft by horizontally-split shell-type big-
= bearings. The pistons are attached to the
=aanecting rods by gudgeon pins, which are
= interference fit In the conneoting rod small-
=2 bores. The aluminium-alloy pistons are
Stied with three piston rings - two
cempression rings and an oil cortrol ring.

Soth camshafts are driven from the
erankshaft by a toothed composite-rubber
&eit, Each cylinder has four valves (two inlst
2 two exhaust), operated directly from the
camshafts via hydraulic self-adjusting valve
ifters (tappets). One camshat operates the
inlet valves, and the other operates the
exhaust valves. The inlet and exhaust valves
are each closed by a single valve spring, and
operate in guides pressed into the cylinder
head.

A gear-type ofl pump is located in a housing
attached to the front of the cylinder block, and
is driven directly from the crankshaft,

The coolant pump is located at the front of
the cylinder block, and is driven by the timing
belt.

1.4b Side sectional view of engine
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Repair operations possible with
the engine in the vehicle
The following operations can be carried out
without having to remove the engine from the
vehicle.
&) Removal and refitting of the cylinder head.
b) Remaval and refitting of the timing belt
and sprockets.
o) Removal and refitting of the camsha,
) Removal and refitting of the sump.
&) Removal and refitting of the big-end
bearings, connecting rods, and pistons’.
#) Removal and refitting of the oil pump.
) Renewal of the engine mountings.
h) Removal and refitting of the
fiywheel/diveplate.
"Although the operation marked with an
asterisi can be carried out with the engine in
the vehicle (after removal of the sump), it is
preferable for the engine to be removed, in the
interests of cisaniiness and improved access.
For this reason, the procedure is described in
Chapter 2E.

required to carry out this test.
1 When engine performance is down, o if
misfiring ocers 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 s performed
regularly, it can give warning of trouble before
any other symptoms become apparent.

2 The engine must be fully warmed-up to
normal operating temperature, the battery
must be fully charged, and al the spark plugs
must be removed (see Ghapter 1). The aid of
an assistant will also be required.

3 Disconnect the wiring plug from the DIS
module, and remove the fuel pump relay (see
Chapter 12 for details of relay locations).

4 Fit a compression tester to the No 1 spark
plug hole (No 1 cylinder is nearest the timing
bftend of the engine) - the type of tester which
screws into the plug thread is to be preferred.

5 Have an assistant hold the accelerator
pedal fully depressed, at the same time
cranking the engine over for approximately
four seconds on the starter mator. After one
or two revolutions, the compression pressure
reading on the gauge should build-up to a
maximum figure and then stabilise. Record
the highest reading obtained.

6 Repeat the test on the remaining cylinders,
recording the pressure in each.

7 Al cylinders should produce very similar
pressures; a difference of more than 1 bar
between any two cylinders indicates a fault.
Note that the compression should build-up
quicKly in a healthy engine; low compression
on the first stroke, followed by gradually-
increasing pressure on successive strokes,

indicates wom piston rings. A low
compressian reading on the first stroke, which
does not build-up during successive strokes,
indicates leaking valves or a blown head
gasket (a cracked head could also be the
cause). Deposits on the undersides of the
valve heads can also cause low compression.
8 If the pressure in any cylinder is significantly
lower than that In the remaining cylinders,
carry out the following test to isolate the
cause. Introduce a teaspoonful of clean
engine ol into the relevant cylinder through its
spark plug hole, and repeat the test.

9 If the addition of oll 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 biame.

10 A low reading from two adjacent cylinders
is almost certainly due to the head gasket
having blown between them; the presence of
coolant in the engine oil will confirm this.

11 If one cyiinder is about 20 percent lower than
the others, and the engine has  siightly rough
idle, awom camshatt lobe could b the cause.
12 If the compression reading is unusually
high, the combustion chambers are probably
coated with carbon deposits. If this is the
case, the cylinder head should be removed
and decarbonised (see Chapter 2E).

13 On completion of the test, refit the spark
plugs, reconnect the DIS module wiring plug,
and refit the fuel pump relay.

1 Top dead centre (TDC) is the highest point
in the cylinder that a piston reaches as the
crankshaft tums. Each piston reaches TDG at
the end of the compression stroke, and again
at the end of the exhaust stroke. For the
purpose of timing the engine, TDG refers to
the position of No 1 piston at the end of its
compression stroke. On all engines in this
Chapter, No 1 piston and cylinder are at the
timing belt end of the engine.
2 Al engine overhaul procedures use the
factory timing marks, which vary according to
engine type.
3 Disconnect the battery negative terminal
{refer to Disconnecting the battery in the
Reference Chapter).
4 Remove the upper outer timing belt cover
as described in Section 6.
5 Using a suitable spanner or sockst on the
crankshaft pulley bolt, rotate the crankshaft to
bring No 1 piston to TDG as follows,
according to engine type. Note that turning
the engine will be made much easier if the
spark plugs are removed first (see Chap-
tor ).
6 The timing marks must be aligned as
follows {see illustrations).
&) The timing marks on the camshaft
sprockets must be directly opposie each

Camshaft sprockst
timing mart

aligned with top
edge of cylinder
head

TOC sensor whee!
timing mark allgned
with mark on timing
belt cover
Crankshatt sprocket
timing mark afigned
with mark on timing
beit cover

Timing beit
tensioner bolt
Coolant pump mark
aligned with mark
on cylinder biock
{s8 Chapter 3)

N

w

N

@

3.6a Timing mark positions with No 1

iston at TDC
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3.6b Camshaft sprocket timing marks (4) aligned with top edge of

cylinder head (B)

ottier, and aligned with the top edge of

the cylinder head.

5) The fiming mark on the crankshaft
speediposition sensor wheel miist be
aligned with the pointer (raised liri) on
the timing belt cover. Note that if the
crankshaft pulley and lower outer timing
beit caver have been removed, the timing
mark on the crankshaft sprocket can be
used instead of the mark on tho pulley.
The mark on the crankshaft sprocket must
allgn with the corresponding mark on the
rear timing beft cover (there may be two
marks on the sprocket, in which case
Ignore the mark with a cross stamped
across ).

Removal

1 Remove the upper section of the inlet
manifold as described in Chapter 4B.

2 Disconnect the breather hoses from the
camshaft cover (ses illustration).

3 Using the tool provided (attached to one of
the spark plug HT lead connectors), pull the
HT leads from the spark plugs, and lay them
1o 0ne side, clear of the camshaft cover.

an It the camshatt cover from
the cylinder head

4 Progressively loosen the camshaft cover
securing bolts (preferably working from the
ends of the cover towards the centre, in a
spiral pattern), then withdraw the boits (see
illustration).

5 Lift the camshaft cover from the oylinder
head (see illustration), and recover the
rubber gaskets and O-ings

Refitting

6 Commence refiting by examining the
condition of the rubber gaskets and O-rings. If
necessary, renew the gaskets and O-rings.

7 Ensure that the gaskets and O-rings are
carrectly located on the camshaft cover (see
Hlustrations).

4.2 Disconnect the breather hoses
(arrowed) from the camshatt cover

4.7a Ensure that the gaskets are correctly
locates

3.6c Crankshatt sprocket timing mark (A) aligned with mark (B)

on timing belt cover

Smear the O-rings with a
little light greass ta hold:
o b gnias b5
coveris

HAYNES

8 Fit the cover to the cylinder head, then
refit the securing boits. Tighten the boits
to the specified torque, working from the
centre to the ends of the cover, in a spiral

pattern.

9 Reconnect the HT leads to the spark plugs.
10 Reconnect the breather hose to the
camshaft cover.

11 Refit the upper section of
manifold as described in Chapter 4B,

the inlet

4.4 Unscrew the bolts ...

4.7b Hold the O-rings in position using a
little grease
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cover

Note: A new crankshaft pulley bolt will be
roquired for refitting.

Removal

1 Access is most easily obtained from under
the wheelarch, after jacking up the vehicle and
removing the right-hand front wheel (see
Jacking and vehicle support). If necessary for
subsequent operations, rotate the crankshaft
to position No 1 piston o TDC as described in
Sactlan 3.

2 Remove the auxiliary drivebelt as described
in Ghapter 1

3 To prevent the crankshaft from turning as
the pulley bolt is unscrewed, select top gear
and have an assistant apply the brakes hard
(manual gearbox models only). Alternatively,
remove the starter motor, and lock the
flywheel ring gear teeth using a suitable tool.
4 Unscrew the pulley bolt and recover the
washer fitted behind i, then remove the pulley.
Refitting

5 On refitting, ensure that the notch in the
pulley fits over the locating lug on the
crankshaft sprocket

6 Prevent the crankshaft from turning as
during removal, then fit the new pulley
securing bolt, ensuring that the washer is in
place under the boft head.

7 Tighten the bolt to the specified torque, in
the stages given in the Specifications.

ey

6.14 Rear timing belt cover securing bofts
- arrowed (seen with timing belt and
sprockets stillfitted)

692 Lower outer timing belt cover upper
securing bolt {arrowed) . . -

8 Refit and tension the auxiliary drivebelt, as

described in Chapter 1

Upper outer cover
Removal

1 For improved acoess, remove the air cleaner
assembly, as described in Chapter 4B,

2 Where applicable, unclip the wiring harness
from the timing belt cover, noting its routing.
3 Unscrew the three securing bolts, and
remove the cover (see illustration).
Refitting

4 Refitting Is a reversal of removal, ensuring
that the wiring harness is routed as noted
before removal,

Lower outer cover

Removal

5 For improved access, firmly apply the
handbrake, then jack up the front right-hand
side of the car and support it securely on axle
stands (see Jacking and vehicle support).
Remove the roadwheel.

& I desired, to further improve access,
remove the wheelarch finer (see Chapter 11,
Section 22)

7 Remove the upper outer timing belt cover,
as described previously in this Section.

8 Remove the crankshaft pulley, as described
in Section 5.

7.4 Withdraw the camshatt position
sensor

9 Remove the two securing bolts, then
release the four clips, and withdraw the lower
outer cover {see illustrations}.

Refitting

10 Refitting s a reversal of removal, but fit
the crankshaft pulley with reference to
Section 5
Rear cover
Removal
11 Remove the upper and lower outer covers
as described previously in this Section.
12 Remove the timing belt, sprockets
and Inlet-side Idler roller, as described in
Sections 7 and 8.
13 Unscrew the securing bolt and remove
the timing belt tensioner.
14 Unscrew the two upper and two lower
securing screws, and withdraw the rear cover
from the engine (see illustration)
Refitting
15 Refitting is a reversal of removal, bearing
in rmind the following points:
a) Refit the timing belt sprockets as
described in Section &,
b) Reit and tension the timing belt as
described in Section 7.
) Refit the outer timing beit covers as
described previously in this Section.

Removal
1 Disconnect the battery negative terminal
(refer 1o Disconnecting the battery in the
Reference Ghapter)

2 Remove the upper and lower outer timing
belt covers as described in Section 6, To
enable the crankshaft to be turmed, temporarily
refit the crankshaft pulley retaining bolt.

3 If not already done, turn the crankshaft to
bring No 1 piston to top dead centre, as
described in Section 3.

4 Unscrew the two bolts securing the camshatt
position sensor meunting bracket to the
cylinder head, and move the sensor/bracket
assembly to one side (see illustration)
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5 Loosen the belt tensioner securing bolt
sufficiently to completely refieve the tension in
the belt. If necessary, tum the tensiorier
slockwise o relieve the tension, using a
suitable hexagon bit or Allen key engaged
with the hole provided in the tensioner front
plate {see illustration]

6 Siide the timing belt from the sprockets,
and withdraw It from the engine (see
illustration). Take rote of any arraws marked
on the belt 1o indicate the direction of rotation
{if necessary, mark the belt to aid correct
fiting).

Refitting

7 Ensure that No 1 piston s stil positioned at
top dead centrs, as described in Section 3

8 If the coolant pump has been disturbed,
check the position of the pump. The mark on
the edge of the pump must be aligned with
e corresponding mark on the cylinder block
(see Chapter 3). If nacessary, loosen the
sequring bolts, and twrn the pump as required
10 align the marks, then tighten the bolts to
the specified torgue.

9 Refit the timing belt around the sprockets,
starting at the crankshaft sprocket, and

Sl /i
7.5 Timing belt tensioner securing bolt (1)
and hexagon hole (2) in front plate

working in the order shiown (see illustration).
Note: When fitting the belt over the inlet
camshaft sprocket, ensure that the belt does
rot jump a tooth on the sprocket, and make
sure that the timing marks on both camshatt
sprockets stay positioned directly opposite
each other, and aligned with ths top edge of
the cylinder head.

10 Adjust the timing belt tension,

described in paragraphs 1210 20 inclusive.
11 On completion, reconnect the battery
negative terminal,

as

7.9 Fit the timing belt around the sprackets in the order shown

1 Crankshaft sprocket 4 Exhaust-side
2 Timing belt tensioner 5

3 Coolant pump sprocket sprockel

Exhaust camsh

idller rolier
aft

6 Inlet camshatt sprocket
7 Inlet-side idler rofler

7.8 Sliding the timing belt from the
sprockets

Adjustment

Note: Tne engine must be cold when
checking and adjusting the timing belt ternsion.
12 With the outer timing helt covars removed
as described in Section 8, procsed as follows.
13 To enable the crankshatt to be turned,
temporarily refit the crankshaft pulley reteining

14 If not already don
bring No 1 piston to
described in Section 3.
15 With the tensioner securing bolt loosened,
engage a suitable hexagon bit or Allen key
with the hole provided in the tensioner front
plate, and tum the tensioner anti-clockwise
until maximum tension is attained. On early
type tensioners, the tension indicator pointer
should be positioned to the right of the V on
the tensioner backplate (see illustration). On
later type tensioners, the tension indicator
pointer should be positioned to the right of the
notch marked NEW on the tensioner
backplate, Note that there is no stop on the
tensioner front late, 5o it is possible to tum
the plate beyond the maximum tension
position.

16 Tighten the tensioner securing bolt in this
position.

17 Using a suitable socket or spanner on the
crankshaft pulley bolt, turn the crankshaft

tum the crankshaft to
top dead centre, as

w223

716 Turn the tensioner anti-clockwise
until maximum tension is attained, with the
pointer positioned to the right of the V
(inset) - early type tensioner shown
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7.18 To set the belt tension on a new belt,
turn the tensioner clockwise until the
pointer is positioned in the centre of the V.
- early type tensioner shown

clockwise through two complete revolutions,
until No 1 piston is again positioned 2t top
dead centre. Turn the crankshaft smoothly
without jerking, to avoid the belt jumping on
the sprockets. Check that the timing
marks are correctly aligned as described in
Section 3.

18 Engage the hexagon bit or Allen key with
the hole in the tensioner front plate, then
slacken the tensioner securing bolt, and
carefully tum the front plate clockwise to
slacken the belt. It a new timing belt has been
fitted, the tension indicator pointer should bs
positioned in the centre of the V, or aligned
with the notch marked NEW, on the tensioner
backplate (see illustration). If a ‘run-in’ beit
has been fitted {one that has been used for
more than a few hours), the tension indicator
pointer should be positioned approximately 4
mm o the left of the centre of the V, or aligned
with the notch marked USED. Tighten the
tensioner securing bolt 1o the specified
torque.

19 Turn the crankshaft clockwise through
two complete revolutions, as described
previously, and check that the tension
indicator pointer is still positioned as
described in paragraph 18 - if not, the
procedure described in paragraphs 15 to 19
inclusive must be rapeated until the pointer
aligns correctly.

20 On completion, refil the spark plugs
(where applicable), and refit the outer timing
beft covers as described in Section 6.

i

Camshaft sprockets
Removal
1 Remove the timing belt as described in
Section 7.
2 The camshaft sprocket bolt must be
prevented from turning as the sprocket bolt is
unscrewed, and this can be achieved in one
of three ways as follows (see illustrations).

) Pass a suitable Torx bit and extension bar

through one of the holes in the camshaft

8.2a Using a Torx bit engaged with the
rear timing belt cover bolt hale to
counterhold the inlet camshaft sprocket

spracket, to engage with the rear timing
belt cover bolt, Use the Torx bit and
extension bar to counternold the sprockst
as the bolt is loosened,

b) With the camshaft cover removed as
described in Saction 4, prevent the
camshatt from turing by holding it with a
suitable spanner on the fats provided in
front of No 1 cam lobe.

©) Meke up a forked tool and use it fo hold
the sprocket stationary by means of the
holes in the sprocke! face (see Section &
in Part B of this Chapter).

3 Unscrew the camshaft sprocket bolt and
withdraw it, noting the washer under the bolt
head (see illustration).

4 Withdraw the sprocket from the end of the
camshatt.

Refitting

5 Commence refitting by offering the
1o the

8.2b Counterholding the inlet camshaft
using a spanner on the flats in front of
No 1 cam lobe

7 Where appnmme, vsﬁ! the camshaft cover
as describad in Sec!

8 Refit and (anslor\ the timing belt as
described in Section 7.

Crankshaft sprocket

Note: A new crankshatt pulley re"a/mng bolt
will be required for refitting - see Section
Removal

9 Remove the timing belt as described in
Section 7.

10 Remove the sprocket from the end of the
crankshaft

Refitting

11 Refit the crankshaft sprocket with the
locating flange and locating lug for the
crankshaft pulley outermost (see illustration).
12 Refit and tension the timing belt as
described in Section 7.

camshaft
noting the following points:
a) Ensure that each sprocket is fitted so that
the timing mark is visible on the outer

face.
) If both camshaft sprockets have been

removed, ensure that they are refitted to
their correct camshafts — th exhaust
camshaft sprocket is fitted with lugs
which ectivate the camshaft position
sensor.

6 Refit the sprocket securing bolt, ensuring

that the washer is in place, and tighten the

bolt to the specified torque, preventing the

camshatft from turning as during removal,

8.3 Removing the inlet camshaft sprocket

Removal

13 Remove the timing belt as described in
Section 7.

14 Unscrew the central securing bolt, and
withdraw the tensioner.

Refitting

15 Refit the tensioner, ensuring that the lug
on the tensioner backplate engages with the
correspanding hole in the ofl purmp.

16 Refit the tensioner securing bolt, but do
not tighten the bolt fully until the timing belt
has been tensioned.

8.11 Refit the crankshaft sprocket with the
locating flange and pulley locating lug
outermost
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8.20 Timing bett idler rollers {arrowed)]

17 Refit and tension the timing belt, as
Gescribed in Section 7

Idier rollers

Removal

18 Remove the timing belt as described in
Section 7.

18 Unscrew the securing bolt, and remove
the relevant idler roller,

Refitting

20 If both idler rollers have been removed,
note that the larger-diameter roller fits on the
inlet side of the engine (see illustration).

21 Refit the refevant idler roller, and tighten
the securing bolt to the specified torque,

22 Refit the timing belt as described In
Section 7.

S tricuc e weanivcanh: spmcka« as
described in Section 8.
2 Punch or drill a small hole In the centre of
the now-exposed ol seal

3 Screw in a self-tapping sres and pull on
the screw with pliers to extract the seal

4 Clean the oil seal seat with a wooden or
plastic scraper.

5 Wind a thin band of tape around the end of
the camshaft, to protect the lips of the new oil
seal as it Is fitted.

& Grease the lips of the new seal, then fit t to
the housing. Ideally, the seal should be drawn

10.3b Camshaft bearing cap numbers
{exhaust camshaft shown)

9.6 Fitting a new camshaft oil seal using a
socket and holt

into position using a suitable socket or tube
and washer, a suitable bolt (see
illustration). Alternatively, the seal can be
tapped into position. The seal should fitted
with its outer face flush with the housing. Take
care not to damage the seal lips during fitting.
7 Garetully remove the tape from the end of
the camshaft.

8 Refit the camshat spracket as described in
Section 8.

Removal

Note: A new timing belt end oil sea,
and a tubs of suitable sealant (Vauxhall/Opel
No 90 542 114, or equivalent) wil be required
when refitting.

1 Remove the camshaft cover as described in
Saction 4.

2 Remove the relevant camshaft sprocket as
described in Section 8.

3 Check the camshaft bearing caps for
identification marks, and if none are present,
make corresponding marks on the bearing
caps and the top surface of the cylinder head
using a centre-punch (take care not to
damage the cylinder head or bearing caps)
Note the orientation of the bearing caps
before removal, as they must be refitted in
sxactly the same positions from which they
are removed. The inlet camshaft caps ara
usually numbered 1 to 5, and the exhaust

10.5 Removing a camshatt bearing cap

10.3a Camshaft bearing cap numbering
sequence (No 1 at timing belt end)

camshaft caps 6 to 10, with corresponding
numbers cast into the cylinder head (see
illustrations).

4 Before remoying the camshaft, check the
endfloat using 2 dial gauge or a feeler gauge.
If the endfioat is outside the specified limits,
the camshaft must be renewed.

5 If remaving the inlet camshatt, loosen
Nos 1, 3 and 5 bearing cap boits
progressively by half a tum, then by a full tum,
then remove the bolts. Similarly, if removing
the exhaust camshaft, loosen and then
remave Nos 6, 8 and 10 bearing cap botts, Lift
the relevant bearing caps from the cylinder
head (see illustration).

6 Progressively locsen the remaining beating
cap bolts (bearing caps 2 and 4, or 7 and 9, as
applicable) in hali-tum stages, working in a
crosswise pattem (this is necessary to
progressivaly rlisvs the tansion in the valve
springs), then remave the bolts.

7 Lift the remaining bearing caps from the
oylinder head, then Iift out the camshaft,
complete with the oil sezl {see illustration). If
both camshafis are removed, identify them as
exhaust and inlet

Inspection

8 With the camshaft removed, examine the
bearing surfaces in the cylinder head for signs
of obvious wear or pitting. If evident, the
cylinder head and all the bearing caps must
be renswad as a matched set, as it is not
possibis to renew the bsarings individually,

10.7 Lifting the exhaust camshatt from the
cylinder head
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10.11 Lubricate the contact faces of the
valve lifters, camshaft lobes and bearings
with molybdenum disulphide paste

9 The camshaft should show no marks or
scoring on the journal or cam lobe surfaces, If
svident, renew the camshatt,

10 It is advisable to renew the oil seal as a
matter of course. Prise the old seal from the
camshaft and discard it.

Refitting

11 Commence refitting by liberally coating
the contact faces of the hydraulic valve lifters,
the camshaft Iobes, and the bearing surfaces
with molybdenum disulphide paste (see
illustration).

12 Coat the timing belt end bearing cap
mating faces of the cylinder head (No 1
and/or 6, depending on the camshaft(s)
removed)  with  sealing  compound
(Vauxhall/Opel No 90 542 114, or equivalent)
{see illustration)

13 Place the camshaft in position on the
cylinder head, temporarily refit the camshaft
sprocket, and check that the timing marks are
stil aligned with No 1 piston at TDC, as
described in Saction 3,

14 Loosely refit the bearing caps in their
orlginal positions as noted during removal.

15 ffrefitting the inlet camshaft, refit Nos 2 and 4
bearing cap bolts, and progressively tighten
them in half-turn stages, working in a crosswise
pattem. Tighten the botts until the bearing caps
lust contact the mating faces of the cylinder head
- do not fully tighten the bolts at this stage.
Similarly, if refitting the exhaust camshaft, refit
and tighten Nos 7 and 9 bearing cap bofts.

e -
117 Disconnecting the fuel return hose
from the fuel pressure regulator

#2850

10.42 Coat the timing belt end bearing cap
mating faces of the cylinder head
{arrowed) with sealing compound

16 Refit the remaining bearing cap bolts, and
tighten them progressively until the bearing
caps just contact the mating faces of the
cylinder head - do not fully tighten the bolts
at this stage.

17 Working from the centre outwards in a
spiral pattern, tighten the bearing cap bolts to
the specified torque (see illustration),

18 Lubricate the lips of a new camshaft oil
seal with a little grease, and fit the oil seal as
described in Section 9.

19 Refit the relevant camshalt sprocket as
described in Section 8.

20 Refit the camshaft cover as described in
Section 4,

Removal

Note: The engine must be cold when
removing the cylinder head. A new cylinder
fead gasket and new oylinder head bolts must
be used on refiting.

1 Depressurise the fus! system as described
in Chapter 48.

2 Disconnect the battery negative terminal
(rofer ta Disconnecting the battery in the
Reference Ghapter).

3 Drain the cooling system as described in

1142
coolant temperature sensor (1) and the
temperature gauge sender (2)

10.17 Gamshaft bearing cap boit
tightening sequence (exhaust camshatt

wi)

Chapter 1, then remove the coolant expansion
tank from ts location or the bulkhead.

4 Remove the camshaft cover as described in
Section 4.

5 Remove the camshaft sprockets, timing
beit tensioner, and the timing belt idler rollers,
as described in Section 8,

& Remove the rear timing belt cover with
reference to Section 6.

7 Unscrew the union nut, and disconnect the
return hoss from the fuel pressure reguiator
(see fllustration). Be prepared for fuel
spillage, and clamp or plug the hose tc reduce
fuel loss and o prevent dirt ingress.

8 Similarly, disconnect the fuel supply hose
from the fuel rail.

9 Refer to Chapter 4B, Section 14, and
remove the throttle body and the manifold
absolute pressure sensor.

10 Refer to Chapter 4C, and remove the
secondary alr Injection pump assembly.

11 Disconnect the wiring plug and the spark
plug HT leads from the DIS module.

12 Disconnect the wiring from the coolant
temperature sensor and the temperature
gauge sender, located in the thermostat
housing {see illustration).

13 Disconnect the coolant hose from the
thermostat housing {see illustration),

14 Remove the front section of the exhaust
system as described in Chapter 4B.

15 Unclip the following wiring connectors
from their brackets, and separate the two

11.13 Disconnect the coolant hose from
the thermostat housing
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11.15a

iscannect the wiring connectors
for the fuel injector . . .

e i
11.17a Disconnect the earth wiring from
the stud on the alternator upper mounting
bracket . ..

11.17b ... and the inlet manifold

nalves of the connector in each case (see
illustrations]:
2) Fuel injector viring connector.
5) Camstaft position sensor wiring
connector.
<) Crankshaft speediposition sensor wiring
cennector.
o) Knock sensor wiring connector.
&) Oxygen sensar wiring connector ffrom s
bracket on the gearbox).
16 Unclip the crankshaft speed/position

sensor wiring from the lower section of the ik

o
alet manifold, and fesd the wiring down K o ! e e
through the clips on the manifold, so that the  11.19a Note the location of the stud for
wiring can be left in the engine compartment. the earth wiring . . .

Note the routing of the wiring
17 Disconnect the earth wiring from the
studs on the alternator upper mounting
bracket, and the gearbox end of the inlet
manifold (see iliustrations)

11.22b Remove the cylinder head bolts
and washers

11.22a Cylinder head bolt loosening
sequence

11.15¢ ... and crankshaft speed/position
sensor

11.18 Discennect the coolant hose (arrowed)
from the timing belt end of the manifold

11.19b ... and remove the upper
alternator mounting bracket

18 Disconnect the coolant hose from the
timing belt end of the lower section of the iniet
manifold (see illustration)

19 Unscrew the threa securing bolts, and
remove the upper alternator maunting bracket
(note that one of the bolts doubles 2s a stud
for the earth wiring) (see illustrations).
20 Pivot the alternator away from
manifold as far as it will go.

21 Make a final check to ensure that all
relevant hoses, pipes and wires have been
disconnected

22 Working in a spiral pattem from the
outside inwards, progressively loosen the
cylinder head bolts. First loosen ll the bolts
by quarter of a tum, then loosen all the belts
by half 2 tum, then finally siacken all the bots
fully and withdraw them from the cylinder
head. Recover the washers (see
illustrations)

the
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11.23 Liting the cylinder head from the
cylinder block

23 Lift the cylinder head from the cylinder
block (see fllustration). If necessary, tap the
cylinder head gently with a soft-faced mallet
to free it from the block, but do not fever at
the mating faces. Note that the cylinder head
is located on dowels.

24 Recover the cylinder head gasket. and
discard it.

Refitting

25 Clean the cylinder head and block mating
faces by careful scraping. Take care not to
damage the cylinder head, which is made of
light allay, and is easily scored, Cover the
coolant passages and other openings with
masking tape or rag, to prevent dirt and

11.30b Tightening a cylinder head bolt
using an angle gauge

11.27 Cylinder head gasket OBEN/TOP
marking shouid be at timing belt end of
engine
carbon falling in. Mop out all the oil from the
bolt holes; f oil is left in the holes, hydraulic
pressure could crack the block when the bolts
are refitted
26 Temporarlly refit the crankshaft pulley
retaining bolt and tum the crankshatt so that
all the pistons are positioned approximately
half way down their bores. This will prevent
the possibility of the valves contacting the
pistons as the cylinder head is refitted
27 Gommence refitting by locating a new
oylinder head gasket on the block, sa that the
word OBEN or TOP is uppermost at the timing
boit end of the engine (see illustration)
28 With the mating faces scrupulously clean,
locate the cylinder head on the block so that
the positioning dowels engage in their holes.
29 Fit the new cylinder head bolts, ensuring
that the washers are in place under their
heads, and screw in the bolts by hand as far
as possible.
30 Tighten the bolts in the order shown,
Tighten the bolts in the five stages given in the
Spacifications — ie, tighten all bolts to the
Stage 1 torque using a torque wrench, ther
tighten all boite to Stage 2, and so on using an
angle tightening gauge (see illustrations).
31 Temporarily refit the camshatt sprockets,
and reposition the camshafts, then the
crankshaft to the No 1 piston at top dead
centre position (see Section 3).
32 Further refitting is a reversal of removal,
bearing in mind the following points.

33 Ensure that all hoses, wires and cables
are routed as noted during removal.

34 Refit the front section of the exhaust
system as described in Chapter 48.

35 Refit the throttle body as described in
Chapter 4B.

36 Refit the camshaft sprockets and the
timing belt idler rollers, as described in
Section 8,

37 Refit the camshait cover as described in
Section 4.

38 Refill and blsed the cooling system as
described In Chapter 1,

39 On completion, check that all relevant
hoses, pipes and wires, etc, have been

reconnected (chack the security of the fuel
hose connections)

40 When the engine is started, check for
signs of leaks.

Note: A new oil pump gasket and a
new crankshait oif seal must be used on
refitting,

Removal

1 Remove the rear timing belt cover as
described in Section 6.

2 Remove the sump and ol pick-up pipe as
described in Section 12.

3 Disconnect the wiring from the ol pressure
switch mounted in the oil pump.

4 Unbolt the crankshaft speed/position
sensor bracket from the oil pump. Mova the
sensor/oracket assembly to one side, taking
care nat fo damage the sensor.

5 Remove the securing bolts, and withdraw
the oil pump from the cylinder block (see
illustration). Recover the gasket.

w28z,

185 Oil pump securing bolts (arrowed)
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18.7 Removing an ail pump rear cover
securing screw

Inspection

Note: A new pressure refief vaive sealing ring
should be used on reassembly, and sealing
compound (VauxhalifOpel No 90 485 251, or
equivalent) will be required to coat the pump
‘housing mating face.

6 With the oil pump removed, proceed as
follows.

7 Remove the securing screws and withdraw
the rear cover (see illustration). The screws
may be very tight, in which case it may be
necessary to use an impact driver to remove
them.

8 The oil pressure ralief valve components
can be removed from the pump by
unscrewing the cap. Withdraw the cap,
sealing ring, spring and plunger (see
illustration).

9 Prise the oil seal from the pump Using a
screwdriver.

10 Gheck the clearance betwaen the Inner
and outer gear teeth (backiash) using a fesler
gauge (see illustration).

11 Check the clearance between the end
faces of the gears and the housing (endiicat)
using a straight-edge and a feeler gauge (see
Hiystration).

2 f any of the clearances are outside the
specified limits, renew the componants as
necessary

18 Examine the pressure rellef valve spring
and plunger, and renew if any sign of damage
or wear is evident

14 Ensure that the interior of the pump body

1316 Gear outer face identification mark
(arrowed)

13.8 Oil pressure reliet valve components

1 Plunger 3 Sealing ring
2 Spring 4 Plug

is scrupulously clean before commencing
reassembly.

15 Discard the old pressure ralief vaive
sealing ring, then thoroughly clean the
pressure relief valve components, and
lubricate them with clean engine il before
refitting. Use a new sealing ring.

16 Ensurs that the gears are clean, then
lubricate them with clean engine oil, and refit
them to the pump bady, noting that the outer
gear is marked with a punch dot to indicate its
outer face (ie, the face nearest the pump
cover) (see illustration).

17 Ensure that the mating faces of the rear
cover and the pump housing are clean, then
coat the pump housing mating face with
suitable sealing compound (Vauxhall/Opel
No 80 485 251, or equivalent), and refit the rear
cover. Refit and tighten the securing screws.
18 Fit a new crankshaft oil seal 1o the recess
in the pump body, using a sultable sccket or
tube, 50 that the seal is flush with the outer
face of the housing (se illustration).

Refitting

19 Thoroughly clean the mating faces of the
oil pump and cylinder block, then locats a
new gasket on the black.

20 Wind a thin layer of tape around the end
of the crankshaft, to prevent damage to the oil
seal lips as the pump is refitted.

21 With a new oil seal fitted to the pump, as
described previously in this Section, grease
the o seal lips, then refit the pump, ensuring

13.18 Fitting a new crankshaft oil seal to
the oil pump

1210 Ghnckthe cioararicd between e
inner and outer gear teeth .

and between the end faces of
the gears and the housing

1841 ...

that the inner gear engages with the flats on
the crankshaft (see illusiration).

22 Tighten the securing bolts to the specified
tarque, then carefully remove the tape from
the crankshaft,

23 Refit the crankshaft speed/position
sensor and its securing bracket, and tighten
the securing boft

24 Reconnect the wiring 1o the oil pressura
switch

25 Refit the oi pkop e e samp, s
described in Section 1

26 Refit the rear hmmg beit cover as

described in Section 6.

13.21 Refitting the oll pump (shown with

engine removed from vehicle and inverted)

1 Tape wound around cranksh

2 Flats on crankshaft engage Wit inverof
pump gear
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Timing belt end oil seal
1 Remove  the crankshaft
described in Section 8.

2 Punch or drill a small hole in the centre of
the now-exposed ol seal.

3 Screw in a self-tapping screw, and pull on
the screw with pliers to extract the seal (see
illustration), Several attempts may be
necessary. Be careful not to damage the
sealing face of the crankshaft.

4 Clean the oil seal seat with a wooden or
plastic scraper,

sprocket as

14.6 Tapping a new crankshaft oil seal

into position

& Wind a thin band of tape around the end of

the crankshatt, to protect the lips of the new

ol seal as it is fitted,

6 Grease the lips of the niew seal, and tap it

into position until itis flush with the outer face

of the oll pump body, using a stitable socket

or tube (see illustration). Take care not to

damage the seal lips during fitting.

7 Carefully remove the tape from the end of

the crankshaft.

8 Refit the crankshaft sprocket, as described

in Section 8

Flywheel end oil seal

9 Remove lhe flywheel/driveplate as

described in Section 15.

10 Proceed as described in paragraphs 2 to

4inclusive of this Section.

16.2 Engine/gearbox mountings

1 Right-hand mounling

2 Rear mounting

3 Left-hand mounting

11 Grease the lips of the new seal, then tap
the seal into position using a suitable tube,
until flush with the outer faces of the cylindar
block and main bearing cap.

12 Refit the ﬂywheevdrwepiale as described
in Section 15.

Note: References to ‘engine/gearbox’ in this
Section may be taken (o be squally applicable
for vehicies with automatic transmission.

Inspection

1 To Improve access, firmly apply the
handbrake, then jack up the front of the car
and support it securely on axle stands (see
Jacking and vehicle support).

2 Check the mounting blocks (rubbers) to see
if they are cracked, hardened or separated
from the metal at any point (see illustration).
Fenew the mounting block if any such

damage or deterioration is evident.

3 Check that all the mounting securing nuts
and bolts are securely tightened, using a
torque wrench to check if possible.

4 Using a large screwdriver, or a similar tool,
check for wear in the mounting blocks by
carefully levering against them to check for
free play. Whers this is not possible, enlist the
aid of an assistant to move the
engine/gearbox unit back-and-forth, and from
side-to-side, while you observe the
mountings. 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 to see
that the securing nuts and bolts are correctly
tightened, then renew any wom components
as described in the following paragraphs.

Renewal

Right-hand mounting - models
without air condiitioning

5 Remove the alr cleaner and the air inlet
trunking, as descrived in Ghapter 4B.

& Remova the two securing screws, and lift
off the plastic shield with fits over the top of
the camshaft cover.
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7 If not already done, firmiy apply the
nandbrake, then jack up the front of the car
2nd support it securely on axle stands (see
Jacking and vehicle support).
8 Attach sultable lifting tackle to the engine
lifting brackets on the cylinder head, and
support the weight of the engine.
9 Depressurise the cooling system by
removing the expansion tank cap.
Warning: Do not attempt to
remove the expansion tank filler
cap while the engine is hot, as
there is a high risk of scalding. If
the expansion tank filler cap must be
removed befors the engine and radiator
have fully cooled even thought this is NOT
recommended) the pressure in the cooling
system must be refieved as foliows. Cover
the cap with a thick layer of cloth, to avoid
scalding, and siowly unscrew the filler cap
until a hissing sound can be heard, When
the hissing has stopped, indicating that
the pressure has reduced, slowly unscrew
the filler cap until it can be removed; if
more hissing sounds are heard, wait until
they have stopped before unscrewing the
eap completely. At all times, keep welf
‘2way from the filler cap opening,
10 Have a container ready to collect
escaping coolant, then disconnect the
radiator top hose from the thermostat
fousing. If desired, the cooling system can be
partially drained as described in Chapter 1
Before disconnecting the hose.
1 Disconnect the exhaust front section from
the manifold as described in Chapter 48, and
support the exhaust system using wire or
string.
12 Working nder the vehicle, remove the nut
2nd bolt securing the engine mounting
Seacket to the mounting block
3 Using the lifting tackle, carefully lower the
sgnt-hand side of the engine, until the engine
mounting bracket is clear of the mounting

block stud (see illustration). On models fitted
with power steering, take care not to strain the
power steering pump fluid hoses when
lowsring the engins

14 Unbolt the mounting block from the body.
15 Before refitting the mounting block, clean
the threads of the mounting block-to-body
balts, then check that the bolts rotate fresly in
their threaded holes in the body. If necessary,
re-cut the threaded holed in the body using &
suitable tap.

16 Coat the threads of the mounting block-
to-body bolts with suitabls thread-locking
compound, then refit the mounting black to
the body, and tighten the bolts to the
specified torqus.

17 Garefully raise the right-hand side of the
engine until the mounting block stud
protrudes through the bracket sufficiently to
refit the nut.

18 Refit the nut and bolt securing the engine
mounting bracket to the mourting block, and
tighten them to the specified torque.

19 Reconnect the front section of the exhaust
system 1o the manifold, Using a new gaskel,
with reference to Ghapter 45 i necessary.

20 Reconnect the radiator top hose to the
thermostat housing.

21 Disconnect the lifting tackle and hoist
from the engine.

22 Lower the vehicle to the ground

23 Refit the plastic shield to the camshaft

cover.
24 Refit the air cleaner and the air inlet
trunking

25 Reconnect the battery negative terminal.
26 Top-up and bleed the cooling system as
‘described in Chapter 1.

Right-hand mounting - models with
air conditioning

27 Proceed as described in paragraphs 1
to 7 inclusive, but completely remove the
radiator top hose.

16.13 Lower the engine until the mounting
brackst is clear of the stud

28 Remove the auxiliary driveoelt as
described in Chapter 1

29 Unbolt the power steering pump from its
mounting bracket, as described in Chap-
ter 10, and move the pump to one side,
leaving the fiuid lines connected. Support the
pump (using wirs or string if necessary) to
avoid stralning the fluid lines.

30 Remove the right-hand front suspension
tie-bar as described in Chapter 1

31 Proceed as described in paragraphs 8
10 14 inclusive.

32 Refit the front suspension tie-bar as
described in Chapter 10.

33 Refit the power steering pump o its
bracket as described in Chapter 1

34 Refit the auxiliary drivebelt as described in
Chapter 1.

a5 Proceed as described in paragraphs 15
10 22 inclusive, but reconnect the radiator top
hose to the thermostat housing and to the
raciator,

Left-hand mounting

36 Refer to Chapter 2B, Section 16.
Rear mounting

37 Refer to Chapter 2B, Section 16
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Chapter 2 Part D: 1.0 & 1.2 litre
DOHC engine removal and overhaul procedures

Contents
Crankshaft - inspection . Engine removal - methods and precautions . . . 3
Crankshaft - refitting and main bearing running clearance check Engine/automatic transmission assembly — removal and refiting .. 5
Crankshaft - removal . ... ...... S Engine/manual gearbox assembly — removal and reﬁmng 4
Cylinder block and baseplate - clenmng and \nspechnn S0 General information . . ..........ueerrreeens %
Cylinder head - dismantiing Main and big-end bearlngs inspection .. 18
Cyiinder head — reassembly Piston rings - refitting . . 17
Cylinder head and valve componems cleamng and mspecuan i Piston/connecting rod assemblies - inspection 13
Engine — initial start-up after overnaul . .. .............. 2 Piston/connecting rod assemblies - refitting and mg énd imnng
Engine overhaul - dismantling sequence . clearance check ...... 19
Engine overhaul - general information . Piston/connecting rod assembiles - removal - 0
Engine overhaul - reassembly sequence .
Degrees of dlfflculty
Easy, suitable for 2, | Fairlyeasy, suitable 2., | Fairly difficuit, 2y | Difficult, suitable for ?& Very difficult, §
novice with lithe % for beginner with 2 | suitable for competent &y | experienced DIY A} | stitable for expert DIY A%
experience % some experience § DIY mechanic § mechanic & or professional &
Specifications
Cylinder block
Material P Cast iron
Maximum cylinder bore ovality 0.013 mm
Maximum cylinder bore taper 0.013 mm
Maximum permissible rebore oversize . 0.500 mm
Cyfinder bore diameters:
Standard size:

Identification mark 69 .
Identfication mark 00
Identification mark 01 ...

0.500 mm oversize:
Identffication mark 8 +0.5

Pistons
P‘ston-m-nore clearance:

f\f(er rebore (oversize 5
Note: Fiston dameters — pistons carry identifca
oiston diameter is 0.020 mm less than the comesponding bore diameter.

Piston rings
Sumber of rings (per piston)
Fing end gap
Compression . ... .
Oil control (top and bottom sections)
Ring gap offset (to gap of adjacent ring)* .
“For oil control ring sections, see text (Section 17)

Cylinder head
Material
Maximum permissible distortion of sealing face
Overall height of cylinder head (sealing surface-to-sealing surface) . .
Valve seat width:

nlet

Exhaust .
Valve seat angle

72,485 to 72.495 mm
72.495 to 72.505 mm
72.505 to 72,515 mm

72.965 to 72,975 mm

0.020 10 0.030 mm
0.010 t0 0.030 mm

tion marks corresponding o those listed previously for cylinder bore diameters. The appropriate

2 compression, 1 cil control

0.200 to 0.400 mm
0.400 t0 1.400 mm

Light alloy
0.025 mm
126.000 mm

1.000 to 1.400 mm
1.400 to 1.800 mm
450
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Crankshaft and bearings
Number of main bearing:
1.0 ltre engines .

50.004 t0 50.010 mm
50,0100 50.017 mm
49,754 10 49,760 mm
49.760 t0 49.767 mm
49,504 t0 49.510 mm
4951010 49.517 mm

Standard size - 2 (brown) .

0.260 mm undersize— 1 (brown/blu) .

0250 mm undersize 2 (green/blue) .

0500 mm undersize 1 (gresn/white) .

0.500 mm undersize - 2 (brown/white) -
Main bearing: sheu colour codes (upper and lnws(;

Standar Green
Standard - 2 . Brown
0.250 mm undersize - 1 .. Brown/blue
0.250 mm undersize =2 ... Green/blue
0.500 mm undersize~1 . ... Green/white
0.500 mm undersize - Brown/white

2 &

Meain bearing thrust journal width;
Standard ........,
0.200 mm undersize
0.400 mm undersize

Big- end beanng journal diameter:

23.000 to 23.252 mm
23.200 to 23,252 mm
23,400 t0 23.452 mm

42,871 t0 42.987 mm
42721 10 42.787 mm
42,471 to 42,487 mm

0250 mm undéy;{z;'<iaids)
0.500 mm undersize (white) .
Big-end bearing shall colour codes

Standard . None

0.250 mm undersize Biue

0.500 mm undersize . . White
Maximum main and big-end bearing journal out-of-round - 0.040 mm

0.007 to 0.036 mm
0.100 to 0,200 mm
0.013 t0 0.049 mm

Main and big-end bearing runing clearance
Crankshaft endfloat .
Connecting rod endfioat .

Valves and guides
Stem clameter:
Inlet valve:
Standard ....... 5
0.075 mm oversize .
0.150 mm oversize ...
Exhaust valve:
Standard -1 .
Standard -2 ...
0.075 mm oversize — 1
0.075 mm oversize - 2
0.150 mm oversize - 1
0.150 mm oversize -2 .
Valve head diameter:
Inlet valve .
Exhaust valve
Maximum permlssm\e valve stem p\ay in gulde
Inlet
Exhaust . i
Valve seat angle (ncluded)
Valve clearances
Valve guide bore:
Standard
0.075 mm oversize ..
0.150 mm oversize .
Valve guide length .. ..
Valve guide fitted height (above cylindr head) -

4.955 10 4.970 mm
5.030 to 5.045 mm
5105 to 5.120 mm

4.930 to 4.945 mm
4.945 to 4,960 mm
5.005 to 5,020 mm
5.020 10 5.035 mm
5.080 t0 5.095 mm
5.09510 5.110 mm

27.900 to 28.100 mm
24.900 to 25.100 mm

0.018 10 0.052 mm

0.028 t0 0.062 mm

90°40"

Automatic adjustment by hydraulic valve lifters

4.988 to 5.007 mm
5.063 10 5.082 mm
5138 t0 5.157 mm
88.750 to 38.250 mm
11.700 to 12.000 mm

Torque wrench settings
Refer to Specifications for Ghapter 24
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This Part of Chap\er 2 includes detafs ot
engine removal and refitting, and general
overhaul procedures for the cylinder head,
cylinder block/crankcase, and intemal engine
components.

The information ranges from advice
concerning preparation for an overhaul and
the purchase of replacement parts, to detalied
step-by-step procedures covering removal,
inspection, renovation and refitting of internal
engine components.

The following Sections have been compiled
based on the assumption that the engine has
been removed from the vehicle. For
information concerning in-vehicle engine
repalr, as well as information on the removal
and refitting of the external components
necessary to facilitate overhaul, refer to
Chapter 2A, and to Section § of this Part.

= not always easyto ot e
if, engine should be completely
T S e
considered.

High mileage is not necessarily an
indication that an overhaul is needed, while
fow milsage 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
fiiter changes, as well as other required
maintenance, will most likely give many
thousands of miles of reliable service.
Gonversely, a neglested engine may require
an overhaul very early in its life.

Excessive oil consumption is an indication
that piston rings, valve seals and/or valve
guides are in need of attention. Make sure
that oil leaks are not responsible before
deciding that the rings and/or guides are bad.
Perform a cylinder compression check to
determine the extent of the wark required.

Check the oil pressure with a gaugs fitted in
place of the ail pressure sender, and compare
it with the Specifications (Ghapter 2A). If tt Is
&xiremely low, the main and big-end bearings
and/or the oil pump are probably worn out,

Loss of power, rough running, kncking or
metallic engine noises, excessive valve gear
noise and high fuel consumption may also
ooint to the need for an overhaul, especially if
they are all present at the same time. If a
complete tune-up does not remedy the
situation, major mechanical work is the only
solution.

An engine overhaul involves restoring the
internal parts to the specifications of a new
engine. During an overhaul, new pistons

and/or rings are fitted, and the cylinder bores
are reconditioned. New main bearings and
connecting rod big-end bearings zre generally
fitted, and if necessary, the crankshaft may be
reground to restors the journals. The valves
are also serviced as well, since they are
usually in less-than-perfect condition at this
point. While the engine is being overhauled,
other components. such as the starter and
alternator, can be overhauled too. The end
result should be a like-new engine that wil
give many trouble-free miles. Note: Critical
cooling system components such as the
hoses, drivebelts, thermostat and coolant
pump MUST be renewed when an engine Is
overhauled. The radiator should be checked
carsfully to ensure that it is not clogged or
Jeaking. Aiso it is & good idea to reriew the oil
pump whenever the engine is overhauled.

Before beginning the engine overhaul, read
through the entire procedure to familiarise
yourself with the scope and requirements of
the job. Overhauling an engine is not difficult if
you follow all of the instructions carefully,
have the necessary tools and equipment, and
pay close attention to all specifications;
however, It can be time-consuming. Plan on
the vehicle being tied up for a minimum of two
weeks, especially if parts must be taken to an

viorks for repair or

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 typioal hand tools,
aitnough a number of pracision meastring
tools are required for inspecting parts to
determine if they must be renewed. Often the
engineering works will handle the inspsction
of parts, and offer advice concerming
reconditioning and renewal. Note: Always
wait until the engine has been complistely
dismantied and all components, especially the
eylinder block, have been inspected before
deciding what service and repair operations
must be performed by an engineering works.
Sincs the condition of the block will be the
major factor to consider when determining
whether to overhaul the original engine or buy
a recanditioned unit, do nat purchase parts or
have overhaul work done on other
components until the block has been
thoroughly inspected. As a general rule, time
Is the primary cost of an averhaul, so it does
ot pay to fit worn or sub-standard parts.

As & final note, to ensure maximun life and
minimum trouble from a reconditioned engine,

Locating a suitable place to work is
extremely important. Adequate work space,
along with starage space for the vehicla, will
be needed. If a garage is not available, at the
very least a fiat, level, clean work surface is

equired.

Cleaning the engine compartment and
engine before beginning the removal
procedure will help keep tools clean and
organised.

An engine hoist or A-frame will also be
necessary. Make sure the equipment is rated
in excess of the comblned welght of the
engine and transmission. Safety is of
primary importance, considering the potential
hazards invoived in lifing the engine out of the
vehicle.

If this is the first time you have removed an
engine, an assistant should be available.
Advice and aid from someone more
experienced would also be helpful. There are
many instances when one person cannot
simultaneously perform all of the operations
required when lifting the engine out of the
vehicle.

Plan the operation shead of time. Arrange
for, or obtain, all of the tools and equipment
you will need, prior to beginning the job.
Some of the equipment necessary to perform
engine removal and installation safely and
with relative ease are (in addition to an engine
hoist) a heavy-duty trolley jack, complete sets
of spanners and sockets as described at the
end of this manual, wooden blocks, and
plenty of rags and cleaning solvent for
mopping-up spilled oil, coolant and fuel.
If the hoist must be hired, make sure
that you arrange for it in advance, and
perform all of the operations possible without
it beforehand. This will save you money and
time.

Plan for the vehicle to be out of use for
quite @ while. An engineering works will be
required to perform some of the work which
the do-it-yourselfer cannot aceomplish
without special equipment. These places
often have a busy schedule, so it would be 2
good idea to consult them before removing
the engine, in order to acourately estimate the
amount of time required to rebuild or repair
components that may need work.

Altways bs extramely careful when removing
and refitting the engine. Serlous Injury can
resut from careless actions. Plan ahead, take
your time, and you vl find that a job of this
nature, although major, can be accomplished

everything must be assembled with care in a
Ay i i

If you have dacided thatan engine must be
removed for overhaul or major repair work,
several praliminary steps should be taken.

On all Corsa models, the engine must be
removed  complete  with 3
gearbowtransmission as an assembly. There
is insufticient clearance in the engine
compariment to ve the engine
leaving the gearbox/uansmssmn in the
vehicle. The assembly is removed by
raising the front of the vehicle, and
lowering the assembly from the engine
compartment.
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Note: Suitable equipment will be raquired to
support the engine and gearbox during this
procedure - see text

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 To improve access, remove the bonnet as
described in Chapter 11,

3 On right-hand drive madels, remove the
battery and battery tray as described in
Chapter 5A.

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

5 Drain the cooling system as described in
Chapter 1.

6 Drain the engine oil as described in
Chapter 1.

7 Release the clips and disconnect the top
hose from the radiator and thermostat
housing

8 Release the clips and disconnect the
bottom hose from the radiator, expansion
tank and coolant pump.

9 Release the clips and disconnect the heater
and expansion tank hoses from the coolant

pump.
10 Release the retaining clips and disconnect
the two coolant hoses from the rear of the
throttle body.

11 Tum the throtle disc and disconnect the
throttle cable end fitting from the disc.
Reloase the cable grommet from its bracket
on the inlet manifold,

12 Disconnect the wiring plugs at the idie
speed control motor and throttle position
sensor located on the throttle body.

13 Disconnect the wiring connectors at the
coolant temperature sensor, camshaft
position sensor and oil pressure switch. Lift
the wiring hamess trough from the camshatt
cover and move it to one side.

14 Depressurise the fuel system as
described in Chapter 44, then disconnect the
fuel feed and retum hoses from the fusi rail,
noting their locations o aid refitting. Be
prepared for fuel spillage, and take adequate
precautions, Giamp or plug the open ends of
the hoses, to minimise further fuel loss.

15 Disconnect the coolant hoses from the
coolant expansion tank, then undo the
retaining bolts and remave the expansion tank
(see illustration).

.15 Disconnect the expansion tank
coolant hoses then undo the bolts and
remave the expansion tank

16 Disconnect the wiring plug from the top of
the EGR valve, and the wiring connactor from
the adjacent temperature gauge sender.

17 Disconnect the coolant hose from the side
of the EGR valve.

18 Release the DIS ignition module cover
from the centre of the camshaft cover and
remove it toward the transmission end of the
engine.

19 Disconnect the wiring plug-from the left-
hand end of the DIS module.

20 Disconnect the fuel injector wiring trough
wiring connector.

21 Release the wiring hamess from its
locating clips to gain access to the electronic
control unit wiring connectors.

22 Lift up the locking levers and disconnect
the engine management and main body wiring
harness connectors from the electronic
control unit.

23 Undo the retaining screw and release the
sarth cable from the eloctronic control unit
bracket.

24 Disconnect the oxygen sensor wiring
connector from the top of the transmission,
and release the adjacent grey wiring
connector from its support bracket (see
illustration).

25 Disconnect the wiring from the reversing
light switch, located at the |wnt of the
gearbax, above the mounting bracks

26 Disconnect the hoses and wmng plug
from the fue! tank vent valve.

27 Disconnect the brake servo vacuum hose
connection at the inlet manifold. On 1.0 litre
engines the connection is by a conventional

4322 Dlsconnec! the wmng from the
alterr

424 Discannact the oxygen sensor wiring
connactor and release the adjacent wiring
connector from its support bracket

union nut. On 1.2 litre engines a quick-release
fitting Is used. Depress the two tags on the
side of the fiting and withdraw the fitting from
the manifold pipe stub.

28 Undo the two botts and release the wiring
harness support bracket from the rear of the
inlet manifold.

29 If not already done, apply the handbraks,
then jack up the front of the vehicle and
support securely on axle stands (see Jacking
and venicle support). Note that the vehicls
must be raised sufficiently high
(@pproximately 650 mm) to enable the
engine/gearbox assembly to be withdrawn
from under the front of the vehicle, Remove
the roadwheels.

30 On 1.0 ltre engines, detach the additional
lower wiing harness bracket from the inlet
manifold.

31 At the rear of the engine, disconnect the
wiring plugs for the crankshaft speec/position
sensor and knock sensor.

32 Disconnect the wiring from the aitemator
and the starter motor, and unbolt the earth
lead from the starter motor upper mounting
(see illustratione).

33 Where applicable, unscrew the securing
sleeve and disconnect the speedometer cable
from the top of the gearbox. Note that on
certain models, the cable is in two sections,
joined by a connestor near the engine
compartment bulkhead - in this case, it may

be sasier to separate the two cable sections
at the connector, rather than to disconnect
the cable from the gearbox.

34 On later models, disconnest the wiring

. and from the starter motor
solenold {arrowed)

432b ..
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connector from the electranic speedometer

sansor.
35 Undo the three nuts securing the catalytic
converter flange to the exhaust manifold,
Undo the two bolts securing the converter
support bracket to the cylinder block
saseplate and separate the converter from the
manifold. Lower the exhaust system clear of
the manifold and support It in this position.
Recover the flange gasket

36 On models with air conditioning, release
the tension on the auxiliary drivebelt and lock
the tensioner in the released position as
described in the auxiliary drivebelt rencwal
procedures in Chapter 1. Slip the drivebst off
the pulleys.

37 On models with air conditioning, unbolt
the compressor from the cylinder block,
rslsase the refrigerant lines from their
brackets and support the compressor clear of
the engine. Da not disconnect the refrigerant
lines from the compressor.

38 Remove the retaining clip (where
applicabls, then siide the clutch cable from
ine release lever, pushing the release lever
back towards the bulkhead if necessary, to
allow ths cable 1o be disconnected. Pull the
cable support from the bracket on the
gearbox casing, then move the cable to one
side out of the way, taking note of its routing,

Ioosen the clamp nut and bolt securing the
gear selector rod to the linkage, then pull the

sslector tube towards the engine
compartment bulkhead to separate it from the
linkage.

40 Remove the front suspension lower arms,

4.40 Remove the front suspension lower arms, tie-bars and anti-
roll bar as an assembly

4.60

Raise the er

ngine/gearbox assembly inta the engine
and reconnect i

tie-bars, and anti-roll bar, as described in
Crapter 10 (see illustration).

41 Disconnect the inner ends of the
driveshatls from the gearbox, as described in
Chapter 8. There is no eed to disconnect the
driveshatts from the swivel hubs. Bs prepared
for ol spillage, and plug the openings in the
gearbox fo prevent dirt ingress and further oil
0ss, Do not allow the driveshafts to hang
down under their awn weight, or the joints
may be damaged; support the driveshafts
with wire or string.

42 Attach asuitable hoist and lifting tackie to
the engine lifting bracksts on the cylinder
head, and support the weight of the engine.
43 Make a final check to ensure that all
relevant pipes, hoses, wires, etc. have been
disconnected, and that they are positioned
clear of the engine and gearbox.

44 To stabilise the engine/gearbox assembly
as it is removed, itis advisable fo support the
assembly from undemeath using a Jack and
interposed block of waod, in addition to the
engine hoist and ffting tackle.

45 Ensure that the engine/gearbox assembly 's
adequatsly supported, then procesd as follows.
46 Unscrew the through-bolt and nut
securing the rear engine/gearbox mounting
bracket to the mounting on the body,

47 Unscrew the nut and bolt securing the
right-hand engine mounting brackt to the
mounting block on the body.

48 Unbolt the left-hand engine/transmission
mounting biock from the body.

49 Carefully lower the engine/gearbox
assembly from the engine compariment.

50 Ensure that the assembly is adequately
supported using jacks, or a suitable tralley,
then disconnect the engine hoist and lifting
tackle, and withdraw the engine/gearnox
assembly from under the front of the vehicle.
51 With the engine/gearbox assembly
removed, support the assembly on suitable
blocks of waod positioned on a workbench,
or failing that, on a clean area of the workshop
floor.

ing:

52 Clean away any external dirt using
paraffin or a water-soluble solvent and a stiff
brush.

53 Whers applicable, unscrew the securing
bolts, and remove the engins-to-gearbox
blanking plate from the bellhousing.

54 Ensure that both engine and gearbox are
adequately supported, then unscrew and
remove the engine-to-gearbox boits, nating
the locations of the brackets which are be
seoured by the bolts.

55 Garefully withdraw the gearbox from the
engine, ensuring that the weight of the
gearbox is not allowed to hang on the input
shaft while it is engaged with the clutch
friction disc. Note that the gearbox lacates on
dowels positioned In the cylinder block
Refitting

56 Carsfully offer the gearbox to the engine
untl the bellhousing is located on the dowels
in the cylinder block, then refit the-engine-to-
gearbox bolts, and tighten them to the
specified torque. Make sure that the brackets
secured by the bolts are correctly positioned,
as noted before removal. Ensure that the
weight of the gearbox is not allowed to hang
on ihe input shaft as it is engaged with the
clutoh friction disc.

57 Where applicable, refit the engine-to-
gearbox blanking plate to the bellhousing.

58 With the front of the vehicle raised and
supported on axle stands, move the
engine/gearbox assembly under the venicle,
ensuring that the assembly Is adequately
su !

59 Reconnect the hoist and lifting tackie to
the engine lifting brackets.

60 Raise the engins/gearbox assembly, and
reconnect the left-hand engins/transmission
mounting block to the body (see illustration).
Reconnect the rignt-hand engine mounting
bracket to the mounting block, then refit the
rear engine/gearbox mounting  bracket
through-bolt and nut. Tighten ail mounting
nuts and bolts to the specified torque.
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61 Disconnect the hoist and lifting tackle
from the engine lfting brackets.

62 Reconnect the inner ends of the
Griveshaits o the gearbox as described in
Chapter 8.

83 Refit the front suspension antl-rol bar, tie-
bars and lower arms, as described In Chap-
ter10.

64 Reconneot the exhaust front section to
the manifold as described in Chapter 4A.

85 Reconnect the wiring to the alterator and
the starter motor, and reconnect the earth
strap to the starter motor upper mounting.

66 Reconnect the gear selector rod to the
gear linkage, and adjust the linkage: as
described in Chapter 7A.

67 Reconnect and if necessary adjust the
clutch cable, as described in Chapter 6.

86 Check and if necessary top-up the
gearbox ol lsvel as described in Chapter 1

87 Make a final check to ensure that all
relevant hoses, pipes and wires have been
correctly reconnected

88 Refit the bonnet as described In Ghap-
ter 1.

89 Reconnect the battery positive lead,
followed by the negative lead.

Note: Sutable equipment will be required to
support the engine and transmission during
ihis procedure ~ see text, New lorque

68 On models with air refit the
compressor 1o the cylinder block and tighten
the mounting bolts to the specified torque.
Refitthe refrigerant lines to their relevant clips
or brackets.

69 Refit the auxiliary drivebelt as desoribed in
Chapter 1

70 Reconnect the speedometer cable to the
gearbox, or reconnect the speedometer cable
connector (as applicable]. On later models,
reconnect the wiring connector 1o the
electronic speedomoter sensor.

71 Reconnect the wiring plugs for the
crankshaft speed/position sensor and knock
sensor,

72 Refit the wiring hamess support brackets
10 the rear of the inlet manifold.

73 Refit the roadwheels, and lower the
vehicle to the ground

74 Reconnect all relevant wiring to tns
engine and associated components using a
reverse of the removal sequence, ensuring
that the wiring is routed and secured as noted
before removal.

75 Reconnect the fusl lines, ensuring that
they are connected to their correct locations,
and securely tighten the unions.

76 Reconnect the coolant hoses to the
coolant pump, thermostat, EGR valve, throttle
body and radiator.

77 Feconnect the coolant hoses to the
expansion tank, and refit the expansion tank
1o the bulkhead.

78 Reconnect the hoses and the wiring plug
to the fuel tark vent valve.

79 Reconnect the brake servo vacuum hose
to the inlet manifold.

80 Reconnect the throttle cable to the
throttle linkage, and if eceady adjust the
cable, as described n Chapter 4A.

&1 Reft the radiator cooling fan and sfroud
assembly as described in Chapter 3.

82 On right-hand drive models, refit the
battery tray and battery.

83 Refit the air cleaner
described in Ghapter 4A

84 Refill the engine with oil, as described In
Chapter 1.

85 Refill and bleed tiie cooling system as
described in Chapter 1

assembly as

te bolts must be used on

refiting.

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery In the
Reference Chapter),

2 To improve access, remove the bonnet as
described in Chapter 11.

3 On right-hand drive models, remove the
battery and battery tray as described in
Ghapter 5A

4 Remove the air cleaner assembly as
described in Chapter 4A.

5 Drain the cooling system as described in
Chapter 1.

6 Drain the engine oil as described in
Chapter 1.

7 Release the clips and disconnect the top
hose from the radiator and thermostat
housing.

8 Release the clips and disconnect the
bottom hose from the radiator, expansion
tank and coolant pump.

9 Release the clips and disconnect the heater
and expansion tank hoses from the coolant

pump.
10 Release the retaining clips and disconnect
the two coolant hoses from the rear of the
throttle body.

11 Tum the throttle disc and disconnect the
ihrottle cable end fitting from the disc.
Release the cable grommet from its bracket
on the inlet manifold.

12 Disconnect the wiring plugs at the idls
speed control motor and throttle position
sensor located on the throttle body.

13 Disconnect the wiring connectors at the
coolant temperature sensor, camshatt
position sensor and il pressure switch. Lift

the wiring hamess trough from the camshaft
cover and move it to one sids.

14 Depressurise the fuel system as
described in Chapter 4, then disconnect the
fuel feed and return hoses from the fuel rail,
noting  their locations to aid refitting. Be
prepared for fuel spillage, and take adequate
precautions. Clarmp or plug the open ends of
the hoses, to minimise further fuel loss.

15 Disconnect the coolant hoses from the
coolant expansion tank, then undo the
retaining bolts and remove the sxpansion
tank.

18 Disconnect the wiring plug from the top of
the EGR valve, and the wiring connestor from
1he adjacent temperature gauge sender.

17 Disconnect the coolant hose from the side
of the EGR valve.

18 Release the DIS ignition module cover
from the centre of the camshaft cover and
remove it toward the transmission end of the
engine.

19 Disconnect the wiring plug from the left-
hand end of the DIS module.

20 Disconnect the fus injector wiring trough
wiring cannector.

21 Felease the wiring hamess from its
locating clips to gain access to the electronic
control unit wiring connectors.

22 Lift up the locking levers and disconnect
the engine management and main body wiring
harness connectors from the slectronic
control unit.

23 Undo the retaining screw and release the
earth cable from the electronic control unit
bracket.
24 Disconnect the oxygen sensor wiring
connector from the top of the transmission,
and release the adjacent grey wiring
connector frorm its support bracket.

25 Garefully prise the selector cable end
fitting from the ball stud on the selector lever
position switch actuating lever.

26 Using a screwdriver, extract the retaining
clip securing the selector cable trunion to the
oracket on the transmission. Depress the two
locking tags on the side of the trunion and
release the cable from the bracket.

27 Disconnect the vent hose from the front of
the transmission.

28 Disconnect the transmission wiring
harness plugs, and unbolt the wiring hamess
brackets from the transmission.

29 Disconnect the hoses and wiring plug
from the fuel tank vent valve.

30 Disconnect the brake servo vacuum hose
quick-release fitting by depressing the two
tags and withdrawing the fitting from the
manifold pipe stub.

31 Undo the two bolts and release tne wiring
hamess support bracket from the rear of the
inlet manifold.

32 If not already done, apply the handbrake,
then jack up the front of the vehicle and
support securely on axle stands (see Jacking
and vehicle support). Note that the vehicle
must raised  sufficiently high
(approximately 650 mm) to enable the
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=ngine/transmission  assembl
wthdrawn from under the front of e vehicts,
Semove the roadvheels.

33 At the rear of the engine, disconnect the
wiring plugs for the crankshatt speed/position
s=nsor and knock sensor.

34 Disconnect the wiring from the altemator
and the starter motor, and unbolt the earth
lead from the starter motor upper mounting.
35 Disconnect the wiring connector from the
siecironic speedometer vehicle speed sensor.
35 Undo the three nuts securing the catalytic
converter flange to the exhaust manifold.
Undo the two bolts securing the converter
support bracket to the cylinder block
Saseplate and separate the converter from the
menifold. Lower the exhaust system clear of
the marifold and support it in this position.
Secover the flange gasket.

37 On models with air conditioning, release
the tension on the auxliary drivebelt and
ock the tensioner in the released position as
described in the auxiliary drivebelt renewal
procedures in Chapter 1. Sip the drivebelt off
the pulleys.

38 On models with air conditioning, unbolt
the compressor from the cylinder block,
release the refrigerant lines from their
brackets and support the compressor clear of
the engine. Do not disconnect the refrigerant
fines from the compressor.

39 Remove the front suspension lower arms,
tie-bars, and anti-roll bar, as described in

Chapler 10,
40 Disconnect the inner ends of the
driveshafts from the transmission, as

described in Chapter 8. There is no need to
disconnect the driveshaits from the swivel
fubs, Be prepared for oil spillage, and plug
the openings in the transmission to prevent
dirt ingress and further ol loss. Do not allow
the driveshafts to hang down under their own
weight, or the joints may be Gamaged;
support the driveshafts with wire or string.

41 Place a suitable container beneath the
transmission fluid cooler hose connections at
the transmission. Clamp the transmission fluid
cooler hoses, then disconnect them from the
transmission, noting their locations. Be
prepared for fiuid spillage, and plug the open
ends of the hoses and ftransmission to
minimise fiuid loss and prevent dirt ingress.

42 Attach a suitable hoist and lifting tackle to
the engine lifting brackets on the cylinder
head, and support the weight of the engine.
43 Make a final oheck to ensure that all
relevant pipes, hoses, wires, etc, have been
disconnected, and that they are positioned
clear of the engine and transmission

44 To stabilise the engine/transmission
assembly as it is removed, it is advisable to
support the assembly from underneath using
2 jack and interposed block of wood, in
addition 1o the engine hoist and lifting tackle.
45 Ensure that the

securing the rear englneftransmission
mounting bracket to the mounting o the
body.

47 Unscrew the nut and bolt securing the
vight-hand engine mounting brackst o the
mounting block on the body.

48 Unbolt the left-hand engine/transmission
mounting black from the body.

49 Garefully lower the engine/transmission
assembly from the engine compartment.

50 Ensure that the assembly is adequately
supported using jacks, or a suitable trolley,
then disconnect the engine hoist and lifting
tackla, and withdraw the engine/transmission
assembly from under the front of the vehicle.
51 With the engine/transmission assembly
removed, support the assembly on suitable
blocks of wood positioned o a workbench,
or failing that, an a clean area of the workshop
floor.

52 Clean away any extemal dirt using
paratfin or a water-soluble solvent and a stiff

53 Pull out the rubber access plug from the
bellhousing

54 If the original torque converter and
driveplate are to be refitted, make alignment
marks between the orque converter and the
driveplate, to ensure that the components are
reassembled in their original positions.

55 Working through the battom of the
bellhousing, unscrew the three torque
converter-to-driveplate bolts. It will be
necessary to turn the engins, using a suitable
spanner or socket on the crankshaft pulley
bolt, to gain access to each bolt In turn
through the aparture. Turning the engine will
be much easier if the spark plugs are removed
first (see Chapter 1), Use a screwdriver or a
similar ool to jam the driveplate ring gear,
preventing the driveplate from rotating as the
bolts are loosnied. Discard the bolts.

56 Ensure that the engine and transmission
are adequately supported, then unscrew and
remove the engine-to-transmission bolts {note
the locations of the brackets secured by the
bolts). Carefully pull the engine and
transmission apart, ensuring that the torque
converter is held firmly in place in the
transmission casing as the engine and
transmission are separated, otherwise it could
fall out, resulting in fluid spillage and possible
damage. Retain the torque converter while the
transmission is removed by bolting a strip of
metal across the transmission bellhousing
end face.

Refitting

57 I the original torque converter is being
refitted, commence refitting by re-outting the.
torque converter-to-driveplate bolt threads in
the torque converter, using an M10x 1.25 mm

tap.
58 f a new transmission is being fitted, the

sssembly is adecustely “supported, then
procesd as follow:
L et a0 it

that the radiator
fluid cooler passages are flushed clean before
the new transmission is installed. Ideally,
compressed air should be used (in which

case, ensure that adequate safety precautions
are taken). Alternatively, the cooler can be
flushed with clean automatic transmission
fluid, until all the old fluid has been expelied,
and fresh fluid runs clear from the cooler

59 Carefully offer the transmission to the
engine untl the bellhousing is located on the
doviels in the cylinder block (ensure that the
torque converter is held firmly in place in the
transmission casing as the engins and
transmission are connected), then refil the
engine-to-transmission bolts, and tighten
them to the specified torque. Make sure that
any brackets secured by the bolts are
correctly positioned, as noted befare removal.
60 If the original torque converter and
driveplate are being refitted, carefully turn the
crankshaft to align the marks made before
removal, before reiitting the torque converter-
to-driveplate bolts.

61 Fit new torque converter-to-criveplate
bolts, and tighten them to the specified
tarque. Turn the crankshaf for access to each
bolt in tur, and prevent the driveplate from
turning as during removal.

62 Refit the rubbsr access plug from the
bellhousing.

63 With the front of the vehicle raised and
supporled on axle stands, move the
engineftransmission assembly under  the
vehicle, ensuring that the assembly is
adequately supported.

€4 Reconnect the hoist and lifting tackle to
the engine lfting brackets.

65 Raise the engine/transmission assembly,
and reconnect the Isft-hand engine/trans-
mission mounting block to the body.
Reconrect the right-hand engine mounting
bracket to the mounting block, then refit the
rear engine/iransmission mounting bracket
through-bolt and nut. Tighten all mounting
nuts and bolts to the specified torque.

66 Disconnect the hoist and lifting tackle
from the engine Iifting brackets.

67 Reconnect the fluid cooler noses to the
transmission. Ensure that the hoses are
reconnected to their correct locations, as
noted before removal

Reconnect the inner ends of the
driveshafts to the transmission as described
in Chapter &.

60 Refit the front suspension anti-roll bar,
tie-bars and lower arms, as described in
Chapter 10

70 Reconnect the exhaust front section to
the manifold as described in Chapter 4.

71 Recornect the wiring to the alternator
and the starter motor, reconnect
the earth strap to the starter motor upper
mounting.

72 On models with air conditioning, refit the
compressor to the cylinder block and tighten
the mounting hoits 1o the specified torque.
Reft the refrigerant lines to their relevant clips
or brackets.

73 Refit the auxiliary drivebelt as described in
Chapter 1.
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74 Reconnect the wiring connector o the
electronic spesdometer vehicle speed sensor.
75 Reconnect the wiring plugs for the
crankshaft speed/position sensor and knock
sensor.

76 Refit the wiring hamess support brackets
to the rear of the inlet manifold.

77 Refit tne roadwheels, and lower the
vehicle to the ground.

78 Reconnect all relevant wiring to. the
sngine and associated components using a
reverse of the removal sequence, ensuring
that the wiring is routed and secured as noted
before removal.

79 Reconnect the transmission wiring
harmess plugs, and secure the wiring hamess
brackets to the transmission.

80 Reconnect the transmission vent hose.

81 Refit the selector cable trunion and refit
the retaining clip securing the trunion to the
bracket on the transmission. Refit the selector
cable end fitting to the ball stud on the
selector lever position switch actuating lever
82 Reconnect the fusl lines, ensuring that
they are connected to their correct locations,
and securely tighten the unions.

83 Heconnect the coolant hoses to the
coolant pump, thermostat, EGR valve, throttle
body and radiator.

84 Reconnect the coolant hoses to the
expansion tank, and refit the expansion tank
10 the bulkhead.

85 Reconnact the hoses and the wirng plug
to the fuel tank vent valve.

86 Reconnect the brake servo vacuum hose
1o the inlet manifold.

87 Reconnect the throttle cable to the
throttle linkage, and if necessary adijust the
cable, as described in Chapter 4A.

88 On right-hand drive models, refit the
battery tray and batt

89 Refit the air cleaner
described in Ghapter 4A.

90 Refill the engine with oil, as described in
Chapter 1.

91 Refill and bleed the cooling system as
described in Chapter 1

92 Check and if necessary top-up the
transmission oil level as deseribed in Chap-

assembly as

93 Make @ final check to ensure that all
relevant hoses, pipes and wires have been
correctly reconnected.

94 Refit the bonnet as desoribed in Chap-
ter 11,

95 Reconnect the battery positive lead,
followed by the negative lead,

1 it for st to clamarsle end work on the
engine if it is mounted on a portable engine
stand. These stands can often be hired from a
100l hire shop. Depending on the type of
stand used, the flywheel/driveplate may have

to be removed from the engine to allow the
engine stand bolts to be tightened into the
end of the cylinder block,
2 If a stand is not available, t is possible to
dismantle the engine while supported on
blocks on a sturdy workbench or on the floor,
Be extra-careful not to tip or drop the engine
when working without a stand.
8 Before starting the overhaul procedurs, the
external ancillary components must be
removed (this is the case even if a
reconditioned engine is to be fitted, in which
case, the components from the old engine
must be transferred to the reconditioned unit).
These components include the following:
&) Alternator and mounting bracket (see
Chapter 5
b} Auxiliaty drivebelt tensioner (see Chap-
ter 1,

<) Starter motor (see Chapter 54).
) Coolant hoses.
&) Iniet and exhaust manifolcs (see
Chapter 4A).
9 Oil fitter housing (see Chapter 2A).
9) DIS moale and spark plugs (see
Chapters 1 and 58).
1) Engine mounting brackets (where
applicable) (see Chapter 2A).
§ Ol pressure switch (see Chapter 54).
J) Engine ifting brackets.
k) Crankshaft spesdiposition sensor (sse
Chapter 4A).
) Camshaft position sensor (see Chap-
ter
m)Coolant temperature sensor (see
Chapter 4A).
n) Knock sensor (see Chapter 58)
©) Coolant temperature gauge sender (see
Chapter 3)
) EGR valve housing (see Chapter 4C).
q) Wiring hamesses.
1} Dipstick.
) Coolant pump and thermostat (see
Chapter 3).
Note: When removing the encillary
components from the engine, pay close
attention to detalls which may be heipful or
important during refitting. Note the fitted
position of gaskets, seals, spacers, washers,
boits, brackets and other relevant items.
4 ff a ‘short' engine is being obtained (which
consists of the cylinder block, crankshaft
pistons and connecting rods all assembled as
a unit), then the cylinder head, sump, timing
chain, timing cover, and possibly other
companents will have to be removed from the
ol unit and fitted to the new unit
5 It a complete overhaul is being planned, the
engine can be dismantled using the following
sequence.
o) Inlet and exhaust manifolds (see
Chep
b nmmg Sl timing chain, sprockets and
tensioner (see Chapter 24).
©) Cylinder head, camshafts, rocker arms
and tappets (see Chapter 24).
o) Flywheel/criveplate (see Chapter 24).
&) Sump (see Chapter 24).

7 Piston/connecting rod assembiies (see
Section 10).
) Crankshaft (see Section 11).

6 Before beginning the dismantling and
overhaul procedures, make sure that all the
correct tools have been obtained. Refer to the
preliminary Sections of this manual for further
information.

Note: New and reconditioned cylinder heads
are avallable from the manufacturers, and
from engine overhaul specidlists. Due fo the
fact that some specialist tools are required for
the dismantling and inspection procedures,
and new components may not be readily

purchase a reconditioned head rather than to
dismantle, inspect and recondlition the original
head. A valve spring compressor tao! will be
required for this operation.

1 With the cylinder head removed as
described in Chapter 2A, clean away all
external dirt, and remove the following
components, if not already done:

&) Manifolds (see Chapter 47).

b) Spark plugs (see Chapter 1).

¢) Timing chain tensioner (see Chapter 2A).

o) Camshafts, rocker arms and tappets (ses

Chapter 24).

&) EGR valve housing (see Chapter 4C),

#) Oil pressure switch (see Chapter 54),

2 Engine lifting brackets.

To remove a valve, fit 2 valve spring
compresscr tool. Ensure that the arms of the
compressor tool are securely positioned on
the head of the valve and the spring cap {see
illustration). The valves deeply-recessed, and
asuitable extension piece may be required for
the spring compressor.

3 Gompress the valve spring to relieve tho
pressure of the spring cap acting on the
collets.

7.2 Fit a valve spring compressor tool,
ensuring that the arms of the compressor
are securely positioned on the valve head

and spring cap
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4 Extract the two spit collsts by hooking
them aut using a small screwdriver, then
slowly release the compressor tool (see
illustration).

5 Remove the valve spring cap and the
Spring, then withdraw the valve through the
cormbustion chamber. Remove the valve stem
oil seal (using long-nosed pllers if necessary),
and the spring seat (see illustrations).

6 Repeat the procedure for the remaining
valves, keeping all components in strict order
50 that they can be refitted in their original
positions, unless all the components are to be
renewed. If the components are to be kept
and used again, place each valve assembly in
a labelled polythene bag or a similar small
container (see illustration). Note that as with
cylinder numbering, the valves are normally
numbered from the timing chain end of the
angine. Make sure that the valve components
are identified as Inlet and exhaust, as well as
numbered

1 Thorough cleaning of the cylinder head and
valve components, followed by a detailed
inspection, will enable a decision to be made
on whether further work is necessary before
reassembling the components.

Cleaning

2 Scraps away all traces of old gasket
material and sealing compound from the
oylinder head surfaces. Take care not to
damage the cylinder head surfaces, as the
head is made of light alloy,

3 Scrape away the carbon from the
combustion chambers and ports, then wash
the cylinder head thoroughly with paraffin or a
suitable solvent,

4 Scrape off any heavy carbon deposits that
may have formed on the valves, then use a
power-operated wirs brush to remove
deposits from the valve heads and stems.

Inspection

Note: Be sure to perform all the following
inspection procedures befors concluding that
the services of a machine shop or engine
overhaul speclaiist are required. Make a list of
all ftems that require attention.

Cylinder head

5 Inspeot the head very carefully for cracks,
avidence of coolant leakage, and other

{ “

e

7.4 Compress the valve spring and hook
aut the split collets using a small
screwdr

iriver

damage. f cracks are found, a new cylinder
head should be obtained.

6 Use a straight-edge and feeler blade to
check that the cylinder head surface is not
distorted. If the specified distortion fimit is
excesded, the oylinder head must be
renewed, as machining is not possible.

7 Examine the valve seats in each of the
combustion chambers. If the seats are
severely pitted, cracked or bumed, then they
will need to be re-cut by an engine overhaul
specialist.  only slight pitting is evident, this
can be removed by grinding the valve heads
and seats together with coarse, then fine,
grinding paste, as described later in this
Section.

8 If the valve guides are wom, indicated by a
side-to-side motion of the valve, oversize
valve guides are available, and valves with

7.6 Place each vaive assembly in a
labslied polythene bag or similar container

oversize stems can be fitted. This work is best
carried out by an engine overhaul specialist, A
dial gauge may be used to determine whether
the amount of side play of a valve exceeds the
specified maximum.

9 Check the hydraulic tappet bores in the
cylinder head for wear. If excessive wear is
evident, the oylinder head must be renewed,
Also check the tappet il holes in the cylinder
head for obstructions.

Valves

10 Examine the head of each valve for
pitting, burring, cracks and general wear, and
check the valve stem for scoring and wear
ridges. Rotate the valve, and check for any
obvious indication that it is bent. Look for
pitting and excessive wear on the end of each
valve stem. If the valve appears satisfactory at
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8.10 Measuring a valve stem diameter

this stage, measure the valve stem diameter
at several points Using a micrometer (see
illustration). Any significant difference in the
readings obtained Indicates wear of the valve
stem, Should any of these conditions be
apparent, the valve(s) must be renewed. If the
valves are in satisfactory condition, they
should be ground (lapped) onto their
respective seats to ensure a smooth gas-tight
seal.

11 Valve grinding is carried out as follows.
Place the cylinder head upside-down on a
bench, with a block of wood at each end to
give clearance for the valve stems.

and valve seats with a paraffin-soaked rag,
then with a clean rag, and finall, if an air line
is available, blow the valves, valve guides and
cylinder head ports clean.

Valve springs

13 Check that all the valve springs are intact.
It any one is broken, al should be renewed.
14 |f possible, check the free height of the
springs against new ones, then stand each
spring on a flat surface and check it for
squareness. f a spring is found to be too
short, or damaged in any way, renew all the
springs as a set. Springs suffer from fatigue,
and it is & good idea to renew them even If
they look serviceable.

Rocker arm components

15 Check the rocker arm thrust faces (the
areas that contact the tappets and valve
stems) for pits, wear, score-marks or any
indication that the surface-hardening has
worn through. Check the rocker arm camshaft
oller in the same manner. Renew any rocker
arms which appear suspect.

Hydraulic tappets

16 Proceed as described in paragraph 8.

17 Inspect the tappets for obvious signs of
wear on the contact faces, and check the oil
holes for for oil

Y it spring pacod under or
mnm will greatly - |
operation,

12 Smear a trace of coarse carborundum
paste on the seat face in the cylinder head,
and press a suction grinding too! onto the
relevant valve head. With a semi-rotary action,
grind the valve head to its seat, lifting the
valve occasionally to redistribute the grinding
paste. When a dull, matt, even surface is
produced o the faces of both the valve seat
and the valve, wipe off the paste and repeat
the process with fine carborundum paste.
When a smooth unbroken ring of light grey
matt finish is produced on both the valve and
seat faces, the grinding operation is complete.
Garefully clean away every trace of grinding
paste, taking great care to leave none in the
ports or in the valve guides. Glean the valves

9.2 Insert the appropriate valve into its
guide ensuring that the valve stem is well-
lubricated

sludge. If excessive wear is evident, or if any
tappet has been noisy in operation, all the
tappets must be renewed as a set

Note: New valve stern oll seals shouid be used
on reassembly. A valve spring compressor
tool will be required for this operation.

1 With all the components cleaned, starting
at one end of the cylinder head, fit the valve
components as follows.

2 Insert the appropriate valve into its guide (i
new valves are being fitted, insert each valve
into the location to which it has been ground),
ensuring that the valve stem is wel-lubricated
with clean engine oil (see illustration). If the
original components are being refitted, all

9.5 Push the ol seal into pasition using a
suitable tube or socket

components must be refitted in their original
positions.

3 Fit the spring seat.

4 New valve stem oil seals may be supplied
with  fitting sleeve, which fits over the coliet
groove in the valve stem, to prevent damage
to the oil seal as it is slid down the valve stem.
f no sleeve is supplied, wind a short length of
tape round the top of the valve stem to cover
the collet groove.

5 Lubricate the valve stem ofl seal with clean
engine oil, then push the oil seal down the
valve stem using a suitable tube or socket,
until the seal is fully engaged with the spring
seat (see illustration). Remove the fitting
sleeve or the tape, as applicable, from the
valve stem.

8 Fit the valve spring and the spring cap.

7 Fit the spring compressor tool, and

compress the vaive spring until the spring cap
passes beyond the collet groove in the valve
stem (see illustration).

8 Relit the split collets to the groove In the valve
stem, with the narrow ends nearest the spring.

9 Slowly release the compressor tool, ensuring
that the collets are not dislodged from the
groove. When the compressor is fully released,
give the top of the valve assembly a tap with a
soft-faced mallet to settle the components.
10 Repeat the procedure for the remaining
valves, ensuring that if the original
components are being used, they are all
refitted in their original positions.
11 Refit the following components as
applicable (f desired, these components can
be refitted ater refitting the cylinder head).

a) Engine lifting brackets.

b) Oif pressure switch (see Chapter 54).

©) EGR valve housing (see Chapter 4).

o) Camshafts, rocker anms and tappets (see

Chapter 24,

&) Timing chain tensioner (see Chapter 24).

1) Spark plugs (see Ghapter 1).

) Manifolds (see Chapter 44).

i
9.7 Compress the valve spring until the
spring cap passes beyond the collet groove
in the vaive stem then refit the collets
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10.3 Undo the bolts and remove the oil
baffle plate from the cylinder block
baseplate

Note: The mamg faces of the connecting
rods and the big-end bearing caps are rough’
{not machined), which ensures perfect mating
of each individual rod and bearing cap. When
the componsnts have been removed from the
engine, extreme care should be taken not to
damage the mating surfaces - eg, do not rest
the bearing caps on the mating faces. Ensure
that each bearing cap is kept together with its
respective rod, to prevent any possibility of
the components being refitted incorrectly.
Note that new big-end cap retaining bolts will
be required for reassembly.

1 Remove the cylinder head as described n
Chapter 2A.

2 Removs the sump and oil pick-up pipe, as
gescribed in Chapter 2A.

3 Undo the retaining bolts and remove the oil
saffle plate from the cylinder block bassplate
{see illustration).

4 If the connecting rods and big-end caps are
not marked to indicate their positions in the
cylinder block (ie, marked with cylinder
numbers), suitably mark both the rod and cap
with quick-drying paint or similar. Note to
which side of the engine the marks face and
accurately record this also. There may not be
any other way of idsntifying which way round
e cap fits on the rod, when refitting.

5 Unscrew the big-end cap bolts from ths

114 Using a dial gauge to check the
crankshaft endfloat

108 Unéoiew i big-end cap bolts from
the first connecting rod, and remove the
cap

first connecting rod, and remove the cap (see
illustration). if the bearing shells ars to be re-
used, tape the cap and the shell together,

6 Check the top of the cylinder bore for a
wear ridge. If evident, carsfully scrape it away
with & ridge reamer tool, othenwise the piston
rings may jam against the ridge as the piston
is pushed out of the block.

7 Place the wooden handle of a hammer
against the bottom of the connecting rod, and
push the piston/rod assembly up and out of
the cylinder bore (see illustration). Recover
the bearing shell, and tape It to the connecting
tod f it is fo be re-used

8 Remove the remaining thres assemblies in
a similar way. Rotate the crankshaft as
necessary to bring the big-end bolts to the
most accessible position.

i

Note: New c: /lmder block beseplate reteining
bolts will be required for refiting.

1 Remove the ﬂywhee\,’drlvep\ale as
described in Chapter 2A

2 Remove the pistons and connecting rods,
as described In Section 10,

3 Invert the engine s that the crankshaft is
uppermost,

4 Before ramoving the crankshaft, check the
endfioat using 2 dial gauge in contact with the
end of the crankshaft. Push the crankshaft
fully one way, and then zero the gauge. Push

11.7 Lift the eylinder block baseplate off
the cylinder block

10.7 Push the piston/rod assembly up and
out of the top of the cylinder bore

the crankshaft fully the other way, and check
the endfioat (see illustration). The result
should be compared with the specified limit,
and will give an indication as to the size of the
main bearing shell thrust joumnal width which
will be required for reassembly

5 Working i diagonal  sequence,
progressively slacken the outer (M8) bolts
securing the cylinder block baseplate to the
cylinder block.

6 When all the outer boits have bsen
slackened, repeat the procedure on the inner
(M8) retaining bolts.

7 Remove all the bolts and It the cylindsr
block baseplate off the cylinder block (see
illustration). I the baseplate is initially fight to
remove, carefully tap it free using a soft-faced
mallet.

8 As the baseplate is withdrawn check that
the lower main bearing shells come away with
the baseplate. If they remain on the crankshaft
Journals, lift them off and refit them to their
respective locations in the basepiate.

© Lift the crankshaft from the cylinder black
and remove the crankshatt oil seal.

10 Extract the upper bearing shells, and
identify them for position if they are to be re-
used.,

Cleaning

1 For complete cleaning, remove all external
components (senders, sensors, brackets, stc)
from the cylinder block.

2 Sorape all traces of gasket and/or sealant
from the cylinder block and cylinder block
baseplate, taking particular care not to
damage the cylinder head and sump mating
faces,

3 Remove all oil gallery plugs, where fitted
The plugs are usually very tight — they may
have to be drilled out and the holes re-tapped.
Use new plugs when the engine is
reassembled.

4 If the block and baseplate are extremely
dirty, they should both be steam-cleaned.
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5 If the components have been steam-
cleaned, clean all oil holes and ol galleries
one more time on compietion. Flush all
internal passages with warm water until the
water runs clear. Dry the block and baseplate
thoroughly, and wipe all machined surfaces
with a light oil. If you have access to
compressed air, use it to speed the drying
process, and to blow cut al the oil holes and
galleriss,

A

6 If the block and baseplate are relatively
clean, an adequate clearing job can be
achieved with hot soapy water and a stiff
brush. Take plenty of time, and do a thorough
job. Regardiess of the cleaning method used,
be surs to clean all oil holes and galleries very
thoroughly, dry everything completely, and
coat all cast-iron machined surfaces with light

Warning: Wear eye protection
when using compressed air.

il
7 The threaded holes in the cylinder block
and baseplate must be clean, to ensure
accurate torque readings when tightening
fixings during reassembly. Run the correct-
size tap (which can be determined from the
size of the relevant bolt) Inta each of the holes
10 remove rust, corrosion, thread sealant or
other contamination, and to restore damaged
threads. If possible, use compressed air to
clear the holes of debris produced by this
operation. Do ot forget to clean the threads
of all bolts and nuts which are to be re-used,
as well

8 Where applicable, apply suitable sealant to
the new oil gallery plugs, and insert them into
the relevant holes in the cylinder block.
Tighten the plugs securely.

9 If the engine is to be left dismantled for
some tims, refit the baseplate, tighten the
bolts finger-tight, and caver the cylinder block
with a large plastic bag to keep it clean and
prevent corrosion.

Inspection

10 Visually check the block for cracks, rust
and corrosion. Look for stripped threads in
ihe threaded holes (it may be possible to re-
cut stripped threads using a suitable tap), If
there has been any history of internal
coolant leakags, it may be worthwhile asking
an engine overhaul specialist to check the
block using speoial equipment. If defects are
found, have the block repaired if possible,
othenvise a new block may be the only
option.

11 Examine the cylinder bores for taper,
ovality, scoring and scratches. Start by
carefully examining the top of the cylinder
bores. If they are at all worn, a very slight
ridge will be found on the thrust side. This
marks the top of the piston ring travel.

12 Measure the bore diameter of sach
cylinder at the top (ust under the wear ridge),
centre and bottom of the cylinder bore,
parallsl to the crankshaft axis.

13 Next, measure the bore diameter at the
sams three locations, at right-angles to the
crankshaft axis, Gompare the resuits with the
figures given in the Specifications.

14 Repeat the procedure for the remaining
cylinders.

15 If the cylinder wear exceeds the permitted
tolerances, or if the cylinder walls are badly
soored or scuffed, then the cylinders will have
to bs rebored by a suitably-qualified specialist,
and new oversize pistons will have to b fitted.
In this case, note the following points:

&) Pistons and oylinder bores are closely
matched in production. The actusl
dliameter of the piston is indicated by
numbers on its crown; the same nurmbers
on the orankcase indicate the cylinder
bore diameter.

b} After retioring has taken place, the
cylinder bores should be measurad
accurately, and oversize pistons selected
from the grades available to give the
specified piston-to-bare clearance.

©) For grading purposes, the piston diameter
Is measured across the bottom of the skirt.

18 If the bore wear is marginal, and within the
specified tolerances, new special piston rings
can be fitted to offset the wear.

17 If this is the case, the bores should be
honed in order to liow the new rings to bed in
correctly and provide the best possible seal
An engine overhaul specialist will be able to
carry out this work at moderate cost, if
required.

e

1 Befor the inspection process can begin,
the piston/connecting rod assemblies must
be cleaned, and the original piston rings
removed from the pistons.

2 Carefully expand the old rings over the top
of the pistans. The use of two or three old
fesler gauges will be helpful in preventing the
fings dropping into empty grooves (see
llustration). Take care, However, as piston
fings are sharp.

3 Serape away all traces of carbon from the
top of the piston. A hand-held wire brusn, or a
picce of fine emery cloth, can be used once

13.2 Using a feeler gauge to aid removal
of a piston ring

the majority of the deposits have been
scraped away.

4 Remove the carbon from the ring grooves
in the piston, using an old ring. Break the ring
in haif to do this (be careful not to cut your
fingers ~ piston rings are sharp). Be very
careful to remove only the carbon deposits ~
do not remove any metal, and do not nick or
sorateh the sides of the ring grooves.

5 Once the deposits have been removed,
clean the piston/cannecting rod assembly
with paraffin or a suitable solvent, and dry
thoroughly. Make sure that the oil return holes
in the ring grooves are clear.

6 If the pistons and eylinder bores are not
damaged or worn excessively, and if the
cylinder block does rot need to be rabored,
the original pistons can be refitted. Normal
piston wear shows up as even vertical wear
on the piston thrust surfaces, and slight
Iooseness of the top ring in its groove. New
piston rings should always be used when the
engine is reassembled.

7 Carefully inspect each piston for cracks
around the skirt, at the gudgeon pin bosses,
and at the piston ring lands (oetween the ring
grooves).

8 Look for scoring and scuffing on the thrust
faces of the piston skirt, holes in the piston
orown, and burned areas at the sdge of the
crown. If the skirt is scored or scuffed, the
engine may have been suffering from
overheating, and/or abnormal combustion
(pinking') which caused excessively-high
operating temperatures, The cooling and
lubrication systems should be checked
thoroughly. A hole in the piston crown, or
burned areas at the edge of the piston crown
indicates that abnormal combustion (pre-
ignition, ‘pinking’, knocking or detonation) has
been oceurring. If any of the above problems
exist, th causes must be investigated and
corrected, or the damage will ozcur again.
The causes may include leaks In the intake air
tracts, incorrect fuel/air mixture, or an
incorrect grade of spark plug.

9 Corrosion of the piston, in the form of
pitling, indicates that coolant has been
Ieaking into the combustion chamber and/or
the crankease. Again, the cause must be
corrected, or the problem may persist in the
rebuift engine.

10 Gheck the piston-to-bore clearance by
measuring the cylinder bore (see Section 12)
and the piston diameter, Measure the piston
across the bottom of the skirt, at a 90° angle
to the gudgeon pin. Subtract the piston
diameter from the bore diameter to abtain the.
clearance. I this is greater than the figures
given in the Specifications, the block will have
to be rebored, and new oversize pistons and
rings, togsther with new gudgeon pins and
connecting rods will have to be fitted (see
paragraph 12).

11 Check the fit of the gudgeon pin by
twisting the piston and connecting rod in
opposite directions. Any naticeable play
Indicates excessive wear, which must be
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corracted. [f the pistons or conneoting rods
are fo be renewed, It s necessary to have this
work carried aut by a Vauxhall/Opel dealer or
2 suitable engine overhaul specialist, who wil
nave the necessary tooling to remove the
gudgeon pins

12 It should be noted that if any of the
components of a piston, gudgeon pin and
connecting rod assembly are to be renewed,
the manufacturers state that all the
components of that assembly must be
renewed as wall (2, if @ new piston is required,
2 new gudgeon pin and connecting rod will be
required also). A new piston must not be fittsd
5 an old connecting rod and vice versa.

18 Check the alignment of the connecting
rods visually, and f the rods are not straight,
take them to an engine overhaul specialist for
a more detalled check

1 Clean the crankshaft using paraffin or a
suitable solvent, and dry it, preferably with
compressed air if avallable. Be sure to clean
the oil holes with a pipe cleaner or similar
probe, to ensure that they are not obstructed.

A

2 Check the main and big-end bearing
journals for uneven wear, scoring, pitting and
cracking.

3 Big-end bearing wear is accompanied by
distinct metallic knocking when the engine is
running (particularly noticeable when the
engine Is pulling from low revs), and some
Ioss of o pressure

4 Main bearing wear is accompanied by
severe engine vibration and rumble - getting
progressively worse as engine revs increase ~
and again by loss of oil pressure.

5 Check the bearing journal for roughness by
running a finger lightly over the bearing surface.
Any roughness (which wil be accomparied by
obvicus bearing wear) indicates that the
crankshaft requires regrinding.

6 If the crankshaft has been reground, chack
for burrs around the erankshaft oil holes (the
holes are usually chamfered, so burrs shauld
not be a problem unless regrinding has been
carried out carelessly). Remove any burrs with
a fine file or scraper, and thoroughly clean the
oil holes as desoribed previous!;

7 Using a micrometer, measurs the diameter
of the main and big-end bearing journals, and
compare the results with the Specifications at
the beginning of this Chapter (see
illustration). By measuring the diameter at a
number of points around each journal’s
circumference, you will be able to determine
whether or not the journal is out-of-round.
Take the measuremant at sach end of the
journal, near the webs, to determine if the

Warning: Wear eye protection
when using compressed air.

14.7 Measuring the diameter of a
crankshaft journal

journal s tapered. If the crankshaft journals
are damaged, tapered, out-of-round
excessively-worn, the crankshaft will have to
be reground and undersize bearings fitted.

8 Check the oil seal contact surfaces at each
nd of the crankshatt for wear and damage. If
the seal has worn an excessive groove in the
surface of the crankshaft, consult an engine
overhaul specialist, who will be able to advise
whether a repair is possible, or whether a new
crankshaft is necessary.

9 If a new crankshaft is to be fitted, undo the
screws securing the crankshaft speed/
pasition sensor pulse pick-up ring to the
crankshatt, and transfer the ring to the new
crankshatt (see illustration).

1 Even though the main and big-snd bearing
shells should be renewed during engine
overhaul, the old bearing shells should be
retained for close examination, as they may

reveal valuable information about the
condition of the engire. The bearing shells
carry identification marks to denote thelr size
in the form of a colour code, and/or a
fetter/number code marked on the back of the
shell {see illustrations). f the shells are to be
renewed, without carrying out any crankshaft
regrinding, the old shells should be taken
along when obtaining new shells, to ensure
that the correct shells are obtained.

2 Bearing failure occurs because of lack of

15.1a Typical main bearing shell ... .

transfer the crankshaft speed/position
sensor pulse pick-up ring to the new
crankshatt

lubrication, the presence of dirt or other foreign
particies, overloading the engine, or corrosion.
1f a bearing fais, the cause must be found and
eliminated before the engine is reasssmbled, to
prevent the fallure from happening again.

3 To examine the bearing shells, remove
them from the cylinder block, the cylinder
block baseplate, the connecting rods and the
big-end bearing caps. and lay them out on a
clean surface In the same order as they wers
fitted to the engine. This will enable any
bearing problems to be matched with the
corresponding crankshaft journal.

4 Dirt and other foreign particles can enter the
enging in a varlaty of ways. Contamination may
b left in the engine during assembly, or it may
pass through filters or the crankcase ventiiation
system. Normal engine wear produces small
particles of metal, which can eventually cause
problems, If particles find their way into the
ubrication system, it is likely that they will
eventually be carried to the bearings. Whatever
the source, these foreign particles often end up
‘embedded in the soft bearing material, and are
easily recognised. Large particles will not
embed in the bearing, and will scora or gouge
the bearing and journal. To prevent possible
contamination, clean all parts thoroughly, and
keep everything spotlessly-clean during engine
assembly. Once the engine has been nstalled
in the vehicle, ensure that engine oll and filter
cranges are carried out at the recommended
intervals.

5 Lack of lubrication (or lubrication breakdown)
has a number of interrelated causes, Excessive

and maln thrust bearing shell
identification marks

151b .
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heat (which thins the oil), overioading (which
squeezes the oil from the bearing face), and ail
leakage (from excessive bearing clearances,
worn cil purnp or engine speeds) all
contribute 1o lubrication breakdown. Blocked oil
passages, which may be the result of
misaligned ol holes in a bearing shell, will also
starve a bearing of oil and destroy it. When lack
of lubrication is the cause of bearing failure, the
bearing material is wiped or extruded from the
steel backing of the aring. Tempsratures may
he point where the steel backing
blue from overheating.

a habits can have a definits effect on
. Full-throttle, low-speed operation
labouring the engine) puts very high loads on
baarings, which tends to squesze out the oil
film. These loads cause the bearings to flex,

fatigue failure). Eventually the bearing material
will loosen in places, and tear away from the
stesl backing. Regular sfiort journeys can lead
10 cormosion of bearings, because insufficient
engine heat is produced to drive off the
condensed water and corrosive gases which
form inside the engine. These products collect
in the engine oil, forming acid and sludge. As
the oil is carried to the bearings, the acid
attacks and corodes the bearing material.

7 Incorrect bearing installation during engine
assembly Wil also lead to bearing failure.
Tight-fitting bearings leave insufficlent bearing
lubrication clearance, and will result in oil
starvation Dirt or foreign particles trapped
behind a bearing shel results in high spots on
the bearing which can lead o failure.

8 f new bearings are to be fitted, the bearing
running clsarances should be measured
before the engine is finally reassembled, 1o
ensure that the correct bearing shells have
been obtained (see Sections 18 and 19), If the
crankshaft has been reground, the
engineering works should be able to advise
on the correct-size bearing shells to suit the
work carried out. If there is any doubt as to
which bearing shells should be used, seek
advice from a Vauxhall/Opel dealer.

1 Bsfore reassembly begiris, ensure that all
necessary new parts have been obtained
(particularly gaskets. and various bolts which
must be renewed), and that all the tools
required are available. Fead through the entire
procedure to familiarise yourself with the work

involved, and to ensure that all items
necessary for reassembly of the engine are 1o
hand. In"addition to all normal tools and
materials, a thread-locking compound will be
required. A tube of silicone sealant
(Vauxnali(Opel No 80 543 772, or equivalent)
will be required to seal certain joint faces
which are not fitted with gaskts.

2 In order to save time and avoid problems,

17 5 Measuring a piston rlng end gap
using a feeler gauge

engine reassembly can be carried out in the
following order:
a Piston rings (see Section 17).
&) Cranksheft and main bearings (see
Seation 18).
©) Piston/connecting rod assemblies (see
Section
) Sump (see Chapter 2A)
&) Flywheel/driveplate (sce Chapter 24).
#) Cylinder head, camshafts, rocker arms
and tappets (see Chapter
) Timing chain, sprockels, tensioner and
cover (see Chapter 2
1) Engine external componens.

1 Before refitting the new piston fings, the
ring end gaps must be checked s follows.

2lay out the npiston/connecting rod
assemblies and the new piston ring sets, so
that the ring sets will be matched with the
same piston and eylinder during the end gap
measurement and subsequent engine
reassembl

3 Insert the top ring into the first cylinder, and
push it down the bore using the top of the
piston. This will ensura that ihe ring remains
square with the cylinder walls. Position the
ring near the bottom of the cylinder bore, at
the lower limit of ring travel.

4 Measure the end gap using feeler gauges.
§ Repeat the procedure with the ring at the
top of the cylinder bore, at the upper limit of
its travel, and compare the measurements
with the figures given in the Specifications
(see illustration).

6 If the gap is too small (unlikely if genuine
Vauxhall/Opel parts are used), it must be
eniarged or the ring ends may contact each
other during engine operation, causing
serious damage. Ideally, new piston rings
providing the correct end gap should be
fitted, but as a last resort, the end gap can be
increased by filing the ring encis very carefully
with a fine file. Mount the file in a vice
squipped with soft jaws, slip the ring over the
file with the ends contacting the file face, and
slowly move the ring to remove material from

17.10 Fitting an oil control spreader ring

the ends — take care, as piston rings are
sharp, and are sasily broken,

7 With new piston rings, it Is unlikely that the
and gap will be too large. If they are too large,
check that you have the correct rings for your
engine and for the particular cylinder hore size.
8 Repeat the checking procedure for each
ring in the first cylinder, and then for the ings
in the remaining cylinders. Remember to keep
rings, pistons and cylinders matched up.

9 Once the ring end gaps have been checked
and if necessary corrected, the rings can be
fitted to the pistons.

10 The oil control ring (lowest one on the
piston) is composed of three sections, and
should be installed first. Fit the lower steel
ring, then the spreader ring, oliowed by the
upper steel ring (see illustration).

11 With the oil control ring components
installed, the second (middle) ring can be
fitted. It is usually stamped with a mark (TOP)
which must face up, towards the top of the
piston. Note: Always follow the instructions
supplied with the new piston ring sets —
different manufacturers may specily different
procedures. Do not mix up the top and miadle
rings, s they have different cross-sections.
Using two or three old feeler blades, as for
removal of the old rings, carefully slip the ring
into place in the middle groove

12 Fit the top ring in the same manner,
ensuring that, where applicable, the mark on
the ring is facing up. If a stepped ring is being
fitted, fit the ring with the smaller diameter of
the step uppermost (see illustration).

13 Repeat the procedure for the remaining
pistons and rings.

=T

s

17.12 Sectional view showing correct
orientation of piston rings
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Sheasance
1 Refitting the crankshaft is the first step in
the engine reassembly procedure. It is
assumed at this point that the cylinder block,
basepiate and crankshaft have been cleaned,
inspected and repaired or reconditioned as

necessary.
2 Position the oylinder block with the
baseplate mating face uppermost

Main bearing running clearance
check

Note: When finally refitting the crankshaft,
new cylinder block baseplate bolts must be
used. However, when checking the bearing
running clearance, the original bolts may be
used, and then discarded. A vernier dial
indicatar, an internal micrometer, or
Piastigauge will be required for this check —
588 toxt.

3 Clean the bearing shells and the bearing
recesses in both the cylinder block and the
baseplate. If new shells are being fitted,
ensure that all traces of the protective grease
are cleaned off using parafiin. Wipe the shells
ary with a clean lint-free cloth.

4 Note that No 4 (1.2 litre engines) or No 3
(1.0 litre engines) bearing shells have thrust
flanges which control crankshaft endfloat. If
the original bearing shells are being re-used,

18.6 With the upper main bearing shells in
place In the cylinder block, carefully lay the
crankshatt in position

18.4b ... and the shells with thrust flange:
to their correct locations in the cylinder
block

they must be refitted to their original locations
in the block and baseplate (see illustrations).
5 Before the crankshaft can be permanently
installed, the main bearing running clearance
should be checked, and this can be done in
either of two ways. One method is to fit the
baseplate to the cyiinder block, with bearing
shells In place. With the original baseplate
retaining bolts tightened to the specified
torque, measure the internal diameter of each
assembled pair of bearing shells using a
vemier dial indicator or an internal
micrometer. If the diameter of each
comesponding crankshatt jounal is measured
and then subtracted from the bearing intsmal
diameter, the result will give the main bearing
running clearance. The second (and more
accurate) method is to use a product known
as Plastigauge. This consists of a fine thread
of perfectly-round _plastic, which is
compressed between the baseplate shell and
the crankshaft journal. When the baseplate is
removed, the deformed plastic can be
measured with a special card gauge supplied
with the Plastigauge kit. The running
clearance is determined from this gauge.
Plastigauge is sometimes difficult to obtain in
this country, but enquiries at one of the larger
specialist chains of quality motor factors
should produce the name of a stockist in your
area. The procedure for using Plastigauge is
as follows.

6 With the upper main bearing shells in place
in the cylinder block, carefully lay the

187 Lay the length of Plastigauge on the
journal to be measurad, parallel to the
crankshaft centre-line

18.4c Similarly, fit the bearing shells to the
cylinder block baseplate

erankshaft in position (see illustration). Do
not use any lubricant; the crankshaft journals
and bearing shells must be perfectly clean
and dry.

7 Cut several pieces of the appropriate-size
Plastigauge (they should be slightly shorter
than the width of the main bearings) and place
one piece on each crankshaft journal axis
(see illustration).

8 With the bearing shells in position in the
cylinder block baseplate, fit the baseplate to
the cylinder block. Take care not to disturb
the Plastigauge.

9 Using the original bolts, and working
progressively and In a diagonal sequence,
tighten the Inner (M8) baseplate retaining
bolts to the specified torque, then through the
specified angle, in the two stages given in the
Specifications (see Chaptor 24). Now similarly
tighten the outer (M) retaining bolts. Do not
rotate the crankshaft at any time during this
operation.

10 Remove the baseplate bolts (outer boits
first, then the inner bolts) and carefully lift off
the baseplate. Do not disturb the Plastigauge
o rotate the crankshatft

11 Compare the width of the deformed
Plastigauge on each journal with the scale
printed on the card gauge to obtain the main
bearing running clearance (see illustration).
12 If the clearance is not as specified, the
bearing shells may be the wrong size (or
excessively-worn if the original shells are
being re-used). Before deciding that different

provided to checl the width of the crushed
Plastigauge (at its widest poin)
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18.15 Liberally lubricate each bearing shell
in the cylinder block then lower the
crankshaft into position

shells are required, make sure that no dirt or
oil was trapped between the bearing shells
and the baseplate or block when the
clearance was measured. If the Plastigauge
was wider at one end than at the other, the
crankshaft journal may be tapered.

13, Carstally. femore sil tracos ot tie
Plastigauge materlal from the crankshaft and
bearing shells, using a fingernall or other
improvised tool which is uriikely to score the
shells.

Final crankshaft refitting

Note: New cylinder biock baseplate bolts
must be used when refitting the crankshatt.
A tube of silicone sealant (Vauxhall/Opel

18.20a Fit the new baseplate inner
bolts ...

18.20d . .. then through the specified
Stage 2 angle using an angle tightening
gauge

No 90 543 772, or equivalent) will be required
when fitting the baseplate to the cyfinder block.
14 Carefully Iift the crankshatt out of the
oylinder block once more.

15 Liberally lubricate each bearing shell in
the oylinder block, and lower the crankshaft
into position (see illustration)

16 If necessary, seat the crankshaft using
light taps from a soft-faced mallet on the
crankshaft balance webs.

17 Lubricate the crankshaft journals, and the
bearing shells in the baseplate (see
illustration)

18 Ensure that the cylinder block and
baseplate mating surfaces are clean and dry,
then apply a 2 mm diameter bead of silicone

18,200 Similarly mm-n the outer bots to
the specified torque

18.18 Apply a 2 mm diameter bead of
silicone sealant to the outside of the

groove (not in the groove itsel), in the

baseplate

sealant (Vauxhall/Opel No 90 543 772, or
equivalent) to ths outside of the groove (not in
the groove itself), in the baseplate (see
illustration).

19 Locate the baseplate over the crankshaft
and onto the cylinder block.

20 Fitthe new baseplate retaining bolts, then
working progressively and in a diaganal
sequence, tighten the inner (M8) bolts to the
specified torque, then through the specified
angle, in the two stages given In the
Specifications. Now similarly tighten the outer
(M8) retaining bolts (see illustrations).

21 Now rotate the crankshaft, and check that
it turs freely, with no signs of binding or tight
spots.

18.20c Tighten the inner bolts to the
specified Stage 1 torque setting using a
torque wrench. ..

18.20f . .. and through the specified angle
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18.2 Press the bearing shells into the
connecting rods and caps in their correct
positions

22 Check the crankshaft endfioat with
reference to Section 11.

23 Fit a new crankshaft flywheel end ofl seal
s described in Chapter 2A.

24 Refit the pistons and connecting rods as
described in Section 19.

1 Clean the backs of the big-end bearing
shells and the recessss in the connecting rods
and big-end caps. If new shelis are being
fitted, ensure that all traces of the protective
grease are cleaned off using paraffin. Wipe
the shells, caps and connecting rods dry with
a lint-free cloth.
2 Press the bearing shells into the conneoting
ods and caps in their correct positions (see
illustration).
Big-end bearing running
clearance check
Note: When finally refitting  the
i ox biles, new big-

N

19.3 Piston ring end gap positions
1 Top compression ring end gap

2 Oil control ring fower steel ring end gap
3 Oil control ring upper steel ring end gap
4 Second compression ring end gap

5 Oil control ring spreader ring end gap

6 To measure the big-end bearing running
clearance, refer 1o the information contained
in Section 18, as the same general
procedures apply. If the Plastigauge method
is being used, ensure that the big-end bearing
journal and the bearing shells are clean and
dry, then engage the connecting rod with the
bearing journal. Lay the Plastigauge strip on
the bearing journal, fit the bearing cap in its
original location {as marked on removal), then
tighten the original bearing cap bolts to the
specified torque and angle, in the two stages
given in the Specifications (see Chapter 2A).
Do not rotate the crankshaft during this
operation. Remove the bearing cap, and
check the running clearance by measuring the

end bearing cap bolts must be used.
However, when chiecking the bearing running
clearance, the original bolts may be used, and
then discarded. A piston ring tool

igalige as previously described.
7 Repeat the checking procedures on the
remaining piston/connecting rod assemblies.

rod

will be required for this operation.

3 Lubricate No 1 piston and piston rings, and
check that the ring gaps are correctly
positioned (see illustration).

4 Liberally lubricate the cylinder bore with
clean sngine oil.

5 Fit a ring comprassor to No 1 piston, then
insert the piston and connecting rod into the
cylinder bore so that the base of the
compressor stands on the block. With the
crankshat big-end bearing journal positioned
at its lowest point, tap the piston carefully into
the cylinder bore with the wooden handle of a
hammer, and at the same time guide the
connecting rod onto the bearing journal (see
llustration). Note that the aow on the piston
crown should point towards the timing chain
end of the engine, and the lugs on the
connecting rod should point towards the
flywheel end of the engine (see illustrations).

inal pi
assembly refitting

Note: New big-end bearing cap bolts must be
used when refitting the piston/connecting rod
assembiles.

e
19.9a Tighten the big-end bearing cap
bolts to the specified torque . ..

.

54 et e
19.5a Tap the piston carefully into the
cylinder bore with the wooden handle of a
hammer . . .

19.5b ... ensuring that the arrow on the

and the lug (2) on the connecting rod
toward the flywhesl

8 After checking the running clearance of al the
big-end bearings and taking any corrective
action necessary, clean off all traces of
Plastigauge from the bearing shells and joumals.
9 Liberally lubricate the bearing journals and
bearing shells, and refit the bearing caps once
more, ensuring correct positioning as
previously described. Tighten the new bearing
cap boits to the Stage 1 torque setting, then
tighten all bolts through the specified Stage 2
angle (see illustrations).
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10 After refitting each pistor/connecting rod
assembly, rotate the crankshaft, and check
that It tums freely, with no signs of binding or
tight spots.

11 Refit the oi bafile plate and tighten the
retalning bolts to the specified torque.

12 Refit the sump and oil pick-up pipe as
described in Chapter 2A,

13 Refit the flywhesl/driveplate as described
in Ghapter 2A.

14 Refit the cylinder head as desoribed in

the timing chain, sprockets,
tensioner and cover as described in Chap-

16 Refit the engine external components.

1 With the engine refitted to the vehicle,
check the engine oil and coolant levels.

2 With the spark plugs removed, disable the
fuel and ignition system by disconnecting the
two wiring plugs from tne engine
management electronic control unit located
on the left-hand side of the Inlet manifold.
3 Crank the engine over on the starter until
the oil pressure light goes out, noting that this
may take a few seconds as the new oll filter
fills with ol
4 Refit the spark plugs, and with the ignition
switched off, reconnect all the wiring
connectors.
5 Start the engine, and allow it to idle. It may
be initially noisy at the top-end as the
hydraulic tappets fill with oil, and this may
take some time.
6 While the engine is idling, check for ful,
coolant and oil leaks. Where applicable,
check the automatic transmission fluid
pipe/hose unions for leakage. Do not be
alarmed if thers are some odd smells and
smoke from parts getting hot and burning off
oil deposits.

Keep the engine idling until hot coolant is

felt ciroulating through the radiator top hoss,
indicating that the engine is at normal
operating temperature, then check as far as
possible that the engine is running smoothly.
ideally, the engine management system
should be checked Using suitable diagnostic
equipment with reference o Chapter 44,

8 Stop the engine.

9 Allow the engine to cool, then recheck the
oil and coolant levels, and top-up as
necessary.

10 If new pistons, rings or bearings have
been fitted, the engine must be run-in at
reduced speeds and loads for the first
500 miles (800 km). Do not operate the engina
at full-throttle, or allow it to labour in any gear
during this period It is beneficial to change
the engine oil and filter at the end of this
period
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Chapter 2 Part E: 1.2 SOHC, 1.4 & 1.6 litre
engine removal and overhaul procedures

Contents

Crankshaft ~NSPECHON . .. ... 1\.veervvensriins Engine removal - methods and pracautions ... 59
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Crankshaft - removal . ... i Engine/manual gearbox assembly - removal and reﬂmng il
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Cylinder head - dismantling . Main and big-end bearings mspecﬂun
Cylinder head - reassembly Piston rings - refitin
Gylinder head and valve components — cleamng and inspection ... 8  Pistor/connecting rod assembiies — inspection .
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Engine ~ initial start-up after overhaul . 0 Pistor/connecting rod assembiies — rafitiing and big-end bearing
Engine overhaul - dismanting sequence .8 clearancacheck.......

Engine overhaul - general information _ 2 Piston/connesting rod asssmbiies —remeval
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Degrees of difficulty

Easy,sutablofor 9 | Fairyeasy,sutable S, | Faiy cifficult, 2, | Difiult, sitable for
novice with little A\, forbegimerwith X | suitable for competent &, | experienced DIY
experience someexperience 3y | DIY mechanic X | mechanic

Specifications

Cylinder block

Material Cast iron

Maximum cylmder bore Dvahiy 0.013 mm

Maximum cylinder bore taper . e 53 . «o. 0013mm

Maximum permissible rebore oversize ... 0.500 mm

Gylinder bore diameters:

1.2 litre engines:

Standard size:
Identification mark 8 .. ..
Identification mark 99
Identification mark 00 ..
Identification mark 01..
Identification mark 02....

0,500 mm oversize:
Identification mark 7 +0.5 ...... S R A 72465 t0 72.475 mm

1.4 itre engines:

Standard size:

71.975t0 71.985 mm
71.985 to 71.995 mm
71.995 t0 72.005 mm
72,005 t0 72.015 mm
72,015 10 72.025 mm

Identification mark 8.... 77.575 to 77.585 mm
Identification mark 99 . 77.585 t0 77,595 mm
Identification mark 77.595 to 77.605 mm
Identification mark 77.605 t0 77.615 mm
Identification mark 77.615 t0 77.625 mm

0.500 mm oversize:
Identification mark
1.6 litre engines:
Standard size:

78.065 t0 78.075 mm

Identification mark 78.975 to 78.985 mm
Identification mark 78.985 to 78.995 mm
Identification mark 78.995 to 79.006 mm
Identification mark 79,005 to 79.015 mm
Identification mark 79.015 to 79.025 mm

0500 mm oversize:
Identification mark 7+ 065 .......oiiiiiiiians ... T9.485t079.475 mm
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Crankshaft and bearings
Number of main bearings
Main bearing journal diameter:

Standard (all engines) . ..

0.250 mm undersize (all engines) .

0500 mm undersize (all engines)
Main bearing shell colour codas:

Standard ... =

0.250 mm undersize.

0500 mm undersize
Centre (thrust) main bearmg journal

Standard ...

0.250 mm undersize.

0.500 mm undersize
Big-end bearing joumal diameter:

0.250 mm undersize .
0500 mm undersize . ..
Big-2nd bearing shell colour codes:
Standard ... et
0.250 mm ndersize .
0.500 mm undersize 3
Maximum main and big-end bearing |numa| outof-round
Main bearing running clearance
Big-end bearing running clearance
Crankshaft endfioat ...........
Conrecting rod endfioat

Valves and guides - SOHC engines
Stem diameter:
Standard ...
0,075 mm oversize .
0.150 mm oversize .
0250 mm oversize
Valve guide bore:
Standard
0075 mm oversize
0150 mm oversize .
0250 mm oversize .
Maximum permissible valve stem playin gmue
Inlet
Exhaus
Vave st angle
Valve clearances

Valves and guides —~ DOHC engine
Stem diameter:
Standard .........
0,075 mm oversize .
0.150 mm oversize .
Valve guide bore:
Standard .
0.075 mm oversize
0.150 mm oversize
Maximum permissible valve stem play in guide:
Inlet i
Exhaust ...
Valve seat angle
Valve clearances

Pistons
Piston-to-bore clearance:
Ney

lew
After rebore (oversize)

54.980 to 54,997 mm
54,780 to 54.747 mm
54.482 to 54.495 mm

Cylinder block  Bearing cap
Brown een
Brown/blue Green/biue
Brown/white Green/white

26.000 to 26,052 mm
26.200 10 26.252 mm
26.400 t 26.452 mm

42.971 t0 42.987 mm
4272110 42.737 mm
42.471 t0 42.487 mm

None.

Blue

White

0.040 mm

0.013 10 0.043 mm
0.019 0 0.071 mm
0.100 to 0.200 mm
0,070 0 0.142 mm

Exhaust

6.978 o 6.992 mm
7.053 10 7.067 mm
7.128 0 7.142 mm
7.22810 7,242 mm

Inlet

6,998 to 7.012 mm
7.073 10 7.087 mm
7.148107.162 mm
7.248 10 7.262 mm

7.030 t0 7.050 mm
7.105107.125 mm
7.180 t0 7.200 mm
7.280 to 7.300 mm

0.018 to 0.052 mm

0.038 to 0.072 mm

46°

Automatic adjustment by hydraulic vaive lifters

Inlet

5.955 to 5.970 mm
6.030 ta 6.045 mm
6.105 0 6.120 mm

Exhaust

5.935 to 5.950 mm
6.010t0 6.025 mm
6.085 to 6.100 mm

6.000 to 6.012 mm
6.075 t0 6.090 mm
6.150 to 6185 mm

0.030 to 0.080 mm
0.040 ta 0.070 mm

45°

Automatic adjustment by hydraulic vaive lifters

0.020 mm
0.010 t0 0.030 mm

Note: Piston dlameters - pistons cary identification marks corresponaing to those listed praviously for cylinder bors diameters. The appropriate

piston dismeter is 0.020 mm less than the cormesponaing bore diameter.



1.2 SOHC, 1.4 & 1.6 litre engine removal and overhaul procedures

Piston rings

Number of rings {per piston)

Ring end gap:
Compression .
Ol control {top and bottorn séctions)

Fing gap offset (to gap of adjacent ring)” .

0.300 to 0.500 mm
0.400 to 1.400 mm
180°

“For of control ring sections, see text (Section 19).

Cylinder head
Materfal ...
Maximum permissible distortion of sealing

Light alloy.
0.025 mm

Overall height of cylinder head (seahng surfaoe -0 ssaHng suriaoe)

SOHC engines

DOHG engine
Valve seat width:

SOHG engmes

Torque wrench settings

95250 = 0.450 mm
134.900 to 135.100 mm

1,300 to 1,500 mm
1.600 to.1.800 mm

1.000 t0.1.400 mm
1.400 t0 1.800 mm

Refer to Specifications for Chapter 2B (SOHC engines) or 2C (DOHC engines).

MMM

s Part of Chapter 2 includes detéils of
engine remaval and refitting, and general
overhaul procedures for the cylinder head,
cylinder biock/crankease, and intemal engine
componerts.

The information ranges from advice
concerning preparation for an overhaul and
the purchase of repiacement parts, to detailed
step-by-step procedures covering remova,
inspection, renovation and reftting of internal
engine components.

The following Sections have been compiled
based on the assumption that the engine has
been removed from the vehicle. For
information conceming in-vehicle engine
repair, as well as information on the removal
ang refitting of the external components
necessary to facilitate overhaul, refer to
Ghapter 2B or 2C, and to Section 8 of this
Part.

G
L

ﬂ::v W

Itis not always easy ta determme when. or
if, an engine should be completely
overhaled, as a number of factors must be
considered.

High milsage is not necessarlly an
indication that an overhaul is needed, while
low mileage does not preclude the need for an
overhaul. Frequency of servicing is probably
the most Important consideration. An engine
which has had regular and frequent oil and
filter changes, as well as other required

L

maintenance, wil most likely give many
thousands of miles of reliable service.
Gonversely, a neglected engine may require
an overnaul very early in its Ife.

Excessive oil consumption is an indication
that piston rings, valve seals and/or valve
quides are in need of attention. Make sure
that oil leaks are ot responsible before
deciding that the rings and/or guides are bad,
Perform a cylinder compression oneck to
determine the extent of the work requirsd.

Check the oil pressure with a gauge fitted in
place of the oil pressure sender, and compare
it with the Specifications. If it is extremely low,
the main and big-end bearings and/or the ol
pump are probably wom out.

Loss of power, rough running, knocking or
metallic engine noises, excessive valve gear
noiss and high fuel consumption may aiso
point to the need for an overhaul, especially if
they are all present at the same time. If &
complete tune-up does not remedy the
situation, major mechanical work is the only
solution.

An engine overhaul involves restoring the
internal parts to the specifications of a new
engine. During an overhaul, new pistons
and/or rings are fitted, and the cylinder bores
are reconditioned. New main bearings,
connecting rod bearings and camshaft
bearings are generally fitted, and if necessary,
the crankshaft may bé reground to restore the
journals. The valves are also serviced as well,
since they are usually in less-than-perfact
condm‘on at this Domt While the engine Iis
bei hauled, uch as

2 compression, 1 oil control

The radfator should be checked ,arem.ry .
ensure that it is not clogged or feak
is a good idea to renew the oil pump
whenever the sngine is overhauled.

Before beginning the engine overhaul, read
through the entire procedurs to familiarise
Yourself with the scope and requirements of
the job. Overhauling an engine is not difficult if
you follow all of the instructions carefully.
have the necessary toois and equipment, and
pay close attention to ail specifications;
however, it can be fime-consuming. Plan on
the vehicle being tied up for a minimum of two
s, ety Wpart ame taken toan

rks for repair or
ot o e 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,
aithough & number of precision measuring
tools are required for inspecting parts to
determine if they must be renewed. Often the
engineering works will handie the inspection
of parts, and offer advice concerning
reconditioning and renawal, Note: Always
wait until the engine has been completely
dismantied and ail components, especially the
angine block, have been jnspected bsfore
deciding what service and repair operations
must be performed by an engineering works.
Since the condition of the black will be the
major factor to consider when determining
whether ta averhaul the original engine or buy
a reconditioned unit, do ot purchase parts or
have overhaul work done other
until the block has been

or
e bl strte sl ilsmatsr, oan ba
overhauled too. The end result should be a
ike-new engine that will give many
trouble-free miles. Note: Critical cooling
system components such as the hoses,
drivebelts, thermostat and water pump MUST
be renewed when an engine is overhauleo.

thoroughly inspected. As a general rule, time
s the primary cost of an overhaul, so it does
not pay to fit worn or sub-standard parts.

As a final note, to ensure maximum life and
minimurn trouble from a reconditioned engine,
everything must be assembled with cars in a
spotlessly-clean environment.
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3 Engine removal —
methods and precautions

If you have decided that an engine must be
removed for overhaul or major repair work,
) preiiminary steps should be taken.

2 suitabie place to work is extremely
portant. Adequate work space, along with
orage space for the vehicie, will be needed. If
s not available, at the very least a flat,
e, clean work surface is required.

Cieaning the engine compartment and
tefors beginning the removal procedure
wil help keep tools clean and organised

An engine hoist or A-frame will also be
necessary. Make sure the equipment is rated

n excess of the combined weight of the
engine and transmission. Safety is of primary
importance, considering the potential hazards
nwolved in lifting the engine out of the vetiicle.

If this s the first time you have removed an
engine, an assistant should be available. Advice
and aid from would

4.14 Removing the expansion tank ~
DOHC engine

Note: Suitable equv’pment will be required to
support the engine and gearbox during this
procedure — see text.

250 be helpful, There are many instances when
one person cannot simultaneously perform all
of the operations required when lifting the
engine oLt of the vehicle,

Plan the operation ahead of time, Arrange for,
or obtain, all of the toals and equipment you will
need, prior to beginning the job. Some of the

and installation safely and with relative ease are
(in addition to an engine haist) a heavy-duty
trolley jack, complete sets of spanners and
sockets as described at the back of this manual,
wooden blocks, and plenty of rags and cleaning
solvent for mopping-up spilled i, coolant and
fuel. If the: hoist must be hired, make sure that
you arrange for it in advance, and perform all of
the operations possible without it beforehand,
‘This will save you money and time.

Plan for the vehicle to be out of use for
quits a while. An engineering works will be
required to perform some of the work which
ihe do-it-yourselfer cannot accomplish
without special equipment. These places
often have a busy schedule, so it would be a
good idea to consult them before removing
the engine, in order to accurately estimate the
amount of time required to rebuild or repair
components that may need work.

Always be extremely careful when removing
and refitting the engine. Serious injury can
result from careless actions. Plen ahead, take
your time, and you will find that a job of this
nature, although major, can be accomplished
successfully.

On all Corsa models, the engine must be
removed complete with the gearbox/
transmission as an assembly. There is
insufficient clearance in  the engine
compartment to remove the engine leaving
the gearbox/transmission in the vehicle. The
assembly is removed by raising the front of
the vehicle, and lowering the assembly from
the engine compartment,

1 Depressurise the fuel system as described
in Chapter 48

2 Disconnact the battery negative terminal,
followed by the positive terminal (refer to
Disconnecting the battery in the Reference
Chapter).

3 To improve access, remove the bonnet as
described in Ghapter 11.

4 Draln the cooling system as described in
Chapter 1.

5 Drain the engine oil as described in
Ghapter 1

8 Remove the air cleaner assembly, as
described in Chapter 4B,

7 On right-hand-drive models, remove the
battery, as described in Chapter

8 Disconnect the coolant hoses connecting
the radiator to the thermostat housing,
Goolant gallery (at the gearbox end of the
engine), and expansion tank,

© Remove the radiator cooling fan and shroud
assembly as described in Chapter 3.

10 Disconnect the throttle cable from the
throttle linkage, as described in Ghapter 4B,
and move the cable clear of the engine, noting
its routing,

11 Disconnect the vacuum pipe(s) from the

4.16 Disconnect the clutch cable from the
release lever

5 Disconnect the heater coolant hoses
(arrowed) at the bulkhead

fuel injection unit or the throttle body (as
applicable), noting their locations.

12 Disconnect the brake servo vacuum hose
from the inlet manifold.

13 Where applicable, disconnect the hoses
and the wiring plug from the fuel tank vent
valve (see Chapter 4G, Section 4).

14 Unscrew the securing nuts, then remove
the coolant expansion tank from the engine
compartment bulkhead, disconnect the
coolant hoses, and withdraw the expansion
tank (see illustration].

15 Disconnect the heater coolant hoses from
the heater matrix pipes at the engine
compartment bulkhead (see illustration). Be
prepared for coolant spillage.

16 Remove the retaining olip (where
applicable), then slide the clutch cable from the
release lever, pushing the release lever back
towards the bulkhead if necessary to allow the
cable to be disconnected (see illustration).
Pull the cable support from the bracket on the
gearbox casing, then move the cable to one
side out of the way, taking note of its routing.

Maasum»ékagthaf the
HAYNES |

i udll apnm
- pre-setting of the cabie when refitting.

17 Disconnect the wiring from the reversing
light switch, located at the front of the

gearbox, above the mounting bracket (see
illustration).

4.17 Disconnect the wiring from the
reversing light switch (arrowed)
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418 Disconnect the fue fines (arrowed) -
C engine

18 VWhere applicable, unscrew the securing
Sleeve and disconnect the speedometer cable
from the top of the gearbox, as described in
Chapter 12. Note that on certain madels, the
cable is in two sections, joined by a connector
near the engine compartment bulkhead —
this case, it may be easier to separate the two
cable sections at the connecter, rather than to
disconnect the cable from the gearbox. On
later models, disconnect the wiring connector
from the electronic speedometer sensor.

19 Identify the fuel supply and return lines,
then unscrew the unions, or loosen the
clamps, as applicable, and disconnect the
fuel fines from the fuel injection unit (single-
point fuiel injection models) or the fuel vailffuel

4.21b Disconnecting the wiring from the
temperature gauge sender (arrowed) -
DOHC engine

4.21e Disconnecting the fuel injector
wiring harness connectar - DOHC engine

420 Fuel fine bracket securing bolt
location {arrowed) ~ SOHG engine with
multi-point fuel injection

pressure regulator (multi-point fuel injection
models), as applicable (see Be

4.21a Disconnecting the wiring from the oil
pressure warning light switch (viewed from
underneath vehicle)

separate witing harmiess connectors, in which
case identi

prepared for fuel spillage, and take adequate
fire precautions. Plug or clamp the open ends
of the pipes and hoses, to prevent dirt inaress
and further fuel leakage.

20 On SCHC engine modsls with multi-point
fuel injection, unbolt the fuel fine bracket from
the lower rear of the inlst manifold (see
illustration).

21 (dentify and disconnect all relevant wiring
from the engine and associated components,
using the following fist as a guide (see
illustrations). Make careful notes of the routing
ofthe wiring, and the positions of any brackets or
cable-ties. In some cases, it may be necessary to

4.21c Disconnect the auxiliary leads from
the battery positive . ..

4.21f Disconnect the crankshaft
spesd/position sensor (1) and camshaft
position sensor (2) wiring connectors ~
DOHG engine

ssure waming light switch (see
Chapter 5A)
re gauge sender (see Chap-

(see Chapter 58).

wiring (boited 10 Injet
yiinder head)

tery leads from

main battery lead (secured by nufs).

g wottie position sensor (see Chapter 4B,
Section 12, 13 or 14).

1) Idle speed control motor (see Chapter 48,
Section 12, 13 or 14).

and negative leads -
DOHC engine

421 Oxygen sensor wiring connector
location (arrowed) on engine-to-gearbox
bolt bracket
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i) Coolant temperature sensor (see Chap-
ter 4B, Section 12, 13 or 14),

J) Crankshatt speed/position sensor (see
Chapter 4B, Secton 13 0r 14)

22 On modsls with power steering, remove
auxiliary drivebelt as described in Chap-

23 On models with power steering (but not
power steering and air conditioning), unbolt
the power steering pump from the brackst on
the engine as described in Chapter 10. The
pump can be moved to one side and left in
the engine compartment, avoiding the need to
disconnect the fluid hoses, but note the
routing of the hoses to aid refitting.

24 Apply the handbrake, then jack up the
front of the vehicle and support securely on
axle stands (see Jacking and vehicie suppord).
Note that the vehicle must be raised
sufficiently high (approximately 650 mm) to
enable the engine/gearbox assembly to be
withdrawn from under the front of the vehicle
(see illustration). Remove the roadwheels.
25 Attach a suitable hoist and lifting tackle
to the engine lifting bracksts on the
oylinder head, and support the weight of the
engine.

26 Working under the front of the vehicls,
Ioosen the clamp nut and boft securing the
gear selector rod to the linkage, then pull the
selector tube towards the engine compartment
bulkhead to separate it from the linkage.

27 Where applicable, unscrew the retaining
nut, and disconnect the earth strap from the
gearbox endplate.

4.24 The front of the vehicle must be
raised approximately 650 mm to enable
engine/gearbox removal

28 Disconnect the wiring from the alternator
and the starter motor.

29 Disconnect the exhaust front section from
the manifold, with reference to Chapter 4B.
Release the exhaust system from its forward
rubker mountings, and move the system to
one side, clear of the engine and gearbox. On
DOHC engine models, remove the exhaust
front section.

30 Remove the front suspension lower arms,
tie-bars and anti-roll bar, as described in
Chapter 10.

31 Disconnect the inner ends of the
driveshatts from the gearbox, as described in
GChapter 8. There is 1o need to disconnect the
driveshafts from the swivel hubs. Be preparcd
for il spillage, and plug the openings in the
gearbox 1o prevent dirt ingress and further oil
loss. Do not allow the driveshafts to hang
down undsr their own welight, or the joints
may be damaged; support the driveshafts
with wire or string.

32 Make a final check to ensure that all
relevant pipes, hoses, wires, etc, have been
disconnected, and that they are positioned
clear of the engine and gearbox.

33 To stabllise the engine/gearbox assembly
as it is removed, It s advisable to support the
assembly from underneath using a jack and
interposed block of wood, in addition to the
engine hoist and lifting tackle.

34 Ensure that the engine/gearbox asssmbly
is adequately supported, then proceed as
follows.

35 Unscrew the through-bolt and nut
seouring the rear enginc/gearbox mounting
brackst to the mounting on the body.
36 Release the spring clip, then pull the gear
linkage pivot pin from the bracket on the rear
englne/gsaroox mounting (see illustration).
37 Remove the two bolts securing the rear
engine/gearbox mounting bracket to the
gearbox, and withdraw the mounting bracket.
38 Unbolt the left-hand and right-hand
engine/gearbox mountings from the body.
with reference to Chapter 2B if necessary.
39 On models with air conditioning and
power steering, proceed as follows:

) Carefully lower the engine/gearbox

assembly by approximately 100 mm.
b) Unboft the compressor from the bracket

4.36 Pull the gear linkage pivot pin

on the engine (see Chapter 3), and move
the compressor to one side, leaving the
refrigerant lines connected. Suspend the
compressor fram the front body
crossmember using wire or string.

) Simitarly, unbolt the power steering pump.
from the bracket (see Chapter 10), and
suspend the pump in the engine
compartment, lsaving the flui fines
cornected.

Warning: Do not under any

circumstances attempt fo

disconnect the refrigerant Jines.
40 Carefully lower the engine/gearbox
assembly from the engine compartment.
41 Ensure that the assembly is adequately
supported using jacks, or a suitable trolley,
then disconnect the engine hoist and lifting
tackle, and withdraw the englne/gearbox
assembly from under the front of the vehicle.
42 With the engine/gearbox assembly
removed, support the assembly on suitable
blocks of wood positioned on a workbench,
or failing that, on a clean area of the workshop
floor,
43 Clean away any external dirt using
paraffin or a water-soluble solvent and a stiff

rush.

44 Where applicable, unscrew the securing
boits, and remove the engine-to-gearbox
blanking plate from the bellhousing.
45 Ensure that both engine and gearbox are
adeguately supported, then unscrew and
remove the engine-to-gearbox bolts, noting
the locations of any brackets which may be
secured by the bolts.
46 Carefully withdraw the gearbox from the
engine, ensuring that the weight of the
gearbox is not allowed to hang on the input
shaft while it is engaged with the clutch
friction disc. Note that the gearbox locates on
dowels positioned in the eylinder block
Refitting
47 Carefully offer the gearbox to the engine
untll the bellhousing is located on the dowels
in the cylinder block, then refit the engine-to-
gearbox bolts, and tighten them to the
specified torque. Make sure that any brackels
secured by the bolts are correctly positioned,
as noted before removal. If the clutch is still
bolted to the flywhoel, ensure that the weight
of the gearbox is not allowed to hang on the
input shaft as It Is engaged with the clutch
friction disc.
48 Where applicable, refit the engine-to-
gearbox blanking plate to the bellhousing.
49 With the front of the vehicle raised and
supported on axle stands, move the
sngine/gearbox assembly under the vehicle,
ensuring that the assembly is adequately
supported.
50 Reconnect the hoist and lifting tackle to
the engine lifting brackets.
51 On madels with air conditioning, proceed
as follows:

) Raise the

(arrowed) from the rear
mounting

embly
sufficiently to enable the power steering
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‘pump and air conditioning compressor to
be refitted
b) Refit the power steering pump, with
reference to Chapter 10 if necessary.
) Refit the air condlitioning compressor,
with reference to Ghapter 3 if necessary.
52 Raise the engine/gearbox assembly, and
reconnect the left-hand and right-hand
=ngine/gearbox mountings to the body, with
reference to Chapter 2B or 2G, if necessary.
53 Refit the rear engine/gearbox mounting
Bracket 1o the gearbox, and fighten the bolts
1 the specified torque.
54 Refit the through-bolt and nut securing
the rear engine/gearbox mounting to the
mounting on the body.
55 Refit the gear linkage to the brackst on
the rear engine/gearbox mounting, and secure
with the pivot pin.
56 Reconnect the inner ends of the
driveshafts to the gearbox as described in
Chapter 8.
57 Refit the front suspension anti-roll bar,
tie-bars and lower arms, as described in
Chapter 10.
58 Reconnect the exhaust front section to
the manifold, or refit the exhatist front section,
2s applicable, s described in Chapter 48.
Where applicable, reconnect the exhaust
system to the forward rubber mountings.
59 Reconnect the wiring to the alternator and
the starter motor.
60 Where applicable, reconriect the gearbox
sarth strap.
61 Reconnect the gear selector rod to the
gear linkage, and adjust the linkage as
described in Ghapter 7A,
62 Disconnect the hoist and lifting tackle
from the engine lifting brackets.
63 Refit the roadwheels, and lower the
vehicle to the ground.
84 On models with power steering, refit the
power steering pump to the bracket on the
engine, routing the fluid hoses as noted
before removal.
65 Where applicable, refit and tension the
auxifiary drivebelt as described in Chapter 1.
66 Reconnect all relevant wiring to the
engine and associated components, ensuring
that the wiring s routed and secured as noted
befors removal.
67 On SOHC engine models with multi-point
fuel injection, refit the fuel line bracket to the
inlet manifold.
68 Reconnect the fuel lines, ensuring that
they are connected to their correct locations,
and tighten the unions or hose clamps, as
applicable.
69 Reconnect the speedometer cable to the
gearbox, or reconnect the speedometer cable
connactor (as applicable), with reference to
Chapter 12 if necessary. On later models,
reconnect the wiring connector to the
electronic spesdometer sensor
70 Reconnect the reversing light switch
wirin
71 Reconnect and if necessary adjust the
clutch cable, as deseribed in Chapter 6.

72 Reconnect the heater coolant hoses to

sufficiently high (approximately 650 mm) to

the pipes at the engine i
bulkhead.

73 Reconnect the coolant hosss to the
expansion tank, and refit the expansion tank
to the bulkhead

74 Where applivable, reconnest the hoses
and the wiring plug to the fuel tank vent valve.
75 Reconnect the brake servo vacuum hose
to the inlet manifold.

76 Reconnect the vacuum pipe(s) 1o the fuel
injection unit or the throttle body, as
applicable.

77 Reconnect the thrattle cable to the
throttle linkage, and if necessary adjust the
cable, as described in Ghapter 48.

78 Refit the radiator cooling fan and shroud
assembly as described in Chapter 3.

79 Reconnect the coolant hoses to the
radiator, thermostat housing, coolant gallery,
and expansion tank.

80 On right-hand drive models, refit the
battery.

81 Reft the air cleaner assembly.

82 Refill the engine with oil, as described In
Chapter 1.

83 Refill and bieed the cooling system as
described in Chapter 1.

84 Check and If necessary top-up the
gearbox oil level as described in Chapter 1.
85 Make a final check to ensure that all
relevant hoses, pipes and wires have been
correctly reconnecied.

86 Refit the bonnet as described in Ghap-
ter 11,

87 Reconnect the battery leads.

Note: Suitable equlpmenr will be required to
support the engine and transmission during
this procedure — see text. New torque
converter-to-driveplate bolts must be used on
refitting.

Removal

1 Proceed as described in Section 4,
paragraphs 1 to 23 inclusive, ignoring
paragraphs 16 and 17.

2 Working in the engine compartment,
remove the retaining clip, and disconnect the
selector cable from the actuating lever on the
transmission (see illustration]. Unclip the
cable sheath from the bracket on the
transmission, then move the cable to one
side, clear of the transmission.

3 Disconnect the vent hose from the front of
the transmission.

4 Disconnect the transmission wiring hamess
plugs, and unbolt the wiring hamess brackets
from the transmission.

5 Apply the handbrake, then jack up the front
of the vehicle and support sacurely on axle
stands (see Jacking and vehicle support).
Note that the vehicle must be raised

gl assembly to
be withdrawn from under the front of the
vehicls. Remove the roadwheels.

6 Attach a sutable hoist and lifting tackle to
the engine lifting brackets on the cylinder
head, and support the weight of the engie.

7 Place a suitable container beneath the
transmission fluid cooler hose connections at
the transmission, Clamp the transmission fluid
cooler hoses, then disconnect them from the
transmission, noting their locations, Be
prepared for fluid spillage, and plug the open

ends of the hoses and transmission
connections, to minimise fluid loss and
prevent dirt ingress.

8 Procesd &s described in Section 4,

paragraphs 28 to 43 inclusive, ignoring
paragraph 36, and substituling ‘transmission’
for ‘gearbox’.

9 Unscrew the securing bolts, and remove
the transmission bellhousing cover plate.

10 If the original torque converter and
driveplate are to be refitted, make alignment
marks between the torque converter and the
driveplate, to ensure that the componenis are
reassembled in their original positions.

11 Working through the bottom of the
bellhousing, unscrew the three torque
converter-to-drivepiate boits. 1t will
necessary to tum the cranksheft using &
suitable spanner or socket on the crankshatt
pulley or sprocket bolt (as applicable), to gain
access fo each boit in tum through the
aperture. Use a screwdriver or a similar tool 1o
jam the drivepiate ring gear, preventing the
driveplate from rotating as the bolts are
loosened. Discard the boits,

12 Ensure that the engine and transmission
are adequately supported, tf o
removs the engine-to-transmission bolts (note
the location of any brackets secured by the
bolts). Carefully pull the engine and
transmission apart, ensuring that the torque
converter is held firmly In place In the
transmission casing as the engine and
transmission are separated, othenwise it could
fall out, resulting in fiuid spillage and possible
damage. Retain the torque converter while the
transmission is remaved by bolting a strip of
metal across the transmission belihousing
end face.

5.2 Remove the retaining clip (arrowed)
and disconnect the selector cable
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Refitting

13 Before refitting begins, check that the left-
hand engine/transmission mounting-to-body
bolts rotate freely in their threaded holes in
the bady. If necessary, re-cut the threaded
holes in the body, using  suitable tap.

14 If the original torque converter is being
refitted, commence refitting by re-cutting the
torque converter-to-driveplate boit threads in the
torque converter, using an 10 1.2 mm tap.
15 If a new transmission is being fitted, the
manufacturers recommend that the radiator
fluid cooler passages are flushed clean before
the new transmission Is. Installed. Ideally,
compressed air should be used (in which
case, ensure that adequate safety precautions
are taken). Alternatively, the cooler can be
flushed with clean automatic transmission
fluld, until all the old fiuid has been expelled,
and fresh fluid runs clear from the cooler
outlet.

16 Carefully offer the transmission to the
engine until the bellhousing s located on the
dowels in the cylinder block (ensure that the
torque converter is held firmly in place in the
transmission casing as the engine and
transmission are connected), then refit the
engine-to-transmission bolts, and tighten
them to the specified torque. Make sure that
any brackets secured by the bolts are
correctly positioned, as noted before removal.
17 If the original torque converter and
driveplate are being rafitted, carefully turn the
crankshaft 1o align the marks mace before
removal, before refitting the torque converter-
to-driveplate bolts.

18 Fit new torque converter-ta-driveplate
boits, and tighten them %o the specified torque
(see Chapter 7B). Tum the crankshait for
access to each bolt in tum, and prevent the
driveplate from turing as during removal.

19 Refit the transmission bellhousing cover
plate.

20 Proceed as described in Section 4,
paragraphs 48 to 59 inclusive, substituting
“transmission’ for ‘gearbox’, and ignoring
paragraph 55.

21 Reconnect the transmission fiuid cooler
hoses to the transmission, ensuring that they
are correctly reconnected, as noted hefore
removal

22 Disconnect the hoist and liiting tackie
from the engine lifting brackets.

23 Refit the roadwhesls, and lower the
vehicle to the ground.

24 Reconnect the transmission wiring
harmess plugs, and secure the wiring hamess
brackets 1o the transmission.
25 Reconnect the vent
transmission.

26 Reconnect the selector cable to the
actuating lever on the transmission, and refit
the cable sheath to the transmission bracket,
27 On models with power steering, refit the
power steering pump 1o the bracket on the
engine, routing the fluid hoses as noted
before removal

hose to the

28 Where applicable, refit and tension the

auxiliary drivebelt as described in Chapter 1.

20 Reconnect all relevant witing to the

engine and associated components. ensuring

that the wiring is routed and secured as roted

before removal.

30 On SOHC engine modls with multi-point

fuel injection, refit the fuel line bracket 1o the

inlet manifold.

31 Reconnect the fuel lines, ensuring that

they are connected to their correct locations,

and tighten the unions or hose clamps, as

applicable.

82 Reconnect the speedometer cable to the
or reconnect the

cable connector (as applicable), with

reference to Chapter 12 if necessary. On later

models, reconnect the wiring connector to the.

electronic speedormeter sensor.

33 Proceed as described in Section 4,

paragraphs 70 to 80 inclusive.

34 Check and if necessary top-up the

transmission fluid level as described in

Chapter 1.

35 Check the adjustment of the selector

cable as described in Chapter 78.

36 Make a final check to ensure that all

relevant hoses, pipes and wires have been

corractly reconnected.

37 Refit the bonnet as described in Chap-

ter 11,

38 Reconnect the battery leads

1 Itis far easier to dismantle and work on the
engine ff it is mounted on a portable engine
stand. These stands can often be hired from a
tool hire shop. Depending on the type of
stand used, the fiywheel/driveplate may have
to be removed from the engine 1o allow the
engine stand boits to be tightened into the
end of the oylinder block.
2 f 2 stand is not avallable, it is possible to
dismantle the engine while supported on
blocks on a sturdy workbanch or on the floor.
Be extra-careful not to tip or drop he engine
when working without a stand.
3 Before starting the overhaul procedure, the
external ancillary components must be
removed (this is the case even if a
reconditioned engine is to be fitted, in which
case, the components from the old engine
must be transferred to the reconditioned unit).
These components include the following;
&) Alternator and mounting bracket (see
Chapter 54).
b) Starter motor (see Chapter 5A).
) Rear coolant gaflery end Hoses.
) Iniot and exhaust manifolos (see
Chapter 48).
&) Oil fitter (see Chapter 1).
) DIS module components, HT leads and
spark plugs (sse Chapters 1 and £8),

o) Engine mountings (where applicable) (see
Chapter 28 or 2C},

1) Oif pressure switch (see Chapter 5A).

i) Crankcase brezther tube.

J) Engine liting brackets.

K) Crankshatt speediposition sensor and
bracket (where applicable) (see
Chepter 48, Section 13 or 14).

)} Coolant temperature sensor (86
Chapter 48, Section 12, 13 or 14).
m)Knock sensor (where applicable) (see

Chapter 58, Section 5).

) Poweer steering pump and mounting
bracket {whers applicable) (see
Chapter 1

) Coolant pump and thermostat (the timing
beit and rear timing belt cover must be
removed for acoess to these companents)
{see Chapter 3).

Nate: When removing the ancillary
components from the engine, pey close
attention to details which may be heipful or
importent during refitting. Note the fitted
position of gaskets, seals, spacers, washers,
boits and other small ftems.

4 I a ‘short” engine Is belng obtained (which
consists of the cylinder block, crankshaft,
pistons and connecting rods all assembled as
2 unit), then the cylinder head, sump, timing
belt, and possibly other components (such as
the oil pump) wiill have to be removed from the
old unit and fitted to the new one.

5 If & omplete overhaul is being planried, the
engine can be dismantled using the following
sequence.

&) Inlet and exhaust manifolds (see
Chapter 48).

b) Timing belt and sprockets (see Chap-
tor 28 or 20).

<} Cyiinder head, valve lifters, camshaft(s)
and rocker components (as applicable)
(see Chapter 28 or 20),

9 Flywhee/fdrtvep/a!e (s2e Chapter 28

e Sump (see Chapter 26 or 2C).

#) Oil pump (see Chapter 28 or 2G).

9) Piston/connecting rod assembiies (see

Section 10)

h) Crankshatt (see Section 11).
6 Before beginning the dismanting and
overhaul procedures, make sure that all the
gorrect tools have been obtained. Refer to the
prefiminary Sections of this manual for further
information.

Note: New and reconditioned cylinder heads
are available from the manufacturers, and
from engine overhau! specislists. Due to the
fact that some specialist toois are required for
the dismentling and inspection procedures,
and new components may not be readily
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7.2 Remove the valve lifters from the
eyiinder head, and store with the oil groove
{arrowed) at the bottom ~ DOHC engine

svailable, it may be more practical and
=conomical for the heme mechanic fo
purchase a reconditioned head rather than to
Ssmantle, inspect and recondition the original
#=ad. A valve spring compressor tool will be
m=quired for this operation.

1 With the cylinder head removed as
S=scribed in Chapter 2B or 2G, clean away al
=xtzrnal dirt, and remove the following
‘omponents, if not already done:

=) Menifolds (see Chapter 48).

9) Spak pligs soe Chapter 7).

) Thermostat housing, and the thermostat
(598 Chapter 3).

5 On DOHC engines, remove the camshafts
(see Chapter 2C), the DIS moduls and jts
bracket (see Ghapter 58), and the coolant
housing (mourted on the inlet manifold
side of the cylinder head)

2 On DOHG engines, remave the hydraulic
valve lifters from their bores, using a rubber
suction plunger tool — do not invert the cylinder
522d in order to remove the vaive lifters, Keep
e valve lifters upright at all times, with the oil
roove at ths bottom (see illustration), Immerse
e, n order of removal, in a container of clean
sagine ol until they are to be refitted.

3 To remove & valve, fit a valve spring
compressor tool. Ensure that the ams of the
‘compressor tool are securely postioned on the
52ad of the vaive and the spring cap (see
flustration). The valves on the DOHG sngine are
deeply-recessed, and a suitable extension pisce
may be required for the spring compressor.

4 Compress the valve spring to relieve the
‘sressure of the spring cap acting on the collets.

7.60

.. valve stem oil seal . ..

7.3 Valve spring compressor fitted to No 1
exhaust valve ~ SOHC engine

5 Extract the two split collets, then slowly
release the compressor tool (see ilustration),
8 Remov the spring cap, spring, valve stem
oil seal (using long-nosed pliers if necessary),
and the spring seat, then withdraw the valve
through the combustion chamber (see
illustrations).

7 Repeat the procedure for the remaining
valves, keeping all companents in strict order
s0 that they can be refitted in their original
positions, urless all the components are to be

and used again, place each valve assembly in
a labelled polythens bag or a similar small
container (see illustration). Note that as with
cylinder numbering, the valves are normally
numbered from the timing beit end of the
engine. Make sure that on DOHC engines, the
valve components are identified as inlet and
exhaust, as well as numbered.

1 Thorough vsamng otia cylinder Hoatrad
valve components, followed by a detailed
inspection, will enable & decision to be made
on whether further work Is necessary before

renewed. If the are to be kept

7.6d ... and the spring seat -
DOHC engine

7.6b ...spring ...

7.7 Place each valve assembly in a labelled
polythene bag
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8.6 Checking the cylinder head surface for
distortion

Cleaning

2 Scrape away all traces of old gasket
material and sealing compound from the
cylinder head surfaces. Take care no to
damags the cylinder head surfaces, as the
head is made of light alloy.

3 Scrape away the carbon from the
combustion chambers and ports, then wash
the cylinder head thoroughly with paratiin or a
sultable solvent.

4 Scrape off any heavy carbon deposits that
may have formed on the valves, then use a
power-operated wire brush to remove
daposits from the valve heads and stems.
Inspection

Note: Be sure to perform all the following
inspection procedurss before concluding that
the services of a machine shop or engine
averhaul specialist are required, Make  fist of
all items that require attention.

Cylinder head

5 Inspect the head very carefully for cracks,
evidence of coolant leakage, and other
damage. If cracks are found, a riew cylinder
head should be obtained.

6 Use a straight-edge and fesler blade to
check that the cylinder head surface is not
distorted {see illustration). If the specified
distortion limit is exceeded, it may be possible
to have the cylinder head resurfaced, provided
that the overall height of the head s not
reduced to less than the specified minimurm.

7 Examine the valve seats in each of the
combustion chambers. If the seats are severely
pitted, cracked or bumed, then they will need

8.9¢ Cylinder head oil gallery plugs
(arrowed) - DOHG engine

8.9a Valve lifter oil holes {arrowed) in
cylinder head - DOHC engine

to be re-cut by an engine overhaul specialist, It
only slight pitting is evident, this can be
removed by grinding the valve heads and seats
together with coarse, then fine, grinding paste,
as descrived later in this Section.

8 If the valve guides are wom, indicated by a
side-to-side motion of the valve, the guides
can be reamed, and valves with oversize
stems can be fitted. This work is best carried
out by an engine overhaul specialist. A dial
gauge may be used to determine whether the
amount of side play of a vaive exceeds the
specified maximum.

9 Gheck the valve lifter bores in the cylinder
head for wear. If excessive wear Is evident,
the cylinder head must be renewed. Also
oheck the valve lifter ol holes in the cylinder
head for obstructions. On DOHC engines,
unscrew the ol jets from the cyfinder head,
and check te oil holes for obstruction. Clean
the Jets if necessary, then refit and tighten
them. If desired, the oil gallery plugs (where
applicable) can be removed, and the ofl
galleries can be cleaned by blowing thraugh
with i

8.9h Check the oil holes (arrowed) in the
oil jets for obstructions - DOHC engine

measure the valve stem diameter at several
points using a micrometer (see illustration).
Any significant difference in the readings
obtained indicates wear of the valve stem.
Should any of these conditions be apparent
the valve(s) must be renewed. If the valves are
in satisfactory condition, they should be
ground (iappec) onto their respestive seats to
ensure a smooth gas-tight seal.
Warning: The exhaust values
fitted to DOHC engines are filled
with sodium, to improve heat
transfer. Sodium is a highly-
reactive metal, which will ignite or explode
spontaneously on contact with water
fincluding water vapour in the air), Valves
containing sodium must NOT be disposed
of with ordinary serap - seek advice from
Vauxhall/Ope! dealer if the valves are to ba
disposed of.
11 Valve grinding is carried out as follows.
Place the cylinder head upside-down on a
bench, with a block of wood at each end ta
give clearance for the valve stems.

Sl
protection when using
compressed air.

Valves
10 Examine the head of each valve for pitiing,
buming, cracks and general wear, and check
the valve stem for scoring and wear ridges.
Rotate the valve, and check for any obvious
indication that It is bent. Look for pitting and
excessive wear on the end of each valve stem.
If the valve appears satisfactory at this siage,

12 Smear a trace of coarse carborundum
paste on the seat face in the cylinder heag,
and press a suction grinding tool onto the
relevant valve head, With a semi-ratary action.
grind the valve head to its seat, lifting the
valve ocoasionally to redistribute the grinding
paste (see illustration). When a dull, matt
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847 Hydraullc valve lifter components -
! SOHC engi
1 Collar 5 Plunger cap
2 Plunger 6 Large spring
7 Cylinder

3 Bal

4 Small spring
ven surface Is produced on the faces of botn
the valve seat and the valve, wipe off the
paste and repeat the process with fine
carborundum  paste, When a smooth
unbroken ring of light grey matt finish ie
produced on both the valve and seat faces,
the grinding operation is complste. Garefully
clean away every trace of grinding paste,
taking great care to leave none in the ports or
in the valve guides. Glean the valves and valve
seats with a paraffin-soaked rag, then with a
clean rag, and finally, if an air ine is available,
Slow the valves, valve guides and cylinder
head ports clean.

Valve springs

13 Check that all the valve springs are intact
I any one is broken, all should be renewed.
14 If possible, check the free height of the
springs against new ones, then stand each
spring on a flat surface and check it for
squareness. If a spring is found to be too
short, or damaged in any way, renew all the
springs as a set. Springs suffer from fatigue,
and It is a good idea to renew them even if
they look serviceable.

Rocker arm components - SOHC
engines

15 Check the rocker arm and thrust pad

i L -
8.24b Locate the cap flange in the plunger

groove

o . i
823 Locate the ball (1) on its seat (2} in the
base of the plunger

faces (the areas that contact the valve lifters
and valve stems) for pits, wear, score-marks
or any indication that the surface-hardening
has worn through. Check the rocker arm
camshait contact faces in the same manner,
Clean the oil hole in the top of each rocker
arm using a length of wire. Renew any rocker
arms or thrust pads which appear suspect,

Valve lifters - SOHC engines

18 Proceed as described in paragraph 8.

17 On engines which have covered a high
mileage, or for which the service history
(partioularly oil changes) is suspect, it is
possible for the valve liters to suffer internal
contamination, which in extreme cases may
result in increased engine top-end noise and
wear, To minimise the possibility of problems
oocurring later in the life of the engine, it is
advisable to dismantie and clean the hydraulic
valve lfters as follows whenever the cylinder
head is overhauled. Note that this procedure
is not recommended by the manufacturers,
and no spare parts are available for the valve
fifters — if any of the components ars
unserviceable, the complete assembly must
be renewed (see illustration).

18 Carefully pul the collar from the top of the
valve lifter cylinder. It should be possible to
remove the collar by hand ~ if a tool is used,
take care not to distort the collar.

19 Withdraw the plunger from the cylinder,
and recover the spring.

20 Using a small screwdriver, carefully prise

8253 Locate the spring over the plunger

8.24a Spring (1) located in plunger cap,
and ball (2) located on seat in plunger

the cap from the base of the plunger. Recover
the spring and ball from under the cap, taking
‘care not to lose them as the cap is removed.
21 Carefully clean all the components using
paraifin or a suitable solvent, paying particular
attention to the machined surfaces of the
cylinder (internal surfaces), and piston
{external surfaces). Thoroughly dry all the
components using a lint-free cloth. Carefully
examino the springs for damage or distortion
- the complete valve lifter must be renewed if
the springs are not in perfect condition.

22 Lubricate the components sparingly with
clean engine oil of the correct grade (see
Weekly checks), then reassembie s follows.
23 Invert the plunger, and locate the ball on
its seat in the base of tho plunger (see
illustration).

24 Locate the smaller spring on its seat in the
plunger cap, then carsfuly refit the cap and
spring, ensuring that the spring locates on the
ball. Carefully press around the flange of the
cap, using & small screwdriver if necessary,
until the flange is securely located in the
groove In the base of the plunger (see
illustrations).

25 Locate the larger spring over the plunger
cap, ensuring that the spring is correctly
seated, and slide the plunger and

spring assembly into the cylinder (see
illustrations).

26 Slide the collar over the top of the
plunger, and carefully compress the plunger
by hand, until the collar can be pushed down

... then slide the plunger and spring
assembly into the cylinder

8.25
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=

826 Slide the collar 1} over the top of the

plunger and engage with the groove (2] in
the cylinder

9.2 Inserting an exhaust valve into its guide
~ SOHC engine

.

9.4 Slide the oil seal fitting sleeve down the
valve stem . . .

9.5b ... and push onto the spring seat
using a suitable socket - SOHC engine

9.1 Inlet (1) and exhaust (2) vaive
components - SOHG engine

e . M
9.3 Fitting a spring seat (exhaust valve) =
SOHC engine

9.6a Fit the valve spring . . .

to engage securely with the groove in the
cylinder (see illustration).

Valve lifters —- DOHC engines

Note: The valve lifters should elways be stored
upright in & container of clean engine oil vhile
removed from the cylinder head,

27 Inspeot the valve lifters for oovious signs
of wear on the contact faces, and check the
valve lifter oil holes for obstructions,

particularly for oil sludge, If excessive wear is
evident (this is unlikely), all the valve lifters
must be renewed as a set.

Note: New valve stem o seals should be used.
on reassembly. A valve spring compressor
tool will be required for this operation.

1 With all the components cleaned, starting
at one end of the cylinder head, fit the valve
components as follows (see illustration).

2 Insert the appropriate valve into its quide (f
new valves are being fitted, insert each valve
into the location to which it has been grouind),
ensuring that the valve stem is well-lubricated
with clean engine ol (see illustration). if the
original components are being refitted, il
components must be refitted in their original
positions.

3 Fit the spring seat (see illustration).

4 New valve stem oil seals should be
supplied with a fitting sleeve, which fits over
the collet groove in the valve stem, to orevent
damage to the oil seal as it is slid down the
valve stem (see illustration). If no sleeve is
supplied, wind a short length of tape round
the top of the valve stem to cover the callet

5 Lubricate the valve stem oil seal with clean
engine oil, then push the oil seal down the
valve stem using a suitable tube or socket,
unti the seal is fully engaged with the spring
seat (see illustrations). Remove the fitting
sleeve or the tape, as applicable, from the
valve stem.

6 Fit the valve spring and the spring cap (see
illustrations)

...and spring cap - SOHC engine
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98 Refit the spilt collets ~ DOHC engine

7 Fit the spring compressor tool. and
compress the valve spring unti the spring cap
sasses beyond the collet groove in the valve
stam,

& Raiit the split collets 1o the groove in the
vaive stem, with the narrow ends nearest the
soring (see illustration).

release the compressor tool,

2 Slowly
ensuring that the collets are not dislodged
#om the groove. When the compressor is fully
released, give the top of the valve assembly a
=0 with a soft-Tacad mallet to settle the

components.
10 Repeat the procedurs for the remaining
valves, ensuing that i the original

components are being used, they are all
s=itted in their original positions.

41 On DOHC engines, refit the hydraulic
valve lifters 1o the cylinder head in their
nginal positions. Liberally oil the valve lifters
=nd their bores (see illustration). If new valve
Sfters are being fitted, initially immerse each
ne in a container of clean engine oil, and
compress it (by hand) several times to charge
&

12 Refit the following components as
=oplicable (f desired, these components can
e refitted after rofitting the eylinder head),

) On DOHG engines, refit the camshafts

11.5 Gheck the crankshaft endtloat using a
ial gauge . . .

9.1 Oil the valve lifters befors refitting -
DOHC engine

{see Chapter 2C), the DIS module and its
mounting bracket (see Chapter 58), and
the coolant housing.

5) Refit the thermostat housing and
thermostat, using a new sealing ring,
where applicable - see Chapter 3,

©) Refit the spark plugs (see Chapter 1),

o) Refit the manifolds (see Chapter 48).

Note: On DOHC engines, the maling faces of
the connecting rods and the big-end bearing
caps are ‘rough’ (not mechined), which
ensures perfect mating of each indlvidual rod
and bearing cap. When the companents have
been removed from the engine, extreme care
should be taken not to damage the mating
surfaces — eg, do not rest the bearing caps on
the mating faces. Ensure that each bearing
cap is kept together with its respective rod, to
prevent any possibility of the components
being refitted incorrectly.

1 Remove the cylinder head as described in
Chapter 2B or 2C.

2 Remove the sump and ol pick-up pipe, as
deseribed in Chapter 28 or 2C.

3 If the connecting rods and big-end caps are
not marked to Indicate thelr positions in the
cylinder block (ie, marked with cylinder
numbers). centre-punch them at adjacent
points either side of the cap/rod joint. Note to

... orafeeler gauge

10.3 Big-end cap centre-punched
identification marks. Note that lug on
bearing cap faces flywheel end of engine

which side of the engine the marks face (see
illustration).

4 Unscrew the big-end cap bots from the
first connecting rod, and remove the cap. If
the bearing shells are to be re-used, tape the
cap and the shel together.

5 Cheok the top of the cylinder bore for a
wear ridge. If evident, carefully scrape ft away
with a ridge reamer tool, otherwise the piston
tings may jam against the ridge as the piston
is pushed out of the block,

6 Place the wooden handle of a hammer
against the bottom of the connecting rod, and
push ths piston/rod assembly up and out of
the cyfinder bore. Recover the bearing shell,
and tape it to the connecting rod if it is to be
re-used.

7 Remove the remaining thrae asssmblies in
a similar way. Rotate the crankshalt as
necessary to bring the big-end bolts to the
most accessible position.

1 Remove the flywheel/drivepiate as
described ir Chapter 28 or 2C.

2 Remove the pistons and connecting rads,
as desoribed in Section 10.

3 Remove the oil pump as described in
Chapter 2B or 2C.

4 Invert the engine so tnat the crankshatt is
uppermost,

5 Before removing the crankshaft, check the
endfioat using a dial gauge in contact with the
end of the crankshaft. Push the crankshaft
fully one way, and then zero the gauge. Push
the crankshaft fully the other way, and check
the endfloat (see illustration). The result
shouid be compared with the spcified limit,
and will give an indication as to whether new
thrust bearing shells are required.

6 If a dial gauge is not available, a feeler
gauge can be used to measure crankshaft
endfloat. Push the crankshaft fully towards
ane end of the crankcase, and insert a feeler
gauge between the thrust flange of the centre
main bearing shell and the machined surface
of the crankshaft web (see illustration).
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11.7 Main bearing cap identification marks
(arrowed)

fore messuring, ensure that the crankshaft
< fully forced towards one end of the
crankease, to give the widest possible gap at
the measuring location.

7 The main bearing caps are normally
numbered 1 to 4 from the timing beit end of
the engine. The flywheel end cap is not
marked. The numbers are read from the
coolant pump side of the engine (see
illustration). If the bearing caps are not
marked, centre-puncn them to indicate their
locations, and note to which side of the
engine the marks face,

8 Unscrew and remova the main bearing cap
bolts, and withdraw the bearing caps. If the
bearing caps are stuck, tap them gently with a
soft-faced mallet to free them. If the bearing
shells are to be re-used, tape them to their
respective caps.

9 Lift the crankshaft from the crankcase (see
illustration).

10 Extract the upper bearing shells, and
identify them for position if they are to be re-
used.

11.9 Lifting the crankshaft from the
crankcase

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.

5 | the block Is extremely dirty, it should be
steam-cleane

6 If the block has been steam-cleaned, clean
all oil holes and oil galleries one mare time on
completion. Flush all internal passages with
werm water until the water runs clear. Dry the
block thoroughly, and wipe all machined
surfaces with a light oll. If you have access to
compressed air, uss it o speed the drying
process, and to blow oLt all the il holes and
galleries.

A

7 If the block is relatively clean, an adequate
cleaning job can be achisved with hot soapy
water and a stiff brush. Take plenty of time,
and do a thorough job. Regardless of the
clzaning method Used, be sure to clean al oil
holes and galleties very thoroughly, dry the
block completely, and coat ail machined
surfaces with light oil.

8 The threaded holes in the cylinder block
must be clean, 1o ensure accurate torque
readings when tightening fixings during

Warning: Wear eye protection
when using compressed air.

Cleaning

1 For complete cleaning, ideally the core
plugs should be removed, where fitted. Drill a
small hole in the plugs, then insert a self-
tapping sorew, and pull out the plugs using a
pair of grips or a slide hammer. Also rsmove
all external components (senders, sensors,
brackets, etc).

2 Note that, where applicable, the rubber
plug located next to the belihousing flange o
the cylinder block covers the aperturs for the
instalfation of a diagnostic TDG sensor (used
by Vauxhall/Opel dealers). The sensor, when
monitoring unit,
ion of the pins set
into the crankshaft balance weight

3 Scrape all traces of gasket from the cylinder
black, taking particular care not to damage
the cylinder head and sump mating faces.

4 Remove all oil gallery plugs, where fitted.

Fun the tap (which
can be determined from the size of the
relevant bott) into each of the holes to remove
rust, corrosion, thread scalant or other
contamination, and to restore damaged
threads. If possible, use compressed alr to
clear the holes of debris produced by this
operation. Do not forget to clean the threads
of all bolts and nuts as well.

9 After coating the mating surfaces of the
niew cors plugs with suftable sealant, fit them
10 the cylinder block. Make sure that they are
driven in straight and seated correctly, or
leakage could resui.

12.17 Piston diameter marking (amrowed)
on piston crown

10 Where applicable, apply suitable sealant
to the new oil gallery plugs, and insert them
into the relevant hales in the cylinder block.
Tighten the plugs securely.
11 If the engine is to be left dismantled for
some time, refit the main bearing caps.
tighten the bolts finger-tight, and cover the
oylinder block with a large plastic bag to keep
it clean and prevent corrosion.
Inspection
12 Visually check the block for cracks, rust
and corrosion. Look for stripped threads in
the threaded holes (it may ba possible 1o re-
cut stripped threads using a suitable tap). If
there has been any history of internal
coolant lezkage, it may be worthwhile asking
an engine overhaul specialist to check the
block using special equipment. If defects are
found, have the block repaired if possible,
otherwise a new blook may be the only
option.
13 Examine the oylinder bores for taper,
ovality, scoring and scraiches. Start by
carefully examining the top of the cylinder
bores. If they are at ell wom, a very slight
ridge will be found on the thrust side. This
marks the top of the piston ring travel.
14 Measure the bore diameter of each
oylinder at the top (ust under the wear ridgs),
centre and bottom of the cylinder bore,
parallel to the crankshatt axis.
15 Next, measure the bore diameter at the
same three locations, at right-angles to the
crankshatt axis. Gompare the results with the
figures given in the Specifications.
16 Repeat the procadure for the remaining
cylinders.
17 If the oylinder wear exceeds the permitted
tolerances, or if the cylinder walls are badly
scored or scuffed, then the cylinders will have
to be rebored by a suitably-qualified
specilist, and new oversize pistons will have
to be fitted. In this case, note the following
ints:

a) Pistons and cylinder bores are closely
matched in production. The actual
diameter of the piston is indicated by
numbers on its crown (see ilustration);
the same numbsrs on the crankcase
indlicate the cylinder bore diameter.

b) After reboring has taken place, the
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cylinder bores should be measured
accurately, and oversize pistons selected
from the grades available to give the
specified piston-to-bore clearance.

) For grading purposes, the piston diamater
s measured across the bottom of the
skirt,

18 I the bore wear is marginal, and within the
specified tolerances, new special piston rings
can be fitted o offset the wear.

18 If this is the case, the bores should be
honed in order to allow the naw rings to bed in
correctly and provide the best possible seal
The conventional type of hone has spring-
loaded stones, and s used with a power dil.
You will also need some parffin or honing o,
and rags. The hone should be moved up and
down the cylinder bore to produce a crosshatch
paitern, and plenty of honing oil should be
used, [deally, the cross-hateh lines should
Intersect at approximately a 60" angle. Do not
remove more material than is necessary to
produce the required finish. If new pistons are
being fitted, the piston manufacturers may
specily a finish with a different angle, so their
instructions should be followed. Do ot
withdraw the hone from the cylinder while it Is
still being turned ~ stop it first. After honing a
cylinder, wipe out all races of the horing oil, An
engine overhaul specialist will be able to carry
out this work at moderate cost, if required.

1 Before the inspection process can begm,
the piston/connecting rod assemblies must
be cleaned, and the original piston rings
remioved from the pistons.

2 Carefully expand the old rings over the top
of the pistons. The use of two or three old
feeler gauges will be helpful in preventing the
fings dropping into empty grooves (see
llustration). Take care, however, as piston
rings are sharp.

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.

e T ieant ol (i vomaval of
piston ring

4 Remove the carbon from the ring grooves
in the piston, using an old ring; Break the ring
in half to do this (be careful not to cut your
fingers — piston rings are sharp). Be very
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 pistor/connecting rod assembly
with paraffin or a suitable solvent, and dry
thoroughly. Make sure that the il return holes
in the ring grooves are clear.

6 If the pistons and cylinder bores are not
damaged or wom excessively, and if the
cylinder block does not need to be rebored,
the original pistons can be refitted. Normal
piston wear shows Up A even vertical wear
on the piston thrust surfaces, and slight
looseness of the top ring in its groove. New
pistan rings should always be used when the
engine is reassembled.

7 Carefully inspect each piston for cracks
around the skirt, at the gudgeon pin bosses,
and at the piston ring lands (oetween the ring
grooves)

8 Louk for scoring and scuffing on the thrust
faces of the piston skirt, holes in the piston
crown, and burried areas at the edge of the
crown. If the skirt is scored or scuffed, the
engine may have been suffering from
overheating, and/or abnormal combustion
(‘pinking’) which caused excessively-high
operating temperatures. The cooling and
lubrication systems should be checked
thoroughly. A hole in the piston crown, or
bumed areas at the edge of the piston crown
indicates that abnormal combustion (pre-
ignition, ‘pinking', knocking or detonation) has
been occurring. If any of the above problems
exist, the causes must be investigated and
corrected, or the damage will occur again. The
causes may include leaks in the intake air
tracts, incorrect fuel/air mixture, incorrect
grade of spark plug, or incorrect ignition timing
8 Corrosion of the piston, in the form
pitting, indicates that coolant has been
leaking into the combustion chamber and/or
the crankcase. Again, the cause must be
corrected, or the problem may persist in the
rebuilt engine.

10 Gheck the piston-to-bore clearance by
measuring the cylinder bore (see Ssction 12)

14.7 Measuring the diameter ofa
crankshaft journal

and the piston diameter. Measure the piston
across the bottam of the skirt, at a 90" angle
to the gudgeon pin. Subtract the piston
diameter from the bore diametar to obtain the
clearance, If this is greater than the figures
given in the Specifications, the biock wil have
t0 be rebored, and new pistons and rings
itted.

fitted.

11 Check fhe fit of the gudgeon pin by
twisting the piston and connecting rod in
opposite directions. Any noticeable play
indicates excessive wear, which must be
corrected. If the pistons or connesting rods
are to be renewed, it is nacessary to have this
work carried out by & Vauxhal/Opel dealer or
a suitable sngine overhaul specialist, who will
have the necessary tooling to remove the
gudgeon pins.

12 Check the elignment of the conneoting
rods visually, and if the rods are not straight,
take them to an engine overhaul specialist for

amore detailed check.

X

1 Clean the crankshaft using paraffin or a
suitable solvent, and dry it, preferably with
compressed alr if available. Be surs to clean
the oil holes with a pipe cleaner or similar
probe, to ensure that hey are not obstructed.

A

2 Check the main and big-end bearing
journals for uneven wear, scoring, pitting and
cracking.

3 Big-end bearing wear is accompanied by
distinct metallic knocking when the engine is
running (particularly noticeable when the
engine is pulling from low revs), and some
loss of oil pressure.

4 Main bearing wear Is accompanied by
severe engine vibration and rumble ~ getting
progressively worse as engine revs increase ~
and again by loss of ol pressure.

5 Check the bearing journal for roughness by
running a finger lightly over the bearing
surface. Any roughness (which wil be
accompanied by obvious bearing wear)
indicates the that the crankshaft requires
regrinding.

6 If the crankshaft has been reground, check
for burrs around the crankshatt ol holes (the
holes are usually chamfered, so burrs should
not be a problem unless regrinding has been
carried oLt carelessly). Remove any burrs with
a fine fila ar scraper, and thoroughly clsan the
oil holes as described previously.

7 Using & micrometer, measure the diameter
of the main and big-end bearing journals, and
compare the results with the Specifications at
the beginning of this Chapter (see
illustration). By measuring the diameter at a
number of points arcund each journal’s

mlaanwsm-mspecﬁm

Warning: Wear eye protection
when using compressed air.
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circumference, you will be able to determine
whather or not the journal ie out-of-round,
Take the measurement at each end of the
journal, near the webs, to determine If the
lournal [s tapered. If the crankshaft journals
are damaged, tapered, out-of-round or
excessively-worn, the crankshaft will have to
be reground and undersize bearings fitted.
8 Cheok the oil seal contact surfaces at each
end of the crankshaft for wear and damage. If
the seal has womn an excessive groove in tha
surface of the crankshaft, cansult an engine
overhaul specialist, who will be able to advise
whether a repair is possible, or whether a new
crankshaft s necessary.
9 Where applicable, check the condition of
the pins in the front crankshaft balance
vnigm which serve as detent points for the
lug-i iagnostic  sensor used by
Ve /Opel deslers

1 Even though the main and bi
shells should be renewed during engine
overhaul, the old bearing shells should be
retained for close examination, as they may

end bearing

reveal valuable information about the
condition of the engine. The bearing shells
carry identification marks to deriote their size
in the form of a colour code, or a
letter/umber code marked on the back of the
shell (see illustrations). If the shells are to be
renewed, without carmying out any crankshaft
regrinding, the old shells should be taken
along when obtaining new shells, to ensure
that the correct snells are obtained.

2 Bearing fallure ocours because of lack of
lubrication, the presence of dirt or other
foreign particies, overlaading the engino, or
corroslon. Ifa bearing fails, the cause must be
found and eliminated before the engine is
reassembled, to prevent the failure from
happening again.

3 To examine the bearing shells, remove
them from the cylinder block, the main

bearing caps, the connecting rods and the
big-end bearing caps, and lay them out on &
clean surface in the same order as they were

16.1a Typlcal main bearing shell

fitted to the engine. This will enable any
bearing problems to be matched with the
corresponding crankshaft journal.

4 Dirt and other foreign particles can enter
the engine in a variety of ways. Gontamination
may be left in the engine during assembly, or
it may pass through filters or the crankcase
ventilation system. Normal engine wear
produces small particies of metel, which can
eventually cause problems. If particles find
their way into the lubrication system, it i likely
that they will eventually be carried to the
bearings. Whatever the source, these foreign
particles often end up embedded in the soft
bearing material, and are easily recognised.
Large particles will not embed in the bearing,
and will score or gouge the bearing and
jourmal. To prevent possible contamination,
clean all parts thoroughly, and keep
everything spotiessly-clean during engine
assembly. Once the engine has been installed
in the vehicle, ensure that engine il and fitter
changes are carried out at the recommended

5 lack of lubrication (or lubrication
breakdown] has a number of interrelated
causes. Excessive hsat {(which thins the oil),
overloading (which squeezes the ail from the
bearing face), and il leakage (from excessive
bearing clearances, worn oil pump or high
engine speeds) all contribute to lubrication
breakdown. Blocked oil passages, which may
be the result of misaligned oil holes in a
bearing shell, will also starve a bearing of oil
and destroy it. When lack of lubrication is the
cause of bearing failure, the bearing material
Is wiped or extruded from the steel backing of
the bearing. Temperatures may increase to
the point where the steel backing turns blue
from overheating.

6 Driving habits can have a definite effect on
bearing life. Full-throttle, low-speed operation
(labouring the engine) puts very high loads on
bearings, which tends to squeeze out the oil
film. These loads cause the bearings to flex,
which produces fine cracks in the bearing
face (fatigue failure). Eventually the bearing
material wil loosen in piaces, and tear away
from the steel backing. Regular short journeys
can lead to carrosion of bearings, because
insufficient engine heat is produced to drive
off the condensed water and corrosive gases

and main thrust bearing shell
identification marks

which form inside the engine. These products
collest in the engine oil, forming acid and
sludge. As the oil is carried to the bearings,
the acid attacks and corrodes the bearing
material.

7 Incorrect bearing installation during engine
assembly will also lead to bearing failure.
Tight-fitting bearings leave insufficient bearing
lubrication clearance, and will result in cil
starvation. Dirt or foreign particles trapped
behind a bearing shell results in high spots on
the bearing which can lead to failure.

8 If new bearings are to be fitted, the bearing
running clearances should be measured
before the engine is finally rsassembled, to
ensure that the correct bearing shells have
been obtained (see Sections 18 and 19). If the
crankshaft has been reground, the

engineering works should be able to advise.
on the correct-size bearing shells to suit the
work carried out. If there is any doubt as to
which bearing shells should be used, seek
advice from a Vauxhall/Opel dealer.

1 Before reassembly begins, ensure that all
necessary new parts have been obtained
(particularly gaskets, and various bolts which
must be renewed), and that all the taols
required are available. Read through the entire
procedure to familiarise yourself with the work
invalved, and to ensure that all items
necessary for reassembly of the engine are to
hand. In addition to all normal tools and
materials, a thread-locking compound will be
required. A tube of RTV sealing compound will
also be required, to seal certain joint faces
which are not fitted with gaskets
2 In order to save time and avoid problarms,
engine reassembly can be carried out in the
following order:

&) Piston rings (see Section 17).

b) Grankshatt and main besrings (see

Section 18).
o Plsmmconnectmg rod assemblles (see
Section 1

o) Oit pump (see Chapter 28 or 2C).

&) Sump (see Chapter 28 or 2C).

f) Flywheel/criveplate (see Chapter 2B

2C).

o) Cylinder head, vaive fifiers, camshafs)
and rocker components (as appiicable)
(see Chapter 28 0r 2C).

h) Timing beft and sprockets (see Chap-
ter 28 or 20).

i) Engine external comgonents.

1 Before refitting the new piston rings, the
ting end gaps must be checked as follows
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feeler gauge

rod

assemblies and the new piston ring sets, so

that the ring sets will be matched with the

same piston and cylinder during the end gap
and

2 Lay out the piston/ connecting

17.10 Fitting an il control spreader ring

which must face up, towards the top of the
piston. Note: Always foliow the i

17.12 Sectional view showing correct
orientation of piston rings

then discarded. A vernier dial indicator, an

supplied with the new piston ring sets —
different manufacturers may specify different

engine
reassembly.

3 insert the top ring into the first cylinder, and
push it down the bore using the top of the
piston. This will ensure that the ring remains
square with the cylinder walls. Position the
ring near the bottom of the cylinder bore, at
the lower limit of ring travel.

4 Measure the end gap using fesler gauges.

5 Repeat the procedure with the ring &t the
top of the cylinder bore, at the upper limit of
its travel, and compare the measurements
with the figures given in the Specifications
(see illustration).

6 If the gap s too small (unlikely if genuine
Vauxhall/Opel parts are used), it must be
enlarged or the ring ends may contact each
other during engine operation, causing
serious damage. Ideally, new piston rings
providing the correct end gap should be
fitted, but as a last resor, the end gap can bs
increased by filing the ring ends very carefully
with a fine file. Mount the file in a vice
equipped with soft jaws, slip the ring over the
file with the ends cantacting the fils face, and
siowly move the ring to remove material from
the ends - take care, as piston rings are
sharp, and are easily broken.

7 With new piston rings, it is unlikely that the
snd gap will be too large. If they are too large,
cneck that you have the correct rings for your
engine and for the particular cylincer bore
size

8 Repeat the checking procedure for each
ing in the first eylinder, and then for the rings
in the remaining cylinders. Remember to keep
fings, pistons and cylinders matched up.

9 Onos the ring end gaps have bean checked
and if necessary corrected, the rings can be
fitted to the pistons.

10 The oil control ring (lowest one on the
piston) is composed of three sections, and
should be installed first. Fit the lower steel
Ting, then the spreader ring, followed by the
upper steel ring (see illustration)

11 With the oll control ring companents
installed, the second (middle) ring can be
fitted. It is usually stamped with & mark (TOP)

Do not mix up the top ang middle
rings, as they have different cross-sections.
Using two or three old feeler blades, as for
removal of the old rings, carefully siip the ring
into place in the middle groove.

12 Fit the top ring in the same manner,
snsuring that, where applicable, the merk on
the ring s facing up. If a stepped ring is being
fitted, fit the fing with the smaller diameter of
the step uppermost (see illustration).

13 Repeat the procedure for the remaining
pistons and rings.

1 Refitting the crankshatt Is the first step in
ihe engine reassembly procedure. It Is
assumed at this point that the cylinder block
and crankshaft have been cleaned, inspected
and repaired or as necessary.

internal or g5 will be
required for this check — ses text.

3 Clean the bearing shells and the bearing
recessss in both the cylinder block and main
bearing caps. If new shells are being fitted,
ensure that all traces of the protective grease
are cleaned off using paraffin. Wipe the shells
dry with & clean lint-free cloth.

4 Note that the central bearing shells have
thrust flanges which confrol crankshaft
endfloat. If the original bearing sheils are
being re-used, they must be refitted to their
original locations in the block and caps (see
illustrations),

& Bfore tha crankshaft can be permanently
Installed, the main bearing running clsarance
should be checked, and this can be done in
sither of two ways. One method is fo fit the
main bearing caps to the cylindar block, with
bearing shels in place. With the original cap
retaining bolts tightened to the specified
torque, measure the internal diameter of each
assembied pair of bearing shells using &
vernier dial indicator or an intemal
micrometer. If the diameter of each

2 Position the cylinder block with the sump
mating face uppermost.

Main bearing running clearance
check

Note: When finally refitting the crankshaft,
new main bearing cap bolts must be used.
However, when checking the bearing running
learance, the original bolts may be used, and

18.43 Main bearing shell (A) and central
main bearing shell (B) with thrust flange

o cranksnaft journal is measured
and then subtracted from the bearing internal
diameter, the result wil give the main bearing
running clearance. The second (and more
accurate) method is to use a product known
as Plastigauge. This consiats of a fine thread
of perfectly-round plastic, which is
compressed between the bearing cap shall
and the crankshaft journal. When the bearing
cap is removed, the deformed plastic can be

18.4b Fitting a main bearing shell to the
cylinder block
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18.7 Lay the length of Plastigauge on the
journal to be measured, parallel to the
crankshaft centre-line

meastred with a special card gauge supplied
with the Plastigauge kit. The running
clearance is determined from this gauge.
Plastigauge is sometimes difioult o obtain in
this country, but enquiries at one of the larger
specialist chains of quality motor factors
should produce the name of a stockist in your
area. The procedure for using Plastigauge is
as follows.

6 With the upper main bearing shells in place
in the cylinder block, carefully lay the
crankshaft in position. Do not use any
lubricant; the crankshaft journals and bearing
shells must be perfectly clean and dry.

7 Cut several pieces of the appropriate-size
Plastigauge (they should be siightly shorter
than the width of the main bearings) and place
one piece on each crankshaft journal axis
(see illustration).

8 With the bearing shells in position in the
caps, fit the caps to their original locations.
Take care not to disturb the Plastigauge.

9 Starting with the centre main bearing and
warking outwards, tighten the main bearing
cap bolts (use the original bolts) progressively
1o their specified torque. Do not rotate the
crankshaft at any time during this operation.
10 Remove the besring cap bolts and
carefully lift off the caps, keeping them in
order. Do not disturb the Plastigauge or rotate
the crankshatt. If any of the bearing caps are
difficult to remove, free them by carefully
tapping with a soft-faced mallet.

18.18 Fitting the centre main bearing cap

. s
18.11 Using the scale on the envelope
provided to check the width of the crushed
Plastigauge (at its widest point)

11 Gompare the width of the deformed
Plastigauge on each journal with the scale
printed on the card gauge to obtain the
main bearing running clearance (see
illustration).

12 If the clearance is ot as specified, the
bearing shells may be the wrong size (or
excessively-worn if the original shells are
being re-used). Before deciding that different
shells are required, make sure that no dirt or
oil was trapped between the bearing shells
and the caps or block when the clearance
was measured. If the Plastigauge was wider at
one end than at the other, the crankshaft
joumnal may be tapered.

13 Carefully remove all traces of the
Plastigauge material from the crankshaft and
boaring shells, using a fingerail or other
improvised tool which is unlikely to score the
shells.

Final crankshaft refitting

Note: New main bearing cap bolis must be
used when refitting the crankshaft. Suitable
sealants (Vauxhall/Opel Nos 15 03 295
and 15 03 170, or equivalents) will be required
to coat the end main bearing caps.

14 Carefully Iift the crankshaft out of the
cylinder block once more.

15 Lubricate the lips of a new crankshaft
fiywheel end oil seal, and carefully siip it over
the end of the crankshaft. Do this carefully, as

18.19a Fill the side grooves of the flywheel
end main bearing cap with RTV jointing
compound

18,16 Lubricate the main bearing shells
before fitting the crankshaft

the seal lips are very delicate. Ensure that the
open side of the seal faces the inside of the
engine.

16 Liberally lubricate each bearing shell in
the oylinder block (see llustration), and lower
the crankshaft into positior. Check that the oil
seal is positioned correctly.

17 If necessary, seat the crankshaft using
light taps from a soft-faced mallet on the
crankshaft balance webs.

18 Lubricate the bearing shells in the bearing
caps, and the crankshaft journals, then fit
Nos 2, 8 and 4 bearing caps, and tighten the
new bolts as far as possible by hand (see
illustration).

19 Fill the side grooves of the timing belt end
(where applicable ~ not all engines have
grooves i the timing belt end main bearing
cap) and flywneel end main bearing caps with
RTV jointing compound (Vauxhall/Opel part
No 15 03 295, or equivalont). Goat the lower
surfaces of the bearing caps with sealing
compound (vauxhall/Opel part No 15 03 170,
or equivalent). Fit the bearing caps, and
tighten the new bolts as far as possible by
hand (see illustrations). Ensure that the
timing belt end main bearing cap is
exactly flush with the end face of the cylinder

20 Working from the centre main bearing cap
outwards, tighten the bearing oap bolts to the
spacified torque in the three stages given in
tne Specifications; ie, tighten all bolts to

18.19b ... and coat the lower surfaces
with sealing compourid
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18.20a Tighten the main bearing cap bolts
1o the specified torque .. .

Stage 1, then tighten all bolts to Stage 2, and
=5 on (see illustrations).

21 When all bolts have been fully tightened,
misct further RTV jointing compound into the
side grooves of the timing belt end (where
=oplicable) and flywheel end main bearing
205 untilit s certain that they are full

22 Now rotate the crankshatt, and check that
% wms freely, with no signs of binding or tight
Spots.

23 Gheck the crankshaft endfioat with
reference o Section 11.

24 Refit the pistons and connecting rods as
described in Section 19,

25 Refit the ofl pump as described In Chapter
28.0r 2G,

25 Refit the sump and oil pick-up pipe as
gescribed in Chapter 28 or 2C

27 Refit the flywhesl/driveplate as described
i Chapter 28 o 2G.

28 Refit the cylinder head as described in
Chapter 28 or 2C.

e
Piston/ca

Woi 6 1icks of s big-end bearing
sheils and the recesses In the connecting rods
2nd big-end caps. If new shells are being
=d, esure that all traces of the protectiva
srease are cleaned off using paraffin. Wips
2 shells, caps and connecting rods dry with
2 lint-free cloth.

19.5b Piston crown arrow and pistof
identification markings - DOHC engine

-« then through the specified angle

2 Press the bearing shells into the connecting
rods and caps in their correct positions.

Big-end bearing running
clearance check

Note:  When finally refitting  the
piston/cennecting rod assemblies, new big-
end bearing cap bolts must be used.
However, when checking the bearing running
claarance, the original bolts may be used, and
then discarded. A piston ring compressor tool
will be required for this operation. On DOHC
engines, ensure that the mating faces of ihe
connecting rods and big-end bearing caps are
clean before refitting (refer to the note at the
beginning of Section 10,

3 Lubricate No 1 piston and piston rings, and
check that the ring gaps are correctly
positioned. The gap in the lowar steel ring of
the oil control ring should be offsst 25.0
f0 50.0 mm to the right of the spreader ring
gap, and the upper steel ring gap should be
offsst by the same distance to the left of the
spreacer ring gap. The upper compression ring
should be positioned with the ring gap offset by
180° to the lower compression ring gap.

4 Liberally lubricae the cylinder bore with
clean engino o,

5 Fit a fing compressor to No 1 piston, then
insert the piston and connecting rod into the
cylinder bore so that the base of the
compressor stands on the block. With the
crankshaft big-end bearing journal positioned
atits lowest point, tap the piston carefully into

the eylinder bore with the woaden handle of a

19.5¢ Lugs [arrowed) on conneating rod
and big-end cap must point towards
flywheel end of engine

19.52 Piston crown arrow must point
towards timing belt end of engine -
SOHC engine

hammer, and at the same time guide the
connecting rod onta the bearing journal. Note
that the arrow or notch, as applicable, on the
piston crown should point towards the timing
bell end of the engine. and the lugs on the
connecting rod and big-end bearing cap
should point towards the flywheel end of the
engine (see illustrations). The ol spray hole
in the connecting rod should bs on the
coolant pump side of the engine.

6 To measure the big-end bearing running
clearancs, refer to the information contained
in Section 18, as the same general
procedures apply. If the Plastigauge method
is being used, ensure that the big-end bearing
fournal and the bearing shells are clean and
dry, then engage the connecting rod with he
bearing journal. Lay the Plastigauge strip on
the bearing journal, fit the boaring cap in fts
original losation (noting that the lug on the
bearing cap should point towards the fiywhes!
end of the engine), then tighten the original
bearing cap bolts to the specified torque. Do
not rotate the crankshaft during this
operation. Remove the bearing cap, and
check the running clearance by measuring the
Plastigauge as previously described.

7 Repeat the checking procedures on the
remaining piston/connecting rod assemblies.
Final piston/connecting rod
assembly refitting

Note: New big-end bearing cap bolis must be
used when refitting the piston/connecting rod
assemblies.

19.5d Tapping a plslon into its bore
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19,92 Tighten the big-end basrlng et Holts
10 the specified torque

8 After checking the running clearance of all
the big-end bearings and taking any
corrective action necessary, clean off ail
traces of Plastigauge from the bearing shells
and joumnals.

9 Liberally lubricate the bearing journals and
bearing shells, and refit the bearing caps once
more, ensuring correct positioning  as
previously described. Tighten the new bearing
cap bolts to the specified torgue (where two
stages are spacified, tighten all boits to
Stage 1, then tighten all bolts to Stage 2) (see
llustrations)

10 After refitting each piston/connecting rod
assembly, rotate the crankshaft, and check
that it tums fresly, with no signs of binding or
tight spots.

19.6b .

.then lhmugh the specified angle

11 Refit the oil pick-up pipe and sump, as
described in Ghapter 2B or 2C.

12 Refit the cylinder head as described in
Ghapter 28 or 2C

1 With the engine refitted to the vehicls,
check the engine oil and coolant levels.

2 With the spark plugs removed and the
ignition systom disabled by disconnecting the
DIS module wiring plug, crank the engine over
on the starter until the il pressure light goes

out. This may take a few seconds as the new
oilfiter fills with ol

3 Refit the spark plugs, and reconnect all
ignition wiring.

4 Start the engine, noting that this may take a
little longer than usual as fuel is pumped to
the engine.

5 While the engine is idling, check for fusl,
coolant and oil leaks. Where applicable,
check the power steering and/or automatic
transmission fluid pipe/hose unions for
leakage. Do not be alamed If there are some.
odd smells and smoke from parts getting hot
and burming off oil deposits.

6 Keep the engine idling until hot coolant is
felt circulating through the radiator top hose,
indicating that the sngine is at normal
operating temperature, then check as far as
possible that the engine is running smoothly.
Ideally, the engine management system
should be checked using suitable diagnostic
equipment with reference to Ghapter 48.

7 Stop the engine.

& Allow the engine to cool, then recheck the oil
and coolant levels, and top-up as necessary.

9 If new pistons, rings or bearings have been
fitted, the engine must be run-in at reduced
speeds and loads for the first 500 miles
(800 km). Do not operate the engine at full-
throttie, or allow it to labour in any gear during
this period, It Is beneficlal to change the
engine oil and filter at the end of this period.
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1 General information and
precautions

General information

ressurised type,
pump driven by the timing belt
excest 1.0 and 1.2 litre DOHG engines)
= auxiiary drivebelt (on 1.0 and
DOHC engines), an aluminium
radiator, electric cooling fan, and a
The system functions as follows.
2nt from the radiator passes through
ose to the coolant pump, where it is
mped around the cylinder block and head
ssages. After cooling the cylinder bores,
mbustion surfaces and valve seats, the
coolznt reaches the underside of the
hermostat, which is initially closed. The
alant passes through the heater, and is
<tumed via the cylinder block o the coolant
pump.

When the engine is cold, the coolant
circulates only through the cylinder black,
cylinder head, expansion tank and heater.
When the coolant reaches a predetermined
temperature, the thermostat opens and the
coolant passes through to the radiator. As the
coolant circulates through the radiator, it is
cooled by the inush of air when the car is in
forward motion. Airflow s supplemented by
the action of the electric cooling fan when
necessary. Once the coolant has passed
through the radiator, and has cooled, the
cycle is repeated.

The slectric cooling fan, mmmen on the rear
of the radiator, is controlled b

@

the vahicle. Rinse off spills immediately,
with plenty of water. Never feave
antifreeze lying around in an open
container, or in a puddie on the driveway
or garage floor. Children and pets are
attracted by its sweet smell, but antifresze
can be fatal if ingested,
Wamning: if the engine s hot, the
electric cooling fan may start
rotating even if the engine is not
nning; be careful ta keep
‘hands, hair and loose clothing well clear
when working in the engine compartment.
Warning: Refer to Section 11 for
precautions to be observed
when working on madels
equipped with air conditioning.

Note: Refer to the warnings given in Section 1
of this Chapter before proceeding. Do not
attempt to disconnect any hose while the
systom is stil hot.

1 If the checks described in Chapter 1 reveal
afaulty hose, it must be renewed s follows.

2 First drain the cooling system (see
Chapter 1). If the coolant is not due for
renewal, it may be re-used if itis collected in a
clean container,

3 Before disconnecting a hose, first note its
routing in the engine compartment, and
whether it is secured by any additional
retaining clips or cable ties. Use a pair of
pliers to release the clamp-type clips, or a

switch. At a prede e e
temperaturs, the switch actuates the fan.

Refer to Section 11 for information on the
air conditioning system

Precautions

Waming: Do not sttempt to

remove the expansion tank filler

cap, or disturb any part of the

cooling system, while the engine
is hot; there is a high risk of scalding. If the
expansion tank filler cap must be removed
before the engine and radiator have fully
cooled (even though this is not
recommended) the pressure in the cooling
system must first be refieved, Cover the
cap with a thick layer of cloth, to avoid
scalding, and slowly unscrew the filler cap
until a hissing sound can be heard. When
the hissing has stopped, indicating that
the pressure has reduced, slowly unscrew
the filler cap until it can be removed: if
more hissing sounds are heard, wait until
they have stopped before unscrewing the
cap completely. At all times, keap well
away from the filler cap opening.

Warning: Do not allow antifreeze
A to come into contact with skin,

or with the painted surfaces of

10 slacken the olips,

then move the clips along ths hose, clear of
the relevant inlet/outlet union, Carefully work
the hose free.
4 Note that the radiator inlet and outlet
unions are fragile; do not use excessive force
when attempting to remove the hoses. If a
hose proves to be difficult to remove, try to
release it by rotating the hose ends before
attempting to free it.

5 When fitting a hose, first siide the clips onto
the hose, then work the hose into position. If
clamp-type clips were originally fitted, it is a
good idea to replace them with screw-type
clips when refilling the hose. If the hose is
stiff, use a little soapy water (washing-up
liquid is ideal) as a lubricant, or saften the
hose by soaking it in fiot water.

& Work the hose Into position, checking that it

is correctly routed and secured. Slide sach
clip along the hose until it passes over the
flared end of the relevant inlet/outlet union,
before tightening the clips securely.

7 Refill the cooling system with reference to
Chapter 1.

8 Check thoroughly for leaks as soon as
possible after disturbing any part of the
cooling system.

Removal

Note: On models with automatic transmission
fluid cooler unions attached to the radiator,
new copper washers will be required for
efitting.

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Drain the cooling system as described in
Chapter 1.

3 Undo the plastic stud securing the air
cleaner alr intake trunking to the engine
compartment front crossmember.

4 Disconnect the wiring connector(s) from the
cooling fan switch(es) an the right-hand end
of the radiator (see illustration).

5 Remove the engine oil dipstick and, where
applicable, the automatic transmission fluid
dipstick.

6 0n 1.4 and 1.6 litre DOHC engines, remove
the secondary air injection air pipe and
combination valve as described in Chapter 4C.
7 On engines with air conditioning, free the
refrigerant pipe from the support bracket,
then unbolt the support bracket from the
exhaust manifold or cylinder head, as
applicable.

3.4 Cooling fan switch screwed into the
right-hand end of the radiator
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3.11a Slacken the retaining clips, and
disconnect the coolant hose (A) and
=xpansion tank hose (B) from the left-hand
end of the radiator ... .

8 On all except 1.0 and 1.2 litre DOHC
2ngines with air conditioning, remove the
=coling fan assembly as described in Section
5. On 1.0 and 1.2 litre DOHC engines with air
canditioning, unbolt the fan shroud from the
radator.

30n 12 litre DOHG engines, where
2coficable, unbolt the automatic transmission
fiuid cooler banjo unions from the radiator.
Sscover the copper washers, noting that new
washers will be required for refitting. On ll
sther models with automatic transmission,
disconnect the fluid cooler hoses at the quick-
release fittings on the transmission.

10 To improve clearance on models with
power steering, unbolt the power steering
fiuid reservoir, and place it clear of the
radiator.

11 Slacken the retalning clips, and
disconnect the coolant and expansion tank
noses from the left-hand end of the radiator.
Also disconnect the coolant hose from the
=2diator right-hand end (see iliustrations).

42 Undo the retaining boits, and remove the
ieit- and right-hand mounting brackets from
e top of the radiator (see illustrations).

13 Free the radiator from its lower mounting
'ubbers, and nn it out of the engine

and the coolant hose from the
ht-hand end of the radiator

Inspection

14 If fhe radiator has been removed due to
suspected blockage, reverse-flush it as
described in Chapter 1, Section 25. Glean dirt
and debris from the radiator fins, using an air
line (in which case, wear eye protection) or &
soft brush. Be careful, as the fins are easily
darnaged, and are sharp.

15 If necessary, a radiator specialist can
perform a “flow test' on the radiator, to
establish whether an intemal blockage exists.
16 A leaking radiator must be referred to a
spacialist for permanent repair. Do not
attempt DIY repairs to a leaking radiator, as
damage may result

17 In an emergency, minor leaks from the
radiator can be cured by using a suitable
radiator sealant (in accordance with its
manufacturer's instructions) with the radiator
in situ,

18 If the radiator is o be sent for repair, or is
to be renewed, remove the cooling fan
switchfes).

19 Inspeot the radiator mounting rubbers,
and renew them if necsssary (see
illustration).

.0 and
12 fitre DOHG englnes with air condmonmg
he 1an motor and shroud can now be

withdray

3.13 Free the radiator from its lower
mounting rubbers, and lift it out of the
engine compartment

20 Refitting is a reversal of removal, bearing
in mind the fallowing points:
a) Ensure that the lower lugs on the radiator

.19 Inspect the mounting rubbers for
signs of damage, and renew if necessary

3.12a Unscrew the retaining bolt ... .

3.12b ... and remove each radiator upper
mounting brackst and rubber

are comectly engaged with the mounting
rubbers in the body panel (see
lustration).

b) Ensure that all hoses are correaily
reconnected, and thair retaining clips
securely tightened,

<) Where appiicable, reconnect the
automatic transmission fluid cooler barjo
unions using new copper washers.

) On campletion, refill the cooling system
as described in Chapter 1.

&) On models with automatic transmission,
check and, if necessary, top-up the
automatic transmission fluid as described
in Chapter 1.

3.20 On refitting, ensure that the radiator
pegs engage with lower mounting rubbers
(arrowed)
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4.5 Remove the thermostat housing cover
from the coolant pump - 1.0 and 1.2 litre
DOHC engines

Removal

1.0 and 1.2 litre DOHC engines
1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Ghaper).

Drain the cooling system as described in
Ghapter 1
3 Undo the plastic stud securing the air
cleaner air intake trunking to the engine
compartment front crossmember and move
the trunking clear of the thermostat housing.
4 Slacken tne retaining clip, and disconnect
the coolant hose from the thermostat housing
cover,
5 Slacken and remove the three retaining
bolts, and remove the thermostat housing
cover from the coolant pump (see
illustration).
6 The thermostat is an integral part of the
housing cover, and cannot be removed.

47 Slacken the retaining clip and
disconnect the coolant hosa from the
thermostat housing cover .

7 Remove the sealing ring from the housing
cover and discard it; a new one should be
used on refitting.

1.2 and 1.4 litre SOHG engines

8 Disoonnect the battery negative terminal
{refer to Disconnecting the battery in the
Reference Chapter).

9 Drain the cooling system as described in
Chapter 1.

10 Remove the rear timing belt cover as
described in Chapter 28,

11 Slacken the retaining clip, and disconnect
the coolant hose from the thermostat housing
12 Slacken and remove the two retaining
bolts, and remove the thermostat housing
from the engine.

13 Withdraw the thermostat frorm the cylinder
head.

14 Remave the sealing ring from the edge of
the thermostat and discard it; a new one
should be used on refitting.

1.4 and 1.6 litre DOHC engines

15 Disconnect the battery negative terminal
{refer to Disconnecting the battery in the
Reference Chapter)

16 Drain the cooling system as described in
Chapter 1.

17 Slacken the retalning clip, and disconnect
the coolant hose from the thermostat housing
cover (see illustration).

18 Slacken and remove the three retaining

423 Fitting a new sealing ring to the
thermaostat cover groove - 1.0 and 1.2 litre.
DOHG engines

448 ... then undo the three bolts and
remave the thermostat housing cover from
the engine. The thermastat is integral with
the cover - 1.4 and 1.6 fitre DOHC engines

bolts, and remove the thermostat housing
cover from the housing on the front of the
cylinder head (see illustration). The
thermostat is an integral part of the housing
cover, and cannot be removed.

18 Remove the housing cover sealing ring,
and discard it; a new one should be used on
refitting.

Testing

20 A rough test of the thermostat's operation
may be mad by suspending it with a piece of
string in a container full of water. Heat the
water to bring it to the boil - the thermostat
must open by the tima the water bails. If not,
renew it.

21 The opening temperature is marked on
the thermostat.

22 A thermosiat which fails to close as the
water cools must also be renewed.

Refitting

1.0 and 1.2 litre DOHC engines

23 Refitting is a reversal of removal, bearing
in mind the follwing points;

a) Fit the riew seafing ring to the thermostat
houising cover, and fit the cover to the
coolant pump (see illustration).

b) Tighten the thermastat housing cover
bolts 1o the specified torque setting.

) On completion, refil the cooling system
as described in Chapter 1

1.2 and 1.4 litre SOHC engines
24 Refitting is a reversal of removal, bearing
in mind the following points:

&) Fit the new sealing ring 1o the thermostat,
and fit the thermostat to the cylinder
head, Ensure that the thermostat is fitted
the correct way round, and that its lugs
are correctly engaged with the siots in the
cplinder head,

b) Tighten the thermostat housing boits to
the specified torque setting.

o) Refit the rear timing belt cover as
described in Chapter 28,

) On completion, refil the cooling system
as described in Chapter 1.
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4.25 Fitting a new sealing ring to the
thermostat cover groove - 1.4 and 1.6 litre
DOHC engines

1.4 and 1.6 litre DOHC engine
26 Refitting is the reverse of the removal
sequence, noting the following points:
&) Fit a new sealing ring 1o the thermostat
housing cover (see Mustration).
1) Tighten the thermostat housing cover
bals to the specified torque setting.
) On completion, reti the cooling system
as described in Chapter 1.

Testing

1 The cooling fan is supplied with current via
the ignition switch, relay(s) and a fuse (see
Chapter 12). The circult Is completed by the
cooling fan thermostatic switch, which Is
mounted in the right-hand end of the radiator.
Note: On models with air conditioning, there
are two switches fitted to the radiator: both
switches operate the cooling fan and the air
conditioning ~ auxiliary ~ coofing  fan
simultaneously. The lower switch operates at
100°C, switching the fans on at a siow speed.
If the coolant temperature reaches 106°C, the
upper switch operates both fans at full speed

2 f a fan does ot appear to work, run the
engine until normal operating temperaturs is
reachied, then allow it o idle. If the fan does
ot cut in within a few minutes {or before the
temperature gauge indicates overheating),
switch off the Ignition and disconnsct the
wiring plug from the cooling fan switch.
Bridge the two contacts in the wiring plug
using a length of spare wirs, and switch on
the ignition. If the fan now oprates, the
switch s probably faulty, and should be
renowed.

3 I the fan stil fails to operate, check that full
battery voliage is available &l the feed wire to
the switch; If riot, then there is & fault in the
feed wire (possibly dus to a fault in the fan
motor, or a blown fuse). If there Is no problem
with the teed, check that there is continuity
between the switch earth terminal and a good
earth point on the body. If not, then the earth
connection is faulty. and must be re-made.

5.7 Disconnecting the wiring connector
from the cooling fan motor (viewed from
underneath)

4 1f the switch and the wiring are In good
condition, the fauit must e In the motor fiself.
The mator can be checked by disconnecting
the motor wiring connector and connecting a
12 volt supply directly to the motor terminals.
If the motor fails this test, it is proved faulty,
and must be renewed complete.

Removal

Madels without air conditioning

5 Disconnect the battery negative terminal
{refer to Disconnecting the battery in the
Reference Chapter).

6 Undo the plastic stud securing the air
cleaner air intake trunking to the engine
compartment front crossmeriber.

7 Disconnect the wiring connector from the
cooling fan (see illustration).
80n 1.2 litre DOHC engines, where
applicable, unbolt the automatic transmission
fluid cooler upper banjo union from the
radiator. Recover the copper washers, noting
that new washers will be required for refitting.
9 Unscrew the fan shroud retaining bolts,
then tilt the assembly back slightly towards
the engine, and withdraw it upwards away
from the radiator (see illustration). Where
necessary, push the coolant hoses aside to
provide sufficient clearance for removal.

10 To separate the fan motor from the
shroud, unscrew the three retaining nuts, and
remove the fan motor from the shroud.

11 No spare parts are available for the motor,
&nd if the unit is faulty, it must be renewed
complete.

Models with air conditioning

12 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

13 On 1.0 and 1.2 litre DOHG engines,
remove the radiator as described in Section 3,
then proceed to paragraph 20. On all other
models, proceed as follows

14 Undo the plastic stud securing the air
cleaner air intake trunking to the engine
compartment front crossmember.

15 Undo the retaining bolts, and remove the
left- and right-hand mounting brackets from
the top of the radiator.

16 Unbolt the refrigerant pipe support

5.9 Undo the retaining bolts, and lft the
cooling fan assembly out from the engine
compartment

bracket from the sngine lifting bracket, then
remove the engine lifting bracket from the
cylinder head

17 Remove the engine oil dipstick and, where
applicable, the automatic transmission fluid
dipstick.

18 On 1.4 and 1.6 litre DOHC engines, unbolt
the condenser left-hand mounting bracket
from the front crossmember.

19 Unscrew the fan shroud retaining bolts,
carefully push the top of the radiator towards
the front of the car and withdraw the fan and
shroud upwards from the radiator.

20 To separate the fan motor from the
shroud, unscrew the three retaining nuts, and
remove the fan motor from the shroud.

21 No spare parts are available for the motor.
and if the unit is faulty. it must be renewed
complete.

Refitting

22 Refitting is a reversal of removal, ensuring
that the shroud Is correctly located in the
radiator clips.

23 On completion, start the sngine and run it
until it reaches normal operating temperature;
continue to run the engine, and check that the
cocling far cuts in and functions correctly.

Electric cooling fan thermostatic
switch(es)

Testing

1 Testing of the switchies) is described in
Section 5, as part of the electric cooling fan
test procedure.

Removal

2 The switch(es) is/are located in the right-
hand side of the radiator (see illustration 3.4).
The engine and radiator should be cald bsfore
removing the switch

3 Disconnect the battsry negative terminal
(refer to Disconnecting the battery in the
Reference Chapter). Firmly apply the
handbrake, then ack up the front of the car
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6.6 Unscrew the cooling fan switoh from
the radiator, and recover the sealing
‘washer (arrowed)

and support it securely on axle stands (see
Jacking and vehicle support). Acoess to the
switch can then be gained from undemeath
the vehicle.

4 Either drain the cooling system to below the
levsl of the switch (as described in Chapter 1),
or have a suitable plug ready which can be
used to block the switch aperture in the
radlator whilst the switch Is removed. If a plug
is used, take great care not to damage the
radiator, and do not use anything which wil
allow foreign matter to enter the radiator.

5 Disconnect the wiring plug from the switch.
6 Carefully unscrew the switch from the
radiator, and recover the sealing ring/washer
(see illustration).

Refitting

7 Refitting Is a reversal of removal, using a
new sealing ring/washer. Secursly tighten the
switch, and top-up/tefill the cooling system as
described in Chapter 1.

8 On completion, start the engine and run it
until it reaches normal operating temperature;
continue to run the engine, and check that the
cooling fan cuts in and functions carrectly.

Coolant temperature gauge
sender

Testing

9 The coolant temperature gauge Is fed with a
stabilised voltage supply from the instrument
panel feed (via the ignition switch and a fuse),
and its sarth Is controlled by the sender.

10 The sender is screwed into the exhaust gas

7 Coblat i ot reiaiiG bolt
iocanors {arrowed) - 1.0 and 1.2 litre DOHC
engines (shown with timing cover removed)

6.10 Coolant temperature gauge sender
(arrowed) - 1.0 and 1.2 litre DOHC engines

recirculation valve housing on 1.0 and 1.2 [itre
DOHG engines, into the inlet manifold on 1.2
and 1.4 lire SOHC engines, or into the
themostat housing on 1.4 and 1.6 litre DOHG
engines (see illustration). The sender contains
a thermistor (thermal resistor), an electronic
component whose electrical resistance
decreases at a predetermined rate as its
temperature rises. When the coolant is cold, the
‘sender resistance is high, current flow through
the gauge is reduced, and the gauge needie
points towards the ‘coid end of the scale. If the
sender is faully, it must b renewed.

11 If the gauge develops a fault, first check
the other instruments: if they do not work at
all, check the instrument panal electrical feed.
Itthe readings are eratic, there may be a fault
in the voltage stabiliser, which will necessitate
renewal of the stabiliser (see Chapter 12,
Section 10). If the fauit lies in the temperature
gauge alone, check it as follows.

12 I the gauge needle remains at the ‘cold’
end of the scale, disconnect the sender wire,
and earth It 1o the oylinder head. If the needle
then deflects when the ignition is switched on,
the sender unit is proved faulty, and should be
renewed. If the needle still does not move,
remove the instrument panel (Chapter 12) and
check the continuity of the wiring between the
sender unit and the gauge, and the feed o the
gauge unit. If continuity is shiown, and the
fault still exists, then the gauge is faulty, and
the gauge unit should be renewed,

13 [fthe gauge needle remains at the ‘hot’ end
of the scale, disconnect the sender wire. If the

7.8 Withdraw the conlam pump from the
timing cover - 1.0 and 1.2 litre DOHC
engines (shown with timing cover removed)

needie then retums to the ‘cold' end of the soale
when the ignition is switched on, the sender unit
is proved faulty, and should be renewsd. If the
nesdie still does not move, cheok the remainder
of the circuit as described previously.
Removal

14 Either partially drain the cooling system to
Just below the level of the sender (as
described in Chapter 1), or have a suitable
plug ready which can be used to block the
sender aperture whilst it is removed. If & plug
is used, take great care not to damage the
internal threads, and do not use anything
which will allow foreign matter to enter the
cooling system.

15 Disconnect the battery negative terminal
(refer to Disconnecting the battery In the
Referance Chapter):

16 Disconnect the wiring from the sender,
then unscrew the unit from s location.
Refitting

17 Ensure the sender threads are clean, and
apply a smear of suitable sealant to them.

18 Refit the sender, tightening it securely,
and reconnect the wiring.

19 Top-up/refill the cooling system as
described in Chapter 1.

20 On completion, start the engine and
check the operation of the temperature
gauge. Also check for coolant leaks.

Fuel injection sys!em coolant
temperature sen:

21 Refer to the relevant Pan of Chapter 4.

Removal

1.0 and 1.2 litre DOHC engines

1 Drain the cooling system as described in
Chapter 1.

2 Slacken the thres coolant pump pulley
retaining bolts.

3 Remove the auxiliary drivebelt as described
in Chapter 1.

4 Release the retaining clips and disconnect
the radiator top and bottom hoses, heater
hose and expansion tank hose from the
coolant pump and thermostat housing.

5 Disconnect the coolant temperature sensor
witing plug,

6 Unscrew the previously slackened coolant
pump pulley bolts and withdraw the pulley
from the pump.

7 Unscrew the coolant pump retaining bolts,
noting the locations of the three short bolts
(see lllustration). The short bolts secure the
pump to the timing cover, and the long bolts
secure the pump and the timing cover to the
oylinder block and cylinder head

8 Withdraw the coolant pump from the timing
cover, noting that it may be necessary to tap the
oump lightly with a soft-faced hammer to free it
from the locating dowels (see illustration).
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i
2,20 Locate a new coolant pump rubber seal I the timing cover
and 1.2 litre DOHC engines

{shown with timing cover removed)

groove - 1.

9 Recover the pump sealing ring, and disoard
it; 2 new one must be used on refitting.

10 Note that it is not possible to overhaul the
pump. If it Is faulty, the unit must be renewed
complete.

11 f the pump is being renewed, remove the
thermostat housing and transfer it to the new
pump, referring to the procedures n Section

@ Similarly, unscrew the two bolts and
withdraw the coolant pump eover from the old
pump and fit the cover to the new pump using
a new seal. Tighten the cover bolts to the
specified torque.

1.2 SOHC, 1.4 & 1.6 litre engines

13 Drain the cooling system with reference to
Chapter 1.

14 On 1.2 and 1.4 lire SOHC engines,
remove the timing belt and rear timing belt
cover as described in Chapter 28,

15 On 1.4 and 1.6 liire DOHC engines,
remove the timing belt as described in
Chapter 2C.

16 Unscrew and remove the three coolant
pump securing bolts.

17 Withdraw the coolant pump from the
cylinder block, noting that it may be
necessary to tap the pump lightly with & soft-
faced hammer to free it from the cylinder
blook

18 Recover the pump sealing ring, and
discard it; a new one must be used on
refitting.

19 Note that it is ot possible o overhaul the
pump. IF it is faulty, the Lnit must be ranewed
complete.

Refitting

1.0 and 1.2 litre DOHC engines

20 Ensurs that the pump and timing cover
mating faces are clean and dry and locate a
new seal in the timing cover groove (see
illustration).

21 Chack that the locating dowels are in

place and locate the pump in posilion an the
timing cover

22 Refil the pump retaining bolts, ensuring
that the short bolts are fitted to their carrect
locations. Tighten the bolts to the speified
torgue.

23 Refit the coolant pump pulley and tighten
the three bolts 1o the specified torque. To
prevent the pulley turning as the bolts are
tightened, hold the pulley using a screwdriver
engaged with one of the bolts and the pump
centre spindle. Alternatively, wait until the
auxiliary drivebelt has been refitted and
tighten the bolts then.

24 Reconnect the coolant hoses and the
coolant tempsraturs sensor wiring plug.

25 Refit the auxiliary drivebelt and refill the
cooling system as described in Chapter 1

26 |f not already done, tighten the coolant
pump pulley boits to the specifisd torque.

1.2 SOHC, 1.4 & 1.6 litre engines

27 Ensure that the pump and cylinder block
miating surfaces ara clean and dry, and apply
a smear of silicone grease to the pump mating
surface in the cylinder block. Vauxhall/Opel
recommend the use of their grease (Part
No 90 167 358);in the absence of this, ensure
a good-quality equivalent is used.

28 Fit a new sealing ring to the pump, and
install the pump in the cylinder block.

29 On 1.2 and 1.4 litre SOHC engines, refit
the pump retaining bolts, tightening them by
hand only at this stage, Refit the rear timing
belt cover and install the timing belt as
described in Chapter 28,

30 On 1.4 and 1.6 lire DOHC engines, align
the edge of the coolant pump flange with the
merk on the cylinder block, then tighten the
coolant pump bolts to the specified torque
setting (see Illustration). Refit the timing bait
as described in Chapter 2C.

31 On all models, refill the cooling system as
described in Chapter 1.

7.30 Align the flange edge with the mark on the cylinder blook
{arrowed) when refitting the coolant pump -
1.4 and 1.6 litre DOHC engines

)i Hmrivenh}ahon system -

The heater/ventilation system consists of &
four-speed blower moter (housed in the
engine compartment), face-level vents in the
centre and at each end of the facia, and air
ducts to the front footwells.

The control unit is located In the facla, and
ihe controls operate flap valvs to deflect and
mix the air flowing throuigh the various parts of
the heater/ventilation system. The flap valves
are contained in the air distribution housing,
which acts as a cantral distribution unit,
passing air to the various ducts and vents.

Gold air enters the system through the grile
at the rear of the engine compartment. On
most models (dspending on specifieation) a
pollen filter is fitted to the ventiation intake, o
filter out dust, soot, pollen and spores from
the air entering the vehicle

The air (boosted by the blower fan if
required) then flows through the various
ducts, according to the settings of the
controls, Stale air is expelled through ducts
behind the doors. If warm alr Is required, the
cold air is passed through the heater matrix,
which is heated by the engine coolant.

A rscirculation lever enables the outside air
supply to be closed off, while the ait inside the
vehicle is recirculated. This can be useful to
prevent unpleasant odours -entering from
outside the vehicle, but should only be used
briefly, as the recirculated air inside the
vehicie will soon deteriorate.

Gertain models may be fitted with heated
front seats. The heat is produced by
electrivally-heated mats in the seat and
backrest cushians (see Chapter 12). The
temperature is reguiated automatically by a
thermostat, and canriot be adjusted.
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9.4a Lever off the knoh fmm the air
recirculation lever . . .

removal and rsflﬁ g

Control unit

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Remove the two centre vents from the facia
panel as described in Section 10.

3 Remove the hazard wamning light and
heated rear window switches as described in
Chapter 12, On models with heated front
seats, also remove the seat heating switches.

R
- then withdraw the centre facia
panel from the facia

982 UncIID the remammg control
knobs

9.4b ... then carefully prise out the lever
surround. Note the use of a piece of card
to avoid marking the facia panel

4 Carefully lever the knob off the air
recirculation lever, then prise the lever
surround out of the centre facia panel, taking
great care not to mark the panel (see
illustrations).

5 Undo the four retaining centre facia panel
retaining scrows, then withdraw the panel
from the facia until access can be gained to
the rear of the control panel (see
illustrations).

6 Unclip the four control cables, and release
each cable from the control unit, noting each
cable's correct fitted location and routing.
Note: The control cable end fittings are
colour-coded for identification purposes. The
outer cables are released by simply lifting the
retaining clips.

7 Disconnect the wiring connectors from the

9.7 Free the wiring connectors from the
rear of the centre facia panel and control
unit, and remove the assembly from
the facia

9.8b .

man undo the two mammg
screws (arrowed) . .

9552 Undo the four retammg screws
{arrowed) ..

control panel, and unclip the switch wiring
connectors from the rear of the centre facia
panel (see illustration). Remove the centre
facia panel from the vehicle.

8 If necessary. carefully prise off the
remaining control knobs, then undo the two
retaining screws, and unclip the heater control
unit and vent from the centre facla panel (see
illustrations).

Refitting

9 Refitting is reversal of removal. Ensure that
the control cables are correctly routed and
reconnected to the control panel, as noted
before removal. Clip the outer cables in
position, and check the operation of each
knobylever before refilting the centre facia
panel.

Control cables renewal

Lower air distribution control

10 Remove the heater/ventilation control unit
from the facia, as described above in
paragraphs 1 10 5.

11 Unclip the lower air distribution cable
(with the grey end fitting) and free the cable
from the right-hand side of the control unit.
The outer cable is released by simply lifting
the retaining clip (see illustration).

12 Follow the run of the cable behind the
facia, taking note of its routing, and

disconnect the cable from the lever on the air
distribution housing, Note that the miethod of
fastening is the same as that used at the
control unit. On right-hand drive models, if

. and separate the vent and control
unit from the facia panel
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necessary, undo the two screws and remove
the trim panel from the right-hand side of the
facia centre panel to improve access 1o the
cabie.

13 Fit the new cable, ensuring that it is
correctly routed, and free from kinks and
obstructions,

14 Corinect the cable to the control unit and
air distribution housing, making sure the outer
cable is clipped securely in position.

15 Gheck the operation of the control knab,
then refit the control unit as described
previously In this Section

Upper air distribution control

16 Remove the heater/ventilation control unit
from the facia, as described above in
garagraphs 110 5.

17 Unlip the upper air distribution cable
{with thie brown end fitting) and free the cable
from the right-hand side of the control unit
{see illustration 9.11). The outer cable is
released by simply lifing the rstaining clip.

18 On left-hand drive models, remove the
storage compartment (where fitted) from
underneath the passenger side of the facia
The compartment is secured in position by a
retaining screw and clip.

19 On all models, follow the run of the cable
behind the facia, taking note of its routing,
and disconnect the cable from the lever on
the air distribution housing. Note that the
‘methad of fastening is the same as that used
at the control unit. Release the cable from its
retaining clip on the air distribution housing,
and remove it from behind the facia.

20 Fit the new cable as dsscribed in
paragraphs 13 to 15.

Air temperature control

21 Remove the heater/ventilation conirol unit
from the facia, as desoribed above in
paragraphs 1105,

22 Unclip and detach the upper and lower air
distribution cables from the control unit (see
paragraphs 11 and 17), noting the correct
fitted location of each cable. Swing the

9.1 Unclipping the lower air distribution cable from the heater
cantral unit. The rear cable (arrowed) is the upper air distribution
cable

control panel away from the facia, and
disconnect the air temperature cable (with the
black end fitting) from the left-hand side of the
control unit.

23 On right-hand drive models, remove the
storage compartment (where fitted) from
underneath the passenger side of the facia.
The compartment is secured in position by a
retaining screw and clip.

24 On all models, follow the run of the-cable
behind the facia, taking note of ts routing,
and disconnect the cable from the lever on
the air distribution housing, Note that the
method of fastening is the same as that used
at the control unit. Release the cable from its
retaining clip on the air distribution housing,
and remove it from behind the facia.

25 Fit the new cable, ensuring that it is
correctly routed, and free from kinks and
obstructions.

26 Connect the cable to the control unit and
air distribution housing, making sure the outer
cable is clipped securely in position. Also clip
the air distribution cables into their correct
posttions.

27 Check the operation of the contral knobs,
then refit the oontrol unit as described
previously in this Section.

Air recirculation control

28 Remove the heater/ventilation control unit
from the facia, as described above in
paragraphs 110 5.

29 Unclip and detach the upper and lower air
distribution cables from the control unit (see
paragraphs 11 and 17}, noting the correct
fitted location of each cable.

30 Swing the control panel away from the
facia, and disconnect the air recirculation
cable (with 1he biue or yellow end fitting) from
the rear of the contral unit (see illustration)
31 On left-hand drive models, remove the
storage compartment (where fitted) fram
underneath the passenger side of the facia.
The compartment is secured in position by a
retaining screw and clip.

9.30 Discennecting the air recirculation cable from the rear of the
control unit

32 On all models, ramove the cable and
install the new one as described in
paragraphs 24 to 27. Note that, on models
with air conditioning, it will aiso be necessary
to remove the glovebox (see Ghapter 11,
Section 26) and detach the cable from the
evaporator housing

Heater matrix

Removal

33 With the engine cold, unsorew the
expansion tank cap (referring o the warning
note in Section 1) to release any pressurs
present in the cooling system, then securely
refit the cap.

34 On right-hand drive vehicles, remove the
battery as described in Chapter 5A.

35 Undo the expansion tank retaining nuts,
and free the tank from the engine
compartment bulkhead. Place the tank clear
of the bulkhead ta gain access 1o the heater
matrix hose unions

36 Clamp both heater hoses as close o the
bulkhead as possible, to minimise coolant
loss. Alternatively, drain the cooling system as
described in Chapter 1.

37 Slacken the retaining clips, and
disconnect both hoses from the heater matrix
unions, Unscrew the rataining screw which is
situated between the unions.

38 Working inside the vehicle, remove the
storage compariment (where fitted) from
underneath the passenger side of the facia.
The compariment is secured in position by &
retaining screw and clip

39 On [eft-hand drive models, undo the two
screws and remove the trim panel from the
centre of the facia, on the driver’s side. Unbolt
the support strut (where fitted, this s situated
on the driver’s side of the alr distribution
housing) from the floor, and swing the strut
away from the housing,

40 Undo the five fetaining screws (two or the
Ieft-hand side, and three on the right-hand
side) securing the lower Gover to the base of
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9.40a Undo the two left-hand retaining
screws (arrowed). ..

the s disrbutlon holng. Uncll the cover
and remove m the vehicle (see
illustrations).
41 Detach the intermediate housing from
bottom of the distribution housing, and
remove it towards the left-hand side of the
vehicle (see illustration). On left-hand drive
models, it may be necessary to depress the
brake and clutch pedals to aliow the housing
to be removed.
42 Cover the carpet directly underneath the
air distribution housing, to catch any coolant
which may be spilt from the matrix as it is
removed. Alternatively, release the carpet
fasteners, and fold the carpet back from the
bulkhead so that any spilt coolant will go
behind the carpet.

wer the heater matrix out from the air
distribution housing, swing it to the left, then

9.41 Unclip the air distribution
intermediate housing, and remove it from
the left-hand side

9.53 Where necessary, remove the pollen
filter from the heater/ventilation intake

e ——
(arrowed) .. .

disengage the matrix unions from the bulkhead
and remove the matrix from the vehicle (see
illustration). Note: Keep the matrix unions
uppermost as the matrix is removed, to prevent
coofant spillage. Mop up any spilt Goolant
immediately, and wipe the affected area with a
damp cloth to prevent staining.

Where necessary, recover the sealing
grommets from the matrix unions, and refit
them to the bulkhead.

Refitting

45 Refitting is a reversal of the removal
procedure, bearing in mind the following
poi

2) Apply & smeer of oil to the matrix sealing
grommets, fo ease installation.

b) Ensure that the heater hose retaining clips
are securely tightened,

9.43 Lower the heater matrix out of
position, and swing it to the left to
disengage its unions from the bulkhead

{arrowed) .

then detach the al distribution

9.40c
housing base and remove it from the
left-hand side

) On completion, top-uprefill !Hs cooling
system as described in Chapter 1.

Heater blower motor renewal

Meodels without air conditioning

46 Disconnect the battery negative terminal

(refer to Disconnecting the battery in the

Reference Chapter).

47 Remove both windscreen wiper arms as

described in Chapter 12.

48 Carefully prise out the wiper spindle

sealing grommets from the windscreen cow!

panol

49 Undo the retaining screws, and remove

both halves of the windscreen cowl panel

from the vehicle.

50 Pesl the bonnet seal off the engine

compartment bulkhead, and remove it from

the vehicle.

51 Unscrew the large plastic nut from each

wiper sindle.

52 Prise out the two clips from the centre of

the water deflector shield. Release the

deflector from the engine compartment

bulkhead and wiper spindies, and remove it

from the vahicle.

53 Where necessary, release the retaining

clips and lift out the pollen filter (see

illustration)

54 Undo the screws, and remove the frame.

from the top of the heater/ventilation intake

duct (see illustrations).

85 Set the alr recirculation control to the

‘fresh al* position.

56 Releass the retaining clips, and remove

i
9.54b ... and lift out the frame




Cooling, heating and ventilation systems 311

o T >
9.56a Release the retaining clips .

the blower motor right-hand, then left-hand
covers from inside the intake duct (see
illustrations).

57 Unhook the blower motor retaining clip,
noting how the wiring is routed through the
clip (see illustration)

58 Disconnect the motor wiring connectors
from the resistor, noting the correct routing of
the wiring, and manoeuvre the blower motor
aut from its housing (see lllustration)

59 Refitting is a reversal of the removal
procedure, noting the following points:

) Make sure that the motor wiring is
correctly routed undemaath the blower
motor retaining ciip (see illustration) so
that there Is no danger of the wiring
contacting the fan blades.

b} Make sure that the blower motor covers
are correctly engaged with each other,
and clioped securely in position.

Models with air conditioning

60 Remove the windscreen wiper motor as
described in Chapter 12.

61 Where necessary, release the retaining
clips and remove the pollen filter.

62 Undo the screws, and remove the frame
from the top of the heating/ventilation intake
duct. Where necessary, also cut the

intake mesh to allow access to the motor
assembly.

63 Set the air recirculation control to the
‘fresh air” position.

9.59 Secure the biower motor In position with the retaining clip,
making sure its wiring is correctly routed through the clip (arrowed)

. and remave the right-hand ... .

9.57 Unhook the retaining olip
(arrowed) . . .

64 Undo the retaining screws, and remova
bot halves of the blower motor cover.

65 Disconnect the wiring connectors from
the resistor, then undo the two screws and
remove the blower motor retaining clamp

66 Lift the blower motor assembly out of
position.

67 Refitting is a reverse of the removal
procedure, noting the following points:

motor retaining clamp, so that there is no
danger of the wiring contacting the fan
blades.

b) Make sure that the blower motor covers
are correctly engaged with each other,
and clipped securely in position.

9.69 Disconnacting the wirn
resistor (viewed through glovebox aperture)

9.56¢ ... and left-hand covers from the

blower motor

958 ... and lft the blower motar out from
its housing

Heater blower motor resistor
Removal
88 On models without air conditioning, carry
out the operations described above in
paragraphs 46 to 56. On models with air
conditioning, carry out the operations
described in paragraphs 60 to 64.
89 From inside the vehicle, reach up
benind the facia, and disconnect the wiring
connactor from the underside of the blower
motor resistor, which is on the left-hand side
air distribution housing  (see
illustration).
70 Return to the engine compartment, then
undo the retaining screw and disconnect the
blower mator wiring connectars from the

connector from the blower motor
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9.70a Disconnect the wiring
ectors . ...

978 Hemevmg the air dlslnbulmn hnuslng

resistor. Remove Ihe resistor from the vehicle
{see illustrations),

Refitting

71 Refitting is the reverse of removal.

Air distribution housing renewal

Models without air conditioning

72 Remove the facia assembly as described
in Chapter 11

73 Carry out the operations described n
paragraphs 33 10 37.

74 Where necessary, rslsass the retaining
clips and remove the pollen filter.

10.2 Remove the heater/ventilation ducts as described
intext .

- then undo the retaining screw
(arrowed) .

75 Undo the scraws, and remove the frame
from the top of the heating/ventilation inake
duct,

76 Cover the carpet directly underneath the
air distrioution housing, to catch any coolant
which may be spilt from the matrix as the
housing assembly is removed.

77 Disconnect the wiring connector from the
blower motor resistor on the lefi-hand side of
the housing.

78 Disconnect the duct from the driver's side
of the housing, and remove the housing from
the vehicls (see illustration). Note: Keep the
matrix unions uppermost as the housing is
removed, to prevent coolant spillage; Mop up
any spift coolant immediately, and wipe the
affected area with a damp cloth to prevent
staining, Recover the foam spacers from
behind the housing.

79 Reitting is the reverse of removal. On
completion, top-Up the cooling system as
described in Chapter 1

Models with air conditioning

80 On models with air conditioning; it is not
possible to remove the i distribution housing
without opening the refrigerant circuit (see
Section 11). Therefore, this task must be
entrusted to a Yauxhall/Opel dealer.

and lift the blower motor resistor
out of position

9.70¢ ...

Vents

1 Point the vent fully downwards then, using

a suitable screwdriver, carefully lever between

me iop of tne vent and the vent housing untila
p of approximately 2 mm appears. Position

: p\ece of card behind screwdriver blade, to

avoid damaging the housing.

2 insert a small, flat-bladed screwdriver in

through the gap, and carefully lever between

the sides of the vent and the housing to

release the vent from its lacating pegs (see

illustration).

3 Onee the vent is free from both its ocating

pegs, it can be withdrawn from the facia (see

illustration)

4 On refitting, carefully manoeuure the vent

back into the facia, ensuring it is correctly

engagsd with the locating pegs.

Driver’s side heater/ventilation

housing

5 Disconnect the battery negative terminat

(refer to Disconnecting the battery In the

Reference Chapter).

- to release them from their locating pegs

wed)
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6 Remove the cover from the fusebox

7 Remove the driver’s side vent as described
in paragraphs 1 to 3.

8 Remove the lighting switch s described in
Chapter 12.

9 Undo the four retalning screws, and
withdraw the vent housing/switch assembly
from ine facia, disconnecting its wiring
connectors as they hecome accessible (see
illustrations).

10 Refitting Is a reversal of the removal
procedure, ensuring that the housing is
correctly Iocated with the duct

Passenger side duct

11 Remave the glovebox as described in
Chapter 11, Section 26.

12 Undo the three retaining screws, and
remove the vent housing from the facia (see
illustrations).

10120

... and remove the vent housing from the facia

... and free the wiring connectors
from the rear of the housing

10.9¢

13 Disconnect the duct from the air
distribution housing, and manosuvre the duct
out through the glovebox aparture, or from
undereath the facia (see illustration).

10.13

remove it from underneath the facia

10.128 Undo the three retaining screws

(arrowed) ...

14 Refitting is a reversal of the removal
procedure, ensuring that the duct is

secursly reconnected to the air distribution
housing.
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1234

18 12 1

114 Air conditioning system components

1 High-pressure refrigerant 9 High pi frigerant 18 Cu lant
pive hose tch
2 Low-pressure refrigerant 10 Cooling fan 19 Cuolant temprature
se 11 Idle-up switch tch
3 Thermostatically-controlled 12 Auxiliary cooling fan 20 Campmssar drive pulley
expansion vaive switch with integral clutch
4 Evaporator 13 Radlator 21 Compressor
5 ion air duct 14 Hi refrigerant 22 Low-pressure service
6 Blower motor hose connection
7 Heater matrix unions 15 Condenser 23 High-pressure service
& Low-pressure refrigerant 16 Accumulator connection
hose 17 Auxiliary cooling fan
radiator, where it loses heat and becomes liquid.
ﬁ Air conditioning system - The liquid passes through an expansion valve to
5 gensfal mrmaﬂan and an evaporator, where it changes from liquid
precautions under high pressure to gas under low pressure.
. This change is accompanied by a drop in
P temperature, which cools the evaporator. The

1 Air_conditioning is available on certain
models (see illustration). It enables the
temperature of incoming air to be lowered,
and also dehumidifies the air, which makes for
rapid demisting and increased comfort.

2 The cooling side of the system works in the
same way as a domestic refrigerator. Refrigerant
gas s dravn Into a belt-driven compressor, and
passes into a condenser mounted in front of the

refrigerant retums to the compressor, and the
cycle begins again.

3 Air blown through the evaporator passes to
the air distribution unit, where it is mixed with
hot air blown through the heater matrix, to
achieve the desired temperature in the
passenger compartment

4 The heating side of the system works in the
same way as on models without air
conditioning (see Section &).

5 The operation of the system is controlled
electronically by the coolant temperature
switches (see Section 5), which are sorewed
into the right-hand end of the radiator, and
pressure switches which are screwed into the
compressor high-pressure line. Any problems
with the system should be referred to a
Vauxhall/Opel dealer.

Precautions
61t is necessary to observe special
precautions whenever dealing with any part of
the system, its associated components, and
any items which necessitate disconnection of
the system.

Warning: The refrigeration

circuit contains a liquid

refrigerant, This refrigerant is

ntially dangerous, and

should only be handled by qualified
persons. If it is splashed onto the skin, it
can cause frostbite. It is not itself
[poisonous, but in the presence of a naked
flame it forms a poisonous gas; inhalation
of the vapour through a lighted cigarette
could prove fatal. Uncontrolled discharging
of the refrigerant is dangerous, and
potentially damaging to the environment. It
is therefore dangerous to disconnect any
part of the system without specialised
knowledge and equipment. If for any
reason the system must be disconnected,
entrust this task to your Vauxhall/Opel
dealer or a refrigeration engineer.
7 Do not operate the air conditioning system
if it is known to be short of refrigerant, as this

may damage the compressor.
: Do not attempt to

open the refrigerant circuit.
Refer to the precautions given
in Section 11,
1 The only operation which can be carried out
easily, without discharging the refrigerant, is
renewal of the compressor drivebelt, which is
covered in Chapter 1. All other operations
must be referred to a Vauxhall/Opel dealer or
an air conditioning specialist.
2 Where required for improved access, the
compressor can be unbolted and moved
aside, without disconnecting its flexible
hoses, after removing the drivebelt.

12 Air conditioning system
components - removal and
 refitting
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Chapter 4 Part A: Fuel and exhaust systems —
1.0 & 1.2 litre DOHC engines

Contents

i ciocnet assemby —removal and efitng .
Air cleaner filter element renewal K
Engine management system chack .

R Fuel injection system components — testing
See Chapter 1 Fusl injection system — general information .
See Chamor 1 Fuel pump - testing, removal and refitting ..

Exraust manffold — removal and refiting .18 Fuel system - depressurising ......

Sxnaust system - general information and component renewal . .. 14 Fuel tank ~ removal and refitting

Exhaust system check See Chapter 1 General information and precautions

Fuel filter renowal . . . Selteee ! Inlet manifold ~ removal and refittin

Fusi gauge sender unit - removal and refiting ok 7. Throtls gable - emoval,rfiting and acjustment

Fusi njection system components ~ removal and refitting Throttle pedal - removal and refitting

Degrees of difficulty

O =

o

| Easy, suitable for Fairly easy, stitable Fairty difficutt, S | Diffiult,sutablefor & | Vory diffiut, 3
| novice with littie for beginner with suitable for competent Q experienced DIY A} | suitable for expert DIY &
“ experience some experience N | DIY mechanic § mechanic R | or professional 5
Specifications

General

System type . ... .cvpeeiaen Bosch Motronic M 1.5.5 sequential multi-point fuel injection

Fuel pump

Type Sl L e S Electric, mounted in fuel tank

Fuel injection syslem data
Idle speed (not ad]us(able for reference only)

1.0 ltre engines . 800 10 1100 rpm

2 ltre engines 730 to 890 rpm
dle mixture CO contant (not adustable - for reference oriy) .. 0.4% maximum
Torque wrench settings Nm Ibf ft
Air conditioning compressor maunting bolts 20 15
Brake servo vacuum hose to inlet mamfold (1 D h(re engines) ....... 18 13
Catalytic converter-to-exhaust manifold n 2 35 2
Catalytic converter support bracket bots 20 15
Camshat posilion sensor to timing cover 6 4
Coolant temperatre sensor RS 13
Grankshatt speed/position sensor to cylinder block basepiate .. ... 8 6
EGR pips to EGR valve housing .. .. .. gy B 6
st o asciring nus 2 2 2 16
Fuel feed and retum hose unions . 15 1
Fuel injector witing trough o inlet manifold 8 &
Heat shield to exhaust manifol 8 8
inlet manitold to cyhnder head:

1.0 fitre engines ... . 22 16

1.2 litre engines . 8
inlet manfold support brackel o cylinder block . 20 15
inlet manifeld support bracket to manifold:

1.0 litre engines . 10 7

1.2 ltre engines . 6 4
il dipstick quid tubs 1o exhaust manfold 8 6
Oxygen sensor . 30 22
Throttle body 1o inlet manfold 8 6

“Use new nuts
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General information

1 The fuel supply system consists of a fusl
tank (which is mounted under the rear of the
car, with an electric fuel pump immersed In i),
afuel filter, fuel feed and return lines, The fuel
pump supplies fuel to the fuel rall, which acts
asa reservoir for the fuel injectors which inject
fuel into the Inlet tracts. The fuel filter
incorporated in the feed line from the pump to
the fuel rail ensures that the fuel supplied to
the injectors s clean,

2 The electronic control unit controls both the
fuel injection system and the ignition system,
integrating the two into a complete engine
management system, Refer to Section  for
further information on the operation of the fuel
system and to Chapter 5B for details of the
ignition side of the system.

3 The exhaust system incorporates a
catalytic converter to reduce exhaust gas
emissions. Further details can be found in
Ghapter 4G, along with detalls of the other
emission control systems and components.
Precautions

Note: Refer to Part C of this Chapter for
general information and precautions relating
o the catalytic converter.

4 Before disconnecting any fuel fines, or
working on any part of the fuel system, the

2.2 Disconnect the wiring plug from the air
mass meter

system must be depressurised as described
in Section 5.

5 Care must be taken when disconnecting
the fuel lines. When disconnecting a fuel union
or hose, loosen the union or clamp screw
slowly, to avoid sudden uncontrolled fuel
spillage. Take adequate fire precautions.

& When working on fuel system

removing components, aiways ensure that
the ignition is switched off.

d) Do not attempt to improvise fault
dlagnosis procedures using a test light or
multi-meter, as irreparable damage could
be caused to the coptrol unit.

&) After working on msl inectorjengine

scrupulous cleanliness must be observed,
and care must be taken not to introduce any
foreign matter into fuel lines or components.
7 After carrying out any work involving
disconnaction of fuel lines, it is advisable to
check the connections for leaks; pressurise
the system by switching the Ignition on and
oft several times.
8 Electronic control units are very sensitive
components, and certain precautions must be
taken to avoid damage to these units as follows.
) When carrying out welding operations on
the vehicle using efectric weiding

syt
that all wiring is correcl/y s
before reconnecting the battery or
switching on the fgnition.
Warning: Meny of the
procedures in this Chapter
require the disconnection of fuel
line connections, and the
removal of components, which may result
In some fuel spillage. Before carrying out
any operation on the fuel system, refer to
the precautions given in ‘Safety first!’ at
the beginning of this manual, and follow
them implicitly. Petrol is & highly-
liquid, and the
precautions necessary when handling it

equipment, the battery and altemator dangerous and vofatile
should be disconnected.
b} Atthough the o cannot be

controf units will tolerate normal
underbonnet conditions, they cen be
adversely affected by excess heat or
moisture. If using welding equipment or
pressure-washing equioment n the
vicinity of an electronic control unit, take
care not to direct heat, or jets of water or
steam, at the unit. If this cannot be
avoided, remove the control unit from the
vehicle, and protect its wiring plug with a
plastic bag.

©) Before disconnecting any wiring, o

2.3 Disconnect the breather hose imm the
side of the airbo;

Removal

1 Disconnect the battery negative terminal
(refer 1o Disconnecting the battery in the
Reference Chapter).

2 Disconnect the wiring plug from the air
mass meter, located in the air inlet trunking
(see illustration).

3 Release the hose clamp and disconnect the.
breather hose from the side of the airbox (see
illustration).

4 Undo the three bolts and lft off the airbox
and inlet trunking from the throttle body (see
illustration).

5 Release the securing clips, lift off the air
cleaner cover, and remove the cover, inlet
trunking and airbox from the vehicle (see
illustration).

6 Lift out the air cleaner slement.

7 Undo the plastic stud securing the air
intake trunking to the engine compartment
front crossmember. Detach the trunking from

2.4 Undo the bolts and
inlet trunking off the throttle body

the airbox and

2.5 Release the clips and lift off the air
cleaner cover

2.7a Undo the plastic stud securing the air
intake trunking to the front crossmember
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2.7b Detach the mmkmg from the air
cleaner casing and withdraw the trunking

fhe front of the air cleaner casing (and from
the resonator on 1.0 litrs angmes) and
withdraw the trunking {see illustration:

8 Pull the air cleaner front locating gvommet
10 refease it from the hole in the air cleaner
casing, then pull the casing upwards over the
grommet {ses illustration),

9 Pull the assembly forwards fo release the
rear locating rubbers, and withdraw the
assembly from the engine compartment (see
illustration)

Refitting

10 Refitting is @ reversal of removal.

Removal
1 Disconnect the battery negative terminal
(refer 1o Disconnecting the battery in the
Reference Chapter).
2 Remove the airbox from the top of the
throttle body, with reference to Section 2 if
necessary.
3 Tum the throttle disc and disconnest the
throttle cable end fitting from the disc.
Rejease the cable grommet from its bracket
on the Inlet manifold.
4 0n automatic transmission -~ models,
disconnect the kickdown switch wiring
connector and releass the kickdown switch
from the bulkhead.
5 Working Inside the driver's footwel, pull the
cable end from the top of the throftie pedal.
6 Where applicable, remove the circlip
securing the cable grommet at the bulkhead
in the footwell,
7 Make a careful note of the cable routing,
then pull the cable through the builkhead into
the engine compariment,
Refitting
8 Refitting is a roversal of removal, bearing in
mind the following points:

a) Ensure that the cable is correctly routed,

as noted during removal.
b) Ensurs that the bulkhead grommet is

2.8 Pull the air cleaner front locating
grommet (arrowed) to release it from the
hole in the air cleaner casing

correctly seated in its aperture, and that,
where applicable, the circlp is engaged
with the grommet.

) Check the throttle mechanism for
satisfactory operation, and if necessary
adjust the cable as described in the
following peragraphs.

Adjustment

8 The cable adjustment is controlied by the
position of the metal clip on the cable sheath
at the bracket on the inlet manifold (see
illustration).

10 The cable should be adjusted so that
when the throttle pedal is released, there is
very slight free play in the cable at the fuel
injection unit/throttie bady end.

11 Check that when the throttle pedal is fully
depressed, the throttle valve is fully open.

12 Adjust the position of the clip on the cable
sheath to achievs the desired results.

Removal

1 Unclip the throttle cable end from the top of
the pedal

2 Remove the spring clip from the end of the
throttle pedal pivot shatt.

3 Unhook the return spring from the pedal
and slids the pedal from the end of the pivot
shatt.

3.9 Throttle cable adjustment clip
(arrowed)

PP S —
locating rubbers, and withdraw the
assembly from the engine compartment

Refitting

4 Refitting Is a reversal of removal, but on
completion, check and if necessary adjust the
throttle cable free play as described in Sec-
tion 3,

Vi

Warning: The fuel system s
pressurised all the time the
ignition is switched on, and will
remain so for a considerable

time after switching off. It is therefore

essential to depressurise the system
before disconnecting fuel lines, or carrying
out any work on the fuel system
companents. Failure to do this before
carrying out work may result in a sudden
refease of pressure which may cause fusl
spray - this constitutes a serious fire
hazard, and a health risk. Note that, even
when the system has been depressurised,
fuel wilf stifl be present in the system fuel
lines and components, and adequate
precautions should still ba taksn when
canying out work.

1 The fuel system referred to in this Section is

defined as the tank-mounted fuel pump, the

fuel filter, the fuel injectors, the fuel rail and
the pressure regulator, and the metal pipes
and flexible hoses of the fuel lines between
these components. All these contain fuel
which will be under pressure while ths engine
is running, and/or while the ignition is
switched on. The pressure will remain for

some time after the ignition has b

switched off, and must be relievec in =

controlled fashion when any of
components are disturbed for servicing work

2 Disconnect the battery negative

(refer to Disconnecting the battery

Feferance Section of this manual.

3 Place a container h  the

connection/union to be disconnected, and

have a large rag ready to soak up any
escaping fuel not being caught by the
container.

o
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6.5 Disconnect the fuel hoses (arowed)
from the rear of the tank

4 Siowly loosen the connection or union nut
1o avold a sudden release of pressure, and
position the rag around the connection, to
cateh any fuel spray which may be expelled.
Once the pressure Is released, disconnect the
fuel line. Plug the pipe ends, to minimise fuel
loss and prevent the entry of dirt into the fuel
system

Note: Refer to the precautions given in
Section 1 before proceeding.

Removal

Note: During this procedure, the rear of the
vehicle must be raised sufficiently to enable
the fuel tank securing straps to be lowered far
enough to allow the fuel tank to pass below
the rear axle - the front ends of the tank
securing straps are mounted on hinge pins on
the vemc/e underside, and cannot be
remove

1 anressunse the fuel system as described
in Section 5.

2 Disconnect the battery negative terminal if
not aiready done (refer to Disconnecting the
battery in the Reference Chapter).

3 Syphon out any remaining fuel in the tank
through the filler pipe into a clean metal
container which can be sealed.

4 Ghock the front whesls, then jack up the
rear of the vehicle and support securely on
axle stands (see Jacking and vehicle support).
5 Disconnect the rear of the exhaust system
from its rubber mountings, and lower the
system, ar move 1 1o one side sufficiently to
enable removal of the fusl tank. Alternatively,
remove the exhaust system completely to
provide greater clearance — rafer to Section 14
for details on removing the exhaust mountings
and components.

6 Where applicable, remove the handbrake
cable heat shield.

7 Slacken the handbrake cable adjuster with
reference to Chapter 9, then pull the rubber
grommet from the cannecting link under the

b e i
6.10 Fuel filter-to-fuel tank securing bolt
{arrowed)

vehicls fioor, and disconnect the rear section
of the handbrake cable from the connecting
link. Release the cable from the brackets on
the underbody and fuel tank, as applicable,
and move the cable clear of the working area.
8 Working under th vehicle, release the hose
clamps, and disconnect the fuel hoses from
the rear of the fuel tank (see illustration).

9 Release the connectors and disconnect the
fuel hoses from the fuel filter, noting their
locations to ensure correct refitting. A
Vauxhall/Ope! special tool is available to
release the fuel line connectors, but provided
care Is taken, the conneotors can be released
using a pair of long-nosed pliers, or similar
tool, to depress the retaining tangs. Refer to
Fuel filter renewal in Chapter 1 for further
details.

10 Unscrew the securing bolt and remove
the fuel filter, complete with its clamp, from
the fuel tank (see illustration).

11 Fold the rear seat cushions forwards,

12 Lift the carpet panel on the right-hand
side of the floor to expase the plastic fuel
pump cover.

13 Carefully prise the plastic cover from the
floor to expose the fuel pump.

14 Disconnect the pump wiring plug

15 Clamp the fuel feed and rstum hoses to
prevent fuel spillage, then release the
hose clips, and carefully disconnect the fuel
hoses from the top of the purmp. Be prepared
for fuel spillage, and take adequate
precautions.

16 Support the weight of the fuel tank on a
jack with interposed block of wood.

17 Remove the two nuts from the securing
straps at the rear of the fuel tank (see
illustration). Lower the straps clear of the rear
axle 1o allow sufficient clearance to withdraw
the fuel tank.

18 Lower the tank sufficiently to enable
aceess to the fuel hoses clipped to the tank.
Unclip the relevant hoses from the tank,
noting their locations to ensure correct
refitting,

19 Gontinue to lower the tank until it can be
removed from under the vehicle.

Refitting

20 If the tank contains sediment or water, it

617 Fuel tank strap securing nut (1) and
handbrake cable bracket (2)

may cleaned out with two o three rinses of
clean fuel. Remove the fuel filter, fuel gauge
sender unit and fuel pump as described in
Sections 7 and 8 respectively. Shake the tank
vigorously, and change the fuel as often as is
necessary to remova all contamination from
the tank. This procedure should be carried out
in a well-ventilated area, and it is vital to take
adequate fire precautions.

21 Any repairs to the fuel tank should be
carried out by a professional. Do not under
any circumstances attempt any form of DIY
repair to a fuel tank.

22 Refitting is a reversal of removal, bearing
in mind the following points:

&) Ensure that all hoses are securely
reconnected to ther corret locations, as
noted before removal,

&) Check the handbrake cable adjustment,
as described in Chapler 9,

¢) On completion, fil the fuel tank, then run
the engine and check for leaks. If
leakage is evident, stop the engine
immediately and rectify the problem
without delay.

Fuel gauge sender unit -
i iamavatand?temmg:

Note: Refer to the precautions given in
Section 1 before proceeding.

Removal

Note: The fuel tank should be as empty as
possible when carrying out this procedure. If
the fuel level in the tank is high, fuel should be
syphoned ouit through the filler pipe to avoid
any possibility of spiliage — syphon the fuel
into a clean metal container which can be
sealed.

1 Disconnect the battery negative terminal
refer to Disconnecting the battery in the
Reference Chapter)

2 Working inside the vehicle, fold the rear
seat cushion forwards, and where applicable
Iift the carpet panel to expose the plastic fuel
pump cover.

3 Carefully prise the plastic cover from the
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7.3a Prise

floor...

floor to expose the fusl pump cover (see
illustrations).
4 Release the fuel pump cover locking ring. A
special tool (Vauxhall/Opel tool No KM-787)
s available for this, but the ring can be
remaved by tapping anti-clockwise until the
locking clips release.
farning: To prevent the
possibility of any sparks which
could ignite fuel vapour, use a
plastlc, wooden or brass toof to
release the locking ring.
5 Withdraw the cover locking ring, then it the
pump cover from the top of the pump, and
disconnect the fuel gauge sender unit wiring
plug from the underside of the pump cover
(see illustration).
& Using the hook provided, puil the sender
unit from the clips on the side of the fuel
pump housing (see illustrations).
Refitting
7 Refitting is a reversal of removal, bearing in
mind the following points;

a) Ensure that the sender unit engages
correctly with the clips on the fusl pump
housing.

b) Gheck the condition of the sealing ring on
the underside of the fuel pump cover, and
renew if necessary.

<) Refit the fuel pump caver locking ring by

tapping it anti-clockwise untl the locking
clips ‘click’ into position.

Testing

1 If the pump is functioning, it should be
possible 1o hear it ‘buzzing’ by listening under
the rear of the vehicle when the ignition is
switched on. Unless the engine s started, the
el pump should switch oft after approximately
two seconds. If the noise produced is
excessive, this may indicate a fauity pump,

21t the pump appears to have failed
completely, check the wiring to the pump, and
check the appropriate fuse and relay.

3 To test the performance of the pump,
special equipment s required, and it is

. 1o expose the fuel pump cover.
Locking ring arrowet

730 .

recommended that any suspected faults are
referred to a Vauxhall/Opsl dealer.
Removal

Note: Refer to the precautions given in
Section 1 before proceeding. The fuel tank
should be as empty as possible when carying
out this procedure. if the fuel fevel in the: tank
is high, fuel should be syphoned out through
the filler pipe to avoid any possibility of
spiitage ~ syphon the fuel into a clean metal
container which can be sealed.

4 Depressurise the fusl system as described
in Section 5.

5 Disconnect the battery negative terminal
{refer 1o Disconnecting the battery i the
Reference Chapter).

6 Working inside the vehicle, fold the rear
seat cushion forwards, and where applicable.
Iift the carpet panel to expose the plastic fuel
pump cover.

8.9 Disconnect the fuel pump wiring plug

7.5 Disconnect the fuel gauge sender
‘wiring plug

7.6b ... pull the sender unit from the fuel

pump housing
7 Carefully prise the plastic cover from the
fioor 1o expose the fuel pump cover

8 Reiease the hose ciips, and carefully
disconnect the fuel hoses from the top of the
pump cover. Be prepared for fuel spillage,
and take adequate precautions. Glamp or
plug the open ends of the hoses, to prevent
dirt ingress and further fuel spillage.

9 Disconnect the pump wiring plug (see
illustration).

10 Release the fuel pump locking ring. A
spacial tool (Vauxhall/Opel tool No KM-797)
s avalable for this, but the ring
can be removed by tapping anti-clockwise
until the locking clips release (see
illustration).

Warning: To prevent the
possibility of any sparks whici
could ignite fuel vapour, use a
plastic, wooden or brass tool to
release the locking ring.

810 Releasing the fuel pump locking ring
using a brass drift
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8.1 Disconnect the wiring plugs from the
underside of the cover

1 Lift the pump cover from the housing,
then disconnect the two wiring plugs from the
underside of the cover (see illustration).

12 Loosen the hose clip, and disconnect the
fuel hose from the top of the fuel pump.

13 Press the three pump housing retaining
lugs to release them, and simultansously pull
the pump housing from the tanis using a wire
hook engaged with the eyelet provided (see
illustrations).

14 To remove the pump from the housing,
first pull the filter from the base of the pump
(see illustration), and disconnect the wires
from the pump. Note the wire locations to
ensure correct refitting,

15 Gompress the three locking tabs, and pull
the pump mounting plate and the pump from
the housing (see illustrations).

Refitting
16 Refitting is a reversal of removal, bearing
in mind the following points:

&) Before refiting the fiter to the bottom of
the pump, inspect the fiter for
contamination or blockage, and renew if
necessary.

b) Ensure that the pump molinting plate
engages comectly with the retaining clips
on the housing.

©) Check the condition of the sealing ring on
the underside of the fuel pump cover, and
renew if necessary.

) Refit the fuel pump cover locking ring by
tapping it anti-clockwise until the locking
clips ‘click” into position.

8.14 Removing the fuel filter from the base
of the fuel pump

e
retaining lugs (1 - one shown), and pull the
housing from the tank using a hook
engaged with the eyelet (2)

9 Fuel in%ecuon  system -

1 The system is under the overall control of
the Motronic M 1.5.5 engine management
system, which also controls the Ignition
system (see Chapter 5B).

2 Fuel is supplied from the rear-mounted
tank, via a fuel filter and a pressure regulator,
to the fuel rail. Excess fuel is returned from the
regulator to the tank. The fuel rail acts as a
reservoir for the fuel injectors, which inject fuel
Into the cylinder Inlet tracts, upstream of the
inlet valves. The Motronic M 1.5.5 system is a
‘'sequential’ fuel injection system. This means
that each of the three (1.0 litre engines), or
four (1.2 litre engines) fusl injectors Is
triggered individually, just before the inlet
valve on the relevant cylinder opens.

3 The duration of the electrical pulses to the
fuel injectors determines the quantity of fuel
injected. The pulse duration is computed by
the Motronic slectronic contral unit {ECU) on
the basis of information received from the
following sensors:

2) Throttle position sensor — informs the
ECU of throttle position, and the rate of
throtle opening/closing.

b) Air mass meter —informs the ECU of the
Joad on the engine (expressed in terms of
the mass of air passing from the air
cleaner to the throttie body).

4 3
8.15a Compress the three locking tabs
(arrowed) .. .

8.13b Withdrawing the fual pump houslng
from the fuel tank

) Grankshaft speed/position sensor
informs the ECU of the crankshaft speed
and position.

o) Camshaft position sensor - informs the
ECU when No 1 cylinder is at top dead
centre (TDC) on the firing stroke
(expressed in terms of the position of the
inlet camshaft),

&) Coolant temperature sensor-
ECU of engine temperature.

#) Exhaust gas oxygen sensor - informs the:
ECU of the oxygen content of the exhaust
‘gases (explained in greater detail in
Chapter 4C).

g) Vehiicle speed sensor -
of the vehice speed.

h) Knock sensor — informs the ECU when
engine ‘knock (ore-ignition) occurs
(explained in greater detail in Chapter 58).

4 The signals from the various sensors are
processed by the EGU, and the optimum
fuelling and ignition settings are sefected for
the prevalling engine operating conditions.
& Idle speed is controlled by the idle speed
control motor, which directly regulates the
position of the throtile valve. The motor is
controlled by the slectronic control unit; there
is no provision for direct adjustment of the idle
speed.

6 Similarly, the fuel/air mixture is controlled

within fine limits by the electronic control unit,

via the fuel injectors. No manual adjustment of
fuel/air mixture Is possible.

7 A catalytic converter is fitted, to reduce

harmful exhaust gas emissions. Details of this

informs the

informs the ECU

2
8.15b ...

and withdraw the pump from the
housing
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and other emissions control
squipment are given in Chapter 4C.
8 If certain sensors fall, and send abnormal
signals to the ECU, the ECU has a back-up
programme. In this event, the abnormal
signals are Ignored, and a pre-programmed
value is substituted for the sensor signal,
aliowing the engine to continue running, albeit
2t reduced efficiency. If the ECU enters its
back-up mode, a waming light on the
instrument panel will illuminate, and a fault
code will be stored In the ECU memory. This
fault code can be read using suitable
specialist test equipment.

system

In order to safely test the fuel injection
system components without the risk of
damage to the components or electronic
sontrol unit, specialist test equipment is
required.

The systems have a self-diagnosis function,
and any faults are stored 2s codes in the
electronic control unit memory. These fault
codes can be read using suitable test
equipment such as a fault code reader. If a
fault code reader is available, it should be
connected and operated according to the
instructions supplied with the reader.

System sensors and actuators can be
tasted far continuity and resistance using a
suitable multi-meter, but always ensure that
the ignition is switched off, and that the
relevant sensor or actuator is disconnected
from the engine management system. Refer
1o the precautions given in Section 1 before
attempting to carry out any fault diagrosis.

In the event of a suspected fault, and
suitable test and diagnostic equipment is not
avallable, the best coLrse of action is to seek
advice from a Vauxhall/Opel dealer, who will
have access to the necessary equipment.

11 Fuel injection system §
-components ~ i &
) X
Throttle body
Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Remove the alr cleaner cover, inlet trunking
and airbox as described in Section 2.

3 Partially drain the cooling system as
descrived in Chapter 1 (drain sufficient
coolant to mpty the coofant expansion tank).
4 Release the retaining clips and disconnect
the two coolant hoses from the rear of the
throttle body.

Fustinjactor 3 {voltage high/low or open circui)

POZM

Relay circuit

Fuel injector ¢ oitone | high/low or open eircuit)

EGR valve (2

Electronic ccnn:d it Zumdemifsho fault)
Warning light (vmmge hlgMow or r open-circul)

5 Tum the throttle disc and disconnect the
throttle cable end fitting from the disc.
Release the cable grommet from its bracket
on the inlet manifold
6 Release the retaining clips and disconnect
the crankcase breather hose and the fuel tank
vent valve vacuum hose from the throttle
body.
7 Disconnect the wiring plugs at the idle
speed control motor and throttle position
sensor,
8 Undo tne four bolts and it the throtile body
off the inlet manifold (see illustration).
Recover the gasket.

Refitting
9 Reiitting is a reversal of removal, bearing in
mind the following points:

&) Thoroughly clean the mating faces and

use a new throttle booy gasket
b) On completion, check and if necessary

adjust the throttle cable free piay as
described in Section 3, and top-up the
coolant level as described in ‘Weekly
checks'

11.8 Throttle body retaining bolts
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11.11 Air mass meter inlet trunking
retaining clips (1) and direction of fitting
arrow (2). Arrow must point toward the

throttle body

Air mass meter

Removal

10 Remove the air cleaner cover, inlet
trunking and airbox as described in Section 2,
11 Release the refaining ciips securing the
inlet trunking to the air mass meter and
withdraw the meter (see illustration).
Refitting

12 Refitting is a reversal of removal, but
snsurs that the arrow on the air mass meter
body points toward the throttle body when
fitted.

11.18 Fuel injector wiring trough right-
hand securing bolt (arrowed)

nnect the vacuum hose from
the fuel pressure regulator

-
11.17a Disconnect the wiring plugs at the
coolant temperature sensor (4), and
camshaft position sensor (B) ... .

Fuel injectors

Note: Refer to the precautions given in
Section 1 before proceeding. The seals at
both ends of the fuel injectors must be
renewed on refitting.
Removal

13 Depressurise the
described In Section 5.
14 Remove the ihrottle body as described
previously in this Section

15 Detach the fuel tank vent valve from its
mounting bracket and move the valve to one
side.

16 Disconneot the two engine breather hoses
from the left-hand end of the camshaft cover,
17 Disconnect the wiring plugs at the coolant
temperature sensor, camshaft position sensor
and oil pressure switch (see illustrations).

fuel system as

11.20 Fuel feed and return hose
connections at the fuel rail

11.22 Undo the bolt securing the fuel rail
hose union plate to the manifold

.and at the oil pressure switch
(arrowed)

11.17b ..

18 Undo the two bolts, one at each end,
securing the plastic fuel injector wiring trough
to the top of the fuel rail (see iltustration).
Note that these bolts also securs the fuel rail
to the inlet manifold.

19 Release the retaining clips at each
injector, then lft the wiring trough up and off
the injectors. Place the trough to one side,

20 Disconnect the fuel feed and return hoses
from the fuel rail, noting their locations to aid
refitting (see illustration). B prepared for fuel
spillage, and take adequate precautions.
Clamp or plug the open ends of the hoses, to
minimise further fuel loss.

21 Disconnect the vacuum hose from the fuel
pressure regulator (see illustration).

22 Undo the bolt securing the fuel rail hose
union plate to the inlet manifold, then Ift the
fuel rail complete with the injectors off the
manifold (see illustration).

23 To remove an injector from the fuel rail,
prise out the metal securing clip using a
screwdriver or a pair of pliers, and pull the
injector from the fuel rail

24 Overhaul of the fuel injectors is not
possible, as no spares are available. If faulty,
an injector must be renewed,

Refitting

25 Gommence refitting by fitting new O-ring
seals to both ends of the fuel injectors {see
illustration). Cost the seals with a thin layer of
petroleun jely before fitting.
26 Refitling is a reversal of removal, bearing
in'mind the following points:

11.25 Fit new O-rings (arrowed) ta the fuel
injectors before refitting
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11.38 Idle speed control motor retaining
bolts (arrowed)

2) When refitting the injectors to the fuel rai,
nots that the groove in the metal securing
clip must engage vith the fug on the
injector body.

) Refit the throttle body as describsd.
previously in this Section.

¢} Ensure that all wiring connectors are
securely reconnected, and that the wiring
is secured in the relevant clips and
brackets.

Fuel pressure regulator

Note: Refer to the precautions given in
Section 1 before proceeding. Nev: regulator
O-ring seals must be used on refitting.
Removal

27 Depressurise  the
described in Section 5.
28 Disconnect the battery negative terminal if
nat already done (refer to Disconnecting the
battery in the Reference Chapter).

29 Disconnect the two engine breather hoses
from the left-hand end of the camshatt cover.
30 Disconnect the vacuum hose from the fuel
pressure regulator.

31 Place some rags under the regulator, to
catch any spilt fusl. Extract the retaining clip
and ease the regulator out from ihe fuel rail.
Refitting

32 Refitting is a reversal of removal, but fit
new O-ring seals to the regulator and coat the
seals with a thin layer of petroleun jslly before
fitting.

Idle speed control motor

Note; If a new idle speed control motor is to
22 fitted, it will b nocessary to erase the
agapiive value settings for the old motor,
stored in the engine management ECU
memory. This can only be done using
VauxhalliOpel diagnostic test equipment.
Removal

33 Disconnect the battery negative terminal
{r=fer to Disconnecting the battery in the
Reference Chapter).

34 Remove the arr cleaner cover, inlet
“unking and airbox as described in Section 2.
35 Disconnet the wiring plug from the idle
speed control motor.
36 Undo the iwo

fuel system as

tetaining  bolts and

11.41 Throttle position sensor retaining
screws (arrowed)

withdraw the motor from the throttle body
(see illustration).

Refitting

37 Refitting is a reversal of removal. On
completion, it wil be necessary to take the car
to a Vauxhall/Opel dealer to enable the ECU
memory to be cleared (see the note at the
start of this sub-Section).

Throttle position sensor
Note: If a new throttie position sensor is to be
fitted, it will be necessary to erase the
adaptive value settings for the old sensor
stored in the engine management EGU
mory. This can only be done using
Vauxhall(Ope! diagnostic test equipment.
Removal
38 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).
39 Remove the air cleaner cover, inlst
trunking and airbox as described in Section 2.
40 Disconnect the wiring plug from the
throttle position sensor, located at the rear of
the throttle body.
41 Undo the two retaining screws and
withdraw the ssnsor from the throtiie body
(see fllustration)
Refitting
42 Refitting is a reversal of removal. On
completion, it will be necessary to take the car
10 a Vauxhall/Opel dealer to enable the ECU
memory to be cleared (see the note at the
start of this sub-Section).

Crankshaft speed/position
sensor

Note: A new O-ring seal must be used on
refitting.

43 The crankshaft speed/position sensor is
located at the rear right-hand end of the
cylinder block baseplate, below the starter
motor (see illustration).

44 Disconnect the battery negative terminal
(tefer to Disconnecting the battary in the
Reference Chapter).

45 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support),
46 Disconnect the sensor wiring connector,

3

- 7 . S
11.43 Grankshatt speed/position sensor

then undo the retaining bolt and withdraw the
sensor from the cylinder biock baseplate.
Refitting

47 Refitting is a reversal of removal, but
ensure that the mating surfaces of the sensor
and baseplate are clean and fit a new O-ring
seal to the sensor before refitting
Camshaft position sensor
Removal

48 The camshaft position sensor is located
on the timing cover, on the Inlet camshaft side.
49 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

50 Disconnect the sensor wiring connector.
51 Undo the retaining bolt and withdraw the
sensor from the timing cover.

Refitting

52 Refitting is a reversal of removal, but
ensure that the mating surfaces of the sensor
and timing cover are clean before fitting,

Coolant temperature sensor

53 The coolant temperature sensor is located
in the top of the coolant pump housing,

54 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Referance Chapter).

55 Partially drain the cooling system as
described in Ghapter 1.

56 Disconnect the sensor wiring piug

57 Unscrew the sensor, and withdraw it from
the coolant pump. Recover the sealing ring.
Refitting

58 Refitting is a reversal of removal, but use a
new sealing ring, and on completion, top-up
the cooling system as desaribed in Wesily
checks.

Exhaust gas oxygen sensor

Note: The sensor must be removed and
refitted with the exheust system at normal
operating temperaturs; take great care to
avoid bumns, and damage to tools or
surrounding  components  during  the
procedure — the exhaust system and sensor
will be very hot. If the original sensor is to be
re-used, the threads must be lutricated with
‘special grease on refitting ~ see text.
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Removal

59 If the =ngine is cold, start the engine, and
run it until it reaches normal operating
temperature. Stop the engine

60 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

&1 Unclip the sensor wiring connector from
the bracket adjacent to the oil filter housing,
then separate the two halves of the
connector.

62 Using 2 sultable spanner, unscrew the
nsor from the catalytic converter. It is
advisable to wear suitable gloves, as the
st system will be extremely hot.

83 Withdraw the sensor and its wiring, taking
care not to burn the wiring on the exhaust
system.

Refitting

84 The sensor must be refitted with the
sngine and exhaust system still at normal
operating temperature.

65 If 2 new sensor is being fitted, it will be
supplied with the threads coated in a spscial
grease to prevent the sensor seizing in the
exhaust manifold.

66 If the original sensor is being refitted,
clean the threads carefully. The throads must
be coated with Vauxhall/Opel special grease
(No 18 48 602). Use onlly the specified grease,
which consisis of liquid graphite and glass
beads. As the exhaust system heats up, the
graphite will bum off, leaving the glass beads
betwsen the threads to prevent the sensor
from seizing.

67 Refitting is a reversal of removal, ensuring
ihat the sensor is tightened to the specified
torque..

Vehicle speed sensor

68 The vehicle speed sensor is located in the
transmission casing and removal and refitting
detalls are given in Chapter 7A, Section 5.

Knock sensor

89 The sensor is part of the knock control
system, details of which are given in Chapler 5B,
Electronic control unit

Removal

70 The electronic control unit is attached to
the inlet manifold on the left-hand side.

71 Disconnect the battery negative terminal
(refor to Disconnecting the battery in the
Reference Chapter),

72 Release the adjacent wiring hamess from
its locating clips to gain access to the control
unit wiring connectors.

73 Lift up the locking levers and disconnect
the engine management and body harness
wiring connectors from the control unit {see
illustration).

74 Undo the retaining screw and release the
earth cable from the control unit bracket.

75 Undo the two remaining screws and
remove the control unit from the iniet
manifold.

Refitting

78 Refitting is a raversal of removal. Ensure
that the earth lead is securely connected and
the wiring harness is correctly routed and
retained by the relevant clips.

Emission control system
componenis

77 Details are given in Chapter 4C. Removal
and refitting details for the oxygen sensor are
given earller In this Section.

Removal

Note: A new manifold gasket(s) and, on
1.2 fitre engines, a now EGR pipe gasket must
be used on refitling.

1 Depressurise the fus! system as described
in Section 5,

2 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Ghapter).

3 Remove the throttle body as described in
Section 11,

4 Disconnect the wiring plugs at the oil
pressure switch, coolant temperature sensor
and camshaft position sensor.

5 Release the wiring hamess from its locating
clips to gain access to the electronic control
unit wiring connectors.

6 Lift up the locking levers and disconnect
the engine management and main body wiring
harmess connectors from the electronic
control unit.

7 Undo the retaining screw and releass the
earth cable from the electronic control unit
bracket,

8 Detach the fuel tank vent valve from its
mounting brackst and move the valve to one
side,

9 Disconnect the brake servo vacuum hose
connection at the inlet manifold. On 1.0 litre
engines the connestion is by a conventional
union nut. On 1.2 lirs engines a quick-release
fitting is used. Depress the two tags on the

11.73 Disconnect the wiring connectors.
from the electronic control unit. Note the
location of the earth lead (arrowed)

side of the fitting and withdraw the fitting from
the manifold pips stub.

10 Undo the two bolls and release the wiring
harmess support brackst from the rear of the
inlet manifold

11 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
12 From under the car, undo the bolt
securing the support bracket to the base of
the inlet manifold. Slacken the bolt securing
the bracket to the cylinder block and twist the
bracket to one side.

13 On 1.0 fire engines, dstach the additional
lower wiring hamess brackst from the inlet
manifold.

14 Undo the two bolts, one at each end,
securing the plastic fuel injector wiring trough
o the top of the fuel rail. Note that these bolts
also secure the fusl rall to the Inlet manifold.
15 Release the relaining clips at each
injector, then lft the wiring frough up and off
the injectors. Place the trough to one side.

16 Disconnect the fuel feed and return hoses
from the fuel rail, noting their locations to aid
refitting. Be propared for fuel spillage, and
take adequate pracautions. Glamp or plug the
open ends of the hoses, to minimise further
fuel loss.

17 Disconnect the wiring plug from the top of
the EGR valve and the wiring connector from
the adjacent temperature gauge sender.

18 Release the DIS ignition module cover
from the centre of the camshaft cover and
remove it toward the transmission end of the
engine:

19 Disconnect the witing plug from the lsft-
hand end of the DIS module.

20 Disconnect the fusl injector wiring trough
wiring conngctor.

21 Undo the retaining bolt and release the
left-hand engine lifting bracket from the
oylinder head, complete with attached wiring
hamess.

22 On 1.2 litre engines, undo the two bolts
securing the EGR pipe to the side of the EGR
valve housing at the left-hand end of the
cylinder head. When the inlet manifold has
been removed, racover the gasket between
the pips flange and valve housing.

23 Undo the six nuts (1.0 litre engines) or six

12.26 Fitnew individual rubber seals to
the grooves in the inlet manifold on
1.2 litre engines
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tubular bolts (1.2 litre engines) securing the
manifold to the cylinder head. Note that.on
1.2 litre engines, the tubular bolts are
Internally retained and cannot be removed
completely from the manifold.

24 Withdraw the Inist manifold from the
cylinder head studs, and recover the one-
pisce gasket or the four individual rubber
seals, as applicable.

Refitting

25 Thoroughly clean the mating face of the
inlet manifold and cylinder head, ensuring that
all traces of old gasket are removed (where
applicable).

26 Locate a new one-piece gasket over the
manifold studs, or fit the individual rubber
seals to the grooves in the manifold mating
face (see illustration).

27 Locate the manifold over the oylinder
head studs and secure with the nuts or
tubular boits tightened progressively to the
speoified torque,

28 On 1.2 litre engines, refit the EGR pipe to
the EGR housing using a new gasket. Secure
the pipe with the two bolts tightened to the
specified torque.

29 Refit the left-hand engine lifting bracket
and wiring hamess.
30 Revonneat the wiring plug to the DIS
module and refit the mod

13.5 Remove the engine liting brackets
fram the front of the cylinder head

38 Reconnect the two wiring connectors to
the electronic control unit and secure the
earth lead to the control unit bracket with the
retaining screw. Repasition the wiring hamess
moved ciear for access

39 Reconnect the wiring plugs at the ofl
pressure switch, coolant temperature sensor
and camshaft position sensor.

40 Refit the throttle body as described in
Section 11

31 Reconnect the EGA valve wiring plug and
the temperature gauge sender wiring
‘connector.

a2 Reconnect the fuel feed and retum hoses
1o the fusl rail.

33 Locate the plastic fuel injestor wiring
trough over the injectors ensuring that the
wiring connectors correctly engage. Secure
the trough with the two retaining bolts, then
reconnect the wiring connactor.

34 From under the car, reposition the inlet
manifold support brackst and refit the bolt
securing the bracket to the manifold. Tighten
this bolt, anc the bolt securing the bracket to
the cylinder block, to the spacified torque.

35 Refit the wiring hamness support bracket(s)
to the inlet manifold.

38 Reconnect the brake servo vacuum hose
to the inlet manifold.

37 Refit the fuel tank vent valve to its
mounting bracket.

Removal

Note: New manifold retaining nuts, a new
manifold gasket, catalytic converter flange
gasket and oil dipstick guide tube O-rings
must be used an refitting.

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Ghaptar).

2 On models equipped with air conditioning,
carry out the following:

) Remove the auxilary drivebeit from the air
conditioning compressor puliey as
described in Chapter 1. Note that it is not
necessary to remove the belt completely,
as fong as itis free of the pulley.

b) Undo the bolt securing the refrigerant
pipe/hose bracket to the front of the
cylinder head.

) Undo the bolts securing the air
conditioning compressor to the timing

13.6 Undo the bolt (arrowed) and remove
the oil dipstick guide tube

cover and eylinder biock. Release the
refrigerant hoses and pipes from the
retaining clips as necessary and move the
compressor to one side, clear of the
mapifold. Tie or support the campressor
in this position. Do not discannect the
refrigerant pipes/hoses from the
compressor.
3 Unclip the oxygen sensor wiring connector
from the bracket adjacent to the oil filter
housing, then separate the two halves of the
connector.
4 Undo the three nuts securing the catalytic
converter flange to the exhaust manifold.
Undo the two bolts securing the converter
support bracket to the cylinder block
baseplate and separate the converter from the
manifold, Lower the exhaust system clear of
the manifold and support it in this position
Recover the flange gasket.
5 Undo the two bolts and remove the engine
lifting brackets from the front of the cylinder
head (see illustration).
6 Undo the bolt securing the ol dipstick
guide tube to the exhaust manifold and
withdraw the dipstick and guide tube from the
cylinder block baseplate (see illustration).
Suitably cover or plug the guide tube aperture
in the cylinder block baseplate to prevent dirt
ingress.
7 Undo the two bolts and remove the exhaust
marifold heat shield (see illustration)
8 Undo the retaining nuts and withdraw the
exhaust manifold from the cylinder head studs
(see illustrations). Recover the manifold
gasket.

13.7 Remove !I\e exnaust manlfold h:at

13.8a Undo the exhaust manifold retair

1380 . v+ and Withdraw the manifold from
s

"'the cylinder head st
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Hazsa7

147 Exhaust system cutting
point

1 Exhaust front section

2 intermediate sitercer

8 Cutting point - 254 10 256 mm
from intermediate silencer

Refitting
9 Refitting is a raversal of removal, bearing in
mind the following points:

2) Ciean the gasket faces of the marifold
and the aylinder head.

b) Refit the manifold using a nev: gasket and.
new retaining nuts.

<) Renew the ol dipstiok guide tube O-rings
and lubricate the O-rings with petroleum
Jelly before refitting.

d) Reconnect the catalytic converter to the
manitold using a new flange gasket.
Tighten the converter-to-manifold nuts to
the specified targue fist, followed by the
support bracket bolts.

&) On engines with air conditioning, refit the
auiliary drivebelt as described In Chap-

General information
1 With the exception of the rear silencer box,
the exhaust system originally fitted to the

vehicle at the factory is a single-section
welded unit, which includes the  integral
catalytic canverter.

2 Periodically, the exhaust system should be
checked for signs of leaks or dzmage. Also
inspest the system rubber mountings, and
renew if necessary.

3 Small holes or cracks can be repaired Using
proprietary exhaust repair products.

4 Befors renewing an indivicual section of the
exhaust system, it Is wise to inspect the
remaining sections. If corrosion or damage is
evident on more than one section of the
system, it may prove more economical to
renew the entire system.

Component renewal

5 With the exception of the rear silencer box,
individual sections of the system can only be
removed by cutting the syster, and using
suitable clamps and sleeves to join the new
section to the remainder of the system.
Individual front, intermediate and rear
sections of the exhaust system are available
from Vauxhall/Opel dealers.

6 [f any part of the system is to be renewed, it
is important to ensure that the correct
replacemant components are obtained for the
particular madel cancernes

7 If it proves necessary to cut the system in
order to renew particular components, the
cutting point is 254 to 256 mm in front of the
intermediate silencer (see illustration). It is
strongly recommended that any such work is
entrusted to a Vauxhall/Opel dealer, or
exhaust specialist

8 If work is to be carried out on the exhaust
system, first jack up the vehicle and support
securely on axle stands (see Jacking and
vehicle suppor
9 The axhausl front  section  (catalytic
converter) can be disconnected from the
manifold after removing the three securing
nuts and two support bracket bolts. Recover
the gasket after separating the flange joint
and renew the gasket on refitting.

10 To remove the entire exhaust system,
disconneot the joints, or cut the system as
necessary (with regard 1o the spara sections
available), then unhook the rubber mountings,
and withdraw the relevant section of. the

system.
11 When refitting the catalytic converter to
the manifold, refit and loosely tighten the
three flange nuts and the two support bracket
bolts. The three flange nuts should then be
tightened to- the specified torque first,
followed by the support bracket bolts.
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Chapter 4 Part B: Fuel and exhaust systems -
1.2 SOHC, 1.4 & 1.6 litre engines

Contents

Air cleaner assembly ~ removal and refitting
Air cleaner filter element renewal
Alr cleaner intake air temperature control
{single-point fuel injection) - testing .
Engine management system check . .
Exnaust manifold — removal and refittin
Exhaust system - general information and ccmpor\ar\t e

3 3
See Chapter 1

See Chapler 1

Exhaust system cheok . e Chapter 1
Fuel filter renewal . .. .. Sea Chapter 1
Fuel gauge sender unit - removal and reftting N
Fuel injection system components ~ testing At
Fuel injection systems — general information b 10
Fuel pump - testing, removal and refitting . . e N

Degrees of difficulty

Fuel system - depressurising .
Fual tank - removal and refitting .
General information and precautions
Inlet manifold ~ removal and refittn
Multi-point fuel injection system components (DOHG engin
removal and refitting
Mutti-point fuel wecllon system components (SOHC engines) -
removal and ref
Single-point fuel lmucﬂcn system components —
removal and refitting . .
Throttle cable - removal, reftiing and adjustment
Throttle pedal - removal and refitting 2

es) -

| Easy, suitable for S | Fairy easy, suitable ‘ Fairly difficult, 2, | Difficut, suitable for 2, | Very difficutt, N
novice with fitte 23 | for beginner with e\\ suitable for competent & | experienced DIY § su‘rtab\e!ue;qmnlvi
experience % SOme experience & DIY mechanic & mechanic § or professional §

Specifications
General

S :
1.2 litre SOHG (X 12 §7) engines
1.4 litre SOHC engines:
X14 SZ engines .
C 14 SE engine ..
1.4:and 1.6 lire DOHG (X 14 XE and X 16 XE) engines ..

Multec single-point fuel injection

Multec single-point fuel injection
Multeo M multi-point fusi injection
Multec § sequential multi-point fusl injection

“For details of engine code location, see ‘Vehicle !dsnﬁhcarrun in the Refefence Chapier.
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Fuel pump

Type ! e e e Electric, mounted in fuel tank

Fuel grade

Note: 35 RON (Premium) unleaded fuel Is the fus recommended by the manufacturers. 98 RON (Super) unleaded may also be used but there will

be no performance gain, or economy savings, by doing so.

95 RON

(Premium) or 98 RON (Super) unleaded
point fuel injection (C 14 SEf . (Premium) or 98 RON (Super) unleadsd
72 SOHC engine with single- pmr\( fuel m]emmn (X1482p .... 95RON (Premium) or 98 RON (Super) unleaded
itre DOHC engine 95 RON (Premium) or 98 RON (Super) unieaded
ine? 95 RON (Premiurm) or 98 RON (Super) unleaded
"_vgﬁsvﬂcvana Unioaded fuel s available, 91 RON (Regula) Unleaded ful can be used), but thers wil be a reduction in sngine powet and

2 ifno mgrw-ucrans unleaded fuel is available, 91 RON (Regular) unleaded fuel can be used, provided severe engine loads (including towing and
reavy payioads) and full-throttle operation are avoided, but there wil be & reduction in engine power and torque.

The octane coding plug must be positioned correctly in accordance with the octane rating of the fuel being used - refer to Section 1, for details.
17 no higher-actane unleaded fuel is available, 91 RON (Regular) unleaded fuel can be used, provided a special octane plug (available from a
Vauxhall/Opel dealer) is used, but there will be a reduction in engine power and torque.

Multec single-point fuel injection system data

Idle speed {not adjustable ~for reference only) . ..... B820t09801pm
Idle mixture CO content (not adjustable - for reference anly) . 0.4% maximum
Crankshaft speed/position sensor-to-sensor wheel air gap 1.0£07mm

Muitec M multi-point fuel injection system data

Idie speed (not adjustable - for reference only) 850 t0 1010 rpm
Idie mixture CO content (not adjustable - for refarence only) . 0.4% maximum
Crankshaft speed/position sensor-to-sensor wheel airgap ......... 1.0+07mm

Multec S sequential multi-point fuel injection system data
Idie speed (not adjustable - for reference only) . 820 0 980 rpm

Idie mixture GO cortent (not adjustable — for reference only) ... 0.8 % maximum
Crankshaft spead/position sensor-to-sensor wheel airgap ......... 1.0+07mm
Torque wrench settings Nm Ibf ft

Single-point fuel injection system

Goolant temperature sensor 20 15
Exhaust front section-to-manifold nuts 25 18
Exhaust manifold securing nuts ... 2 16
Fuel line-to-fusl injection unit union nuts . = S ety <3 22
Fuel injection unit-to-inlet manifold nuts. . it ORI 16
Inlet manifold nuts/bolts . 22 16
Oxygen sensor . 30 22
Multec M muiti-point fuel injection system

Coolant temperature sensor 20 15
Exhaust front section-to-manfold nuts 25 18
Exhaust manifold securing nuts . 22 16
Inlet manifold nuts/bolts 22 16
RYIBIVEUNEDE. 2.t okt o w30t i s o 30 22
Multec § sequential multi-point fuel injection system

Goolant temperature sensor . ... ... 14 10
Exhaust front section-to-manifold nuts 25 18
Exhaust manifold securing nuts . 22 16
Heat shield to exhaust manifold 8 6
Lower section of nlet manifold-to-cylinder head nuts - 20 15
Oxygen sensor 30 22
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General information

1 Three different basic types of fuel injection
system are used on the engines covered in
this Part of Chapter 4, these being Multec
single-point fuel injection, Multec M muiti-
point fuel injection, and Muitec S sequential
multi-point fuel injection. The systems are
described in more Getallin Section 10.

2 Fuel is supplied from a tank, mounted
under the rear of the vehicle, by an electric
fuel pump. mounted in the tank. The fuel
passes through a filter to the fuel injection
system, which incorporates various sensors,
aotuators, and an electronic control unit,

3 The Inducted air passes through an air
cleaner, which incorporates a paper filter
element to filter out potentially-harmful
particles (serious intemal engine damage can
be caused if foreign particles enter through
the air intake system). On single-point fuel
injection engines, the air cleaner has a
vacuum-controlled air intake, supplying a
blend of hot and cold air to suit the prevailing
engine operating conditions.

4 The electronic control unit controls both the
fuel injection system &nd the ignition system,
integrating the two into a complete engine
management system. Refer to Ghapter 58 for
details of the ignition side of the system.

5 The exhaust system on all models
incorporates a catalytic converter to reduce
exhavist gas emissins. Further detals can be
found in Chapter 4C, along with details of the

other emission control systems and
components.
Octane plug adjustment

6 The fusl cotane recommendations for each
engine are given in Chapter 1 Specifications.
7 On the C 14 SE engine, an octane coding
plug is provided. The plug is located in the
engine compartment, in a bracket attached to
ihe right-hand suspension strut top mounting
(see illustration). The coding plug allows the
engine management system to optimise the
ignition timing for the type of fuel in use.

1.7 Octane coding plug location (arrowed)
in engine compartment - C 14 SE engine

8 By reversing the position of the octane
coding plug in its connector, it is possible to
choose between two octane ratings. The
number visible on the plug should correspond
to the octane rating of the fus! in use.

9 It is also possible to selsct a third ootane
rating by using a special coding plug,
available from a Vauxhall/Opel dealer.

10 | the octane rating of the fusl being used
is to be changed, allow the fuel tank to
become practically empty, then fill the tank
with the new type of fuel. Ensure that the
ignition is switched off, then release the
octane coding plug from its bracket and
reverse the position of the plug in its
connector to correspond with the octane
rating of the new type of fuel.

11 On all other engines, the engine
management system automatically adjusts the
Ignition timing for the type of fuel in use, via the
knock control system (see Chapter SB).
Precautions

Note: Rejer to Parl C of this Chapter for
general information and precautions relating
to the catalytic converter,

12 Before disconnecting any fuel lines, or
working on any part of the fuel system, the
system must be depressurised as described
In Section 6.

d) Do not attempt to improvise fault
diagnosis procedures using a test fight or
multi-meter, as irraparable damage could
be caused to the control unit.

&) After working on fuelinjection/engine
management system components, ensure
that all wining s correctly reconnected
before reconnecting the battery or
switching on the ignition,

Warning: Many of the

procedures in this Chapter

require the disconnection of fuel

line connections, and the
removal of components, which may resuit
in some fuel spillage. Before carrying out
any operation on the fuel system, refer to
the precautions given in ‘Safety first? at
the beginning of this manual, and follow
them implicitly. Petrol is a highly-
dangerous and volatile liquid, and the
precautions necessary when handling it
cannot be overstressed.

2 Air cleaner intake air
temperature control (single- =
point fuel injection) - testing

1The alr cleaner is thermostatically-

controlled, to prov\ds air at the most suitable

13 Care must be taken when
the fusf lines. When disconnecting  fuel union
or hose, loosen the union or clamp screw
slowly, to avold sudden uncontrolled fuel
spillage. Take adequate fire precautions.

14 When working on fuel system
components, scrupulous cleanliness must be
observed, and care must be taken not to
introduce any foreign matter into fus! lines or
components.

16 After carrying out any work involving
discornection of fuel fines, it is advisable to
check the connections for [eaks: pressurise
the system by switching the ignition on and
off several times

16 Elestronic control units are very sensitive
components, and certain precautions must be
taken to avold damage to these units as
follows.

&) When carrying out welding operations on
the vehicle using slectric welding
equipment, the battery and alternator
should be disconnected,

b) Atthough the underbonnet-mounted
controf units will tolerate normal
underbonnet conditions, they can be
adversely affected by excess heat or
moisture. If using weldling equipment ar
Ppressure-washing equipment in the
vicinity of an electronic control unit, take
care not to direct heat, or jets of water o
steam, at the unit, If this canot be
avoidea, remove the control unit from the.
vehicle, and protect its wiring plug with a
plastic bag.

c) Before disconnecting any wiring, or
removing companents, always ensure that
the ignition is switched o

with minimum
St i Lo

2 The optimum air temperature is achieved
by drawing in cold air from an air intake at the
front of the vehicle, and blending it with hot air
from a shroud on the exhaust manifold. The
propartion of hot air and cold air is varied by
the position of a flap valve in the air cleaner
intake spout, which is controlied by a vacuum
diaphragm unit. The vacuum applied to the
diaphragm is regulated by a heat sensor
Iocated within the air cleaner body.

37To check the operation of the air
temperature control, the sngine must be cald.
First check the position of the flap valve. The
air cleaner cover and the air filter element
must be removed in order to view the flap
valve (see illusiration). Check that the flap is
initially closed, to admit only cold air from
outside the vehicle. Start the engine, and
check that the flap now opens ta admit only
het air from the exhaust manifold.

23 Intake alr temperature control flap
valve (arrowed) in air cleaner casing
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36 Disconnecting the intake air
temperature control vacuum pipe from the

air cleaner

.. and disconnect the trunking from
the air cleaner casing

=
3.8b

4 Temporarily refit the filter element and the
air cleaner cover.

5 Run the engine until it reaches normal
operating temperature.

6 Remove the cover and the filter
element once more, and check that the flap is
now closed, to admit only cold air from
outside the vehicle, or in cold weather,
a mixture of hot and cold air. Refit the
filter element and the cover after making the
check.

7 I the flap does not function correctly, the
alr cleaner must be renewed, as parts are not
available individually.

3.7 Disconnecting the hot-air trunking
from the exhaust manifold hot-air shroud

3.9 Pull the front locating gmmmel
(arrowed) upwards . .

'3 Aircleaner assembly~
removal and refitting

oy

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Where applicable, disconnect the wiring
plug from the intake air temperature sensor,
located in the air inlet trunking.

3 Disconnact the air inlet trunking from the

3.140a

. then pull the air cleaner assembly forwards to release
the rear locating rubbers (arrowed) . . .

3.100

ake mmkmg plastic
stud from the crossmember

airbox an the fuel injection unit (single-point fuel
injection models), or the throttle body (multi-
point fuel injection models), as applicable.

4 Release the securing clips, then ift off the
air cleaner cover, and remove It from the
vehicle.

5 Lift out the air cleaner element.

6 Where applicable, disconnect the intake air
temperature control vacuum pipe from the air
cleaner casing (see illustration).

7 Where applicable, disconnect the hot-air
trunking from the exhaust manifold Hot-air
shroud {see illustration).

8 Undo the plastic stud securing the air
intake trunking to the engine compartmant
front crossmember, then disconnect the
trunking from the front of the air cleaner
casing, and withdraw the trunking (see
illustrations).

9 Pull the air cleaner front locating grommet
to release it from the hole in the air cleaner
casing, then pull the casing upwards over the
grommet (see illustration).

10 Pull the assembly forwards to release the
rear locating rubbers, and withdraw the
assembly from the engine compartment (see
illustrations).

Refitting
11 Refitting is a reversal of removal.

- and withdraw the assembly
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SOHC engine models

Removal

1 On models with single-point fuel injection,
remove the airbox from the top of the fuel
injection unit, with reference to Section 12 if
necessary.

2 Release the securing clip, and disconnect
the cable end balljoint from the throttle linkage

5

[see illustration).

3 Release the cable grommet from its bracket
on the inlet manifold {see illustration). On
automatic

&) Ensure that the cable is correctly routed,
as noted during removal,

b) Ensure that the bulkhead grommet is
correctly seated in its aperture, and that,
where applicable, the circlip is engaged
with the grommet.

©) Check the throttle mechanism for
satistactory aperation, and if necessary
adjust the cable as described in the
following paragraphs.

Adjustment

8 The cable adjustment is controlled by the
position of the metal clip on the cable sheath
at the bracket on the inlet manifold.

9 The cable shiould be adjusted so that when
the throttle pecal Is released, there Is very
slight free play in the cable at the fuel injection

the kickdown switch wiring connector and
release the kickdown switch from the
bulkhead.

4 Working inside the driver's footwell, pull the
cable end from the top of the throttle pedal
(see illustration).

5 Where applicabls, remove the circlip
securing the cable grommet at the bulkhead
in the footwell.

6 Make a careful note of the cable routing,
then pull the cable through the bulkhead into
the engine compartment.

Refitting

7 Refitting is a reversal of removal, beating in
mind the following points:

4.2 Releasing the throttle cable end
balljeint clip (arrowed)

4.4 Pull the end of the thrattle oable from-
the pedal - note cable grommet seouring
circlip (arrowed) at bulkhead

body end.

10 Check that when the throttle pedal is fully
depressed, the throttle valve Is fully open.

11 Adjust the position of the olip on the cable
sheath to achleve the desired results.
DOHC engine models

Removal

12 Disconnect the battery negative terminal
(refer to Disconnecting the, battery in the
Reference Ghapter). If desired, for improved
access, remove ihe battery completely as
described in Chapter 5A.

13 Partially drain the cooling system as
described in Chapter 1 (drain sufficient
coolant to empty the coolant expansion tank).

4.3 Releasing the throftle cable grommet
from the bracket. Note clip (arrowed)
provided for cable adjustment

4.14 Release the throttle cable grommet
from the throttle body bracket

14 Disconnect the hoses from the coolant
expansion tank, then unscrew the securing
nuts, and withdraw the expansion tank. Note
that the lower hose is more easily
disconnected once the tank has been
removed.

15 Disconnect the cable end from the throttle
linkage.

16 Releass the cable grommet from the
throttle body bracket (see illustration).

17 On automatlc transmission models,
disconnect the kickdown switch wiring
connestor and release the kickdown switch
from the bulkhead

18 Release the cable from the clips in the
engine compartment. Note that the cal
routed around the front of the engine
compartment, above the radiator.

19 Proceed as described in paragraphs 4
106 inclusive.

Refitting

20 Refitting is a reversal of
in mind the following points:

a) Ensurc that the cable s comrectly routed,
as noted during removal.

b) Ensure that the bulkhead grommet is
correotly seated in s aperture, and that,
where applicable, the circlio is engaged
with the grommet.

) Cheok the throttle mechanism for
satistactory operation, and if necessary
adjust the cable with reference to
paragraph 21

o) Refit the battery, if removed, and/or
reconnect the battery lead(s).

&) Refit the coolant expansion tank then top-
up the cocling system with reference to
"Weekly checks'

Adjustment

moval, bearing

21 Proceed as deseribed in paragraphs 8
to0 11 inclusive; noting that the adjustment is
controlled by the position of the metal clip on
the cable sheath at the throttle body bracket.

Removal

1 Unelip the throttle cable end from the top of
the pedal.

2 Remove the spring clip from the end of the
throttie pedal pivot shaft.

3 Unhook the retum spring from the pedal,
and slide the pedal from the end of the pivot
shaft.

Refitting

4 Refitting is & reversal of removal, but on
completion, check and if necessary adjust the
throttle cable free play as deseribed in
Section 4.
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6 Fuel system -
depressurising

Warning: The fusl system is
pressurised all the time the
ignition is switched on, and will
remain so for a considerable

time after switching off. It is therefore

essential fo depressurise the system
before disconnecting fuel lines, or canying
out any work on the fuel system
components. Failure to do this before
canrying out work may result in a sudden
release of pressure which may cause fuel
spray - this constitutes a serious fire
hazard, and a health risk. Note that, even
when the system has been depressurised,
fus! will still be present in the system fuel
lines and components, and adequate
precautions should still be taken when
cartying out work.

1 Tha fusl system referred toIn this Section Is

defined as the tank-mounted fuel pump, the

fuel fitter, the fuel injectors, the fuel rail and
the pressure regulator, and the metal pipes
and flexible hoses of the fusl lines between
these components, All these contain fuel
which will be under pressure while the engine

Is running, andjor while the ignition is

switched on. The pressure will remain for

some time after the ignition has been

switched off, and must be relieved in a

controlled fashion when any of thess

components are disturbed for servicing work.

2 Disconnect the battery negative terminal

(refer to Disconnecting the battery in the

Reference Section of this manual).

3 Place a container beneath the connection/

union to be disconnected, and have a large

rag ready to soak up any escaping fuel not
being caught by the container.

4 Slowly loosen the connection or union nut

to avoid a sudden release of pressure, and

position the rag around the connection, to
catch any fuel spray which may be expelled.

Once the pressure is released, disconnect the

fuel line. Plug the pipe ends, to minimise fuel

loss and prevent the entry of dirt into the fuel
system.

7.8 Disconnect the fuel hoses {arrowed)
from the rear of the tank -
Hatchback models

Note: During this procedure, the rear of the
vehicle must be raised sufficiently to enable
the ful tank Sectiring straps 1o be lowersc far
enough to ailow the fuel tank to pass below
the rear axie ~ the front ends of the tank

securing straps are mounted on hinge pins on
the vehicle underside, and cannot be
removed.

Removal

1 Depressurisa the fusl system as described
in Section 6.

2 Disconnect the battery negative terminal if
not already dona (rafer to Disconnecting the
battery in the Reference Chapter).

3 Syphon out any remaining fusl in the tank
torough the filler pipe into a clean metal
container which can be sealed.

4 Chock the front wheels, then jack up the
rear of the vehicle and support securely on
axle stands (see Jacking and vehicle support).
5 Disconnect the rear of the exhaust system
from its rubber mountings, and lower the
system, or move it to ane side sufficiently to
enable removal of the fuel tank. On certain
models, it may be necessary to remove the
exhaust system completely to allow sufficient
clearance ~ refer to Section 17 for details on
removing the exhaust mountings and
components.

6 Where applicable, remove the handbrake
cable heat shield.

7 Siacken the handbrake cable adjuster with
reference to Chapter 9, then pull the rubber
grommet from the connecting link under the
vehicle floor, and disconnect the rear section
of the handbrake cable from the connecting
link. Relsase the cable from the brackets on
the underbody and fuel tank, as applicable,
and move the cable clear of the working area,
8 Working under the veficle, release the hose
clamps, and disconnect the fuel hoses from

the rear of the fusl tank (see

locations to ensure correct refitting. A
Vauxnall/Opel special toal is available to
release the fuel line connestors, but provided
care is taken, the connectors can be released
using a pair of long-nosed pliers, or similar
tool, to depress the retaining tangs. Refer to
Fuel fitter renewal in Chapter 1 for further
details

10 Unscrew the securing bolt and remove
the fusl filter, compilete with its clamp, from
the fuel tank (see illustration)

11 Fold the rear seat cushions forwards.

12 Lift the carpet panel on the right-hand
side of the floor to expose the plastic fuel
pump cover.

13 Carefully prise the plastic cover from the
floor to expose the fuel pump.

14 Disconnect the pump wiring plug.

15 Clamp the fuel feed and retum hoses to
prevent fuel spillage, then release the hose
clips, and carefully disconnect the fuel hoses
from the top of the pump. Be prepared for fuel
spillage, and take adequate fire precautions.
16 Support the weight of the fuel tank on a
jack with interposed block of wood.

17 Remove the two nuts from the securing
straps at the rear of the fuel tank (see
illustration). Lower the straps clear of the rear
axle to allow sufficlent clearance to withdraw
the fuel tank.

18 Lower the tank sufficiently to enable
access to the fuel hoses clipped to the tank.
Unclip the relevant hoses from the tank,
noting their locations to ensure correct
refitting.

19 Continue to lower the tank until it can be
vemaved from under the vehicle,

Refitting

20 If the tank contains sediment or water, it
may cleaned out with two or three rinses of
clean fuel. Remove the fuel filter, fuel gauge
sender unit and fuel pump as described in
Sections 8 and 9 respectively. Shake the tank
vigorously, and change the fuel as often as is
necessary to remove all contamination from
the tank. This procedure should be carried out
in a well-ventilated ares, and it s vital to take

9 Release the connectors and disconnect the
fusl hoses from the fuel filter, noting thelr

7.10 Fuel filter-to-fuel tank secul
{arrowed] - Hatchback models

adequate fire
21 Any repairs to the fuel tank should be
carried out by a professional. Do not under

7.17 Fuel tank strap securing nut (1) and
handbrake cable bracket (2) =
Hatchback models
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7i24 Dissonhect ths fusk hoses farmosil
from the rear of the tank - Combo Van
models

any circumstances attempt any form of DIY
repair to a fuel tank.
22 Refitting is a reversal of removal, bearing
inmind the following points:

2) Ensure that ail hoses are securely
reconnected to their correct locations, as
noted before removal.

b) Check the handbrake cable adjustment,
as described in Chapter 9.

<) On completion, fil the fuz tank, then run
the engine and check for leaks. If leakage
is evident, stop the engine Immediately
and rectify the problem without dlay.

Combo Van models

Note: During this procedurs, the rear of the
vehicle must be raised sufficiently to enable
the fuel tank securing straps to be lowered far
snough to allow the fuel tank to pass bslow
the rear axie - the front ends of the tank
Securing straps are mourited on hinge pins on
the vehicle underside, and cannot be
removed.

Removal

23 Proceed as described in paragraphs 1
to 4 inclusive.

24 Working under the vehicle, release the
hose clamps, and disconnect the fuel hoses

7:25 Disconsiectinistis insdommi
{arrowed) - Combo Yan models

of the fuel

from the
illustration).
25 Working at the front right-hand comer of
the fuel tank, release the connsctors, and
disconnect the fuel lines which run around the
side of the tank, noting their locations to
ensure correct refitting (see illustration). Be
prepared for fuel spillage, and take adequate
fire pracautions. A VauxhalVOpel special tool
is available o release the fue! line connectors,
but provided care is taken, the connectors
can be released using & pair of long-nosed
pliers, or similar tool, to depress the retaining
tangs. Refer to Fuel filter renewal in Chapter 1
for further details.

26 Unscrew the securing nut and wiithdraw
the fuel filter, complete with ts bracket, from
the fuel tank securing strap stud at the rear of
the fuel tark. Support the filter to one side,
clear of the working area.

27 Support the weight of the fuel tank on a
Jack with interposed block of wood.

28 Remove the two nuts from the securing
straps at the rear of the fuel tank. Lower the
straps clear of the rear axle to allow sufficlent
clearance to withdraw the ful tank.

29 Lower the tank sufficiently to enable
access to the fuel pump wiring plug, and
disconnect the plug.

rear tank (see

30 Conlinue to lower the tank until it can be
removed from under the vehicle

Refitting

31 Refer to paragraphs 20 and 21.

32 Refitting is a reversal of removal, bearing
in mind the following points:

a) Ensure that all hoses are secursl,
reconnected to thelr corect focations, as
roted before removal,

5) On completion, fil the fusl tank, then un
the engine and check for ieaks. If leakage
is evident, stop the engine immediately.
and rsctify the problem without defay.

Corsa models

Removal

Note: The fuel tank should be as empty as
possible when carrying oLt this procedure. If
the fuel level in the tank is high, fuel should be
syphoned out through the filer pips to avoid
any possibility of spillage ~ syphon the fusl
into a clean metal container which can be
sealed.

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reterence Chapter)

2 Working inside the vehicle, fold the rear
seat cushion forwards, and where applicable
Iift the carpet panel to expose the plastic fuel
pump cover.

3 Carefully prise the plastic cover from the
floor to expase the fuel pump cover (see
illustrations).

4 Release the fuel pump caver locking ring. A
speoial tool (Vauxhal/Opel tool No KM-797 )
is available for this, but the ring can be
remaved by tapping antl-clockwise until the
locking clips release

8.3a Prise the plastic cover from the floor ., . .

to expose the fuel pump cover. Locking ring arrowed ~
Hatchback models
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85 Disconnect the fusl g gauge sender
‘wiring plug ~ Hatchback models

plastic, wooden or brass tool to
release the focking ring.

§ Withdraw the cover locking ring, then lft the

pump cover from the top of tha pump, and

disconnect the fuel gauge sender Lnit wiring

plug from the underside of the pump cover

(see illustration).

6 Using the hook provided, pull the sender

unit from the clips on the side of the fuel

pump housing (see illustrations).

Refitting

7 Refitting is a reversal of removal, bearing in

mind the following points:

&) Ensure that the sender unit engages
correctty with the clips on the fuel pump
fousing.

b) Check the condition of the sealing ting on
the underside of the fuel pump cover, and
renew if necessary.

¢ Refit tha fuel pump cover locking ring by
tapping it anti-clockwise until the locking
clips ‘click’ into position.

Combo Van models
Removal

8 Remove the fuel tank as described in
Segtion 7.

Warning: To prevent the
possibility of any sparks which
could ignite fuel vapour, use a

9 Release the connectars, and disconnect the
fuel lines from the fuel pump cover, noting their
locations to ensure correct refitting. Be
prepared for fuel spillage, and take adequale
fire precautions. A Vauxhall/Opel special ool is
available {o release the fuel line connectors, but

9.9 Disconnect the fuel pump wiring plug -
Hatchback models

86a Using the hook . ...

in the absence of this tool, the connectors can
be released using a pair of long-nosed pliers,
or similar tool, to depress the retaining tangs.
10 Proceed as described in paragraphs 4
10 6 inclusive.

Refitting

11 Proceed as doscribed In paragraph 7.

12 On completion, refit the fuel tank as
described in Section 7.

Corsa models

Testing

1 If the pump is functioning, it should be
possible to hear it ‘buzzing’ by listening under
the rear of the vefiicle when the ignition is
switched on. Unless the engine is started, the
fuel pump should switch off after approximately
two seconds. If the noise produced is
excessive, this may indicate a faulty pump.
21f the pump appears to have f
completely, check the wiring to the pump, and
check the appropriate fuse and relay.

3 To test the performance of the pump,
special equipment s required, and it is
recommended that any suspected faults are
referred to a Vauxhall/Opel dealer.

Removal

Note: The fuel tank should be as emply as
possible when carrying out this procedure. If
the fuel level in the tank is high, fuel should be

9.10 Releasing the fuel pump locking ring
using a brass drift - Hatchback models

86b ... pull the sender unit from the fuel
pump housing - Hatchback models

syphoned out through the filler pips to avoid

any possibility of spiliage - syphon the fuel into

a clean metal container which can be sealed,

4 Depressurise the fusl system as described

In Section 6.

5 Disconnect the battery negative terminal

(refer to Disconnecting the battery in the

Reference Chapter).

6 Working inside the vehicle, fold the rear

seat cushion forwards, and where applicatle,

lift the carpet panel to expose the plastic fuel

pump cover.

7 Garefully prise the plastic cover from the

floar to expose the fuel pump cover.

8 Release the hose clips, and carefully

disconnect the fuel hoses from the top of the

pump cover. Be prepared for fuel spillage,

and take adequate fire precautions. Clamp or

plug ths open ends of the hoses, to prevent

dirt ingress and further fuel spillage.

9 Disconnect the pump wiring plug (see

illustration).

10 Release the fuel pump locking ring. A

special tool (Vauxhall/Opel tool No KM-797)

is available for this, but the ring can be

removed by tapping anti-clockwise until the

locking clips release (see illustration).
Waming: To prevent the

A could ignite fuel vapour, use a
plastic, wooden or brass tool to
release the locking ting.

then disconnect the two wiring plugs from the

underside of the cover (see illustration).

12 Loosen the hose clip, and disconnect the

possibility of any sparks which
11 Lift the pump cover from the housing,
fuel hose from the top of the fusl pump.

9.1 Disconnect the wiring plugs from the
underside of the cover - Hatchback models
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retaining lugs (1 - one shown), and pull the
using from the tank using 2 hook engaged

‘with the eyelst (2) - Hatchback models

13 Press the three pump housing retaining

ugs fo release them, and simultaneously pull

the pump Housing from the tank using a wire

nook engaged with the eyelet provided (see

illustrations).

14 To remove the pump from the housing,

first pull the fitter from the base of the pump

(see illustration), and disconnect the wires

from the pump. Note the wire locations to

ansure correct refitting.

15 Compress the three locking tabs, and pull

the pump mounting plate and the pump from

the housing (see illustrations).

Refitting

16 Refitting is a reversal of removel, bearing

in mind the following points:

) Before refitting the filter to the bottom of

the purmp, inspect the fiter for
contamination or blockage, and renew if

b) Ensure that the pump mounting plate
engages comectly with the retaining clios
on the housi

c) Check the condition of the seafing ring on

9.13b Withdrawing the fuel pump housing
from the fuel tank - Hatchback models

9.15a Compress the three locking tabs
d). ..

the underside of the fuel pump cover, and
renew if necessary.

) Refit the fuel pump cover focking ring by
tapping it anti-clockwise until the locking
clips ‘click' into position,

Combo Van models
Testing

17 Proceed as described in paragraphs 1
to 3inclusive.

10.1 Layout of Multec single-point fuel injection system
components
1 Fuel tank vent valve (see 3 Exhaust gas recirculation 5 Distributorless fgnition
Ghepter 4C) (EGR) valve (see Chapter 4C)  system (DIS) modile (see

2 Fuel injection unit

4 Manifold absolute pressure
(MAP) sensor

Chapter 58)
6 Exhaust gas oxygen sensor

9.14 Removing the fuel filter from the base
of the fuel pump - Hatehback models

Lo Sl
and withdraw the pump from the

9.15b .
heusing - Hatchback models

Removal

18 Remove the fuel tank as described in
Section 7.

19 Release the connectors, and disconneot
the fuel lines from the top of the fuel pump
cover, noting thelr locations to ensure correct
refitting. Be prepared for fue! spillage, and
take adequate fre precautions. A
Vauxhall/Ope| special tool is available to
release the fuel line connectors, but in the
absence of this tool, the connectors can be
released using & pair of long-nased pliers, or
similar tool, to depress the retaining tangs. Be
prepared for fusl spillage, and take adequate
fire precautions.

20 Proceed as described in paragraphs 10
10 15 inclusive.

Refitting

21 Proceed as described in paragraph 16
22 On completion, refit the fuel tank as
describad in Section 7,

Single-point fuel injection

1 The system is under the overall control of
the Multec engine management system,
which also contrals the ignition system (see
Chapter 58) (see illustration).

2 Fuel is supplied from the rear-mounted fuel
tank by an electric pump mounted i (fie ank,
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via a fuel filter, to the Multeo injection unit. A
fuel pressure regulator mounted on the
injection unit maintains a constant fuel
pressurs to the fuel injector. Exoess fuel is
returned from the regulator to the tank,

3 The fuel injection unit (resembling a
carburettor) houses the throttle valve, idle
speed control motor, throttle position sensor,
fuel injector, and pressure regulator,

4 The duration of the electrical pulse supplied
to the fuel injector determines the time for
which the injector is open, and hence the
quantity of fuel injected. Pulse duration is
computed by the Multec electronic control
unit (ECU) on the basis of information
received from the following sensors:

2) Throttle position sensar - informs the
ECU of throttle position, and the rate of
throttle opening/ciosing.

b) Menifold absolute pressure (MAP) sensor
~ informs the ECU of the load on the
engine (expressed in terms of inlet
manjfold vacuum).

) Crankshaft speedposition sensor ~
informs the ECU of the crankshatt speed
and position.

0) Goolant temperature sensor ~ informs the
ECU of engine temperature.

©) Exhaust gas oxygen sensor - Informs the
ECU of the oxygen content of the exhaust
gases (explained in greater detail in
Chapter 4C).

1) Vehicle speed sensor informs the ECU
of the vehicie speed

9) Knock sensor~ informs the ECU when
engine ‘nock’ (pre-ignition) oceurs
(expleined in greater deteil in Chapter 58).

5 The signals from the various sensors are
processed by the ECU, and the optimum

fuelling and ignition settings are selected for
the prevailing engine operating conditions.

6 Idle speed is controlled by the idle speed
control motor, which regulates the quantity of
air bypassing the throttie valve. The motor is
controlled by the electronic control unit; there
is o provision for direct adjustment of idle

speed.
7 Similarly, the fuel/air mixture is controlled
within fine limits by the electronic control unit,
via the fuel injector. No manual adjustment of
fuel/air mixture is possible.

8 A catalytic converter is fitted, to reduce
harmiul exhaust gas emissions. Details of this
and other emissions control system
equipment ars given in Chapter 4C.

9 If certain sensors fail, and send abnormal
signals to the ECU, the ECU has a back-up
programme. In this event, the abnormal
signals are ignored, and a pre-programmed
valus is substituted for the sensor signal,
allowing the engine to contlnue running,
albeit at reduced efficiency. If the ECU
entars its back-up mode, a warning light on
the instrument panel will llluminate, and a
fault code will be stored in the ECU
memory. This fault code can be read using
suitable specialist test equipment.

Multi-point fuel injection - SOHC
engines

10 The system Is under the overall control of
the Multec M engine management system,
which also controls the ignition system (see
Chapter 58] (see illustration)

11 Fuel is supplied from the rear-mounted
fuel tank, via a fuel filter and a pressure
regulator, to the fuel rail. Excess fuel is
returned from the regulator to the tank. The

2N

10.10 Layout of Multec M multi-point fuel injection

system

components

1 lale speed controf mator
2 Throttle body

3 Fuel pressure regulator

4 Distributorfess ignition
system (DIS) module

fuel rail acts as a reservoir for the four fuel
injectors, which inject fuel into the cylinder
inlet tracts, upstraam of the inlet valves, The
fuel injectors operate In pairs. The injectars for
cylinger Nos 1 and 2 operate simultaneously,
as do the injectors for cylinder Nos 3 and 4.
12 The duration of the electrical pulses to the
fuel injectors determines the quantity of fuel
injected. The pulse duration is computed by
the Muftec M electronic control urit (EGU) on
the basis of information received from the
following sensors

a) Throttle position sensor ~ informs the
ECU of throttle position, and the rate of
throttle opening/closing.

b) Manifold absolute pressure (MAF) sensor
~ informs the EGU of the Joad on the
engine (expressed in terms of inlet
manifold vacuum).

¢) Grankshaft speediposition sensor ~
Informs the ECU of the crankshatt speed
and position.

0) Intake air temperature sensor - informs
the ECU of the temperature of the air
passing through the air intake ducting.

&) Coolant temperature sensor ~ informs the
ECU of engine temperature.

1) Exhaust gas oxygen sensor ~ informs the
ECU of the oxygen content of the extiaust
gases (explained in greater detall in
Chapter 4C).

o) Vehicle speed sensor ~ informs the ECU
of the vehicie speed

13 The signals from the various sensors are
progessed by the ECU, and the optimum
fuelling and Ignition settings are selected for
the prevailing engine operating conditions.

14 Idle speed is controlled by the idle speed
control mator, which regulates the quantity of
air bypassing the throtlle valve, The motor is
controlled by the electronic control unit; there
is no provision for direct adjustment of the idle:

peed.
15 Similarly, the fusl/air mixture is controlled
within fine imits by the slectronic control unit,
via the fue injector. No manual adjustment of
fuel mixture is possible.

16 A catalytic converter is fitted to reduce
harmful exhaust gas emissions. Detalls of this
and other emissions control system
‘equipment are given in Chapter 4C.

17 If certaln sensors fail, and send abnormal
signals to the ECU, the ECU has a back-up
programme. In this event, the abnormal
signals are gnored, and a pre-programmed
value Is substituted for the sensor signal,
aliowing the engine to continue running, albeit
at reduced efficiency. If the ECU enters its
back-up mode, a warning light on the
instrument panel will iluminate, and a fault
code will be stored in the EGU memory. This
fault code can be read using suitable
specialist test equipment.

Mul!iépoint fuel injection -

DOHC engines

18 The system is under the overall control of
the Multec S engine management system,
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which also controls the ignition system (see
Chapter 58).

19 Fuel is supplied from the rear-mounted
tank, via a fuel filter and a pressure regulator,
o the fuel rail, Excess fuel s returned from the
regulator 1o the tank. The fuel rail acts as a
reservoir for the four fusl injectors, which
inject fuel Into the cylinder inlet tracts,
upstream of the Inlet valves, The Multec S
system s a ‘sequential’ fuel injection system.
This means that each of the four fuel Injectors
is triggered individually, just before the inlet
valve on the relevant cylinder opens.

20 The duration of the electrical pulses to the
fuel injectors determines the quantity of fuel
injected. The pulse duration is computed by
the Muttec § electronic control unit (ECU) on
the basis of information received from the
following sensors:

&) Throttle position sensor ~ informs the
ECU of throttie position, and the rate of
throttle opening/closing.

b) Menifold absolute pressure (MAF) sensor
~ informs the ECU of the load on the
engine (expressed in terms of inlet
manifold vacuurm).

©) Crankshaft speed/position sensor -
Informs the ECU of the crankshaft speed
and position.

o) Intake air termperature sensor ~ informs
the ECU of the temperature of the air
passing through the air intake ducting.

&) Camshaft position sensor — informs the
ECU when No 1 cylinder is at top dead
centre (TDC) on the firing stroke
(expressed in terms of the position of the
exhaust camshafl).

Coolant temperature sensor
ECU of engine temperature.

9) Exhaust gas oxygen sensor - informs the
ECU of the oxygen content of the exhauist
gases (explained in greater detail in
Chapter 4C).

1) Vehicle speed sensor~
of the vehicle speed.

1§ Knock sensor - informs the ECU when
engine ‘knock’ (pre-ignition) ocours
(explained in greater detail in Chapter 58).

21 The signals from the various sensors are
processed by the ECU, and the optimum
fuelling and ignition settings are selected for
the prevalling engine operating conditions.

22 Idle speed Is controlied by the idie speed
control motor, which regulates the quantity of
air bypassing the throttle vaive. The motor is
controlled by the electronic control unit; there
is no provision for direct adjustment of the idle
speed.

23 Similarly, the fuel/air mixture s controlled
within fine limits by the lectronic control unit,
via the fuel Injectors. No manual adjustment of
fuel/air mixture is possible.

24 A catalytic converter is fitted to reduce
hamful extiaust gas emissions. Details of this
and other emissions control = system
equipfment are given in Chapter 4C.

25 | certain sensors fall, and send abnormal
signals to the ECU, the ECU has a back-up

=

informs the

informs the ECU.

programme. In this event, the abnormal
signals are ignored, and a pre-programmed
value is substituted for the sensor signal,
allowing the engine to continue running, albeit
at reduced efficiency. If the ECU enters its
back-up mode, a warning light on the
instrument panel will iluminate, and a fauit
code will be stored in the EGU memory. This
fault code can be read using suitable
specialist test equipment.

General

In order to safely test the fuel injection
system components without the risk of
damage to the components or electronic
control unit, specialist test equipment Is
required.

The systems have a self-diagnosis function,

Startof diagnosis

ion signal -

, E\scwomoomx unit'

. Oxygen sensor fopen-circuil)
- Coolant temperature ssnsefmw kwﬂ
Goolant temperaturs

and any faults are stored as codss in the
electronic control unit memory. These fault
codes can be read using suitable test
equipment such as a fault code reader. If a
fault code reader is available, it should be
connected and operated according to the
instructions supplied with the reader. The
applicable faull codes and causes are given
below.

System sensors and actuators can be
tested for continuity and resistance using a
suitable multi-meter, but always ensure that
the ignition is switched off, and that the
relevant sensor or actuator is disconnected
from the engine management system. Refer
to the precautions given in Section 1 before
attempting to carry out any fault diagnosis.

In the event of a suspected fault, and
suitable test and diagnostic squipment is not
available, the best course of action is to seek
advice from a Vauxhall/Opel dealer, who will
have access to the necessary equipment.

ié}swwmmm oylinders 2 and Mwa;cwﬂ
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12.1 Disconnecting the breather hose
from the camshaft cover

12 Smgle«polntma
omponerts -
rem vai and reﬂmag

Airbox

Removal

1 Disconnect the breather hose from the
airbox or the camshaft cover, as desired (see
illustration)

2 Loosen the clamp screw, and disconnect
the air trunking from the end of the alrbox, or
from the air cleaner casing, as desired.

3 Remove the two securing screws, and lift
the airbox from the fual injection unit. Recover
the sealing ring (see illustrations).

4 Disconnect the two vacuum pipes from the
rear of the airbox, or from the fuel injection
unit and the air cleaner casing, as desired,

12.4 Disconnecting the vacuum pipe
(arrowed) from the fuel injection unit

1210 Sliding the fuel injector wiring rubber
grommet from the fuel injection unit

12.3a Remove the securing screws .. .

noting their locations, then withdraw the
airbox (see illustration).

Refitting
5 Refitting is & reversal of removal, bearing in
mind the following points:

a) Inspect the sealing ring for damage or
deterioration, and renew if necessary.
Ensure thet the sealing ring locates
corretly in the grooves in the base of the

airbox.

b) Ensure that the vacuum pipes are
comectly reconnected, as noted before
removal,

Fuel injection unit

Note: Refer to the precautions given in
Section 1 before proceeding. All gaskets and
seals must be renewed on refitting, and
suitable thread-locking compound will be

12.9 Relsasing the fuel injector wiring plug
retaining lugs

12.14 Disconnecting the MAP sensor hose
om the fuel injection unit

. and lift off the airbox and sealing
ring

123b ..

required to coat the fuel injection unit securing
nut threads.

Removal

6 Depressurise the fuel system as described
in Section

7 Disconnect the battery negative terminal if
not already done (refer to Disconnecting the
battery In the Reference Chapter).

8 Remove the airbox from the top of the fuel
injection unit, as described earlier in this
Section.

9 Release the securing lugs, and disconnect
the wiring plug from the fuel injector (see
illustration).

10 Remove the rubber seal from the top of
the fuel injection unit (f not already done),
then sfide the fusl injector wiring rubber
grommet from the slot in the side of the fuel
injection unit (see Illustration). Move the
wiring to one side.

11 Disconnect the wiring plugs from the idie
speed control motor and the throttie position
sensor.

12 Disconnect the fuel feed and retum hoses
from the fuel injection unit, noting their
Iocations to aid refitting. Be prepared for fuel
spillage, and take adequate fire precautions.
Glamp or plug the open ends of the hoses, to
minimise further fuel loss.

13 Disconnect the vacuum hoses from the
fuel injection unit, noting their locations and
rauting to ensure correct refitting.

14 Disconnect the MAP sensor hose from the
rear of the fuel Injection unit (see illustration).
15 Disconnect the operating rod from the
throttle vaive lever (see illustration).

12.15 Disconnect the operating rod
(arrowed) from the throttle valve lever
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12.17a Recover the sleeves which fit over
the manifold studs

16 Make 2 final check to ensure that all
relevant hoses and wires have been
disconnected to facliitate removal of the fuel
injeation unit
17 Unscrew the two securing nuts,
recavering the washers and the sleeves which
over the manifold studs, then carefully iift
the fuel injection unit from the inlet manifold
(see illustrations), Recover the gaskst.
18 If desired, the fuel injection unit may now be
split into its upper and lower sections by
removing the two securing screws (see
illustration). The vacuum hose flange and the
fuel hose unlons can also be removed if desired.
Refitting
19 Refitting is a reversal of removal, bearing
in mind the following points.
20 Where applicable, when reassembling the
two sections of the fuel injection unit, use a
new gasket. Similarly, where applicable, use a
new gasket when refitting the vacuum hose
flange. If the fusl hose unions have been
removed, make sure that the washers are in
place when refitting,
21 Reftt the fuel injection unit to the manifold
using & new gasket, ensuring that the sleeves
are in place over the manifold studs. Coat the
threads of the securing nuts with a suitable
thread-locking compound before  fitting.
Ensure that the washers are in place under the
nuts.
22 Ensure that all hoses are reconnectsd and
routed correctly, as noted before removal.
23 On completion, check and if necessary
adjust the throttle cable free play as described
in Section 4,

and withdraw the injector
clamp bracket

12286 ...

12.47b Lifting the fuel injection unit from
@ inlet manifok

Fuel injector

Note: Refer to the precautions given in
Section 1 betore proceeding. If the original
injector is being refitted, new O-ings must be
used. Stitable thread-locking compound will
be required to coat the clamp bracket screw
threads,

Removal
24 Depressurise the
described in Section 6.
25 Disconnect the battery negative terminal it
not already done (refer to Disconnecting the:
battery in the Reference Chapter).

26 Remove the.airbox from the top of the fuel
injection unit, as described earlier in this
Section.

27 Squesze

fuel system as

the securing lugs,

disconnect the wiring plug from the Iuel
injector (see illustration).

12.27 Disconnecting the wiring plug from
the fuel injector

12:29 Removing the fuel Injectar, Note the
O-rings (arrowed)

12,18 Removing a fuel injection unit
upper-to-lower section securing screw

28 Remove the Torx typs securing screw,
and withdraw the injector clamp bracket (see
illustrations).

29 Carefully withdraw the injector from the
fuel Injection unit (see illustration),

Refitting

0 If the original injector is to be refitted,
renew the two O-rings at the base of the

injector.

31 Carefully install the injector in the fusl
injection unit, with the wiring socket pointing
towards the clamp bracket screw hole.

32 Refit the injector clamp bracket, snsuting
that it engages correctly with the injector (the
bracket shouid engage with the slot below the
wiring socket in the injector).

33 Coat the threads of the clamp bracket
screw with a suitable inread-locking
compound, then refit and tighten the screw
(see illustration).

12.33 Coat the fuel injector clamp bracket
screw with thread-locking compound
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12.39a Unscrew the fuel pressure
regulator securing screws (arrowed) . . .

34 Reconnect the injector wiring plug.
35 Refit the airbox to the fuel injection nit.
36 Reconnect the battery negative terminal

Fuel pressure regulator

Note: Refer to the precautions given in
Section 1 before procesding. The pressure
regulator diaphragm must be renewed
whenever the regulator cover is removed.
Suitable thread-locking compound will be
required to coat the regulator cover securing
bolts.

Removal

37 Depressurise
described in Section
38 Remove the airbox from the top of the fusl

the fuel system as

12.44 Disconnecting the wiring plug from
the idle speed control motor

12.45a Remove the securing screws . . .

12.39b ... and remove the cover

injection unit, as described earlier in this
Section.

39 Unscrew the four Torx-type pressure
regulator cover securing sorews, and carsfully
withdraw the cover (see illustrations)

40 Recover the spring seat and spring
assembly, and [ift out the diaphragm (see
illustration).

Refitting

41 Refitting is a reversal of removal, but
ensure that the diaphragm is correotly located
in the groove in the fuel injection unit, and
coat the threads of the cover securing screws
with a sultable thread-locking compound
before fitting.

Idle speed control motor

Note: A new O-ring must be used on refitting,
and suitable thread-locking compound will be
required to coat the motor securing boit
threads.

Removal

42 Discornect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

43 Remove the airbox from the top of th fuel
injection unit, as described earlier in this
Section.

44 Release the securing lugs, and disconnect
the wiring plug from the Idle speed control
motor (see illustration).

12.45b ... and withdraw the idle speed
control motor. Note O-ring (arrowed)

12.40 Fuel pressure regulator components

1 Diaphragm
2 Spring

3 Spring seat
4 Cover

45 Remove the two securing screws, and
withdraw the motor from the side of the fuel
injection unit, Where applicable, recover the
O-ring seal (see illustrations).

Refitting

46 Refitting is a reversal of removal, bearing
in mind the following points:

) To avold damaging the housing or the
motor during refitting, the distance
betwaen the end of the motor piston and
the end face of the motor body flange
should not be greater than 28.0 mm.
Measure the distance shown, and if
greater than 28.0 mm, carefuly push the
piston into the motor body as far as its
stop (see illustration).

b) Refit the motor using a new O-ring seal,
with the wiring socket facing downwards.

¢) Coat the threads of the motor securing
bots with a suitable thread-locking
compound before fitting.

Throttle position sensor

Note: Suitable thread-locking compound will
be required to coat the sensor securing bolt
threads on refitting,

Removal

47 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

48 Remove the airbox from the top of the fuel
injection unit, as described earlier in this
Section.

1246 Measure the distance (A) between the
end of the idle spsed control motor piston
and the end face of the motor body flange
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12.49 Disconnecting the wiring plug from
the throttle position sensor

49 Disconnect the wiring plug from the
throttle position sensor (see illustration).

50 Remove the two securing screws, and
withdraw the sensor from its housing in the
fuel injection unit (see lllustration)

Refitting

51 Ensure that the throttls valve is closed,
then refit the sensar to the housing, making
sure that the sensor arm is cofrectly engaged
with the throttle valve shaft,

52 Coat the sensor securing balts with
suitable thread-locking compound, then Insert
ang tighten them

53 Further refitting is a reversal of removal.

Manifold absolute pressure
(MAP) sensor

Removal

54 The sensor is located on the engins
compartment bulkhead, under the scuttle
flange.

55 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

58 Disconnect the sensor wiring plug and the
vacuum pipe {see illustration). Note the
routing of the vacuum pipe.

57 Unscrew the two securing nuts, and
withdraw the sensor from the bulkhead (see
illustrations).

Refitting

58 Refitting is a reversal of removal. It is
important to ensure that when reconnecting

o
1250 Removing the throttle position
ensor

the vacuum pipe, the pipe is routed with a
downward slope from the sensor to the fusl
injection housing. This is to prevent the

condensation freezing in the pipe during cold
weather.

Crankshaft speed/position
sensor

Removal

59 The sensor is located in & bracket
attached to the oll pump at the lower timing
beit end of the engine:

60 Access is most easily obtained from
underneath the vehicle.

61 Disconnect the battery negative terminal
(refer 10 Disconnecting the baitery in the
Reference Chapter).

62 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axie stands (see Jacking and vehicie support.
63 Separate the two halves of the sensor wiring
connector, located In the bracket attached to
the camshaft cover (see illustration).

64 Feed the wiring down behind the rear
timing belt cover, and unclip the wiring from
the lugs on the cover.

65 Remove the securing bolt, and withdraw
the sensor from the bracket on the oil pump
(see illustration).

Refitting

86 Refitting is a reversal of removal, but
ensure that the sensor and bracket are
scrupulously clean before refitting, as any

12.63 Separating the two halves of the
crankshaft speed/pasition sensor wiring
connector

12.56 Disconnecting the vacuum pipe
from the MAP sensor

contamination may affect the air gap between
the sensor and the toothed sensor wheel.

67 On completion, check the air gap
between the end face of the sensor and the
toothed sensor whesl, using a suitable feeler
gauge. If the air gap is outside the specified
limits (see Specifications), the sensor bracket
must be renewed

Coolant temperature sensor
Note: A new sealing ring must be used on
refitting.

Removal

68 The sensor is located in the rear right-
nand side of the inlet manifold,

69 Disconnect the battery negative terminal
{refer to Disconnecting the battery in the
Reference Chapter).

70 Partially drain the cooling system, as
described in Chaptar 1

12,65 Crankshaft speed/position sensor
securing bolt (arrowed) - viewed from
underneath vehicle
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12.71 Disconnecting the wiring plug from
the coolant temperature sensor {arrowed)

71 Disconnect the sensor wiring plug (see
illustration).

72 Unscrew the sensor, and withdraw it from
the inlet manifoid. Recover the sealing ring.
Refitting

73 Refitting is a reversal of removal, but use a
new sealing ring, and on completion, top-up
the cooling system as describied in Weekly
checks.

Exhaust gas oxygen sensor

Note: The sensor must be removed and
refitted with the exhaust system at normal
operating temperature; take great care to
avoid burns, and damage to tools or
surrounding  components  during  the
procedure — the exhaust system and sensor
will be very hot. If the original sensor is to be
re-used, the threads must be lubricated vith
special grease on refitting ~ see text.
Removal

74 If the engine is cold, start the engine, and
run it until it reaches normal operating
temperature. Stop the engine.

75 Disconnect the battery negative terminal
{refer to Disconnecting the. battery in the
Reference Chapter).

76 Unclip the sensor wiring connector from
the brackst on the gearbox/transmission, then
separate the two halves of the connector (see
illustration).

77 Using a suitable spanner, unscrew the
sensor from the exhaust manifold. It is
advisable fo wear suitable gloves, as the
sxhaust system will be extremaly hot (see
illustration).

12.92a Remove the side ... .

12.76 Disconnecting the oxygen sensor
wiring cannector

78 Withdraw the sensor and its wiring, taking
care not to burn the wiring on the exhaust
system.

Refitting

79 The sensor must be refitted with the
engine and exhaust system still at normal
operating temperature,

80 If a new sensor is being fitted, It will be
supplied with the threads coated in a special
grease to prevent the sensor seizing in the
exhaust manifold.

81 If the original sensor is being refitted,
clean the threads carefully. The threads must
be coated with Vauxhall/Opel special grease
(No 19 48 602, Use only the specified grease,
which consists of liquid graphite and glass
beads. As the exhaust system heats up, the
graphite will burn of!, leaving the glass beads
bstween the threads to prevent the sensor
from seizing.

82 Refitting is & reversal of removal.
Vehicle speed sensor

83 On early models, the sensor is an integral
part of the speedometer assembly, and no
individual spare parts are avallable. f the sensor
is faulty, the complete speedometer assembly
must be renewed, Removal and refiting detalls
for the speedometer are given in Chapter 12.
On later models, the sensor is located in the
transmission casing and removal and refiting
details are given in Chapter 7A, Section 5.

Knock sensor

84 The sensor is part of the knock control
system, details of which are given in Chap-
ter 53.

12.92b ... and rear nuts securing the
wiring connector/relay bracket assembly

12.77 Oxygen sensor location (arrowed) in
exhaust manifold

Electronic control unit (ECU)
Note: The control unit consists of two
components - the basic control unit, and the
programme memory, which clips into a circuit
board in the control unit, The two companents
can be renewed indspendently, if a fault is
suspected, but the source of the fauilt can only
be established using specialist test equipment
available to a VauxhalllOpe! dealer.

Removal

85 The control unit is located behind the
right-hand footwell trim panel.

86 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Ghapten)

87 Open the right-hand front door.

88 Where applicable, remove the storage
tray from under the facia.

89 Remove the screw securing the front of
the sill trim panel, and lift up the front edge of
the sill trim panel,

90 Remove the screw and the plastic clip
securing the footwell trim panel,

91 Garefully pull back the weatherstrip from
the front edge of the door aperture to expose
the edge of the footwsll trim panel, then
withdraw the trim panef from the footwell.

92 Remove ihe two securing nuts, and move
the wiring connector/relay bracket assembly
1o one side, clear of the control unit. It may be
necessary to pull back the edge of the
footwell rubber for access to the rear nut (see
llustrations).

93 Release the clip at the front of the control
unit bracket, then pull the control unit

1293 Releasing the electronic control unit
securing clip
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1294 Duscannecrng w5 ool e
unit wiring connector

94 Disconnect the wiring connectors, and
withdraw the unit from the footwell {see
illustration).

95 The programme memory

unclipped from its circuit board in the control
unit, after removing the cover from the rear of
the control unit. The cover Is secured by two
screws (sse illustrations). Do not touch the
memory plug contacts.

]

96 Refitting is a reversal of removal.
Emission control system
components

97 Details are given in Chapter 4C. Removal
and refitting details for the oxygen sensor are
given earlier in this Section.

13 Multi-poinit fuel injection
sysfem components (SOHC
engines) - removal and refting

Throttle body

Note: A new gasket must be used on refitting.
Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Referance Chapter).

2 Disconnect the wiring plug from the intake
air temperature sensor located in the inlet air
trunking.

3 Loosen the clamp screw securing the air

13.4 Di a haft

12.95a Remove the control unit rear
cover ...

trunking to the throttle body, then release the
alr cleaner cover securing clips, and withdraw
the air cleaner cover complete with the air
trunking. If desired, to improve access, the
complete air cleaner assembly can be
removed, as described in Section 3.

4 Disconnect the camshaft cover breather
hoses from the throttle body (see
illustration).

5 Disconnect the fusl tank vent valve vacuum
hose from the throttle body (see illustration)
6 Disconnect the manifold absolute pressure
(MAP) sansor vacuum hose from the throttie
body.

7 Disconnect the coolant hoses from the
throttle body. Be prepared for coolant
spillage, and clamp or plug the open ends of
the hoses, to prevent further coolant loss.

8 Disconnect the wiring plugs from the
throttle position sensor and the idle speed
control motor.

9 Release the securing clip, then disconnect
the throttle cable end balljoint from the throtiie
valve lever.

10 Siide the throttle cable grommet from the
bracket on the inlet manifold, then unhook the
throttle retum spring from the bracket. if
desired, unhook the spring from the grommet
in the throttle valve linkage, and lay the spring
to one side out of the way (in this case, note
the orientation of the spring to enable correct
refitting) (see illustration).

11 Make a final check to ensure that all
relevant hoses and wires have been

disconnected to facilitate removal of the
throttle body.

4
13.5 Dis fuel tank vent

breather hose from the throttle body

1
valve vacuum hose from the throttie bady

12.95b ... for acoess to the program
memory

12 Unscrew the four securing nuts, and
withdraw the throttle body from the inlet
manifold.

13 Recover the gasket.

14 If desired, the throttle posttion sensor and
the idlle speed control motor can b removed
from the throttie body, as described later in
this Section.

Refitting

15 Refitting s a reversal of removal, bearing
in mind the following points:

&) Whers anpiicable, refit the throttie
position sensor andior the idle
control motor, as descrived later in this
Section.

&) Thoroughly iean the mating faces of the
throttie body and infet manifold, and refit
the throttie body using a new gasket.

©) Ensure that all wires and hoses are
corrsctly reconnected and routed.

9) Check and if necessary top-up the
coolantlevel, as descrbad in Weeky

o1 0n completion, check and if necessary
adjust the throttle cable free play as
described In Section 4.

Fuel injectors

Note: Refer to the precautions given in
Ssction 1 before proceeding. The seals at
both ends of the fuel injectors must be
renewsd on refitting.

13.10 Throttie linkage - Muitec M multi-
point fuel injection system
1 Cable end balfoint

2. Cable grommet

3 Throttle retur spring (note orientation)
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13.18 Disconnecting a fuel Injector wiring
plug

Removal

16 Depressurise the
described in Section 6.
17 Discannect the battery negative terminal if
not already done (refer to Disconnecting the
battery in the Reference Ghapter),

18 Disconnect the wiring plugs from the fuel
injectors, then move the wiring clear of the
fuel rail (see illustration).

18 Disconnect the vacuum pipe from the end
of the fusl pressure regulator.

20 Unscrew the union nuts, and disconnect
the fuel supply and return lines from the
unions at the end of the fuel rail (see
llustration). Be prepared for fuel spillage,
and take adequate fire precautions, Plug the
open ends of the fuel lines, to prevent dirt
ingress and further fusl spillage.

21 Remove the two fuel rail securing bolts,

fuel system as

13.22 Removing a fuel injector securing
clip (arrowed)

: .
13.24 Fitting a new seal to a fuel injector

13.20 Disconnect the fuel feed (1) and fuel
retum (2) lines from the end of the fuel rail

then lift the fuel rail, complete with fuel
injectors, from the Inlet manifold (see
illustration).

22 To remove an injector from the fuel rail,
prise out the metal securing clip using a
screwdriver or pair of pliers, then pull the
injector from the fuel rail (see llustration)
23 Overhaul of the fuel injectors is not
possible, s no spares are available. If faulty,
an injector must be renewed.

Refitting

24 Commence refitting by fitting new seals to
both ends of the fuel injectors. Goat the seals
with a thin layer of petroleum jelly before
fitting (see illustration)

25 Refitting is a reversal of removal.

Fuel pressure regulator

Removal

Note: Refor fo the precautions given in
Section 1 before proceeding. New fusl
injector sealing rings. and a new pressure
regulator sealing ring, must be used on
refitting.

26 Proceed as described in paragraphs 16
to 21 inclusive.

27 Unscrew the three securing bolts, and
withdraw the fusl pressure regulator from the
fuel rail {see illustration). Recover the sealing

E
&

28 Refitting is a raversal of removal, bearing
in mind the following points:

13.27 Fuel pressure regulator securing
bolts (arrowed)

13.21 Fuel rail securing bolts (arrowed)

a) Use a new sealing ring when refitting the
presstire regulator, and coat the sealing
ring with a thin layer of petraleurn jelly
before fitting.

b) Ensure that all pipes and wires are
comectly reconnected

Idle speed control motor

Note: A new sealing ring may be required on
refitting.

Removal

29 Disconnect the battery negative terminal
(refer to Disconnecting the battery In the
Reference Chapter).

30 Release the securing clip, and disconnect
the wiring plug from the idie spsed control
motor (see illustration).

81 Remove the two securing screws, and
withdraw the motor from the throttle body.
Recover the O-ring seal

Refitting

32 Before refitting the motor, examine the
condition of the sealing ring, and renew if
necessary.

33 Refitling is a reversal of removal, enstring
that the sealing ring s correctly located, and
that the motor wiring socket faces downwards.

Throttle position sensor
Removal

34 Disconnect the battery negative terminal
refer to Disconnecting the battery in the
Reference Chapter).

3 S S
13.30 Disconnecting the wiring plug from
the Idie speed control motor
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nanize

13.36 Throttle position sensor securing
screws (arrowed)

35 Release the securing clips, and
disconnect the wiring plug from the throttle
position sensor.

36 Remove the securing screws, and
withdraw the sensor from the throttie body
(see llustration).

Refitting

37 Refitting is a reversal of removal, Ensure
that the sensor wiper angages correctly with
the throttle valve shaft, and that the sensor is
correctly seated in its location on the throttle
body.

Manifold absolute pressure
(MAP) sensor

38 Proceed as described in Section 12 for
models with single-point fuel injection.

Crankshaft speed/position
sensor

39 Proceed as described in Section 12 for
models with single-point fuel injection.
Intake air temperature sensor
Removal

40 The sensor is lacated in the air inet
trunking, upstream of the throttle body (see
illustration)

41 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

42 Disconnect the sensor wiring plug.

43 Pull the sensor from the housing in the air
inlet trunking.

Refitting

44 Refitting is a reversal of removal, but
ensure that the sensor is pushed in to the stop
in the air inlet trunking.

Coolant temperature sensor

45 Proceed as described in Section 12 for
models with single-point fuel injection, but
note that the sansor Is located in the left-hand
end of the cylinder head, below the DIS
module (see fllustration).

Exhaust gas oxygen sensor

46 Proceed as described In Section 12 for
models with single-point fuel injection.
Vehicle speed sensor

47 Proceed as described in Section 12 for
models with single-point fuel injection

13.40 Intake air temperature sensor
location (arrowed)

Electronic control unit

48 Proceed as described In Section 12 for
models with single-point fusl injection.
Emission control system
components

49 Detalls are given in Chapter 4G. Removal
and refitting details for the oxygen sensor are
given earlier in this Section

. system components (DOI

_ engines) - removal and refitting
Throttle body
Removal
1 Remove the upper section of the inlet
manifold, as described in Section 15.
2 Unbolt the earth cable and the wiring
trough from the thrattie body.
3 Disconnect the throttle cable at the throttle
body with reference to Section 4.
4 Detach the air intake hose.
& Undo the four throttle body retaining bolts
from the mounting flange.
6 Disconnect the wiring plugs at the idle
speed control motor and throttle position

7 Identify the two coolant hoses at the
throttle body as an aid to refitting then
disconnect them. Be prepared for Goolant
spillage. Clamp or plug the open ends of the
hoses after disconnection.

14.13a Unscrew the fuel rall securing
bolts . ...

13.45 Goolant temperature sensar
location (arrowed) in end of cylinder head

8 Lift the throttle body from the engine
compartment.
Refitting
9 Refitting is a reversal of removal, bearing in
mind the following paints:
&) Thoroughly clean the mating faces and
use a new throttle body gasket.
b) Refit the upper section of the inlet
manifold as described in Section 15,
©) On completion, check and if necessary
adust the throtlle cabe free play as
described in Section 4. Check and if
nacessary top-up the coolant level as
described in “Weekly checks'.

Fuel injectors

Note: Refer to the precautions given in
Section 1 before proceeding. The seals at
both ends of the fusl injectors must be
renewed on refitting.
Removal

10 Depressurise the
described in Section .
11 Remove the upper section of the inlet
manifold as described in Section 15.

12 Unclip the camshaft position sensor
wiring connector from its bracket and
separate the two halves of the wiring
connector.

13 Remove the two fuel rail securing bolts,
then ift the fuel rail complete with the
injectars sufficiently to enable the Injectors to
be removed (see illustrations). Take care not
to strain the fuel hoses and the wiring.

14 To remove an injector from the fuel rafl,

fuel system as

14,136 .

-then
inlet manifold
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14.14a Disconnect the wiring plug ... .

first disconnect the wiring plug. Prise out the
metal securing clip using a screwdriver or a
palr of pliers, and pull the injector from the fusl
rall (ses illustrations).

15 Overhaul of the fuel injectors is not
possible, as no spares are available. If faulty,
an injector must be renewed.

16 The fuel rail assembly can be removed
from the vehicle after disconnecting the two
fuel lines, which are connected to the pipe on
the fuel rail, and to the pressure regulator.
Mark the hoses for position before
disconnecting them, to ensure oorrect
refitting. Similarly, disconnect all wiring,
noting its routing and the position of the clips.
Refitting

17 Commence refitting by fitting new seals to
both ends of the fus injectors. Coat the seals

14.14b ... then remove the securing
olip...

wiith  thin layer of petroleum jelly before
fitting.

18 Refitting is a reversal of removal, bearing
in mind the following points:

2) When refitting the injectors to the fuel rail,
note that the metal tabs on the tuel rail
must engage with the corresponding cut-
outs in the fuel injectors (see illustration)
~ the injectors can only be fitted in one

position,

b) Ensure that all wiring connectors are
‘securely reconnected, and that the wiring
Is secured in the refevant brackets as
noted befors removal.

<) Refit the upper section of the inlet
manifold, as described in Section 15.

Fuel pressure regulator
Note: Refer to the precautions given in

#.28140

14.18 The metal tabs must engage with the cut-outs in the injectors (arrowed)

-

14.23 Separate the two halves of the
wiring connector

14,24 Fuel pressure regulator securing
bolt (arrowed)

= i .
.. and withdraw the injector

14.14c .

Section 1 before proceeding. A new sealing
ring must be used on refitting.

Removal

19 Depressurise the
described in Section 6.
20 Disconnect the battery negative terminal if
not already done (refer to Disconnecting the
battery in the Reference Ghapter)-

21 Disconnect the vacuum hose from the fuel
pressure regulator.

22 Unscrew the union nut, and disconnect
the fuel retun line from the fuel pressure
regulator, Be prepared for fuel spillage, and
take adequate fire precautions. Plug the open
end of the fuel line, to prevent dirt ingress and
further fuel spillage.

23 Separate the two halves of the connector
located above the pressure regulator (see
illustration), then unclip the wiring connector
from its bracket.

24 Unscrew the pressure regulator securing
boit (see illustration), and withdraw the
regulator from the fuel rail, complets with the
wiring connector bracket. Recover the sealing

fuel system as

Refitting

25 Refitting is a reversal of removal, but use a
new seal when refitting the pressure regulator
to the fuel rail, and coat the seal with a thin
layer of petroleum jelly before fitting.

Idle speed control motor

Note: Refer to the precautions given in
Section 1 before proceeding. A new O-ring
seal must be used when refitting the motor.
Sultable thread-locking compound will be
required to coat the threads of the motor
securing bolts or: refitting.

Removal

26 The idle speed control motor is Iocated on
the throttle body, under the inlet manifold at
the rear of the engine,
27 Depressurise the
described in Section 6.
28 Disconnect the battery negative terminal if
not already done (refer to Disconnecting the
battery in the Reference Chapter).

29 Partially drain the cooling systsm as
described in Chapter 1 (drain sufficient
coolant to empty the coolant expansion tank).

fuel system as
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14.32 Disconnecting the wiring plug from
the idle speed control motor

30 Disconnect the hoses from the coolant
expansion tank, then unscrew the securing
nuts, and withdraw the expansion tank.
31 Unscrew the union nut, and disconnect
the fuel return line from the fuel pressure
regulator. Be prepared for fuel spillage, and
take adequate fire precautions. Plug the open
‘end of the fuel line, to prevent dirt ingress and
furiner fuel spillage. Move the fuel line to one.
side, clear of the working area,
32 Disconnect the wiring plug from the idle
speed control motor (see illustration).
Remove the two securing bolts, and
withdraw the motor from the throttle body
{see illustration). Recover the O-fing seal.
Refitting
34 Refitting is a reversal of removal, bearing
in mind the following points:

a) To avoid damaging the housing or the
motor during refitting, the distance
between the end of the motor piston and
the end face of the motor body flange
should not be greater than 33.0 mm.
Measure the distance shown, and if
greater than specified, carefully push the
piston into the motor body as far s its
stop (see illustration).

b) Refit the motor, using & new O-ring seal.

) Coat the threads of the motor securing
bolts with a suitable thread-locking
compound before fitting.

d) On completion, top-up and bleed the
cooling system as described in ‘Weekly
checks’ and Chapter 1.

nza142

14.36 Throttle position sensor securing
screws (arrowed)

s w28

0 ||

H.28/43 J_—.‘

14.33 Idle speed control motor securing
bolts (arrowed) ~ viewed with throttle body
removed for clarity

Throttle position sensor
Note: Suitable thread-locking compound will
be required to coat the threads of the sensor
securing screws on refiting.
Removal
35 Remove the throtile body as described
sarlier in this Section.

emove the two securing screws, and
withdraw the sensor from the throttle body
(see illustration).
Refitting
37 Refit the sensor to the throttle body,
ensuring that the sensor wiper engages
correctly with the throttle valve shaft, and
ensuring that the sensor is correctly seated in
its location in the throttle body. Coat the
threads of the securing screws with suitable
thread-locking compound before refitting.
38 Refit the throttle body as earlier in this
Section.

Manifold absolute pressure

JIAP) sensor
39 Proceed as described In Section 12 for
models with single-point fuel injection,
Intake air temperature sensor
40 Proceed as described in Section 13 for
SOHC engines.
Crankshaft speed/position
sensor
41 Proceed as described in Section 12 for
models with single-point fuel injection.

14.45 Removing the camshaft position
sensor

14.34 The distance between the end of the
motor piston and the end face of the motor
body flange should be a maximum
of 33.0 mm

Camshaft position sensor
Removal

42 Disconnect the battery negative terminal
(refer to Disconnecting the battery. in the
Reference Chapter).

43 Unclip the sensor wiring connector from
its bracket on the fuel rail (at the timing beit
ond of the engine), and separate the two
halves of the wiring connector.

44 Remove the upper outer timing beft cover,
with reference to Chapter 2G.

45 Unscrew the two securing bolts, and
withdraw the sensor from the rear timing belt
cover (see illustration).

Refitting

46 Refitting is a reversal of removal.
Coolant temperature sensor

47 Proceed as described in Section 12 for
models with single-point fuel injection, but
note that the sensor is located in the
thermostat housing (see illustration).
Exhaust gas oxygen sensor

48 Proceed as described in Section 12 for
models with single-paint fuel injection, but
note that the exhaust heat shield must be
unbolted from the exhaust manifold for
access o the sensor.

Vehicle speed sensor
49 Progeed as described in Section 12 for
models with single-point fuel injection.

14.47 Disconnecting the wiring plug from
the coolant temperature sensor
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Knock sensor

50 The sensor is part of the knock control
system, details of which are given in Chap-
ter

Electronic control unit

51 Proceed as described in Section 12 for
models with single-point fusl injection.
Emission control system
components

52 Details are given in Chapter 4C. Removal
and refitting details for the oxygen sensor are
given earfier in this Section.

15 Infet manifoIdA -
removal and refitting

7

Models with single-point fuel
injection
Note: A riew manifold gasket must be used on
refiting.
Removal

1 Proceed as described for removal of the
fuel injection unit in Section 12, paragraphs &
1014,
2 For improved access. remove the air
cleaner assembly, as described in Section 3.
3 Remove the auxiliary drivebelt as described
in Chaper 1.
4 On models with & V-balt alternator drive,
unscrew the bolt securing the top of the
alternator to the adjuster strut, and recover
any washers and insulating bushes, noting
their locations. Note the earth strap attached
to the bolt. Pivot the alternator downwards,
clear of the inlet manifold.
5 On models with 2 ribbed belt alternator
drive, remove fthe two upper alternator
securing bolts (see illustration)
6 Disconnect the throttle cable end from the
throtle linkage, then slide the cable grommet
from the bracket on the inlet manifold, and
move the throttle cable to one side out of the
way {refer to Seotion 4 if necessary).
7 Unscrew the union nut, and disconnect the
brake servo vacuum hose from the inlet
manifold (see illustration)
8 Disconnect the wiring plug from the
exhaust gas recirculation vaive
9 Disconnect the wiring plug from the
temperaturs gauge sender (see illustration).
10 Where applicable, disconnect the wiring
from the coolant temperature sensor, located
at the right-hand rear of the inlet manitold.
11 Where applicable, separate the two
halves of the wiring connector located in the
bracket attached fo the left-hand end of the
inlet manifold (see illustration). Unclip the
connector from the bracket

12 Partially drain the cocling system as
ribed in Chapter 1, then disconnect the
coolant hose from the rear of the inlet
manifold. Be prepared for coolant spillage,

155 Remove the two upper alternator
securing bolts (arowed)

and clamp or plug the open end of the hose,
o reduce coolant loss.

13 Make a final check to ensure that all
relevant hoses, pipes and wires have been
disconnected

14 Unscrew the securing nuts, and withdraw
the manifold from the cylinder head, Note the
locations of any brackets secured by the nuts.
Recover the gasket,

15 |t is possible that some of the manifold
studs may be unscrewed from the cylinder
head when the manifold securing nuls are
unscrewed. In this event, the studs should be
screwed back into the cylinder head once the
manifold has been removed, using two
manifold nuts locked together on the stud.

16 If desired, the fuel injection unit and
manifold-mounted ancillary components can
be removed from the manifold, with reference
to the relevant Sections of this Chapter.
Refitting

17 Refitting is a reversal of removal, bearing
in mind the following points:

a) Clean the gasket faces of the manifold
and cylinder head.

b) Where applicable, refit any ancilary
components to the manifold, with
referance to the relevant Sections of this
Chapter.

o) If the alternator mounting bracket has
been unbolted from the manifold, refit it
before refitting the manifold, as access is
limited once the manifold is in place.

o) Refit the manifold using a new gasket.

&) Ensure that all relevant hoses, pipes and

169 Coolant temperature gauge sender
Iocation (arrowed) in inlet manifold

16.7 Brake servo vacuum hose connection
(arrowed) at inlet manifold

wires are correctly reconnected and

#) Refitand tension the auxiliary drivebelt
with reference to Chapter 1.

) On completion, top-up and bleed the
cooling system as described in ‘Weekly
checks' and Chapter 1.

h) Gheck and if necessary adjust the throttle
cable free play, as described in Section 4.

SOHC models with multi-point
fuel injection

Note: On models where the inlet manifold Is
secured by studs (screwed fnto the cylinder
head) and nuts, the studs and nuts should be
replaced with bolts on refitting. A new
manifold gasket must be used on refitting.
Removal

18 Depressurise ~ the
described in Section 6.
19 Disconnect the battery negative terminal if
not already done (refer to Disconnecting the
battery in the Reference Chapter).

20 Remove the auxiliary drivebelt as
described in Chapter 1.

21 On models with a V-belt alternator drive,
unscrew the bolt securing the top of the
alternator to the adjuster strut, and recover
any washers and insulating bushes, noting
iheir locations. Note the earth strap attached
10 the bolt, Pivot the alternator downwards,
dlear of the inlet manifold

22 On models with a ribbed belt alternator
drive, remove the two upper alternator
securing bolts.

fuel system as

16.11 Separate the two halves of the
wiring connector (arrowed) located on the
inlet manifold
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15.20 Earth lead securing bolts (arrowed)
atright-hand end of cylinder head

23 Release the securing olip, then disconnect
the throttls cable end balljoint from the hrati
linkage. Siide the throtile cable grommat from
the bracket on the inet manifold, and move
the throttle cable to one side out of the way.
24 Unscrew the union nut, and disconnect
the brake servo vacuum hose from the inlet
manifold.

25 Disconnect the camshaft cover breather
hoses from the throttle body.

26 Disconnect the vacuum hoses from the
throttle body, noting their locations to aid

refitting.
27 Disconnect the coolant hoses from the
throttle body (two hoses) and the inlet
manifold (one hose), noting their locations to
aid refitling. Be prepared for coolant spillage,
and clamp or plug the open ends of the
hoses, to prevent further coolant loss.
Unclip the coolant hose from the rear of the
manifold.

28 Disconnect the wiring plugs from the
throttle position sensor, and from the idle
spoed control motor on the throttle body.

29 Unscrew the two securing bolts, and
disconnect the earth leads from the right-
hand end of the cylinder head f{see
illustration).

30 Disconnect the earth lzad from the engine
fiting eye bolt at the lefi-hand end of the inlet
manifold.

31 Disconnect the wiring from the coolant
temperature gauge sender in the inlet
manifold.

32 Disconnect the wiring plugs from the fuel
injectors.

33 Where applicable; separate the two
halves of the wiring connector located in the
bracket attached to the upper left-hand inlet
manifold stud (or bot, as appiicable).

34 Place a wad of rag beneath the fusl line
unlons on the fuel pressure regulator and the
fuel rail, then slowly loosen the unions. Be
prepared for fuel spillage, and take adequate
fire precautions. Clamp o plug the open ends
of the hoses, to prevent fusl spilage and dirt
ingress.

35 Unscrew the bolt securing the fuel hose
bracket to the underside of the inlet manifold
(see illustration).

36 Make a final check to ensure that all

Hzsise

15.35 Fuel hose bracket securing boit
(arrowed) on underside of inlet manifold

relovant hoses, pipes and wires have been
disconnected.
37 On models wihere the manifold is secured
by studs (screwed into the cylinder head) and
nuts, the studs must be unscrewed from the
cylinder head before the manifold can be
removed (see illustration). The studs can be
removed using two of the manifold nuts
locked together on the studs, Note the
location of any brackets secured by the nuts
and studs.
38 On models where the manifold Is secured
by bolts, unscrew the bolts, noting the
location of any brackets secured by the bolts.
39 With the securing studs and nuts, or bolts
(as applicable) removed, ift the manifold from
the cylinder head. Recover the gasket.
40 I desired, the throttie body and manifold-
mounted ancillary components can be
removed from the manifold, with reference to
the relevant Seotions of this Chapter.
Refitting
41 Refitting is a reversal of removal, bearing
in mind the following points:
a) Clean the gasket faces of the manifold
and cylinder heed.
) Where applicable, refit any ancr’(’ary
components to the manifold, wi
reference to the refevant Secnons of this

) If the altemator mounting bracket has
been unbolted from the manifold, refit it
before reitting the manifold, as access is
limited once the manifold is in place.

o) Reit the manifold using 2 new gasket

16442 Removing an exansion tank
securing nu

15.37 Inlet manifold securing stud/bolt
locations (arrowed) - SOHC engines with
multi-point fuel injection

&) If studs and nuits were originally used to
secure the manifold, discard the studs
and nuts, and use suitable bolts on

=

fitting.
Ensure that afl refevant hoses, pipes and.
wires are-correctly reconnected and

0/ Reltenc ey o ol e SRS
ith reference to Chapter 1

) On completion, top-up and bleed the

cooling system as described In ‘Weekly

checks’ and Chapter 1.

Check and if necessary adjust th throttle

cable free play, as described in Sec-

tion 4.

IOHC models - upper section of
mlef manifold
Note: A new manifold gasket must be used on
refitting,
Removal
42 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).
43 Partially drain the cooling system as
described in Chapter 1 (drain sufficient
coolant to empty the coolant expansion tank).
44 Disconnect the hoses from the coolant
expansion tank, then unscrew the securing
nuts, and withdraw the expansion tank. Note
that the lower hose is more easily
disconnected once the tank has been
removed (see illustrations).
45 Remove the oil filler cap, then remove the
two securing screws, and lift off the plastic

15.44b Access to the lower hose is easier
once the tank has been removed
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15.46a Disconnect the breather hose from
the camshaft cover . . .

shield which fits over the top of the camshaft
cover,

46 Disconnect the braather hose from the
camshaft cover, and the brake servo vacuum
hose from the upper section of the inlet
manifold (see illustrations).

47 Disconnect the manifold vacuum hoses
from the fuel pressure regulator and the
evaporative emission control solenoid valve,
located at the flywheel end of the upper
section of the iniet manifold. Alternatively,
disconnect these hoses from the manifold
itself.

48 Disconnect the breather hose (which runs
across the top ul me fuel tank vent valve) from
the camshaft cx

49 Foas tha 061tk e vaive retaining
where fitted (using a screwdriver or
=<muav tool), and withdraw the vaive upwards
from its mounting bracket. Leave the
remalning hose(s) connected; and place the
valve to one side, clear of the working area
(see illustration).

50 Loosen the clamp screw, and disconnect
the alr trunking from the lower end of the
throttle body.

51 Unscrew the securing bolts, and withdraw
the upper section of the inlet manifold (see
illustrations)

Refitting

52 Commence refitting by checking the
condition of the rubber gasket which fits
between the upper and lower sections of the
inlet manifold. Renew the gasket if necessary.
53 Refit the upper section of the inlet

15.51a Remove the securing bolts . .

15.46b ... and the brake servo vacuum
hose from the upper section of the inlet
manifold

manifold, ensuring that the gasket between
the upper and lower manifold sections locates
correctly.

54 Reconnect the air trunking to the lower
end of the throttle body, and tighten the
seouring clamp.

55 Refit the fusl tank vent valve to its bracket,
and reconnect the vacuum hose.

56 Recnnnect the breather hose to the
‘camshaft covel

57 Rscur\necl the fuel pressure regulator
vacuum hos

Bt Fecomect hetGatesoestand the
brake servo vacuum hose to the upper
section of the Inlet manifold.

59 Refit the plastic shield which fits over the
top of the camshaft cover, and refit the oil filler
cap.

60 Reconnect the hoses to the coolant
expansion tark, then refit the expansion tank.
61 Reconnect the battery negative terminal
62 Top-up and bleed the cooling system as
described in Weekly checks and Chapter 1.

DOHC models - lower section of
inlet manifold

Removal

Depressurise ~ the
described in Section 6.
64 Remove the upper section of the Injet
manifold as described previously in this
Section. It should be noted however, that the
cooling system should be drained compietely.
65 Place a wad of rag beneath the fuel line
unions on the fusl pressure regulator and the

fuel system as

1561b ...and wiﬂldraw ihe upper section
of the Inlet manifold

15.49 Move the fuel unk vent valve to one.

fuel rai, then slowly loosen the unions. Be
prepared for fuel spillage, and take adequate
fire precautions. Glamp or plug the open ends
of the hoses, to prevent fuel spillage and dirt
ingress.

66 Unclip the fuel injector wiring harness,
crankshaft ~ speed/position sensor and
camshaft position sensor wiring connectors
from their brackets, and separale the two
halves of the respective connectors

67 Disconnect the fuel pvessure regulator
vacuum hose.

68 Disconnect the wiring plug, undo the nut
and release the plug bracket from the
alterator shackle.

69 Remove the fuel injectors and fuel rail as
described in Section 14.

70 Disconnect the throtile cable at the
throttle body with reference to Section 4.

71 Unbolt the air intake pipe from the wiring
trough bracket. Detach the hase clamp and
move the air intake pipe downward away from
the throttle bady.

72 Undo the four throttle body retaining balts
from the mounting flange.

73 Unholt the throttle body bracket from the
inlet manifold lower section.

74 Remove the wiring trough from the wiring
trough bracket and unclip the namess wiring
olug. Undo the bolts securing the wiring
trough bracket to the inlet manifold lower
section and remove the bracket.

75 Disconnect the wiring plug from the
exhaust gas recirculation valve.

76 Unscrew the two securing bolts, and

15.51c Recover the gasket
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16.3a Exhaust manifold hot-air shroud
upper...

withdraw the valve from the inlet manifold.
Recover the gasket,

77 Remove the intake air temperature sensor
from the air intake pipe and remove the pipe
towards the lefi-hand side.

78 Unscrew the nuts securing the lower
section of the inlet manifold to the cylinder
head. Detach the coolant hose then ift the
lower section of the manifold from the engine
compartment.

Refitting

79 Refitting is a reversal of removal, bearing
inmind the following points;

8) Clean the gasket faces of the exhaust gas
recirculation valve, the lower section of
the inlet manifold and the cylinder head,

b) Renew all disturbed gaskes.

<) et the fuelinjectors and fuel ail as
described in Section 14.

@) Ensure that all wiring and hoses are
correctly reconnected and routed,

&) Refit the upper section of the inlet
manifold as described praviously in this
Section,

16 Exhaust manifold -
oval and refitting

Removal

Note: A new gasket must be used on refitting.
1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Unolip the oxygen sensor wiring plug from
its bracket on the gearbow/transmission, then
separate the two halves of the connector.

3 Where applicable, disconnect the hot-air
hose from the hot-air shroud on the exhaust
manifold. Hemove the securing bolts, and
remove the hot-air shroud from the manifold
(see illustrations).

4 On DOHC engines with air conditioning,
remove the cooling fan and shroud assemboly
from the radiator as deseribed in Ghapter 3.
50n al DOHC engines, remove the
secondary air pipe and combination valve as
described in Chapter 4C.

6 Disconnect the exhaust front section from

16.3b .. . and lower securing bolts
d)

(arrowes

the manifold, with reference to Section 17
7 Unscrew the securing nuts, and Iift the
manifold from the cylinder head (see
Illustration). Where applicable, note the
Iocation of the engine lifting bracket secured
by one of the manifold studs. Recover the
gasket.

Refitting

8 Refitting is a reversal of removal, bearing in
mind the following points:

a) Clean the gasket faces of the manifold
and the cylinder head.

b) Refit the manifold using a new gasket,

) On DOHC engines, refit the secondary air
pipe and combination valve as described
In Chapter 4C.

d) Reconnect the front section of the
‘exhaust system to the manifold with
reference to Section 17.

&) On DOHC engines with air conditioning,
refit the cooling fan and shroud to the
radiator, with reference to Chapter 3.

General information

1 Periodically, the exhaust system should be
checked for signs of leaks or damage. Also
inspect the system rubber mountings, and
renew if necessary.

2 Small holes or cracks can be repaired using
proprietary exhaust repair products.

16.7 Exhaust manifold securing nuts
(arrowed) - DOHC engine, viewed with
engine removed for clarity

3 0n SOHC engine models, the original
factory-fitted exhaust system is a one-piece
unit, with the exception of the rear silencer,
On DOHG engine models, a separate exhaust
front section is fitted.

4 Before renewing an individual section of the
exhaust system, it is wise to inspect the
remaining sections. If corrosion or damage is
evident on more than one section of the
system, it may prove more sconomical to
renew the entire system.

Component renewal

Note: All refevant gaskets andor sealing rings
should be renewed on refitting.

5 With the exception of the rear silencer box
(SOHC engine models), or the rear silencer
box and the exhaust front section (DOHC
engine models), the exhaust system originally
fitted to the vehicle at the factory s a single-
section welded unit, which Includes the
integral catalytic converter (see illustrations).
6 With the exception of the rear silencer box,
and the front section (DOHC engines),
individual sections of the system can only be
removed by cutting the system, and using
suitable clamps and sleeves to join the new
section to the remainder of the systsm.
Individual sections of the exhaust system are
available from Vauxhall/Opsl dealers.

7 If any part of the system is to be renewed, it
is important fo ensure that the correct
replacement components are obtained for the
particular model concemed.

8 If it proves necessary to cut the system in
order to renew a particular components, it is
strongly recommended that any such work is

17.5a Typical exhaust system layout - SOHC engine
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17.5b Typical exhaust system layout — DOHC engine

entrusted to a Vauxhall/Opel dealer, or
exhaust specialist.

® If work is to be carried out on the exhaust
system, first jack up the vehicle and support
securely on axle stands (see Jacking and
veticle support).

10 The exhaust front
disconnected from

section can be
the manifold after

17.10a Recover the springs (arrowed) from
the exhaust front section-to-intermediate
section joint ~ DOHC engine

removing the securing bolts. Recover the
springs (where applicable) and the gasket.
Renew the gasket on refitting. Similarly, on
DOHG engine models, the exhaust front
section can be disconnected from the
intermediate section (see illustrations)

11 To remove the entire exhaust system,
disconnect the joints, or cut the system as

17.10b Use a new gasket (arrowed) when
reconnecting the exhaust front section to
the manifold - DOHC engine

necessary (with regard to the spare sections
available), then unhook the rubber mountings,
and withdraw the relevant section of the
system. Note that it may be necessary to
remove the spring clips from the exhaust
mountings before the rubber mountings can
be unhooked from the body or the exhast
system (see illustration).

1711 Exhaust system rubber mounting
spring clip (arrowed)
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Chapter 4 Part C:
Emissions control systems

Contents

Catalytic converter - general information and precautions . ...
Crankcase emissions control system ~ testing and renewal
Exhaust emissions control system ~ testing and renewal .
Exhaust gas recirculation system ~ testing and renewal
Fuel evaporation control system - testing and renewal

General information and precautions. . .

Degrees of difficulty

Sevendary icnjetion qurip assembly (1.4 and 1.6 litre
DOHG engines) - renew:
Secondary air pipe and Combinatin vaive (114 i 1.6 e
DOHC engines) - renewal
Secondary air switchover valve m 4and 1.6 lire DOHC engines) -
T S N

“roeno

Easy,suitablefor 2| Fairly easy, suitable 3, | Fairly difficult, 3, | Diffioult, sitablefor 3 | Very diffcul, R
novice with litle 35| forbeginnervith S | suitable for competent & | experienced DIY X\ | stitable for expert DIY X
experience x| someexperence 3N | DIY mechanic X | mechnic R | or professional By
Specifications

Torque wrench settings Nm Ibf ft

EGR valve-to-inlet manifold bolts:
All except 1.0 and 1.2 litre DOHC engines
EGR valve housing-to-cylinder head bolts:
and 1.

1.0 (el ——— - 6
EGR pipe to EGR valve housing:

1.2 lire DOHC engine 8 6
Carbon canister strap to bracket . 4 3
Carbon canister to wheelarch 4 3
Heat shield to exhaust manifold . . s 8 6
Secondary air combination valve to air pipe 6 4
Secondary air pipe support bracket 8 6
Secondary alr pipe to exhaust manifold:

M6 bolts ... B, 8 6

M8 bolts ... 20 15
Secondary air pump 1o bracket . 20 15
Secondary air switchover valve . 5 4
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All engines covered by this manual use

unleaded petrol and also have various other
features built into the fuel/exhaust system to
nelp minimise harmful emissions. The
systems are described in more detai in the
following paragraphs.

Crankcase emissions control
5)

A crankcase ventilation system is fitted to
all models, but the systems differ in detail
according to model

Oil fumes and blow-by gases (combustior
gases which have passed by the piston rings)
are drawn from the crankcase into the area of
the cylinder head above the camshat(s) via a
hose. From here, the gases are drawn into the
inlst manifold/throttie body (as applicable)
and/or the girbox on the throttle body, where
they are mixed with fresh air/fuel mixture and
burnt, reducing harmful exhavst emissions.

Gertain models may have a mesh filter
inside the camshaft cover, which should be
cleaned in paraffin if clogging is evident.

Exhaust emissions control
system

To minimise the level of exhaust gas
pollutants released into the atmosphere, all
models are fitted with a catalylic converter,
located in the exhaust system. A ‘closed-loop®
system is used; an exhaust gas oxygen
sensor. mounted In the exhaust manifold,
provides a signal o the engine management
slectronic control unit, to enable it adjust the
air/fuel mixture ratic within very fine limits.
This enables the catalytic converter lo operale
at optimum efficiency at all times.

The oxygen sensor senses the level of
oxygen in the exhaust gas, which is
proportional to the air/fus! mixture ratio. A rich
mixture produces exhaust gases with a low
oxygen content, the oxygen content rising as
the mixture weakens. The catalyst operates at
maximum efficiency when the airfuel mixture
ratio Is at the chemically-correct ratio for the
complete combustion of petrol (14.7 parts of
air to 1 part of fuel). The output voltage
produced by the oxygen sensor alters sharply
when this ratio is achieved. The electronic
control unit uses this information to maintain
the air/fuel ratio very close to the optimum
value under all engine operating conditions,
by varying the amount of fuel Injected.

Fuel evaporation control system

To minimise the escape into the
atmasphere of unburnt hydrocarbons, a fuel
evaporation control system s fitted to all
models. The fual tank filler cap s sealed, to
prevent the release of fuel vapour into the
atmosphere, and a charcoal canister is
mounted under the front right-hand

wheelarch, to collect the fuel vapours which
would otherwise be released from the tank
when the vehicle is parked. The vapours are
stored in the canister until a vent valve is
operated by manifold vacuurn, or by the fuel
system electranic contral unit (depending on
engine type). The vent valve releases the
vapours into the engine inlet ract, where they
are bumnt during the normal combustion
process.

Exhaust gas recirculation
system

The exhaust gas recirculation system, fitted
to all engines except the 1.4 lire SOHC engine
with multi-point fuel injection (C 14 SE),
is designed to recirculate small quantities
of exhaust gas into the Inlet tract, and
therefore into the combustion process. This
process reduces the level of oxides of
nitragen present in the final exhaust gas
which is released Into the The

starter motor for access) after disconnecting
the hose. Use a new gasket when refitting.

4 Certain models have a mesh filter inside the
camshaft cover, which should be cleaned in
paraffin i clogging is evident. For acoess to the
fiiter, ramove the camshatt cover as described
in the relevant Part of Chapter 2. The fitter can
be removed from the camshat cover for
cleaning after unscrewing the securing screws.

contror:) 3y
snewel ' R

Testing

1 The system can only be tested accurately
using specialist Vauxhall/Opel diagnostic
equipment. Any suspected faults should be
referred to a Vauxhall/Opel dealer.

volume of exhaust gas recirculated is
controlled by the engine management
electronic control unft, via a valve mounted on
the inlet manifold,

A tract in the cylinder head allows exhaust
gas to pass from the exhaust side of the
cylinder head to the exhaust gas recirculation
valve in the inlet manifold.

Secondary air injection system

A secondary air injsction system is fitted to
the 1.4 and 1.6 litre DOHC Ecotec engines
(X 14 XE and X 13 XE). It is also known as the
Air Injection Reactor (AIR). An electric pump,
mounted on the inner wheelarch, forces air
into the exbaust manifold, during cold start
and run conditions. This quickly increases the
exhaust temperature, which enables the
catalytic converter to rapidly reach its most
effective operating temperature.

Testing

1 If the system is thought to be faulty, first
check that the hoses are unobstrusted. High-
mileage vehicles, particularly those regularly
used for shart joumeys, are likely to develop 2
Jelly-like deposit inside the crankcase
emissions control system hoses. If excessive
deposits are present, the relevant hose(s)
should be removed and cleaned.

2 Periodically inspect the system hoses for
security and damage, and renew them as
necessary. Note that damaged or loose hoses
oan cause various engine running problems
(erratic idle speed, stalling, etc) which can bs
difficult to trace

Component renewal
3 The crankcase breather fube can be
unbotted from the cylinder block (remove the

Catalyti renewal

2 The catalytic converter is located in the
exhaust system, and is an integral part of
either the exhaust front section or the exhaust
intermediate section.

3 Removal and refitting details for the
exhaust system components are given in
Chapters 4A and 4B.

Oxygen sensor renewal

4 Renewal of the oxygen sensor is desoribed
in the relevant fuel system Section of
Chapters 44 and ¢8.

‘5'ZZW,ZL ‘ﬁ‘ééﬂl@ !éaewa(

Testing

1 If the system is thought to be faulty,
disconnect the hoses from the charcoal
canister and vent valve, and check that the
hoses are clear by blowing through them. If
necessary, clean or renew the hoses (see
illustration)

2 If the vent valve or the charcoal canister
itself are thought to be faulty, the only course
of action available is renewal.

4.1 Disconnecting the fuel vapour vent
hose from the fuel injection unit -
2 SZ engine
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nut (1) and clamp bolt (2)

Charcoal canister renewal

3 The charcoal canister is lacated under the
front right-hand wheelarch

4 Apply the handbrake, then jack up the front
of the vehicle and support securely on axle
stands (see Jacking and vehicle support).
Remove the front right-hand roadwheel.

5 Remove the wheelarch liner (see Chap-
ter 11) to expose the charcoal carister.

6 Remove the nut securing the canister
bracket to the bracket on the body (see
illustration)

7 Unscrew the canister clamp bolt, and
withdraw the canister from the clamp bracket.
8 Loosen the hose clamps, and disconnect
the hoses from the top of the canister, noting
thelr locations to ensure correct refitting (see
illustration)

9 Withdraw the canister from under the
wheelarch.

10 Fit the new canister using a reversal of the
removal procedure, Make sure that the hoses
are correctly reconnected, as noted bafore
removal. Ensure that the upper end of the
canister clamp bracket locates in the cut-out
in the body panel

Fuel tank vent valve renewal
1.0 and 1.2 litre DOHC engines

11 The valve is located at the left-hand end
of the inlet manifold {see illustration).

12 Disconnect the battery negative terminal
(refer to Disconnecting the baitery in the
Reference Chapter).

13 Disconnect the upper and lowsr vent
noses, and the valve wiring plug.

4.20 Slide the valve from its mounting
bracket ... .

4.8 Note the locations of the charcoal
canister hoses

14 Detach the valve from the inlet manifold
and remove it from the engine.

15 Refitting is a reversal of removal,
ensuring that the hoses are reconnected
securely.

1.2 and 1.4 litre SOHC engines

16 The valve is located at the timing beit end
of the camshaft housing, at the rear.

17 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

18 For improved access, remove the
breather hose connecting the airbox to the
camshaft cover (see illustration).

19 Release the wiring harness from the
brackets on the camsnaft cover, and ift the
harness clear of the fuel tank vent valve (see
illustration).

20 Depress the retaining lugs, and slide the

4.21 ... and disconnect the wiring and
hoses - X 12 SZ and X 14 SZ engines

4.1 Fuel tank vent vaive (arrowed) ~
X 10 XE and X 12 XE engines

valve rearwards from its mounting bracket
(see illustration)

21 Disconnect the valve wiring plug, and the
two hoses, noting their locations to ensure
correct refitting (see illustration).

22 Withcraw the valve.

23 Refitting is a reversal of removal, ensuring
that the hoses are reconnected correctly, as
noted before removal

1.4 and 1.6 litre DOHC engines

24 The valve is ocated on a bracket attached
1o the upper section of the Inlet manifold

25 Remove the oil filler cap and the plastic
cover from the top of the camshatft cover. The
plastic cover is secured by two screws.

26 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter), then disconnect the
wiring plug from the valve (see illustration).

4.9 ... and lift the wiring harness clear
for access to the fuel tank vent valve
(arrowed) - X 12 SZ and X 14 SZ engines

426 Disconnecting the wiring plug . ..
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4.27 ... and the hoses from the fuel tank
vent valve - X 14 XE and X 16 XE engines

27 Disconnect the hoses from the valve,
noting their locztions 1o ensure correct
refitting {see illustration).

28 Withdraw the valve upwards from its
bracket

29 Refitting is a reversal of removal, ensuring
that the hoses are reconnected securely.

Testing

1 The system can only be tested accurately
using specialist Vauxhall/Ops! diagnostic
equipment. The wiring to the solenoic valve

on the inlet manifold can be checked for
condition and security, but any furher testing
should be referred to a Vauxhall/Opel dealer.

Exhaust gas recirculation valve
renewal

1.0 and 1.2 litre DOHG engines

Note: A new EGR housing gasket and EGR
pipe gasket must be used on refitling.

2 The valve is located at the left-hand end of
the cylinder head.

3 Disconnect the battery negative terminal
(refsr to Disconnecting the battery in the
Reference Chapter).

4 Partially drain the cooling system as
described in Chapter 1, then disconnect the
coolant hose from the rear of the EGR vaive
housing see illustration).

5 Disconnect the wiring plug from the top of
the EGR valve and the wiring connector from
the adjacent temperature gauge sender.

6 Move the wiring hamess to one side for
access to the EGR valve housing mounting
bolts.

7 On 1.2 litre engines, undo the two bolts
securing the EGR pipe to the side of the EGR
valve housing (see llustration).

8 Undo the four bolts securing the EGR vaive
housing to the cylinder head and withdraw the
hausing assembly (see illustration). Recover
the housing gasket and, where applicable, the
EGR pipe-to-housing gasket.

9 Refitting is a reversal of removal.

Thoroughly clean the mating faces of the
valve, cylinder head and EGR pipe flange,
then refit the valve and pipe using new
gaskets.

10 On completon;topu me cuolmg system
as described in Weeky cf
1.2 and 1.4 litre SOHG o engines

Note: A nevs gasket must be used on refitting.
1 The valve is located on top of the inlet
manifold.

12 Remove the airbox from the top of the fuel
injection unit, as described in Ghapter 4.

13 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter), then disconnect the
wiring plug from the valve (see illustratian)
14 Unscrew the two securing bolls, and
withdraw the vaive from the inlet manifold
{see illustration). Recover the gasket.

15 Check the valve vent holes for
contamination, and clean if necessary {see
lustration).

16 Refitting is a reversal of removal.
Thoroughly clean the mating faces of the
valve and manifold, then refit the valve using a
new gasket

1.4 and 1.6 litre DOHC engines

17 Depressurise the fuel system as
described in Chapter 4B.

18 Disconnect the battsry negative terminal if
not already done (refer to Disconnecting the
battery in the Reference Chapter].

5.4 EGR valve coolant hose (1), wiring
plug (2) and coolant temperature sensor
wiring connector (3) - X 10 XE and X 12 XE
engines

5.13 Disconnecting the exhaust gas
vacln:ulallon valye wiring plug - X 12 §2
X 14 8Z engines

5.7 EGR pipe-to-EGR valve housing
securing bolts {arrawe) - X 10 XE and

X 12 XE engines.

5.14 Exhaust gas recirculation valve
sscuring bolts [arrowed) - X 12 $Z and
14 5Z engines

5.8 EGR valve housing securing bolts
(arrowed) - X 10 XE and X 12 XE engines

5.15 Gheck the exhaust gas recirculation
valve vent holes (arrowed) for contamination
=X 12 SZ and X 14 SZ engines
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527 Disconnesting the exhaust gas
racirculation control module wiring plug -
X 12 82 engines

18 Partially drain the cooling system as
cescribed in Ghapter 1, then disconnect the
coolant hoses and remove the cooling system
=xpansion tank.

20 Unscrew the union nuts and disconnect
the fuel feed line from the fuel rail, and the
retum line from the fuel pressure regulator.

21 Undo the bolts securing the wiring trough
and ai inlet pipe from the infet manifold lower
section. Detach the air inlet hoses at the inlst
oioe and push the pipe downwards slightly for
access to the EGR valve.

22 Disconnect the wiring plug from the valve.
23 Unscrew the two securing bolts, and
withdraw the valve from the inlet manifold.
Recover the gasket.

24 Check the valve vent holes for
contamination, and clean if necessary.
25 Refitting is a reversal of removal.

Thoroughly clean the mating faces of the
valve and manifold, then refit the valve
using a new gasket. Top-up the Gooling
em as described in Weekly checks on
mpletion.

Exhaust gas recirculation
control module renewal

1.2 litre SOHC engine

26 The module is located on a bracket
mounted on the front left-hand wing panel.

27 Disconnect the battery negative
terminal (rsfer to Disconnecting the battery in

1 Secandary al inection switchover
valve (arrowed] - X 14 XE and X 16 XE
engines

62 Loosen the clamp (arrowed) and
remave the air duct hose from the
secondary air injection pump - X 14 XE
and X 16 XE engines

the Reference Chapter), tnen disconnact
the wiring plug from the module (see
illustration).

28 Remove the two securing bolts, and
withdraw the module from its mounting
bracket

29 Refitting is a reversal of remaval

6 Secondary aifinjecti ,§x
mmﬁwﬁw o
DOHC engmes) “‘\

1 Disconnect the battery negative terminal

(refer to Disconnecting the battery in the

Reterence Chapter].

2 Loosen the hose clamp and remove the air

duct hose from the pump, and unclip it from

the support bracket (see illustration)

3 Disconnect the aif pump wiring plug.

4 Datacn the coolant hose from the air pump

brackst and move the hose aside.

5 Undo the securing nuts and remove the
ump and mounting bracket assembly from

its location (see illustration).

& Detach the air hose then undo the nuts and

remove the air pump air cleansr from the

pump bracket.

7 Check the pump air cleaner for damage.

8 Refitting is a reversal of removal. Ensure

carrect alignment of the components.

51 Disconnect the air duct and vacuum
hose from the secondary air combination
valve - X 14 XE and X 16 XE engines

6.5 Secondary air injection pump
mounting bracket nuts - X 14 XE and X 16
XE engines

7 Secondary air switchover
- valve (1.4 and 1.6 litre DOHG ' 2
©." engines) ~ renewal
1 The switchover valve is mounted on &
bracket attached to the suspension strut
tower on the left-hand side of the engine
compartment (see illustration]
2 Disconnect the battery negative terminal
(refer 1o Disconnecting the battery In the
Reference Chapter).
3 Disconnect wiring plug from the valve,
4 Mark the location of the vacuum hoses
before removing them fram the valve.
5 After disconnecting the hoses undo the two
bolls. and remove the valve from its bracket.
6 Refitting is a reversal of removal, Ersure
hoses are fitted correctly.

8 Sev:andalyalr pipsand combi- \\::\,
~ nationvalve {1.4and 1.6fire 20
- DOHC engines) - renewal Y

Note: The gasket should be renewed when
refitting the valve.

1 Release the retaining clip and disconnect
the combination vaive air duct and the
vacuum hose (see illustration).

2 Unoolt the support bracket from the
secondary aif pipe and exhaust manitold

3 Mark the location of the valve before

removal.
4 Remove the valve from the secandary

pipe.
5 Remove the pipe support oracket by
releasing its bots.
6 Remove the heat shield that is secured by
two bolts.
7 The alr pipe can now be removed by
releasing the two securing bolts
8 Secure the pipe in the exhaust manifold,
coating the bolts with Assembly Paste
(Vauxhall P/N 90513210},

Using a new gasket, refitting Is a reversal of
removal, tighteriing al bolts to the speoified
torque
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Lhh

The catalytic converter is 2 reliable and
simpls device which needs no maintenance in
itself, but there are some facts of which an
owner should be awars if the converter is to
function properly for its ful service life.

) DO NOT use leaded petrol in a car
equipped with  catalytic converter - the
lead wil coat the precious metals,
rediucing their converting efficiency and
will eventually destroy the converter.

1) Always keep the gnition and fusl systems
well-maintained in accordance with the
manufacturer's schedule.

<) If the engine develops a misfire,
da not diive the car at afl (or at least as
little as possible) until the fauft is
d.

cure
DO NOT push- or tow-start the car = this
will soak the catalytic converter in
unburmed fuel, causing it to overheat
when the engine does start,

&) DO NOT switch off the fgnition at high
engine speeds.

# DO NOT use fuel or engine oil additives
these may contajn substances harmful to
the catalytic converter.

8 DO NOT continue to se the car if the
engine burns oit to the extent of leaving 2
visible trail of blue smoke.

) Remember that the catalytic converter
operates at very high temperatures. DO

=

NOT, therefore, park the car in diy
undergrowth, over long grass or piles of
dead leaves aftar a long run

FRemember that the catalytic converter is
FRAGILE - do not strike it with tools
oluring servicing work.

in some cases & sulphurous smell (ike
that of ratten eggs) may be noticed from
the exhaust. This is common to many
catalytic converter-squipped cars and
once the car has coversd a few
thousand miles the problem should
disappear.

The catatytic converter, used ona well-
maintained and well-driven car, should
ast for between 50 000 and

100 000 miles - if the converter is no
longer effective it must be renewed.
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Starting and charging systems

Contents

Atternator - removal and refitting
‘iternator brushes and regulator - ispection and renewal

Electrical system check

..... See Weekly checks and Chapter 1
General information and precautions . —

Auxiliary drivebelt - check and renewal . .See Cthlar | Ignition switch — removal and refitting . ; FINTOTEEE )|
Battery - removal and refitting » Oil pressure warning light switch — removal and rellmng piedadathi B
Eattery - testing and chavgmg Starter motor - brush renewal . B
Battery check . Starter motor - removal and rsﬂmng 9
Charging system - testing ... ......... Starting system — testing .. . 8
Electrical fault finding - general information
culty
Fairly easy, stitable Fairly difficult, 33\\ Difficult, suitable for £ Very difficult, ‘&
for beginner with suitable for competent & | experienced DIY A% | suitable for sxpert DIY 3y
| some experience DIY mecharic R | mechanic R or professional S
Specifications
General

Electrical system type
Battery

ype .
Battery capacity .............
Alternator

Naxlmum output:
Bosch

Delco-Rem

Regulated voitage . -

Bnush minimu engih:
ch

Starter motor

B i
Brush minimum langth
Deloo-Remy:
Except code number 09 000 766 ..
Code number 09 000 756 .
Valeo

12 volt negative earth

Lead-acid, 'maintenance-free’ (sealed for Ife)
36, 44, 55 or 60 Ah (depending on model)
Bosch or Delco-Remy

55 or 70 amps (depending on model)

67 or 100 amps (depending on model)

13.7 to 14.7 volts {approximately)

50 mm

120mm

200 mm

Pre-engaged, Delco-Remy or Valeo

4.0mm
8.5 mm
13.0 mm
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Torque wrench settings
Alternator adjuster strut-to-inlst manifold bolts:
Models with V-belt

Alternator (auxiliary) drivebelt tensioner lower mounting bolt:

Models with ribbed belt

Alternator {auxillary) drivebalt tensioner roller-to-engine bol

Modsis with ribbed belt

Afternator mounting bracket-to-engine bolts (M10)

Atternator-to-adjuster strut bolts:
Modsis with V-bel: ...

Alternator-to-mourting bracket bolts:
M8

[ S ———
Al uppet e bracket to alternator
Models with V-be

Alternator uoper suppor\ bracket 1o inlst maniold:

Models with V-belt
Inlet manifold support oradke o cylinder block
Inlet manifold support bracket to inlet manifold:
1.0 fitre DOHG engines .
1.2 itre DOHC engines .
Starter motor bolts

P &

General information

The engine electrical system consists
mainly of the charging and starting systems
(covered in this Parl of Chapter 5) and the
ignition system (covered in Part B of this
Chapter). Because of their engine-related
functions, these components are covered
separately from the body electrical devices
such as the lights, instruments, etc jwhich are
covered in Chapter 12),

The slectrical system is of the 12 volt
negative earth type.

The battery is of the T

It is necessary to take extra care when
working on the electrical system, to avoid
damage to semi-conductor devices (diodes
and transistors), and to avoid the risk of
personal injury. In addition to the precautions
given in Safety first! at the beginning of this
manual, observe the following when working
on the system:

ays remove rings, watches, etc,
before working on the electrical system.
Even with the battery disconnected,
capacitive discharge couid ocour if a
component’s five terminal is earthed
through a metal object. This could cause a
shock or nasty burn,

Da not reverse the battery connections.
Components such as the aiternator,

(seaied for life) type, and is charged by the
alternator, which is beit-driven from a
crankshatt-mounted pullsy.

The starter motor is of the pra-engaged
type, incorparating an integral solenoic. On
starting, the solenoid moves the drive pinion
into engagement with the flywheel ring gear
before the starter motor is energised. Once
the engine has started, a cne-way clutch
prevanis the motor armature being driven by
the engine while the pinion disengages from
the flywheel

Further details of the various systems are
given in the relevant Sections of this Chapter.
While soms repair procedures are given, the
usual course of action s to renew the
component concerned. The owner whose
interest extends beyond mere component
renewal should obtain a copy of the
Autormobife Electrical & Electronic Systems
Manual, available from the publishers of this
manual.

ignition system or
any other components having semi-
conductor circuitry, could be irreparably
damaged.

1f the engine is being started using jump
leads and a slave battery, connect the
batteries as shown in the prefiminary
section of this manual (see ‘Jump
starting’). This aiso applies when
connecting a battery charger.

Never disconnect the battery terminals,
the altemator, any efectrical wiring, or any
test instruments, when the engine is
running.

Do not allow the engine fo tum the
alternator when the afternator fs not
connected.

Never ‘test’ for aiternator output by
“flashing’ the output lead to earth.

Never use an ohmmeter of the type
incorporating a hand-cranked generator
for circuit or continuity testing.

Always ensure that the battery negafive

22
a0

15
13

.

fead is disconnected when working on the
electrical system.

Before using electric-arc welding
equipmert on the car, disconnect the
battery, altemator and components such
as the engine management and the ABS
electronic control units to profect them
from the risk of damage.

Several systems fitted to the vehicle
require battery power to be avaitable at all
times, either to ensure their continued
operation (such as the clock) or to
maintain controf unit memories or security
codes which would be wiped if the battery
were to be disconnecied, To ensure that
there are no unforeseen consequences of
this action, Refer to ‘Disconnecting the
battery’ in the Reference Chapter for

further information.
,erestncaafwmmamgl i
;,L,,genera m rmaum 5 el

Nate: The following informaiion refers only to
the maintenance-free type battery fitted as
original equipment,

1 Topping-up and testing of the slectrolyte in
each battery cell is not possible. The
condition of the battery can therefore only be
tested by observing the battery condition
indicator.
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2 The battery condition indicator is located
 the top of the battery casing, and indicates
the condition of the battery by its colour (see
illustration). f the incicator shows green,
then the batlery is in a good state of charge.
# the indicator tums darker, eventually to
black, then the battery requires charging, as
described later in this Section. If the indicator
shows clear/yellow, then the electrolyte level
 the battery Is toa low to allow further use,
2nd the battery should be renewed. Do not
attempt to charge, load or jump star: a battery
when the indicator shows clear/ysliow.

3 If the battery is to be charged, remove it
from the vehicle, as described in Section 4
and charge it as follows.

4 The maintenance-free type battery takes
considarahly longer to fully recharge than the
andard type, the time taken being
dependent on the extent of discharge.

5 Aconstant-voltage type charger is required;
nnect it up and set it 1o 13.9 1o 14.9 volts.
with & charge current below 25 amps.

6 If the battery is to be charged from a fully-
scharged state (less than 12.2 volts output),
have it recharged by a Vauxhall/Opel dealer or
2 competent autamotive electrician, as the

Note: Refer to ‘D/smrmect/ng the battery’ in
the Reterence Section of this manual before
oroceeding.
Removal
1 On right-hand drive models, the battery Is
ocated on the left-hand side of the engine
compartment, towards the rear. On lefi-hand
drive modsls the battery is located under the:
windscreen cowl panel on the right-hand side.
To remove the cowl panel, undo the five
. lift the panel up In the centre and
remove the right-hand half forwards from the
enum chamoer.
connect the lead(s) at the negative
) terminal by unscrewing the retaining
d removing the terminal clamp.
3 Disconnect the positive terminal lead(s) in
same way.

3.2 Battery condition indicator (arrowed)

4 Unsorew the olamp bolt sutficiently to
enable the battery to be lfted from its location
{see illustration). Keep the battery upright.

5 If necessary the battery tray can be
removed after unding the four retaining bolts.
Release any wiring or hase clips from the tray
and lift the tray from the sngire compartment.
Refitting

& Refitting is a reversal of removal, but smear
petroleum Jelly on the terminals whon
reconnecting the leads, and aiways reconnect
the positive lead first, and the negative lead
last.

6 Switch on as many electrical accessories
(eg. the neadlights, heated rear window and
heater blower) as possible, and check that the
alternator maintains the regulated voltage at
around 135 1o 14.5 volts.

7 If the requiated voliage is not as stated, the
fault may be due to worn brushes, weak brush
springs, a faulty voltage regulator, a faulty
diode, a severea phase winding, or worn or
damaged slip rings. The brushes and siip

rings may be checked (see Section 7), but if
the fault persists, the alternator should be
renawed, or taken to an auto-electrician for
testing and repair.

Note: Refer to the precamons given in ‘Safsty
firsti’ and in Section 1 of this Chapter before
starting work.

1 If the ignition/no-charge warning light fails
to illurninate when the ignitior is switched on,
first check the altemator wiring connections
for security. If satisfactory, check that the
warning light bulb has not blown, and that the
bulbholder is secure in its location in the
instrument panel. If the light still fails to
illuminate, check the continuity of the warning
light feed wire from the alternator to the
bulbhoider. If all is satisfactory, the alternaror
is at fault, and should be renewed, or taken to
an auto-electrician for testing and repair.

2 It the ignition waming light lluminates when
the engine is runaing, stop the ergine and
check that the drivebelt is correctly tensioned
(see Chapter 1) and that the alternator
connections are sscure. If all is so far
satisfactory, check the alternator brushes and
slip rings (see Section 7). If the faut pers\sts‘
the altemator should be renewed, or take

an auto-electician for testing and repajr.

3 If the alternator output is suspect even
though the warning light functions correctly,
the regulated voltage may be checked as
follows.

4 Gonnect a voltmeter across the battery
terminals, and start the engine.

5 Increase the engine speed until the
voltmeter reading remains steady: the reading
should be approximately 12 to 13 valts, and
no more than 14 volts.

4.4 Unscrewing the battery clamp boft

SOHC engines with V-belt
Removal
1 Disconnect the batiery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).
2 Remove the auxiliary crivebelt as described
in Chapter 1.
3 Disconnect the wires from their terminals
on the rear of the alternator, noting iheir
locations, or disconnct the wiring plug, as
applicable. Note that on certain models,
access to the altemator wiring may be easier
from underneath the vehicle.
4 On madels with multi-point fuel injection,
remove the throttle body as described in
Chapter 4B, Section 13
5 Unscrew the bolt securing the top of the
altemator to the adjuster strut, and recover
any washers and insulating busnes, noting
their locations. Note the earth strap attached
to the bolt.
6 Loosen the bolt securing the adjuster strut
to the inlst manifoid, and pivet the strut
upwards to leave sufficient space to remove
the altemator.
7 Undo the bolts securing the alternator
upper support bracket to the alternator and
inlet manifold and remove the brackst.
8 Support the alternator, then remove the nut
and through-bolt securing the alternator to ths
engine bracket. Again, recover any washers
and insulating bushes, noling their locations.
9 Withdraw the alternator from the engine.
Refitting
10 Refitting is a reversal of removal, hearing
i mind the following points:
aj Ensure that all washers and Insulating
bushes are refitted in their correct
locations, as noted before removal
b) Ensure thal the earth lead is relitied to the
top aiternator securing bob.
) Where appiicable, refit the throltle body
as described in Chapter 4B,
d) Refit and tension the auxiliary drivebelt as
described in Chapter 1.
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6.13 Unbolt the two upper alternator
mounting brackets (arrowed) - SOHC
engines with ribbed belt altemator drive

SOHC engines with ribbed belt
Removal

11 Proceed as described In paragraphs 1
10 3 Inclusive, but note that it is only
necessary to release the auxiliary drivebelt
from the alterator pulley, it does not have to
be removed completely.

12 Remove the nut and through-bolt
securing the alternator to the lower bracket.
Recover any washers and insulating bushes,
noting their locations.

13 Support the alternator, then unbolt the
two upper mounting brackets from the
alternator, cylinder head and inlet manifold,
and withdraw the brackets (see llustration).
Again, recover any washers and insulating
bushes, noting their locations. Note the earth
strap attached to the front mounting bracket

bolts.
14 Withdraw the alternator from the engine.
Refitting

15 Refitting Is a reversal of removal, bearing
in mind the following points:

&) Ensure that any washers and insulating
bushes are refitted in their correct
locations, as noted before removal.

b) Ensure that the earth foad is refittedt to the
front mounting bracket.

6.27 Unbolt the crankshaft speed/position
sensor bracket from the oil pump.
Securing bolt arrowed - 1.4 and 1.6 litre
DOHC engines

6.18 Auxiliary drivebelt automatic
tensioner lower mounting bolt (arrowed) -
1.0and 1.2 litre DOHC engines

¢) Do not fully tighten any of the mounting
bolts until the alterator and all mounting
brackets are in pasition.

d) Refit the auxiliary E!lrvebe/l as described in
Chapter 1

1.0 and 1.2 litre DOHC engines
16 Proceed as described in paragraphs 1
and 2, but note that It Is only necessary to
release the auxiliary drivebelt from the
alternator pulley, it does not have to be
removed completely.

17 If not already done, apply the handbrake,
then jack up the front of the vehicle and
support securely on axle stands (see Jacking
and vehicle support)

18 Undo the auxiliary drivebelt automatic
tensioner lower mounting bolt, and swing the
tensioner upwards to provide access to the
lower alternator mounting  bolt  (see
illustration).

19 Disconnect the wires from their terminals
on the rear of the alternator, noting their
locations.

20 Remove the nut and through-bolt
securing the altemator to the lower mounting
bracket. Recover any washers and insulating
bushes, noting their locations (see
llustration)

21 supp:m the afternator, then remove the

6.20 Alternator upper and lower mounting
through-bolt nuts - 1.0 and 1.2 litre DOHG
engines

any washers and insulating bushes, noting
their locations,

22 Siide the alternator off tha mounting
brackets and remove it from under the car

Refitting
23 Refitting is a reversal of removal, bearing
in mind the following points:

&) Ensure that any washers and insulating
bushes are refitted in their corect
Iocations, as noted during removal.

b) Refit the auxitiary drivebelt as described in

ap!

1.4 and 1.6 litre DOHC engines
Removal

24 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

25 Remove the auxiliary drivebelt as
described in Chapter 1

26 Apply the handbrake, then jack up the
front of the vehicle and support securely
on axle stands (see Jacking and vehicle
support). Remove the right-hand front
roadwheel

27 Unbolt the crankshaft speed/position
sensor bracket from the oil pump, and move
the assembly to one side (take

nutar

the upper mounting bracket. Again, recover

629 Alterna(or wiring securing nuts
{arrowed) - 1.4 and 1.6 litre DOHG engines
(viewed from underneath vehicle)

care not to damage the sensor of the wiring)
(see illustration].

28 Disconnect the wiring from the oil
pressure switch, located in the end of the oil

pump.
29 Disconnect the wires from their terminals
on the rear of the alternator, noting their
locations, or disconnect the wiring plug, as
applicable (see illustration).

30 Disconnect the outer end of the driveshaft
from the front swivel hub assembly, as
described in Chapter 8. There is no need to
withdraw the driveshaft fram the transmission.
Support the end of the driveshaft using wire or
string - do not allow the driveshaft to hang
down under its own weight, or the joint may
be damaged.

31 Unscrew the three securing bolts and
remove the upper alternator mounting bracket
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6.31 Remove the upper alternator mounting bracket (1) - 1.4 and 1.6 litre DOHG engines

(see Hllustration). Note the location of the
<arth strap secured by the maunting bracket
bolts.

32 Remove the nut and through-bolt
securing the alternator to the lower mounting
bracket. Recover any washers and insulating

bushes, noting their locations.

33 Support the alternator, and undolt the
lower mounting brackel from the cylinder
block (see illustration). Withdraw the lower
mounting bracket to allow sufficient clearance
to remove the alternator.

34 Manipulate the driveshaft as necessary to
allow sufticient clearance for the alternator to
pass out through the wheslarch, then
withdraw the altemator.

Refitting

35 Refitting is a reversal of removal, bearing
In mind the following points:

2 Refit the nut and through-bolt securing
the alternator to the jower mounting
bracket before bolting the mounting
bracket to the cylinder block. Ensure that
any washers and insulating bushes are
positioned as noted before removal.

b) Ensure that the earth strap Is in position
when refitting the upper alternator
mouiting bracket.

¢} Reconnect the driveshaft to the front
swivel hub assembly as described in
Chapter 8.

o) Refit the auxiliary drivebelt as described in
Chapter 1.

ernator brushes and 2
" regulator - Inspection and X
renewal B

Standard Bosch alternator

1 The brush holder and voltage regulator are
combined in a single assembly, which is
bolted 1o the rear of the alternator (see

H.28(53

6.33 Unbolt the alternator lower mounting bracket from the cylinder black - 1.4 and 1.6 litre DOHC engines

A Mocels without power stecring or air conditioning

1 Afternator lower mounting bracket

B Models with power steering andfor air conditioing
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1 Puliey rut
2 Pulley
3 Fan

&

4 Drive end housing

5 Bearing

6 Bearing retainer

7 Through-bolts

rush

holderfvoltage
reguiator assembly

9.Sip ring endl

housing
10 Stator endplate
11 Stator
12 Bearing
13 Rotor

7.1 Exploded view of the standard Bosch altemator

illustration). If the voltage regulator is faulty, ~(rsfer to Disconnecting the battery in the  alterator can be removed, as described in
the complete assembly must be renewed. Refarence Chapter] Section 6.
2 Disconnect the battery negative terminal 3 If desired, to improve access further, the 4 Remove the two sscuring screws, and
withdraw the brush holder/voltage regulator
assembly (see ilustrations).
5 Check that the brushes move freely in their
quides, and that the brush lengths are within
the limits given in the Specifications (see
illustration). If any doubt exists regarding the
condition of the brushes, the best policy s 1o
renew them as follows.
6 Hold the brush wire with a suitable pair of
pliers, and unsolder it from the brush holder
Lift away the brush. Repeat for the remaining
orush.
1 TN s 7 Note that whenever new brushes are
74D ... and withdraw the brush holdery _ fitied, new brush  springs should also
vottage regulator - standard Bosch attemator D fitted :
8 With the new springs fitted to the brush
holder, insert the new brushes, and check thet
they move freely in their guides. If they bind,
polish them lightly with a very fire file or glass

S
%

paper.
9 Solder the brush wire ends to the brush
holder, taking care not to allow solder to pass
to the stranded wire.
10 Check the condition of the siip fings, and
if necessary clean them with a rag or very fine
glass paper (sea illustration).
11 Refit the brush holder/voltage regulator
assembly, and tighten the securing screws,

= . € 12 If the alternator was removed, refit it as
7.10 Aiternator slip rings {arrowed) - described in Section 6.
standard Bosch alternator 13 Reconnsct the battery negative lead.

o]

h of an altemator
brush - standard Bosch altemator
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1 Pulley nut

6 Drive end housing
7 Bearin;
8 Bearing cover
9 Rotor
10 Bearing
11 Dust cover
12 Through-bolt
13 Plastic cover
14 Bott
15 Voltage
regulator/brush holder
16 Bolt
17 Nut
18 Through-bolt
19 Rectiler
20 Siip ring end housing
21 Bush
22 Stator

128152

Compact Bosch alternator

14 The brush holder and voltage regulator
are combined as a single assembly (see
filustration). With the alternator removed as
described in Section 6, procsed as follows.

15 Remove the three securing nuts, and
withdraw the plastic cover from the rear of the
ernator (see illustrations). Note that it is
possible that the studs may be withdrawn as
the nuts are unscrewad — in this case, the
studs can be refitted using two nuts locked
together on the studs.

16 Remove the two securing screws, and
withdraw the brush holder/valtage regulator
assembly from the rear of the alternator (see
illustrations).

17 Check that the brushes move freely in
their guides, and that the brush lengths are
within the limits given in the Specifications. If
any doubt axists regarding the condition of
the brushes, the complete brush
holder/voltage regulator assembly must be

!

... and withdraw the plastic cover —
compact Bosch altemator

18 Refitting is a reversal of removal.
19 Refit the altemator as described in
Section 6

Delco-Remy T -
Note: No spare parts are available for Delco- = - < i LT &
Remy alternators marked Made in Korea'. 7.16a Remove the securing screws . 7.16b ... and withdraw the brush holder/

20 The brush nolder and voltage regulator voltage regulator — compact Bosch altemator
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Doy
e
o
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1 Puliey nut (not fitted to
ail models)

2 Pulley

3 Fan

4 Drive end housing

5 Bearin

6 Bearing retainer

7 Rotor

& Through-bolt
9 Siip ting end housing
10 Brush holderivoltage
reguiator assembly
11 Diode assembly
12 Stator

7.20 Exploded view of the standard Delco-Remy alternator

are combined I a single assembly (see

|Ilustralmn) For access to the assembly, the
kernator must be partially dismantled as

fallows. If the voltage regulator is faulty, the

complete assembly must be renawed.

21 Remove the alternator as described in

Section 6.

22 Scribe a line across the drive end housing

and the siip ring end housing, to ensure

corect alignment when reassembling

23 Unscrew the three through-bolis, and

prise the crive end housing and rotor away

from the silp ring end housing and stator (see

llustration)

24 Check the condition of the siip rings, and

if necessary clean them with a rag or very fine

glass paper (see illustration).

25 Remove tne three nuts anc washers

7,23 Sepatating the driva end housing
{ram the slip ring end housing - standard
elco-Remy alternator

securing the stator leads to the rectifier, and
it away the stator assembly (see
illustration)

26 Remove the terminal screw, and lift out
the diode assembly.

27 Extract the two screws securing the brush
holder and voitage regulator to the slip ring
end housing, and remove the brush holder
assembly. Note the insulation washers under
the screw heads.

28 Check that the brushes move ireely in
their guides, and that the brush lengths are
within the limits given in the Specificaions. If
any doubl exists regarding the condition of
the brushes, the best policy is to renew them

29 To fit new brushes, unsolder the old brush
leads from the brush holder, and solder on the
new leads in exactly the same place.

7.24 Alternator slip rings (arrowed) -
standard Delco-Remy alternator

30 Chack that the new brushes mave fresly

5.

refitting the brush  holder
assembly, retain the brushes In the retracted
oosition using a stiff piece of wire ar a twist

il
32 Refit the brush halder assembly so that
the wire or dril protrudes through the slot in
the slip ring end housing, and tghten the
securing screws.

33 Refit the diode assembly and the stator
assembly to the housing, ensuring that the
stator leads are in their correct positions, and
refit the terminal screw and nuts

34 Assemble the drive end housing and rotor
1o the slip ring end housing, ensuring that the
previously-made marks are stil aligned. Insert
and tighten the three through-bolts.

7.25 Stator lead securing nuts (A) and
brush holder/voltage regulator securing

screws (B) - standard Delco-Remy

altemator
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7.35 Removing the drill bit used to hold
brushes in retracted position - standard
Delco-Remy altemator

35 Pull the wire or drill (as applicable) from
the slat in the slip ring end housing, so that
the brushes rest on the rotor slip rings (see
illustration)

35 Refit the alternator as described in
Section 6

Compact Delco-Remy alternator
37 With the alternator removed as described
in Section 6, proceed as follows (see
illustration).

38 Unscrew the seouring nuts, and remove
the plastic cover from the rear of the
alternator.

39 Unscrew the two brush holder securing
screws, noting their different lengths. Note
that one of the screws also secures the
suppressor (see Hlustration).

40 Unscrew the remaining  suppressor
securing nut, and lft the suppressor from the
rear of the alternator.

41 Using a small screwdriver, or a similar
tool, prise up the securing tag at the side of
the brush holder, then Iift the assembly from
the rear of the alternalor (see illustration).

42 Check that the brushes move freely in
their guides, and that the brush lengths are
within the limits given in the Specifications. If
any doubt exists regarding the condition of
the brushes, the best policy Is to renew them.
If the brushes are renewed, it is wise o renew
the brush springs at the same time.

7.37 Sectional view of the compact Delco-Remy alternator

1 Drive end housing
2 Stator

3 Rotor
4 Sliprings
43 Tofit new brushes, unsolder the old brush
leads from the brush holder, and solder on the
new leads in exactly the same place.

44 Check that the new brushes move freely
in the guides

45 Refitting is a reversal of removal,

46 Refit the alternator as described in
Section 6.

Note: Refer to the precautions given in ‘Safety
firsti” and in Section 1 of this Chapter before
starting work.

5 Fan

6 Rectifier
1 If the starter motor fails to operate when the
ignition key is tumed to the appropriate
position, the possible causes are as follows:

&) The battery is faulty.

b) The electrical conmections between the
switch, solenoid, battery and starter
motor are somewhere failing to pass the
necessary current from the battery
through the starter to earth.

c The solenoid is faulty.

d) The starter mator is mechanically or
electrically defective.

2 To check the battery, switch on the headights.
Ifthey cim after a few seconds, this indicates that
the battery is discharged ~ recharge (see Sec-
tion 3) or renew the battery. I the headiights glow
brightly, operate the starter switch while

7.39 Brush holder securing screws (1) and suppressor (2] -
compact Delco-Remy alternator

7.41 Withdraw the brush holder {1) by after releasing the securing
tag (2) - compact Delco-Remy alternator
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9.3 Starter motor wiring securing nut
(arrowed) - viewed from undemeath
vehicle

watching the headlights. If they dim, then this
indicates that currert is reaching the starter
moter, therefore the tault must lie in the starter
molor. If the fights continue to glow brightly (and
1o diicking sound can be heard from the starter
motor solencid), this indicates that there is a fault
in the circuit or solenoid ~ see the foliowing
paragraphs. It the starter motor tums slowly
when operated, but the battery is in good
candition, then this indicates either that the
starter motor is faulty, or there Is considerable
resistance somewhere in the circuit.

3 If a fault in the circuit is suspected,
disconneot the battery leads (including
the earth connection to the body), the
starter/solencid wiring and the engine/
transmission earth strap. Thoroughly clean
the connections, and reconnec the leads and
wiring. Use a voltmeter or test light to check
that full battery voltage is available at the
battery positive lead connection to the
solenoid. Smear petroleum jelly around the
battery terminals to prevent corrosion —
carroded gonnestions are among the most

frequent causes of electrical system faults
4 If the battery and all connections are in
good condition, chock the cirouit by
disconnecting the switched feed wire from tne
solenoid (the thinner wire). Connect a
voltmeter or test light between the wire end
and 2 good earth (such as the baltery
negative terminal), and check that the wire is
live when the ignition switch is turned to the
‘start' position. If it is, then the circuit is sound
— if not, there is a fault in the ignition/starter
switch or wiring.

5 The solenoid contacts can be checked by
connecting a voltmater or test ight between
the battery positive feed connection on the
starter side of the solenoid, and earth. When
the ignition switch is tumed to the ‘start’
position, there should be a reading or lighted
bulo, as applicable. If there is no reading or
lighted bulb, the solenaid s faulty and should
be reniewed.

B If the circuit and solenoid are proved
sound, the fault must lie in the starter motor
Begin checking the starter motor by removing
it (see Section 9), and checking the brushes
(see Section 10). If the fault coes not lie in the
brushes, the motor wincings must be faulty. In
this event, the starter motor must be renswed,
unless an auto-electrical specialist can be
tound who will overhaul the unit at a cost
signficantly less than that of 2 new or
exchange starter motor.

. Starter motor~
. removaland refitting -

Removal
1 Disconnect the battery negative terminal

(refer to Disconnecting the battery in the
Reference Chapter).

2 Apply the handorake, then jack up the
front of the vehicle, and support securely
on axle stands [see Jacking and vehicle

suppor).
3 Nole the wiring connections on the
solenoid, then unscrew the securing nuts
(where applicable) and disconnect them (see
illustration).

4 Vihere applicable, Unscrew nut securing the
earth cable to the upper starter motor
mounting stud. Recover the washer, and
disconnect the cable from the stud.

n 7.0 and 1.2 litre DOHC engines unbolt
the irlet manifold support bracket from the
marifold and cylinder block.

& Unscrew the starter motor mounting stud
and bolt, or the two bolts, as applicable. and
withdraw the motor from under tne vehicle.
Refitting

7 Refitting is a reversal of removal, but where
applicable, ensure that the eartn cable is
reconnected to the stud.

Delco-Remy starter motor
1 With the starter motor removed from the
vehicle as described in Section 9 and cleaned,
arip the unit in a vice fitted with soft jaw
protectors (see ilustration).

2 Make alignment marks between the main
motor casing and the commutator end
housing

3 Unscrew and remove the two through-bolts

1 Solenoid yolk

2 Solenoid retum spring

3 Solenoid armature

4 Actuating am

5 Pivot pin clip

6 Drive end housing

7 Actuating arm pivot pin
8Shim

-ciip
10 Thrust collar

11 Drive pinion and clutch assembly
12 Armature

13 Main motor casing

14 Through-bolt

15 Commutator end housing

16 Brush plate

17 Fielo coils

18 Permanent magnet

10.1 Exploded view of the Delco-Remy starter motor
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10.3 Unscrew the through-bolts .

which hold the components the
starter motor assembly together (see
illustration).

4 Extract the two small screws which secure
the commutator end housing to the brush
plate, then ift off the commutator end housing
(see illustration).

5 Lift the brush retaining springs to remove
the field brushes from the brush holders, then
Iit the brush plate from the commutator (see
illustration).

6 Remove the remaining springs and brushes
from the brush holder.

7 If the brushes have worn to less than the
specified minimum length, renew them as &
set. To renew the brushes, the leads must be
unsoldered from their terminals, and the new
brushes must be soldered in place

8 Clean the brush holder assembly, and wipe
the commutator with a petrol-moistened
cloth. If the commutator is cirty, it may be

10.17 Removing the rear cover - Valeo
starter motor

10.19a Lift the negative brush terminal
from the stud . . .

and extract the two small screws
- Delco-Remy starter motor

cleaned with fine glass paper, then wiped with
the cloth.

9 Check that the brush retaining springs
provide adequate pressure on the brushes to
maintain good contact with the commutator.
Renew any worn springs.

10_Refit the brushes to the brush nolder, and
refit the retaining springs. To aid refitting of
the brush holder assembly, the brushes can
be retained in positicn Using a sacket or
suitable tube of approximatsly 38.0 mm
diameter.

11 Slide the brush holder over
commutator and, where applicable, wrlhdraw
the socket or tube.

12 Fit the commutatar end housing, ensuring
that the marks made on the end housing and
the main motor casing are aligned.

13 Fit the two screws securing the end
housing to the brush piate.

14 Refit and tighten the two thraugh-bolts.

.....and the positive brush terminal
{arvowed) from the insulator —
Valeo starter motor

105 Lift the brush plate from the
commutator - Delco-Remy starter motor

15 Refit the starter motor as descrioed in
Section 9.

Valeo starter motor

16 With the starter motor removed from the
vehicle as described in Section 8 and cleaned,
proceed as follows.

17 Unscrew the twa securing nuts, and
withdraw the rear cover from the starter motor
{see illustration).

18 Using a suitable sorewdriver, lever the
brush spring from the brush plate. Recover
the insulator plates from under the ends of the
spring (see illustrations).

19 Lift the negative brush wiring terminal
from the stud on the brush plate, and ift the
positive brush terminal from the insulator in
the motor body (see illustrations).

20 Lift the brushes from the brush plate. Note
the locations of the brushes to ensure correct
reassembly (see illustration).

- and recover the insulator plates
- Valeo starter motor

10.18b .

10.20 Lifting a brush from the brush plate
- Valeo starter motor
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10.23 Remove the brush plate to enable
cleaning of the commutator (arrowed) —
Valeo starter motor

21 If the brushes have womn o less than the
minimum specified length, they must be
renewed.

22 If the positive brush is to be renewad, it
must be unsoldered from the terminal on the
solenoid wirin

23 If desired, the brush plate can be lifted
from the motor to enabls ths commutator to
be cieaned (see illustration). Clean the brush
plate assembly, and wipe the commutator
with a petrol-moistened cloth. If the

commutator is very dirty, it may be cleaned
with fine glass paper, then wiped with the
cloth.

1212 Ol pressure waming ngm switch
location {arrowed) - SOHC engines, and
1.4 and 1.6 litre DOHC engines

10.27 Refitting the brush spring - Valeo
starter motor

24 Gheck that the brush retaining spring
provides adequate pressuire on the brushes to.
maintain good contact with the commutator.
Fenew the spring if it is worn.

25 Commence refitting by refitting the brush
plate {where applicable), and placing the
brushes in position in the brush plate.

26 Locate the negative brush wiring terminal
over the stud on the brush plate, and locate
the pasitive brush terminal in the insulator in
the mator body.

27 Fit the insulator plates to the ends of the
brushes, then fit the brush spring (see
illustration).

28 Ensure that the insulator is in place in the
wiring grommet cut-out in the motor rear
cover, then refit the cover to the motor

20 Refit the rear cover securing nuts.

30 Refit the starter motor as described in
Section 9.

1 Ignition switch =
:i':rammﬁraiﬁreﬁtﬁng, 0

The switch Is integral with the steering
column lock, and removal and refitting is
described in Chapter 10.

Removal

1 On SOHC engines, and 1.4 and 1.6 litre
DOHC engines, the switch is screwed into the
end of the oil pump, on the inlet manifold side
of the engine (see illustration). Access is
most easily obtained from underneath the
vehicle. On 1.0 and 1.2 litre DOHC engines,
the switch is screwed into the front right-hand
side of the cylinder head (see illustration).

2 Disconnect the battery negative terminal

e g
ek e

12.16 il pressure warning light switch
location (arrowed) - 1.0 and 1.2 litre
DOHG engines

{refer to D the batiery in the
Reference Chapter)

3 Disconnect the wiring from the switch

4 Place a suitable container under the switeh,
to catch the oil which will be released as the
switch is removed.

5 Using a suitable spanner, unscrew the
switch. Be prepared for oil spillage, and plug
the hale in the oil pump immediately, to
minimise oil loss and prevent dirt ingress.
Refitting

6 Refitting is a reversal of removal. On
completion, check and if necassary top-up
the engine il level as described in Weekly
checks.
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Contents

DIS module - testing, removal and rmemg . ... 3 Ignition system - testing 2
Engine management syslem check . .See Chapter 1 Knock control system - general information 4
General information e Knock control system components — removal and rnrmng 5
Ignition HT system checl .See Chapter1  Spark plug check and renewal .....See Chapter 1
Degrees of difficulty
Easy, suitable for Fairly easy, suftable Fairly difficult, Difficult, suitable for ~\§ Very difficult, ‘7\\
novice withlittle for beginner with > | suitable for competent A | experienced DIY XY | suitable for expert DIY Xy
experience someexperience Ry | DIY mechanic R | mechenic R | or professional X
Specifications
General
VOISRV kst sk e R R S G e 06 Distributorless ignition system (DIS)
System apphcauun
SOHO MGG o o o788 d s kb A S S SR AT CH b sl GM Muitec
DOHC engines:
1.0 and 1.2 litre engines . . Bosch Motronic M 1.5.5
1.4 and 1.6 litre engines. GM Multec
Location of No 1 cylinder .. Timing belt or timing chain end of engine
Firing order:
All except 1.0 liire. engina; T I DS— 1-3-42
1.0 litre engines . 1-2-3
Torque wrench settings Nm Ibf ft
DIS module-to-mounting plate holts 8 6
DIS module mounting plate-to-camshaft hausmg colls " 12 9
Knack sensor body 1o eylinder block . . . 13 10
Knock sensor retammg Bolt: . 20 15
Spark plugs e 25 18

1 sensraumvmatlon and
precaution:

Ignition system function

The ignition system is responsible for
igniting the air/fuel mixture in each cylinder &t
the correct moment, in relation to engine
speed and load.

The ignition system is based on feeding

low-tension voltage from the battery to the
coil, where it is converted into high-tension
voltage. The high-tension voltage is powerful
enough to jump the spark plug gap In the
cylinders many times a second under high
compression pressures, providing that the
system is in good condition.
The low-tension (or primary) circuit consists

of the following:

5) The battery.

b) The lead to the ignition switch.

©) The leads from the ignition switch to the

DIS module, to the electronic control unit,
and to the low-tension coll windings
(integral with the DIS module).

i condary) cirouit

&) The high-tension {HD coil windings
(integral with the DIS module).
b) The HT leads (o moaule connectors)
from the DIS module to the spark plugs.
©) The spark plugs.
The system functions in the following
manner. Current flowing through the low-
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tensian eoil windings produces a magnetic
field around the high-tension windings. The
electronic control unit produces a signal used
to switch off the low-tension circuit.

The subsequent collapse of the magnetic
field over the high-tension windings produces
a high-tension voltage, which is then fed
directly from the coil to the relevant spark
plugls).  The low-tension circuit is
automatically switched on again by the
slectronic control unit, o allow the magnetic
field to build up again before the firing of the
next spark plug(s). The ignition is advanced
and retarded autornatically, to ensure that the
spark occurs at the correct Instant in relation
10 the engine speed and load.

Multec DIS (Distributoriess
Ignition System)

This system is fitted o models with
1.2 SOHC, 1.4 and 1.6 ftre engines,

The system is under the overall control of
the Multec electronic contral unit, which
gontrols both the ignition and fuel injection
systems, The system comprises various
sensars (whose inputs also provide data to
control the fuel injection system). and the
Multec slectronic control unit, in addition to
the DIS module and spark piugs. Detalls of
the system sensors and the electronic contral
unit are given in Chapter 4B

The DIS module is attached to the camshatt
housing in the pasition normally occupied by
the disiributor, and consists of two ignition
coils and an electronic control module,
housed in a common casing. Each ignition
<ol supplies two spark plugs with HT voltage
—thus, one spark is provided in a cylinder with
its piston on the compression stroke, and one
in a cylinder with its piston on the exhaust
stroke. This results in a ‘wasted spark’ being
supplied to one cylinder during ezch ignition
aycle, but this has no detrimental effect. This
system has the advantage that there are no
moving parts - therefore there is no wear, and
the system is largely maintenance-free.

Information on crankshaft position, and
engine speed and load is supplied to the
Multec electranic control unit via inputs from
the various system sensors (see Chapler 4B).

The electronic control unit selects the
optimum ignition advance setting based on
the information received from the various
sensors. The degree of advance can thus be
constantly varied to suit the prevailing engine
operating conditions.

Motronic M 1.5.5 DIS
(Distributorless Ignition System)

This system s fitted to models with 1.0 and
1.2 litre DOHG engines (see Vehicle
identification for details of engine code
locations).

The system is under the overall control of
the Motronic elsctronic control unit, which
controls both the ignition and fusl injection
syslems. The system comprises various
sensors (whoss inputs also provide data to

control the fuel injection system), and the
Motronic electronic control unit, in addition to
the DIS module and spark plugs. Details of
the system sensors and the electronic control
unit are given in Chapter 44,

The DIS module is located centrally on the
camshatt cover directly over the spark plugs.
The modle contains a separate ignition cail
for each cylinder which is integral with the
spark plug cap, and connected directly to the
relevant spark plug. This removes the need for
any HT leads connecting the coils to the

lugs.

Information on crarkshaft position, cylinder
idsntification, and engine speed and load is
supplied to the Motronic electronic control
unit via inputs from the various system
sensors (see Chapter 4A).

The electronic control unit selects the
optimum ignition advance setting bassd on
the information received from the various
sensors, and fires the relevant ignition coil
accordingly. The degree of advance can thus
be constantly varied to suit the prevailing
engine operating condtions.

Waming:

A generated by an electronic
ignition system is extremely high
and, in certain circumstances,

could prove fatal. Take care to avoid

receiving electric shocks from the HT side of
the ignition system. Do not hande HT leads,
or touch the DIS module, when the engine is
running. If tracing faults in the HT circuit,
use well-insulated tools fo manipulate live
leads. Persons with surgically-implanted
cardiac pacemal ices should keep
well clear of the ignition circuits,
components and test equipment.

General

1 The components of the DIS system are
normally very relianle; most faults are far more
likely to be due 1o looss or dirty connestions,
or to “tracking’ of HT veltage due to dirt,
dampness or damaged insulation, than to the
failure of any of the system components.
Always check all wiring thoroughly before
condemning an electrical component, and
work methodically 1o eliminate all other
possibilities before deciding that a particular
component is fautt

2 The practice of checking for a spark by
holding the live end of an HT lead a short
distance away from the engine is not
recommended — not only is there a high risk of
& powerful electric shock, but the DIS module
or electronic control unit may be damaged.

3 Extreme care should be taken if attempts
are to be made o test the system, as the
electronic Gontrol unit s very sensitive and, if
damaged, may prove very costly to renew.

4 Unless the correct special test equipment is
avallable, entrust testing and fault diagnosis
10 2 Vauxhall/Opel dealer. It s far better to pay
the labour charges involved in having the
vehicle checked by someone suitably
qualified, than to risk damage to the system or
yourself. The engine management system has
a sefi-diagnostic function, and any problems
with the system are stored as fault codes,
which can be read using suitable specialist
diagnostic equipment. Brief det
in Chapters 4A and 4B.
Engine fails to start

5 If the engine either will not tum over at all,
or only turns over very slowly, check the
battery and starter motor. Connect a
voltmeter across the battery terminals (meter
posiive probe to ballery positive terminal).
Disconnect the wiring plug from the DIS
module, then note the voltage reading
obtained while tuming over he engine an the
starter for a few seconds. If the reading
obtained is less than approximately & volts,
check the battery, starter motor and charging
system (see Chapter 5A).

6 Testing of the ignition LT and HT circuits
an only be carried out safely and effectively
using special test equipment, and snould be
entrusted 1o a Vauxhall/Ope! dealer.

Engine misfires

7 Misfires are usually the resutt of partial or
temporary failres in the system components,
and the possible causes are too numerous to
be eliminated without the use of special test
equipment. The ignition system wiring and the
spark plugs can be checked for signs of
obvious faults as described in the following
paragraphs, but f these checks do not reveal
the source of the problem, take the vehicle to
a Vauxhall/Opel dealer, who will be able ta
test the full engine management system using
the appropriate equipment.

8 Animegular misfire suggests a loose or dirty
connection. With the ignition switehed off,
check the security and condition of the DIS
module wiring, and the HT leads (where
applicable).

9 Regqular misfiring is most likely to be due to
& fault in the HT leads (where applicable) or
spark plugs. Check that the HT leads ara
clean and dry. Check the leads themselves
and the spark plugs (by substitution if
necessary). Renew the spark plugs as a
malter of course if there is any doubt about
their condition (refer 1o Ghapter 1 for dstails of
checking spark plugs).

Testing

1 Testing of the DIS module can only be
carried out safely, and without the risk of
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3.4 Disconnecting the DIS module wiring
plug - SOHC engine

damage to the module, using the appropriate
special test equipment. Testing should
therefore be entrusted to a Vauxhall/Opel
dealer.

Removal

1.2 SOHC, 1.4 and 1.6 litre engines

2 The DIS module is mounted on the left-
hand end of the camshaft housing. For
improved access on DOHG engines, remove
the secondary air injection pump assembly as
described in Chapter 4C.

3 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

4 Disconnect the module wiring plug (see
illustration).

5 Disconnect the HT leads from the module,
noting their locations to ensure correct
refitting. The HT lead cylinder numbers are
stamped into the module casing {see
ilustration).

6 Unscrew the three Torx-type securing
screws, and remove the module from its
mounting plate.

1.0 and 1.2 litre DOHC engines

7 The DIS module is mounted in the centre of
the camshaft cover, directly above the spark
plugs.

8 Disconnect the battery negative terminal
(rsfer to Disconnecting the battery in the
Reference Chapter).

9 Release the DIS module cover and remove

3.5 HT lead cylinder number identificati
marks (1) and DIS module securing
screws (2) - SOHC engine

it toward the transmission end of the engine
lustratior

10 Disconnect the module wiring plug (see
illustration).

11 Undo the two module retaining screws,
then lift the DIS module upwards and off the
spark plugs (see illustration). If necessary,
the module may be very carefully eased
upwards using a screwdriver. Take care to
keep the module level as it is released from
the spark plugs 1o avold damage to the
module connectors and the upper ceramic
part of the spark plugs.

Refitting
12 Refitting Is a reversal of removal.

-4 Knock control s
genera] information

Note: For details of engine code focations,
refer to Vehicle identification’.

The knock control system forms part of the
ignition system, and allows the ignition timing
to be advanced to the point at which
*knocking’ or ‘pre-ignition’ is about to accur.
This contributes to improved engine efficiency
and reduced exhaust emission levels, as It
allows the engine to run as close as possible
1o the *knock limit’ (the point at which ‘pre-
ignition’ or “pinking’ oceurs) without the risk of
engine damage. The ignition timing is set to

3.9 Release the DIS module cover and
remove it toward the transmission end of
the engine - 1.2 litre DOHG engine

pre-determined value (stored in the mermory
of the engine management electronic control
unit), which is very close to the knock limit for
the engine. Due to slignt changes in the
combustion process during varying engine
operating conditions, and possible siight fuel
irregularities, engine knock may occur, and
this is detected and controlled by the knock
control system

The system comprises a knock sensor, a
separate knock module (X 12 SZ and X 14 52
engines only), and the Multec or Motronic
engine management electronic control unit
(see Chapter 4A or 4B). On all engines except
X 12 82 and X 14 SZ the knock module is an
integral part of the engine management
electronic control unit (ECU).

The knock sensor is located on the cylinder
block, and contains a piezo-electric crystal,
which has a resonance frequency which
corresponds to the engine knock frequency.
Mechanical vibrations in the cylinder block are
converted by the sensor into an electrical
signal. The output signal provided by the
sensor increases with an increase in the
vibrations in the cylinder block. If the signal
increases beyond a preset limi, the sersor
indicates the onset of 'knock’ to the knock
module.

The knock module acts as a signal
processor, and modifies the signal produced
by the sensor before providing an output to
the ECU

The ECU processes the signals received
from the knock module, and retards the
ignition timing to prevent knock. From the

d by other engi
sensars (see Chapter 4A or 4B), the ECU can
determine the cylinder which fired most
recently before the knocking accurred, and
hence can trace the knocking to that
particular cylinder. The ignition timing for the
particular cylinder concerned is thus retarded
{'selective knock control’), giving independent
ignition timing control over al cylinders. Once
knocking has been detected and prevented,
the ignition timing is progressively advanced

310 DIS module wirng plug - 12 tre
DOHC engine

3.41 Undo the two relaln(ng screws, then
lift the DIS madule upwards and off the
spark plugs - 1.2 litre DOHG engine

1o the pr d value, or until knocking
recurs. The system processes signals many
times per second, and is able to react to
changes sufficiently quickly to prevent engine
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S, e efidat o engine
perform:

If the systsm develops a faul, the ignition
timing is automatically retarded by 2 pre-
determined amount as a safety precaution,
and this may be dstected as a slight reduction
in engine performance.

,a lﬁi&bmmmtsyslgm’”“‘ ;
camponents < oo

Knock sensor

Note: When refitting the sensor, to ensure
cormect operation, it is essential o tighten the
sensor o the specified torque. On engines
where the sensor body is screwed into the
cylindler block (rather than being secured by &
retaining bolVauxhalliQpel specify the use of
tool KIM-728 10 achieve this. If this tool /s ot
available, it will be necessary to obtain or
improvise & suitable alternative.

Removal

1 The sensor is located centrally at the rear of
the eylinder biock, below the inlet manifold
{see illustration).

2 Disconnect the battery negative terminal

555 Rkl Serch Wirkig e ScisF
Iocation — SOHG engine

5.1 Knock sensor location [arrowed) -
viewed from undemeath vehicle -
SOHC engine

irefer to Disconnecting the battery in the
Reference Chapter).

3 Access is most easlly obtained from
undermeath the vehicle. Apply the handbrake,
then jack up the front of the vehicle and
support securely on axle stands isee Jacking
and vehicle support).

4 0n1.0 and 1.2 litre DOHG engines, unbolt
the inlet manifold support bracket from the
manifold and cylinder block

501 1.2 SOHG, 1.4 and 1.6 litre engines
separate the two halves of the sensor wiring
connector, which is located on a bracket

5.11 Disconnecting the wiring plug from
the knock control system module -
1.2 litre SOHC engine

5.5 Separating the two haives of the
knock sensor wiring connectar -
SOMC sngine
either next to the left-hand engine lifting
bracket, or behing the inlet manifold (see

illustrations).

80n 1.0 and 1.2 litre DOHC engines,
disconnect the wiring cornector fom the
knock sensor body

7 Undo the sensor retaining bolt. or unscrew
ihe sensor itself and remove it from the
cylinder block.

Refitting

8 Refitting is a reversal of rermoval, but ensure
that the sensor body itself, or its retaining bolt
is tightened o the specified torque. bearing in
mind the note at the beginning of this Section.

Knock controf system module
Removal

9 The module is located on a bracket attached
10 the left-hand side of the engine compartment,
in front of the suspension str turret.

10 Disconnect the battery negative terminal
(refer to Disconnecting the battery in ihe
Reference Chapter).

11 Disconnect the module wiring plug (see
illustration).

12 Remove the two securing screws, and
witharaw the module from its bracxet.
Refitting

13 Refitting is 2 reversal of removal.
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Contents

Glutch assembly ~ removal, mspecncn adating 4 Clutch pedal ~ removal and refitting ...._.................. 3
Clutch cable - removal and refit e . 2 Cluch release bearing ~ removal, inspection and reﬁmng 5
Clutch cable adjustment check . See Chapter 1 General information +....................... 1
Degrees of difficulty
Easy, sutablefor S| Fairy easy, sutable | Fairly difficult, 2, | Difficult, suitablefor %, | Very difficutt, 2
novice with litte 2 | forbegner with suitable for competent &, | experienced DIY W | suitable for expert DIY S
experience &| some experience DIY mechanic R | mechanic R | o professional X
Specifications
General
Type ... A A TS Single dry plate, cable-operated
Clutch disc
Diameter:
1.4 and 1.6 litre DOHC engines 200.0mm
All other engines .. 190.0 mm
Lining thickness (new — ail models) 35mm
Torque wrench settings Nm Iof ft
Glutch bellhousing cover plate bolts 7 5
Clutch cover-to-flywheel bolts . .. 15 11
Clutoh release fork-to-pivot shaft bolt 35 2
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2.2a Measuring the length of threaded rod
protruding through the plastic block at the
end of the clutch cable

Al manual gearbox models are fitted with a
single dry plate clutch, which consists of five
main components; friction disc, pressure
plate, diaphragm spring, cover and release
bearin

The friction disc is free to slide along the
splines of the gearbox input shaft, and s held
in position between the flywheel and the
pressure plate by the pressure exerted on the
pressure plate by the diaphragm spring.
Frictian lining material is riveted to both sides
of the friction disc, and spring cushioning
between the friction linings and the hub
absorbs transmission shocks, and helps to
ensure a smooth take-up of power as the
clutch is engaged.

The diaphragm spring is mounted on pins,
and is held In place in the cover by annular
fulcrum rings.

The release bearing is located on a guide
slesve at the front of the gearbox. The bearing
is free to slide on the sleeve, under the action
of the release arm, which pivots inside the
cluteh bellhousing

The release arm Is operated by the clutch
pedal, via a cable. As wear takes place on the
friction disc over a period of time, the clutch
pedal will rise progressively, refative to its
ariginal position. Cable adjustment should be
periodically checked as described in Chapter 1.

When the clutch pedal is depressed, the
release arm is actuated by means of the
cable. The release arm pushes the release
bearing to bear aganst (he centrs of the
diaphragm spring, thus pushing the centre of
the diaphragm spring inwards. The diaphragm
spring acts against the fulcrum rings in the
cover. As the centrs of the spring is pushed in,
the outside of the spring is pushed out, so
allowing the pressure plate to move
backwards away from the friction cisc

When the clutch pedal is released, the
diaphragm spring forces the pressure plate
into contact with the friction linings on the
friction disc, and simultaneously pushes

220 .., or protruding through the snd of
the damper block (arrowed) on certain
later models

the friction disc forwards on its splines,
forcing it against the flywheel. The friction disc
is now firmly sandwiched between the
pressure plate and the flywheel, and drive is
taken uj

2 Clutch cable - X
removal and refitting L a%

Removal

1 Depending on model, to Improve access to
the clutch cable at the gearbox end, it may be
beneficial to release the power stearing fluid
reservor from its clamp and move it to one
side, or remove the secondary air injection
components as described in Ghapter 4.

2 Working In the engine compartment,
measure the length of the threaded rod
protruding through the plastic block at the
release arm end of the cable (see

This will enable

pre-setting of the cable when refitting. On
certain later models a damper block s fitted
o the end of the cable (see illustration). On
these models, measure the length of threaded
rod protruding through the end of the damper

3 Remove the clip from the threaded rod at
the release arm, then slide the rod from the
reloase arm (see illustration). Push the
release arm towards the engine; if necessary,
slacken the cable adjuster to aid removal.

4 Pull the cable assembly from the lug on the
clutch bellhousing.

5 From inside the car, disconnect the cable
end from the plastic segment at the top of the.
pedal. Access is limited, and it may prove
easier to remove the clutch pedal, as
described in Section 3, before disconnacting
the cable.

6 The cable assembly can now be withdrawn
into the engine compartment, by pulling It
through the bulkhead. Take care not to
damage the bulkhead grommet as the cable is
withdrawn. Unclip the cable from any support
brackets, and take note of the cable routing to
aid refitting

23 Remove the clip (1) from the threaded
rod, slide the threaded rod (2) from the
release arm, and pull the assembly from

the lug (3)

Refitting
7 Refitting is a reversal of removal, bearing in
mind the following points:

@) Ensure that the cable is routed as noted
before removal,

b) Position the threaded rod so that the
length of thread protruding through the
plastic block, or damper block s as noted
before removal, then adjust the cable as
described in Chapter 1

) Ensure that the bulkhead grommet is
correctly seated.

) Refit any components removed for access.

3 Clutch h pedal - . §
remmoval and refitting :I\\Q
R

Removal

1 Proceed as described in paragraphs 1 to 4
in the previous Section. Then, working in the
driver's footwell, remove the locking clip from
the right-hand end of the clutch pedal pivot
shatt, then unscrew the pedal retaining nut
and recover the washer(s).

2 Push the pivot shaft out of the pedal bracket
(to the left), then lower the pedal and return
spring. Note the position of any washers
and/or spacers on the pivot shaft, so that they
can be refitted in their original posiions

3 Disconnect the cable end from the pedal,
and withdraw the pedal and return spring from
the vehicle (see illustration).

3.3 Clutch pedal pivot components
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Refitting

4 Refitting is a reversal of removal, but befors
inserting the pedal pivot shaft, smear the
surface with a little molybdenum disulphide
grease

5 On compistion, adjust the clutch cable if
necessary, as described in Chapter 1

4 Clutch assembly - removal, §§
inspection and refitting XN

Warning: Dust created by clutch
wear (which gets deposited on
the clutch components) may
contain asbestos, which is a

health hazard. DO NOT blow it out with

compressed air, or inhale any of it. DO

NOT use petrol (or petroleum-based

solvents) to clean off the dust. Brake

system cleaner or methylated spirit should
be used to flush the dust into a suitable
receptacle. After the clutch components
are wiped clean with rags, dispase of the
contaminated rags and cleaner in a sealed,
marked contaire

Removal

1 Access to the clutch can be obtained by
removing the gearbox (Chapter 7A) or the
complete engine/gearbox assembly, and then
separating the gearbox from the engine after
removal (Chapter 2D or 2E).

2 With the gearbox detached from the
engine, proceed as follows.

3 Where applicable {and if the original clutch
is 10 be refitted), note the position of the mark
on the flywheel which aligns with the notch in
the rim of the clutch cover, then progressively
unscrew the six bolts and spring washers
which secure the clutch cover to the flywheel
(see illustration).

4 With all the bolts removed, lft off the clutch
assembly (see Illustration). Be prepared to
catch the friction disc as the cover assombly
is lfted from the flywhesl, and note which way
round the friction disc is fitted. The greater-
projecting side of the hub shoud face away
from the flywheel

Inspection

5 With the clutch assembly removed, clean
off all traces of dust using a dry cloth
Although most friction discs now have
asbestos-free linings, some do not, and it is
wise to take suitable precautions; asbestos
dust is harmful, and must not be inhaled.

6 Examine the linings of the clutch disc for
wear and loose rivets, and the disc for
distartion, cracks, broken torsion springs and
worn splines. The surface of the friction linings
may be highly glazed, but, as long as the
friction material pattern can be clearly seen,
this is satisfactory. If there is any sign of oil
contamination, Indicated by a continuious, or
patchy, shiny olack discolouration, the disc
must be renewed. The source of the

43 Stamped mark on fiywhee! (arrawed)
aligned with notch in clutch cover

contamination must be traced and rectified
before fitting new clutch components;
typically, a leaking crankshaft oil seal or
gearbox input shaft oll seal - or both - will be
to blame (renewal procedures are given in
Chapters 2A, 2B or 2G, and 7A respectively).
The disc must also bs renswed If the lining
thickness has worn down Lo, or just above
the level of the rivet heads.

7 Check the machined faces of the flywheel
and pressure plate. If eitner is grooved, or
heavily scored, renewal is necessary. The
pressure plate must also b renewed if any
cracks are apparent, if the diaphragm spring
is damaged, or its pressure suspect.

8 With the clutch removed. it is advisable to
check the condlition of the release bearing, as
described in Section 5.

Refitting

9 It is important to ensure that no oil or
grease gets onto the friction disc linings, or
the pressure plate and fiywheel faces. It is
advisable to refit the clutch assembly with
clean hands, and to wipe down the pressure
plate and flywheel faces with a clean rag
before assembly begins.

10 Apply a smear of molybdenum disulphide
grease 1o the spiines of the friction disc hub,
then offer the disc 1o the flywheel, with the
greater-projecting side of the hub facing away
from the flywheel (see illustration). Hoid the
friction disc against the flywheel while the
cover/pressure plate assembly is offered into
position,

11 Fit the clutch cover assembly, where

H
4.4 With all the bolts removed, Iift off the
clutch assembly

applicable aligning the mark on the flywheel
with the notch in the rim of the clutch cover.
Insert the six bolts and spring washers, and
tighten them finger-tight, so that the friction
disc is gripped, but can still be moved.

42 The friction disc must now be centralised,
so that when the engine and gearbox are
mated, the gearbax input shaft splines will
pass through the splines in the friction disc

v: Centralisation can be carried out by
inserting a round bar or & long screwdriver
through the hole in the centre of the friction
disc, 50 that the end of the bar rests in the
spigot in the centre of the crankshaft (see
illustration). Where possible, use a blunt
instrument - if a screwdriver or similar is usec,
wrap tape around the blade to prevent
damage to the bearing surface. Moving the
bar/screwdriver sideways or up-and-down as
necessary, move the friction disc as
necessary to achieve centralisation. With the
bar removed, view the friction disc hub in
relation to the hole in the centre of the
crankshaft and the circle created by the ends
of the diaphragm spring fingers. When the
hub appears exactly in the centre, all is
correct. Alternatively, if a suitable clutch
alignment tool can be obtained, this will
eliminate all the guesswork, and obviate the
need for visual alignment. Note, however, that
some engines, the diameter of the

crankshatt spigot is larger than the dlameter
of the friction disc hub,

commercially available clutch alignment luols
willl be suitable.

L

410 Place the friction disc on the
flywheel, with the greater-projecting side
of the hub facing away from the flywheel

4.13 Centralising the clutch friction disc
using a screwdriver
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14 Tighten the cover rstaining bolts gradually
in a diagonal sequence to the specified
torque. Remave the alignment tool (f Used).
15 Refit the engine or the gearbox, as
described in the relevant Chapter.

16 On completion, check the clutch cable
adjustment, as described in Chapter 1.

I g
éisymW chi

ifiiix DW

Nate: Refer to the note and wamning al e
beginning of Section 4 before proceeding.
Removal

1 The gearbox must be removed for access
10 the release bearing, Unless the complete
engine/gearbox assembly is to be removed
from the vehicle and separated for major
overhaul (see Chapter 2D or 2E), access to
the clutch is most easily obtained by removing
the gearbox, as described in Chapter 7A.

2 Unscrew the clamp balt securing the
release fork to the release arm pivot shaft.

3 Pull the release arm pivot shaft up and out
of the bellnousing, then withdraw the release
fork and the bearing. Where necessary, slide
the bearing from the release fork, and whera
applicable, pull the bearing from the plastic
collar.

4 If desired, the gearbox input shatft oll seal
can be renewed after removing the release
bearing guide sleeve, as described in Chap-
ter 7A.

Inspection

5 Spin the release bearing, and check it for
excessive roughness. Hold the outer race,
and attsmpt to move it laterally against the
inner race. If any excessive movement or
roughness s evident, ranew the bearing, If
new clutch has been fitted, it is wise to renew
the release bearing as a matter of course.

6 The nylon bushes supporting the release
arm pivot shaft can be ranewed If necessary,
by tapping them from their lugs in the

bellhousing using & suitable drift. Drive the
new bushes into position, ensuring that their
Iocating tabs engage with the slots in the
bellhousing lugs.

Refitting

7 Refitting of the release bearing and arm is a
reversal of the removal procedure, bearing in
mind the following points:

a) Lightly smear the inner surfaces of the
release arm pivot bushes, and the outer
surfaces of the release bearing guide sleeve,
with molybdenum disulphio grease.

b) Whers applicabie, fit the reisase bearing
to the plastic colfr, then fit the release
‘bearing and fork together, and tighten the
release fork clamp bolt to the specified
torque.

¢ Refit the gearbox as described in Ghap-
ter 7A, or the engine/gearbox assembly as
described in Chapier 2D or 2E, as
applicable.

0) On competion, check the clutch cable
adjustment as described in Chapter 1.



7Ae1

Chapter 7 Part A:
Manual gearbox

Contents
Gearbox oif - draining and refilling . . 2 Manual gearbox oll level check .. .............. . .See Chapter 1
Gearchange linkage/mechanism — adjustment . . 3 Manual gearbox overhaul - general information s B
Gearchange linkage/mechanism ~ removal, overhaul znd remtmg 4 Oil seals - renewal . w 6
General INFOrMAtion .« v v veerennan 1 Reversing light switch - testing, removal and refmr\g e 7
Manual gearbox — removal and refitting B Speedometer drive - removal and refitting 5
Degrees of difficulty
Easy,sutablefor 3, | Farly easy, suitable Fairly diifficult, ] Very difficult, &
novice with little 54| for beginner with suitable for competent &, | experienced DIY X\ | suiteble forexpert DIY 3y
‘ experience X | some experience DIY mechanic R mechenic R | or professioral R
Specifications
General
Type o e e o - Five forward speeds and one reverse, synchromesh on all forward

gears. Integral differential
Manufacturer’s designation:
1.0 and 1.2 litre DOHC engine .
1.21itre SOHC ..........
1.4 e SOHC muli-point fusl injection engine
14 s SOHG il poit fuel vmec\\un engine -
1.4 litre DOHG engine . .. ..
1.6 litre DOHC engine .

Gear ratios
F 13/5 WR gearbox:
1st E s

F13/5CR

F13/5 R or F 13/56 WR
F13/5CRor F 15/5 CR
F13/5WR

F13/5GR. F 15/5 GRor F 17/5 CR
F15/5CRor F 17/5 CR

5/5 GR and F 17/5 GR gearbox:

Final drive ratlos (typlcal)
F 13/5 WR gearbox 3.94:10r 41811
3.74:10r 3.94:1
3741
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Torgue wrench settings

Clutch bellhousing cover plate bolts
Clutch release bearing guide sleeve bolts
Differential housing cover p\ate bolts:

Engine/gearbox mountings:
Gearbox brackst-to-gearbox balts .. .
Gearbox brackst-o-mounting black bolts
Mountmg block-to-body bolts* 5

Gearbcx bracket-to-gearbox dolts .

Gearbox bracket-to-mounting block blts

Mounting block-to-bady bolts
Engine-to-gearbox bolts
Gearchange lever housing-to-florpan bolts -
Speedometer drivegear retaining p\ate bolt
Reversing light switc . .
*Use thread-ocking compound

Onpofthree ifferent CR (close ratio} or WR
(wide ratio) manual gearboxes may be fitted,
depending on model and engine fitted (see
Specifications); there are only minor internal
differences between the gearbox types.

Drive from the cluteh is transmitted to the
input shaft, which runs in parallel with the
mainshaft. The inpul shaft and mainshaft
gears are in constant mesh, and selection of
gears is by sliding synchromesh hubs, which
lack the appropriate mainshaft gear to the
mainshaft.

The 5th speed gear components are
located in an extension housing at the end of
the gearbox.

Reverse gear is obtained by sliding an idler
gear into mesh with twa straight-cut gears on
the Input shaft and mainshaft,

The differential is mounted in the main
gearbox casing, and drive is transmitted to
the differential by & pinion gear on the end of

2.1 Differential cover plate securing bolts
ed)

the mainshaft. The inboard ends of the
driveshafts locate directly into the differential.
The gearbox and differential unit share the
same lubricating oil

Gear selection is by a floor-mounted
gearchange lever, via a remote cantrol
fink:

Draining

1 Place a suitable container under the
differential cover plate. Unscrew the securing
bolts and withdraw the cover plate, allawing
the gearbox ail to drain into the container (see
illustration).

2 Refit the differential cover plate, and tighten
the securing bolts when the oil has drained.

Refilling
3 Procesd as described for the gearbox oil
level check in Chapter 1

loaded type gearchange
linkage adjustment plunger (arrowed)

Ibf ft

Note: Accordmg to gearbox type (see text), &
new plug should be fitted to the gear linkage
adjuster hole n the gear selector housing on
completion of adjustment.

1 On models equipped with secondary air
injection, remave the necessary air injection
components as described in Chapter 4, for
access 1o the top of the gearbox.

2 Observe the gear selector housing on the
top of the gearbox, adjacent to the clutch
cable. On the frant o rear of the housing there
should be a spring-loaded adjustment plunger
{usually coloured orange) protruding from the
edge of the housing (see illustration). If an
adjustment plunger is not present, observe
the rear of the housing where there will be a
plastic plug. Extract this plug, if present, from
the adjuster hole (see lllustration]. If

necessary, for improved access to the gear
selector housing, remove the battery with
reference o Chapter 5A.

2.2b Extract the plastic plug {where fitied)
from the adjuster hols
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3.4 Gear selector rod-to-clamp sieeve
clamp nut (arrowed)

3 Jack up the front of the vehicle and support
securely on axle stands (see Jacking and
vehicle suppori).

4 Working undereath the vehicle, loosen the
clamp nut and bolt securing the gear selector
rod to the clamp slesve (see illustration).

5 Looking towards the engine compartment
bulknead, with the selector rod in the neutral
plane, grip the gear selector rod, and twist it
clockwise. If the housing has an adjustment
plunger, move the selector rod back-and-forth
slightly until the plunger can be pushed fully
into the housing to engage with a
corresponding nole in the selector rod
Release the selector rod and the plunger
should remain in engagement. Altematively,
insert a 4.5 mm diameter twist drill through
the adjuster hole at the rear of the gear
selector housing, to engage with the hole in
the selector lever (see illustration).

& Working inside the vehicle, pull back on the
front edge of the gearchangs lever gaiter, and
free its lower end from the centre console, to
aliow access to the base of the gearchange
lever

7 Move the gearchange lever to the neutral
position in the 1st/2nd gear plane. Adjust the
position of the lever until a suitable tool can be
inserted through the holes in the base of the
lever assembly and the lever housing to lock
tne lever in position (see illustration).

8 Without moving the gearchange lever,
tighten the clamp bolt and nut securing the
gear selector rod to the clamp sleeve in the
engine compartment,

4.3a Release the gearchange lever
securing clip (arrowed) . .

3.5 Insert a twist dril to engage with the
selector lever - viewed with gearbox
removed for clarity

9 Pull out the adjustment plunger, or remove
the twist drill from the adjuster hole in the gear
selector housing. Seal the hole with a new
plug.

10 Refit the gearchange lever gaiter to the
centre console.

11 Where applicable, refit the secondary air
injection components as described in Chap-

83

12 Refit the battery (f removed), and
reconnect the battery leads.

13 Finally check that all gears can be
engaged easily, first with the engine off, then
with the engine running.

4 Gearchan =
«,ﬂnkage/meﬂ!amsm— o i‘
ﬁmuvahwﬁmau'andremﬂﬂ X

Gearchange lever

Removal

1 Ensure that the lever is in neutral

2 Pull back on the front edge of the

gearchange lever gater, and free ts lower end
from the centre console to allow access to the
base of the lever.

3 Release the clip from the base of the lever
shaft, then withdraw the pivot pin, and fft out
the lever (see illustrations).

Overhaul

4 To renew the gearchange lever gaiter
and/or the knob, proceed as follows. Note:

4.3b ... then withdraw the pivot pin .

3.7 Using a pin punch to lock the
gearchange lever in position

Thers is a strong possibility that the knab will
be destroyed during the removal proce:

50n models with a plastic e knob,
immerse the knob in hat water (approximately
80°C) for a few minutes, then twist the knob
and tap it from the lever. On models with a
|eather-covered lever knob, clamp the lever in
a vice fitted with soft jaw protectors, and
place an open-ended spanner under the mtal
insert at the bottom of the knaob; tap the knob
from the lever, using the spanner as an
insulator to protect the knob.

6 If renawing the gaiter, slide the old gaiter
from the lever, and fit the new one. Use a little
liquid detergent feg, washing-up liquid) to aid
fitting if necessary.

7 Refit the knob (or fit the new knob, as
applicable). When fitting a plastic knob,
preheat it in hot water, as during removal
When fitting a leather-covered knob, preheat
the metal insert at the base of the knob using
a hair drier or hot-air gun. Ensure that the
knob is fitted the correct way round.

R

]
B Refitting the lever is a reversal of removal

Gearchange lever housing
assembly
Removal

9 Working in the engine compartment, loosen
the clamp bolt securing the gear selector rod
to the clamp sleeve.

10 Remove the gearchange
described previously in this Section.

lover,

o

s

. and lift out the lever (viewed with
centre console removed)

43¢
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42 Two of the gearchange lever housing
securing bolts (arrowed)

11 Remove the centre console, as described
in Chapter 11.

12 Unscrew the four bolts securing the
gearchange lever housing to the floorpan (see
illustration).

13 The housing and clamp sleeve can now
be withdrawn. Pull the assembly towards the
rear of the vehicle, to feed the clamp sleeve
through the bulkhead. As the clamp sleeve is
fed through the bulkhead, have an assistant
remove tha clamp from the end of the clamp
sleeve in the engine compartment, to avoid
damage to the rubber boot on the bulkhsad.
Overhaul

14 If desired, the rubber boot can ba
renewed by pulling the cld boot from the
bulkhead, and pushing the new boot into
position, ensuring that it is correctly seated.

4.18 Gear linkage universal joint pin
retalning lug (1)

15 The clamp sleeve bush in the gearchange
lever housing can be renewed after sliding the
clamp sleeve from the housing. Prise the bush
insert from the front of the housing, then prise
the bush from the insert. Fit the new bush
using a reversal of the removal procedure, but
lubricate the inside of the bush with a little
silicone grease.

Refitting

16 Refitting of the assembly is & reversal of
removal, but before tightening the clamp dolt,
adjust the gear selector linkage as described
in Section 8.

Gear selector linkage

Removal

17 Ensure that the gearchange lever is in
neutral.

18 Remove the securing pin (squeeze the
two retaining lugs to release the pin), and
separate the two sections of the linkage
universal joint (see illustration).

19 Loosen the clamp bolt securing the clamp
sleeve to the linkage, and pull the clamp
slesve from the selector rod.

20 Release the spring clip, then pull the
bellcrank pivot pin from the bracket on the

6.2a Unbolt the retaining plate .

rear mounting.
21 Withdraw the linkage from the vehicie,

5.2b ... and withdraw the

Overhaul

22 Check the linkage components for wear,
and renew as necessary. The pivot bushes
can be renewed by prising out the old bushes
and pressing in the new, and the link can be
renewed by pulling it from the balioints.
Further dismantiing is not recommended.
Refitting

23 Refitting is a reversal of removal, but
lubricate all moving components with a little
grease and, before tightening the clamp bolt,
adjust the gear selector linkage as described
In Section 3.

Removal

Note: On iater modsis the spesdometer dirive
is replaced by an electronic vehicle speed
sensor. The removal and refitting procedures
are basically the same except that there is no
speedometer cable or speedometer driven
gear an the vehicle speed sensor.

1 Unscrew the securing slesve, and
disconnect the speedometer cable from the
1op of the gearbox (see illustration). If a
venicle speed sensor is fittec, disconnect the
wirlng connector from the sensor.

2 Unbolt the retaining plate, and withdraw the
speedometer drive/vehicle speed sensor
assombly (see illustrations).

3 Whare applicable, the speedometer driven
gear can be withdrawn from its sieeve, in
which case note the thrustwasher under the
gear (see illustration).

Refitting

4 If the driven gear has been removed from
the sleeve, lubricate the gear shaft with a little
silicone grease, then slide the gear into the
sleeve, ensuring that the thrustwasher is in
place on the gear shait,

5 Inspect the O-ring seal on the sleeve, and
renew if wor o damaged

6 Further refitting s & reversal of removal.

rive assembly

5. the driver
gear from its sleeve. Note thrustwasher
{arrowed)
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8.4 Driving a new differential side oil seal
into position

Input shaft (clutch) oil seal

7 Remove the gearbox as described in
Section 8.

8 Unscrew the secuiring bolts, and withdraw
the clutch release bearing guide sleeve from
the bellhousing. Recover the O-ring which fits

seals

1 Aoply the handbrake, then jack up the front
of the vehicle and support securely on axle
stands {see Jacking and vehicle support).
Remove the relevant front roadwheel.

2 Disconnect the inner end of the relevant
driveshaft from the differential as described in
Chapter 8. There is o need to disconnect the
driveshaft from the swivel hub. Support the
driveshaft by suspending it with wire or string
- do not allow the driveshaft to hang down
under its own weight, or the joints may be
damaged.

3 Prise the now-exposed oil seal from the
differential housing, using a screwdriver or
similar instrument (see illustration).

4 Smear the sealing lip of the new oil seal
with  little gearbox ofl, then using a metal
tube or socket of suitable diameter, drive the
new seal into the differential casing until the
outer surface of the seal is flush with the outer
surface of the differential casing (see
llustration).

5 Reconnect the driveshaft to the differential
as described in Chapter &

6 Refit the roadwheel, then lower the vehicle
1o the ground.

...and recover the O-ring

between the guide slesve and the belliousing
{see illustrations).

9 Drive the old seal from the guide sleeve
(see illustration), and fit a now seal using a
suitable tube or socket. Press the new seal
into position - do not drive it in, as the seal is
easily damaged.

10 Fill the space between Lhe lips of the new
seal with lithium-based grease, then refit the
quide sleeve using a new O-ring. The O-ring
should be fitted dry.

11 Refil the guids slseve to the bellhousing,
and tighten the securing bolts.

12 Refit the gearbox as described in Sec-
tion 8.

1 The reversing light cirouit is operated by a
plunger-type switch, mounted in the front of
the gearbox casing

2 To test the swilch, disconnect the wiring,

SRS 2
89 Driving the oil seal from the clutch
release bearing guide sleeve

6.8a Withdraw the clutch
quide sleeve .. .

and use a suitable meter of a battery-and-
bulb test cirouit to check for continuity
between the switch terminals. Gontinuity
should only exist wnen reverse gear is
selected. If this is not the case, and there are
no obvious breaks or othsr damage to the
wires, the switch is faulty and must be
renewed

Removal

3 The reversing light switch is located in the
front of the gearbox casing, and is accessible
from the engine compartment.

4 Disconnect the battery negative terminal
(refer to Disconnecting tha battery in the
Reference Chapter)

5 Disconnect the wiring from the switch, then
unscrew the switch from the gsarbox (see
illustration)

Refitting
6 Refitting is a reversal of removal

Note: This is an involved procedure, and it
may prove easler in many cases (particularly
with DOHC engine models) to remove the
gearbox complete with the engine as an
assembly, as described in Chapter 2D or 2. If
removing the gearbox on its own, it is

Disconnect the wiring from the
reversing light switch (arrowed)
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8 Siila the chytchcable:rom the
release lever ..,

suggested that this Section is read through
thoroughly before commencing work. Suitable
squipment will be required 1o support the
engine and gearbox, and the help of an
assistant will be required.

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 On models squipped with secondary air
injection, remove the necessary air injection
components as described in Ghapter 4, for
access fo the top of the gearbox

3 Remove the retaining clip (where

applicable), then slide the clutch cable from
the release lever, pushing the release lever
back towards the bulkheac, if necessary, to
allow the cable to be disconnected. Pul the
cable support from tne bracket on the

870 Itrnay banscsséary to mova the
coolant gallery {arrowed) . .

... to allow access to one of the
engine-ta-gearbox bolts

. and pull the cable support (1)
e s (2) on the gearhox ca:

gearbox casing, then move the cable to one
side out of the way, taking note of its routing
(see illustrations).

4 Disconnect the wiring from the reversing
light switch, located at the front of the

gearoox, above the mounting bracket (see
Section 7).

5 Disconnect the wiring from the vehicle
speed sensor or, altematively, unscrew the
and

securing  sleeve, disconnect  the
speedometer cable from the top of the
gearoox. Note that on certain models, the
cable is in two sections, joined by a cannector
near the engine compartment bulkhead -
this case, it may b easier 1o separate the two
cable sections at the connector, rather than to
disconnect the cable from the gearbox {see
illustration).

6 0n 1.4 and 1.6 litre DOHC engine models,
to gain better access to the upper engine-to-
gearbox bolts, proceed as follows:

a) Drain the cooling system as described in
Chapter 1, then disconnect the coolant
hoses from the side of the expansion
tank. Remove the expansion tank
securing nuts, then move the tank to
aliow the lower coolant hose to be
disconnected. Withoraw the tank.

b) Romove the two secuiring screws, and
withdraw the plastic shieid from the
camshaft cover,

o) Disconnect the HT leads from the spark
plugs, using the tool provided (attached
1o one of the leads).

o Disconnect the breather hose which runs
across the HT leadis at the left-hand end

8.5 Speedometer cable connector
{arrowed) - viewed with engine removed

of the cylinder head, to allow the HT feads
to be moved cfear of fhe engine.

e Disconnect the wiring plug from the DIS
ignition modute, located at the left-hand
end of the cylinder head. Unscrew the
three securing bolts and remove the
rmodule, complete with the HT leads.

7 Unscrew and remove the three upper
sngine-to-gsarbox bolls, noting the locations
of any brackets secured by the bolts. On
cartain models (1.4 and 1.6 litre DOHC engine
models in particular), the plastic coolant
gallery may prevent access 1o the centre
upper bolt {see lllustrahons) in which case,
proceed as follows

3) Drain the Dua/mg system as described in
Chaper 1 (if not already dons), then
disconnect the radiator hose from the
front of the coolant gallery.

b) Remove the rear uper engine-to-gearbox
‘bot, which elso secures the coolent
gallery and a clutch cable bracket. Note
that on DOHC engine models, access to
this bolt is most easily obtained by
resciing oo i i i e
battery tray.

¢) Move lhe coolent gallery as necessary to
enable access to the centre upper
engine-to-gearbox bolt.

8 Apply the handorake, then jack up the front
of the vehicle, and support securely on axie
stands (see Jacking and vehicle support).
Note that the vehicle must be raised

sufficiently high to enable the gearbox be
withdrawn from under the front of the vehicle.
Remove the roacwhesls.

and coclart gallery and clutch
cable brackets located on upper eng
to-gearbox bolts
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8.8 Vauxhall/Opel tool No KM-263-B used
to support engine

9 The engine must now be supparted. Ideally,
the engine should be supported Using chains
suspended from a strong wooden or metal
beam resting on blocks positianed securely in
the channels a1 the sides of the engine
compartment. A Vauxhall/Opel special 100! is
avallable for this purpose {see illustration)
Alternatively, the engine can be supported
using a suitable hoist and lfting tackle, but the
hoist must be capable of supporting the
engine with the front of the vehicle raised off
the ground, leaving sufficient clearance to
withdraw the gearbox from under the front of
the vehicle (see previous paragraph). As a
further alternative, the engine can be
supported using a jack and interposed block
of wood under the sump, but great care must
e taken when removing the gearbex, not to
move the engine off the jack — it is strongly
recommended that the engine is additionally
supported using a hoist or bar as described
previausly, Lo avoid any possibility of injury.
Note that if a hoist is used to support the
engine, a further hoist will be required to carry
out removal of the gearbox safely. (The
alternative to all this is to remove the engine
and gearbox as an assembly, as describad in
Ghaoter 2D or 2E)

10 With the engine supported, proceed as
follows.

11 Where applicable, unbolt the earth strap
from the end of the gearbox.

12 On engines with a steel sump, unscrew
the securing bolts, and remove the engine-to-
gearbox blanking plate from the beflousing
(see illustration).

8.21 Strap passed through battery tray
and around gearbox casing to support
gearbox

blanking plate

13 Loosen the clamp nut and bokt securing
the gear selector rod to the linkags, then oull
the selectar tube towards the engine
compartmsnt bulkhead to separate it from the
linkage (see illustration).

14 On SOHG engine models, and 1.0 and
1.2 litre DOHG engine models, disconnect Lhe
axhaust front section from tha manifold as
described In Chapter 4A or 4B, and release
the system from the forward rubber
mountings - this will allow the engine to be
lowered later in the procedure.

15 On 1.4.and 1.6 litre DOHC engine models,
remove the exhaust front section as
described in Ghapter 4B.

16 Place a suitable container under the
differential cover plate, then remove the
securing bolts, and withdraw the cover plate
to drain the gearbox oil. Refit the differantial
cover plate on completion of draining.
17 Remove the front anti-roll
described in Chapter 10,

18 Remove the left-hand front suspension
Iower arm and tie-bar as described in Chap-
ter 10.

19 Disconnect the inner ends of the
driveshaits from the gearbox as described in
Gnapter 8. There is no nesd 1o disconnect the
driveshafts from the swivel hubs. Be prepared
for oil spillage, and plug the openings in the
gearbox, to prevent dirt ingress and further oi
loss. Do not allow the driveshafts to hang
down under their own weignt, or the oints
may be damaged - support the driveshalts
with wire or string.

20 Support the gearbox with a trolley jack,

bar as

822 Removing the left-hand
engine/gearbox mounting bracket

£.13 Pull the selector tube (1) from the
gearlinkage (2)

with an interpesed block of waod to spread
the load. Ensurs that the engire is adequately
supported as descrived in paragraph 9.

21 Additionally, the gearbox should be
supported from above, using a hoist. Fit a
suitable strap around the gearbox casing,
passing it through the hols in the battery tray
(remove the battery as describec in Chapter
5A, if not already dene), and suspend the
strap from the hoist (see illustration). This will
enable the gearbox to be lowered safely
during removal

22 Remove the left-hand engine/gearbox
mounting bracket complstaly, by unscrewing
the two holts securing the bracket to the
rubber mounting, and the three bolts securing
the mounting bracket to the gearbox (see
illustration).
23 Remove the nut and through-bolt
securing the rear engine/gearbox mounting
bracket to the mounting on the body (see
illustration).

24 Releass the spring clip, then pull the gear
linkage pivot pin from the bracket on the rear
engine/gearbox mounting.

25 Remove the two bolts securing the rear
engine/gearbox mounting bracket to the
gearbox, and withdraw the maunting bracket.
26 Make a final check to ensure that all
velevant wiring, hoses, etc, have been
disconnected to facilitate gearbox removal.
Note that on certain madels, the wiring for the
oxygen sensor may be secured to the lug on
the gearbox with a cable-tie.

27 Using the lifting tackle, and the jack(s),
lower the engine and gearbox slightly.

8.23 Remove the nut and through-bolit
securing the rear engine/gearhox
mounting
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8.28 Removing one of the lower engine-to-
gearbox holts

28 Unscrew and remove the remaining
g gearbox bolts (see i i
noting the locations of any bracksts secured

by the bots.

29 With the aid of an assistant, carefully
separats the gearbox from the engine (use the
hoist to take the weight of the gearbox). It may be
necessary to rock the gearbox a itte to release it
from the engine. Take care not to allow the
weight of the gearbox to hang on the input shaft
as the gearbox s separated from the engine.

30 Lower the gearbox from the engine
compartment, taking care not to damage
surrounding components.

Refitting

31 Before refitting, check that the left-hand
engine/gearbox  mounting-to-body  bolts

rotats freely in their threaded holes in the
ody. If necessary, re-cut the threaded Holes
in the body using a suitable tap.
32 Commence refitting by positioning the
gearbox under the front of the vehicle,
supporting with the hoist and strap, and the
trolley Jack and Interposed block of wood, as
during removal.
33 Raise the gearbox sufficlently to enable
the engine and gearbox to be mated together.
Ensure that the gearbox input shaft engages
carrectly with the clutch friction disc as the
gearbox is joined to the engine.
34 Refit the lower engine-to-gearbox bolts,
but do not fully tighten them at this stage.
Ensure that any brackets or clips noted during
removal are in place on the bolts.

35 Coat the threads of the left-hand

40 The hoist and jack used to support the
gearbox can now be withdrawn.

41 Tighten the lower engine-to-gearbox bolts
10 the specified torque.

42 Reiit the left-hand front suspension
lower arm and tie-bar as described in Chap-
ter 10,

43 Refit the front anti-roll bar as described in
Chapter 10.

44 Reconnect the inner ends of the
driveshafts to the gearbox as described in
Chapter 8.

45 Refit or reconnect the exhaust front
section as described in Chapter 4A o 48.

46 Reconnect the gear selector rod to the
gear linkage, and adjust the linkage as
described in Section 3.

47 On engines with a steel sump, refit the

g bolts with
thread-locking compound, then raise the
engine and gearbox sufficiently to enable the
mounting bracket to be refitted.

36 Refit the left-hand engine/gearbox
mounting, and tighten the mounting bofts to
the specified torque

37 Refit the rear engine/gearbox mounting
bracket 1o the gearbox, and tighten the bolts
to the specified torque.

38 Refit the through-bolt and nut securing
the rear engine/gearbox mounting to the
mounting on the body.

39 Refit the gear linkage to the bracket on
the rear engine/gearoox mounting, and secure
with the pivot pin.

g g blanking plate to the
bellhousing.

48 Where applicable, reconnect the earth
strap to the end of the gearbox.

49 Remove or disconnect the equipment
used to support the engine, and lower the
vehicle to the ground.

50 Refit and tighten the three upper engine-
to-gearbox bolts (where necessary, gaining
access as described during removal); ensure
that the coolant gallery (where applicable) and
any brackets noted during removal are in
place on the bolts. Where applicabie,
reconnect the radiator hose to the coolant
gallery.

51 On 1.4.and 1.6 lire DOHC engine models,

9.2a Exploded view of F 13/5 CR gearbox
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refit the DIS madule and HT leads, and the
expansion tank, using a reversal of the
remaoval procedure.

52 Where fitted, reconnect the spesdometer
cable to the gearbox, or reconnect the two
sections of the cable, as applicable, with
reference to Chapter 12. Alternatively,
reconnect the wiring ta the vehicle speed

or.
53 Reconnect the reversing light switch
wiring.

54 Reconnect the clutch cable to the release
lever, and check the clulch cable acjustment
as described in Chapter 1. Ensure that the
cable is routed as noted during removal

55 Where applicable, refit the secondary air
Injection components as describad in Chap-

56 Where applicable, refil the cooling system
as described in Chapter 1.

57  Refill the gearbox with oil as described in
Section 2.

88 Refit the batlery (if removed), then
recannect the battery terminals.

1 The complete overhaul of & manual gearbox
is a complicated task, requiring a number of

special tools, and previous experience is a
great help. It s therefore recommended that
owners remove the gearbox themselves, if
wished, but then eitner fit a new or
reconditioned unit, or have the existing unit
overhauled by a Vauxhall/Opel dealer or
gearbox specialist.

2 The dismantiing of the gearbox into its major

is a reasananly ightforw,

operation, and can be carried out to enable an
assessment of wear or damage to be made
{suitable exploded views of the gearboxes are
provided to assist owners who wish to do this)
(see illustrations). From this assessment, a
decision ¢an be taken on whether or not to
oroceed with a full overhaul. Note, however,
that any overhaul work will require the
dismantling and reassembly of many small and
intricate assemblies, as well as taking several
precise measurements 1o assess wear.
This will require a number of special 1ools,
and previous experience will prove invaluable.
As a minimum, the following tools will be
required:

a) Internal and extemal circlip pliers.

b) A selection of pin punches.

¢} A salection of Torx and spiined bits.

o} A bearing pulier.

&) A hydratilic press.

9) A slide hammer.

) A selection of heat-sensitive marker

pencits.

3 While the Fault finding Section at the end of
this manual should help to isolate most
gearbox faults to enable a decision to be
taken on what course of action to follow.
remember that economic considerations may
rule out an apparently-simple repair. For
example, a common reason for gearbox
i i is to renew the

units, wear or faults in these assemblies being
indicated by noise when changing gear.
Jumping out of gear or similar gear selection
faults may be due to worn selector forks, or
synchro-sleeves. General noise during
operation may be due to wom bearings,
shafts or gears. The cumulative cost of
renewing all worn components may make it
more economical to renew ihe gearbox
complete.

4 To establish whether gearbox overhaul is
economically viable, first establish the cost of
a complete replacement gearbox, comparing
the cost of a new unit with that of an
exchange reconditioned unit (if available), or
even a good secondhand unit (with a
quararties] from a vehicle breaker. Gompare
these costs with the ikely cost of the
replacement parts which will be required if the
existing gearbox is overhauled; do not
forgst to include all items which must be
renewed when they are disturbed, such
as oil seals, O-rings, roll pins, circlips, snap-
rings, etc.

9.2b Exploded view of F 15/5 CR gearbox



Chapter 7 Part B:
Automatic transmission

Contents

Automatic transmission — removal and mmlmg veven... 12 General information . 1
Automatic transmission fluid level check . . .See Chapter 1 Kickdown switch — remwa& and remmg 8
Automatic transmission fluid renewal _See Chaprev | Selector cable - removal and refitting . . 2
Automatic transmission overhaul — general mformat\cﬂ e Selector lever housing - removal and refitti 3
Automatic transmission system chec oo See Chap\er | Selector lever lock components — removal and re1 4
Differential side (driveshaft) oll seals - renewal Selsctor lever position switch — adjustment, remove a\ and rEMUr\g 9
Electronic control unit - removal and 'eﬁﬂlr\g ‘ - 11 Speedometer drive - removal and refittin; 5
Fluic cooler - general information ... 7  Transmission ‘mode’ switches - removal and refitting 10
Degrees of difficulty
Essy,suitsblefor 2, | Fairly easy, sutable Fairly cifficut, 2, | Diffcut, sulebiofor . | Very dificut, N
novicowihlite 2 | for beginner with suitable for competent X | experienced DIY &% | suitable for expert DIY Iy
| experience X | some experience DIY mechanic R | mechenic t’t or professional R

Specifications

General
Type

Manufacturer’s designation ..

Gear ratios

verse
Final drive

Torque wrench settings
Engme,’transm.ssuon mountings:
d:

Moummg biock-to-body bolts™ . T
Transmission bracket-to-mounting biock boits
Transm\ss\on bracket-to-transmission bolts

Muurmng block-to-body bolts P
Transmission brackel-to-mounting biock bolts .
Transmission brackel-Lo-lransmission bolts

Fluid cooler pipe union bolts

Selector lever housing nuts -

Selector lever position switch acmat\ng ls\'er tc se\ec\cr lever shaft

Selector lever position switch to transmission o

Torque converter-to-driveplate bolts™ . .

Transmission bellhousing cover piate bolts ..

Transmission-to-engine bolts .

“Use new bolts

““Lise thread-locking compound

Hydrodynamic torque converter with electronically-controlled
mechanical lock-up system, two epicyclic gearsets giving four forward
specds and reverse, integral final drive. Gearchanging under full
electronic control, with three ‘driving’ modes selectable

AF13

Nm Iof ft
85 48
80 44
60 4
85 a8
65 a8
70 52
25 18
8 B
8 3
25 18
50 37
7 5
60 44
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eneral information

1 A 4-speed fully-automatic transmission is
available as an option on certain Corsa
models. The fransmission cnsists of a torque
converler, an epicyclic geartrain and
hydraulically-operated clutches and brakes
The differential is integral with the
transmission, and is similar to that used in
manual gearbox madels (see illustration).
2 The torque converter provides a fluid
coupling between the engine and
transmission which acts as an automatic
‘cluteh’, and also provides a degree of torque
multiplication when acceleratin
3 The epicyclic geartrain provides either one
of the four forward gear ratios, or reverse
gear, according to which of its component
parts are held stationary or allowed to turm
The companents of the geartrain are held or
released by brakes and clutches, which are
activated by a hydraulic control unit. A fluid
pump within the transmission provides the
necessary hydraulic pressure to operate the
brakes and clitches

he

1.1 Cutaway view of the AF 13 automatic fransmissian

1 Gear assembly
2 Multi-cisc brake

3 Multi-piate clutch
4 Muiti-plate clutch

9 Differential
10 Brake band
11 Fluid pump

5 Multi-plate ciutch
6 Freewheel assembly
7 Freewheel assembly
& Mui-piate ciutch

12 Torque converter

ey

is
controlled, and three driving modes -
‘Economy', ‘Sport’ and ‘Winter' - are
provided. The transmission efectronic control
Unit (ECU) operates in conjunction with the
engine management ECU to control the
gearchanges. The transmission ECU receives
information on transmission fluid temperature,
throttle position, engine coolant temperature,
and input-versus-output speed. The ECU
controls the hydraulically-operated clutches
and brakes via four solenoids. Tre control
system can also retard the engine gnition
timing, via the engine management ECU, to

ermit  smoother gearchanges  (see
illustration).

Due to the complexity of the automatic
transmission, any repair or overhaul work
must be entrusted to a Vauxhall/Opel dealer,
who will have the necessary specialist
equipment and knowledgs for fault diagnosis
and repar. Refer to the Fault finding section at
the end of this manual for further information

‘o Seinptorcables L

1 Diagnostic plug
2 Hrake fight switch
3 Kickdown switch
4 Transmission input speed

sensor
& Speedometer cable or

vehicie speed sensor
connection

transmission electronic control system
6 Economy/Sport mode
switch

7 Winter mode switch

8 Automatic transmission
slectronic controf unit

9 Engine management
electronic controf unit

switch

sensor

10 Throttle position sensor
11 DIS ignition modul
72 Selector fever position

e

13 Solenoid valve connection
14 Transmission output speed

1 Apply the handbrake, and ensur
transmission seiector lever is in position

2 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

3 On models squipped with secondary air
injection, remave the necessary air injection
components as described in Chapter 4, for
access Lo the top of the transmission.
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2.9 Release the selector cable end fitting
(arrowed) from the selector lever ball stud,
then depress the locking tags (1) and
release the cable trunion from the housing

4 On right-hand drive models, remove the
battery as described in Chapter 5A.

5 Carefully prise the selector cable end fitting
from the ball stud on the selector lever
pasition switch actuating lever.

6 Using a screwdriver, extract the retaining
clip secuiing the selector cable trunion to the
bracket on the transmission, Depress the two
locking tags on the side of the trunion and
release the cable from the bracket.

7 Remove the selector lever cover from the
centre console, and disconnect the
transmission Winter mode switch wiring
connector.

8 Ramove the centre console, as described in
Ghapter 11

9 Using a screwdriver, release the sefector
cable end fitting from the ball stud on the
selector lever (see illustration).

10 Depress the two locking tags on the side
of the outer cable trunion and release the
cable from the selector lever housing
Withdraw the cable from the housing.

Refitting
11 Refitting is a reversal of the
orocedure.

removal

Removal

1 Apply the handbrake, and ensure that the
transmission selector lever is in position N.

2 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chaptor).

3 Releas the two catches on the side of the
selector lever cover, lift the cover from the
centrs  console, disconnect the
transmission Winter mode switch wiring
connector.

4 Remove the centre console as described in
Chapter 1.

5 Using a screwdriver, release the selector
cable end fitting from the ball stud on the
selector lever.

6 Depress the two locking tags on the side of

the outer cable trunion and release the cable
from the seleator lever housing. Withdraw tha
cable from the housing.

7 Disconnect the selector lever housing
wiring plug.

8 Undo the four retaining nuts and withdraw
the housing from the car.

Refitting
9 Refitting Is a reversal of removal.

General
1 The transmission selector lever assembly
incorporates an electrically-operated selector
lever lock mechanism that prevents the lever
being moved out of the P position nless the
ignition is switched on and the brake pedal is
depressed. The components associated with
the system are as follows:

3) Selector lever lock contact switch,

b) Selector lever lock solenoid switch.

o Ignition key contact switch.

o) Brake stop-fight switch.
2 Apart from the brake stop-light switch, all
the components are located on the selector
lever housing, and removal and refitting is
described in the following sub-Sections.
Stop-light switch removal and refitting
procedures are given in Chapter 8.
3 If the selector lever is in the P position and
there is an interruption of the power supply to
the ignilion switch (is, If the battery is
disconnected, o i the battery is flat) it wil not
be possible to move the selector lever out of
position P by the normal means, To overcome
this problem, it is possible, in an emergency,

ta manually release the selector lsver lock
solenoid switch as descrived in Selector fever
fock manual override later in this Section

4 If the battery is to be disconnected, or if the
vehicle is to be left unused for some time,
always ensure that the selector lsver is moved
to the neutral N position,

Selector lever lock contact
switcl

Removal

Note: New contact switch retaining clip
washers will be required for refitin

5 Remove the seiector lever housing as
described in Seotion 3

6 Disconnect the earth lead from ths earth
terminal on the base of the selector lever
housing (see illustration).

7 Disconnect the wiring connector from the
side of the housin

8 Release the two securing clip washers and
press the selector lever contact switch out of
the housing. Note that new clip washers will
be required for refitting.

Refitting

9 Locate the switch on the housing ensuring
that it is positioned correctly and secure with
1wo new clip washers.

10 Reconnect the wiring connector and the
earth lead.

11 Refit the selector lever housing as
described in Section 3.

Selector lever lock solenoid
switch

Removal

12 Femove the selector lever housing as
described in Section 3.

13 Disconnect the wiring connetor from the
side of the housing.

4.8 Selector lever lock contact switch details

Selector fever lock contact switch
2 Securing clip washers

3 Wiring connector
Arrow Indicates earth fead connection
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430 To release the selector lever lock,
depress the plunger (inset) on the selector
lever lock solenoid switch

14 Undo the two bolts and withdraw the
solenoid switch from the housing.

15 Release the solenoid switch wiring
contact pin from the wiring connector (pin 8 in
the connector). Vauxhall/Opel special tool
MKM-823-22 is avarlable for releasing the
contact pin, but it should be possible to
caretully release the pin using conventional
tools.

16 Withdraw the contact pin and wiring ead
from the wiring connector and rsmove the
solenoid switch from the lever housing.
Refitting

17 Push the wiring contact pin into the
appropriate location in the wiring plug
ensuring that it locks into placs.

18 Refit the solenoid switch to the housing
and secure with the two bolts.

19 Reconnect the wiring connector, then refit
the selsctor lever housing as described in
Section 3

Ignition key contact switch

Removal

20 Remove the selector lever housing as

dsseribed in Section

21 Disconnect the wiring connector from the

side of the housing.

22 Undo the two bolts and iwithdraw the

contact switch from the housing.

23 Rolease the switch wiring comacl pin
rom the wiring cannector 1 in the

connector).  Vauxhall/Opel spema\ b

MKM-623-22 is available for releasing the

contact oin, but it should be passible to

carefully release the pin using conventional

1o0ls,

24 Withdraw the contact pin and wiring lead

from the wiring connector and remove the

contact switch from the lever housing.

Refitting

25 Push the wiring contact pin info the

appropriate [ocation in the wiring olug

ansuring that it locks into place.

26 Refit the contact switch to the housing

and secure with the two bolts.

27 Reconnect the wiring connector, then refit
the selector lever housing as described in
Section 3.

Selector lever lock manual
override

fluid cooler is an integral

2 fitis to move the selector lever
aut of the P position dus to 2 disconnected or
flat battery, proceed as follows.

20 Release the two calches on the side of
the selector lever cover, and lift the cover from
the cenitre Gonsole. Turn the cover through
90° taking care not to strain the Winter mode
switch wiring connector.

30 Insert a small screwdriver down the side
of the selector lever housing and depress the
plunger on the selectar lever lock solenoid
switch (see illustration). With the plunger
depressed, move the selector lever into the N
position in the normal way.

31 Refit the selector lever cover to the centre
cansole. Do not move the selector lever back
into the P position until battery power is
restored.

The procedure is as described for manual
gearbox models in Chapter 7A

lelerenhai s{de (drives!laﬂ)
el seals

1 The pmcedure is as described for manual
gearbox madels in Chapter 7A, bearing in
mind the following points:

a) Drain the transmission fiuid into a suitable
container by removing the arain plug
located at the lower right-hand side of the
transmission housing {see illustration).

b) Smear the sealing ring of the new oil soal
with transmission fiusd.

©) On completion, roiill the transmission
through the dipstick tube with the correct
quantity and type of fluic, and check the
level as described in Chapter 1.

6.1 Automatic transmission fluid drain
plug (1}

part of the radiator assembly; radiator removal
and refitting s described in Chapter 3.

The hoses running from the transmission to
the cooler snould be checked at regular
intervals, and renewed if thare is any doubt
about their condition.

Always take note of the pipe and hose
connactions before disturing thern, and take
note of the hose routing.

To minimise the loss of fluid, and to prevent
the entry of dirt inte the system, clamp the
hoses before disconnecting them, and plug
the unions once the hoses have been
disconnected.

When reconnecting the hoses, ensure that
they are connected to their original locations,
and route them so that they are not kinked or
twisted. Also allow for the movement of the
engine on its mountings, ansuring that the
hoses will not be strotchod or fouled by
surrounding componsts,

Always renew the sealing washers if the
banjo union bolls (where fitted| are disturbed,
and tighten the bolts to their specified torque
wrrench setting. Be particularly careful when
tightening the caoler unions.

8 Kickdomwikh
&smovaz and,r,eﬂﬂmg

The kickdown switch is integral with the
throftle cable. Refer to Chapter 4A or 4B for

throttle cable removal. refitting  and
adjustment procedures,

. Sﬁechprieverposhon . ’§
ses swntch-raqcstment reme;’ A
. andrefiting N

Adjustment

1 Adjustment of the switch entails the use of
Vauxhall/Opel special tool KM-962, which is
then connected to the selector lever position
switch wiring connecter on the transmission.
The tool contains a series of LEDs (light
smitling diodes), that illuminate in sequence,
with the ignition switched on, as each selector
position is engaged. If the LEDs do not
illuminate correctly in each selector lever
position, the position switeh securing screws.
must be slackened and the switch
repositioned accordingly. As accurate
adjustment of the position switch can only bs
carried out using this tool, the work shoulc be
entrusted lo a Yauxhal/Opel dedler.
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Removal

Note: /t will be necessary to have the
adjustment of the switch carried out by a
Vauxhall/Ope! dealor on compietion (see
acjustment above). Bearing this in mind, it
may be beneficial to have the complete
operation (removal, refitting and adjustment)
carriod out by the dealer at the same time.

2 Apply the handbrake, and select position N
witn the gear selector lever.

3 Disconnest the battery negative terminal
(refer 1o Disconnecting the battery in the
Feference Chaper)

4 On models equipped with secondary air
injection, remove the necossary air injection
components as described in Chapter 4C, for
access to the top of the transmission.

5 On right-hand drive mouels, remove the
battery as descrived In Chapter 5A.

6 Carefully prise the selector cable end fitting
from the ball stud on the selector lever
‘position switch actuating lever.

7 Using a screwdriver, extract the retaining
clip securing the selector cable trunion to the
bracket on the transmission. Depress the two
locking tags on the side of the trunion ana
release the cable fror the bracket

8 Disconnect the selector lever position
switch wiring connector.

9 Using pliers to counterhold the shaft
unscrew the nut securing the actuating lever
to the selector lever shaft and remove the
lever.

10 Mark the position of the selector lever
position switch in relation to the transmission
housing, then undo the two bolts and remove
the switch from the transmission.

Refitting

11 Ensure that the selector lever shaft is in
position N (ths third detent from the frort).
Lower the switch onto the shaft, and rotate it
until the shaft's flattened surface is aligned
with the groove in the switch housing

12 Refit the nut securing the actuating lever
to the selector lever shaft. Use pliers to
counterhold the shaft as the nut is tightened,
as during removal.

13 Align the switch body with the marks
made during removal. then refit and tighten
the Lwa switch mounting bolts. If a new switch
s being fitted, obtain an approximate position
from the marks made on the old switch

14 Reconnect the switch wiring connector,
then refit the selector cable to the
transmission bracket and switch actuating
ever. Secure the cable lrunion with the
retaining clip.

15 On models equipped with secondary air
njection, refit the air injection components as.
dascribed in Chapter 4G,

16 On right-nand drive models, refit the
battery with reference to Chapter 5A.

17 Take the vehicle to a VauxhallOpe! dealer
for accurate adjustment of the switch

1 Removal of the Economy/Sport mode
switch entails complete dismantling of the
selector lever housing so that the switch can
be pushed out of the selector lever using a
length of welding rod, or similar. The switch
wires must tnen e unsoldered from the
switch. It is recommended that thi operation
s entrusted to a Vauxhall/Opel dealer.

Winter mode switch

Removal

2 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

3 Remove the selector lever cover from the
centre console, and disconnect the Winter
mode switch wiring cornector.

4 Garsfully pusn the switch from the selector
lever cover.

Ref
5 Refitting is a reversal of removal.

Removal

1 The slectronic contral unit is located on the
right-hand side of the heater air distribution
housing

2 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

3 Open the right-hand front door and, where
applicable, remove the storage tray from
under the facia.

4 Remove the screw securing the front of the
sill trim panel and lift up the front edge of the

panel
5 Remove the sarew and plastic clip securing
the footwell trim panel. Carefully pull back the
weatherstrip fram the: front edge of the coor
aperture to expose the edge of the footwell
trim panel, then withdraw the trim panel from
the footwall.

6 Undo the twa screws and remove the air
distribution housing right-hand side cover
panel

Remove the two retaining buttons and remove
the carpet from the right-hand sice footwell.

7 Unclip the electronic cantrol unit from the
mounting bracket on the air distribution
housing

8 Disconnect the wiring connector and
remove the control unit from the car.

Refitting

9 Refitting Is a reversal of removal.

Removai

Note: This s an involved procedure, and it
may prove easier in many cases to remove the
transmission complete with the engine as an
assembly, as described in Chapter 2D or 2E. If
removing the transmission on its own, it is
suggested that this Section is read through
thoroughly before commencing work. Suitable
equipment will be required to support the
engine and transmission, and the help of an
assistant will be required. New torque
converter-to-diveplate bolts must be used on
refitting, end if the original torque converter is
being used, an M10 x 1.2 mm tap will be
require:

1 Disconnect the battery negative terminal
{reter to Disconnecting the battery in the
Feterence Chapter).

2 On models equippsd with secondary air
injection, remove the necessary air injection
components as described in Chapter 4G, for
acoess to the top of the transmission.

3 On right-hand drive models, remove the
battery as describad in Chapter 5A.

4 Carefully priss the selector cable end fitting
from tne ball stud on the selector lever
position switch actuating lever.

5 Using a screwdriver, extract the retaining
clip securing the selector cable trunion to the
bracket on the transmission. Depress the two
Iocking tags on the side of the trunion and
release the cable from the bracket.

8 Disconnect the vent hose from the front of
the transmission (ses illustration)

7 Disconnect the transmission wiring harness
plugs, and unbolt the wiring harmess brackets
from the transmission.

& Unclip the oxygen sensor wiring connector
from the bracket on the transmission, and
separate the two halves of the connector.

9 Unsorew and remove the three upper
engine-to-transmission bolts, noting the
locations of any brackets or clips attached to
the bolts. Note that on certain models, one of
the bolts secures the dipstiok tube. On certain
models, the plastic coolant gallery may
provent access to the centre upper olt, in
which case, procesd as follows:

12.6 Transmission vent hose {arrowed)
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12.19 Transmission bellhousing cover plate securing bolts
(arrowed)

) Drain the cooling system as described in
Chapter 1 (if not already dan), then
disconnect the radiator hoss from the
front of the coolant galtery.

b) Remove the rear upper engine-to-
transmission bolt, which also secures the
coolant gallery and a clutch cable bracket.

) Move the coolant gallery as necessary to
enable access to the centre upper
engine-to-transmission bof,

10 Remove the dipstick and its tube from the
transmission casing. Recover the O-ring.

11 Apply the handbrake, then jack up the
front of the vehicle, and support securely on
axle stands (see Jacking and vehicie support,
Note that the vehicle must be raised
sufficiently high to enable the transmission to
be withdrawn from under the front of the
vehicle. Remove the roadwheels

12 The engine must now be supported.

Ideally, the engine should be supported using

chains suspended from a strong wooden or
metal beam resting on biocks positioned
securely in the channols at the sides of he
engine compartment. A Vauxhall/Opel special
tool Is avallable for this purpose. Alternatively,
the engine can be supported using a suitable
hoist and fting tackls, but the hoist must be
capable of supporting the enginie with the front
of the vehicle raised off the ground, leaving
sufficient clearance to withdraw the
transmission from under the front of the vehicle

(see previous paragraph). A further altemative

is to support the engine using a jack and

interposed block of wood under the sump, but
great care must be taken when removing the
transmission not to move the engine off the

Jack - it is strongly recommended that the

engine is addiitionally supported using a hoist

or bar as described previously, 1o avoid any
possibility of injury. Note that i 2 hoist is used

1o support the engine, a further hoist will be

required to carry out removal of the

transmission safely. (The alternative to all this is
to remove the engine and transmission as an
assembly, as described In Chapter 2D or 2E)

13 Where applicable, disconnect the
speedometer cable from the top of the
transmission, with reference to Chapter 12.
Note that on certain models, the cable is in
two sactions, joined by a connector near the
engine compartment bulkhead - in this case,
it may be easier to separate the two cable
sections at the connector, rather than to
disconnect the cable from the transmission.
On later models, disconnect the vehicle speed
sensor wiring connector from the sensor.

14 Disconnect the exhaust front section from
the manifold as described in Ghapter 4A or
48, and release the system from tha forward
rubber mountings ~ this will allow the engine
10 be lowered later in the procedure.
15 Remove the front anti-rol
described in Chapter 10.

18 Remove the left-hand front suspension
lower arm and tie-bar as described in Chap-
ter 10.

17 stcr:mnscl

bar as

the inner ends of Ihe

12.21 Torque converter-to-driveplate bolt (arrowed)

driveplate are to be refitted, make alignment
marks between the torque converter and the
driveplate, to ensure that the components are
reassembled in their original positions.

21 Working through the bottom of the
bellhousing, unscrew the three torque
converter-to-driveplate bolts. It will be
necessary 1o tum the engine, using a suitable
spanner or socket on the crankshaft pulley or
sprocket bolt {as applicable), to gain access
10 gach bolt In tum through the aperture (see
illustration). Turning the engine will be much
easier i the spark plugs are removed first (see
Chapter 1). Use a screwdriver or a similar tool
to jam the driveplate fing gear, preventing the
driveplate from rotating as the bolts are
loosened, Discard the bolts.

22 Support the transmission with a trolley
jack, with an interposed block of wood to
spread the load. Ensure that the engine is
adsqua‘ely supported as described in
paragre

should be

from
desmbeﬂ in Chapter 8. There is no need %
disconnect the driveshafts from the swivel
hubs. Be prepared for transmission fluid
spillage, and plug the openings in the
transmission, to pravent dirt ingress and
further fluid loss. Do not allow the driveshafts
1o hang down under their own weight, or the
joints may be damaged - support the
driveshafis with wire o string.

18 Place a suitable container beneath the
wransmission fluid cooler hose connections at
the transmission. Clamp the transmission fluid
cooler hoses, then disconnect them from the
transmission, noting their locations. Be
prepared for fluid spillage, and plug the open
ends of the hoses and transmission, to
minimise fiuid loss and prevent dirt ingress

19 Where a metal sump is fitted, unscrew the
securing bolts, ana remove the transmission

he
supported trom above, using a hoist. Fit a
suitable strap around the transmission casing,
passing it through the hole in the battery tray
(remove the battery as described in Chap-
ter 5A, If not already done), and suspend the
strap from the haist. This will enable the
transmission to be lowered safely during
val

Remove the left-hand  engine/
transmission mounting bracket completely, by
unscrewing the two bolts securing the bracket
to the rubber mounting, and the three bots
securing the mounting bracket to the
transmissior,

25 Remove the nut and through-bolt
securing the rear engine/transmission
mounting bracket to the mounting on the

3

ody.
26 Remove the two bolts securing the rear
mounting bracket to the

cover plate (see
Where an aluminium sump is fitted, pull out
the rubber access plu
20 If the original torque converter and

«rausrmsm, and withdraw the mounting
bracket
27 Make a final check to ensurs that all
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relevant wiring, hoses, etc, have been
to facilitate
removal. Note that on certain models, the
witing for the oxygen sensor may be secured
10 the lug on the transmission with a able-tie.
28 Using the ifting tackle and the jackis)
lower the engine and transmission slightly.
29 Ensure that the transmission s
adequately supported, then unscrew and
remove the three lower engine-to-
transmissian bolts {note the location of any
brackets secured by the bolts). Ensure that
the torgue converler is held firmly in place in
the transmission casing as the engine and
transmission are separated, otherwise it could
fall out, resulting i fluid spillage and possible
damage. Retan the lorque converter while the
transmission is removed by boiting a strip of
metal across the transmission bellhousing
end face.
30 The transmission Gan now be lowered and
withdrawn from under the front of the vehicle.
The help of an assistant will greatly ease this
cperation
Refitting
31 Before refitting, check thal the left-hand
engine/transmission mounting-to-bady boits
rotate freely in their threaded holes in the
body, If necessary, re-cul the threaded holes
in the body using a suitable tap.
32 If the original torque converter is being
refitted, commence refitting by recutting the
torque converter-to-driveplate bolt threads in
the torque converter using an M10 x 1.25 mm
12p (see illustration),
33 If a new transmission is being fiited, the
manufacturers recommend that the radiator's
fuid cooler passages are flushed clean before
the new transmission is installed. Ideally,
compressed air should be used {in which
case, ensure that adequate safety precautions
are taken; in particular, eye protection should
s worn). Alternatively, the cooler can be
flushed with clean automatic transmission

N
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12.32 Torque converter-to-driveplate bait
threads (arrowed) must be recut on
refitting

fluid urtil all the old fiuid has been expalled
and fresh fluid runs clear from the cocler
outlet.

34 Commence refitting by positioning the
transmission under the front of the vefricle,
and support with 2 trolley ack and internosed
block of wood, as during removal.

35 Where applicable, remove the strip of
metal retaining the torque convertsr in the
transmission, and hold the torque converter in
position as the transmission is mated to the
engine.

36 On models where the dipstick tube is
secured by one of the engine-to-transmission
bolts, fit the dipstick tube to the transmission
using & new O-rin

37 Raise the engine and transmission
sufficiently 1o enable the lower engine-to-
transmission bolts to be fittea, but do not
tighten them fully at tis stage. Ensure that
any brackets or clips (as applicable) noted
during removal are in place on the bofts.

38 Goat the threads of the lefi-hand
engine/iransmission mounting-to-body bolts
with suitable thread-locking compound, then
raise the engine and transmission sufficiently
to enable the mounting bracket to be refitted.
39 Refit the left-hand engine/transmission
mounting, and tighten the bolts to the
specified torque.

40 Refit the rear engine/transmission
mounting bracket to the transmission, and
tighten the bolts to the specified torque.

41 Refit the nut and through-bolt securing
the rear engine/transmission mounting to the
mounting on the body.

42 Tighten the previousiy-fitted engine-to-
transmission bolts to the specified torque,
taen withdraw the trolley jack and the holst
used 1o support the transmission.

43 If the original torque converter and
driveplate have been refitted, carefully turn
the engine to align the marks made before
removal, before fitting the torque converter-
to-driveplate boks.

44 Fit new torque converter-to-driveplate
boits, and tighten them to the specified
torque. Tum the engine for access to each
bolt in turn, and prevent the driveplate from
tuming as during removal.

45 Refit the transmission bellhousing cover
piate or the access plu

46 Reconnect the fluid cooler hosss to the
transmission. Ensure that the hoses are
reconnected to their correct locations, as
noted oetore removal.

47 Rafil the suspension lower arm and i
bar as described in Chapter 10,

48 Refit the front anti-roll bar as descried in
Chapter 10.

49 Reconnect the inner end of the
driveshafts to the transmission as described
in Chapter 8.

50 Heconnect the front section of the

exhaust system to the manifold as described
in Chapter 4A or 4B, and reconnect the
system to the forward rubber mountings.

51 Where fitted, reconnect the speedometer
cable to the top of the transmission, o
reconnect the two haives of the cable at the
connector, as applicable. On later models,
reconnect the vehicls speed sensor wiring
connector,

52 Refit the roadwheels, then lower the
vehicle ta the ground.

53 Remove or disconnect the equipment
used to support the engine, if not already
jone.

54 Refit and tignten the three upper engine-
to-transmission bolts (where necessary
geining access as described during removal),
ensuring that the coolant gallery, cipstick
iude, and any brackets (as applicable) noted
during removal are in place on the bolts.
Where applicable, reconnect the radiator hose
10 the coolant gallery.

55 Reconnect the oxygen sensor wiring
connector, and refit it 10 s bracket

56 Reconnect the transmission wiring
harness plugs, and secure the wiring harness
brackets to the transmission.

57 Reconnect the transmission vent hoss,

58 If nat already done, refit the dipstick tube
using a new D-ring

59 Refit lhe selector cable trunion and refit
ihe retaining clip securing the trunion to the
bracket on the transmission. Refit the selector
cable end fitting to the ball stud on the
selactor lover position switch actuating lever
60 On models equipped with secondary air
injection, refit the disturbed air injection
components as described in Chapter 4C.

61 Where applicable, refill the cooling systam
as described in Chapter 1.

62 Refit the battery, where applicable, then
reconnect the batrery negative terminal

63 Checx the automatic transmission fluic
level, and top-up if necessary as described in
Chapter 1.

o

13 Automatic transmission
* overhaul = genbral informatiol

In the event of a fault occurring on the
transmmission, it is first necessary to determine
whether it is of an electrical, mechanical or
hydraulic nature, and to achieve this, special
test equipment is required. It is therefore
essential 1o have the work carried out by a
Vauxhall/Opel dealer if a transmission fault Is
suspected.

Do not remove the transmission from the
car for possible ropair before professional
fault diagnosis has been carried out, since
most tests require the transmission to be in
the vehicle.
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Contents

Driveshaft overhaul — general information . Driveshafts - removal and refitting 2
Driveshaft check .See Chapter 1 General information ............ ki
Driveshaft rubber gaiters - renewal .
Degrees of difficulty
Easy, suiablefor 2 | Fairy easy, suiteble 3\ | Fairy difficutt, % | Diffout sutadlefor & | Very dificult, X
novice with lttie S8 | forbeginnerwith 3\ | sutablefor competert W, experionced DIY Y | stitable forexpert DIY Xy
experience Q| someerperence Ry | DIY mechanic R meharic R | o professional N

Specifications

Type
All except 1.0 litre models
1.0 litre madels

Lubrication {overhaul only - see text)
Lubricant type/specification .

Torque wrench settings
Driveshaft retaining nut:*

Lower arm balljoint clamp bolt nut*
Roadwheel bolts . .
“Use new nuts/bolts.

Unequal length shaits with ball-and-cage type constant velacity joirt
at each end

Unequal lengtih shafts with ball-and-cage type outer, and tripod type
inner, constant velocity Joints

Uss only special grease supplied in sachets with gaiter kits ~ joints are
otherwise pre-packed with grease and sealed

Nm Ibf ft
130 %
Slacken the nut completely

Angle-tighten through a further 90%

30

110 81
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‘1. General information

Drive is transmitted from the differential to
the front wheels by mezns of Wwo solid steel
driveshafts of unequal langth. The right-hand
driveshaft is |onger than the left-hand one,
due to the position of the transmission unit.
Both driveshafts ars splined at their outer
ends to accept the wheel hubs, and are
threadsd so that each hub can be fastened by
alarge nut. The nner end of each drveshatt is
splined to accept the differential sun gear.
Constant velacity (GV) joints are fitted to
sach end of the driveshafts, to ensure the
smooth and efficient transmission of drive at
all the angles possible as the roadwheels
move up-and-down with the suspension, and
as they turn from side-1o-side under steering
Both innar and outer constant veiocity joints
are of the ball-and-cage typs on all except 1.0
litte modsls; on these venicles, the inner
canstant velocity joints are of the tripod type.

2 - Driveshafts - 5

Note: A new driveshaft retaining nut and
balfjoint clamp boll nut vl be neaded on
. refitting.

Removal

I work is being carried out - -
ML imout the sid of an |
‘assistant, remove the wheel
trimifiab cap (as applicable)
then withteaw th Spiit pin and siacke
the driveshaft retaining out with the -
vehicle resting o s whecks

1 Firmly apply the handbrake, taen jack up
the front of the car and support it securely on
axla stands (see Jacking and vehicle suppord.
Remove the relevant fron: roadwhee:

2 Extract the spiit pin from the driveshaft

2.5 Withdraw the clamp bolt, and free the
lower arm balljoint from the swivel hub

2.2 Extract the split pin-from the driveshatt
retaining nut

rataining nut and discard it: a new one must
be used on refitting (see illustration),
3 Refit at least two roadwheel boits to the
front hub, and tighten them securely. Have an
assistant firmly depress the brake pedal to
preven: the front hub from rotating, than using
a SOC(Q( and extension bar, slacken and
e driveshait reteining nut
A\terrauve\y a tool can be fabricated from
1wo lengths of steel strip (one long, one short)
and a nut an bolt; the nut and bolt forming the
pivot of a forked tool. Bolt the ool to the hub
using two whesl bolts, and hold the tool to
prevent the hub from rotating as the driveshaft
gt undone (see illustration).

4 Unscraw the driveshaft retaining nut, and
remove the washer. Discard the nut; a new
one must bs used on refitting.

5 Slacken and remove the lower arm baljoint
clamp nut and bolt, and free the lower arm
érom the swvel hub (see illustration). Discard
the clamp bolt nut; a new one must be used
on rafitting,

6 Carefully pull the swivel hub assembly
outwards, and withdraw the driveshaft outer
constant velocity jaint from the hub assembly.
if necessary, the shaft can be tapped out of
the hub using a soft-faced mallet. Support the
driveshat by suspending it with wire or string;
do not allaw it to hang under its own weight,
or the joints may be damaged.

7 A suitable ool will now be required to
release the inner end of the driveshaft from
the differential. To release the rignt-hand
driveshatt, a flat steel bar with a qood chamer

the differential . ..

23 Using a fabricated tool o hold the
front hub stationary whilst the driveshatt
ining nut s slackened

one end can be used. The lefi-hand
dnveshaﬂ may prove more difficult to release,
and & suitable square- or rectangular-section
bar may be required.

8 Lever between the driveshaft and ihe
differential housing to release the criveshaft
circlip from the differential. Garefully withdraw
the driveshaft from the transmission unit,
taking great care nat to damage the driveshaft
oll seal, and remove the driveshaft from
underneath the vehicle (see illustrations).

9 Plug the opening in the differential, to
prevent further il loss and dirt ingress.

10 Do not aflow the venicle to rest on its
wheels with one or both driveshaft(s)
removed, as damage to the wheel bearing(s)
may result. I moving the vehicle is
unavoidable, temporarily insert the outer end
of the driveshaft(s) in the hub(s), ana tighten
the hub nut(s}: in this case, the inner end(s) of
the driveshaftis) must be supported, for
example by suspending with string Irom the
vehicle underbody. flow the
driveshatt to fiang down under its own weight,
or the joints may be damaged.

Refitting

11 Before installing the driveshaft, examine
the driveshaft oil seal in the transmission for
signs of damage or deterioration. Renauw if
necessary, referring to the relevant part of
Ghapler 7 for further information.

12 Check the irclip fitted to the inner
constant velocity joint splines for signs of
damage, and renew if necessary. Ensure that

.8b . .. then withdraw the shaft, taking
great care not to damage the oil seal in the
transmission
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212 Prior to refitting, ensure that the
cirolip (arloweﬂ) is correcﬂy focated in the
'V joint groove

lip is correctly seated in its groove
stration)

13 Thorougnly clean the driveshaft splines,
and the apertures in the transmission unit and
hub assembly. Apply a thin film of grease to
the ol seal lips, and to the driveshaft spiines
and shoulders, Check that ail gaiter clips are
securely fastened.

14 Remove the plug from the transmission
(see paragraph 9) and offer up the driveshatt.
Locate the joint splines with those of ths
differential sun gear, taking great care not to
damage the ol seal.

15 Place a screwdriver or similar tool on tha
wald bead of the inner driveshatt joint, not the
metal cover, and drive the shaft into the
differential until the retaining snap-ring
engages positively (see liiustratian). Pull on
the joint, not the shaft, to make sure that the
joint is securely retained by the circlip.

16 Locate the outer constant velocity joint
splines with those of the swivel hub, and slide
the joint back into position in the hub. Fit the
washer and new driveshaft retaining nut,
tightening it by hand only at this stage.

17 Locate the lower am balljoint in the swivel
hub, and insert the clamp bal from the rear of
the swivel hub, so that its threads are facing
forwards. Fit a new nut 1o the clamp bolt, and
tighten it 1o the specified torque setting.

18 Using the method employed on removal
to prevent rotation, tighten the driveshaft
retaining nut through the stages given in the
Specifications at ths start af this Chapter (sae
illustrations).

2.19a Insert a new split pin ... .

2575 Usin ' sevaedrive? on the CV joint
weld bead to drive the joint into the
ferential until the snap-ring engages

positively

19 With the nut correctly tightened, secure it
in position with a new split pin (see
illustrations). If the holes in the driveshaft are
not aligned with any of the slots in the nut,
loosen {do not tighten} the nut by the
smalest possibie amount until the spiit pin
can be inserted

20 Refit the roadwhesl, then lower the
vehicle to the ground and tighten the
roadwhesl bolts to the specified torque.

21 Top-up the transmission with the
specified type of Gilffluid using the information
given In Chapter 1

«%}

nrimhairlabw ters -

All except 1.0 litre models

Note: If both driveshatt gaiters are to renewed
at the same time, it is only necessary to
remove one of the constant velocily joints. The
second gaiter can then be siid along and
removed from the exposed end of the
driveshaft. The inner and outer CV joints are
identical and the following procedure can be
used for either joint.

1 Remove the driveshaft from the car as
described in Section 2.

2 Secure the driveshatt in a vice equipped
with soft jaws, and release the two retaining
clips on the gaiter which is to be renewed. If

- and secure in position by
bending over the split pin ends

2.18a Working in the stages given in the
Specifications, tighten the driveshaft
retaining nut to the specified torque
setting ... .

218D .. . and then through the specified
angle (note the use of an angle gauge)

necessary, the retaining clips can be cut to
release them.

3 Slide the rubber gaiter down the shaft to
expose the constant velocity joint. Scoop out
any excess grease.

4 Using circlip pliers, expand the circlip which
secures the joint to the driveshaft (see
illustration)

5 Using a soft-faced mallet, tap the joint off
the end of the driveshaft.

6 Slide the rubber gaiter off the driveshaft,
and discard it.

7 If both gaiters are to be renewed, release
the retaining clips, then slide the second
gatter along the driveshaft and remove it. If
ihe criveshaft is fitted with a vibration damper,
mark the damper fitted position, then unbolt
and remove it from the driveshaft

8 Thoroughly clean the constant velocity

3.4 Expand the GV joint circlip, and tap the
Joint off the end of the driveshaft
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3.9 Examine the constant velocity joint
balls and cage for signs of wear or damage

Joint{s) using paraffin, or & suitable solvent,
and dry tharoughly. Carry out a visual
inspection as follows.

9 Move the inner splined driving member
from sidie-to-sice, to expose each ball in turn
at the top of its track. Examine the balis for
cracks, flat spots, or signs of surface pitting
{see illustration].

10 Inspect the ball tracks on the inner and
outer members. If he tracks have widened,
the balls will no longer be a tight fit. At the
same time, check the ball cage windows for
wear or cracking between the windows.

11 If on inspection any of the constant
veloity joint components are found to be
worn or damaged, it will be necessary to
renew the complete Joint assembly (refer to
the Note &t the end of Section 4). If the joint is
in satisfactory condition, obtain a repair kit

316 Pack the CV joint and gaiter with the
grease supplied

o
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3.11 Components required for driveshaft
gaiter renewal

consisting of a new gaiter and retaining clips,
a constant velocity joint circlip, and the
corect type and quantity of grease (see
illustration).

12 Wind tape around the spiines on the end
of the driveshaft, 1o protect the galter as It Is
slid Into place.

13 Where both gaiters have been removed,
slide on the first gaiter and proceed as
described in paragraphs 15 to 18

14 Slide the (second) gaiter onto the end of
the driveshatt (see illustration), then ramove
the taps from the driveshaft splines.

15 Fit a new circlip 1o the constant velacity
Joint, then tap the jaint onto the driveshait
until the circlip engages in its groove (see
illustrations). Make sure that the joint is
securely retained by the circlip, by pulling on
the joint, not the shatft.

ensuring itis correctly located in
the Joint inner member

o4
3.18a Hool the large outer retaining clip
ends tagether . . .

16 Pack the joint with the specified type of
grease (see illustration). Work the grease
well into the bearing tracks whilst twisting the
joint, and fill the rubber gaiter with any excess.
17 Ease the gaiter over the joint, and ensure
that the gaiter lips are correctly located in the
grooves on botn the driveshaft and constant
velocity joint. Lift the outer sealing lip of the
gaiter, to equalise air pressure within the

gaiter.
18 Fit the large metal retaining olip to the
gaiter. Pull the clip as tight as possible, and
locate the hooks on the olip In their slots.
Remove any slack In the galter retaining clip
by carefully compressing the raised section of
the clip. In the absence of the special tool, a
pair of side cutters may be used. Secure the
smal retaining clip using the same procedure
(see illustrations).

3.15c Slide the joint onto the driveshaft
until the circlip is correctly located in the
driveshatt groove

3.18b . clip in position by
compressing the raised section of the clip
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3.18c Smallinner retai g
in position in the same way

19 Gheck that both constant velacity joints
move fresly in all directions then, where
applicable, refit the vibration damper its
original position on tne driveshaft. On
completion, refit the driveshaft to the car as
described in Seotion 2

1.0 litre models

20 Rermove the driveshaft from the car as
descried in Section 2.

21 The auter CV jaint on 1.0 litre models is of
the same ball-and-cage type as used on all
other models. Both rubber gaiters can
thersfore be renewed after removing the outer
CV joint as described previously in
paragraphs 110 19

22 Ifthe inner rubber gaiter is being renewed,
and an initial inspection indicates possible
wear in the inner joint, remove the joint for a
detailed inspection as follows.

23 With the rubber gaiter released from the
joint, mark the joint outer member in relation
1o the driveshaft, to ensure correct refitting.
Withdraw the joint outer member from the
tripod and driveshaft, As the outer member is
withdrawn, take precautions to prevent the
bearing rollers faliing off the tripod. Wipe away
all excess grease and, if necessary, wrap tape
around the tripod joint to secure the rollers in
position.

24 Using a punch, paint or a suitable marker
pen, make alignment marks between the
tripod joint and driveshaft, and also identify
which way round the tripod is fitted. Prise the
circlip from the end of the driveshatt, then
remove the tripod joint assembly (see
illustrations). If the joint s a tight fit, it maybe
necessary to use a puller to draw it off the
shaft ~ if a puller is used, take great care not
to damage the rollers.

25 Slide the gaiter off the end of the
driveshat.

26 Where applicable, remove the tape from
the joint, and thoroughly clean the constant
velocity Joint components using paraffin, or a

3.242 Make allgnmen! marks between the
tripod joint and the driveshatt .. .

suitable solvent, and dry the components
thoraughly.

27 Check the spider, rollers and outer
member for signs of wear, pitting or scuffing
on their bearing surfaces. Also check that the
spider rallers rotate smoothly and easily, with
o traces of roughness.

28 If any of the constant velogity joint
components are found to be worn or
damaged, it will be necessary to renew the
complete joint assembly. If the joint is in
satistactory condition, obtain a repair kit
consisting of a new gaiter and retaining clips,
circlips, and the correct type and quantity of

29 Clean the driveshaft, and tape over the
splines on its inner end to protect the new
gaiter as it is fitted.

30 Slide the new galter onto the driveshaft
then remove the tape from the driveshatt end.
31 If necessary, again wind lape around the
tripod 10 retain the rollers then, with the
previously-made marks on the tripod and
ariveshaft aligned, push the triod onto the
ariveshaft splines. If necessary use a soft-
faced mallet to drive the tripod fully onto the
splines. Secure the tripad In position using the
new circlip, making sure that the oirclip
locates correctly in the driveshaft groove.

32 Where applicable, remove the tape from
around the tripod, then work the grease
supplied with the repair kit fully into the roller
oearings. Fill the joint outer member with any
excess grease.

33 Locate the outer member over the tripod,
making sure that the previously-made marks
are aligned.

34 Siida the gaiter along the driveshaft, and
locate it In the recesses on the driveshaft and
joint outer member.

35 Ensure that the gaiter is not twisted or
distorted, then carefully lift the lip of the gaiter
at the outer member end to equalise air
pressure in the galter.

36 Fit the large metal retaining clip to the

3.24b ... then prise the cirlip from the

end of the driveshaft

gaiter. Remove any slack in the gaiter
retaining clip by carefully compressing the
raised section of the clip. In the absence of
the special tool, a pair of side cutters may be
used. Secure the small retaining clip using the
same procedure.

37 The driveshaft can now be refitted to the
car as described in Section

4‘ - Qﬁwﬁmft auetnaul =

1 If any of the checks described in Chapter 1
reveal wear in a driveshaft joirt, first remove
the roadwheel trm or centre cap (as
appropriate).

2 If the split pin is in position, the driveshaft
nut should be corectly tightened. If in doubt,
the only alternative is to obtain a new nut and
spiit pin, then fit and tighten the nut using the
procedures described in Section 2. Once
tightened, secure the nut in position with the
new spit pin, and refit the centre cap or trim.
Fepeat this check on the other driveshaft nut

3 Road test the vehicle, and listen for a
metallic clicking from the front as the vehicls,
is driven slowly in a circle on full-lock. If &
dlicking noise is hard, this indicates wear in
the outer constant velocity joint. This means.
that the joint must be renewed; as
reconditioning is ot possible.

4 If vibration, consistent with road speed, is
felt through the car when accelerating, there is
a possibility of wear in the inner constant
velocity joints.

§ To check the joints for wear, remove the
ariveshafts, then dismantie them as described
in Section 8; if any wear or free play is found,
the affected joint must be renewed. Note: If
driveshatt joint wear s apparent on a vehicts
which has covered in excess of 50 000 miles
(80 000 ki), the manufacturer recommends
that the complete driveshaft is renewed,
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Contents

Antilook Braking System (ABS) -

system operation .
Anti-lock Braking System (ABS) oomponams -

remaval and refitting 4
Brake fluid level check
Brake fluid renewal ..
Srake nedal - removal and rafifting

description and

Sea Weekly c'r{scks
See Chapter 1
9 M

Handbrake cables - removal and refitting .
Hancheko over~removl; overhaul endrefng
Hydraulic pipes and hoses — renewal
Hydraulic system ~ blesding . .
Mester cylinder - removal, overhaul and refitting -
Rear brake drum — removal, inspection and refitting .
Rear brake pressure-reguiating va\ve(s\ ~ removal and refitting ... 17

Front brake caliper - removal, overhaul and refitting “ 8 Rear brake shoe wear checl . .See Chapter 1
Front brake disc - inspection, removal and refitting Rear brake shoes - renawal @
Front brake pad wear check ....Ses Chapter 1 Rear wheel cylinder - removal, evemzu\ and reﬁmnq 9
Front brake pads - renewal . Stop-light switch - removal, refitting and adjustment . . o
General information . . Vacuum servo unit - testing, removal and refitting o 32
Handbrake - adjustment . . Vacuurn servo unit check valve — removal, testing and refitting 418
Degrees of difficulty

Easy, suitable for T, | Fairly easy, suttable f‘ Fairty difficult, Difficult, suitable for Very difficult, §

novice with lite for beginner with suitable for competent \\ experienced DIY suitable for expert DIY 4§

experience S| someexperience 3y | DIV mecharic & | mechanic or professional N

Specifications

Front brakes

1.0, 1.2 and 1.4 tre models .
1.6 litre models
Disc thickness:
New:
Solid disc
Ventilated disc .
Minimum thicknes:
Solid disc ..
Ventiiated disc .
Maximum dise run-ouf
Brake pad minimum thickness (including backing plate)

Rear brakes
Type
Drum diameter:

Corsa and Corsavan models .
Combo Van models
Maximum diameter:

Gorsa and Corsavan models.

Combo Van models
Maximum drum out-of-round ... .
Minimum friction material thickness 8
Minimurm friction material-to-rivet depth .

Disc, with single-piston sliding caliper

236 mm
256 mm

12.7 mm
20.0 mm

9.7 mm
17.0 mm
0.1 mm
7.0mm

Single leading shoe drum

200 mm
230 mm
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Torque wrench settings
ABS components:

ECU-to-modulator retaining screws”

Front whesl sensor bolt

Modulator block retaining nuts

Rear wheel sensor screw . .
Brake hose union bolt . ..

Brake pedal pivot shaft nut
Brake pipe union nut
Front brake caliper

Guide bolts . ...

Mounting bracket-to-swivel hub bofts™
Front brake disc sorew . .
Master cylinder mounting nuts* .
Master cylinder reservoir support bracket:

Bracket-to-bulkhead nut™

Bracket-to-reservoir bolt
Pressure-regulating valve:*

Mounting bolts

Spring bolt (Corsa and Corsavan) .

Spring clamp nuts (Combo Var) .
Rear hub nut (pre-load)
Rear wheel cylinder bolts
Roadwheel bolts ... ...
Servo unit mounting nuts
“Use new nuts/bolts

the servo-

The braking system is of
assisted, dual-circuit hydraulic type. The
arrangement of the hydraulic system is such
that each circuit operates one front and one
rear brake from a tandem master cylinder.
Under normal circumstances, both circuits

operate In unison. However, in the avent of
hydraulic failure in one circuit, full braking
force will stll be avalable at two whesls.

All models have front disc brakes and rear
drum brakes. An Anti-lock Braking System
(ABS) is fitted as standard or optional
equipment, according to modsl (refer to
Section 19 for further information on ABS
operation).

The front disc brakes are actuated by
single-piston sliding type calipers, which
ensure that equal pressure is applied to each
disc pad.

The rear drum brakes leading

during emergency braking. On 1.0 and
1.2 litre models, the valves are of the
pressure-dependent type; on all olhe( models,
they are of the e, which

from the air) - ofd fluid may be contaminated,

renewing  the

actually alter the pressure to sull the load
being carried by the vehicle.

‘The cable-operated handbrake provides an
independent mechanical means of rear brake
application
Note: When servicing any part of the system,
work carefully and methodically; aiso observe

type, and ensure that it comes
from a freshiy- apened sealed container.

‘*i?&wdé&&ﬁéhﬁal&m:;:w
plastics; ifany is. .
ﬁbﬁiﬁﬁ Gt

scrupulous cleaniiness when any
part of the hydraulic system. Always renew
components (in axle sets, where applicable) if
in doubt about their condiition, and use only
genuine VauxhallfOpe replacement parts, or
at least those of known good quaiity. Note the
warnings given in ‘Safety first!’ and at relevant
points In this Chapter concerning the dengers
of asbestos dust and hydraulic fuid,

and trailing shoes, which are actuated by
twin-piston wheel cylinders. A seff-adjust
is to

Note: Hydrauiic fiuid is poisonous; wash off

compensate for brake shoe wear. As the
brake shoe linings wear, the footbrake
operation automatically operates the adjuster
mschanism, which sffectively lengthens the
shoe strut, and repositions the brake shoes to
maintain the lining-to-drum clearance.
Pressure-regulating valves are siluated in
the hydraulic lines to control the pressure
applied to the rear brakes. The regulating
valves help to prevent rear wheel lock-up

and thoroughly in the case of skin
contact, and seek immediate medical advice if
any uid is swallowed or gets into the eyss.

Certain types of hydraulic fluid are
inflammable, and may ignite when allowed
into contact with hot components. When
servicing any hydraulic system, it is safest to
assume that the fluld IS inflammable, and to
take precautions against the risk of fire as
though it is petrol that is being handled.
Finally, it Is hygroscopic (it absorbs moisture

General

1 Any hydraulic system will only function
corractly once all the air has been removed
from the components and ciroult; this is
achieved by bleeding the system.

2 During the bleeding procedure, add only
clean, fresh hydraulic fluiid of the
racommended type; never use old fluid, nor
re-use any which has already been bled from
the system, Ensure that sufficient fresh fluid is
avallable before starting work,

3 If there is any possibility of the wrong fluid
being in the system, the brake components
and circuit must be flushed completely with
uncontaminated, correct fluid, and new seals
should be fitted to the various comporents.

4 If hydraulic fluid has been lost from the
system (or If air has entered) because of a
leak, ensure that the fault is cured before
procesding further.

5 Park the vehicle on level ground, switch off
the engine and select first or reverse gear,
then chock the wheels and release the
handbrake.
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& Check that all pipes and hoses are securs,
that the pipe unions are tight, and that the
bleed screws are closed. Clean any dirt from
around the bleed screws.

7 Unscrew the master cylinder reservoir cap,
and tap the master cylinder reservoir up to the
MAX level line; refit the cap loosely, and
remember to maintain the fluid level at least
above the MIN level line throughout the
procedure, to avoid the risk of further air
entering the system.

8 There are a number of one-man, do-it-
yourself brake bleeding kits currently available
from motor accessory shops.
recommended that one of these kits is used
whenever possible, as they greatly simplify
the bleeding operation, and also reduce the
risk of expelled air and fluid being drawn back
into the system. If such a kit is not available,
the basic (two-man) method must be used,
which is described in detail below.

Caution: Vauxhall/Opel recommend using
a pressure bleeding kit for this operation
(see paragraphs 24 to 27).
9 Ifakitis to be used, prepare the vehicls as
described previously, and follow the kit
manufacturer's  instructions, as  the
procedures may vary slightly according to the
type being used; generally, they will be as
outlined below in the relevant sub-section

10 Whichever method is used, the same
sequence must be followed (paragraphs 11
and 12) to ensure the removal of all air from
the system,

Bleeding sequence

11 If the system has been only partially
disconnected, and suitable precautions were
taken to minimise fluid loss, it should only be
necessary to bleed that part of the system (ie,
the primary or secondary circuit).

12 If the complete system is to be bled, then
it should be done working in the following
sequence:

) Right-hand rear brake.

bj Left-hand rear brake.

<) Right-hand front brake.

d) Left-hand front brake.

Bleeding - basic (two-man)
method

13 Collect a clean glass jar, a suitable length
of plastic or rubber tubing which is & tight fit
over the bleed screw, and a ring spanner o fit
the blsed screw. The help of an assistant will
also be required.

14 Remove the dust cap from the first screw
in the sequence. Fit the spanner and tube to
the screw, place the other end of the tube in
th jar, and pour in sufficient fluid to cover the
end of the tube.

15 Ensure that the master cylinder reservoir
fluid level is maintained at least above the MIN
level line throughout the procedure.

16 Have the assistant fully depress the brake
pedal several times to buiild up pressure, then
maintain it on the final stroke.

17 While pedal pressure is maintained,

unscrew the bleed screw

reservoir of air contained in the

turn) and allow the compressed fluid and o
flow into the jar. The assistant should maintain
pedal pressure, following it down to the floor if
necessary, and should not release it until
instructed to do so. When the flow stops,
tighten the bleed screw again; the pedal
should then be relsased slowly, and the
reservoir fluid level checked and topped-up.
18 Repeat the steps given in paragraphs 16
and 17 until the fluid emerging from the bleed
screw s free from air bubbles. If the master
cylinder has been drained and refilled, and air
is being bled from the first screw in the
sequence, allow approximately five seconds
between cycles for the master cylinder
passages to refil

19 When no more air bubbles appear, tighten
the bleed screw securely, remove the tube
and spanner, and refit the dust cap. Do not
overtighten the bleed screw.

20 Repeat the procedure on the remaining
screws in the sequence, until all air is
removed from the system and the brake pedal
feels firm again.

Bleeding - using a one-way
valve kit

21 As their name implies, these kits consist
of a length of tubing with a one-way valve
fitted, o prevent expelled air and fluid being
drawn back into the system; some kits include
a transiucent container, which can be
positioned so that the air bubbles can be
more easily seen flowing from the end of the

22 The kit is connected to the bleed screw,
which is then opened (see illustration). The
user returns to the driver's seat, depresses
the brake pedal with a smootn, steady stroke,
then slowly releases t; this is repeated until
the expelied fluid is clear of air bubbles.

23 These kits simplify work o much that it is
easy to forget the master cylinder reservoir
fluid level; ensure that this is maintained at
least above the MIN level line at all times, or
air will be drawn into the system.

Bleeding - uslng a pressure
bleeding kit

24 These Kits are usually operated by the

b i &
2.22 Using a one-way valve kit to bleed
rake

spare tyre, noting that it will probably be
necessary to reduce the pressure to less than
normal; refer to the instructions supplied with
the kit.

25 By connecting a pressurised, fluid-filled
container to the master cylinder reservoir,
bleeding can be carried out simply by opening
each screw in tum (in the specified sequence)
and allowing the fluid to flow out until no more
air bubbles can be seen in the expelled fiuid.
26 This method has the advantage that the
large reservoir of fluid provides an additional
safeguard against aiv bemg drawn into the
system during blee

27 Pressure meedmg is particularly effective
when blesding ‘difficult’ systems, or when
bleeding the complete system at the time of
routine fluid renewal.

All methods

28 When bleeding is complete and firm pedal
feel is restored, wash off any spilt fluid, tighten
the bleed screws securely, and refit their dust
caps,

28 Check the hydraulic fiuid \evel and top-up
i necessary (see Weekly chec

30 Discard any hydraulic ﬂmu that has been
bled from the system; it will not be fit for re-
use. Bear in mind that this fiuid may be
inflammable.

31 Check the fesl of the braks pedal. If it
feels at all spongy, air must still be present in
the system, and further bleeding Is required.
Failure to bleed satisfactorily after a
reasonable repetition of the bleeding
procedure may be due to wom master
cylinder seals.

3 Hydraulic pipes andhoses~ 3
renewal . 5 . N

Note: Before starting work, refer to the note at
the beginning of Section 2 concerning the
dangers of hydraulic fluid.

1 If any pipe or hose is to be renewed,
minimise fluid loss by first removing the
master cylinder reservoir cap and screwing it
down onto a piece of polythene. Alternatively,
flexible hoses can be sealed, if required, using
& proprietary brake hose clamp. Metal brake
pipe unions can be plugged (i care is taken
not to allow dirt into the system) or capped
immediately they are disconnected, Place a
wad of rag under any union that is to be
disconnected, to catch any spilt fluid.

2 If & flexible hose is to be disconnected,
unscrew the brake pipe union nut before
removing the spring ciip which secures the
hose to its mounting bracket.

3 To unscrew the union nuts, it is preferable
to obtain a brake pipe spanner of the correct
size; these are available from most large
motor accessory shops. Failing this, a close-
fitting open-ended spanner will be required,
though f the nuts are tight or corroded, their
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4.2 Using a screwdriver, carefully prise out
the pad retaining spring from the caliper

flats may be rounded-off if the spanner slips.
In such a case, a self-iocking wrench is often
the only way to unscrew a stubborn union, but
it follows that the pipe and the damaged nuts
must be renewed on reassembly. Always
clean a union and surrounding area before
disconnecting it. If disconnecting a
component with more than one union, make a
careful note of the connections before
disturbing any of them.
4 If a brake pipe is to ba renewed It can be
obtained, cut to length and with the union
uts and end flares in place, from
Vauxhall/Opel dealers. All that is then
necessary is to bend it to shape, following the
line of the original, before fitting it to the car.
Alternatively, most motor accessory shops
can make up brake pipes from kits, but this
requires very careful measurement of the
original to ensure that the replacement is of
the correct length. The safest answer is
usually to take the original to the shop as a
pattern.
5 On refitting, do not overtighten the union
nuts. It is not necessary to exercise brute
force to obtain a sound joint.
6 Ensure that the pipes and hoses are
correctly routed, with o kinks, and that they
are secured in the clips or brackets provided.
After fitting, remove the polythene from the
reservoir, and bleed the hydraulic system as
described in Section 2. Wash off any spilt
fuid, and check carefully for fuid leaks.

and slide off the caliper and inner
pad assembly

4.3 Remove the guide bolt dust caps . . .

'}%/9

¢

Warning: Renew BOTH sets of

4 Front brake pads -
renewal :
front brake pads at the same
time - NEVER renew the pads

n only one wheel, as uneven

o
braking may result. Note that the dust
created by wear of the pads may contain
asbestos, which is a heafth hazard. Never
blow it out with compressed air, and don’t
inhale any of it. An approved filtering mask
shouid be worn when working on the
brakes. DO NOT use petroleum-based
solvents to clean brake parts - use brake
cleaner or methylated spirit only.

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the front roadwheels.

2 Using a screwdriver, prise the pad retaining
spring from the outer edge of the caliper,
noting its correct fitted position (see
illustration).

3 Prise out the two guide bolt dust caps from
the nner edge of the caliper (see illustration).
4 Unscrew the guide bolts from the caliper,
and lift the caliper and inner pad away from
the mounting bracket. Tie the caliper to the
suspension strut using a suitable piece of
wire (see illustrations). Do not allow the

strut, to avoid placing any strain on the
hydraulic brake hose

4.4 ... then unscrew the guide bolts .. .

caliper to hang unsupparted on the flexible
brake hose,

5 Remove the inner pad from the caliper
piston, noting that it is retained by a clip
attached to the pad backing plate, and
recover the outer pad from the mounting

6 Brush the dirt and dust from the caliper
mounting bracket, but take cara not to inhale
it. Carefully remove any rust from the ecge of
the brake disc.

7 First measure the thickness of each brake
pad (friction material and backing plate) (see
illustration). If either pad is worn at any point
to the specified minimurm thickness or less, all
four pads must be renewed. The pads should
elso be renewied if any are fouled with oil or
grease; there is no satisfactory way of
degreasing  friction _material,  once
contaminated. If any of the brake pads are
worn unevenly, or fouled with oil or grease,
trace and rectify the cause before reassembly.
The pad retaining spring should also be
renewed if new pads are to be fitted. New
brake pads and retaining springs are available
from Vauxhall/Opel dealers.

8 If the brake pads are still serviceable,
carefully clean them using a clean, fine wire
brush or similar, paying particular attention to
the sides and back of the metal backing.
Clean out the grooves in the friction material,
and pick out any large embedded particles of
dirt or debris. Carefully clean the pad

4.7 Measuring brake pad thickness
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411 Clip the inner pad securely into the
caliper piston ...

locations
bracket.
9 Prior to fitting the pads, check that the
guide bolts are a snug fit in the caliper
bushes. Brush the dust and dirt from the
caliper and piston, but do not inhale it as it is
injurious to health. Inspect the dust seal
around the piston for damage, and the piston
for evidence of fluid leaks, corrasion or
damage. If attention to any of these
components is necessary, refer to Section 8.
10 If new brake pads are to be fitted, the
caliper piston must be pusned back into the
cylinder to make room for them. it is
imperative that the caliper piston is pushed
back as slowly as possible, using minimal
force. Either use a G-clamp or similar toal, or
use suitable pieces of wood as levers. Provided
that the master cylinder reservoir has not been
overfilled with hydraulic fluid, there should be
no spillage, but keep a careful watch on the
fluid level while retracting the piston. If the fluid
level rises above the MAX level line at any time,
the surplus should be syphoned off or ejected
via a plastic tube connected to the blesd screw
(see Section 2). Note: Do not syphon the fluid
by mouth, as it is poisonous; use a syringe or
an old poultry baster.

11 Fit the inner pad to the caliper, ensuring
that its clip is correctly located in the callper
piston (see illustration).

12 Fit the outer pad to the caliper mounting
bracket, ensuring that its friction material Is
facing the brake disc (see illustration).

in the caliper body/mounting

4.16 When refitting, ensure that the pad
retaining spring ends are correctly located
in the caliper holes (arrowed)

‘and fit the outer pad to the caliper
mounting bracket

13 Slide the caliper and inner pad into
position over the outer pad, and locate t in
the mounting bracket.

14 Install the caliper guide boits, and tighten
them to the specified torque setting (see
illustration).

15 Refit the guide bolt dust caps to the
caliper.

16 Refit the pad retaining spring to the
caliper, ensuring that its ends are correctly
Iocated In the caliper holes (see illustration).
17 Depress the brake pedal repeatedly, unti
normal (non-assisted) pedal pressure is
restored, and the pads are pressed into firm
contact with the brake disc.

18 Repeat the above procedura on the
remaining front brake caliper.

19 Refit the roadwhels, aligning the marks
made on removal, then lower the vehicle to
the ground and tighten me roadwheel bolts to
the specified torque settin

20 Ghock the  hydraulle fluid lovel as

described in Weekly checks.

5_ Rear brake shoes - R
renewal. §

Warning: Brake shoes must be
renewed on BOTH rear wheels
at the same time - NEVER
renew the shoes on only one

53a Brake shoe wear can be assessed by
measuring the thickness of the friction
material ...

4.14 Slide the caliper into position and
install the guide balts, tightening them to
the specified torque setting

wheel, as uneven braking may result. The
dust created as the shoes wear may
contain asbestos, which is a heaith

hazard. Never biow it out with compressed
air, and don’t inhale any of it. An approved
filtering mask should be worn when
working on the brakes. DO NOT use
Ppetroleum-based solvents to clean brake
parts - use brake cleaner or methylated
spirit only.

1 Remove the brake drum as described in
Section 7

2 Working carefully and taking the necessary
precautions, remove all traces of brake
dust from the brake drum, backplate and
shoes.

3 Measure the thickness of the friction
materlal of each brake shoe, at several points.
If the friction material thickness or the depth
from the friction material surface to any of the
of rivet heads is equal to or less than the
specified minimum, all four shoes must be
renewed as a set (see illustrations). Als, the
shoes should be renewed if any are fouled
with oll or grease; there Is no satisfactory way
of degreasing friction material, once
contaminate

4 Ifany of the brake shoes are wor unevenly,
or fouled with oil or grease, trace and rectify
the cause before reassembly. If the shoes are
1o be renewed proceed as described below, If
all is well refit the drums as described in
Seotion 7

5 Note the location and orientation

of all

5.3b ... or by measuring the depth from

the friction material surface to the rivet
heads (a tyre tread depth indicator

may be used)
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5.5 Prior to disturbing the shoes, note the
correct fitted locations of all components,
paying particular attention to the adjuster
strut components

components before dismantling, as an aid to
reassembly (see lilustration).

6 Using a pair of pliers, carefully unhook the
upper shoe retum spring, and remove it from
the brake shoes (se
7 Prise the adjusting lever resaining spring out
of the frant shoe, and remove the retaining
spring, lever and return spring from the brake
shoe, noting each component's correct fitted
position (see illustration).

8 Prise the upper ends of the brake shoes
apart, and withdraw the adjuster strut from
between the shoes.

9 Using a pair of pliers, remove the front shoe
retainer spring cup by depressing and turning
it through 90°. With the cup removed, lift off

5.14 Left-t hand adjuster strut lssemhly is
arked L (arrowed)

58 Unhook the upper return spring, and
remove it from the brake shoes

the spring and withdraw the reteiner pin (see
illustrations)

10 Detach the front shoe from the lower
return spring, and remove both the shoe and
return spring.

11 Remove the rear shoe retainer spring cup,
spring and retainer pin as described in
paragraph 9, then remove the shoe, detaching
it from the handbrake cable.

12 Do not depress the brake pedal until the
brakes are reassembled. As a precaution,
wrap a strong elastic band around the wheel
cylinder pistons to retain them.

13 Although linings are available separately
(without shoes), renewal of the shoes

complete with linings is to be preferred,
unless the necessary skills and equipment are
avallable to fit new linings to the old shoes,

5.9b ... then litt off the spring and retainer
pin

5.7 Remove the retaining spring, followed
by the lever and return spring (arrowed)

14 If both brake assemblies ara dismantled
at the same time, take care not to mix up the.
components. Note that the left-hand and
right-hand adjuster components are marked
as such; the threaded rod is marked L or R,
and the other ‘handed’ components are
colour-caded biack for the left-hand side, and
Iiver for ht-hand side (see i i
15 Dismantle and clean the adjuster strut
Apply a smeer of silicone-based grease to the
adjuster threads (see illustration).
16 Examine the return springs. If they are
distorted, or if they have seen extensive
service, renewal is advisable, Weak springs
may cause the brakes to bind.
17 If a new handbrake operating lever was
not supplied with the new shoes (where
applicable), transfer the lever from the old
shoes. The lever may be secured with a pin
and circlip, or by a rivet, which will have to be
drilled out. It may also be necessary to
transfer the adjusting lever pivot pin and clip
from the original front shoe to the new shoe
(see illustration).
18 Peel back the rubber protective caps, and
check the wheel cylinder for fluid leaks or
other damage. Ensure that both cylinder
pistons are free to move easily. Refer to
Section 9, if necessary, for information an
wheel cylinder overhaul.
19 Prior to instaliation, clean the backplate
thoroughly. Apply a thin smear of high-
temperature copper-based brake grease or
anti-seize compound to all those surfaces of

515 Dismantiing the adjuster strut for
cleaning

517 It may be neoessary to tranater the
adjusting lever pivot pin and cfip (arrowed)
from the original shoes to the new ones
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- 5 il <
5.19 Apply a smear of anti-sei
compound to the contact surfaces of the
backplate (arrowed). Note the elastic band
wrapped around the wheel cylinder

the backplate which bear on tho shoes,
particularly the wheel cylinder pistons and
lower pivot point (see illustration). Do not
allow the lubricant to foul the friction material.
20 Ensure that the handbrake cable is
correctly retained by the clip on the lower
orake shos pivot point, then engage the rear
shoe with the cable. Locate the shae on the
backplate (see illustration).

21 Install the rear shoe retainer pin and
spring, and secure it in position with the
spring cup.

22 Hook the lower return spring onto the rear
shoe, then engage the front shoe with the
return spring. Locate the front shoe on the
obackplate, and secure it in position with its

5.22b ...and secure it in position with the
retainer pin, spring and spring cup

5.24 Refit the adjuster strut, noting that
the longer, straight part of the fork
(arrowed) must be behind the shoe

5.20 Engage the rear brake shoe with the
handbrake cable, and locate the shoe on
the backplate

retalner pin, spring and spring cup {see
illustrations).

23 Screw the adjuster strut wheel fully onto
the forked end of the adjuster, so that the
adjuster strut is set to its shortest possiole
length. Back the wheel off a half a tum, and
check that it is free to rotate easily.

24 Manoeuvre the adjuster strut assembly
into position between the brake shoes. Make
sure that both ends of the strut are correctly
engaged with the shoes, noling that the
forked end of the strut must oe positioned so
that its longer, straight fork is to the back of
the shoe (see illustration).

25 Engage the adjusting lever retum spring
with the front shos and adjusting lever, ana
locate the lever on its pivot pin (see
illustration). Check that the lever and spring
are correctly located, and secure the lever in
position with the retaining spring, making sure
the spring ends are securely located in the
retaining pin and shoe (see illustration 5.5)
26 Remove the rubber band from the wheel
oylinder. Make sure tnat both shoes are
correctly positioned on the wheel cylinder
pistons, then fit the upper return spring (see
illustration)

27 Ensure that the handbrake operating lever
stop peg is correctly positioned against the
edge of the shoe wsb, then refit the brake
drum as described in Section 7.

28 Repeat the operation on the remaining
brake.

5.25 Refit the adjusting lever and spring,
making sure that the spring is correctly
engaged in the front brake shoe hole
(arrowed)

522 Install the front shoe and lower
retumn spring . . .

29 Onoe both sets of rear shoes have been
renewed, with the handbrake fully released,
adjust the lining-to-drum clearance by
repeatedly depressing the brake pedal 20
0 25 times. Whilst depressing the pedal, have
an assistant listen to the rear drums, to check
that the adjuster strut is functioning correctly;
if 50, a clicking sound will be emitted by the
strut as the pedal is depressed.

30 Gheck and, if necessary, adjust the
handbrake as described in Section 14.

31 On completion, check the hydraulic fluid
level as described in Weekly checks.

6 Front brake disc - inspection, 3
removal and refitting ‘,:
o~

Note: Before starting work, refer to the note at
the beginning of Section 4 concerning the
dangers of asbestos dlust.

Inspection

Nots: If sither disc requires renewal, BOTH
should be renewed at the same time, to
ensure even and consistent braking.

1 Chock the rear wheels, firmly apply the
handbrake, then Jack up the front of the car
and support it on axle stands. Remove the
appropriate front roadwheel.

2 Slowly rotate the brake disc so that the full
area of both sides can be checked; remove

5.26 Make sure that both shoes are
correctly aligned with the wheel cylinder,
then Install the upper return spring
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6.6a Slacken and remove the two bolts
{arrowed) securing the brake caliper
mounting bracket to the hub .. .

the brake pads if better access is required to
the inner surface. Light scoring is normal in
the area swept by ihe brake pads, but if heavy
scoring is found, the disc must be renewed

3 Itis normal to find a lip of rust and brake
dust around the disc’s perimeter; this can be
scraped off if required. If, however, a lip has
formed due to excessive wear of the brake
pad swept area, then the disc’s thickness
must be measured using a micrometer. Take
measurements at several places around the
disc, at the inside and outside of the pad
swept area; if the disc has worn at any point
to the specified minimum thickness or less,
the disc must be renewed.

4 [fthe disc is thought to be warped, it can be
checked for run-out sither using a dial gauge
mounted on any convenient fixed point, while
the disc s slowly rotated, or by using feeler
gauges to measure (at several points all
around the disc) the clearance between the
disc and a fixed point such as the caliper
mounting bracket. To ensure that the disc is
squarely seated on the hub, fit two wheel
bolts, complete with spacers approximately
10 mm thick, and tighten them securely. If the
measurements obtained are at the specified
maximum or beyond, the disc Is excessively
warped and must be renewed; however, it is

worth chacking first that the hub bearing is in
good condition (Ghapters 1 and/or 10).

5 Check the disc for cracks, especially
around the wheel boit holes, and for any other
wear or damage, and renew if necessary.

6.7b ... and remove the brake disc from
the hub

b ... then slide the caliper assembly off
the brake disc

Removal

Note: New brake cafiper mounting bracket-to-
swivel hub bolts will be required vhen
refitting.

6 Unscrew the two bolts securing the brake
caliper assembly to the swivel hub, and slide
the caliper assembly off the disc (see
illustrations). Using a piece of wire or string,
tie the caliper to the front suspension coil
spring, to avoid placing any strain on the
hydraulic brake hose. Discard the caliper
mounting bolts; they must be renewed
whenever they are disturbed.

7 Remove the screw securing the braks disc
o the hub, and remove the disc. If it is tight,
lightly tap its rear face with a hide or plastic
mallet (see illustrations).

Refitting
8 Refitting is the reverse of the removal
procedure, noting the following points:
a) Ensure that the mating surfaces of the
disc and hub are clean and flat,
b) Tighten the disc retaining screw to the
specified torque setting.
¢) Ifa new disc has been fittec, use a
suitable solvent to wipe any preservative
caating from the disc before refitting the

caliper.

) Remove al traces of old thread-locking
compound from the brake caliper holes in
the swivel hub, ideally by running 2 tap of

6.8a Apply thread-locking compound to
the threads of the brake caliper mounting
bracket bolts . ..

6.7a Undo the retaining screw . . .

the correct size and pitch through them. If
the threads of the new caliper mounting
bracket bolts are not alreadly pre-coated
with compound, apply a suitable thread-
locking compound to them. Slide the
caliper assembly into position over the
disc, then fit the mounting bolts and
tighten them to the specified torque
setting (see illustrations).

) Refit the roadwheel, aligning the marks
made on removal, then lower the vehicle
fo the ground and tighten the roadwheel
bolts to the specified torque. On
completion, repeatedly depress the brake
pedal until normal (non-assisted) pedal
pressure retums.

Rear brake drum = removal, -
= spegtloﬁéndreﬁmng?’ :

Note: Before starting work, refer to the note at
the beginning of Section 5 concerning the
dangers of asbestos dust.

Removal

1 Ghock the front wheels, then jack up
the rear of the vehicle and support it
on axle stands. Remove the appropriate
rear wheel and release the handbrake.
Proceed as described under the relevant sub-
heading,

. and tighten them to the specified
torque setting
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7.2 Remove the cap from the centre of the
drum to gain access to the hub nut

Corsa and Corsavan

2 Prise out the cap from the centre of the
drum (see illustration).

3 Extract the split pin from the hub nut and
discard it; a new one must be used on
refitting.

4 Slacken and remove the rear hub nut, then
slide off the toothed washer and remove the
outer bearing from the centre of the drum (see
illustrations).

5 It should now be possible to withdraw the
brake drum assembly from the stub axle by
hand. It may be difficult to remove the
drum, due to the brake shoes binding on the
inner circumference of the drum. If the brake
shoes are .binding, first check that the
handbrake is fully released, then proceed as
follows.

6 Refering 1o Section 14 for further
Information, fully slacken the handbrake cable
adjuster nut to obtain maximu free play in
the cable.

7 Remove the plug from the inspection hole
in the brake backplate, and push the
handbrake operating lever outwards away
from the brake shoe. This will release the
handbrake lever stop-peg from the edge of
the brake shoe, and further callapse the shoes
(see illustrations). The brake drum can then
oe withdrawn from the stub axle.

Combo Van

8 Slacken and remove the drum retaining

7.4a Slacken and remove the hub nut and
rasher

screw, and remove the drum from the vehicle.
It may be difficult to remove the drum due to
the brake shoes binding on the inner
circumference of the drum. If the brake shoes
are binding, first check that the handbrake is
fully released, then proceed as described
above in paragraphs 6 and 7.

Inspection

Note: If either drum requires renewal, BOTH
should be renewed at the same time, to
ensure even and consistent brakin

9 Working carefully, remove all traces of
brake dust from the drum, but avoid inhaling
the dust, as it is a health-hazard.

10 Scrub clean the outside of the drum, and
check it for obvious signs of wear or damage
{such as cracks around the roadwheel bolt
holes); renew the drum if necessary.

11 Examine the inside of the drum carefully.
Light scoring of the friction surface is normal,
but if heavy scoring is found, the drum must
be renewed. It is usual to find a lip on the
drum’s inboard edge which consists of a
mixture of rust and brake dust; this should be
scraped away. to leave a smooth surface
which can be polished with fine (120- to 150-
grade) emery paper. If, however, the lip is due
to the friction surface being recessed by
excessive wear, then the drum must be
renawed

12 It the drum is thought to be excessively

worn, or oval, its internal diameter must be
measured at several points using an internal
micrometer, Take measurements in pairs, the

second at right-angles to the first, and
compare the two to check for signs of ovality.
Provided that it does not enlarge the drum to
beyond the specified maximum diameter, it
may be possible to have the drum refinished
by skimming or grinding; if this is not
possible, the drums on both sides must be
renewed. Note that if the drum Is to be
skimmed, both drums must be refinished, to
maintain a consistent internal diameter on
both sides,

Refitting
13 If a new brake drum s to be installed, use
a suitable solvent to remove any preservative
coating that may have been applied to its
interior. Note that it may also be necessary to
shorten the adjuster strut length by rotating
the strut wheel, to allow the new drum to pass
over the brake shoes.

Corsa and Corsavan

14 Ensure that the handbrake lever stop-peg
is correctly repositioned against the edge
of the brake shoe web (see illustration),
and apply a smear of grease ta the drum oil
seal.

15 Siide the drum into position, then refit the
outer bearing and toothed thrustwasher,

7.7a If necessary, release the handbrake
lever stop-peg by inserting a screwdriver
in through the hole in the rear of the
backplate ...

7.7b ... and use screwdriver (A) to push
handbrake lever away from the brake shoe
in the direction of arrow (B) - shown with
drum removed

7.14 Prior to refitting the drum, check that
the handbrake lever is correctly positioned
on the shoe
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715 Fitthe toothed washer, making sure
its tooth is correctly engaged with the stub

ensuring that its tooth Is correctly engaged In
the axle slot (see illustration).

16 Refit the hub nut, and tighten it to the
specified pre-load torque  setting, while
rotating the brake drum to settle the hub
bearings in position. Gradually slacken the
hub nut until the position is found where it s
just possible to move the toothed washer
from side-to-side using a screwdriver (see
illustrations). Note: Only a small amount of
force should be needed to move the washer;
do not use the screwdiver as a lever to move
the washer. When the hub nut Is correctly
posmuned secure it in position with a new
split

37" I tho stub axle holas are ot aligned with
any of the slots in the hub nut, tighten the nut
by the smallest amount possible until the split
pin can be inserted. With the nut in this
position, check that it is still possible to move
the toothed washer. If it is, insert the split pin
and secure it in position. If it is not possible to
move the washer, slacken the nut siightly until
the next hub nut slot/axle hole aligns. Check
that it s possible to move the toothed washer,
then secure the hub nut in position with the
new split pin (see illustration).

18 Fit the cap to the centre of the brake
drum

19 With the handbrake fully released, ajust
the lining-to-drum clearance by repeatedly
depressing the brake pedal 20 t 25 times.
Whilst depressing the pedal, have an
assistant listen to the rear drums, to check

7.17 When the hub bearing is correctly
adjusted, secure the nut in position with a
new split pin

7.16a Tighten the hub nut to the specified
torque setting while rotating the drum

that the adjuster strut is functioning correotly;
if s0, a clicking sound will be emitted by the
strut as the pedal s depressed.

20 With the lining-to-drum clearance set,
check and, if necessary, adjust the handbrake
as described in Section 14,

21 Refit the roadwheel, aligning the marks
made on removal, then lower the vehicle to
the ground and tighten the roadwheel bolts to
the specified torque setting.

CGombo Van

22 Ensure that the drum and hub flange
mating surfaces are clean and dry, and
remove all traces of corrosion.

23 Ensure that the handbrake lever stop-peg
is correctly repositioned against the sdge of
the brake shoe web, and locate the drum on
the hub. Refit the drum retaining screw, and
tighten it securely.

24 Carry out the operations described In
paragraphs 19 to 21.

8 Fronl brakn oahpsr
remcvsl overhaul and lefmmg

§,

X

Note: New brake hose sealing washers will be
required when refitting. Before starting work,
refer to the note at the beginning of Section 2
concerning the dangers of hydraulic fiuid, and
to the warning at the beginning of Section 4
concerning the dangers of asbestos dust.

/22798

B i
7.16b Gradually slacken the hub nut until
the position is found where it is just

possible to move the toothed washer

Removal

1 Chock the rear wheels, apply the
handbraks, then jack up the front of the
vehicle and support t on axle stands. Remove
the appropriate roadwhesl,

2 Minimise fiuid loss by first removing the
master cylinder reservoir cap, then tightening
it down orito a plece of polythene to obtain an
airtight seal. Altenatively, use a brake hose
clamp, a G-clamp or a similar tool to clamp
the flexible hose.

3 Clean the area around the caliper brake
hose union. Slacken and remove the union
bolt, and recover the sealing washer from
sither side of the hose union. Discard the
washers; new ones must be Lised on refitting
Plug the hose end and caliper hole, to
minimise fluid loss and prevent the ingress of
dirt into the hydrauiic system.

4 Remove the brake pads as described in
paragraphs 2 to 5 of Section 4, and remove
the caliper from the vehicle.

Overhaul

5 With the caliper on the bench, wipe away all
traces of dust and dirt, but avoid inhafing the
alust, as it is a health hazard.

6 Withdraw the partially-sjected piston from
the caliper body, and remove the dust seal.
The piston can be withdrawn by hand, or if
necessary pushed out by applying
compressed air to the brake hose union hole.
Only low pressure should be required, such as
is generated by a foot

7 Using a small scrswdrwer, carefully remove
the piston seal from the caliper, taking great
care not mark the bore (see illustration)

8 Carefully press the guide bushes out of the
caliper body.

9 Thoroughly clean all components, using
only methylated spirit, isopropyl alcohol or
clean hydraulic fluid s a cleaning medium.
Never use mineral-based solvents such as
petrol or paraffin, which wil attack the
hydraulic system’s rubber components. Dry
the components immediately, using
compressed air or a clean, lint-free cloth. Use

8.7 Removing the piston seal from the
iper body

r to blow clear the fluid
passages, if available (wear eye protection).
10 Gheck all components, and renew any
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9.4 Rear wheel cylinder retaining bolt (A)
and brake pipe union nut (B)

that are worn o damaged, Gheck particularly
the cylinder bore and piston; these should be
renewed (note that this means the renewal of
the complete body assembly) if they are
scratched, worn or corroded in any way.
Similarly check the condition of the guide
bushes and bolts; both bushes and bolts
should be undamaged and (when cleanec) a
rzasonably tight sliding fit in each other. If
there is any doubt about the candition of any
component, renew it.

11 If the assembly is fit for further use, obtain
the necessary components from your
Vauxhall/Opel dealer. Renew the caliper seals
25 2 matter of course; these should never be
re-used.

12 On  reassembly, ensure that al
components are absolutely clean and dry.

13 Soak the piston and the new piston (fluid)
seal in clean hydraulic fluid. Smear clean fuid
on the cylinder bore surface.

14 Fit the new piston (fluid) seal, using only
the fingers to manipulats it into the cylinder
sore groove.

15 Fit the new dust seal to the piston, reft it
10 the cylinder bore using a twisting motion,
2nd ensure that the piston enters squarely
ito the bore. Press the dust seal fully into the
caliper body, and push the piston fully into the
caliper bore.
16 Ease the guide bushes into position in the
caliper body,

Refitting

17 Refit the caliper and brake pads as
gescribed in paragraphs 11 to 16 of Section 4.
18 Position a new sealing washer on each
side of the hoss urion, and connect the brake
hose to the caliper, Ensure that the hose is
correctly positioned against the caliper body
lug, then install the union bolt and tighten it to
the specified forque setting.

18 Remove the brake hose clamp or the
oolythene, where fitted, and biesd the
nydraulic system as described in Section 2.
Note that, providing the precautions
described were taken to minimise brake fluid
foss, It should only be necessary to bleed the
relevant front brake.

20 Refit the roadwhesl, aligning the marks
made on removal, then lower the vehicle to
the ground and tighten the roadwheel bokts to
the specified torque.

2

28158

9.6 Exploded view of a rear brake wheel cylinder
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Note: Before stariing work, refer o Senomat
the beginning of Section 2 concerning the
dangers of hydrauiic fluid, and to the waming
at the beginning of Section 5 concerning the
dangers of asbestos dust.

Removal

1 Remove the brake drum as described in
Section 7.

2 Using pliers, carefully unhook the uppsr
brake shoe return spring, and remove it from
both brake shoes. Pull the upper ends of the
shoes away from the wheel cylinder to
disengage them from the pistons.

3 Minimise fluid loss by first removing the
master cylinder reservoir cap, then tightening
it down onto a piece of polythene to obtain an
airtight seal. Alternatively, use a brake hose
clamp, & G-clamp or a similar ool to clamp
the fisxible hose at the nearest convenient
point ta the wheel cylinder.

4 Wipe away all traces of dirt around the
brake pipe union at the rear of the wheel
eylinder, and unscrew the union nut. Garefully
ease the pipe out of the wheel cylinder, and
plug or tape over its end to prevent dirt entry.
Wipe off any spitt fluid immediately (see
illustration).

5 Unscrew the two wheel cylinder retaining
bolts from the rear of the backplate, and
remove the cylinder, taking great care rot to
allow surplus hydraulic fluid to contaminate
the brake shoe linings.

Overhaul

6 Brush the dirt and dust from the wheel
cylinder, but take care not to inhale it (see
lustration).

7 Pull the rubber dust seals from the ends of
the cylinder body.

8 The pistans will normally be ejected by the
pressure of the coil spring, but if they are rot,

tap the end of the cylinder body on a piece of
wood, or apply low air pressure (eg, from a
foot pump) to the hydraulic fluid union hole to
eject the pistons from their bores.

9 Inspect tne surfaces of the pistons and their
bores in the cylinder body for scoring, or
evidence of metal-to-metal contact. ff evident,
renew the complete wheel cylinder assembly.

10 If the pistons and bores are in good
condition, discard the seals and obtain a
repair kit, which will contain all the necessary
renewable ftems,

11 Lubricate lhe piston seals with clean
brake fiuid, and insert them into the cylinder
bores, with the spring between them, using
finger pressure only.

12 Dip the pistons in clean brake fluid, and
insert them into the cylinder bores.

13 Fit the dust seals, and check that the
pistons can move freely in their bores.

Refitting

14 Ensure that the backplate and wheel
cylinder mating surfaces are clean, then
spread the brake shoes and manoeuvre the
wheel cylinder inta position.

15 Engage the brake pipe, and screw In the
urion nut twa or three turns to ensure that the
thread has started.

16 Insert the two wheel cylinder retalning
bolts, and tighten them to the specified torque
setting. Now tighten ihe brake pipe union nut
to the specified torque.

17 Remove the clamp from the flexible brake
hose, or the polythene from the master
cylinder reservir (as applicable).

18 Ensure that the brake shoes are comectly
located in the cylinder pistons, then carefully
refit the brake shoe upper rsturn spring, using
a screwdriver to stretch the spring into
position.

19 Refit the brake drum as described in
Section 7.

20 Bleed the brake hydraulic system as
described in Section 2. Providing suitable
precautions wers taken to minimise loss of
fluld, It snould only be necessary to bleed the
relevant rear brake.
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“m*ﬁasﬁaaym.- omoudl,
itting

Note: New master cylinder retaining nuts will
be required when refitting. Before starting
work, refer fo the warning at the beginning of
Section 2 concerning the dengers of hydraulic
fiuid,

Removal

1 Remove the master cylinder reservolr cap,
and syphon the hydraulic fiuid from the
reservoir. Note: Do not syphon the fluid by
mouth, as it (s poisonous; use a syringe or an
old pouttry baster. Alternatively, open any
convenient bleed screw in the system, and
gently pump the brake pedal to expel the fluid
through a plastic tube connected to the screw
{see Section 2).

10.13a Undo the two retaining nuts
(arrowed)

and remove the master cylinder
from the servo unit

10.13b ...

10.12a On right hand crve models,
unscrew the retaining bolt and nut . ..

2 Disconnect the battery negative terminal
{refer to Disconnecting the battery in the
Reterence Gnapter), and the wiring connector
rom the brake fiuid level sender unit (see
illustration). Proceed as described under the
relevant sub-heading.

Left-hand drive models

3 Wipe clean the area around the brake pipe
unions on the side of the master cylinder, and
place absarbent rags baneath the pipe unions
to catch any surplus fluid. Make a note of the
correct fitted positions of the unions, then
unscrew the union nuts and carefully
withdraw the pipes. Plug or tape over the pipe
ends and master cylinder orifices, to minimise
the loss of brake fitid and to prevent the entry
of dirt into the system. Wash off any spilt fluid
immediately with cold water.

4 Slacken and remove the two nuts securing
the master cylinder to the vacuum servo unit
and discard them; new ones must be used on
refitting. Withdraw the master cylinder
assembly from the engine compartment,
noting that on models with ABS it will be
necessary to undo the two retaining nuts
sscuring the fluid reservoir to the engine
compartment bulkhead.

5 Recover the seal which is fitted between
the master cylinder and servo. If the serva unit
pushrod has come away with the master
cylinder, remove it and refit it to the centre of
the senvo.

Right-hand drive models
6 Remove both windscreen wiper arms as
described in Ghapter 12.

10.13c Where necessary, recover the
pushrod

i
:,&.m%na.:

1012 ... and remove the support
bracket from the master cylinder

7 Carefully prise out the wiper spindle sealing

grommets from the windscrsen cowl panel

8 Undo the retaining screws, and remove

both halves of the windscreen cow! panel

from the vehicle.

9 Peel the bonnet seal off the engine

compartment bulkhead, and remove it from

the vehicle.

10 Unscrew tne large plastic nut from each

wiper spindle.

11 Prise out the two retaining clips from the

centre of the water deflector shield, then

release the shield from the engine

compartment bulkhead and wiper spindies,

and remove it from the vehicle.

12 Unscrew the nut and bolt, and remove the

support bracket from the 1op of the master

cylinder fluid reservor {see illustrations)

13 Remove the master cylindsr as described

above in paragraphs 3 1o 5, ignoring the note

concerning models fitted with ABS (see
ustrations)

Overhaul

Models with ABS

14 Master cylinder overhaul on models with

ABS is not possible, as no spares are

available. Ifthe cylinder is thought to be faulty,

it must be renewed.

15 The only parts available ingividually are

the fluid reservoir and its maunting seals.

These can be renewed as cescribed below for

the non-ABS models.

Madels without ABS

16 Unhook the clip (where necessary), and

10.43d .

. and rubber seal from the servo
unit
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10.16 Exploded view of the master cylinder - models without ABS

remove the tluid reservoir and reservair seals
from the master cylinder body (see
illustration)

17 Carefully prise the seal out of the end of
the master cylinder.

18 Using a wooden douwal, press the piston
assembly into the master cylinder body, then
extract the circlip from the end of the mastsr
cylinder bore.

19 Noting the order of removal and the
direction of ftting of each component,
withdraw the piston assemblies, complete
with springs and seals. Tap the body on to &
clean wooden surface to dislodge them. If
necessary, clamp the master cylinder body in
2 vice (fitted with soft jaw covers) and use
compressed air (applied through the one of
the fluid ports) to assist the removal of the
piston assemblies. Wear eye protection if
compressed air is used

20 Thoroughly clean all components, using
only methylated spirit, isopropyl aleohol or
clean hydraulic fluid as & cleaning medium.
Never use mineral-based solvents such as
petrol or paraffin, which will attack the
hydraulic system’s rubber components. Dry
the components immediately, using
compressed air (wear eye protection) or a
clean, lint-free cloth

21 Check all components, and renew any
that are worn or damaged. Check particularly

the cylinder bores and pistons; the complete
assembly should be renewed if these are
scratehed, worn or corroded. If there is any
doubt about the condition of the assembly or
of any of its components, renew it. Gheck that
the body's fluid passages are clear.

22 I the assembly is fit for further use, obtain
a repair kit from your Vauxhall/Opel dealer.
The kit consists of both piston assemblies and
springs, as well as a new circlip. Renew all
seals disturbed on dismantling, and the piston
clrclip, as a matter of course; these should
never be re-used.

23 On reassembly, soak the piston
assemblies in clean hydraulic fluid. Smear
clean fluid into the cylinder bere,

24 Insert the pistons into the bore,
using a twisting motion to avoid trapping the
seal lips. Ensure that all components are
refitted in the correct order and the right way
round.

25 Press the piston assemblies fully into the
bore using a clean wooden dowel, and secure
them in position with the new circlip. Ensurs
that the cirolip is correotly located in the
groove in the cylinder bors,

26 Fit the new seal to the end of the master
cylinder bore.

27 Fit the new mounting seals to the master
oylinder body, then refit the reservoir,
ensuring it's clipped securely in position.

Refitting

Lefi-hand drive models

28 Remove all traces of dirt from the master
cylinder and servo unit mating surfaces, and
check that the pushrod is in position in the
servo unit. Inspect the master cylinder seal for
signs of wear or damage, and renew if
necesser

29 Fit the seal to the servo and refit the
master cylinder, ensuring that the pushrod
enters the master cylinder bore centrally. Fit
the new master cylinder mounting nuts, and
tighten them to the specified torque. On
models with ABS, securely tighten the fiuid
reservoir retaining nuts.

30 Wipe clean the brake pipe unions, refit
them to the master cylinder ports, and tighten
therm to the specified torque.

31 Refill the master cylinder reservoir with
new fluid, and bleed the complete hydraulic
system as described in Section 2.
Right-hand drive models

32 Refit the master cylinder as described in
paragraphs 28 to 30, ignoring the note
concerning models with ABS.

33 Refit the fluid reservoir support bracket,
tightening its retaining nut and bolt to the
specified torque setting.

34 Install the components removed for
access by reversing the removal procedure,

Removal
Left-hand drive models
1 Unhook the retum spring fram the brake

pedal.
2 Slide off the spring clip, and withdraw the
clevis pin securing the pedal to the servo unit
pushrod (see illustration).

3 Remove the locking clip from the brake
pedal pivot shaft, then slacken and removs

11.2 Slide off the spring clip, and withdraw
the clevis pin {arrowed) securing the servo
pushrod to the pedal
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11.3a Withdraw the locking clip ... .

11.4b ... and remove the pedal and return
spring from the mounting bracket

the nut and washer from the shaft (see
llustrations).

4 Slide the pivot shaft 1o the left, and remove
the brake pedal and return spring from
underneath the facia (see illustrations).

5 Inspect the pedal pivot bush and shaft for
signs of wear, and renew if necessary.
Right-hand drive models

6 0n models with manual transmission,
detach the clutch cable from the pedal as
described in Chapter 6, and unhook the return
spring from the pedal.

7 Working in the engine compartment,
unscrew the cluteh pedal mounting bracket
retaining nuts and washers. From inside the
vehicle, undo the bracket retaining boltis) and
remove the bracket assembly from the vehicle
(see lllustration). Note: This bracket is fitted

1110 Tighten the pivot shaft nut to the
specified torque setting, and secure it in
position with the locking clip

11.3b ... then slacken and remove the
pivot shaft nut and washer

11.7 On right-hand drive models, it will be
necessary to first remove the clutch pedal
bracket in order to remove the brake pedal
on models with automatic transmission, even
though the clutch pecal is not present

8 Remove the brake pedal as described
above in paragraphs 1 to 5.

Refitting

Left-hand drive models

9 Apply a smear of multi-ourpose grease to
the pedal pivot bush, and fit the retur spring
o the pedal.

10 Manceuvre the pedal and spring into
position, ensuring it is corractly engaged with
the servo pushrod, and insert the pivot shaft
bolt from the lef:-hand side. Fit the washer
and nut. Tighten the pivot shaft nut to the
specified torque setting, and secure it in
position with the locking clip (see
illustration).

11.11 Ensure that the servo pushrod clevis
pin is securely retained by its spring cfip

11.4a Withdraw the pivot shaft . . .

11 Align the pedal hole with the pushrod end,
and insert the clevis pin. Secure the pin in
position with the spring clip (see illustration)
12 Hook the return spring over the pedal, and
check the operation of the brake pedal.
Right-hand drive models

13 Refit the brake pedal as described above
in paragraphs 9 to 12

14 Refit the clutch pedal mounting bracket,
tightening its retaining nuts and bolts
securely.

15 Where necessary, connect the clutch
cable to the clutch pedal, and hook the retum
spring back into position on the pedal. Adjust
the clutoh cable as described in Chapter 1.

12 Vacuum servo unit~ ‘
testing, removal and ref»llmg

Testing

1 To test the operation of the servo unit, with
the engine off, depress the footbrake several
times to exhaust the vacuum. Now start the
engine, keeping the pedal firmly depressed.
As the engine starts, there should be a
noticeable ‘give’ in the brake pedal as the
vacuum builds up. Allow the engine to run for
at least two minutes, then switch it off. The
brake pedal should now feel normal, but
further applications should result in the pedal
feeling firmer, the pedal stroke decreasing
with sach application

2 f the servo does not operate as described,
first inspect the servo unit check valve as
described In Section 13.

31f the servo unit still fails to operate
satisfactorily, the fault lies within the unit ftself.
Repairs to the unit are not possible; if faulty,
the servo unit must be renewed.

Removal

Left-hand drive models

4 On models with ABS, remove the master
cylinder as described in Section 10.

5 On models without ABS, undo the two
master cylinder retaining nuts, and disengage
the unit from the front of the vacuum servo
unit. Release the brake pipes from their
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ight-hand drive madels

12,16 Servo unit retamlng nuts (armwed
den) - ri

retaining clips on the bulkhead and body, and
posilion the master cylinder clear of the servo
unit, ensuring that no excess strain Is placed
on the brake pipes. Keep the master cylinder
upright, to prevent fluid loss. Discard the
retaining nuts; new ones must be used on
refitting.

6 Carefully ease the vacuum hose out of the
servo unit, taking care not to displace the
sealing gromrmer.

7 Release the cooling system expansion tank
from the bulkhead, and position it clear of the

servo.
8 Releass the ciutch cable from its retainer,
and remove the retainer. Also remove the
frame.

9 Working from inside the vehicle, slide off
the spring clip and withdraw the levis pin
securing the brake pedal to the servo unit
pushrod.

10 Slacken and remove the nuts securing the
servo unit to the brake pedal mounting
bracket, then return to the engine
compartment and manoewvre the servo unit
out of position. Recover the gasket from the
rear of the servo unit. Discarc the gasket and
retaining nuts; new ores should be used on
refitting.

Right-hand drive madels

11 Remove the windscreen wiper motor
assembly as desoribed in Chapter 12.

12 Remove the master cylinder as described
in Section 10. On some models, it may prove
sufficient to unbolt the master cylinder and
position it clear of the servo, taking great care
ot o strain the brake pipes. This removes the
need to disconnect the brake pipes and open
the hydraulic system.

3 On models with manual transmission,
detach the clutch cable from the pedal as
described in Chapter 6, and unhook the return
spring from the pedal.

14 Working in the engine compartment,
unscrew the clutch pedal mounting bracket
retaining nuts and washers. From insids the
vehicle, undo the bracket retaining bolt(s) and
remove the bracket from the vehicle, Notes
This bracket is fitted on modefs with automatic
transmission, even though the clutch pedal is
not present.

15 Unhook the return spring from the brake

1219 Prior to refitting the servo unit,
snsure that the pushrod length (1] is
correctly set - see text
pedal, then siide off the spring clip and
withdraw the clevis pin securing the pedal lo

the servo unit pushrod.

16 Slacken and remove the nuts securing the
servo unit to the pedal mounting bracket, and
remove the bracket (see illustration).

17 Return to the engine compartment, and ift
the servo unit out of position. Recaver the
gasket from the rear of the servo unit. Discara
the gasket and retaining nuts; new ones
should be used on refitting,

Refitting

18 Before refitting the servo, check that the
pushrod fork dimension is correct, as follows.
19 Measure the distance from the end face of
the servo casing to the centre of the clevis pin
hole in the pushrod fork (see illustration)
This distance should be 141.5 mm on lsft-
hand drive models and 133.0 mm on rignt-
hand drive models, To make accurate
measurement easier, insert a bolt or bar of
suitable diameter through the pivot pin hole.
and measure to the centre of the bolt or bar.
20 If acjustment is necessary, slacken the
locknut, and turn ¢he fork to give the specified
dimension. Hold the fork and securaly tighten
1he lacknut.

21 Inspect the servo unit check valve sealing
grommet for signs of damage or deterioration,
and renew if necessary. Proceed as described
under the relevant sub-heading

Left-hand drive models

22 Ensure that the serve and bulkhead
mating surfaces are clean and dry.

23 Fit a new gasket to the rear of the servo,
and reposition the unit in the engine
compartment.

24 From inside the vehicle, ensure that the
serva unit pushrod is correctly engaged with
the brake pedal, then offer up the pedal
mounting bracket and fit the new servo unit
mounting nuts. Tighten the nuts to the
specified torque setting

25 Refit the servo unit pushrod-to-brake
pedal clevis pin, and secure it In position with
the spring clip.

26 Install the frame and ciutch cable retainer.
Glip the clutch cable back into position.

27 Reflt the expansion tank in ite original
position.

28 Ease the vacuum hose end piece into
placs in the servo wnit, taking great care ot to
displace or damage the grommet.

29 On models without ABS, refit the master
cylinder to the front of the servo unit, ensuring
that the servo pushrod enters the master
cylinder squarely. Fit the new master cylincer
mounting nuts, and tighten them 1o the
specitied toraue setting. Ensure that the brake
pipes are correctly clipped back into position
in all the refevant retaining clips.

30 On models with ABS, refit the master
cylinder as described in Section 10.

31 On completion, start the engine and
check for air leaks at the vacuum hose-to-
servo unit connection. Check the operatian of
the braking system.

Right-hand drive models

32 Install the servo unit as described above
in paragraphs 22 to 24.

33 Refit the clutch pedal mounting bracket,
tightering s retaining nuts and bolts
securcly.

34 Where necessary, reconnect the clutch
cable to the pedal, and hook the retum soring
back over the pedal (see Chapter 6). Adjust
the clutch cable as described in Chapter 1

35 Refit the master cylinder as described in
Section 10.

36 Refit the windscreen wioer motor as
described in Chapter 12

87 On completion, start the engine and
chack for air leaks at the vacuum hose-ta-
servo unit connection. Check the operation of
the braking system.

1 The check valve is located in the vacuum
hose running from the inlet manifold to the
brake servo. Although the valve s available
separately from the hoses, in order 1o remove
the valve, the hoses must be cut, and
therefore renewed on reassembly. ff the valve
s to be renewed, it is therefore easier to
remove the camplete hose/valve assembly,
and renew it complete (see illustration).

134 Vacuum servo unit check valvs is
Integral with the hose, and cannot be
renewed separately
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13.2 Ease the vacuum hose out from the
serva unit, taking care not to displace the
grommet (arrowed)

Removai

2 Carefully ease the vacuum hose out of the
servo unit, taking care not to displace the
grommet (see illustration).

3 Note the correct routing of the hose, then
undo the union nut securing the hoss to the
inlet manifold and remove the hose assembly
from the vehicle.

Testing

4 Examine the check valve and vacuum hose
for signs of damage, and renew if necessary.
5 The valve may be tested by biowing
through it in bath directions. Air shauld fiow
through the valve in one direction only:
when blown through from the servo unit end
of the valve, Renew the valve if this is not the

case.
6 Examine the serwo unit rubber sealing
grommet for signs of damage or deterioration,
and renew as necessary.

Refitting

7 Ensure that the sealing grommet is
correatly fitted to the servo unit.

8 Ease the hose union into position in the
servo, taking great care not to dispiace or
damage the grommet.

9 Ensure that the hose is correctly routed,
and connect it to the inlet manifold, tightsning
its union nut securely.

10 On completion, start the sngine and
check for air leaks at the check valve-to-servo
unit connegtion.

15.3 On Corsa and Gorsavan models,
remove the grommet and free the cable
and connecting link from the handbrake
lever

144 Adjusting the handbrake cable -
Corsa and Corsavan models

handbrake adjustment, fully
release the handbrake lever, and apply the
footorake firmly several times. This wil
establish correct shoe-to-rum clearance,
and ensure that the self-adjust mechanism is
fully adjusted. Applying normal, moderate
pressure, pull the handbrake lever to the fully-
applied position, counting the number of
clicks emitted from the handbrake ratchet
mechanism. If adjustment is correct, thers
should be 8 clicks before the handbraks is
Tully applied; if this is not the case, adjust as
follows.
2 Chock the front wheels, then jack up the
rear of the vehicle, and support securely on
axle stands,
3 0n Corsa and Corsavan models, the
handbrake cable adjuster nut is situated
above the rear axle crossmember. On Combo
Van models, the handbrake cable adjuster nut
is situated directly undemeath the handbrake
lever; if niecessary, unscrew the retaining nuts
and remove the exhaust heat shisld to
improve access to the nut.
4 With the handbrake set on the fourth noteh
of the ratohet mechanism, rotate the adjusting
nut until a reasonable amount of force is
required to tum each wheelfhub (see
illustration). Note: The force required stiouldl
be equal for each wheel. Once this s so, fully

15.6 Note that it will probably be
necsssary to out holes in the carpet to
gain access to the handbrake lever
retaining bolts

release the handbrake lever and check that
the whesls/hubs rotate freely. Gheck the
adjustment by applying the handbrake fully
whilst counting the clicks emitted from the
handbrake ratchet and, if necessary, re-
adjust.

5 On completion of adjustment, check the
handbrake cables for free movement, and
apoly a little grease 1o the adjuster threads
and exposed cable ends to prevent corrosion.
6 Refit the exhaust heat shield and/or
roadwhesls (as applicable) and lower the
vehicle to the ground. If the roadwheels have
been removed, tighten the roaciwheel bolts to
the specified torque seting.

Removai

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

2 Undo the retaining nuts, and remove the
exhaust heat shield from undemeath the
vehicle to galn access to the underside of the
handbrake lever.

3 0n Corsa and Gorsavan models, fully
slacken the handbrake cable adjuster nut.
Remove the grommet from the connecting
link joining the front end of the cable o the
handbrake lever, and detach the cable (see
lustration). Detach the connecting joint from
the handbrake lever rod, and remove it from
underneath the vehicle.

40n Combo Van models, slacken and
remove the handbrake cable adjuster nut, and
detach the cable equaliser plate from the
handbrake rod.

5 Remove the left-hand front seat as
described in Chapter 11.

6 Peel back the carpet situated at the base of
the handbrake lever, to gain access to the
handbrake lever mounting bolts via the holes in
the vehicle body. If necessary, cut flaps in the
carpet using a sharp knife (see lustration).

7 Unscrew the handbrake lever mounting
bolts and withdraw the lever, disconnecting
the wiring connector from the handbrake
waming light switch as it becomes accessible
(see illustrations)

15.7a Unscrew the two retaining bolts .
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access holes ...

Overhaul
8 A wom ratchet segment can be renewed by
driving the securing sieeve from the

handbrake lever, using a metal rod or  bolt of
suitable diameter.

9 Drive the new sleeve supplied with the new
segment into the lever, to permit a little play
between the segment and lever

10 If desired, a new pawl can be fitted after
driling out the original pivot rivet.

11 Rivet the new pawl so thal it is still fres 10

12 The handbrake warning light switch can
be removed from the laver assembly after
Unscrewing its retaining bolt

Refitting

13 Refitting is a reversal of the removal

orocedure, adjusting the cable as described in
Section 14.

Corsa and Corsavan

1 The handbrake cable consists of two
sections, a long cable (complete with
equaliser plate) linking the handbrake lever to
the left-hand drum brake, and a short cable
linking the right-hand drum brake to the
equaliser plate. The equaliser plate links both
cables together, and is situated above the
rear axle crossmember. Eacn cable can be
renawed individually as follows.

Long cable

2 Undo the retaining nuts, and remove the
exnaust heat shield from undemeath the
vehicle 1o gain access to the underside of the
handbrake lever.

3 Unscrew the handbrake cable adjuster nut,
and detach the short cable from the equaliser
olate.

4 Remove the left-hand rear brake drum as
described In Section 7.

5 Referring to Section §, remove the upper
and lower return springs, then remove the
spring cup, spring and retainer pin, and
remove the rear brake shoe. Note that the

15.7c ... then lift the handbrake lever out

of position

front shoe and adjuster strut mechanism can
be left In position on the backplate.

8 Free the handbraka cable from the retaining
clip on the shoe lower pivat, then remove the.
retaining clip and withdraw the cable from the
rear of the backplate (see illustration).

7 Work back along the cable, releasing it from
any relevant retaining clips and ties, whilst
nating its correct routing {see illustration).

& Remove the grommet from the connecting
link, and detach the front end of the cable
from the connecting joint. Remove the cable
from underneath the vehicle. Free the
conneting link from the handbrake lever rod,
and store it with the cable for safe-keeping.

9 On refitting, attach the connecting link 1o
tne handbrake lever, then hook the cable into
the connecting link. Secure the cables in
position with the grommet

10 Work back along the cable, securing it in
positian with il the relevant clips and ties,
and routing it as noted on removal.

11 Insert the cable through the backplate,
and secure it in position with the clip. Insert
ihe short cable In the equaliser plate, and
screw the adjuster nut onto the cable threads.
12 Ensure that the cable is securely retained
by the clip on the shae lower pivot point, and
refit the rear brake shoe as described in
Section 5

13 Ensure that the brake shoes and adjuster
strut components are correctly fitted, then
refit the brake drum as described in Section 7.
14 Adjust the handbrake cable as described
in Section 14.

-
16.6 Each handbrake cable is secured to
the backplate by a retaining clip

Short cable

15 Remove the cable as described above in
paragraphs 3 to 7, removing the right-hand
brake drum instead of the left-hand drum.

16 Refit the cable as describad in para-
graphs 10 1o 14.

Combo Van

17 The handbrake cable consists of two
sections of equal length, which run from each
rear brake to the equaliser plate. The equaliser
plate is secured to the handbrake lever rod by
ihe adjuster nut. The cables cannot be
separatec from the equaliser plate, and
therefore the cable arrangement an only be
removed and rsfitted as an assembly.
Removal

18 Undo the retaining nuts, and remove the
exhaust heat shield from underneath the
vehicle to gain access to the underside of the
handbrake lever.

19 Unscrew the handbrake cable adjuster
nut, and detach the equaliser plate from the
handbrake lever.

20 Remove the left-hand rear brake drum as
described in Section 7.

21 Referring to Section 5, remove the upper
and lower return springs, then remove the
spring cup, spring and retainer pin, and
remove the rear brake shoe. Note that the
front shoe and adjuster strut mecharism can
be left in position on the backplate.

22 Free the handbrake cable from the
retaining clip on the shoe lower pivot, then
remove the retaining clip and withdraw the
cable from the rear of the backplate.

23 Repeat the operations in paragraphs 20
1022 on the right-hand rear brake.

24 Work back along bolh cables, releasing
them from any relevant retaining clips and
ties, whilst noting the carrect routing. Remove
the cable/equaliser plate assemoly from the
underneath the vehicle.

Refitting

25 Connect the equaliser plate to the
handorake laver, and screw on the adjuster
nut.

26 Work back along both cables, securing
them in position with all the relevant clips and
ties, and routing them as noted an removal.
27 Insert the cable through the left-hand

16.7 Free the cable from any relevant clips
or brackets securing it to the vehicle
underbody
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17.1 Rear brake pressure- regulatmg
valves (arrowed) - 1.0 and 1.2 litre models

backplate, and secure it in position with the
cli

28 Ensure that the cable is securely retained
by the clip on the shoe lower pivot point, and
refit the rear brake shoe as described In
Section 5

29 Ensure that the brake shoes and adjuster
strut components are correctly fitted, then
refit the lefi-hand brake drum as described in
Seation 7. Note: Do not apply the brake pedal
until the right-hand drum has also been
instailed.

30 Repeat the operations in paragraphs 27
10 29 on the right-hand brake.

31 Onoe both drums are in posiion, with the
handorake fully released, adjust the fining-to-
drum clearance by repeatedly depressing the
brake pedal 20 to 25 times. Whilst depressing
the pedal. have an assistant listen to the rear
drums, to check that the adjuster strut is
functioning correctl; if 5o, a dlicking sound will
be emilted by the strut as the pedal is depressed
32 Adjust the handbrake cable as described
in Section 14.

Note: Before s'amng work, refer to the
warning at the beginning of Section 2
concerning the dangers of hydraulic fluic.

Removal

1.0 and 1.2 litre modsls

1 The rear brake pressure-regulating valves
are of the pressure-dependent type, and ars
located undzmeath the vehicle, directly above
the rear axle on the left-hand side of the
vehicle (see illustration). There are two
valves, one for sach rear brake. The purpose
of the valves is to prevent the rear wheels
locking up under heavy braking.

2 Chook the front whesls, then jeck up the
rear of the vehicle and support it on axle
stands

3 Minimise fiuid loss by first ramoving the
master cylinder reservoir cap and sorawing it
down onto a pisce of polythene.

17.8 Rear brake pressure-regulating valve
issembly - 1.4 and 1.6 litre Corsa and
Corsavan models

4 Wipe clean the area around the brake pipe
unions on the relevant valve, and place
absorbent rags beneath the pipe unions to
catch any surplus fluid.

5 Retain the relevant pressure-regulating
valve with a suitable open-ended spanner,
slacken the union nuts and disconnect both
brake pipes, and remove the valve from
undemeath the vehicle. Plug or tape over the
pipe ends and valve orifices, to minimise the
loss of brake fluid and to prevent the entry of
dirt into the system. Wash off any spift fluid
immediately with cold water.

& Where necessary, remove the other valve in
the same way.

7 If renewal is necessary, both valves should
be renewsd as a matohed pair. The lead and
swiitching pressures are stamped on the body
of each valve (lead pressure in front of the
slash, and switching pressure after the dash).
Ensure that both valves are stamped with
exactly the same pressures

1.4 and 1.6 litre models

8 The pressure-regulating vaive is of the foad-
dependent type, and is mounted underneath
the rear of the vehicle. The valve is mounted
onto the vehicle underbody, and is connected
to the rear axle (Corsa Corsavan) or leaf
spring (Combe Van) by a spring [see
ilustration). As the load being camied by the
vehiole is altered, the suspension moves in
relation to the vehicle body, altering the
tension in the spring. The spring then adjusts
the pressure-regulating valve lever so that the
correct pressure is applied to the rear brakes
to suit the load being carried. The purpose of
the valve is 1o prevent the rear wheels locking
up under heavy braking

9 Minimise fluid loss by first removing the
master cylinder reservoir cap and screwing it
down onto 2 pisce of polythene.

10 Using pliers, carefully unhook the spring
and detach it from the vaive.

11 Wipe clean the area around the brake
pipe unions on the valve, and place absorbent
rags beneath the pipe unions to cateh any
surplus fluid. Make identification marks on the
brake pipes; these marks can then be used on

17.18 On Corsa and Corsavan models,
slacken the pivot bolt .

refitting to ensure that each pipe is comectly
reconnecte:

12 Slacken the Union nuts, and disconnect
the brake pipes from the valve. Plug or tape
over the pips ends and valve orifices, to
minimise the loss of brake fluid and to prevent
the entry of dirt into the system. Wash off any
spilt luid immediately with cold water.

13 Undo the two bolts, and remove the
oressure-regulating valve from underneath the
vehicle.

Refitting

1.0 and 1.2 litre models

14 Refitting is the reverse of the removal
procedure, tightening the pipe union nuts to
the specified torque setting. On completion
bleed the complete hydraulle system as
described in Section 2.

1.4 and 1.6 litre models

15 Refitting s the reverse of the removal
progadurs, noting the following points:

) Tighten the vaive mouriting boits to the
specified torque.

b) Ensure that the brake pipes are correctly
connected to the vaive, and tighten the
union nuts to the specified tarque
seftings,

©) Coat the ends of the spring with grease
prior to instaliation.

d) Bieed the complete hydratic system as
described in Section 2.

16 On completion, adjust the valve as
follows.

17 With the vehicle completely unladen,
osition the car over an inspectian pit, or drive
it onto ramps so that it s resting on all four
wiheels.

18 On Corsa and Corsavan models, slacken
the front pivot bolt, which secures the valve
spring to the axle (see illustration). On
Gombo Van madels, slacken the nuts securing
the spring clamp to the right-hand leaf spring.
19 Remove all tension from the spring, then
push the pressure-ragulating valve lever
towards the pivot bolt/clamp (as applicable)
until the lever reaches its stop. Hold it there,
then position the pivt bolt/clamp so that all
clearance batwsen the spring and valve is
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17.19a

removed, without tensioning the spring (see
illustrations).

20 On Corsa and Corsavan models, hold the
bolt in this position and tighten it to the
specified torque setting. On Combo Van
models, tighten the spring clamp nuts to the
specified torque setting

Removal

1 The slop-light switch is located on the
pedal bracket behind the facia. To remove the
switch, first disconnect the battery negative
terminal (refer to Disconnacting the batiery in
the Reference Chapter).

2 Disconnect the wiring plug from the stop-
fight siwitch, then unscrew the switch from its
mounting bracket {see illustrations).

Refitting and adjustment

3 Refitting is a reversal of removal, adjusting
the switch as follows,

4 The switch should be positioned so that the
stop-lights are illuminated after the brake
pedal has travelled approximately 20 mm
Adjust the position of the switch as required
until the stop-lights are functioning correctly.

18.2a Disconnect the wiring connector
from the stop-light switch .. .

+« and adjust the valve as descri

the text

ibed

General description
1 The anti-lock braking system fitted to Corsa

models covered by this manual is the
Bosch 5.3 type, comprsing a hydraulic
modulator assembly, electronic control unit
and four wheel speed sensors, in addition to
the normal braking system components.

2 The purpose of the system is to apply the
vehicle brakes at maximum efficiency without
wheel lock or loss of directional stability.
Inductive type wheel speed sensors monitor
the speed of the roadwhesis by generating an
electrical signal as the wheel is rotated. This
information is passed to the ABS electranic
ontrol unit (ECU) which compares the signals
received from each wheel and uses the speed
o the fastest wheel as a reference value. The
ECU continually monitors the speed of each
wheel and if the onset of lock at any wheel is
detected (a received speed signal being less
than the reference value) a signal is sent to the
hydraulic modulator which regulates the brake
pressure for the relevant wheel(s).

Electronic control unit

3 The ECU continually monitors wheel speed

18.2b ... and unscrew the switch from the
pedal bracket

17.19b On Combe van models, adjust the valve as described in
the text by repositioning the clamp (arrowed) on the leaf spring

from the signals provided by the wheel speed
sensors, and brake application from the brake
light switch signal. If the ECU detects the
incidence of wheel lock on one or more
wheels, a2 signal is sent to the hydraulic
modulator to regulate the hydraulic pressure
1o the brake of the locking wheel(s). The ECU
contains two microprocessors and uses
digital technology to complste this furiction
and other functions such as, fault code
memory and power modules for valve and
relay activity.

4 To reduce external electrical connections to
a minimum and improve reliability, the ECU is
integral with the hydraulic madulator (see
illustration).

5 The ECU is equipped with a self-test
capability that initially examines the ABS
system when the ignitior is switched on, and
then examines the wheel speed sensor
signals after a wheel speed of approximately 4
mph is reached from all wheels. The ABS seif-
test program continues to examine the signals
from the various components as long as the
ignition is switched on. If self-test determines.
that faults are not present, the ABS is ready
for operation once & specified vehicle speed
has been achieved.

Eq44093

19.4 ABS ECU (1) and integral hydraulic
modulator (2]
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19.8 ABS hydraulic circuit schematic
1 Pump motar 2 Inlet and outlet solenoid vaives 3 Puisation damper

6 If the EGU detects that a fault is present, al
ABS functions are switched off and the
warning lamp is turned on. The conventional
braking system continues to operate as
normal without ABS assistance

7 If the ECU detects a fault during the self-
test routine, an interal fault code is stored In
the EGU memory. Stored fault codes can be
retrieved from the vehicle diagnostic
connector with the aid of a suitable fault code
reader. If the fault clears, the code will
remain stored until cleared with the fault code
reaer.

Hydraulic modulator
8 Bosch 5.3 is a four-channel system with a
separate hydraulic circuit for each brake. The
hydraulic modulator consists of an electric
motor and radial piston return pump, inlet and
autlet solenoid valves, pressure accumulators
and pulsation dampers (ses illustration), The
unit controls the hydraulic pressure applied to
the brake for each indiviaual front wheel and
each individual rear wheel. The return pump is
switched on when the ABS s activated and
returns hydraulic fluid, drained off during the
pressure reduction phase, back info the brake
circut,

9 The ‘select-low’ principle is employed for
control of the rear brakes during ABS
operation. With the ‘selsct-low’ principls, the
whesl with the lowest adhesion determines
the amount of hydraulic pressure to be
supplied to both rear brakes during a
controlled ABS cycle.

Wheel speed sensors

10 The rotational speed of the roadwheels
and any changes in the rotational speed are
recorded by inductive wheel speed sensors,
one located at each roadwheel.

P

O-ring

11 Each wheel speed sensor assembly
comprises a toothed sensor ring which
rotates at roadwhesl speed, and an adjacent
sensor maunted a set distance from the
sensor ring (see illustration).

12 The sensors are permanent magnet puise
generator types producing an AG voltage sine
wave as the sensar ring teeth pass through
the magnetic fisld of the sensor.

13 The frequency of the waveform produced
by the wheel speed sensor is proportional to
the road speed. This AC voltage signal is
continually being delivered to the ECU for
processing

14 The peak-to-peak voltage of the spead
signal can vary cansiderably according to
wheel speed ard an analogue-to-digital
converter in the ECU transforms the AC pulse
into a digital signal.

Wiring, switches and warning lamps
15 An integrated main wiring harness is used
for ECU power supply and earth connections,
and enables sensor Signals to reach the ECU
and tne ECU, in tum, o send output signals to
the ABS waming lamp and diagnostic
connector, The mein relay and return pump
relay are an integral part of the ECU and
cannot be separately removed. Internal
connections between the ECU and hydraulic
modulator are used to activate the return
pump Motor.

16 The stop-light switch comprises a switch
boedy and contact pin and is located above
the brake pedal. When the brake pedal is
deprossed, closing the stop light switch, a
signal is sent to the ECU indicating that the
brakes are being applied. Once this signal is
received, the ECU will begin monitoring the
‘wheel speed via the wheel speed sersors and
activate the ABS if necessary.

Mounting bolt location
Permanent magnet
Wiring harness

19.11 Sectional view of a wheel speed sensor

5 Coil
6 Sensor tio
7 Toothed sensor ring

17 After the ignition is switched on, the ABS
warning lamp on the instrument pansl is
illuminated for approximately 2 to 4 seconds
during the system initial self-test cycle, then
extinguished. During vehicle operation above
a pre-determined wheel speed, the ECU
continues the self-test cycle whereby the
system status is continually monitored. If a
fault is detected, the ECU iliuminates the
warning lamp on the instrument panel. The
ECU switches off the ABS, however the
conventional braking system continues to
operate as normal. The warning lamp will
remain illuminated until the fault is no longer
present

18 When the ECU detects a fault, the fault
code is stored and the ABS warning lamp
activated. If the fault no longer exists after the
next system start (ignition on/off) the ABS
warning lamp is extingulshed after the self-
test cycle, however the fault code remains
stored in the ECU memory.

System operation

19 The ECU continually monitors wheel
speed from the signals provided by the whesl
speed sensors. If the ECU detects the
incidence of wheel lock on one or more
wheels, ABS is automatically initiated in three
phases. As the system operates individually
on each wheel, all or any of the wheels could
be in any one of the following phases at any
particular moment.

First ABS phase, pressure holding

20 To prevent any further build-up of
hydraulic pressare in the sirouit being
controlled, the EGU closes the inlet solenoid
valve and allows the outlet solenoid valve to
remain closed. The hydraulic fluid ling from
the master cylinder to the brake caliper or
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Eq44059

19.20 ABS operation - first phass, pressure holding

1 Inlet solenoid vaive

wheel cylinder is closed, and the hydraulio
fuid in the controlled cirouit is maintained at a
constant pressure. This effectively removes
the braking force from the controlled circuit.
The pressura cannot now be increased in that
circuit by any further application of the brake
pedal (see illustration).

21 I the wheel speed sensor signals indicats
that wheel rotation has now stabilised, the
ECU will instigate the pressure build-up
phase, allowing braking to continue. If wheel
lock is stil detected after the prassure holding

2 Qutiet sofenoid valve

3 Wheel speed sensor

phase, the ECU instigates the pressure
reduction phase.

Second ABS phase, pressure reduction
22 If the ECU detects wheel instabiity, a
pressure reduction phase is initiated. The inlet
solenoid valve remains closed and the outlet
solenoid valve is opened by means of a series
of shart activation pulses. The pressure in the
controlled circuit decreases rapidly as the fluid
flows from the brake caliper or wheel cylinder
into the pressure accumulator. At the same

time, the ECU actuates the electric molor to
operate the return pump. The hydraulic fluid is
then pumped back into the pressure sids of
the master cyfinder. This process creates a
pulsation which can be felt in the brake pedal
action, but which is softened by the pulsation
damper {see illustration).

Third ABS phase, pressure build-up

23 The pressure build-up phase is instigated
after the wheel rotation has stabilised. The
inet and outlet solenoid valves are retumed to
the at rest position (inlet solenoid valve open
and outlet solencid valve closed) which re-
opens the hydraulic fiuid line from the master
cylinder to the brake caliper or whesl cylinder.
Hydraulic pressure is reinstated, thus re-
introducing operation of the brake. After a
brief period, a short prassure hoiding phase is
re-introduced and the ECU continually shifts
between ure build-up and pressure
holding until the wheel has decelerated to a
sufficient degree where pressure reduction is
once more required (see illustration).

24 The whole ABS control cycle takes place
410 10 times per second for each affected
wheel and this ensures maximum braking
effect and control during ABS operation.

Modulator assembly

Note: Before starting viork, refer to the note at
the beginning of Section 2 concerning the
dangers of hydraulic fhiid.

Eq44060

19.22 ABS operation - second phase, pressure reduction
4 Pump motor
5 Return pump
6 Pulsation damper i

1 Inlet solencid valve
2 Qutlet solencid valve
3 Pressure accumuiator

Eq44061

19.23 ABS operation - third phase, pressure bulld-up
Infet solenoid valve

2 Outlet solenoid vaive
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Removal

1 Disconnect the battery negative terminal
{refer to Disconnecting the battery in the
Reference Chapter)

2 Pull aut the locking bar and disconnect the
wiring harness muli-plug connector from the
electronic controf unit located on the hydraulic
madulator.

3 Unsorew the master cylinder reservoir filler
cap. and top-up the reservoir to the MAX
mark (see Weekly checks). Place a picce of
polythene over the filler neck, and secure the
polythene with the filler cap. This will minimisa
brake fluid loss during subsequent operatiors.
As a precaution, place absorbent rags
beneath the modulator brake pipe unions
when unscrewing them.

4 Wipe clean the area around the modulator
brake pipe unions, then make a note of how
the pipes are arranged, to use as a reference
on refitting. Unscraw the union nuts, and
carefully withdraw the pipes,

5 Plug or tape over the pipe ends and
modulator orifices, to minimise the loss of
brake fluid and to pravent the entry of dit into
the system. Wash off any spilt fluld
immediately with cold water.

6 Slacken and remove the mounting nuts.
and reiease the modulator assembly from its
mounting bracket. Remove the assembly from
the engine compartment,

Refitting
7 Refitting is the reverse of the removal
procedure, noting the following points:

& Tighien the modulator block mounting
nuts to the specified torque setting

b) Refit the brake pipss to their respective
unions, and tighten the union auts to the
specified torque,

©) Ensure that the wiring is correctly routed,
and that the multi-plug connector is firmly
pressed into position and secured with
the locking bar.,

) On compietion, and prior to refitting the
battery, bleed the complete hydraulic
system as described in Section 2. Ensure
that the system is bled in the correct
order, to prevent air entering the
modulator return purmp.

20.19 Disconnect the wiring connector

Electronic control unit (ECU)
Removal

Caution: Separation of the ECU from the
hydraulic moduiator is not recommended
by the manutacturers of the ABS system
(Bosch). information on this operation is,
however, given by Vauxhalt/Opel. If
difficulties are experienced when refitting
the ECU to the modulator, it may be
necessary to ranew the complete

ssem!
Note: New £CU retaining screws and & new
gasket will be required for refltting.
8 Remove the hydraulic modulator from the
car as described previously in this Section
9 Disconnect the return pump motor wiring
plug from the ECU.
10 Undo the six retaining screws and
carefully withdraw the ECU upwards and off
the hydraulic modulator. Recover the
gasket
Refitting
11 Prior to refitting, clean and then carefully
inspect, the candition of the gasket sealing
surfaces on the ECU and hydraulic modulator.
If the surfaces are in any way deformec.
damagec, o rough to the extent that a perfect
gasket seal cannot be maintained, the
complete modulator and ECU assembly must
be renevied.
12 Check to seo if there Is & spring plate
located over the solencid valves on the
hydraulic modulator. I a spring plate is
present, it should be removed and discarded.
13 With a new gasket in position, and holeing
the ECU centally, carefully lower it over the
solenoid valves on the modulator, keeping it
square and level.
14 Fit the six new retaining screws. and
tighten the four screws around the solenold
of the moculator, evenly and
progressively until they all just make contact
with the EGU body. Contine tightening these
four screws alternately and progressively unti
he ECU booy just makes contact with the
hydraulic modulator. Now tighten the

remaining two screws until they also just
make contact with the ECU body.

15 Progressively, and working in a diagonal
sequence, tighten the four screws in the

20.20a ... then undo the retaining bolt
{arrowed)

vicinity of the solenoid area to the specified
torque. Now tighten the remaining twa screws
to the specified torque. The ECU must make
complete contact with the hydraulic
modulator, with no visible gap around any of
the sealing area. If this cannot be achieved,
release all the screws and tighten them
progressively again. If it is still not possible to
obtain correct seating of the unit, ths
complete assembly must be renewed

16 Reconnect the return pump motor wiring
plug, then refit the hydraulic modulator -
described previously in this Section

Front wheel speed sensor
Removal

17 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Ghapter).

18 Firmly apply the handbrake, then jack up
the front of the car and support it securey on
axle stands (see Jacking anc vehicte support)
Remove the apprapriate front roackwhesl.

19 Trace the wheal speed sensor wiring back
to its wiring connector, and release it from its
retaining clip. Disconnect the connector (see
illustration), and work back along the sensor
witing, freeing it from all the relevant retaining
clips and ties.

20 Slacken and remove the bolt securing the
sensor 10 the mounting bracket, and remove
the ssnsor and lead assembly from the vehicle
(see illustrations}

Refitting

21 Prior to refitting, apply & thin coat of multi-
purpose grease to the sensor mounting

et
22 Ensure that the sensor and mounting
bracket sealing faces are clean, then fit the
sensor to the hub. Refit the rataining bolt, and
tighten it to the specified torque.

23 Ensure that the sensor wiring is correctly
routed, and retained by all the necessary
clips. Reconnect it to its wiring connector, and
it the connector into the retaining clip.

24 Refit the roadwheel, aligning the marks
made on removal, then lower the vehicls to
the ground and tighten the roadwhesl bolts to
the specified torque.

- - . and remove the front wheel
speed sensor from the vehicle

20200
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I i -
20.26 Disconnecting a rear wheel speed
sensor wiring connector

Rear wheel speed sensor
Removal

25 Ghock the front wheels then jack up the
rear of the car and support it on axle stands
(s9e Jacking and vehicie support)

26 Trace the wirng back from the sensor to
its wiring connector, which is situated just
near the spare wheel well. Free the connector
from its retaining clio. and disconnet ihe
wiring from the main wiring loom (see
illustration).

27 Work back along the sensor wiring, and
free it from any relevant retaining clips.

28 Slacken and remave the screw securing
the sensor unit to the backplate, and withdraw
the sensor from the backplate. Remove the
sensor and ead assembly from the vehicle
(see illustration).

Refitting

29 Frior to refitting, apply  thin coat of multi-

20.31 With the sensor in position and the screw tightened, tumn
the sensor in the direction of the arrow so that the clip ()

. L
20.28 Removing the sensor from the rear
of the backplate

purpose grease to the sensor tip. Ensure that
the sensor and backplate mating faces are
clean

30 Turn the sensor anti-clockwise 1o release
it from the retaining clip on the mounting
bracket, This is vital to ensure that the sensor
is correctly positioned on refitiing (see
illustration).

31 Push the sensor In lightly until it seats,
then refit Its retaining screw and tighten it to
the specified torque setting. With the screw
tightened, rotate the sensor clockwise until it
engages with the retainng clip (see
illustration). As the sensor engages with the
clip, it will move out slightly, to leave the
correct air gap between the sensor tip and
toothed ring on the drum.

32 Ensure that the sensor wiring is correctly
routed and retained by all the necessary
retaining clips. Reconnect the wirng
conneotar, and fit it back into the retaining
clip.

engages with the mounting bracket and the correct air gap is set

20.30 Turn the sensor in the direction of
the arrow, 5o that the retaining clip (A) is
freed from the mounting bracket

33 Lower the vehicle to the ground.

Front wheel speed sensor
toothed rings

34 The front toothed rings are an integral part
of the driveshaft outer constant velocity (CV)
joints, and cannot be renewed separately
Examine the rings for such camage as
chipped or missing teetn. If renewal is
necessary, the complete outer constant
velocity joint must be renewed, as describec
in Chapter 8.

Rear wheel speed sensor
toothed rings

35 The rear toothed rings are an integral part
of the rear brake drum, and cannot be
renewed separately (see illustration)
Examine the rings for signs of damage such
as chipped or missing teeth. If renewal is
necessary, the rear brake drum must be
renewed as described in Section 7.

2035 Rear wheel speed sensor toothed ring is an integral part of
the brake drum
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Contents

Auwiliary drivebeit check, adjustment and renewal .
Front anti-roll bar ~ removal and refitting
Front hub bearings — renewal .

Front lower arm  remval, overhaul and refiting
Front lower arm balloint ~ removal and refitting
Front strut ~ removal, overhaul and refitting
Front suspension and steering check .
Front swivel hub assembly — removal and refiling .
Front tie-bar — removal, overhaul and refitting
General information 5
Ignition switch/steering column lock ~ removal and 1 remung =
Power steering fluid level check . See Weekly chscks
Povier steering pump - removal and refiting -
Pouer steering system ~ bleeding .
Rear anti-roll bar (Corsa and Corsavan) - removal and refiting
Rear axle ~ removal and refitting

Rear col spring (Corsa and Corsavan) - removal and refitting

. See Chapter 1

Degrees of difficulty

Rear hub assembly - removal and refitting ... .. .......... .9
Rear hub bearings - renewal ... . .. I 10
Rear leaf spring and bump stop [Combo Van) -

removal, inspection and rofitting . 14
Rear snock absorber — remov, testing and refitting. .
Rear stub axle - removal and refitting 11
Steering column - removal, inspection and refitting . ............19
Stesring column intermediate shaft ~ removal, mspec\kon

and refitiing . . .20
Steering gear assembly — removal, overhaul and veﬁvlmg 281
Steering gear ruboer aiters — renewsl 24
Steering wheel — removal and refitting 17
Track rod - renewal . ... . 26
Track rod baloin: - removal and refiting - 25

Whee! alignment and steering anales - general information .
Wheel and tyre maintenance checks See WEEKLV Cm.‘(,ka

Easy,suteblefor 3, | Fairlyeasy, sutable 2\, | Fairy diffiutt, Difficult, suitablefor 3, | Very difficult, 3
novice with e for beginner with " | suitable for competert &y | experienced DIY % | suitable for expert DIY W
experience someexperience. 3 | DIY mechanic X | meshanic R or professiona By
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Specifications
Front suspension
Type struts and fe d-facing tie-bars.
Anti-roll bar fitted to most models
Rear suspension
ype:
Corsa and Corsavan ..., — Semi-independent torsion beam, with trailing arms, coil Logiiigs and
telescopic shock absorbers. Anti-roll bar on some m
CRTEBVETITONBE ammrmssmennmshrosinsasennsassnss, Tubular axle and leaf springs with telessopic shock absumers
Steering
. R O—— e ———— Rack-and-pinion, Power assistance standard on certain models,
optional on others
Roadwheels
Type Pressed-steel or aluminium alloy (depending on modal)

Size 5J%13,55) x 13and 5.5) x 14

Front wheel alngnmenl and steering angles
Camber angle:
All models except Sport:

Corsa and Corsavan . 25" + 45°
Gombo Van -40' £ 45°
Sport models 35" £ 45°
Maximum difference belween s\dss ol
Castor angle:
All models except Sport:
Corsa and Corsavan

1950¢ & 1°
Combo Van i
Sport models .
Maximum differance between sides .
Toe setting

1
~10' £ 10 (1.0 mm toe-out + 1.0 mm)

Rear wheel alignment
Camber angle:

Gorsa and Gorsavan S s s, PR a0
Combo Van -25' £ 25'
Maximum difference between sides . .. 30"
Toe setting:
Gorsa and Corsavan . 10 +30° -15' (1.0 mm toe-in +3 mm -1.5 mm)

Comba Van 15"+ 10" (1.5 mm toe-in + 1.0 mm)
Tyres
Pressures See end of Weekly Checks
Corsa and Gorsavan

1.01itre MOGEIS .. vvveevirrrenrnenns cnrns ooy 145/B0RAB7ST

16570 R13-79 T

165/65 R 14-78 T

1.2 fitre SOHC models .+« .. vvveveninnnes seiieasane i VISBORTSITST
165/70 R13-79 T

165/85 R 14-78 T

1.2 lira DOHC models .......covviennsin T .. 16570R13-79T
165/65 R 14-78 T
1.4 litre SOHG models with single-point fuel injection (C145Z) ... 145/80R13-76 T

165/70R 13-79 T
165/65 R 14-78 T

1.4 litre SOHG models with multi-point fuel injection (G 14 SE) 145/80R13-75T
185/70R13-78 T
1.4 litre DOHC MOGBIS .+ voivveneeiianiianns SR 165/70 R13-79 T

165/85 R 14-78 T
185/60 R 14-82 H
1.8 litre models .. .. . R —— ... 1B5/65R14-78Q
175/65 R 14-78 Q
185/60 R 14-82 H
SO e e ST ...... 185R13-86R
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Torque wrench settings Nm Ibf ft
Front suspension
Anti-roll bar clamp nuts” .. ........ 20 15
Lower arm balljoint clamp bolt nut* 30 22
Lower arm pivot bolt nut:*
Stage 1 5 s
Stage 2 Angle-tighten a further 457
Stage 3 Angle-tighten a further 15°

Lower arm-to-balloint/tie-bar bols:*

Stage 1 920 66
Slagez s i v Angle-tighten a further 30°
BrAQAA oo iovsaaivan i R E TSR R e Angle-tighten a further 15°

Suspcnsmn struto-swivel hub bolts:
Stage 1 . 50 37
Stage 2 . 90 6
Stage3 . Angle-tighten a further 45°
Stage 4 . Angle-tighten a further 15°

30 22
90 66

Suspension strut Upper mounting nuts
Tie-bar frontnut..........
Tie-bar mounnnq bush bracket bots:”

Stag 50 =i
Stage 2. . . S " Angls-tighten a further 90°
SIREBRY.,. oo em s R oioi.. Angle-tighten a further 15°
Rear suspension - Gorsa and Gorsavan models
Anti-rol bar bolts:*
Stage 1 60 44
Stage 2 Angle-tighten a further 60°
Stage 3 . Bt S iveeeerieeei... Angle-tighten afurther 15°
Hub nut (pre-ioad) . . S ——— ssiges omkssn O 18
Shock absorbs
Lower bolt . .. S - e 188 48
P e AR G SR 20 15
Stub axle bolt
Stage 1 R A s 50 37
Stage 2 . S B ....i..  Angle-tighten a further 30°
Stage3 ..... Angle-tighten a further 15°
Traiing arm pivot bolis”
Stage 1 50 37
Stage 2 Angle-tighten a further 45°
Stage 3 Angle-tighten a further 15°
Rear suspension - Gombo Van models
BUMPSORBallciic s pamms RS 50 37
Bump stop seat nut 20 15
Hub nut (pre-load) - 25 18
Leaf spring pivot bolls . . 65 48
Shackle nut 35 26
Shock absorber
Lower bolt ... . 85 48
(U5 -— 70 52
RO TS 5005 AR TS A RS % 45 33
Steering
Intermediate shaft clamp bolt . . .. 22 16
Power steering pipe union nuts 28 21
Power steering pump bolts - 20 15
Steering colurmn and column dlamp blts .. 22 16
Steering gear mountings 22 16
Steering wheel nut y 20 15
Track rod balljvint locknut .. TR R — 50 a7
Track rod balfointo-swivel hUb L' ... ot P e, 158 26
Roadwheels
Roadwhes! bolts . ........ e AT v HO 81

“Use new nuts/boits.
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1 Th
MacPherson strut type,
springs and intagral
absorbers (see illustration). The MacPherson
struts are located by transverse lower
suspension arms, which utilise rubber inner
mounting bushes, and incorporate a balljoint
at the outer ends. The front swivel hubs,
which carry the wheel bearings, brake calipers
and the hub/disc assemblies, are bolted to the
MacPherson struts, and connected to the
lower arms via the balljoints. A forward-facing
tie-0ar connects each lower suspension am
10 the vehicle body. On most models, a front
ant-roll bar is fitted. The anti-roll bar is
rubber-mounted onto the tie-bars by
mounting clamps.

2 On Corsa and Corsavan models, the rear
suspension is of semi-independent type,
consisting of a torsion beam axle and tralling
arms, with double-conical coil springs and
telescopic shock absorbers (see illustration).
The front ends of the trailing arms are
attached to the vehicle underbody by
horizontal bushes; the rear ends are located
by the shock absoroers, wnich are bolted to
the underbody at their upper ends. The coil
springs are mounted independently of the
shock absorbers, and act directly between the
trailing arms and the underbody. Certain
models are fitted with an anti-roll bar, which is
bolted onto the underside of each tralling arm
30n Combo Van models. the rear

1 MacPherson strut
2 Loweram
3 Tie-bar

4 Anti-roll bar

1.1 Front suspension components

suspension consists of a tubular axle and leaf
spring arrangement, with telescoplc shock
absorbers (see illustration opposite). The
front end of each leaf spring is bolted directly
to the vehicle underbody, and the rear end is

3

Shock absorber
Coll spring

Torsion beam axle
Anti-roll bar (where
fitted)
Trelling am

PRETENIN

attached by a shackle arrangement to allow
movement of the spring. The axle is secured
10 each leaf spring by two U-bolts. The shock
absarber upper ends are bolted to the venicle
undsrbody; the lower ends are bolted to the
axle.
4 The steering column is linked to the
steering gear by an Intermediate shatt. The
intermediate shaft has a universal joint fitted
to its upper end, and is secured to the column
by a clamp bolt, The lower end of the
intermediate shaft is attached to the steering
gear pinion by means of a clamp bol,
5 The rack-and-pinion type steering gear Is
rubber-mounted  onto  the  engine
compartment bulkhead, and is connected by
two track rods, with balljoints at their outer
ends, to the steering arms projecting
rearwards from the swivel hubs. The track rod
ends are threaded, to fadiitate adjustment.
& Power-assisted steering is fitted as
standard or optional equipment, according to
model. On all except 1.0 litre models, the
power steering is of the conventional
hydraulic type, powered by a belt-driven
pump, which is driven off the crankshaft
puliey. On 1.0 litre models, electronic power
steering is fitted whereby an electric motor,
drive gear assembly and torque sensor,
incorporated in the upper steering column,
provide a variable degree of power assistance
according to road speed. The system is
controlled by an slectronic control unit with
if-ci tic capability, located behind the

1.2 Rear suspansion components - Corsa and Gorsavan models

footwell trim on the driver's side
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Leaf soring front pivot
and b

Leat spnng

Bump stop

Shackfe

Rear fub assembly
Stock absorber
Bump stop seat
Retaining plate
U-boits

R Y

1.3 Rear suspension components ~ Combo Van models

Note: New retaining nuts andjor bolts wili be
required for most attachments when refitting
(see text)

Removal

= ;"FI"WQ et
| without the aid vfan = |
éscémmmg:wéqbwt
i oo e |

ta

wiprior td

M&‘Mﬂﬁiﬁ

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely
on axle stands (see Jacking and vehicle
support). Remove the appropriate front
roadwhesl.

2 Extract the split pin from the driveshaft
retaining nut and discard it; a new one must
be used on refitting.

3 Refit at least two roadwheel bolts to the

front hub, and tighten them securely. Have an
assistant firmly depress the brake pedal to
prevent the front hub from rotating, then using
a socket and extension bar, slacken and
remove the driveshaft retaining nut.
Alternatively, a tool can be fabricated from
two lengths of stes! strip (one long, one short)
and a nut and bolt; the nut and bolt forming
the pivot of a forked tool. Bolt the tool to the
hub using two wheel bolts, and hold the tool
to prevent the hub from rotating as the

248 Undo the bolts (arrowed) securing the
caliper bracket to the swivel hub . ..

driveshaft retaining nut is undone (see
illustration 2.3 in Chapter 8).

4 Unscrew the two bolts securing the brake
caliper maunting bracket to the swivel hub,
and slide the caliper assembly off the disc.
Using a piece of wire or string, tie the caliper
to the front suspension coil spring to avoid
placing any strain on the hydraulic braks hose
(see illustrations). Discard the canpsr
mounting bracket bolts - they must
renewed whenever they are disturbed. It ths

24b ... then siide the caliper off the disc,
and hook it onto the strut spring using a
piece of wire
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2.6 Withdraw the clamp bolt, and free the
lower arm balljoint from the swivel hub

2.9 Unscrew the nuts and withdraw the
bolts securing the suspension strut to the
swivel hub

hub bearings are to be disturbed, remove the
brake disc as described in Chapter 8.

5 Unscrew the driveshaft retaining nut, and
remove the washer. Discard the nut; a new
one must be used on refitting,

6 Slacken and remove the lower arm baljeint
clamp nut and oolt, and free the lower arm
from the swivel hub {see illustration). Discard
the clamp bolt nut; & new one must be used
on refitting

7 On models with ABS, undo the bolt securing
the wheel speed sensor mounting bracket to
the swivel hub, and position the sensor
assembly cloar of the hub (see illustrations).
8 Or all models, slacken and remove the nut

it L a :
2.11 Engage the swivel hub with the driveshaft constant velocity
joint, and fit the washer and new retaining nut

2.7a On models with ABS, slacken and
remove the retaining bolt . ...

2.10 Free the swivel hub from the end of
the driveshaft, and withdraw it from the
vehicle

securing the stesring gear track rod balljoint
to the swivel hub, and release the baljoint
tapered shank using a universal ballioint
separator. Discard the nut; it should be
renewed whenever it s disturbed.

9 Slacken and remove the two nuts and bolts
securing the suspension strut 1o the swivel
hub, noting which way around the bolts are
inserted (see illustration). Discard the nuts
and bolts; they should be renewed whenever
they are disturbed.

10 Carefully pul the swivel hub assembly
outwards, and withdraw the driveshaft outer
constant velocity joirt from the huo assembly.
f necassary, the shaft can be tapped out of

tighten it to the specified torque setting

2.7b ... and release the whesl speed sensor
mounting bracket from the swivel hub

the hub using a soft-faced mallet. Support the
driveshatft by suspending it with wire or string,
and do not allow it to hang under its own
weight, Remove the hub assembly from the
vehicls (see illustration).

Refitting

11 Ensure that the driveshaft outer constant
velacity joint and hub splines are clean, then
slide the hub onto the driveshaft splines. Fit
the washer and new driveshaft retaining nut,
tightening it by hand only at this stage (see
Hlustration).

12 Engage the swivel hub with the
suspension strut, and insert the new bolts
from the rear of the strut so that their threads
are facing forwards. Fit the new nuts,
tightening them by hand only at this stage.

13 Locate the lower arm balljcint in the swivel
hub. Insert the clamp bolt from the rear of the
swivel hub, so that its threads are facing
forwards. Fit the new nut to the clamp bolt,
and tighten it ta the specified torque setting
(see illustration)

14 With the hub correctly located, tighten the
strut-to-swivel hub bolts through the various
stages given in the Specifications at the start
of this Chapter.

15 Engage the track rod ballioint in the swivel
fub, then Tt the new retaining nut and tighten
it to the specified torque setting.

LT . i
e lower amm balljoint clamp bolt, and
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) to
the hub, referring to Chapter 9 for further
information
17 Remove all traces of old thread-locking
compound from the brake caliper mounting
bracket holes in the swivel hub, ideally by
running a tap of the correct size and pitch
through them {see Haynes Hint).

18 f the threads of the new caliper mounting
bracket boits are not already pre-coated with
thread-locking compound, apply a suitable
lacking compound to them. Slide the calipsr
assembly into position over the disc, then fit
the mounting bolts and tighten them to the

specified torque setting (Chapter 9
Specifications)
19 Where necessary, refit the ABS wheel

speed sensor bracket 10 the hub, making sure
its locating peg is correctly engaged (see
illustration), and tighten the mounting
bracket retaining bolt to the specified torque
(Chapter 9 Specifications).

20 Using the metnod employed on removal
to prevent rotation, tighten the driveshaft
retaining nut through the stages given In the
Specifications shown In Chapter 8.

21 With the nut correctly tightened, secure it
in position with a new split pin. I the Foles in
the driveshaft are not aligned with any of the
slots in the nut, loosen (do not tighten) the

2.19 On models with ABS, ensure that the

sensor bracket pin (arrowed) is correctly

located in the hub hole when refitting the
bracket to the swivel hub

nut by the smallest possible amount until the
split pin can be inserted.

22 Refit the roadwheel, then lower the
vehicle to the ground and tighten the
roadwheel bolts to the specified torque. Refit
the wheel trim/hub cap, where applicable.

Note: The bearing is sealed, pre-adjusted and
pre-lubricated.  Never overtighten the
driveshaft nut beyond the specified torque
wrench setting in an attempt to ‘adjust’ the
bearing.

Note: A press will be required to dismantie
ana rebuild the assembly; if such a tool is not
available, & large bench vice and spacers
(such as large sockels) will serve as an
adequate substitute. The bearing’s inner races
are an interference fit on the huby if the inner
race remains on the hub when it is pressed
out of the hub carrier, a knife-edged bearing
pulter will be required to remove t.

1 Remove the swivel hub assembly as
described in Section 2.

2 Undo the screws and remove the brake
disc shield from the huo (see illustration).
Discard the screws; new ones should be used
on refitting.

3 Support the swivel hub securely on blocks
or in a vice. Using a tubular spacer which
bears only on the inner end of the hub flange,
press the hub flange out of the bearing. If the
bearing’s outboard inner race remains on the
hub, remove it using a bearing puller (see note

4 Extract the bearing retaining circlips from
the swivel hub assembly (see illustration).

5 Where necessary, refit the inner race back
in position over the ball cage, and securely
support the inner face of the swivel hub.
Using a tubular spacer which bears only on
the inner race, press the complete bearing
assembly ol of the swivel hub.

& Thoroughly clean the hub and swivel hub,
removing all traces of dirt and grease. Polish
away any burrs or raised edges which might
hinder reassembly. Check both assemblies for
cracks or any other signs of wear or damage,

3.2 Disc shield retaining screws are

accessed through hole:

the hub flange

and renew as necessary. Renew the circlips
regardiess of their apparent concition

7 On reassembly, apply a light film of oil to
the bearing outer race and hub flange snaft, to
aic installation of the bearing. Remove all
traces of old thread-locking compound from
the disc shield retaining screw holes, ideally
by running a tap of the comrect size and pitch
through them.

8 Install the new outer circlip in the swivel
hub. Make sure that the circlio is corrsctly
located in its groove, with its holes situated at
the bottom of the hub.

9 Secursly support the swivel hub, and locate
the bearing in the hub. Press the bearing fully
into position, ensuring that it enters tne hub
squarely, using a tubular spacer which bears
only on the bearing outer race.

10 Once the bearing is correctly seated
against the outer circlip, secure the bearing in
position with the new inner circlip. Make sure
that the circlip is correctly located In Its
groove, with fts holes situated at the oottom
of the hub.

11 Securely support the outer face of the hub
flange, and locate the swivel nub bearing
inner race over the end of the huo flange.
Press the bearing onto the hub, Using &
tubular spacer which hears only on the inner
race of the hub bearing, until it seats against
the hub shoulder. Gheck that the nut flan:
rotates freely, and wipe off any sxcess ofl or
grease.

12 Fit the disc shisld to the hub assembly
and apply a few drops of hrsad-iocking
compound to the new screws. Fit the screws
and tighten them securely.

13 Refit the swivel hub assembly as

described in Section 2.

Note: When efitiing, new strut-ro-swivel hub
boits and nuts, and strut upper mounting nuts,
will be required.

Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it secursly on

3.4 Hub bearing is retained by a circlip
(arrowed)
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4.2 On models with ABS, free the sensor
wiring from its clip on the base of the strut

axle stands (see Jacking and vehicle support).
Remove the appropriate roadwheel.

2 On models with ABS, release the front
whesl speed sensor wiring from its clip on the
suspension strut (see illustration).

3 Slacken and remove the twa nuts and bolts
securing the suspension strut to the swivel
fub. Discard both nuts and bolts; these must
be renewed whenever they are disturbed.

4 From within the engine compartment,

mounting nuts and discard them; new ones
should be used on refitting. On some models,
it may be necessary to reposition the wiring
loom tray to improve access to the strut upper
mounting; the tray is retained by plastic nuts
(see illustrations).

4.4a On some models, it may be
necessary to undo the nuts arrowed) . . .

5 Reloase the strut from the swivel hub, and
withdraw it from under the wheelarch (see
illustrations).

Overhaul

6 Overhaul of the strut should be entrusted to
a Vauxhall/Opel dealer or suitably-equipped
garage. A spring compressor and numerous
other special tools are necessary to ensure
correct fitting and torque setting of the upper
spring seat and strut piston retaining nut. Any
attempt to dismantle the strut without such
tools s likely to result in damage or personal
injury.

Refitting

7 Manoeuvre the strut assembly into position,
ensuring that the top mounting plate is

4.5a Release the lower end of the strut
from the swivel hub . ...

4.8a Insert the new bolts from the rear of the
strut, so their threads are facing forwards

.. and manoeuvre the strut out from
underneath the wheelarch

4.8b Tighten the bolts first to the specified
torque settings ...

4.4b ... and reposition the wiring loom
tray to gain access to the strut upper
mounting nuts (arrowed)

correctly located. Fit the washers and new
strut upper mounting nuts, and tighten them
to the specified torque sefting (see
illustration). Refit the wiring loom tray to its
original location, where applicable.

8 Engage the lower end of the strut with the
swivel hub. Insert the new bolts from the rear
of the strut so that their threads are facing
forwards. it the new nuts to the bolts, and
tighten them through the various stages given
in the Specifications at the start of this
Chapter (see illustrations).

9 On models with ABS, clip the sensor wiring
back into its retaining clip,

10 Refit the roadwheel, then lower the
vehicle to the ground and tighten the
roadwheel bolts to the specified torque.

4.7 Tighten the strut upper mounting nuts
to the specified torque setting

... and then through the specified
angles



Suspension and steering 10°9

5.4 Examine the lower arm pivot bush for
signs of damage ar deterioration, and if
necessary renew

ﬁﬂwrgwmé '?;

Note: When refitting, a new pivot boft nut, and
new lower arm-to-belljoint/tie-bar nuts and
bolts, will be required.

Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support),
Remove the appropriate front roadwheel.

2 Unscrew the nut and withdraw the pivot
bolt securing the lower arm to the vehicle
body. Discard the nut; a new one should be
used on refitting.

3 Slacken and remove the twa nuts and bolts
securing the baljoint and tie-bar to the lower
arm, and remove the lower arm from the
vehicle. Discard the nuts and bolts; new ones
should be used on refitting.

Overhaul

4 Thoroughly clean the lower arm and the
area around the arm mountings, removing all
traces of dirt and underseal if necessary.
Check carefully for oracks, distortion, or any
other signs of wear or damage, paying
particular attention to the pivot bush (see
illustration). If bush renewal is necessary, the
lower arm should be taken to a Vauxhall/Opel
dealer or suitably-equipped garage. A
hydraulic press and spacers are required to

6.2 Slacken and remove the nut and clamp
bolt...

5.8 Engage the outer end of the lower arm
with the ballj d tie-bar, and insert the
new bolts ...

5.9a Position a jack beneath the lower
arm, and raise it until the angle at the arm
is at approximately 80° to the vertical ... .

press the bush out of the am, and to install
the new one.

5 Examing the shank of the pivot bolt for signs.
of wear or scoring, and renew if necessary.

Refitting

6 Offer up the lower arm, aligning it wilh the
tie-bar and balljoint, and Install the new bolts
and nuts {see illustration)

7 Align the inner end of the arm with its
mounting, and insert the pivot boit from the front
of the vehicle, so that its threads are facing
towards the rear of the venicle (see lllustration).
8 Tighten the balljoint/tie-bar-ta-lower arm
bolt nuts through the various stages given in
the Specifications at the start of this Chapter
9 Position a jack underneath the outer end of
the lower arm. Raise the jack so that the lower

.. then remove the ball]omt -to-lower
arm/tie-bar bolts (arrowed) . .

5.7 ... then align the inner end of the arm,

and insert the pivot boft so its threads are
facing towards the rear of the vehicle

5.0 .. .then it @ now nut o the pivot bolt,
and tighten It through the various stages
given in the Specifications

armiis positioned as shown in llustration 5.9a.
With the arm correctly positionied, fit the new
nut to the pivot boft, and tighten It tarough the
various stages given in the Specfications at
the start of this Chapter (see illustrations)

10 Remove the jack from undemeath the
arm, then refit the roadwhee!, aligning the
marks made on removal.

11 Lower the vehicle to the ground, and
tighten the roadwheel bolts to the specified
torque setting.

Note: When rehnmg

new clemp bolt nut
ar to lower am nuts and

and new balfjoint/tie-
boits wil be required,

Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it secursly on
axle stands (see Jacking and vehicio suppor).
Remove the appropriate front roadwheel.

2 Slacken and remove the lower arm balljoint
clamp nut and bolt, and free the balljoint from
the swivel hub (see illustration). Discard the
clamp bolt nut; & new one must bs used on
refitting.

3 Slacken and remove the two nuts and bolts
seouring the balljoint and tie-bar to the lower
arm {see illustration). Discard the nuts and
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end of the lower arm

bolts; these should be renewed whenever
they are disturbed.

4 Withdraw the ballicint from the lower arm,
and remove it from the vehicle (see
illustration).

Refitting

5 Align the balljoint with the lower arm and
tie-bar, then insert the new bolts (see
illustration). Fit the new nuts to the bolts,
tightening them by hand orly at this stage.

6 Locate the ballioint shank in the swivel hub,
and insert the clamp bolt from the rear of the
swivel hub, so that its threads are facing
forwards.

7 Fit the new nut to the balljoint clamp bolt,
and tighten it to the specified torque setting
(see illustration). Tighten the balljoint-to-
lower arm/tie-bar bolt nuts through the

7.4 Unscrew the retaining nut from the
front end of the tie-bar

6.5 Insert the balljoint into the end of the
lower arm, and fit the new retaining bolts.

varlous stages given in the Specifications at
the start of this Chapter.

8 Refit the roadhwheel, then lower the vehicle
to the ground and tighten the roadwheel bolis.
ta the specified torque setting.

9 Check the front wheel alignment and
steering angles as described in Section 27.

When refitting, a new tie-bar front
mounting nut and anti-roll bar mounting clamp
nuts will be required. The balfoint/tle-bar-to-
fower arm nuts and bolts must also be
renewed, as must the front mounting bracket
bots.

Remavai

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicie support)
2 Prior to removal, mark the position of the
anti-roll bar mounting clamp rubbers on the
tie-bar.

3 Unscrew the two nuts from each anti-roll
bar clamp, and remove both halves of the
clamp. Discard the nuts; new ones must be
used on refitting.

4 Slacken the nut securing the front of the tio-
bar to its mounting bracket, and remove the
nut {see illustration). Discard the nut; a new
one should be used on rafitting.

7.5 Slacken and remove the twa bolts
(arrowed} securing the tie-bar and balljoint
to the lower arm ... .

7.6 ... then free the front end of the bar
from its mounting bush, and recover the
washer (arrowed)

6.7 Fitanew nut to the balljoint clamp
bolt, and tighten it to the specified torque
setting

5 Slacken and remove the two nuts and bolts
securing the tie-bar and balljoint to the lower
arm {see illustration). Discard the nuts and
bolts; these shauld be renewed whenever
they are disturbed. Note: On some modsis, it
may be necessary to disconnsct the lower arm
balljoint from the swivel hub to enable the
bolts to be withdrawn (see Section ).

6 Free the front end of the tie-bar from its
mounting bush, and remove it from the
vehicie {see illustration). Slide the washer off
the end of the tie-bar.

Overhaul

7 Inspect the tie-bar for signs of damage.
paying particular attention to the threads, and
renew if necessary. If the anti-roll bar clamp
rubbers show any signs of damage or
dsterioration, they must also be renewed.

8 Examine the front mounting bush and
bracket for signs of wear and damage. The
bush cannot be renewed separately, and if
wear or damage is evident, obtain a now
bracket and bush as an assembly. To renew
the bracket, undo the three bolts and withdraw
the bracket from the crossmember (see
illustration). Discard the bracket retaining
bolts; they must be renewed whenever they
are disturbed. On refitting, remove all traces of
old thread-locking compound fram the
retaining bolt holes in the crossmember,
idleally by running a tap of the correct size and
pitch through them. Locate the bracket in
position and fit the new retaining bolts. Tighten
the bolts hand tight only at this stage.

7.8 Ti
retained by three bolts (arrowed)
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8.3 Unscrew the anti-roll bar clamp
retaining nuts . ..

Refitting
9 Fit the washer to the threaded end of the
ﬂe bav and insert the tie-bar into its mounting

10 Ahgn the tie-bar with the lower arm and
balljoint, and insert the new retaining bolts.
Fit new nuts to the bolts, and tighten
the nuts through the various stages
given in the Specifications at the start of this
Ghapter.

11 Fit the new nut to the front of the tie-bar,
and tighten it hand tight only at this stage.

12 Install and tighten the anti-roll bar
mounting clamps using the information given
in Section 8.

13 If not previously done, unscrew the three
bolts securing the tie-bar mounting bush
bracket to the crossmember. Remove all
traces of old thread-locking compound from
the retaining boit holes in the crossmember,
ideally by running a tap of the correct size and
pitch through them. Fit the new retaining
bolts and tighten them hand tight nly at this
stage.

14 Lower the car to the ground and tighten
the three tie-bar mounting bush bracket
bolts through the various stages given

.. and remove the mounting rubber
from the tie-bar

e 4
and free the bar and lower clamp
halves from the tie-bar

83b ...

in the Specifications at the start of this
Chapter.

15 Finally, tighten the tie-bar front mounting
nut to the specified torque.

: When refitting, new anti-roll bar
‘mounting clamp nuts will be required.
Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely
on axle stands (see Jacking and vehicle
support).

2 Prior to removal, mark the position of each
anti-roll bar mounting clamp rubber on the tie~

rs.
3 Unscrew the two nuts from each mounting
clamp, and remove both halves of the clamp.
As the last clamp Is removed, support the
anti-roll bar and remove it from underneath
the vehicle (see illustrations). Discard all
clamp nuts; new ones must be used on
refitting.

8.3c Recover the upper half of each
clamp. ..

Ensure that the flat edge of each rubber is
facing downwards.
6 Fit the upper half of each mounting clamp
to its relevant rubber.
7 On 1.0 and 1.2 litre DOHG engine models,
position the anti-roll bar so that, when fitted,
the end having the curved section will be on
the right-hand side of the car, with the curved
end facing down.
8 Offer up the anti-roll bar, and fit the lower
half of the mounting clamp. Ensure that the
clamp half s correctly engaged with the anti-
roll bar flats, then couple both halves of each
olamp together (see illustration). Fit the new
clamp nuts, tightening them by hand only at
this stage.
9 With all the clamps loosely installed, check
that the distance between the right-and left-
hand rear clamps and the tie-bar inner bolt is
as follows {see illustration):

1.0 and 1.2 litre DOHC models: 110 mm

All other models: 121 mm
Reposition the anti-roll bar as required until
both the right- and left-hand clamps are
correctly positioned, then go around and
tighten all the clamp nuts to the specified
torque setting.
10 Lower the vehicle 1o the ground

4 Inspect the mounting clamp rubbers for
signs of damage an: and renew
if necessary (see illustration).

Refitting

5 Align all the mounting rubbers with the
marks made on the tie-bars prior to removal.

8.8 When refitting, ensure that each lower
clamp is correctly engaged with the anti
roll bar flats

HaBias

8.9 Position the anti-roll bar so that the
distance between the left- and right-hand
rear clamp and each tie-bar inner bolt (A)

is as given in the text. Inset (B) shows
cross-sectional view of anti-rall bar and
tie-bar
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9 Rear hub assembly -
removal and refitting

Vi 4

Removal

Corsa and Corsavan models

1 On these models, the rear hub is an integral
part of the brake drum. Refer to Chapter § for
drum removal and refitting details.

2 Check the hub bearing for signs of
roughness or damage, and renew if necessary
cribed in Section 10.

1 the nub removed, examine the stub

renew it as described in

Combo Van models

4 Remove the rear brake drum as described

n Chapter

5 s um 'the cap from the centre of the
hub.

6 Extract the split pin from the hub nut, then
slacken and remove the nut.

7 Side the hub assembly, complete with the
toothed washer and outer bearing, off the
stub axe,

8 Check the hub bearing for signs of
roughness or damage, and renew if necessary
as described in Section 10,

9 With the hub removed, examine the
stub axle shaft for signs of wear or
damage. If renewal is necessary, the
complete rear axle must be renewed; it is not
possible to separate the stub axles from the
axie

Refitting

Corsa and Corsavan models

10 Refit the brake drum as described in
Chapter 9.

Combo Van models

11 Ensure that the stub axle is clean, and
apply a smear of grease to the lip of the hub
oil seal.

12 Siide the hub, outer bearing and toothed
washer onto the stub axle, ensuring that the
1oothed washer is correctly sngaged with the
stub axle slot.

13 Refit the hub nut, tightening it to the
specified pre-load torque setting whilst
rotating the hub to settle the bearings in
position. Gradually siacken the hub nut until
the position Is found where it Is just possible
to move the toothed washer from side-to-side
using a screwdriver. Note: Onfy a small
amount of force should be needed to move
the washer; do not use the screwariver as a
lever to move the washer. When the hub nut is
correctly positioned, secure it in position with
2 new split pin.

14 1f the stub axle holes are not aligned with
any of the slots In the hub nut, tighten the nut
by the smallest possible amount until the split

10.3 Lever the oil seal out from the hub
with a flat-bladed screwdriver

pin can be inserted. With the nut in this
position, check that it is still possible to move
the toothed washer. If it i, insert the spit pin
and secure it in position. If it s not possible to
move the washer, slacken the nut slightly until
the next hub nut slot/axle hole aligns. Check
that it is possible to move the toothed washer,
then secure the hub nut in position with the
new split pin,

15 Fit the cap to the centre of the hub.

16 Install the brake drum as described in
Chapter 9

10 Rear hub bearlnns -

1 0n Corsa and Corsavan modals, remove
the rear brake drum as described in Ghapter
9.0n Combo Van models, remove the hub as
described in Section 9.

2 If not already done, remove the toothed
washer from the drum/nub, and ift out the
outer taper roller bearing.

3 Using a suitable flat-bladed screwdriver,
lever the oil seal out of the rear of the
drumihub, noting which way around it s fitted
(see illustration)

4 Remove the inner taper roller bearing from
the inside of the drum/hub.

5 Support the drum/hub, and tap the outer
bearing outer race out of position, using a
hammer and metal drift which just passes

10.5 Support the hub on blocks of wood,
and drift out the outer races using a
hammer and punch

through the centre of the iner bearing outer
race (see illustration).

6 Tumn the drum/hub over, and tap the inner
bearing outer race out of position.

7 Thoroughly clean the hub, removing al
traces of dirt and grease. Polish away any
burrs or raised edges which might hinder
reassembly. Check the drum/hub surface for
cracks or any other signs of wear or damage,
and renew it if necessary. The bearings and oil
seal must be renewed whenever they are
disturbed, as removal wil aimost
certainly damage the outer races. Obtain
new bearings, an oil seal, and a small quantity
of the special bearing grease (90 510 336)
from your Vauxhal/Opel dealer. In the
absence of the special grease, a good-
quality lithium-based grease may be used
instead.

8 On reassembly, apply & light film of clean
engine oil to each bearing outer race, to aid
installation.

9 Securely suppart the drum/hub, and locate
the outer bearing outer race in the hub.
Tap the outer race fully into position,
using a tubular spacer which bears
only on the outer edge of the race, and
ensuring that it enters the hub squarely (see
illustrations)

10 Turn the drum/hub over, and install the
inner bearing outer race in the same way.

11 Ensure that both outer races are
correctly seated in the hub, and wipe them
clean,

12 Work the grease well into both the taper

and drift it into position using a
hammer and tubular drift
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10.12a Work the grease well into the roller
bearings

roller bearings, and apply a smear of grease
to the outer races {see illustrations).

13 Fit the taper roller bearing to the
innermost outer race (see illustration).

14 Press the ofl seal into the rear of the
drum/hub, ensuring that its sealing lip is
facing inwards (see illustration), Position the
seal so that it is flush with the hub face, or
until its lip abuts the rear of the drum/hub, If
necessary, the seal can be tapped into
position using a suitable tubular drift which
bears only on the hard outer edge of the seal.
15 Tum the drum/hub over, fit the taper roller
bearing to the outer race, and install the
toothed washer.

16 Pack the hub bearings with a suitable

grease
17 On Corsa and Gorsavan models, install
the brake drum as described in Chapter 9.

18 On Combo Van modsls, refit the hub
assembly as described in Ssction

Corsa and Corsavan models
Note: When renmng, new stub axle retaining
bolts must be used.

Sk :
11.4a On Corsa and Corsavan madels, undo the four retaining

bolts (arvowed)

10.12b ... and smear the outer race
surfaces
Removal
1 Remove the brake drum as described in
Chapter 9.

2 Position a jack undemeath the relevant
trailing arm, and raise the ack untll it is just
supporting the weight of the arm.

3 Undo the lower shock absorber maunting
bolt, and swing the shock absarber away from
the trailing arm to gain access to the stub axle
retaining bolts,

4 Slacken and remove the retaining
bolts, and remove the stub axle from the
traling arm (see illustrations). Discard the
retaining bolts; new ones must be used on
refitting.

5 Inspect the stub axle surface for signs of
damage such as scoring, and renew it
necessary.

Refitting

6 Ensure that the mating surfaces of the stub
axle and backplate are clean and dry. Check
the backplate for signs of damage, and
remove any burrs with a fine file or emery
cloth.

7 Offer up the stub axle, and it the new
retaining  bolts. Tighten the retaining

bolts through the various stages given
in the Specifications at the start of this
Chapter.

10.13 Fit the taper roller bearing to the
innermast outer race . ...

osition

8 Align the shock absorber with the trailing
arm, then fit its lower mounting bott,
tightening it to the specified torque.

9 Remove the jack from undemeath the
trailing arm, and refit the brake drum as
described in Chapter .

Comba Van models

10 On Combo Van models, the stub axles are
anintegral part of the rear axle, and cannot be
removed separately. If a stub axle is
damaged, the complete axle assembly must
be renewed. Refer to Section 15 for axie
remaval and vefitw\g details.

.. and remove the stub axle (shown with brake shoes
removed)
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Removal

Corsa and Corsavan models

1 Ghock the front wheels then jack Up the
rear of the car and support it on axle stands
(see Jacking and vehicle support).

2 Position a jack underneath the relevant
trailing arm, and raise the jack until it is just
supporting the weight of the arm.

Slacken the mounting nut whilst

12.
retaining the piston with an open-ended
spanner

12.9a On Combo Van models, slacken and
remove the upper (arrowed) ...

12.3b ... and remove the cap to gain access to the shock

absorber upper mounting nut

3 Working i the luggage compartment, prise
out the trim cover and/or remove the trim cap (as
applicable) to gain access to the shock absorber
upper mounting nut (see illustrations).

4 Slacken and remove the nut, and lift off the
plate and rubber mounting damper. If
necessary, to prevent the shock absorber
piston rotating as the nut is slackened, retain
it using an open-ended spanner on the flats
on the upper end of the piston (see
illustration).

5 Slacken and remove the lower shock
absorber mounting bott, then lower the shock
absorber out of position and remove it from
undemeath the vehicle (see i i

6 Remove the rubber damper, spacer and
dust cover from the shock absorber piston.
Combo Van

7 Ghock the front wheels then jack up the
rear of the car and support it on axle stands
(see Jacking and venicle support).

8 Position a jack underneath the axle, and
raise the jack until it is just supporting the
weight of the axie.

9 Note the orientation of the shock absorber,
then slacken and remove the upper and lower
shock absarber mounting bolts, and remove
the shock absorber from underneath the

12.9b ... and lower mounting bolts ... .

vehicle (see

12.9¢ ... and remoy
from underneath the vehicle
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Testing

10 Examine the shock absorber for signs of flid
leakage or damage. Test the operation of the stt,
while holding it In an upright position, by moving
the piston through a full stroke, and then through
short strokes of 50 to 100 mm. In both cases, the
resistanc fek should be smooth and continuous.
If the resistance is jerky, or uneven, or i thers is
any visibls sign of wear or damage to the strut,
renewal is necessary. Aiso check the rubber
mounting bushies) for damage and deteriaration.
I the bushes are damaged or wom, the complate
shock avsorber will have to be renewed, as the
mounting bushes are not avallable separately.
Inspect the shanks of the mounting botts for signs
of wear or darmage, and reniew as necessary,

11 On Corsa and Corsavan models, examine
the upper mounting rubber dampers for signs
of damage or deterioration, and renew If
negessary.

Refitting
Corsa and Corsavan

12 Ensure that the ruboer bump stops are in
position on the piston, then cperate the piston
fully through several strokes to prime i,

13 Fully extend the piston, then siide the dust
cover, spacer and rubber damper onto the
pistor.

13.4 On1.4.and 1
the spring from the rear brake pressure-
regulating vaive

Tightening the shock absarber lower

14 Manoeuvre the shock absorber into
position, ensuring that the piston s
correctly located in the hole in the vehicle
body.

15 Insert the shock absorber lower mounting
bolt, and tighten it to the specified torque
setting (see illustration).

16 From Inside the luggage compartment,
refit the rubber mounting damper and plate to
the piston

17 Fit the upper mounting nut, and tighten ft
to the specified torque setting. If necessary,
prevent the piston rotating as described in
paragraph 4.

18 Refit the trim cap/cover (as applicable).
18 Remove the jack from underneath the
trailing arm, and lower the vehicle to the
ground

Gombo Van

20 Operate the shock absorber fully through
several strokes to prime it, then manoeuvre it
into pesition underneath the vehicle.

21 Ensure that the shock absorber is
positioned the correct way up, and insert both
the upper and lower mounting bolts. Tighten
both mounting bolts to their specified torque
settings (see illustration).

22 Remove the jack from underneath the
axle, and lower the vehicle to the ground

ombo Van models

Note: Both coil springs are removed at the
same time.

Removal

1 Chock the front wheels then jack up the
rear of the car and support it on axle stands
(see Jacking and vehicie support). Remove
both rear roadwhesls.

2 Position a jack undereath the right-hand
tralling arm, and raise the jack unfil it is just
supparting the weight of the arm

3 Undo the shock absorber lowsr mounting
bolt, and disengage the right-hand shock
absorber from the tralling am.

4 .0n 1.4 and 1.6 litre models, remove the
spring connecting the rear brake pressure-
regulating valve 1o the axle (Chapter 9) (see
illustration).

5 Detach the rear brake pipes from their clips
on the vehicle underbody and axle (see
illustrations), then slowly lower the jack until
it is no longer supporting the trailing arm. With
the trailing arm unsupported, check that no
excess strain is being placed on the brake
pipes.

1350 . .. and free the rear brake pipes
from the vehicle underbody brackets
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13.9a Lower the rear axle, then remove
the coil springs .

6 Position the jack underneath the left-hand
trailing arm, and raise the jack until it is
supporting the weight of the arm.

7 Undo the lower shock absorber mounting
bolt, and disengage the left-hand shock
absorber from the trailing arm.

8 Slowly lower the jack, keeping watch on the
brake pipes to ensure no excess strain is
placed on them, until it is possible to withdraw
the right-hand coil spring, Note which way
around the spring is installed, and recover the
upper and lower spring seats.

9 Remove the left-hand spring, noting which
way around it is installed, and recover both
the upper and lower spring seats (see
illustrations).

10 If the vehicle is to be left for some time
with the springs removed, lift up the tralling

14.2a Undo the two reummg nuts
(arrowed) . .

<sind detacis the hendbrake cable
bracket from the leaf spring

. and recover the upper .

arms and refit the shock absorber lower
mounting bolts. Note: Do not aliow the rear
axie assembly to hang unsupported.

11 Inspect the springs closely for signs of
damage, such as cracking, and check the
spring seats for signs of wear or damage.
Renew worn components as necessary.
Refitting

12 If the shack absorber lower bolts were
refitted in paragraph 10, remove them now,
and lower the trailing arms.

13 Instal the upper and lower spring seats in
position on the underbody and trailing arms.
14 Manoeuvre the left-hand coil spring into
position, noting that the smaller-diameter end
of the spring must be uppermost (towards the
vehicle body). Ensure that the spring is
correctly located in both the upper and lower
seats

15 Fit the right-hand spring in the same way.
16 With both springs correctly seated, lft the
left-hand trailing arm up on the jack, and align
the shock absorber with its mounting bracket.
Refit the shock absorber lower mounting bolt,
and tighten it to the specified torque setting.
17 Repeat the operation on the right-hand
side, and remove the jack.

18 Locate the rear brake pipes back in
position, and secure them with the retaining

19 On 1.4 and 1.6 litre models, refit the brake
pressure-regulating valve spring, and adjust
the valve as described in Chapter 9.

14.3 If the right-hand spring is being
removed, also remove the brake pressure-
regulating valve spring clamp

13.9c ... and lower spring seats

20 Refit the roadwheels, then lower the
vehicle to the ground, and tighten the
roadwheel bolts to the specified torque.

Removal

1 Chock the front wheels then jack up the
rear of the car and support it on axle stands
(see Jacking and vehicle support). Remave
the relevant rear roadwheel, then proceed as
described under the relevant sub-heading.
Leaf spring

2 Unscrew the two retaining nuts, and release
the handbrake cable bracket from the spring
(see llustrations)

3 If the right-hand leaf spring is being
removed, unscrew the two retaining nuts, and
detach the rear brake pressure-regulating
valve spring clamp from the leaf spring (see
illustration).

4 Place a jack undemeath the rear axle, and
raise the jack so that it Is supporting the
weight of the axle.

5 Slacken and remove the front pivot bolt
securing the leaf spring to the vehicle body,
and the rear pivot bolt securing the spring to
the shackle (see illustrations).

6 Lower the axle slightly, then unscrew the

14.5a Slacken and remove e the front pivot
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nut and remove the bump stop seat from the
top of the leaf spring (see illustration).

7 Unscrew the four U-bot retaining nuts, then
remove both U-bolts and the retaining plate
(see illustrations).

8 Remove the Ieaf spring from underneath
the vehicle

9 Undo the shackle nut, and remove both
halves of the shackle from undemeath the
vehicle (see illustration).

Bump stop

10 Unscrew the bump stop retaining bolt,
and remove the stop from the vehicle (see
illustration), Withdraw the bolt, and recover
the spacer and washer.

Inspection

11 Closely inspect the leaf spring and
shackle for signs of damage, such as
cracking, especially around the plvot points.
Renew components as necessary.

12 Inspect the spring and shackle pivot
bushes for signs of wear, and renew if
necessary. A hycraulic press and spacers will
be required to renew the leaf spring bushes,
but the shackle-to-body bush halves can be
sasily levered out of position and the new
ones installed (see llustration).

13 Examine the pivot bolts and shackle stud .
for signs of scoring, and renew worn e =

components as necessary. 14.7a Undo the retaining nuts, then 1470 .
14 Check the rubber bump stop, and renew it withdraw both U-bolts . ..

if the rubber shows signs of damage or
deterforation.

Refitting

Leaf spring

15 Insert the shackle plate with the stud
through from the inboard side of the bracket,
and fit the plain plate on the outside. Fit the
nut, tightening it by hand only at this stage
(see illustrations).

16 Engage the leaf spring with the shackle
and front mounting bracket. Note that the
locating pin on the base of the spring is offset.
Make sure that the spring is fitted with the
shorter distance between the spring pivot
bush and locating pin facing towards the front
of the veficle.

17 Insert the front and rear spring pivot boits,
and tighten the pivot bolts and shackle nut to
ihe specified torque setting (ses illustrations).

14,6 Undo the nut (arrowed) and remave
the bump stop seat from the spring

and the rear bolt securing the
spring to the shackle

A

1410 Unscrew the retaining bolt from the
centre of the bump stop, and remove the
stop from the vehicle

14.9 Undo the nut (arrowed) and remove
shackle

B L 4
14.12 Remove the shackle bushes from 14.15a Insert the shackle plate from the 14.16b ... and fit the plain plate on the
the vehicle, and inspect them for wear inboard side ... . outside
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14.17a Tighten the rear plvot bolt .

18 Lift the axle into position, ensuring its hole
s correctly engaged with the locating pin
on the base of the leaf spring (see
illustration).

19 Refit the retaining plate to the top of the
spring, and install both the U-bolts and
retaining nuts. Tighten the retaining nuts
evenly and progressively to the specified
torque (see illustration), ensuring that an
equal length of thread is visible above each
nut. If there is a difference of more than 8 mm
between any two, slacken the retaining nuts
and repeat the tightening sequence.

20 Fit the bump stop seat to the

retaining plate, aligning its locating peg with
innermost retaining plate hole, and tighten its
retaining nut to the specified torque {see
illustration).

21 Refit the handorake cable clamp to the

14.19 Tighten the U-bolt retaining nuts to
the specified torque as described in text

14.17b ... and the front pivot bolt to the

specified torque

leaf spring, and securely tighten its retaining
nuts.

22 On the right-hand spring, refit the brake
pressure-regulating valve clamp to the spring,
and adjust the valve as described in Chap-
ter 9.

23 Refit the roadwheel, then lower the
vehicle to the ground, and tighten the
roadwheel bolts to the specified torque.
Bump stop

24 Insert the washer into the bump stop, and
fit the spacer and retaining bolt (see
illustrations).

25 Fit the bump stop to the vehicle, and
tighten the retaining bolt to the specified

torque.
26 Refit the roadwheel, then lower ths
vehicle to the ground, and tighten the
roadwheel bolts to the specified torque.

14,20 Fit the bump stop seat, making sure
its locating peg is engaged with the inner
retaining plate hole {arrowed)

14.242 When refitiing the bump stop, do
not omit the washer from inside
the stop ...

14.24b ... o the spacer from the top of
the bump stop

14.18 Lift the axle into position, making
sure that the spring locating pin is
correctly located in the axle hole (arrowed)
~ shown with spring removed

16 Rearaxie~
removal and refitting

I:ei;
o
£
X

Removal

1 Chack the front wheels then jack up the
rear of the car and support it on axle stands
(see Jacking and vehicle support). Remove
both rear roadwheels.

2 Unscrew the brake master cylinder fiuid
reservoir cap and screw it down onta a piece
of polythene to minimise fluid loss during the
following procedure. Proceed as described
under the relevant sub-heading.

Corsa and Corsavan models

Note: New trailing arm plvot bolts and nuts
will be required when refitting.

3 Undo the retaining nuts, and remove the
exhaust heat shield from underneath the
vehicle to gain access to the underside of the
handbrake lever.

4 Referring to Chapter 9, unscrew the
handbrake cable adjuster nut, then remove
the grommet from the connecting link, and
detach the front end of the cable from the
connecting joint. Work back along the cable,
releasing it from any relevant retaining clips
and ties, so that the cable is free to be
removed with the axle.

5 On models with ABS, disconnect the rear
wheel speed sensors at the wiring
connectors. Free the sensor wiring from all its
retaining clips, so that it is free to be removed
with the axle.

6 Trace the brake pipes back from the
backplates to their unions situated directly
above the axle. Slacken the union nuts, and
disconnect the pipes. Plug the pipe ends, to
minimise fluid loss and prevent the entry of
dirt into the hydraulic system. Remove the
retaining clips, and release the pipes from the
axle/vehicle body.

7 Remove the left- and right-hand coil
springs as described in Section 13, then place
the jack underneath the centre of the axle.

8 Slacken and remove the nut and pivot bolt
securing each trailing arm to the vehicle
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underbody (see lustration). Discard the nuts
and bolts; new ones should be used on
refitting.

9 Make a final check that all necessary
components have been disconnected and
positioned so that they will not hinder the
removal procedure. Carefully lower the axle
assembly out of position, and remove it from
underneath the vehicle.

10 Inspect the traifing arm bushes for signs
of damage or deterioration, and renew If
necessary. Bush renewal should be entrusted
to a Vauxhall/Opsl dealer, or to a suitably-
equipped garage with access to a hydraulic
press and spacers,

Gombo Van

11 Undo the retaining nuts, and remove the
exhaust heat shield from undemeath the
vehicle to gain access to the nderside of the
handbrake lever and cable

12 Referring to Chapter 9, unscrew the
handbrake cable adjuster nut, then remove
the equaliser plate from the handbrake lever.
Work back along each cable, releasing it from
any relevant retaining clips and ties, so that
the cable assembly is free to be removed with
the axle.

13 Trace the brake pipes back from the
backplates to their unions on the top of the
axle. Slacken the union nuts, and disconnect
the pipes. Plug the pipe ends, to minimise
fluid loss and prevent the entry of dirt into the
hydraulic system. Remove the retaining clips,
and release the pipes from the axle (see
illustration)

14 Unscrew both the left- and right-hand
shock absorber lower mounting bolts, and
free bath shock absorbers from the axle.

15 Position a jack baneath the centre of the
axle, and raise the jack until it is supporting
the weight of the axle.

16 Unscrew the nut, and remove the bump
stop seat from the top of the both the left- and
right-hand leaf springs

17 Unscrew the four U-bolt retaining nuts,
then remove both U-bolts and the retaining
plate from the left-hand leaf spring. Remove
the U-boits and retaining plate from the right-
hand leaf spring in the same way.

18 Make a final check that all necessary
components have been disconnected and
positioned so that they will not hinder the
removal procedure. Carefully lower the axle
assembly aut of position, and remove it from
underneath the vehicle.

Refitting

Corsa and Corsavan models

19 Refitting s a reverse of the removal
procedure, bearing in mind the following
points:

) Ensure that the trafling arm and mounting
bracket surfaces are clean and dry. Raise
the axle assembly into position, and insert
the new tralling arm pivot bolts, lightening
them by hand only at this stage.

i 4
15.8 Trailing arm pivot bolt (arrowed) -
Corsa and Corsavan models

b) Ensure that the brake pipes, handbrake
cables and wiring (as applicable) are
comectly routed, and retained by il the
necessary retaining cfips.

¢ Tighten al the brake pipe union nuts fo
the specified torque, and blesd the.
braking system, with reference to Chap-
ter 9.

d) Adjust the handbrake cable as described
In Chapter 9. On 1.4 and 1.6 litre modes,
also adjust the rear brake presstire-
requiating valve once the vehicle is on the
ground.

&) On campletion, lower the vehicle to the
ground, and tighten the roadwheel bolts
o the specified torque.

) With the vehicle resting on its wheels and
two assistants seated in the front seats,
tighten! the trailing arm pivot bolts through
the various stages given in the
Specifications at the start of this Chapter.

Combo Van models

20 Refitting is a reverse of the removal
procedure, bearing in mind the following
points:

&) Ensure that the holes in the axle are
correctly aligned with the locating pegs
on the leaf springs when raising the axle
into position.

b) Instal the U-bolts, retaining plates and
bump stop seats as described in Sec-
tion 14.

) Ensure that the brake pipes, handbrake
cabies and wiring (as applicable} are

162 Prior to removal, mark the positiona
(arrowed) of the rubber dampers on the
axle crossmember

15.13 Remove the retaining clips
{arrowed), and release the brake pipes
from the top of the axle

correctly routed and retained by all the
necessary retaining clips.

o) Tighten all the brake pipe union nuts to
the specified torque, and bleed the
braking system, with reference to Chap-

ter 9.

&) Adjust the handbrake cable and rear
brake pressure-reguiating valve as
described in Ghapler 9.

1) On completion, lower the venicle to the
ground, and tighten the roadwheel bolts
ta the specified torque.

Note: New retaining bolts will be required on
refitting.

Removal

1 Chock the front wheels then jack up the
rear of the car and support it on axle stands
{see Jacking and vehicle support). Remove
one of the rear roadwheels.

2 Prior lo removal, mark the position of the
rubber dampers on the axle crossmember
{see illustration).

3 Slacken and remove the bolts securing the
anti-roll_bar to the traiing arms (see
illustration). Discard the bolts; new ones
must be used on refitting.

4 Withdraw the bar from the side on which
the roadwheel has been removed. If the bar is

16.3 Slacken and remove the nut and bolit
securing the anti-roll bar to each trailing
arm...
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16.4a ... then withdraw the
anti-roll bar....

tight, remove the opposite roadwhes!, and
drift the bar out using a hammer and soft
metal drift. Recover the dampers from the bar
&s they are released (see illustrations).

5 Inspect the rubber dampers for signs of
damage or deterioration, and renew as
necessary.

Refitting

6 To ease Installation, coat the anti-roll bar
with soapy water.

7 Insert the anti-roll bar in through the trailing
arm, and locate the rubber dampers on the
bar. Align the rubber dampers with the marks
made prior to removal, and seat them in the
axle crossmember.

8 Slide the anti-roll bar fully into position, so
that it is correctly engaged in the opposite
trailing arm.

16.9b . .. and tighten them to the specified
torque, and then through the specified
angles

17.4 Using a screwdriver, bend down the
tabs of the lockwasher from the steering
wheel nut

16.4b ... and recover the rubber dampers  16.9a Insert the new anti-roll bar retaining
bohts . ...

9 Install the new retaining bolts, then refit the
washers and nuts. Tighten both bolts first to
the specified torque, and then through the
specified angles given in the Specifications at
the start of this Chapter (see illustrations).
10 Refit the roadwheel(s), aligning the marks
made on removal. Lower the vehicle to the
ground, and tighten the roadwheel bolts to the
specified torque.

Models without an air bag
Removal
1 Disconnect the battery negative terminal
(refer 1o Disconnecting the battery in the
Reference Chapter).
2 Set the front wheels in the straight-ahead
position, and release the steering lock by
inserting the ignition key.
3 Carefully ease the harn button out from the
steering wheel, and disconnect its wiring {see
illustration).
4 Using a screwdriver, prise back the tabs on
the retaining nut  lockwasher (see
tion).
5 Unscrew the retaining nut, and lift off the
lockwasher. Discard the lockwasher; a new
one should be used on refitting
6 Make alignment marks between
steering wheel and steering column shaft.
7 A 2-legged puller will now be required to
free the steering wheel from its splines.
Locate the legs of the puller in the holes in the
centre of the whesl, and draw the steering
wheel off the column splines. Lift off the
steering wheel, and remove the spring from
the column shaft (see illustration).
Refitting
8 Check that the indicator cancelling lug/horn
button contact pad fitted to the rear of
steering wheel is In good condition, and if
necessary renew it To release tne pad,

. =
Note: A puller will be required to draw the
stoering wheel off the column splines. A new
retaining nut lockwasher will be required when
refitting.

the

depress the two clips located inside the
steering wheel (see illustration).
9 Ensure that the indicator switch stalk is in

17.3 Ease the horn button out from the
steering wheel, and disconnect its wiring

17.8 Removing the indicator cancelling
lug/hom button contact pad from the
steering wheel

17.7 With the steering wheel removed, lift
the spring from the column
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17.11 Fit the new lockwasher, engaging its
tabs with the wheel cut-outs (arrowed)

its central (OFF) posltion, Failure to do this
could lead to the steering wheel lug breaking
the switch tab as the steering whesl is refitted.
10 Fit the spring to the column, then locate
the wheel on the column splines, aligning the
marks made on removal.
11 Fit the new lockwasher, and screw on the
retaining nut (see lllustration). Tighten the
retaining nut o the specified torque, and
secure it in position with the lockwasher tabs.
12 Reconnect the wiring connectors to the
horn button, and refit the button in the centre
of the steering wheel.
13 Reconnect the battery, and check the
operation of the horn
Models with an air bag
Warning: Make sure that the
safety recommendations given
in Chapter 12 are foliowed, to
prevent personal injury.
Removal
14 Remove the air bag as described in
Chapter 12.
15 Set the front wheels in the straight-ahead
position, then lock the column in position after
removing the ignition key.
16 Slacken and remove the two screws
securing the wiring contact unit to the steering
wheel.
17 Release the horn wiring connector from
the steering wheel, and disconnect it
18 Remove the steering whesl as described
above in paragraphs 4 to 7, taking great care
not to damage the wiring contact unit
19 Disconnect the contact unit

wiring

18.4a Insert he rod [anowed) into me lock
housing hole, then with the ige key
correctly positioned (see Ie)d)

H28765

18.2 Removing an upper steering column
shroud retaining screw

ector

17.20 Air bag wiring contact unit.
Centralise the unit as described in text
before fitting it to the steering wheel

1 Arrow markings 3 Centre

2 Contact unit

connectors, and slide the contact unit off the
steering column, noting its correct fittec! position

Refitting

20 Prior to installation, it is necessary to sst
the contact unit to its centre position. To do
this, hold the outside of the unit, and rotate
the centre of the contact unil anti-clockwise
until sharp resistance is felt. From this point,
turn the centre back through two-and-a-half
turns in a clockwise direction, and align the
arrow markings on the centre and outer parts
of the contact unit (see illustration).

21 With the cortact unit correctly centralised,
install the unit in the rear of the steering wheel,
routing the wiring connectors through the
relevant wheel aperture, and seoure it in
position with the retaining screws. Reconnect
the hom wiring connector and clip it into the
steering wheel recess.

22 Ensure that the indicator switch stalk is in
its central (OFF) position, then refit the steering
wheel to the column, aligning the marks made
prior to removal. When locating the steering
wheel on the splines, make sure that the
contact unit is correctly angaged with both the
steering column and indicator switoh

23 Fit the new lockwasher, and screw on the
retaining nut. Tighten the retaining nut to the
specified torque, and secure it in position with
the lockwasher tabs.

24 Reconnect the contact unit

witing

18.4b ... withdraw the lock cylinder

and clip them into position on the
steering column.

25 Release the steering lock, and refit the air
bag as described in Chapter 12.

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the batfery in the
Reference Chapter).

2 With the steering wheel in the straight-
ahead pasition, turn the wheel 90° to the left,
then prise off the trim cap and remove the left
upper shroud screw (see illustration). Turn
the wheel 180° to the right and remove the
right upper screw. Remove the rubber seal
from the ignition switch/lack, then undo the
lower retaining screws and remove the lower
steering column shroud. Proceed as
described under the relevant sub-heading.
Lock cylinder

3 Insert the ignition key into the ignition
switchvlock, and tum it to position |

4 Insert a thin rod into the hole in the lock
housing, press the rod to release the detent
spring, and pull out the lock cylinder using the
key (see illustrations). If the lock cylinder will
not come out easily, tum the key to position ||
and try and withdraw it

Ignition switch wiring block

5 Disconnest the wiring connector from the
ignition switch wiring block (see illustration)

18.5 Disconnect the wiring connector ... .
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18.6a ... then undo the grub screws

6 Slacken the two grub screws (one at the
front and one at the rear), and withdraw the
wiring block from the end of the switch
housing (see illustrations).

Refitting

Lock cylinder

7 Insert the ignition key into the lock cylinder.
There are two different types of lock cylinder
early types have a hook on the inner end of the
lock cylinder housing, and later types do not
(see illustration). The eary-type cylinder must
be installad with the key in position Il while the
later type is installed with the key in position 1.
8 Ensure that the centre of the ignition switch
wiring block is correctly aligned with the lock
cylinder rod flats. If necessary, rotate the
switch centre using a suitable screwdriver. If
the steering column lock has been actuated,

18.8 Prior to installing the lock cylinder,
depress the steering lock mechanism
block with a screwdriver

19.5 Depress the retaining clips, and slide
the combination switches out from the
column ...

18.6b .

and remove the ignition switch
wiring block

release the lock by depressing the locking
mechanism block in the column housing (see
illustration).

9 Insert the cylinder into the housing until the
detent spring clicks into position, then check
the operation of the lock cyliner and steering
lock.

10 Refit the steering column shroud,
tightening its retaining screws securely, and fit
the rubber to the switch/lock. Reconnect the
battery.

Ignition switch wiring block

11 Refit the ignition switch to the housing,
ensuring that the switch centre Is correctly
engaged with lock cylinder rod flats.

12 Insert both grub screws, and tighten them
securely.

13 Reconnect the wiring connector to
ignition switch

14 Refit the steering column shroud,
tightening its retaining screws securely. Refit
the rubber to the switch/lock, and the trim
caps to the upper screws.

15 Reconnect the battery negative terminal,
and check the operation of the switch.

ing
mépemmn and rsﬁmng

Note: The following procedures are applu:able
to models with manual steering, or
conventional hydraulic power steering only. On

modls with electronic power steering (1.0 litre

and disconnect the wiring
conneclor from the horn contact
{arrowed)

18.7 Later type of lock cylinder. Early
types have a hook cast onto the end of the
lack cylinder in the position indicated by
he arrow

models), steering column removal and refitting
should be entrusted to a Vauxhail/Opel dealer.
The procedure s complex and numerous
special tools are essential, which makes the
operation beyond the scape of this manual.
Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Remove the steering wheel as described in
Section 17. On models with an air bag, also
remove the contact unit from the steering
column.

3 On models without an air bag, remove the
rubber seal from the ignition switch/lock, then
undo the retaining screws and remove the
upper and lower steering column shrouds.

4 Where necessary, undo the nut and release
the support bar from the column.

5 Depress the retaining clips, and release the
left- and right-hand combination switches
from the column. Disconnect the wiring
connectors, and remove the swilches from
the vehicle (see illustration).

6 Disconnect the wiring connectors from the
ignition switch wiring block and the hom
contact, then release the wiring from the
steering column (see illustration).

7 Using paint or similar, make alignment
marks between the steering column and
intermediate shaft, then slacken and remove
the clamp bolt securing the intermediate shaft
to the steering column (see illustration).

19.7 Steering column-to-intermediate
shaft clamp bolt (arrowed)
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19.8 Steering column lower mounting bolt

8 Unscrew the lower mounting bolt seeuring
the steering column to the bulkhead (ses
illustration).

9 Two fasteners must now be extracted from
the column upper mounting bracket. A
conventional nut is used on one side of the
column, and a shear-head type bolt is used
on the other side (see illustration).

10 The shear-head bolt must be removed by
criling down the centre of the bot, and then
using a suitadle bolt/stud extractor
(sometimes  called ‘easy-outs’). When
arilling the bolt, take care not to damage the
facia panel or steering column. A new shear-
head bolt will obviously be required for
refitting,

11 Release the column assembly from its
mountings, then detach it from the
intermediate shaft and remove it from the
vehicle (see illustration). Handle the column
carefully, avoiding knocks or impact of any
kind, which may damage the collapsible
section of the column housing.

Inspection

12 The steering column incorporates a
telescopic safety section. In the event of a
front-end crash, the shaft housing collapses,
and prevents the steering wheel injuring the
driver. Before refitting the steering column,

19.9 Steering column upper mounting
nut {A) and shear-head bok (B)

examin the column and mourtings for signs
of damage and deformation, and check the
steering shaft for signs of free play in the
column bushes (see illustration). If there are
signs of damage or play, the column must be
renewed. On models not fitted with an air bag,
overhaul of the column is possible, but this is
a difficult task which should really be
entrusted to a Vauxhall/Opel dealer. Cansult
your dealer for further information.

Refitting

13 Manoeuvre the steering column into
position, and engage it with the intermediate
shaft universal jaint, aligning the marks made
on removal

14 Refit the column upper and lower
mounting nut/bolts, and the new shear-heac
boit. Tighten all bolts by hand only at this
stage (see illustration).

15 Align the intermediate shatt bolt hole witn
the steering column shaft cut-out so that the
clamp bolt can be slid into position. Tighten
the bolt by hand only.

16 Tighten the column mounting bolls to the
specified torque setting, Tighten the shear-
head bolt until its head breaks off.

17 Tighten the clamp bolt o the specified
torque setting.

19.12 Inspect the callapsibie section of the column for signs af
damage, and renew the column assembly if necessary

19.14 Use a new shear-head bolt when refitting the column

19.11 Removing the steering column

18 Ensure that the wiring is correatly routed,
and reconnect it to the ignition switch wiring
block anc hom contact.

19 Clip the left-and right-hand switches back
into position, and reconnect their wiring
connectors.

20 Where necessary, refit the support sirut to
the column, and securely tighten its retaining
nut

21 On models without an air bag, clip the
steering column shrouds into postion, and
securely tighten the rataining screws. Refit the
rubber seal to the ignition switchriock, then
refit the steering wheel as described in
Section 17.

22 On models with an ar bag, reft the
contact unit and steering whael as described
in Section 17.

Removal

1 Set the front wheels in the straight-ahead
position.
2 Using pairt or a suitable marker pen, make
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20.3a Slacken and remove the steering
column-to-intermediate shaft
clamp bolt . ..

alignment marks between the intermediate
shaft joints and the steering column and
steering gear shafis.

3 Slacken and remove the upper clamp bolt
and the lower clamp bolt and nut (see
illustrations).

4 Disengage the shaft universal joint from the
steering column, then sfide the shaft from the
steering gear pinion and remove it from the
vehicle (see illustration).

Inspection

5 Inspect the intermediate shaft univarsal
joint for signs of roughness in its bearings and
ease of movement. If either joint is damaged
in any way, the complete shaft assembly must
be renevred.

Refitting

6 Check that the front wheels are still in the
siraight-ahead position, and that the steering
wheel is correctly positioned.

7 Aligning the marks made on removal,
engage the shaft with the steering gear pinion,
then locate the universal joint on the steering
column end. Install both clamp bolts,
tightening them to the specified torque
setting.

214 Unscrew the relammg mlls securing each track rod balljoint
| hubs

. . and the intermediate shaft-to-
steering gear clamp bolt and nut (arrowed)

21 suering goarass
- removal, Dvemaulfahﬁkefmﬁg s

Note: New track rod balljoint-to-swivel hub
nuts wil be required when refitting.
Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove both front roadwheels.

Manual steering gear

2 Referring to Chapter 2A, 2B or 2C, as
applicable, support the weight of the
engine/transmission unit, and remove the rear
engine/transmission mounting rubber and
bracket from the vehicle.

3 0n models with manual transmission,
disconnect the gearchange linkage from the
transmission as descrived in Ghapter 7A.

4 Slacken and remove the nuts securing the
steering gear track rod balljoints to the swivel
hubs (see illustration), and release the
balljoint tapered shanks using a universal
balljoint separator. Discard the nuts; they
should be renewed whenever they are
disturbed.

20.4 Free the intermediate shaft from the
column and steering gear, and remove it
from under the facia

5 Remove the intermediate shaft as
described in Section 20.

6 Prior to removal, mark the position of the
mounting rubbers on the steering gear
housing. These marks can then bs used on
refitting to ensure that the steering gear is
correctly positioned in the clamps.

7 Slacken and remove the four nuts and
washers securing the steering gear to the
bulkhead. Note the correct fitted locations of
any relevant brackes retained by the nuts,
then remove the steering gear mounting
clampis) (see lllustration).

8 Detach the rubber gaiter from the bulkhead,
and free the steering gear pinion from the
intermediate shaft.

9 Move the steering gear towards the right-
hand side of the engine compartment, then
lower the left-hand end of the assembly,
and manoeuvre the assembly out from
underneath the vehicle. Note that it
may be necessary to lower the engine
slightly to gain the necessary clearance for
removal.

Power-assisted steering gear

10 Remove the air cleaner assembly as
described in Chapter 44 or 4B,

11 On left-hand drive models, to improve
access to the steering gear, remove the

21.7 Steering gear mounting rubber (A) and mounting clamp and
nut (B} - viewed from underneath
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braking system vacuum servo
described in Chapter 9.

12 Remove the intermediate shaft as
described in Section 20.

13 On models with manual transmission,
disconnect the gearchange linkage from the
transmission as described in Ghapter 7A, and
unbolt the clutch cable bracket from the
bulkhead. Additionally. on models with
electronic power steering, disconnect the end
of the clutch cable from the gearbox as
described in Chapter 6

14 Slacken and remove the nuts securing the
steering gear track rod baljoints to the svivel
hubs, and release the baloint tapered shanks
using a universal balljoint separator. Discard
the nuts; they should be renewed whenever
they are disturbed.

15 On madels with hydraulic power steering,
using brake hose clamps, clamp both the
supply and return hoses near the power
steering fluid reservoir. Mark the unions to
ansure that they are correctly positionsd on
reassembly, then unscrew the feed and retum
pipe unioh nuts from the steering gear
assembly; be prepared for fiuid spillage, and
position a suitable container beneath the
pipes whilst unscrewing the union nuts
(see illustration). Disconnect both pipes, and
plug the pipe ends and steering gear
orffices, to prevent excessive fluid leakage
&nd the entry of dirt into the hydraulic
system,

16 Free the power steering pipes from any
relevant retaining clips, and position them
clear of the steering gear so that they will not
hinder the removal procedure.

17 Referring to Ghapter 2A, 2B or 2G, as
applicable, support the weight of the
engine/transmission unit, and remove the rear
engine/transmission mounting rubber and
bracket from the venicle.

18 Prior to removal, mark the position of the
mounting _rubbers on the steering gear

unit as

nousing. These marks can then be used on
refitting to ensure that the steering gear is
correctly positioned in the clamps.

19 Slacken and remove the four nuts and
washers securing the steering gear to the

21.15 Hydraulic power-assisted steering
gear fiuid feed and return pipe unions
{arrowed) - shown with engine removed
for clarity

bulkhead. Note the correct fitted locations of
any relevant brackets retained by the nuts,
then remove the steering gear mounting
clampis).

20 On models with air conditioning, release
the refrigerant pipes from their retaining clips
on the bulkhead. Note: Refer to the waming
notes in Chapter 3 - do not attempt to
disconnect any of the pipes.

21 Release the rubber gaiter from the
bulkhead, then move the steering gear fully
towards the right on right-hand drive models,
or the laft on lsft-hand drive models. Lower
the opposite end of the steering gear, and
manoeuvre the assembly out from undemeath
the vehicle. Note that on 1.6 litre DOHC
engine madels, it may be necessary to unbolt
the remaining engine/transmission mountings
and lower the engine slightly to gain the
necessary clearance for removal (see Chap-
ter 20).

Overhaul

22 Examine the steering gear assembly for
signs of wear or damage, and check that the
rack moves freely throughout the full length of
its travel, with no signs of roughness or
excessive free play betwaen the stesring gear
pinion and rack. It is possible to overhaul the
steering gear assembly housing components,
but this task should be entrusted to a
Vauxhall/Opel dealer. The only components
which can be renewed easily by the home
mechanic are the steering gear gaiters, the
track rod ballioints and the track rods (manual
steering gear only). Steering gear galter, track
rod balljoint and track rod renewal procedures
are covered in Sections 24, 25 and 26
respectively.

23 On models with hydraulic power-assisted
steering, inspect all the steering gear fluid
unions for signs of leakage, and check that all
union nuts are securely tightened.

24 Inspect the rubber mountings and pinion
gear rubber gaiter, and renew them if they
show signs of wear or deterioration.

Refitting

Manual steering gear

25 Fit the mounting rubbers 1o the steering
gear, and align them with the marks made
prior to removal. If
marks from the original onto the new
assembly.

26 Manceuvre the steering gear assembly
back into position on the bulkhead. With the
pinion correctly located in the bulkhead
aperture, refit the mounting clamps and
retaining nuts, not forgetting to fit the
necessary brackets to steering gear mounting
studs.

27 Ensure that the rubbers are correctly
aligned with the marks made on removal, and
tighten the mounting clamp nuts to the
specified torque setting.

28 The remainder of refitting is reverse of the
removal procedure, noting the following
oints:

a) Refit the intermediate shaft as described
in Section 20.

b) Locate the track rod baloints in position,
fit the new nuts and tighten them to the
specified torque.

<) Connect the gearchange linkage as
described in Chapter 7A.

o) Refit the engine/transmission mounting as
described in Chapter 24, 28 or 2C.

&) Refit the air cleaner assembly as
described in Chapter 4A or 48,

1) On completion, check and, if necessary,
adjust the front whael alignment as
describad in Saction 27,

Power-assisted steering gear

29 Install the steering gear as described
above in paragraphs 25 o 27,

30 Wipe clean the feed and return pipe
unions, and refit them 1o their respective
unions on the steering gear Tighten the union
nuts to the specified torque setting, and
ensure that the pipes are securely retained by
all the necessary retairing clips.

31 The remainder of the refitting procedure is
a direct reversal of the removal sequence

noting the following points:

) Relit the intermediate shaft as described
in Section 20, and ensure that the
rubber gaiter is correctly seated in the
bulkhead.

b) On models with air conditioning, ensure
that the refrigerant pipes are securely
retained by all the necessary clips.

¢} Locate the track rod balljoints in position,
fit the new nuts and tighten them to the
specified torque.

d) Connect the gearchange finkage as
described in Chapter 7A.

) Refit the engine/transmission mounting(s)
as described in Chapter 24, 28 or 2C.

#) On completion, remove the clamps from
the hoses, and bleed the hydraulic system
as described in Section 23.

9) Check and, If necessary, adjust the front
wheel alignment as described in
Section 27.

Removal

1 Remove the auxiliary drivebelt as described
in Chapter 1.

2 Using brake hose clamps, clamp both the
supply and return hoses near the power
steering fluid reservolr. This will minimise fluid
loss during subsequent operations.

8 Slacken the retaining clip, and disconnect
the fluid supply hose from the rear of the
pump. Slacken the union nut, and disconnect
the feed pipe from the pump, along with its O-
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22.3 Power steering pump fluid supply
hose retaining clip (A) and feed pipe union
nut (B)

g (see illustration). Be prepared for some
fuid spillage as the pipe and hose are
disconnected, and plug the hose/pipe end
and pump unions, to minimise fluid loss and
prevent the entry of dirt into the system.

4 Slacken and remove the front and rear
retaining bolts securing the power steering
pump to its mounting bracket (see
illustration), and remove the pump from the
engine compartment.

Refitting

5 Manoeuvre the pump into position and refit
Its mounting bolts, tightening them to the
specified torque setting.

6 Fit a new O-ring to the feed pipe union,
then reconnect the pipe o the pump, and
tighten the union nut to the specified torque
setting. Refit the supply hose to the pump,
and securely tighten its retaining clip. Remove
the brake hose clamps used to minimise fluid
loss.

7 Refit the auxiliary drivebelt as described in
Chapter 1.

8 On completion, bleed the hydraulic system
as described in Section 23,

2@ Power steerlng sys!em =

1 With the engine stopped, fill the fluid
reservoir right up to the brim with the
specified type of fluid. This is more important
if fluid has been lost after work has been
carried out, o if the system has been leaking.
Otherwise, top the level up to the relevant
mark (see paragraph 5).

2 Have an assistant start the engine, while
you keep watch on the fluid level. Be prepared
t0 add more fluid as the engine stars, as the
fluid level may drop quickly. The fluid level
must be kept above the MIN mark at all times,
or air will be drawn into the system

3 With the engine running at idle speed, turn
the steering wheel slowly two o three times
approximately 45° to the left and right of the

224 Typical power steering pump rear
mounting bolts (arrowed) - shown with
coolant hose removed

centre, then tum the whesl twice from lock-to-
lock. Do not hold the wheel on sither lock, as
this places strain on the hydraulic system.
Repeat this procedure until bubbles cease to
appear In fluid reservoir, topping-up as
necessary

4 If, when tuming the steering, an abnormal
noise is heard from the fiuid lines, It indicates
that there s still air in the system. Check this
by turning the wheels to the straight-ahead
position and switching off the engine. If the
fluid level in the reservoir rises, then air is
present in the system, and further bleeding is
necessary.

5 Once all air is removed from the system,
stop the engine and check the fluid level. With
the fluid at operating temperature (80°C}, the
level should be on the MAX mark; with the
fluid cold (20°C), the leve! should be on the
MIN mark. Correct the level by topping-up, or
by removing fluid using a syringe or similar, as

necessary.

1 Remove the track rod balljint as described
in Section 2!

2 Mark the correct fitted position of the gaiter
on the track rod, then release the retaining
clips, and slide the gaiter off the steering gear
housing and track rod end.

3 Thoroughly clean the track rod and the
steering gear housing, using fine abrasive
paper to polish off any corrosion, burrs or
sharp edges which might damage the new
gaiter's sealing lips on Installation. Scrape off
all grease from the old gaiter, and apply to the
track rod inner balljoint.

4 Carefully slide the new gaiter onto the track
rod end, and locate it on the steering gear
housing. Align the outer edge of the gaiter
with the mark made on the track rod prior to
remaval, then secure it in position with new
retaining cli

5 Refit the track rod balljoint as described in
Section 25.

24 Steering gear rubber
gaiters - renew

25.4 Release the track rod balljoint from
the swivel hub using a universal balljoint

separatar

{7

Note: A new track rod balijoint-to-swivel hub
g

25 Track rod| hﬂl}ﬁm -
removal an

nut will be required when refiting

Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove ths appropriate front roadwheel.

2 If the balljoint Is to be re-used, use a
straight-edge and a scriber, or similar, to mark
its relationship to the track rod.

3 Hold the track rod, and unscrew the
balljoint locknut by a quarter of a turn.

4 Slacken and remove the nut securing the
track rod balljoint to the swivel hub, and
release the balljoint tapered shank using a
universal balljoint separator (see illustration).
Discard the nut; a new one must be used of
refitting.

5 Gounting the exact number of turns
necessary to do so, unscrew the balljoint from
the track rod end.

6 Count the number of exposed threads
between the end of the track rod and the
locknut, and record this figure. If a new gaiter
is to be fitted, unscrew the locknut from the
track rod.

7 Carefully clean the balljoint and the track
rod threads. Renew the balljoint if there is
excessive free play of the balljoint shank, o if
the shank is excessively stiff. If the balljoint
gaiter is damaged, the complete balljoint
assembly must be renewed; it is ot possible
to obtain the gaiter separately.

Refitting

8 If it was removed, screw the locknut onto
the track rod threads, and position it so that
the same number of exposed threads are
visible s was noted prior to removal.

9 Sorew the balljoint into the track rod by the
number of turns noted on removal. This
should bring the balljcint locknut to within a
quarter of a turn from the locknut, with the
alignment marks that were made (if
applicable) on removal lined up.
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10 Refit the balljoint shank to the swivel hub,
then fit a new retaining nut and tighten it to
the specified torque setting.

11 Refit the roadwheel, then lower the
vehiole to the ground and tighten the
roadwheel bolts to the specified torque

setting.
12 Check and, if necessary, adjust the front
wheel toe setting as descrlbed in Seotion 27.
Tighten the balljoint locknut to the specified
torque setting on completion.

Manual steering gear

Note: When refitling, a new track rod batfoint-
to-swive! hub nut, and nevs gaiter retaining
clips, will be required.

1 Remove the track rod balljoint as described
in Section 25.

2 Release the retaining clips, and slide the
steering gear gaiter off the end of the track
rod as described in Section 24.

3 Extend the steering rack from the housing.
Prevent the rack from rotating using an open-
ended spanner [ocated on the rack flats, and
slacken the track rod inner balljoint from the
rack end

4 Unscrew the track rod assembly, and
remove it along with its spacer

5 Remove the track rod assembly, and
examine the track rod inner balljoint for signs
of slackness or tight spots. Check that the
track rod itself is straight and free from
damage. If necsssary, renew the track rod; it
is also recommended that the steering gear
galter/dust cover is renewed.

6 Locate the spacer on the end of the
steering rack, and screw the balljoint Into the
steering rack. Tighten the track rod baljoint to
the specified torque, whilst retaining the
steering rack with an open-ended spanner.

7 Install the steering gaiter and track rod
balljoint as described in Sections 24 and 25.

Power-assisted steering gear
80n models with either hydraulic, or
electranic power-assisted steering, the track
rods are not available separately. If a track rod
is damaged in any way, the complete steering
gear assembly must be renewed. Refer to
your Vauxhall/Opel dealer for further
information on parts availabilty.

2 wﬁeetéﬁ’m'men’canii
steering an

1 Accurate front wheel alignment is essential
for precise steering and handling, and for
even tyre wear. Before carrying out any
checking or adjusting operations, make sure
that the tyres are comectly inflated, that all

steering and suspension joints and linkages
are in sound condition, and that the wheels
are not buckled or distorted, particularly
around the rims. It will also be necessary to
have the vehicle positioned on flat, level
ground, with enough space to push the car
oackwards and forwards through about half
its length.

2 Front wheel alignment consists of four
factors (see illustration):

Camber is the angle at which the
roadwheels are set from the vertical, when
viewed from the front or rear of the vehicle.
Positive camber is the angle (in degrees) that
the wheels are tilted outwards at the top from
the vertical.

§ 0
Y

Castor s the angle between the steering
axis and a vertical line when viewed from each
side of the vehicle. Positive castor is indicated
when the steering axis is inclined towards the
rear of the vehicle at its upper en

Steering axis inclination is the angle, when
viewed from the front or rear of the venicle,
between the vertical and an imaginary line
drawn between the upper and lower front
suspension strut mountings.

Toe setting is the amount by which the
distance between the front inside edges of the
roachyheels differs from that betwsen the rear
inside edges, when measured at hub height. If
the distance between the front edges is less
than at the rear, the wheels are said to ‘toe-
in'.If it is greater than at the rear, the wheels
are said to ‘toe-out”

3 Camber, castor and stesring axis inclination
are set during manufacture, an
adjustable. Unless the vehicle has suffered
accident damage, or there is gross wear in the
suspension mountings or joints, it can be
assumed that these settings are correct, If for
any reason it is believed that they are not
correct, the task of checking them should be
left 1o a Vauxhall/Opel dealer, who will have
the necessary special equipment needed to
measure the small angles involved.
4 Itis, however, within the scope of the nome
mechanic to check and adjust the front wheel
toe setting. To do this, a tracking gauge must
first be obtained. Two types of gauge ars
available, and oan be obtained from motor
accessory shops. The first type measures the
distance between the front and reer inside
edges of the roadwheels, as previously
described, with the vehicle stationary. The
second type, known as a ‘scuff plate’,
measures the actual position of the contact
surface of the tyre, in relation to the road
surface, with the vefiicle in motion. This is
achieved by pushing or driving the front tyre
over a plate, which then moves slightly
according to the scuff of the tyre, and shows
this movement on a scale. Both types have
their advantages and disadvantages, but
sither can give satisfactory results if used
correctly and carefully.
5 Many tyre specialists will also check toe
or for a nominal chargs.
Gonsidering the initial cost of obtaining a
and then becoming

27.2 Wheel alignment and steering angles

with ts use, it may actually be
beneficial to have the whole job done by a tyre
specialist or similar company. The actua
procedure for using a tracking gauge s,
however, outlined in the following paragraphe
to show the work involved.

6 Make sure that the steering is in the
position when  making

7 I adjustment is necessary, chock the rear
wheels, apply the handbrake, then jack up the
front of the vehicle and support it securely on
axle stands. Tur the steering wheel onto full-
left lock, and record the number of exposed
threads on the right-hand track rod end. Now

Steering axis
= inchination
y settings free,
tracking _gauge,
= T
i
T mowr
straight-ahead
measurements.
A sl [ roeaut
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tum the steering onto full-right lock, and record
the number of threads on the left-hand side. If
there are the same number of threads visible
on both sides, then subsequent adjustrment
should be made equally on both sides. If there
are more threads visible on one side than the
ofher, it will be necessary to compensate for
this during adjustment. It is most important
that, after adjustment, the same number of
threads are visible on each track rod end.

8 First clean the track rod threads; if they are
corroded, apply penetrating fluid before
starting adjustment. Release the rubber gaiter
outer clips, then peel back the gaiters and
apply a smear of grease, so that the gaiters
will not be twisted or strained as their
respective track rods are rotated

9 Use a straight-edge and a scriber, or
similar, to mark the relationship of each track
rod to its balljoint then, holding each track rod
in tum, unscrew its locknut fuly.

10 Alter the length of the track rods, bearing
in mind the note made in paragraph 7,
screwing them into or out of the balljcints by
rotating the track rod using an open-ended
spanner fitted to the track rod flats provided.
Shortening the track rods (screwing them into
their ballicints) will reduce toe-in/increase tos-

out.

11 When the setting is correct, hold the track
rods and securely tighten the balljoint
locknuts. Check that the balljoints are
seated correctly in their sockets, and count
the exposed threads to check the length of

both track rods. If they are ot the same, then
the adjustment has not been made
equally, and problems will be encountered
with tyre scrubbing in turns; also, the steering
wheel spokes will no langer be horizontal
when the wheels are in the straight-ahead
position.

12 If the track rod lengths are the same,
check that the toe setting has been correctly
adjusted by lowering the vehicle to the ground
and re-checking the toe setting; re-adjust if
necessary. If the sefting is correct, tighten the
track rod balljoint locknuts to the specified
torque setting. Ensure that the rubber gaiters
are seated correctly and are not twisted or
strained, and secure them in position with the
retaining clips.
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Chapter 11
Bodywork and fittings

Contents

Body exterior fittings - removal and refitting . General information .. .. ... s A
Bonnet - removal, refitting and adjustment . Interior trim — removal and refitting - : 26
Bonnet lock components - removal and refitting . Maintenance - bodywark and underframe .. s B
Bonnet release cable ~ removal and refitting .. Maintenance - upholstery and caete. .-
Central locking components ~ removal and refitting Major body damage - repair . .. . &
Centre console - removal and refitting ... . Minor body damage - repair . L4
Door - removal, refitting and adjustment . Rear bumper — removal and refittin i 7
Door handle and lock components ~ removal and reftting . Seat belt components  removal and refitting . . 25
Door iner trim panel ~ removal and refitting Seats - removal and refitling 28
Door window glass and regulator - removal and refiting . Sunroof - general information . i)
Electric window components - removal and refitting 18 Tailgate and support struts — removal and refitting 15
Exterior mitror and associated components — removal and reﬁttmg 19 Tailgate lock components remcva\ and refitting . 16
.28

Underbody and general body chec See Chapter 1

Windscreen, tallgate and fixed ket glass -

Facia panel assembly - removal and refitting
Front bumper - removal and refitting .

Front seat belt tensioning mechanism — genera\ mfarmallor\ : 24 general information ....... sagai 2l
Degrees of difficulty
Easy, suitable for g\\“ Fairly easy, suitable Fairty difficult, [ Very difficutt, §
novicewihite 23| for beginner with > | suitable for competent &y suitable for expert DIY N
experience | someexperience R | DIY meshanic R | o professional X}

Specifications

Torque wrench settings Nm Ibf ft
Facia fasteners:

Faclaend SOraWs ... s covienensennseons 8 4
Facia-to-bulkhead nuts . 22 16
Support bracket screws 6 4
Front seat bolts s 20 15
Rear seat:
Corsa and Corsavan (split rear seat):
Seat back-to-bracket bolts . 30 22
Seat back-to-hinge bolts 20 15
Combo Van:

Seat back bolts . 20 15
Tailgate lock cylinder/handle nuts - 4 3
Seat belt anchorage bolts 35 26
Seat belt height adjuster ratahet bolts. 20 15
Seat belt inertia reel bolt ............. 35 26
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The bodyshell is made of pressed-stesl
sections, and is avallable in three- and fve-door
Hatchback versions, as well as two different
forms of Van. Most components are welded
together, but some use is made of structural
adhesives; ths front wings are boited on.

The bonnet, doors, and some other
vulnerable panels, are made of zinc-coatad
Fretal, anc are further orotectad by bsing coated
with an anti-chio primer, prior o being sprayed.

Extensive use is made of plastic materials,
mainly on the interior, but also in exterior
components, The front and rear bumpers ars
injection-moulded from a synthetic material
which is very strong and yet light. Plastic
components such as wheelarch liners ars
fitted 1o the underside of the vehicle, to
improve the body’s resistance to corrosion.

2 m‘,"ﬁté;ance :

The general

condition of a vehicle's
badywork is the one thing that significantly
affects its value. Maintenance is easy, but
needs to be regular. Neglect, particularly after
minor damage, can lead quickly to further

deterioration and costly repalr bils. It Is
important also 1o keep watch on those parts of
the vehicle not immediately visible, for instance
the underside, inside all the wheelarches, and
the lower part of the engine compartment.

The basic maintenance routine for the
bodywork is washing - preferably with a ot of
water, from a hose. This will remave all the
loose solids which may have stuck to the
vehicle. It is important to flush taese off in
such & way as to prevent grit from scratching
the finish. The wheelarches and underframe
need washing in the same way. to remaove any
acournulated mud, which will retan moisture
and tend to encourage rust. Paradoxically
enough, the bast time 16 clean the underframe:
and wheelarches is in wet weather, when the
mud is thoroughly wet and soft. In very wet
weather, the underframe is Usually cleaned of
large accumulations automatically, and this is
a good time for inspsction,

Periodically, except on vehicles wilh a wa-
based underbody protective coating, it is a
oo idea to have the whole of the underframe
of the vshicle steam-clsaned, engine
compartment Included, so that a thorough
inspection can be carried out to see what
minor repais and renovations are necessary.
Steam-cleaning is available at many garagss,
and is necessary ‘or the removal of the
accumulation of olly grime, which sometimes is
allowed to become thick in certain areas. If
steam-cleaning facilities are not available, there
are some excellent grease solvents available

which can be brush-applied: the dirt can then
be simply hosed off. Note that these methods
should not be used on vehicles with wax-
based underbody protective coating, or the
coating will be removed. Such vehicles should
be inspected annually, preferably just prior to
Winter, when the underbody should be washad
down, and any damage to the wax coating
repaired. ldeally, a completely fresh coat
should be applied. It would also be worth
considering the use of such wax-based
protection for injection into door panels, sils,
box sections, etc, as an additional safeguard
Against rust damage, where such protection is
not provided by the vehicle manufacturer.

After washing paintwork, wipe off with a
charmois leather to give an unspatted ciear
finish. A coat of clear protective wax polish wil
give added protection against chemical
pollutants in the . If the paintwork sheen has
dulled or oxidised, use a cleaner/polisher
combination 1o restore the brilliance of the
shine. This requires a little effort, but such
dulling is usually caused because regular
washing has been neglected. Care needs to be
taken with metallc paintwork, as special non-
abrasive cleaner/polisher is required to avoid
damage to the finish. Always check that the
door and ventllator apening drain holes and
pipes are completely clear, so that water can
be drained out. Brightwork should be treated in
the same way as paintwork. Windscreens and
windows can be kept cler of the smeary film
which often appears, by the use of propristary
glass cleaner. Never use any form of wax or
other body or chromium polish on glass.

Mats and carpets shoul¢ be brushed or
vacuum-cleaned regularty, to keep them free of
grit. If they are badly stained, remove them
from the vehicle for serubbing or sponging, and
make quite sure they are dry before refitting.
Seats and interior trim panels can be kept
clean by wiping with a damp cloth. If they do
become stained (which can be more apparer
on light-coloured upholstery), use  litle nqmd
detergent and & soft nail brush to scour the
grime out of the grain of the material. Do not
forgst to kesp the headiining clean in the same
way as the upholstery. When using liquid
cleaners inside the vehicle, do not over-wet the
surfaces being cleaned. Excessive damp could
get Into the seams and padded interior,
causing stairs, offensive odours or even rot.

EIEELES
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Repairs of minor scratches in
bodywork

If the scratch is very superficial, and does
not penetrate to the metal of the bodywork,
repair is very simple. Lightly rub the area of
the soratch with & paintwork renovator, or &
very fine cutting paste, to remove loose paint
from the scratch, and to clear the surrounding
bodywork of wax polish. Rinse the area with
clean water.

Apply touch-up paint to the scratch using 2
fine paint brush; continue to apply fine layers
of paint until the surface of the paint in the
scratch is level with the surrounding
paintwork. Allow the new paint at least two
weeks to harden, then blend it into tne
sumounding paintwork by rubbing the scratcn
area with a paintwork renovator or a very fine
cutting paste. Finally, appiy wax polish.

Where the scratch has penetrated right
through to the metal of the bodywork, causing
the metal to rust, a different repair technigue
is required. Remove any loose rust from the
bottom of the saratch with a penknife, then
apply rust-inhibiting paint 1o prevent the
formation of rust in the future. Using a rubber
or nylon applicator, il the scratch with
bodystopper paste. If required, this paste can
be mixed with cellulose thinners 1o provide a
very thin paste which is ideal for filing namow
scratches. Befors the stopper-paste in the
scratch hardens, wrap a piece of smooth
cotton rag eround the top of a finger. Dip the
finger in cellulose thinners, and quickly sweep
it across the surface of the stopper-paste in
the scrateh; this will ensure that the surface of
the stopper-paste is sightly hollowed. The
scratch can naw be painted over as described
earlier in this Section.

Repairs of dents in bodywork

When desp denting of the vehicle’s
bodywark has taken place, the first task is to
pull the dent out, until the affected bodywork
almost attains its original shape. There is litle
point in trying to restore the original shape
completely, as the metal in the damaged area
will have stretched on impact, and cannot be
reshaped fully to its original contour. It is
better to bring the level of the dent up to
point which is about 3 mm below the level of
the surrounding bodywork. I cases where the
dent is very shallow anyway, it is not worth
trying to pull it out at all. If the underside of the
dent is accessible, It can be hammered out
gently from bahind, using & mallet with a
wooden or plastic head. Whilst doing this,
hold a suitable block of wood firmly against
the outside of the panel, to absorb the impact
from the hammer biows and thus prevent a
Iarge area of the bodywork from being ‘belled-
out'.
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Should the dent be in a section of the
bodywork which has a double skin, or some
other factor making it inaccessible from
behind, a different technique is called for. Drill
several small holes through the metal inside
the area ~ particularly in the deeper section.
Then sorew long sef-tapping screws into the
holes, just sufficiently for them to gain a good
purchase in the metal. Now the dent can be
pulled out by puling on the protruing heads
of the screws with a pair of pliers.

The next stage of the repair is the removal
of the paint from the damaged area, and from
an inch or so of the surrounding ‘sound’
bodywork. This is accomplished most easily
by Using a wire brush or abrasive pad on a
power drill, although it can be done just as
effectively by hand, using sheets of abrasive
paper. To complete the preparation for fillng,
score the surface of the bare metal with a
screwdriver or the tang of a file, or
alternatively, drill small holes In the affected
area. This will provide a really good ‘key' for
the filler paste.

To complete the repair, see the Section on
filing and respraying.

mn

Remove all paint from the affected area,
and from an inch or sc of the surrounding
‘sound’ dodywork, using an abrasive pad or a
wire brush on a powsr drill. If these are not
available, a few sheets of abrasive paper will
do the job most effectively. With the paint
removed, you will be abie 1o judge the severity
of the corrosion, and therefore decide
whether to renew the whole panel (if this is
possible) or to repair the affected area. New
body panels are not as expensive as most
people think. and it is often quicker and more
satisfactory to fit a new panel tnan to attempt
1o repair large areas of corrosion.

Remove all fittings from the affected area,
except those which will act as a guide to the
original shape of the damaged bodywork (eg
headiight shells etc). Then, using tin snips or a
hacksaw blace, remove all loose metal and
any other metal badly affectad by corrosion.
Hammer the edges of the hole inwards, in
order to create  slight depression for the filler

Repalrs of rust holes or gashes
in bodywork

aste.

Wiro-brush the affected area to remove the
powdery rust from the surface of the
remaining metal. Paint the affected area with
rust-inhibiting paint, if the back of the rusted
areais accessible, treat this also.

Before filing can take place, it will be
necessary to block the hol in some way. This
can be achieved by the use of aluminium or
plastic mesh, or aluminium tape.

Aluminium or plastic mesh, or glass-fibre
matting. is probably the best material to use
for a large hole. Cut a piece to the
approximate size and shape of the hole to be
filled, then position it in the hole so that its
edges are belaw the level or the surrounding

bodywork. It can be retained in position by
several blobs of filler paste around its
peri

Aluminium tape should be used for small or
very narrow holes. Pull a piece off the rol, trim
it to the approximate size and shape required,
then pull off the backing paper (if used) and
stick the tape over the hole; it can be
overlapped if the thickness of one piece is
insufficient. Burnish down the edges of the
tape with the handle of a screwdriver or
similar, to ensure that the tape is securely
attached to the metal undemeath,

Bodywork repairs - filling and
respraying

Before using this Section, seo the Sections
on dent, deep scratch, rust holes and gash
repairs.

Many types of badyfiller are available, but
generally speaking, those proprietary kits
‘which contain  tin of filler paste and a tube of
resin hardener are best for this type of repalr.
A wide, flexible plastic or nylon applicator will
be found invaluable for imparting a smooth
and well-contoured finish to the surface of the
filler.

Mix up a little filler on  clean piece of card

r board - measure the hardener carefully
{follow the maker's instructions on the pack).
otherwise the filler will set too rapidly or too
slowly. Using the applicator, apply the fifler
paste to the prepared area; draw the
applicator acrass the surface of the filler to
achieve the correct contour and to level the
surface. As scon as a contour that
approximates to the correct one is achieved,
stop working the paste — if you canry on t00
long, the paste will become sticky and begin
to 'pick-up’ on ths applicator. Continue to add
thin layers of filler paste at 20-minute
intervals, until the level of the filler is just
proud of the surrounding bodywork.

Once the filler has hardened, the excess
can be removed using a metal plane or file.
From then on, progressively-finer grades of
abrasive paper should be used, starting with a
40-grade production paper, and finishing with
a 400-grade wet-and-dry paper. Always wrap
the abrasive paper around a flat rubber, cork,
or wooden block — otherwise the surface of
the filler will not be completely flat. During the
smoothing of the filler surface, the wet-and-
dry paper should be periodically rinsed in
water. This will ensure that a very smooth
finish is imparied o the filler at the final stage.

At this stage, the ‘dent’ should be
surrounded by a ring of bare metal, which in
tun should be encircled by the finely

feathered' edge of the good paintwork. Rinse
the repair area with clean water, until all of the

bodystopper, and once mare smooth the
surface with abrasive paper. Repeat this
spray-and-repair procedure until you are
satisfied that the surface of the filler. and the
feathered edge of the paintwork, are perfect.
Clean the repair arsa with clean water, and
allow to dry fully.

The repair area is now ready for final
spraying. Paint spraying must be carried out

in a warm, dry, windless and dust-free
atmosphere. This condition can be created
artifiially if you have access to a large indaor
working area, but if you are forced to work In
the open, you will have to pick your day very
carefully, 1f you are working indoors, dousing
the fioor in the work area with water will heip
o setle the dust which would otherwise be in
the atmosphere. If the repair area is confined
to one body pansl, mask off the surrounding
panels; this il help to minimise the effects of
a slight mis-mateh in peint colours. Bodywork
fittings {eg chroma strips, door handles etc)
will also need to be masked off. Use genuine
masking tape, and several thicknesses of
newspaper, for the masking operations.

Before commencing to spray, agitate the
aerosol can thoroughly, then spray a test area
{an old tin, or similar) until the technique is
mastered. Gover the repair area with a thick
coat of primer; the thickness should be built
up using several thin layers of paint, rather
than one thick one. Using 400-grade wet-and-
dry paper, rub down the surface of the primer
until it is really smooth. While doing this, the
work area should be thoroughly doused with
water, and the wet-and-dry paper periodically
rinsed in water. Allow to dry before spraying
on more paint.

Spray on the top coat, again building up the
thickness by using several thin layers of paint.
Start spraying at one edge of the repair area,
and then, using a side-to-side mation, work
untli the whole repar area and about 2 inches
of the surrounding original paintwork is
covered. Remove all masking material 10 to
15 minutes after spraying on the final coat of

Allow the new paint at least two weeks to
harden, then, using a paintwork renovator, o
a very fine cutting paste, blend the edges of
the paint into the existing paintwork. Finally,
apply wax polish.

Plastic components
With the use of more and more olastic body

dust produced by the rubbi
operation has gone.

Spray the whole area with a light coat of
primer - this will show up any imperfections in
the surface of the filler, Repair these
imperfections with fresh filler paste or

y the veficle [
bumpers. spoilers, and in some cases major
body panels), rectification of more serious
«damags fo such items has become & matter
of either entrusting repair work to a specialist
in this field, or renewing complete
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6.2a Unclip the access cover in e
wheelarch liner ... .

components. Repair of such damage by the
DIY owner is not really feasible, owing to the
cost of the equipment and materials required
for sffecting such repairs. The basic technique
involves making a groove along the line of the
crack In the plastic, using a rotary burr in a
power diill. The damaged part is then welded
back together, using a hot-air gun to heat up
and fuse a plastic filler rod into the groove,
Any excess plastic is then removed, and the
area rubbed down to a smooth finish. It is
important that a filler rod of the correct plastio
is used, as body components can be made of
a variety of different types (eg polycarbonate,
ABS, polypropylene).

Damags of a less serious nature (abrasions,
minor cracks etc) can be repaired by the DIY
owner using a two-part epoxy filler repair
material. Once mixed in equal proportions,
this is used in similar fashion to the bodywork
filler used on metal panels. The filer is sually
cured In twenty to thirty minutes, ready for
sanding and painting.

If the owner is renewing a complete
component himself, or if he has repaired it
with epoxy filler, he will be left with the
problem of finding a suitable paint for finishing
which is compatible with the type of plastic
used. At one time, the use of a universal paint
was not possiole, owing to the complex range
of plastics encountered in body component
applications. Standard paints, generally
speaking, will not bond to plastic or rubber
satisfactorily. However, it is now possible to
obtain a plastic body parts finishing kit which

6.4 Front bumper ~to-} bady belts farrowed)

.. 1o gain access to the bumper
retaining nut {viewed from underneath the
wheelarch liner)

consists of a pre-primer treatment, a primer
and coloured top coat. Full instructions are
normally supplied with a kit, but basically, the
method of Use is to first apply the pre-primer
fo the component concemed, and allow it to
dry for up to 30 minutes. Then the primer is
applied, and left to dry for about an hour
before finally applying the special-coloured
top coat. The result is a correctly-coloured
component, where the paint will flex with the
plastic or rubber, a property that standard
paint dues nol normally possess.

Where serious damage has occurred, or
large areas need renswal due to neglect, it
means that complete new panels will need
welding-in, and this is best left to
professionals. If the damage is dus to impact,
it will aiso be necessary to check completely
the alignment of the badyshell, and this can
only be carded out accurately by a
Vauxhall/Opel cealer, using special iigs. If the
body is left misaligned, it is primarily
dangerous as the car will not hardie propery,
and secondly, Uneven stresses will be
imposed on the steering, suspension and
possibly transmission, causing abnormal
wear, or complete failure, particularly 1o such
items as the tyres.

6.6 Unscrewing a bumper-to-wheelarch
liner lower screw

6.3 Unscrew the bolts securing the
bumper mounting brackets to the
crossmember, one on each side of the

radiator grille aperture

Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it secursly on
axle stands (see Jacking and vehile support.
2 Unclip the access covers, situated at the
top of each wheelarch liner, and unscrew the
two plastic nuts (one on each side) seauring
sither end af the bumper to the vehicle (see
illustrations). Note that the plastic retaining
futs should be discardad, and new ones used
on refitting

3 Remove the radiator grille s described in
Section 22, then unscrew the two holts
securing the bumper mounting brackets to the
crossmember, one iocated on each side of the
radiator grile aperture (see illustration).

4 Slacken and remove the three bolts
securing the bottom of the bumper 1o the
vehicle body {see illustration).

5 On maodels with front foglights, disconnect
the wiring connector from each light unit

6 Undo the four screws (two on either side]
sscuring the ends of the bumper to the
wheelarch liner (see illustration).

7 With the aid of an assistant, release the
bumper ends from the wheelarch outer trim
covers, and remove the bumper from the front
ofthe vehicls (sse iuetratian. On models

5.7 Garefully ease the wheelarch outer
trim covers away from the vehicle, then
release the bumper ends and remove the
bumper from the vehicle
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7.2 Rear bumper upper retaining screws
(arrowed)

with headlight washers, note that it will be
necessary to disconnect the supply hose from
the T-piece as it becomes accessiole
Refitting

8 Refitting is a reversal of the removal
procedure, using new plastic nuts, and
ensuring that all bumper fasteners are
securely tightened.

7 Rear bumpetu
~ removal and refmmg

Removal

Corsa and Corsavan

1 Remove the number plate light unit as
described in Chapter 12.

2 Open the tailgate, and undo the three
screws securing the top of the bumper ta the
vehicle {see illustration).

3 Slacken and remove the four screws
securing the bottom of the bumper to the
vehicle body (see illustration).

4 Unscrew the two plastic nuts (one on either
side) securing the ends of the bumper to the
inside of the wheelarch (see illustration).
Note that the plastic nuts should be
discarded, and new anes used on refitting.

5 With the aid of an assistant, unclip the
bumper ends from the wheelarch outer trim

7.8 Unscrew the four upper screws (arrowed) and the lower
screws . ..

7.3 Unscrew the four screws securing the
bottom of the bumper to the vehicle . . .

7.5 Release the bumper ends from the
wheelarch outer trim covers, and remove
he rear bumper

vers, and remove the bumper from the rear
of the vehicle (see Illustration).
Combo Van
& Remove both rear number plate light units
as described in Chapter 12
7 Prise out the trim plug from either and of
the bumper to gain access to the bumper
retaining bolts, then slacken and remove the
two mounting bolts (one on either end) (see
illustrations).
8 Undo the three screws securing the bottom
of the bumper to the vehicle, and the four
screws securing the top of the bumper (o the
vehicle (see illustration).
9 Lift the bumper away from the rear of the
vehicle (see illustration).

7.4 ... and the plastic nut securing each
end of the bumper to the wheelarch

7.7a On Combo Van models, prise out the
trim plug from either end of the bumper . . .

« then slacken and remove the
bumper end bolts.

. and remove the bumper
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7.10a Remove the foam wedges ...

10 1f necessary, siide the foam wedges out
from between the bumper mountings, and
unbolt the mountings from the vehicle body.
Each mounting is retained by two bolts (see
illustrations).

Refitting

11 Refitting Is a reverse of the relevant
removal procedure, ensuring that il disturbed
fasteners are securely tightened. Before
bolting the bumper in position, ensure that the
number plate light wiring is fed througn the
bumper apertures).

Removal

1 Open the bonnet, and have an assistant
support it. Using a pencil or felt-tip pen, mark
the outline position of each bonnet hinge
relative 1o the bonnet, to use as a guide on
refitting

2 Undo the retaining screws, and lift the left-
hand windscroen cow! panel to improve
access to the washer reservoir. Undo the
reservoir retaining nut, then disconnect the
windscreen washer supply pipe from the
reservolr pump, and release it from the bonnet
hinge (see llustration).

3 Undo the bonnet retaining bolts and, with
the help of an assistant, carefully lift the
bonnet clear (see illustrations). Store the
bonnet out of the way, in a safe place. Inspect
the hinge for signs of wear or damage. If hinge
renewal Is necessary, the vehicle must be
taken to a Vauxhal/Opsl dealer, as renewal
requires the windscreen to be removed (see
Section 20).

Refitting and adjustment

4 With the aid of an assistant, offer up the
bonnet, and Ioosely it the retaining bolts.
Align the hinges with the marks made on
removal, than tighten the retaining bolts
securely. Reconnact the windscreen washer
supply pipe.

5 Close the bonnet, and check for alignment
with the adjacent panels. If necassary,

7.10b ... then undo the twa retaining bolts
(arrowed) ...

slacken the bonnet support bolts, and realign
the bonnet to suit. Once the bonnst is
cormeatly aligned, securely tighten the boits.

& Once the bonnet is correctly aligned, check
that the bonnet fastens and releases in a
satisfactory manner, and if necessary adjust
the lock striker as described in Section 10.

Removal

1 Open the bonnet, and unscrew the release
cable retaining clamp screw from the body
crossmember {see illustration).

2 Release the outer cable from the clamp,
then detach the inner cable from the lock

spring.

8.2 Disconnect the washer hose from the
reservoir pump ... .

8.3b ... and lift the bonnet away from the
vehicle with the aid of an assistant

and unhook the burnper
mounting from the vehicle

3 Wark back along the cable, releasing it from
all the relevant retaining clips and ties, whilst
noting its correct routing. Release the rubber
sealing grommet from the engine
compartment bulkhead, and tie a piece of
string to the cable end, this can then be used
to draw the cable back into position.

4 From inside the vehicle, unclip the bonnet
release lever from the side'of the driver's
footwell,

5 Withdraw the lever and cable assembly
from inside the vehicle. Once the cable end
appears, untie the string and leave it in
position in the vehicle; the string can then be
used to draw the new cable back into
position

Refitting

6 Tie the string to the end of the cable, and
use the string to draw the bonnet release
cable through from inside the vehicle into the

9.1 Slackening the bonnet release cable
clamp screw
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engine compartment. Once the cable is
through, untie the string.

7 Ensure that the cable is correctly routed
and retained by all the refevant clips and ties,
then seat the outer cable grommat in the
engine compartment bulkhead.

8 Connect the inner cable to the lock spring,
and seat the outer cable in its retaining clamp.
Position the outer cable so that all free play is
removed from the inner cable, then securely
tighten its clamp screw.

9 Check the operation of the bonnet release
lever before shutting the bonnet.

Bonnet fock hook

1 Drill out the pivot pin, and remove the lock
hook and return spring from the bonnet {see
illustration).

2 On refitting, locate the hook and spring in
the bonner bracket, and insert a new pivot
pin. Secure the pin in position by flattening its
end with a suitable pair of pliers

Lock striker

3 Slacken the striker locknut, then unscrew
the striker from the bonnet and recover the
washer. If necessary, unscrew the locknut
from the end of the striker, and remove the
spring and spring seats.

4 Where necessary, fit the spring and spring
seats 1o the striker, and screw on the locknut.
Fit the washer to the striker, and screw the
striker into position in the bonnet, tightening it
only lightly at this stage,

5 Hold the locknut, and adjust the position of
the striker 5o that the distance from the lower
spring seat to the inside of the bonnet is 40 to
45 mm (see illustration).

6 When the striker is correctly positioned,
securely tighten the locknut.

Lock spring

7 Urhook the spring from the body

crossmember, then free it from the release
cable and remova it from the vehicle.

101 Bonnet lock hook is removed by
drilling out its pivot pin (arrowed)

8 On refitting, ensure that the spring is
correctly engaged with the cable and
crossmember. Check the operation of the
bonnet release lever before shutting the
bonnet,

Removal

All front and Corsa rear doors

1 Open the door to gain access to the wiring
connector which is fitted to the front edge of
ihe door.

2 Disconnect the wiring connector from the

11.2 Release the locking ring, and
disconnect the wiring connector from the

11.4b ... and lower plastic cover . . .

10.5 When refitting, adjust the position of

the bonnet lock striker as described in text

front edge of tne door. To do this, unscrew
the connector locking ring, then oull the
connector away from the door (see
illustration).

3 Using a suitable hammer and punch, tap
out the roll pin securing the door check link to
the vehicle body {see illustration).

4 Remove the plastic covers (where fitted)
from the door hinge pins. Have an assistant
support the door, then drive both hinge pins
out of position using & hammer and suitable
punch (see illustrations). Remove the door
from the veficle.

5 Inspect the hinge pins for signs of wear or
damage, and renew if necessary. The check
link roll pin should be renewed as a matter of
course.

Combo Van rear door

6 Open the rear door, and release the

11.3 Tap out the check link roll pin using a
suitable hammer and punch

11.4c ... then tap out the hinge pins whilst
an assistant supports the weight of the door
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11.6 On the Gombo Van rear daor, release
the check link spring from the door pin

11.7a Unclip the wiring from the vehicle
body...

11.7¢ ... and disconnect the relevant rear
door wiring

chack link spring from the door pin (see
illustration)

7 Where necessary, trace the wiring back
from the door to its wiring connectors in the
main vehicle body. Discannect the wiring
connectors, then free the grommet from the
vehicle body, and withdraw the wiring loom so
that it is free to be removed with the door (see
illustrations).

8 Have an assistant support the door, then
slacken and remove the four hinge retaining
bolts and remove the door from the vehicle
(see illustration)

9 If necessary, the hinga(s)
unbolted and removed,

can then be

11.15a Rear door lock striker - Combo Van

11.8 Unscrew the hinge retaining bolts
and remove the door

Refitting
All front and Corsa rear doors
10 Refitting is the reversal of removal, using a
new check link roll pin.
Combo Van rear door
11 Refitting is a reversal of the removal
procedure, tightening the hinge bolts
securely, and ensuring that the wiring is
securely reconnected,
Adjustment
All front and Corsa rear doors
12 Adjustment of the door position Is not
passible; the hinges are welded to the vehicle

11.15b Rear door latch striker - Combo Van

i i =
11.7b ... then release the grommet . . .

body and door, and cannot be repositioned.
Misalignment of the door can only be caused
by accident damage or wear of the hinge pins.
13 Door ciosure may be adjusted by altering
the position of the door lock striker on the
body. Slacken the striker retaining bolts,
reposition the striker as required, then
securely retighten the bolts.

Combo Van rear door

14 Slight adjustment of the daors can be
achieved by slackening the hinge retaining
bolts and repositioning the hinge/door.

15 Door closure may be adjusted by altering
the position of tne door lock striker on the
coor/body (as applicable). Slacken the striker
retaining bolts, reposition the siriker as
required, then securely retighten the bolts
(see illustrations)

Removal
Front door

1 Unscrew the door pocket retaining screws,
and pull the pocket downwards and away
from the door to release its retaining clips, On
models with alectric windows, disconnect the
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window switch wiring connectors as the
pocket is removed (see illustrations)

2 Lift the inner door lock handile, and carefully
prise the handle trim cover out from the door
tim panel (see illustration).

3 Where necessary. remove the loudspeaker
from the armrest handle as described in
Chaper 12, and free the electric exterior mirror
or passenger side window switch (as
applicable) from the armrest (see illustration)

4 Undo the three retaining screws, and

remove the armrest handle from the door (see
illustration).

5 Undo the retaining screw (where fitted) and
unclip the exterior miror inner trim panel from

12.3 Where necessary, carefully prise the
exterior mirror switch out of the armrest

i order to remove the inner trim
panal

1212 Undo the retaining screws  (zmowed) and remove the door
poc

the door. On models with manually-operated
mirrors, it wil be necessary to pull the knob
off the adjusting lever in order to remove the
panel {see illustrations).
6 On macels with manual windows, release the
retaining clip and remove the window regulator
handie. To release the clip, fabricate a hook
from a piece of welding rod, and use the rod to
hook the clip out from between the handle and
bezel (see illustration). Side the handle off the
regulator, and remove the hancle bezel.
7 Carefully prise the window inner sealing
trip from the top edge of the door trim panel
(see illustration).
8 Slacken and remove the retaining screws

12.4 Undo the retaining screws {arrowed)
and remove the armrest - three-door
model shown

126 O ol with miaral winkiuws,
unhook the regulator handlle retaining clip
using a piece of welding rod

remove the knob from the adjusting lever . ..

12, |b Where necessary, disconnect the electric window switch
wiring connectors as the pocket is removed

12.2 Lift the handle, and unclip the handle
trim cover from the door panel

2
12.5a On models with manually-epevaled
‘exterior mirrors, it will be necessary to

12.7 Garefully prise out the window
sealing strip from the top of the inner trim
panel
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1213 . .. then prise out the window
sealing strip from the top of the door

12.8b .

1210 Unelip th
inner handle

on the rear edgs of the panel, and at the front
of the panel, directly below the exterior mirror,
nd remove the trim panel from the door (see
ustrations).

Rear door

9 Undo the retaining screws, and remove the
handle from the rear door (see illustration).
10 Lift the inner door lock handle, and
carsfully prise the handle trim cover out from
the door trim panel isee illustration)

11 Remove the window regulator handle as
described in paragraph 6.

12 Carefully prise the inner trim panel away
from the rear of the door {see i i

12.8¢ ... and remove the trim panel from
the door - three-door model shown

12.12 Unclip the inner trim panel from the
rear door . ...

13 Carefully priss the window inner sealing strip
from the top edge of the door trim panel (see
illustration). The strip retaining clios should stay
in position on the door:; i they are loose, remove
then and stors with the sealing strip.

14 Unscrew the retaining screws from the
adge of the door trim panel, and remove the
parel from the door {see lllustration).
Refitting

15 Refitting is the reverse of the relevant
removal procedure. On models with manual
windows, fit the retaining clip to the regulator
handle before fitting the handle onto the

12.14 Undo the retaining screws (arrowed) and remove the inner
trim panel from the rear door

regulator (see i

12.15 When refitting, fit the clip (arrowed) to the regulator handie
before fitting the handle to the door
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13.2 Carefully peel the weathershield
away from the door to gain access to the

lock components.

Removal

Interior handle

1 Remove the door inner trim panel as
described in Section 12

2 Peel the polythene weathershield away
from the door to gain access to the door lock
components (see illustration), Where
necessary, cut around the trim panel screw
brackets, using a sharp knife, to release the
weathershield.

3 Release the retaining clip by pivoting it
away from the link rod, and detach the rod
from the lock assembly.

4 Unclip the interior handle from the door,
and remove it complete with the rod (see
illustration)

Front exterior handle

5 Remove the door inner trim panel as
described in Section 12, and peel back the
weathershield (see paragraph 2).

6 With the window fully raised, undo the
retaining bolt(s) from the base of the window
guide, and manoeuvre the guide out from the
door.

7 Release the retaining clips by pivoting them
away from the link rods, and free the link rods
from the lock assembly.

13.11b . acket
and spring, noting its correct fitted
position.....

184 The interior handle simply unclips
rom the door

13.8b ... then free the lock cylinder
mounting plate from the rear of the
xterior door handle

8 Unsorew the two hande retaining nuts, and
detach the lock cylinder mounting plate from
the rear of the handle (see illustrations).

9 Lift the retaining clips on the base of the
handle, and remove the handle from the
outside of the door.

Front lock cylinder

10 Remove the exterior door handle as
described above, then manoeuvre the lock
cylinder mounting plate out of the door.
Where necessary, trace the wiring back from
the central locking/alarm microswitch, and
dlisconnect it at the wiring connector to enable
the plate fo be removed.

11 With the mounting plate removed, insert
the key into the lock cylinder, then prise off
the C-clip from rear of the mounting plate, Lift

13.11¢ ... and withdraw the lock cylinder

s

off the link rod bracket and spring, noting their
correct fitted locations, and withdraw the lock
cylinder (see illustrations).

Front lock

12 Remove the door inner trim panel as
described in Section 12, and peel back the
weathershield (see paragraph 2).

13 Remove the window guide as descrived
in paragraph 6.

14 Undo the three retaining screws, and
manoeuvre the lock assembly out of the
door, On models with central locking,
disconnect the wiring connector from the
servo unit as it becomes accessible (see
illustrations).

Rear exterior handle (Corsa)

15 Remove the door inner trim panel as
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13.14b .., then remove the lock assembly

from the door

13.17a Slacken and remove the upper
window guide retaining bolt . ..

137c ... and manoeuvre the guide
upwards and out of the rear door

18.19 Undo the two nuts, and froe the
mounting plate from the rear of the
exterior handle

18:14¢ On models with centralfoc
disconnect the wiring connector Fomtne
servo unit before removing the lock

13.16 Free the sealing strip from the rear
of the door to gain access to the guide
upper retaining bolt

described in Section 12, and peel back
the weathershiold (see paragraph 2)
Carefully prise the outer trim panel away from
the door.

16 Wind the window fully down, and release
the window sealing strip from the rear of the
door and guide, to gain access to the
retaining bolt (see illustration).

17 Undo the two guide retaining bolts, and
manoeuvre the guide upwards and out from
the door (see illustrations).

18 Release the retaining clips by pivoting
them away from the link rods, and free the link
rods from the lock assembly (see
illustration).

19 Undo the two nuts, and free the mounting
plate assembly from the rear of the handle
e 5

1318 Pivot the retaining clip (arrowed)
‘away from each link rod, and disconnect
the rods from the lock

20 Lift the retaining clips on the base of the
handie, then remove the handle from the
outside of the door, freeing its link rod from
the lock (see illustration).

Rear lock (Corsa)
21 Remove the exterior handle as described
above, and manoeuvre out the mounting plate
assembly (see illustration).

22 Undo the three retaining screws,
and remove the lock assembly (see
ilustrations). On models with central
locking, disconnect the wiring connector
from the servo unit as it becomes
accessible.

13.20 Remove the exterior handle from the
door, freeing its link rod from the lock

13.21 Remove the lock cylinder mounting
plate from the door to improve access to
the rear door lock
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Rear lock and lock cylinder (Combo

23 Carefully prise the access cover out from
the rear door. To further improve access, prise
out the rstaining clips and remove the trim
panel from the centre of the door (see
illustrations).

24 Release the retaining clips by pivoting
them away from the link rods, and free the link
rods from 1the lock assembly (see
illustration)

25 Undo the two retaining nuts, then free the
lock cylinder mounting plate from the rear of
the handle. Undo the taree lock assembly
retaining screws, and manoeuvre the lock and
cylinder mounting plate assembly out of the
door [see illustrations).

26 Release the retaining clip, and
separate the lock and mounting plate (see
illustration).

27 If necessary, to remove the lock
cylinder, insert the ksy into the lock cylinder,
then prise off the G-clip from rear of the
mounting plate. Lift off the link rod bracket
and spring, noting their correct fitted
lacations, and withdraw the lock cylinder (see
illustration)

Rear handle (Gombo Van)

28 Remove the lock and lock cylinder
mounting plate as described above.

29 Lift the retaining clips on the base of the

from the rear door

L
13230 .
gain access to the lock

13.23a On Combo Van models, prise out
the access cover ...

13.24 Link rod pivot clips (arrowed) are
released by pivoting them away from the

13.25a Free the lock cylinder mounting
plate from the handle .

13.25b . . . then undo the three lock
retaining screws

and manoeuvre the lock and
cylinder mounting plate assembly out of
the door

13.25¢

13.26 Release the ref

and separate the lock from the lock
cylinder mounting plate

ing clip (arrowed),

13.27 Lock cylinder and associated
‘components are retained by a C-clip
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13.29 Door handle is retained by two clips
(locations arrowed)

hancle, and remove the handle from the
outside of the door (see illustration),

Rear latch lock (Combo Van)

30 Carefully prise the access cover from the
rear door (see ration). To further
improve access, prise out the retaining clips
and remove the trim panel from the centre of
the door.

31 Releass the retaining clip, and pull the
knob off the latch handle (see illustration).
32 Release the retaining clips by pivoting
them away from the link rods, and free both
link rods from the lock (see illustration).

33 Undo the three retaining screws, and
manoeuvre the latch lock out from the door
(see illustration).

Rear latches (Combo Van)

34 Remove the access cover and trim panel
as descrioed in paragraph 30.

13.32 Detach both link rods (arrowed)
from the lock . ...

3 ;
13.30 Remove the access cover to reveal
the latch lock

35 Release the relevant rotaining clip by
pivoting it away from the link rod, and free the
link rod from the lock.

36 Undo the screws securing the laich to the
door, and guide the latch and link rod out of
position (see illustrations).

37 If necessary, remove the second latch in
the same way.

Refitting

38 Refitting is the reverse of the removal
sequence, noting the following points;

4 Ifafock cylinder has been removed, on
refitting ensure that the spring and link
rod bracket are correctly positioned and
are securely held by the C-clip. Check the
operation of the lock cylinder, making
sure that the spring retumns the cylinder fo
its central position, before refitting the
plate to the door.

b) Ensure that all ink rods are securely held
in position by their retaining clips.

<) Apply grease to all fock and link rad pivot
Ppoints.

o) Before installing the relevant trim panel,
thoroughly check the operation of all the.
door lock handes and, where necessary,
the central locking system, and ensure
that the weathershield is correctly
positioned,

&) On models with side air bags
incorporated in the front seats, It is vitally
important that the polythene
weathershield ftted behind the trim panel
is undamaged and perfectly sealed to the
door around its complete contact area. If
this s not the case the side air bag impact

13.31 Release the retaining clip, and slide
the knob off the latch lock handie

sensor may ot function correctly. If the
weathershield was damaged in any way
during removal, or if a perfect seal cannot
be made, renew the weathershieid.

Removal

1 Remove the door inner trim panel as
described in Section 12.

2 Peel the polythene weathershield away
from the door to gain access to the door lock
components. Where necessary, cut around
the trim panel screw brackets, using a sharn
knife, to release the weathershield. Proceed
as described under the relevant sub-heading.
Front manual window

3 With the window fully raised, undo the
retaining bolt(s) from the base of the window
rear guide, and manoeuvre the guide out from
the door.

4 Wind the window down, and position it so
its guide is in the centre of the door aperture.
5 Mark the position of the regulator guide
retaining bolts on the dooar, then undo the two
bolts and release the regulator bracket from
the door. The marks can then be used on
refitting to make sure the bracket is correctly
positioned.

6 Release the regulator rollers from the ends
of the window glass guide rail, then ift the
glass and manoeuvre it out from the door.

o ot i lock ot
from the door

13.33 .

13.362 Undo the two bolls .

and slide the latch and link rod
out from the door
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- r—]
14.12b ... then manoeuvre the window
guide out from the door

14.12a Undo the two retaining bolts

(arrowed) .. .

the window sealing strip from the rear of the
door and guide, to gain access to the guide
retaining bolt.
10 Undo the two bolts, and remove the
window guide from tne door (see illus-
trations 13.17a, 13.17b and 13.17¢).
11 Tilt the window glass forwards, and free
the window guide from the regulator
mechanism. The olass can then be
manoeuvred out from the door.
Front regulator

~i > : W Note: A pop-rivet gun and suitable rivets will
14.14a Mark the position of the regulator -

be required when refitting. The rivet heads
guide bolts on the door, then undo the 14.14b ... and remove the guide should be approximately 4.8 mm in diameter
Bolts:,.. and 11 mm In fength.
3 12 With the window fully raised, undo the
Front electric window Rear retaining bolt(s) from the base of the window
7 Remove the regulator assembly as 8 Carefully prise the outer trim panel away guide, and manoeuvre the guide out from the
described below. The glass can then be lifted  from the door. door (see illustrations).
out from the door (see illustration). 9 Wind the window fully down, then release 13 Position the window so that its guide rail

is in the centre of the door aperture, and
wedge it In position with a suitable wooden or
rubber wedge.

14 Mark the position of the regulator guide
retaining bolts on the door, then undo the two
bolts and remove the guide (see illustrations).
15 Using an 8.5 mm drill bit, drill out the rivets
securing the regulator assembly to the door,
taking great care not to damage the Goor
panel. With all the rivets removed, free (e
regulator rollers from the ends of the window
glass guide rail, and manoeuvre the regulator
assembly out through the door aperture. On
. - models with electric windows, disconnect the
14.15a Front door window regulator wiring connector from the regulator as It
retaining rivets (arrowed) - manual window uitable dril becomes accessible (see illustrations).

14.15¢ .. . then free the regulator rollers 14.15d ... and remove the regulator
from the window glass . ... assembly from the door

14.15¢ On models with electric windows,
disconnect the wiring connector from the
regulator as it is removed
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Rear regulator

Note: A pop-rivet gun and suitable rivets will
be required when refitting. The rivet heads
should be approximately 4.8 mm in diameter
and 11 mm in length.

16 Position the window so that its guide rail
is in the centre of tne lower door aperture, and
wedge it in position with a suitable wooden or
rubber wedge.

17 Using an 8.5 mm drill bit, drill out the
rivets securing the regulator assembly to the
door, taking great care not to damage the
door panel (see illustration).

18 With all the rivets removed, free the
requiator from the glass guide rall, and
manoeuvre it out through the door aperture.
Refitting

19 Refitting is the reverse of the removal
procedure, noting the following points:

&) Wnere the regulator has been removed,
remove the remains of the old rivets
before fitting the regulator to the door
Engage the regulator with the window
gless, and secure it in position with new
pap-rivets.

5) On the front window, align the regulator
guide bolts with the marks made on
removal, then tighten them sacurely.

) Check the window moves smoothly and
easily up and down, without any sign of
tight spots If the window movement is
stift, trace and recty the cause. On the
front window, movement is acjusteble by
slackening the requiator guide bolts and

152 Undo the retaining screws, and
remove the parcel shelf lifter hooks from
the tallgate . ...

16.4b ... and the heated rear window
wiring connector . . .

retaining rivets {arrowed) - five-door
dels

moving the bolts up and down the sfotted
holes. Find the position where the
window movement is the sasiest, then
securely tighten the bolts.

o) Refit the weathershield, making sure it is
securely stuck to the door, then
install the trim panel as described in
Section 12.

15 Tailgate and support struts.
rsﬁg@a!f and s?n%;xg ;

r

Removal
Tailgate
1 Disconnect the battery negative terminal

and remove the inner trim panel

{refer to Disconnecting the battery in the
Reference Chapter),

2 Open the tailgate, and detach the parcel
shelf cords. Undo the retaining screws, and
remove the lifter hooks from the tailgate (see
illustration).

3 Carefully prise out the retaining clips, and
remove the inner trim panel from the tailgate
{see illustration).

4 Disconnect the wiring connectors from the
tailgate  wiper motor, central locking
components and/or courtesy light switch (as.
applicable). Undo the relevant tailgate wiper
motor bolt, and free the earth lead. Also
disconnect the wiring connector from the
heated rear window element. Tie a suitable
length of string to the end of the wiring loom,
then free the grommet from the top of the
tailgate and withdraw the wiring loom (see
illustrations). When the end of the loom
appears, untie the string and leave it in
position in the tailgate; it can then be used to
draw the wiring back into position when
refitting.

5 Where necessary, prise out the washer jet
from the tailgate/spoiler (as applicable), and
disconnect it from the washer hose (see
illustrations). Tie a suitable length of string to
the hose end, then witndraw the hose, leaving
the string in position in the same way as for
the wiring.

6 Have an assistant support the tailgate, then
raise the spring ciips and pull the support
struts off their balljoint mountings on the
tailgate. Prise out the hinge pin retaining clips,

15.4c ... then remove the grommet and
withdraw the wiring from the tailgate

Al il
15.5a Prise the washer jet out from the
tailgate .
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~and disconnect it from the hose
(1 6 litre DOHC model - Jet mounted in
spoiler)

then tap both hinge pins out of position and
remove ihe tailgate from the vehicle (see
illustrations).

7 Examine the hinge pins for signs of wear or
damage, and renew if necessary.

Support struts

8 Support the tailgate in the open position
using a stout piece of wood, or with the help
of an assistant.

9 Raise the spring clips, and pull the support
strut off its balljoint mountings on the tailgate
and vehicle body (see illustration)
Refitting

Tailgate

10 Refitting is a reversal of the removal
procedure, noting the following points:

2) Prior to refitting, apply  smear of multi-

purpose grease to the hinge pins.

b Ensurs that the hinge pins are securely
retained by their clips, and that the
support struts are securely held in
position by their spring clips.

©) Use the string to draw the wiring loom
and washer hose through into position,
and ensure that alf wiring connectors are
correctly reconnected.

Support struts

11 Refitting is a reverse of the removal
procedure, ensuring that the strut is securely
retained by its spring clips.

16.6 Release the retaining clip (arrowed) and detach the link rod
from the tailgate lock cylinder casting

15.9 Lift the retaining chp, and free the
support strut fro ts

16 Tailgate lock companents =
removal and reﬁttmg

Removal

1 Release the rear parcel shelf lifting cords
from the tailgate, then unclip the shelf and
remove It from the vohicle.

2 Undo the retaining screws, and remove the
parcel shelt itting corc hooks from the tailgate
trim panel.

3 Carefully prise out the retaining clips, and
remove the trim panel from the tailgate
Proceed as described under the relevant sib-
heading,

. then withdraw the hinge pin and
it off the tailgate

1560 ..

16.5 Tallgate lock is retained by three
screws (arrowed)

Lock

4 From inside the tailgate, release the retaining
clip by pivoting it away from the link rod, and
detach the rod from the lock assembly.

5 Slacken and remove the three screws, and
remove the lock from the tailgate (see
lustration).

Lock cylinder

6 From inside the tailgate, release the
retalning clip by pivoting It away from the link
rod, and detach the rod from the lock cylinder
{see illustration).

7 Whers necessary, release the retaining clip
and detach the central locking/alarm
microswitch from the top of the lack cylinder
(see illustration).

16.7 Where necessary, release the microswitch from the top of

the casting
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16.82 Undo the three nuts (arrowed), then
remove the lock cylinder casting from
side the tailgate

8 Undo the three nuts and remove the
exterior handle; the lock cylinder casting can
»en be manceuvred out of the tailgate (see
illustrations).

9 To dismantle the assembly, insert the key
into the lock cylinder, then tap out the roll pin
from the rear of the cylinder housing using a
suitable pin punch, and remove the link
rod bracket from the rear of the cylinder
(see illustration). Note which way
around the bracket is fitted. Discard the
roll pin; a new one should be used on
refitting.

10 Release the retaining catches, remove the
trim cover, and free the lock cylinder housing
from the casting. The lock cylinder can then
be withdrawn from its housing.

17.2a Unclip the ECU mounting
bracket . ..

Refitting
Lock

11 Refitting is & reverse of the removal
procedure.

Lock cylinder

12 Insert the lock cylinder into its housing,
and insert the housing and spring into the
main casting. Refit the link rod bracket,
making sure tis fitted the correct way around,
and secure it in position with a new roll pin
Check the operation of the lock, then refit the
trim cover.

13 Refit the lock cylinder casting and exterior
handle to the tailgate, then fit the retaining
nuts and tighten them to the specified torque.

17.3 ... to gain access to the central
locking control unit (retaining bolts
arrowe:

17.8 Front door lock servo unit is retained
by two screws (arrowed)

16.9 Lock cylinder roll pin can be tapped
out with a suitable punch

On models with central locking, make sure
that the casting Is correctly engaged with the
servo unit rod before tightening the retaining

2
-

14 Connect the link rod, and secure It In
position with the clip.

15 Where necessary, clip the alarm/
central locking switch back onto the lock
assembly.

16 Refit the trim panel and parcl shelf.

Electronic control unit

1 Ensure that tne ignition is switched off.

Remove the fuel injection ECU as described in
Chapter 44 or 4B.

2 Release the retaining clip, then remove the
EGU mounting bracket from the side of the
footwell and withdraw the Insulation panel
(see Illustrations).

3 Undo the two bolts and remove the central
locking ECU from the vehicle, disconnecting
the wiring connector as it becomes accessible
(see illustration).

4 Refitting is the reverse of removal

Front door servo

5 Remove the relevant lock assembly as
described in Section 13.

6 Undo the two retaining screws, and detach
the servo unit from the lock (see illustration)

7 Refitting is the raverse of removal,

Rear door servo

Corsa

8 Remove the relevant lock assemoly as
described In Section 13.

9 Undo the two retaining screws, and detach
the servo unit from the lock.

10  Refitting is the reverse of removal.
Combo Van

11 Carefully prise the access cover out from
the rear door. To further improve access, prise
out the retzining clips and remove the trim
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17.11a On Combo Van rear door, unclip 17.11b ... and remove the trim panel to 17.13a Detach the link rod (A) and undo
the access cover . . . improve access to the servo unit the retaining screws

panel from the centre of the door {see
illustrations).

12 Release the retaining clip by pivoting it
away from the link rod, and free the servo unit
link rod from the lock assembly.

13 Undo the two retaining screws and
remove the servo unit from the door,
disconnecting its wiring connector as it
becomes accessible {see illustrations).

14 Refitting is the reverse of removal. Prior to
installing the trim panel, check the operation
of the servo unit.

Tailgate servo 17.13b ... then remove the servo unitand  17.16a Disconnect the wiring S
15 Remove the tailgate inner trim panel as disconnect ts wiring connector then undo the retaining bolts (arrowed) .
described in paragraphs 1 10 3 of Section 16.
16 Undo the two bolts and manoeuvre the
servo unit out of position, disconnecting the
wiring connector as it becomes accessible
(see illustrations).

17 Refitting is the reverse of removal,
ensuring that the servo rod is correctly
engaged with the lock casling (see
illustration). Prior to instaling the trim panel,
check the operation of the servo unit.

Fuel filler cap servo
18 Remove the right-hand rear light unit as

described in Chapter 12,
19 Disconnect tne servo unit wiring

connector, then undo the retaining screws 17+ . and remave the servo unit from  17.17 When reﬂmng, ensure that the servo
and manoeuvre the servo out through the rear the tailgate unit rod (arrowed) Is correctly engaged
light aperture (see illustrations). with the lack

17.19a Disconnect the wiring 17.18b ... then undo the two retaining 19¢ ... and remove the fuel filler cap
connector ... screws (arrowed) . .. Tvo unit
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17.24a When refitting, ensure that the

microswitch is correctly located on the
ns...

20 Refitting is the reverse of removal,
ensuring that the servo unit rod is correctly
engaged with the filler cap hole. Check the
operation of the servo unit before refitting the
light unit.

Door microswitch

21 Remove the door inner trim panel as
described in Section 12.

22 Peel the polythene weathershield away
from the door to gain access to the door lock.
Where necessary, cut around the trim panel
screw brackets, Using a sharp knife, to release
the weathershield

23 Using a suitable screwdriver, prise off the
switch retaining clip, and disengage the
switch from the lock cylinder mounting plate.
Trace the wiring back ta its connector, then
disconnect it and ramove the switch from the

24 Refitting is the reverse of the removal,
making sure that the switch is correctly
located on the mounting plate pins. Also
ensure that the wiring is routed around the
back of the window guide so that it doesn’t
foul the window movement  (see
illustrations).

Tailgate lock microswitch

25 Remove the tailgate trim panel as
described in paragraphs 1 to 3 of Section 16.
26 Using a suitable screwdriver, prise off the
switeh retaining clip, and disengage the

17.26 Release the retaining cl
remove the microswitch from the tailgate
fock

..and secure it in posﬂ.lun with
the retaining clip

switch from the lock cylinder mounting plate
(see lliustration). Trace the wiring back to its
connector, then disconnect it and remove the
switch from the tailgate.

27 Refitting is the reverse of the removal,
making sure that the switch is correctly
located and securely retained by its clip

18 Elegtric window
-t ovaiand;feﬂﬁm

Note: Every time the battery is disconnected,
or the electric window motors are
disconnected, it will be necessary when
reconnecting to reprogramme the motors, to
restare the one-touch function of the buttans.
To do this, fully close both front windows.
With the windows closed, depress the up
button of the oriver’s side window for
approximately 5 seconds, then release it and
depress the passenger side window up button
for approximately 5 seconds.

Window switches
1 Refer to Chapter 12.

Window winder motors
2 Remove the regulator as

17.24c Make sure that the switch wiring Is
correctly routed, and reconnect the wiring
connector

bracket, to prevent it moving as the motor is
removed. The arm is spring-loaded, and if it is
not secured in position, it will be forcibly
twisted as the motor is removed, and could
severely damage your hands.

4 With the reguiator arm secured, slacken
and remove the three retaining screws, and
separate the motor and regulator (see
illustration). Do not attempt to dismantle the
motor assembly, as it is a sealed unit.

5 Fit the motor assembly to the regulator, and
securely tighten its retaining screws.

6 Release the regulator arm, and install the
regulator mechanism as described in

Section 14,

:
&
N

amponavns -
rermvai and Ieﬁﬁmg

Note: Thersiare woidlersnt manuhotijers
of the exterior mirrors fitted to Corsa models,
and the indlvicual mirror components are not
interchangeable between the two types. This
mirror type is indicated by a symbol on the
rubber seal located on the inside of the mirror
(the mirror must be removed to see this) (see
illustration). Identify the mirror type before
ordering mirror spares.

described in Section 14.
3 Prior to removing the motor, it is necessary
fo secure the regulator arm to the mounting

|
@2

]

184 Electric window motor retaining
screws (arrowed)

19.0 Exterior mirror manufacturer’s
identification markings

1 Engelmann 2 Fico
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H : : .
19.3 Exterior mirror retaining bolts
{arrowed) - manually-operated mirror

Manually-operated mirror
1 Pull off the knob from the mirror adjusting

lever.

2 Unda the screw (where fitted), and unclip
the Inner trim panel from the door.

3 Undo the retaining bolts, and remove the
mirror assembly from tho outside of the door
(see illustration).

4 Refitting is the reverse of removal.
Electrically-operated mirror

§ Undo the retaining screw (where fitted), and
unelip the exterior mirror inner trim panel from
the door. Disconnect the wiring cannector
from tho mirror (see llustration).

8 Undo the three retaining bolts, and remove
the mircor assembly from the outside of the
door (see illustration)

19.8 Using a wooden wedge to prise the
window glass out of position. Inset shows
heating element wiring connections on
electrically-operated mirror

19.10 Align the balljoints and sockets
{arrowed) when refitting the mirror glass

19.5 Disconnect the wiring connector,
then undo the three retaining bolts
(arrowed ...

7 Refitting
procedure.

Mirror glass

8 Insert a wide plastic or wooden wedge
oetween the mirror glass and mirror housing,
and carefully prise the glass from its ballioints
(see illustration). Take great care when
removing the glass; do not use excessive
force, as the glass is easily broken (wear thick
gloves, particularly if removing an already-
broken mirror glass).

9 Remove the glass from the mirror. On
models with electric mirrors, disconnect the
wiring connectors from the mirror heating
slement as they become accessible (see
illustration).

10 When refitting, carefully clip the glass

is a reverse of the removal

19.9 Disconnecting the heating element
wiring connections — electrically-operated
mirrors

19.12 Motor retaining screws (arrowed) -
electrically-operated mimror

196 ... and remove the mirror from the
s

loor

back into position, ensuring that it is correctly
located on each of its balloints (see
llustration).

Mirror motor

11 Remove the mirror glass as described
above.

12 Undo the three screws and remove the
motor assembly, disconnecting its wiring
connectors as they become accsssible (see
illustration).

13 Refitting is the reverse of removal.

Mirror switch
14 Refer to Chapter 12.

20 Windscreen, tailgate and =
- fixed window glass - gener;

1 These areas
tight fit of the weatherstrip in the body
aperture, and are bonded in position with a
special adhesive. The removal and refitting of
these arsas of fixed glass is a difficult, messy
and time-consuming task, which is
considered beyond ths scope of the home
mechanic. It is difficult, unless one has plenty
of practics, to obtain a secure, waterproof fit
Furthermore, the task carries a high risk of
breakage; this applies especially to the
laminated glass windscreen. In view of this,
owners are strongly advised to have this sort
of work carried out by one of the many
specialist windscreen fitters, or a

Vauxhal/Opel dealer.

1 Amanual or electric sunroof was offered as
an optional extra on most models, and is fitted
as standard equipment on some models.

2 Due to the complexity of the sunroof
mechanism, considerable expertise is needed
to repair, replace or adjust the sunroof
components successfully. Removal of the roof
first requires the headlining to be removed,
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which is a complex and tedious operation in
itself, and not a task to be undertaken lightly
(See Section 26). Therefore, any problems
with the sunroof should be referred to &
Vauxhall/Opel dealer.
3 On models with an electric sunroof, if the
sunroof motor fails to operate, first check the
relevant fuse. If the fault cannot be traced and
rectified, the sunroof can be opened and
closed manually using a suitable Allen wrench
10 turn the motor spindle. To gain access to
the motor spindle, carefully prise out the trim
cover situated at the rear of the sunroof. Insert
the Allen key in the motor spindle, and turn to
move the sunroof to the required position. A
suitable Allen key is supplied with the vehicle,
and should be found in the glovebox.

22 Body exterior fitings ~
ramevalarxd feﬁm

Radiator grille

1 Open the bonnet and unscrew the two bolts
securing the radiator grille to the engine
compartment frant crossmermber.

2 Similarly unscrew the two bolts securing
the bumper mounting brackets to the
crossmember, one located on each side of
the radiator grille.

3 Ease the bumper mounting brackets
forward slightly and release the radiator grille
loweer retaining clip strip.

4 Lift the radiator grille upwards from its
location.

5 Refitting is a reversal of removal.

Wheelarch liners and body
under-panels

6 The various plastic covers fitted to the
underside of the vehicle are secured in
position by a mixture of screws, nuts and
retaining clips, and removal will be fairly
obvious on inspection. Work methodically
around the liner/panel, removing its retaining
screws and releasing its retaining clips until it
is free to be removed from the underside of
the vehicle. Most clips used on the vehicle,
with the exception of the fasteners which are
used to secure the wheelarch liners, are
simply prised out of position. The wheelarch
liner clips are released by tapping their centre
pins through the clip, and then removing the
outer section of the clip; new clips will be
required on refitting if the centre pins are not
recovere

7 When refitting, renew any retaining clips
that may have been broken on removal, and
ensure that the panel is securely retained by
all the relevant clips, nuts and screws.
Vauxhall/Ope| also recommend that plastic
nuts (where used) are renewed, regardiess of
their apparent condition, whenever they are
disturbed.

Body trim strips and badges

8 The various body trim strips and badges
are held in position with a special adhesive
tape. Removal requires the trim/badge to be
heated, to soften the adhesive, and then cut
away from the surface. Due to the high risk of
damage to the vehicles paintwork during this
operation, it is recommended that this task
should be entrusted to a Vauxhall/Opel dealer.

Warning: Depending on model,

the front seats may be equipped

with mechanical or pyrotechnic

seat belt tensioners, and side air
bags may be buift into the outer sides of
the seats. The seat belt tensioners and
side air bags may cause injury if triggered
accidentally. Before carrying out any work
on the front seats, always ensure that the
safety fork is inserted into the seat belt
tensioner cylinder, to prevent the
possibility of the tensioner being
accidentally triggered (see paragraphs 2
and 3 below). Seats should always be
transported and installed with the safety
fork in place. If the tensioner has been
triggerad due to a sudden impact or
accident, the unit must be renewed, as it
cannot be reset. A iriggered tensioner
mechanism can be identified by the yellow
tongue which will be visible on the seat
belt stalk buckle. If a seat is to be disposed
of, the tensioner must be triggered before
the seat is remaved from the vehicle. Due
to safety considerations, tensioner
renewal or seat disposal must be
entrusted to a Vauxhall/Opel dealer.
Where side air bags are fitted, refer to
Chapter 12 for the precautions which
should be observed when dealing with an
air bag system.

Removal
Front seat

10n models with side air bags or
pyrotechnic seat belt tensioners, ooserve the

23.2a Unclip the safety fork from the rear
of the seat belt tensioner ...

following precautions before attempting to
remove the seat:

2) Remove the ignition key.

b) Disconnect the battery negative terminal
(refer to ‘Disconnecting the battery’ in the
Reference Section of this manual), and
wait for two minutes before carrying out
any further work.

2 Undo the retaining screws, and remove the
trim panel from the outside of the seat to gain
access to the outer seat guide rail bolt. Locate
the plastic safety fork, which is clipped onto
the rear of the tensioner. Insert the safety fork
into the slot provided in the tensioner cylinder,
ensuring that the fork engages secursly (see
lllustrations).

3 On models with side air bags, pyrotechnic
seat belt tensioners or heated seats,
disconnect the wiring connector which is
situated underneath the seat.

4 Side the seat fully forwards, then slacken
and remove the seat rear retaining bolts.

5 Move the seat forwards to disengage the
seat guids ralls from the floor bracksts, and lift
the seat out of the vehicle.

Rear seat cushion - Corsa and
Corsavan

6 Prise off the trim covers from the rear seat
cushion hinges.

7 Slacken and remove the two retaining bolts,
then release the seat cushion clips and
remove the cushion from the vehicle.

One-| plece rear seat backrest - Corsa
and Cor:

8 Open up the tawgale, and remove the rear
parcel shalf.

9 Fold the rear seat backrest forwards, and
remove the spring clip from the left- and right-
hand seat backrest pivot pins.

10 Using a small flat-bladed screwdriver
release the retaining clips, and remove the
left- and right-hand pivot pin guides from the
vehicle. The seat backrest can then be
manoeuvred out of the vehicle.

Two-piece (split folding) rear seat
backrest - Corsa and Corsavan

11 Open Up the tailgate, and remove the rear
parcel shelf

12 Unclip the trim covers from the left- and
right-hand seat backrest hinges.

23.2b ... and insert it into the slot, making
sure that it is correctly engaged with the
tensioner pin (arrowed)
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13 Prise out the retaining clips, and peel
back the carpet from the rear of the seats to
gain access to the centre pivot of the seat.
Undo the four retaining screws, and remove
the hinge.

14 Undo the left- and right-hand seat
backrest retaining bolts, and remove the seat
assembly.

Rear seat cushion - Combo Van

15 Fold back the carpet from front of the seat
to gain access to the seat pivot pins.

16 Prise off the G-clip from each pin, then
withdraw both pins and remove the seat
cushion from the vetiicle.

Rear seat backrest - Combo Van

17 Where necessary, undo the retaining bolts
and remove the luggage compartment grille
from the vehicle.

18 Fold the seat backrest forwards, then
unde the retaining bolts from the left- and
right-hand seat hinges and remove the
backrest from the vehicle.

Refitting

Front seats
19 Refitting is a reverse of the removal
procedure, noting the following paints:

a) Remove &l traces of old thread-locking
compound from the threads of the seat
retaining bolts, and clean the threaded
holes in the vehicle fioor, ideally by
running a tap of the correct size and pitch
down them.

b) Apply a suitabl thread-locking
compound to the threads of the seat
bolts. Refit the bolts, and tighten them to
the specified torgue seliing.

<) Prior 1o refitting the trim panel, remove
the safety foric from the seat beit
tensioner, and cfip it back into position on
the outside of the tensioner.

) Reconnect the battery negative
terminal.

Rear seats - all models

21 Refitting is a reverse of the removal
procedure, tightening the seat mounting
bolts to
applicable).

the specified torque (where

24.1 Sent belt tensioner mechanism

components
1 Tensioner untt, containing 2 Cable
pre-tensioned spring 3 Pivot

manual are fitted
with a front seat belt tensioner system. On
pre-1999 models a mechanical system is

All models covered in thi

used and on 1999 models onward,
pyrotechnic tensioners are fitted. Both
systems are designed to instantaneously take
up any slack in the seat belt in the case of a
sudden frontal impact, therefore reducing the
possibility of injury to the front seat
occupants. Each front seat is fitted with its
own system, the components of which are
mounted in the seat frame (see illustration).

The seat belt tensioner is triggered by a
frontal impact causing a deceleration of six
times the force of gravity or greater. Lesser
impacts, Including impacts from behind, will
not trigger the system.

On the mechanical type tensioners, when
the system is triggered, a pre-tensioned
spring draws back the seat belt via a cable

b ... then unscrew the retaining bolt
and washer . ..

25.1 On three-door models, unscrew the
front seat belt upper mounting bolt, and
recover the spacer and washer from
behind the belt anchorage

which acts on the seat belt stalk. The cable
can move by up to 80.0 mm, which therefore
reduces the slack in the seat belt around the
shoulders and waist of the occupant by a
similar amount

On the pyrotechnic type seat bett tensioner,
the tensioner is actuated by a gas generator
cartridge connected fo the seat belt stalk.

There is a risk of injury If the system is
triggered inadvertently when waorking on the
vehicle, and it is therefore strongly

recommended that any work involving the
seat belt tensioner system s entrusted to a
Vauxhall/Opel dealer. Refer to the waming
given at the beginning of Section 23 before
contemplating any work on the front seats.

Remaoval

Front seat belt - three-door models

1 Prise off the trim cover from the upper seat
belt mounting. Unscrew the mounting bolt
and recover the washer and spacer from
behind the belt anchorage (see illustration).
2 Remove the trim cap, then slacken and
remove bolt and washer securing the seat belt
mounting rail to the floor. Disengage the rail
from the floor and the seat belt, and remove it
(see illustrations).

25.20
mounting rail from the floor and seat belt,
and remove it from the vehicle

... and disengage the seat belt
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25.6b Prise out the three retaining clips
(arrowed) from the rear of the panel ...

25.8 Undo the two screws, and release the
sill trim panel from the rear seat side trim
panel

3 Remove the
described in Section 23.
4 If the lefi-hand seat belt is to be removed,

rear seat backrest as

255 ...
washer (where fitted)

and remove the seat pin and

- then undo the retaining screws
(arrowed) and remove the panel

25.9 Undo the rear retaining screw . ..

remove the interior light unit from the luggage
compartment trim panel as described in
Chapter 12

5 Remove the rear shock absorber access panel

25.6a Prise out the circular plug (where
fitted) from the front of the luggage
compartment side trim panel

from the relevant luggage compartment side trim
panel. Where necessary, undo the retaining nut
and washer, and remove the seat pin and washer
from the vehicle (see illustrations].

6 Prisa out the retaining clips from ths rear of
the panel, and the circular plug/seat stop bufer
(as applicable) from the front of the panel.
Slacken and remove all the panel retaining
screws, then release the pansl from the vehicle
body and disconnect the speaker wiring
connector (where ftted) (see illustrations).

7 Position the luggage compartment panel
clear of the rear seat side trim panel. There is
no need to undo the rear seat belt
anchorages.

8 Unda the two screws, and release the il
trim panel from the front edge of the rear seat
side trim panel (see illustration).

9 Slacken and remove the rear retaining
screw from the base of the panel (see
illustration).

10 Peel the door sealing strip away from the
front edge of the rear seat side panel, then
unclip the top of the panel and remove it from
the vehicle (see illustrations).

11 Undo the inertia reel retaining bolt, and
remove the seat belt assembly from the
vehicle. If necessary, the seat belt height
adjusler ratchet can be removed as follows.
12 Prise out the hook from the top of the
door pillar panel. Undo the upper and lower
retaining screws, and remove the trim pansi to
gain access to the seat belt height adjuster
ratchet. Undo the two bolts and remove the
ratchet (see illustrations).

25.10a ... . then peel the door seallng strlp
away from the front of the panel

25.10b ... and unclip the pane! from the
vehicle

25.12a Remove the hook from the door
pillar panel, and unscrew the upper
retaining screw .
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25.12b . ... then undo the lower retaining
screw...

Front seat belt - five-door and Combo
Van models

13 Prise off the trim cap from the seat belt
upper mounting. Unscrew the mounting bolt
and recover the washer and spacer from
behind the belt anchorags (sse illustrations).
14 Remove the trim caps irom the door pillar
trim panel to reveal the retaining screws, then
undo both screws and free the panels. Unclip
the two panel sections, and remove them
from the vahicle (see illustration).

15 Prise off the trim cap from the lower seat
belt mounting. Unscrew the mounting bolt,
and recover the washer, spacsr and trim
cover from behind the belt anchorage.

16 Undo the inertia reel retaining bolt, and
remove the seat belt assembly from the
vehicle (see illustration). If necessary, undo
the retaining bolts and remove the seat belt
ratchet mechanism from the door pllar.

Rear seat side belt - three-door and
five-door models

17 Garry out the operations described above
in paragraphs 3 1o 6.

18 Prise off the trim cover from the upper
seat belt mounting. Unscrew the mounting
bolt, and recover the washer and spacer from
behind the belt anchorage (see illustration).
19 Unscrew the lower seat belt mounting boit
and washer, then undo the inertia reel
retaining bolt. Remove the guide from the
luggage compartment trim panel, tnen free
the belt and remove it from the vehicle (see
illustrations). If necessary, the seat belt

25.18 Unscrew the rear seat belt upper
mounting bolt, noting the correct fitted
position of the washer and spacer

. 5 : i
25.12¢ ... and remove the door pillar trim 25.12d Seat belt height adjuster ratchet is
panel retained by two bolts (arrowed)

.. then unscrew the mounting
bolt, and recover the washer and spacer
from behind the belt anchorage

25.13a Unclip the trim cap. . .

25.14 Unclip the two halves of the door 25.16 Undo the inertia reel retaining bolt

pillar trim panel, and remove them {arrowed) and remave the seat belt
assembly

25.19a Unscrew the lower mounting 25.19b ... and the inertia reel retaining
bolt... bolt...
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25.19c ... then remove the guide, and

feed the belt through the luggage

compartment trim panel

25.20a On three-door models, prise out

the trim cap...

. and the lower retaif
screw...

height ad]uster ratchet can be removed as
follows.

20 On three-door models, prise out the trim
cap from the top of the rear window trim
panel, then undo both the upper and lower
panel retaining screws. Uncip the retaining
clips, situated along the top edge of the panel
and free it from the door pillar trim panel (see
illustrations). Note: /t may be necessary to
remove the hook and undo the door pillar
panel upper screw first (see paragraph 12).
Undo the two retaining bolts and remove the
ratchet.

21 On five-door models, prise out the trim
caps, then undo the retaining screws and
remove the rear quarter window trim panel.
Undo the two retaining bolts, and remove the
ratchet (see illustration).

25.27 Rear seat belt buckle retalning bolt

and unclip the trim panel from
the vehicle

Rear seat side belt - Combo Van
models

22 Where necessary, undo the retaining bolts
and remove the luggage compartment grille
from the vehicle,

23 Fold the rear seat cushion forwards, then
prise out the retaining clips and remove the
trim panel from either side of the seat belt
inertia reel

24 Undo the retaining screws, and remove
the cover from the inertia reel.

25 Unclip the trim cover from the upper belt
mounting. Undo the bolt, and recover the
washer and spacer from behind the belt
anchorage.

26 Undo the lower seat belt and Inertia reel
retaining bolts, and remove he seat belt from
the vehicle.

{

25.28 When refitting, tighten the seat belt
mounting bolts to their specified torque
settings

25.21 Rear seat belt height adjuster
mechanism is retained by two bolts

{arrowed)
Rear seat centre belt and buckles - all
models

27 Fold the rear seat cushion forwards, and
unscrew the relevant bolt securing the belt or
buckle to the floor (see illustration).

Refitting

28 Refitting is a reversal of the removal
procedure, ensuring that all the mounting
bolts are tightened to the specified torque,
where applicable (see illustration). Make sure
that any trim panels disturbed during removal
are securely retained by all the relevant
retaining clips.

6 Interior trim i
removal and refitting

Interior trim paneis

1 The interior trim panels are secured using
sither screws or various types of trim
fasteners, usually studs or clips.

there is a sequence that has to be followed
that will become obvious on close inspection.
3 Remove all obvious fasteners, such as
screws. If the panel will not come free, it is
held by hidden clips o fasteners, These are
usually situated around the edge of the panel,
and can be prised up 1o release them; note,



Bodywork and fittings 1127

26.6 Unscrew the glovebox lower retaining
screws (arrowed) . . .

however, that they can break quite easily, so
replacements should be available. The best
way of releasing such clips (in the absence of
the correct type of tool) is to use a large flat-
bladed screwdriver. Note in many cases that
the adjacent sealing strip must be prised back
to release a panel.

4 When removing a panel, never uss
excessive force, or the panel may be
damaged; always check carefully that all
fasteners have been remaved or released
before attempting to withdraw a panel.

5 Refitting is the reverse of the removal
procedure; secure the fasteners by pressing
them firmly into place, and ensure that all
disturbed components are secured comectly,
to pravent rattles.

-

27.2a Prise out the trim cap from the
centre cansole storage compartment . ..

27.3 On models with manual trans
unciip the gaiter and fold it back over the
gear lever

26.7a ... then undo the three upper
retaining screws (arrowed) . . .

Glovebox

6 Slacken and remove the two glovebox
lower retaining screws (see illustration).

7 Open up the glovebox lid, and undo the
threa upper retaining screws situated inside
the glovebox (on modsls with & passenger's
air bag, the centre screw is not fitted). Slide
the glovebox out of position. cisconnesting
the wiring connectors from the glovebox
llumination light and anti-theft warning
system control unit (where fitied) as they
becomes accessible {see illustrations)

B Refitting is the reverae of removal.

Carpets
9 The passenger compartment floor carpet is

i : e

27.4 Move the centre console to the rear

to free it from its retaining olips, and It it
over the gear lever

26.7b ... and withdraw the glovebox,
annecting the wiring connector from the
imination light as it becomes accessible

in one piece, and is secured at its odges by
sorews or olips, usually the same fasteners
used to secure the various adjoining trim
panels.

10 Carpst removal and refitting is reasonably
straightforward, but very time-consuming. All
adjoining trim panels must be removad first,
as must companents such as the seats, the
centre console and seat belt lower
anchorages.

Headlining

11 The headiining Is clipped to the root, and
can only be withdrawn once all fittings such
as the grab handles, sunvisors, sunroof (if
fitted), windscreen and rear quarterwindows
and related trim panels have been removed
and the door, tailgate and sunroof aperiure
sealing strips have been prised clear

12 Note that headlining removal requires
considerable skill and experience if t is o be
carried out without damage, and is therefore
oest entrusted to an expert

27 Centre console -
removatand refitting

Removal

1 Firmly apply the handorake, 2nd slide both
front seats ‘ully rearwards.

2 Prise out the trim cap from the front of the
centre console storage compartment, and
unscrew the retaining screw  (see
illustrations).

3 On models with manuzl transmission,
unclip the gear lever gaiter from the centre
console, and fold it back over the gear lever
(see illustration),

4 O all modls, slide the console to the rear
to disengage it from its retaining clip. and lift it
upwards and over the gear/selector lever (see
illustration).

Refitting

5 Refitting is the reverss of removal.
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28 Facia panel assembly -
removal and refitting

Label each wiring connector

as it Is disconnected from its
HINT| refevant component, The

labsls will prove useful w
refitting, as & guide to routing the L
wiring and feeding it mmugh the facia
apertures.

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery In the
Referencs Chapter),

2 Remove the following components as
described in Chapter 12:

a) Instrument parel,

b) Windscreen wiper motor.

©) Radio/cassette piayer.

d) Clock/multiffunction unit display.

©) Steering column combination switches.
3 Remove the following components as
described in Chapter 3

) Heater/ventilation contro! unit.

b) Driver's side vent housing.

) Passenger side heater duct.
4 Remove the glovebox as described in
Section 26.
5 Remove the storage compartmert (where
fitted) from underneath the passenger side of

28.12 Removing the support bracket from
the centre of the facia

28.6b ... then open up the ashtray, and
undo the two upper retaining screws

28.10a Prise out the two retaining clips . . .

the facia. The compartment is secured in
position by a retaining screw and clip.

6 Undo the two lower ashiray retaining
screws, then open up the ashtray and remove
the two upper retaining screws. Withdraw the
ashtray from the centre of the facia,
disconnecting the wiring cannectors from the
rear of the unit as they become accessible
(see illustrations).

7 Remove the centre console as described in
Section 27.

8 Undo the retaining screws, and release the
fusebox from the driver's side of the facia,
and the relay carrier from the top of the
glovebox aperture. See Section 3 of Chap-
ter 12 for further information. There is no need
to disconnect any of the above components -
they can be left in position

9 Remove the steering wheel as described in
Chapter 10.

28.13a Undo the retaining screw
(arrowed), then slide out the radio/cassette
bracket, freeing the wiring connector . ..

Sl
28.6c Wllhﬂraw the ashtray from the facia,
and disconnect its wiring connectors

. then turn the combination

28.10b ..
switch mounting bracket anti-clockwise,
and silde it off the steering column

10 Prise out the two retaining clips from the
combination switch mounting bracket, then
twist the bracket anti-clockwise and siide it off
the top of the steering column (see
illustrations).

11 Disconnect the wiring connector from the
stop-light switch. On models with an air bag
disconnect the control unit wiring connector.
then undo the retaining screws and remove
the control unit from the vehicle.

12 Undo the retaining screws, and remove
the support bracket from the base of the
centre of the facia (see illustration).

13 Where necessary, undo the screw

securing the radio/cassette mounting bracket
in position, then slide out the bracket, freeing
it from the aerial lead and wiring connector
(see illustrations)

14 Release the retaining clips and, noting its

.. and aerial lead from the rear of
the bracket
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correct routing, free the wiring loom from the
metal frame of the facia panel. Also slide the
instrument panel wiring connector out from its
clip on the facia (see illustrations).

15 Undo the two retaining screws from the
left-hand enc of the facia panel, and the two
screws from the facia right-hang end (see
illustration).

16 Return to the engine compartment, and
undo the three retaining nuls securing the
facia to the bulkhezd (see illustration).

17 The facia panel is now free to be removed.
Pull the panel away from the bulkhead, then
remove the facia assembly, noting the
correct routing of the wiring haresses, and
feeding the wiring back through the facia
apertures.

Refitting
18 Refitting Is a reversal of the removal
procedure, noting the following points:

&) Manoeuvrs the facia into position and, using
the labels stuck on dluring removal, enstre
that the wiring s comectly routed and fed
through the relevant facia apertures.

bj Clip the facia back into position, then refit
ail the facia fasteners and tighten them to
their specified torgue settings.

¢} On completion, reconnect the battery ancl
check that all the electrical components
and switches function correcty.

28.14a Releass the retaining clips and

ties, and free the wiring from the facia
metal frame ..,

T e
28.14b ... and the instrument panel wiring

connector from the facia

28.16 .

then undo the nuts securing the
facia assembly ta the engine compartment
bulkhead
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Contents

Air bag system - general information and precautions .26 Instrument panel components - removal and refitting 10
Air bag system components - removal and refitting ‘Lights-on’ warning system - general information . . . . 12
Anti-theft alarm system — general information . . o 5 .24 Radio aerial - removal and refitting . =1
Battery - removai and refitting . ... Sea Chapter 5A  Radio/cassette player ~ removal and refitting . il
Battery check and maintenance See Weekly checks  Reversing light switch (manual transmission mods?s)
Bulbs (exterior lights) — renewal . R TN - 1 removal ahd refitting . . v waive SHOB Chaptef 7A
Bulbs (interior lights] ~ renewal . s 6  Speakers - removal and refitting .
Cigarette lighter — removal and refmng 13 eedometer drive cable - removal and reﬁmng » sy
Clock/multi-function display components - removal and rehmng Stop-light switch — removal and refitting . . . . See Chapter 9
Electrical fault finding — general information . s 2 Switches — removal and refitting . w4
Exterior light units - removal and refitting 7 Tallgate wiper motor ~ removal and refitting 18
Fuses and relays - general information . 3 washer system Zremoval and
General information and precautions . T R
Headiight beam alignment - general information - .8
Headiight washer system components — removal and refmng ] .. See Weekly L‘hecks
Heated front seat components - removal and refmng x .25 Wmascresn w\psr mclor and Imkage = vemcval nnd refitting . &
Horn ~ removal and refitting . . .14 Wiper arm - removal and refitting i
Instrument panel - removal and rehttmq 2
Degrees of difficulty
Easy,suftablefor 3, | Fairly easy, sutable 3. | Fairly difficutt, 3, | Difout, sutablefor 3 | Very difficut, N
novice with little 23| forbegimerwith X | suitable for competent &, | experienced DIY R\ | suitable for expert DIY X%
experience & | someexperience R\ | DIY meshanic R | mechanic R | o professional 5
Specifications
Systemtype ...t 12 volt negative earth
Bulbs Wattage
Headlight ..... 60/55
Front foglight 55
Front sidelight 5
Direction indicator .. . 21
Direction indicator side vepealer . 5
Stop/tail light . . . : 21/5
Reversing light . 21
Rear foglight . ... .. 21
Number plate light 10
Interior lights . 10
Instrument panel ilumination lights . 2
Instrument panel warning lights . . i
Torque wrench settings Nm Ibf ft
Air bag unit retaining screws . ............ 10 7
Windscreen wiper motor 25 18




122 Body electrical systems

Warning: Befare carrying out
any work on the efectrical
system, read through the

cautions given In ‘Safety
first!’ at the beginning of this manual, and

in Chapter 54.

1 The electrical system is of the 12 volt

negative earth type. Power for the lights and

all slectrical accessories is supplied by a lead-
acid type battery. which is charged by the
engine-driven altemator

2 This Chapter covers repair and service

procedures for the various electrical

components not assosiated with the engine.
information on the battery, alternator and
starter motar can bs found in Chapter 5A,

3 It should be noted thal, prior to working on

any component in the electrical system, the

battery negative terminal should first be
disconnected, to prevent the possibility of
electrical short-circuits and/or fi

Note: Refer to the pracautions given in ‘Safety
first!" andt in Section 1 before starting work.
The following tests relate to testing of the
main electrical circuits, and should not be
used fo fest delicate electronic circuits (such
as the anti-lock braking system or fuel
injection system), particularly where an
alactronic controf module is used,

General

1 A typical electrical circuit consists of an
electrical component, any swilches, relays,
motors, fuses, fusible links or circuit breakers
related to that component, and the wiring and
connectors which link the component to both
the battery and the vehicle body. To help to
pinpoint a problem in an electrical circuit,
wiring diagrams are incluced at the end of this
Ghapter.

2 Before allempting to diagnose an electrical
fault, first study the appropriate wiring diagram
10 obtain a complete understanding of the
components included in the particular circuit
concemed. The possible sources of a fault can
be narrowed down by noting ff other
components related to the circuit are operating
properly. If several components or circuits fail
at one time, the problem is likely to be related
to a shared fuse or earth connection,

3 Electrical problems usually stem from
simple causes, such as loose or corroded
connections, a faulty earth connection, a
blown fuse, a melted fusible link, or a faulty
relay {refer to Section 3 for defails of testing

relays). Inspect the condition of all fuses,
wires and connections in a problem circult
befors testing the components. Use the wiring
diagrams to determine which terminal
connections will need to be checked in order
to pinpoit the trouble-spol.

4 The basic tocls required for electrical fault-
finding include a circuit tester or voltmeter (@
12 volt bulb with a set of test leads can also
be used for certain tests); a seff-powered test
light {sometimes known as a continuity tester):
an ohmmeter (to measure resistance); a
battery and set of test leads; and a jumper
vire. preferably with a Gircuit breaker or fuse
incorporated, which can be used 10 bypass
suspect wires or electrical components.
Before attempting 1o locate a problem with
test instruments, use lhe wiring diagram to
Getermine where to make the connactions.

5 To find the source of an intarmitient wiring
fault (usually due to a poor or dirty
connection, or damaged wiring insulation), a
‘wiggle' test can be performed on the wiring.
This involves wiggling the wiring by hand to
see if the fault accurs as the wiring is moved
It should be possible to narrow down the
source of the fault to a particular section of
‘wiring. This method of testing can be used in
conjunction with any of the tests described in
the following sub-Sections.

€ Apart from problems due to poar
connections, twe basic types of fault can
ocour in an elestrival circuit — open-circuit, or
shorl-circuit,

7 Open-circuit faults are caused by a break
somewhere in the circull, which prevents
current from flowing. An open-circut fault will
prevent a component from work ng, but will
not cause the relevant circuit fuse 10 blow.

8 Short-cirouit faults are caused by a ‘short
somewnhere in the circuit, which allows the
current flowing il the circuit to ‘escape’ along
an alternative route, usually to earth. Short-
cirouit faults are normally caused by a
breakdown in wiring insulation, which allows a
feed wire to touch either another wire, or an
earthed component such as the bodyshell. A
short-cirouil. fault wil normally cause the
relevant circuil fus to blow.

Finding an open-circuit

9 To check for an open-circut, connect ane
Iead of a circult tester or voltmeter to sither
the negative battery terminal o a known good
earth

10 Connsct the other lead to & connector in
the circuit being tested, preferably nearest to
the battery o fuse.

11 Switch on the circuit, bearing in mind that
some circuits are live only when the ignition
switch is turned to a particular position.

12 If valiage is present (indicated either by
the tester bulb lighting or a voltrmeter reading,
as applicable), this means that the section of
the ciroult between the relevant connector
and the battery is problem-frse.

13 Continus to check the remainder of the
Gircuit in the same fashion.

14 When a point is reached at which no
voltage is present, the problem must
betwaen that point and the previous
with voltage. Most problems can be traced to
a broker, corroded or loose connection.

Finding a shori-circuit

15 To check for a shori-circuit,
discannect the load(s) from the circuit (loads
are the components which draw current from
a clruit, such as bulbs, motors, heating
elements, etc).

16 Remove the relovant fuse from the circuit
and connect a cirouit tester or voltmeter to the
fuse connections.

17 Switch on the circu, bearing in mind tha
some circuits are live only when the ignition
switch is tumed to a particular position.

18 1if voltage is present (indicated either by
the tester bulb lighting or 2 voftmeter reading
as applicable), this means that there is =
short-circuit

19 If no voltage is present, but the fuse st

blows with the load(s) connected, this
indicates an internal fault in the load(s).
Finding an earth fauit

20 The battery negative terminal s

connected to ‘earth’ — the metal of the
engine/transmission unit and the car body —
and most systems are wired so that they only
receive a positive feed, the current returning
via the metal of the car body. This means that
the component mounting and the body form
part of that circuit. Loose or corroded
mountings can therefore cause a range o
olectrical faults, ranging from total failure of
cirouit, to a puzzling partial fault. In particuiar
lights may shine dimly (especially when
another circuit sharing the same earth paint =
in operation), motors feg, wiper motors or
radiator cooling fan mator) may run siowly.

engine/transmission and the body, us
where there is no metal-to-metal contact
between components, due to flexible rubber
mountings, etc.
21 To check whether a component is
properly carthed, disconnect the battery, and
connect one lead of an ohmmeter to a known
good earth point. Gornect the other lead
the wire or earth connection being tested
resistance reading should be zero; if not.
check the connection as follows.
22 If an earth connection is thaught to be
faulty, dismantie the connection. and clean
back to bare melal both the bodyshell and the
wire terminal or the component earth
connection mating surface. Be careful to
remove all traces of dirt and corrosion, then
use a knife to frim away any paint, so that
c\ean metal-to-metal joint is made. On
sembly, tighten the joint fasteners
secure\y if a wire terminal is being refitted
use scrrated washers between the termina
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and the bodyshell, to ensure a clean and
secure connection. When the connection is
remade, prevent the onset of corrosion in the
future by applying a coat of petroleur jelly or
silicone-based grease. Alternatively, at regular
intervals, spray on a propristary ignition sealer
or a watsr-dispersant Iubricant.

3 Fuses and relays
genera informa

Fuses

1 Most of the fuses are located behind the
driver's side lower facia panel, with additional
fuses an some models being located in ihe
junction box in the engine compartment (see
illustrations). Tne junction box is located next
to the master cylinder brake fluid reservoir.

2 To gain access 1o fusebox, unclip the
access panel from the driver's side of the
facia. To gain access to those in the junction
box, unclip the junction box lid.

H2Biet

3.7a Fusebox relay locations and
identification numbers
1 Exterior mirror heating timer refay (K35)
2 Turm signal reley (K10)
3 Tailgate wiper reley (K30)
4 Not used
5 Front foglight relay (K5)
6 Rear foglight reiay (K89)
7 Windsoreen wiper relay (K8)
8 Heated rear window relay (K1)
9 “Lights-on’ warning buzzer (H19)
10 Anti-theft alerm horn relay (K63}
11 Headlight washer system relay (K97)
12 Anti-theft alarm immobiliser relay (K3)
13 Daytime driving fight relay (K59)
14 Diagnostic plug (for use by VauxhalliOpel
deater)

er's
side of the facia to gain access to most of
the fuses

3 The fuse number is marked on the fusebox
next to each fuse. A list of the circuits sach
fuse protects is given in the Specifications at
the start of this Chapter.

4 To remove a fuse, first switch off the circuit
concerned for the ignition), then pul the fuse
out of its terminals. The wire within the fuse is
clearly visible; if he fuse is blown, it will be
broken or melted,

5 Always renew a fuse with one of an
identical rating: never use a fuse with a
different rating from the original, nor
substitute anything efse. Never renew a fuse
mare than once without tracing the source of

3.7b Relay carrier relay locations and
identification numbers
1 Cooling fan relay (K51)
2 Cooling fan reley (K52)
3 Cooling fan relay (K26)
4 Anti-theft elarm controf unit
5 Air conditioning refay (K6
& Air conditioning caoling fan refay (K7)
7 Goaling fan relay (high-speed) (K67}

-
3.1 Additional fuses and relays are
located in the junction box In the engine
compartment (right-hand drive model)

the trouble. The fuse rating is stamped on top
of the fuse; note that the fuses are also
colour-coded for easy recognition.

6 If a new fuse biows immediately, find the
cause before renewing it again; a short to
earth as a result of faulty insulation is most
likely. Where a fuse protects more than one
circut, try to isolate the defact by switching
on each ciruit in tum (if possible) until the
fuse blows again. Always carry a supply of
spare fuses of sach relevant rating on the
vehicle, a spare of each rating should be
clipped into the base of the fussbox.

Relays

7 The majority of relays are located in the top
of the fusebox behing the driver's side lower
facia panel. Additional relays may be located
on the relay carriers which are situated behind
the facia above the glovebox, oehind the
right-hand faotwell trim panel, or in the engine
compartment junction box. Full details of relay
locations are given |n the Specifications at the
start of this Chapter, and in the accompanying
illustrations (see illustrations).

8 To gain access to ine fusebox relays, unclip
the fusebox access panel from the facia,
then undo the two retaining screws and lower
the fusebox out from the facia (see
illustrations)

9 To gain access to the facia relay carrier,
remove the glovebox as describad in Ghap-
ter 11, Section 26. Undo the two retaining
sorews, and lower the anti-thett alarm control
unit (where fitted) out from the top of the
glovebox aperture. Undo the two screws, and

3.8a Undo the two retaining screws
(arvowed} . ..
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3.8b ... and lower the fusebox out of
position to gain access to the relays

ower the relay carrier plate out from the top of
the glovebox aperture (see illustrations).

10 To gain access to the relay carrier behind
the right-hand footwall trim panel, open the
front door and where applicable, remove the
storage tray from under the facia. Remove the
screw securing the front of the sil trim panel
and lift up the front edge of the panel. Remove
the screw and plastic clip securing the
footwell trim panel. Carefully pull back the
weatherstrip from the front edge of the door
aperture to expose the edge of the footwell
trim panel, then withdraw the trim panel from
the footwell.

11 If a circuit or system controlled by a relay

| L
4.2a Prise out the trim plugs from the top
of the steering column shrouds .. .

4.2¢ Unscrew the three lower shroud
retaining screws (arrowed) .. .

3.9a Undo the two retaining screws
(arrowed) . ..

develops a fault and the relay is suspect,
operate the syster; if the relay is functioning,
it should be possible to hear it click as it is
energised. If this s the case, the fault lies with
the components o wiring of the system. I the
relay is not being energised, then either the
relay s not receiving & main supply or a
switching vottage, or the relay itself is faulty.
Testing is by the substitution of a known good
unit, but be careful; while some relays are
identical in appearance and in operation,
others look similar but perform different
functions.

12 To renew a relay, first ensure that the
ignition switch is off. The relay can then

. then remove the rubber seal from
the ignition switch/lock . . .

42d .

3.9b ... and lower the anti-theft alarm
control unit out of position to gain access
the relay carrier

simply be pulled out from the socket and the
new relay pressed in.

Sl
removal and refitting

Note: Disconnect the battery negative
terminal refer to ‘Disconnecting the battery’ in
the Reference Chapter) before removing any
switch, and reconnect the terminai after
refitling.

Ignition swiich/steering column

1 Refer to Chapter 10.

Steering column switch

2 With the steering wheel in the straight-
ahead position, turn the wheel 90° to the et
then prise off the trim cap and remove the left
upper shroud screw. Tum the wheel 180° to
the right, and remove the right upper screw.
Remove the rubber seal from the ignition
switchflock, then undo the lower retaining
sorews and remove the steering column
shrouds (see illustrations).

3 Depress the retaining clips, and reiease the
relevant switch assembly from the column
bracket. Disconnect the wiring connector, and

4.2e ... and remove both shrouds from
the column
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4.3a Depress the retaining clips, then slide
out the switch (shown with steering wheel
removed for clarity) .. .

remove the switch assembly from the vehicle
(see illustrations).

4 If necessary, remove the opposite switch
assembly in the same way.

5 Refitting is a reversal of the removal
procedure.

Lighting switch (incorporating
;nstrumsnts dimmer and interior
g

6 Tum the knob to the headiight ‘on’ position,
and pull the knob out

7 Insert a small screwdriver or suitable rod
through the hole in the bottom of the knob,
then depress the switch knob retaining clip
and remove the knob (see illustration)

8 Depress the switch retaining clips, pull the

4.8 Depress the retaining clips, and
withdraw the lighting switch from the facia

4.15 Removing the hazard warning light
switch. Note the use of a piece of card to
avoid marking the switch surround

and disconnect fts wiring
connector

43b ...

switch out from the facia, and disconnect the
wiiring connector (see illustration).

9 Note that the switch assembly cannot be
dismantled; if any of its functions are faulty,
the complete assembly must be renewed.

10 Refitting is a reversal of the removal
procedure.

Foglight, heated seat and
headlight beam adjuster
switches

11 To remove the facia pushbutton switches,
a suitable hooked tool is needed. A suitable
100l can be fabricated from a strip of 2 mm
steel which is approximately 5 mm in width (a
small hacksaw blade works well). Bend the
end of the strip through 90° so that there is a

4.12 Using the hooked tool to withdraw
the front foglight switch

418 Release the retaining clip with a
suitable screwdriver, and pull off the knob

47 Rolsase the retaining olip with  fiat-
bladed screwdriver, and pull off the
lighting switch knob

hook approximately 4 mm in length at a right-
angle to the strip.

12 Manoeuvre the strip into position, taking
great care not to damage the switch or facia
panel. Locate the hook behind the switch, and
use it to pull the switch out of pasition (see
llustration).

13 On refitting, push the switch into position
until it clicks into position.

Hazard warning switch

14 Depress the switch so that it is set in the
‘on’ position.

15 Using a small flat-bladed screwdriver,
carefully lever the switch out of position,
taking great care not to mark the switch or
vent panel (see illustration),

16 On refitting, push the switch in until it
clicks into position.

Heated rear window/blower
motor swi

17 Pull the switch out o that it is set in the
‘on'’ position.

18 Insert a small screwdriver or suitable rod
through the hole in the bottom of the knab,
then depress the switch knob retaining clip
and remove the knob (se ation)

19 Depress the switch retaining clips, and
pull the switch out from the facia (see
illustration).

20 Refitting is the reverse of removal.

G
-2

4.19 Depress the retaining clips, and
withdraw the heated rear window/blower
mator switch from the facia
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4.22 Undo the retai

ing bolt, and remove
ihe handbrake warning light switch from
the lever

Handbrake warning light switch
21 Remove the handbrake lever as described
in Chapter 9.

22 Undo the bolt, and remove the switch
from the lever {see illustration}.

23 Install the new switch, securely tightening
its retaining bot, and refit the handbrake lever
as described in Chapter 9.

Stop-light switch
24 Fefer to Chapter 9.

Courtesy light switch

25 Open the door, then undo the switch
retaining screw. Withdraw the switch from the
pillar, disconnecting its wiring connector as it
becomes accessible (see illustratian). Tie a
piece of string to the wiring, to prevent it
falling back int the door pillr.

26 Refitting is a reverse of the removal
procedure.

Luggage compartment light
switch

27 On Corsa and Corsavan madels, the
switch is fitted to the bottom of the tailgate.
On Comba Van madels, the switch is fitted to
the rignt-hand side of the vehicle body, on the
autside edge of the rear door.

28 Undo the retaining screw, then withdraw
the switch and discannect it from its wiring
connector (see illustration). Tie a piece of

4.30 To remove the driver's door electric
window switches, remove the
door pocket .. .

425 Withdraw the courtesy light switch
from the door pillar, and disconnect its
wiring connector

string to the wiring, to prevent it falling back
into the tailgate/vehicle body (as applicable)
20 Refitting is a reverse of the removal
procedure.

Driver’s door electric window
switch

30 Unscrew the door pocket retaining
screws, and pull the pocket downwards and
away from the door to release its rataining
clips (see illustration). Disconnect the switch
wiring connectors,

31 Release the retaining clips, and remove
the relevant switch from the panel {see
illustration).

32 Refitting is the reverse of removal,
ensuring that the wiring is correctly rauted
inside the doar pocket.

Passenger door electric window
switch

33 Remove the door inner trim panel as
described in Chapter 11

34 Disconnect the switch wiring connector,
and remove the switch from the vehicle.

a5 Refitling is the reverse of removal

Electric mirror switch

36 Remove the door inner trim panel as
described in Chapter 11

37 Disconnect the switch wiring connector,
and remave the switch from the vehicle {see
illustration).

38 Refitting Is the reverse of removal.

4.31 ... then release the retaining clips,
and slide the relevant switch out of
the pocket

4.28 Removing the luggage compartment
light switch - Combo Van models

Electric sunroof switch

39 Carefully prise the sunroof switch out of
position, and disconnect it from its wiring
connector.

40 When refitting, connect tha wiring connector,
and dlip the switch backito position.

Air conditioning system switch
41 The air conditioning system control switch is
an integral part of the heating/ventilation control
unit, and cannot be removed. Should the switch
become faulty, the complete control unit
assembly must be renewed (see Chapter 3).

Horn switch

Models without driver’s air bag

42 Carefully ease the hom button out from
the steering wheel, and disconnect Its wiring
connactor.

43 Reconnect the wiring connector and push
the button back into position.

Models with driver’s air bag

44 Remove the driver's air bag as described
in Section 27.

45 Using a small screwdriver, carefully
release the relevant switch from the switch
halder in the steering wheel.

48 Disconnect the wiring connector and
remove the switch,

47 Refit the wiring connector and switch
then refit the air bag as desoribed in Sec-
tion 27.

4.37 Disconnect the wiring connector, and
remave the electric mirror switch from
the door
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52a To improve access to the right-hand
headiight unit, release the fastener . ..

‘5 Bulbs (exterior lights) -
enewal 5

General
1 Wnenever a bulb is renewed, nate the
following points:
aj Disconnect tho battery negative terminal
(refer to ‘Disconnecting the battery in the
Reference Chapter)
b) Remermber that if the light has just been
in use, the bulb may be extremely hot.
¢} Always check the bulb contacts and
holder, ensuring that there is clean metal-
to-metal contact between the bulb and its
live(s) and sarth. Clean off any corrosion
o dirt before fitting a new bulb,

. and remova the rubber cover

5.2d
from the rear of the headlight

5.4 Release the retaining clip (arrowed)
and withdraw the headlight bulb

and remove the intake duct from
the alr cleaner housing

5.2 .

) Wherever bayonet-type hulbs are fitted,
ensure that the live contact(s) bear firmly
against the bulb contact.

o) Always ensure that the new bulb is of the
correct rating, and that it is completely
clean before fitting t; this applies
particularly to headiight/foglight bulbs
(see below).

Headlight

2 Working in the engine compartment
disconnect the wiring connector from the rear
of the headight, then remove the rubber dust
cover. Note that if the right-hand bulb Is being
renewed, it will be necessary to unclip the
intake duct from the air cleaner housing to
improve access (see illustrations).

3 Unhook and release the ends of the bulb
retaining clip, and release it from the rear of
the light unit.

4 Withdraw the bulb (see llustration)

5 When handling the new bulb, use a tissue
or clean cloth to aveid touching the glass with
the fingers; moisture and grease from the skin
can cause blackening and rapid failure of this
type of bulb. If the glass is accidentally
touched, wipe it clean Using methylated spirit.
6 Install the new bulb, ensuring that its
locating tabs are correctly located I the light
cut-outs.

7 Refit the dust cover to the rear of the light
unit, and reconnest the wiring connector,

Front sidelight
8 Working in the engine compartment, push

5.8 Remaoving the sidelight bulbholder
from the headlight unit

connect the wiring connector . . .

the bulbholder inwards, then twist it anti-
clockwise to release it from the rear of the
headlight unit (see illustration). Note that if
the right-hand bulb is being renewed, it will be
necessary to unclip the intake duct from the
air cloaner housing to improve access.

9 The bulb is of the capless (push-fit) type,
and can be removed by simply pulling it out of
the bulbholder.

10 Refitting is the reverss of the removal
procedure, ensuring that the bulbholder is
securely clipped into position.

Front direction indicator

11 Working in the engine compartment, twist
the bulbholder anti-clockwise, and remove it
from the rear of the headlight unit. Note
that if the right-hand bulb is being renewed, it
will be necessary Lo unciip the intake duct
from the zir cleaner housing to improve
access.

12 The bulb is a bayonet fit in the holder,
and can be removed by pressing it and
twisting in an anti-clockwise direction (see
illustration)

13 Refiting is a reverse of the removal
procedure.

Front direction indicator side
repea

14 Garefully prise the rear edge of the
indicator side repeater light out from the wing,
if necessary using a suitable plastic wedge,

5.12 Front direotion turn signal bulb is a
bayonet fit in its holder
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5.44 Lift the rear of the indicator side
repeater light to release it from the wing

taking great care not damage the painted
finish of the wing (see illustration).
15 Withdraw the light unit from the wing, and
pull the bulbholder out of the light unit. The
bulb is of the capless (push-fit) type, and can
be removed by simply pulling it out of the
bulbholder {see llustrations).

16 Refitting is a reverse of the removal
procedure.

Front foglight

17 If necessary, to improve access to the
rear of ihe foglight, firmly apply the
handbrake, then jack up the front of the car
and support it securely on axle stands (see
Jacking and vehicie support).

18 Disconnect the wiring connector from the
rear of the foglight unit. Twist the cover anti-

518 Twist the cover anti-clockwise to
release it from the rear of the foglight

- . and withdraw the foglight bulb
from the rear of the unit

5.15a Release the bulbholdsr from the
rear of the light unit ... .

clockwise, and free it from the rear of the
foglight (see illustration).

19 Disconnect the bulb wire from the cover
terminal, then release the spring clip and
withdraw the foglight bulb from the rear of the
light unit see illustrations).

20 When handling the new bulb, use a tissue
or clean cloth to avid touching the glass with
the fingers; moisture and grease from the skin
can cause biackening and rapid failure of this
type of bulb. If the glass is accidentally
touched, wips it clean using methylated
spirit.

21 Insert the new bulb, making sure it is
correctly located, and securs it in position
with the spring clip.

22 Connect the bulb wire to the cover
terminal, then refit the cover to the rear of the

5.23 Release the retaining clips, and remove
the trim cover to gain access to the rear of
the rear light cluster - Combo Van models

5.15b ... then pull the bulb out of the

holder

unit. Connect the wiring connector to the
cover, and lower the vehicle to the ground
(where applicable).

Rear light cluster

23 From inside the vehicle luggage
compartment, depress the relaining catches,
and open the trim panel flap to gain access to
the rear of the light unit (see illustration)

24 Release the rear light cluster retaining
catchies), and free the bulbholder assembly
from the rear of the light unit (see
llustration).

25 The relevant bulb can then be renewec all
bulbs have a bayonet fitting {see ation).
Note that the stop/tail light bl has offset
locating pins, to prevent it being installed
incorrectly.

524 Depress the ratslnmg catches
(arrowed) . .
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e |
. then withdraw the bulbholder and
remove the relevant bulb

. . and remove the bulb, which is a
bayonet fit in the light unit

5.280

26 Refitting is the reverse of the removal
sequence, ensuring that the bulbholder is
securely clipped into position.

Number plate light

Corsa and Corsavan models

27 Using a small flat-bladed screwdriver,
carefully prise the light out from the rear
burnper (see illustration).

28 Unclip the lens from the light unit, and
remove the bulb. The bulb is a bayonet fit in
the holder, and can be removed by pressing it
and  twisting  anti-clockwise  (see
illustrations).

29 Refitting is a reverse of the removal
procedure.

. L
and remove the bulb

5.27 On Corsa and Corsavan models,
carefully prise the rear number plate light
out from the bumper . ..

S = e

5.30 On Combo Van maodels, release the
relevant number plate light from the
bumper as described in the text. ..

Combo Van models

30 On the left-hand side, lift up the light unit,
and prise out the base of the unit from the
bumper. On the right-hand side, push dovn
on the light unit, and prise out the top of the
unit from the bumper {see illustration).

31 Withdraw the light unit, then release the
retaining ciips and open it up. The bulb is a
bayonet fitin the holder, and can be removed
by pressing it and twisting anti-clockwise (see
illustrations).

32 Refitting is a reverse of the removal
procedure.

High-level stop-light

33 The high-level stop-light bulbs ara of the
LED (light smitting diode) type and cannot be
individually renewed

ens . ...

General
1 Refer to Section 5, paragraph 1
Front courtesy light

2 Using a suitable screwdriver, carefully prise
the light unit out of position, and release the
bulb from the light unit contacts (see
illustrations).

3 Install the new bulb, ensuring that it is
securely held in position by the contacts, and
clip the fight unit back into position.

6.2a Carefully prise the courtesy light unit
out of position using a small screwdriver ... .

8.2b ... and release the bulb from its
wiring contacts
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6.10 Removing an Instrument panel
illumination/wamning light bulb

Rear courtesy light

4 Using a small flat-bladed screwdriver,
carefully prise the light unit out from its
surround. Disconnect the wiring connector,
and remave the light.

5 Unclip the heat shield from the light unit,
and releass the bulb from its contacts.

6 Install the new bulb, ensuring that it is
securely held in position by the contacts, and
clip the heat shield back into position,

7 Gonnect the wiring connestor, and clip the
light back into position in the surround.

Luggage compartment light
8 Refer to the information given above in
paragraphs 2 and 3

Instrument panel
illumination/warning lights

9 Remove the instrument panel as described
in Section 9.

10 Twist the relevant bulbholder anti-
clockwise, and withdraw it from the rear of the
panel (see illustration).

11 Al bulbs are integral with their holders. Be
very careful to ensure that the new bulbs are
of the correct rating, the same as those
removed; this is especially importent in the
case of the ignition/no-charge waming light.
12 Retit the bulbholder to the rear of the
instrument panel, then refit the instrument
panel as described in Section &

Cloci/multi-function display
illumination

13 Remove the clock/multi-function display
unit as desaribed in Section 11.

14 Twist the bulbholder anti-clockwise, and
withdraw it from the rear of the clock (see
illustration). The bulb is integral with its
holder.

15 Refit the bulbholder to the rear of the unit,
then refit the unit as described in Section 11.
Clgareﬂe light/ashtray
HMumination

16 Open the ashtray,
cigarette lighter insert.
17 Undo the retaining screws, and withdraw
ihe ashtray from the centre of the facia,
disconnecting the wiring connectors from the
rear of the unit as they become accessible
(see illustration)

and remove the

6.14 Removing the clock/multi-function
display illumination bulb

18 Slide the llumination bulbholder out of the
panel, and renew the bulb (see illustration).
The bulbs is of the capless (push-fif) type; pull
the old bulb out of the holder, and press the
new one into position.

19 Slide the illumination bulbholder back into
position, and refit the ashiray by reversing the
removal procedure.

Heater control panel
fllumination

20 Withdraw the heater control panel as
described in Chapter 3, so that access to the
rear of the panel can be gained. Note thers is
no need [0 remove the panel completely; the
control cables can be left attached,

21 Unclip the bulbhoider from the rear of the
control unit {see illustration). The bulbs are of
the capless (push-fit) type; pull the relevant
bulb out of the holder, and press the new one
irtto posttion.

22 Refit the bulbholder, and install the
control panel as described in Ghapter 3.
Glovebox iflumination light

23 Open the glovebox. Using a small flat-
bladed screwdriver, carefully prise the light
unit out of position, then release the bulb from
its contacts.

24 Install the new bulb, ensuring it is securely
held in position by the contacts, and clip the
light unit back into pasition.

Switch illumination

25 All the switches are fitted with illumination
bulbs; some are also fitted with a bulb to

- then disconnect the wiring
connectors and remove the illumination
bulb from the rear of the unit

6.18 ..

6.17 Withdraw the ashtray unit from the
facia...

show when the circuit concerned is operating.
These bulbs are an integral part of the switch
assembly, and cannot be obtained separately.
Bulb replacement will therefore require the
renewal of the complete switch assembly.

Automatic transmission selector
housing illumination

26 Remove the centre console as described
in Chapter 11.

27 Unlip the selector lever cover from the
selector housing and Iift it upwards.

28 Withdraw the relevant buibholder from the
underside of the selector lever cover and
release the bulb from the bulbholder.

29 Install the new bulb, refit the bulbholder
and clip the selector lever cover back into
position.

30 Refit the centre console as described in
Chapter 11.

7 Exterior light units -
removal and reﬂmng

Note: Disconnect the battery negative
terminal (refer to ‘Disconnecting the battery’ in
the Reference Chapter) before removing any
light unit, and reconnect the terminal after
refitting.

Headlight

1 Unscrew the two screws securing the
relevant end of the front bumper to the
wheelarch liner. Unclip the access cover from

621 Release the retaining clips (arrowed),
and withdraw the bulbholder from the rear
of the heater control panel
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7.2a Undo the bolts securing the radiator
grille section of the front bumper to the
crossmember . ..

7.3b ... then push the bumper down and
withdraw the headlight unit . ..,

the top of the liner, and unscrew the plastic nut
securing the bumper to the vehicle. Discard
the nut; & new one should be used on refitting.
2 Open the bonnet, then slacken and remove
the bolts securing the radiator grille section of
the bumper to the crossmernber, and the two
bolts securing the headlight to the
crossmember (ses illustrations).

3 Release the bumper end from the wheelarch
outer trim cover, then hold and push down on
the bumper end, and manoeuvre the headlight
out of position. Disconnect the wiring
connectors from rear of the unit as they
become accessible, and remove the headlight
unit from the vehicle (see illustrations)

40n models with a headlight beam
adjustment system, if necessary, rotate the
adjustment motor clockwise to free the motor
from the rear of the headlight unit, and pull the
motor squarely away to disconnect its

... then undo the two headlight unit
g bolts (arrowed)

7.3 ... disconnecting the wiring

7.3a Release the end of the bumper from
the wheelarch outer trim cover .

7 4 Where fitted, remove the headlight

as they become

balljoint (see illustration). On refitting, align
the motor balljoint with the light unit socket,
and clip it into position. Engage the motor
assembly with the light, and twist it anti-
clockwise to secure it in position

5 Refitting Is a direct reversal of the removal
procedure. On  completion, check the
headlight beam alignment using the
information given in Section 8.

Front direction indicator light
6 The front direction indicator lights are

integral with the headlight units. Removal and
refitting is as described above.

Front direction side repeater
light
7 Carefully prise the rear edge of the indicator

side repeater light out from the wing, if
necessary using a suitable plastic wedge,

motor as described in text

taking great care not damage the painted
finish of the wing.

8 Withdraw the light unit from the wing, and
discannect its wiring connector. Tie a piece of
string to the wiring, to prevent it falling back
into the wing.

9 On refitting, connect the wiring connector,
and clip the light unit back into position.

Front foglight

10 Release the relevant end of the front
bumper from the vehicle, as described above
in paragraphs 1 to 3, ignoring the references
to the headilight. If necessary, jack up the front
of the vehicle and support it on axle stands to
improve access to the foglight

11 Disconnect the wiring connector, then
undo the three foglight retaining screws and
remova the light unit from the bumper (see
illustrations).

N
7.11a Disconnect the foglight wiring
connector .. .

7.11b ... then undo the three retaining
screws (arrowed) . ..

7.11c ... and remove the light unit from
the rear of the bumper
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7.13 Foglight aim is adjusted using the
adjuster on the rear of the unit

12 Refit the light unit to the bumper, and
sscursly tighten s retaining screws.

13 Secure the front bumper in position, and
adjust the foglight aim using the adjuster on
the rear of the light unit (see illustration).

Rear light cluster

14 From inside the luggage compartment,
depress the retaining catches and open up
the trim panel flap to gain access to the rear
of the light unit

15 Disconnect the wiring connector from the
rear of the bulbholder.

16 Slacken and remove the rear light unit
retaining bolts, and withdraw the light unit
from the raar of the vehicle (see illustration)
17 Refitting is a reverse of the removal
procedure, tightening the retaining bolts
sacurely.

Number plate light

Corsa and Corsavan models

18 Using a small flat-bladed screwdriver,
carefully prise the light out from the rear
bumper, and disconneot it from the wiring
connectors (see illustration),

19 When refiting, connect the wiring
connector, and clip the light back into the
bumper.

Gombe Van models

20 On the left-hand side, litt up the light unit,
and prise out the base of the unit from the
bumper. On the right-hand side, push the light

7.21 Removing & rear number plate light
unit - Combo Van models

and retaining bolts (B) ~ Combo Van
models

unit down, and prise out the top of the unit
from the bumper.

21 Withdraw the light unit, and disconnect
the wiring connectors (see illustration).

22 When refiting, connect the wiring
connectors, and clip the light back into the
bumper.

High-level stop-light

23 Open the tailgate or rear doors as
applicable.

24 Undo the sorew at each end securing the
light body to the mounting brackets and
withdraw the light unit from its location.

25 Release the wiring harness, disconnect
the wiring connector and remove the light
unit,

26 Refitting is a reversal of removal.

1 Accurate adjustment of the headight beam
Is only possible using optical beam-setting
equipment, and this work should therefore be
carried out by a Vauxhall/Opel dealer or
suitably-equipped workshop.

2 For reference, the headlights can be
adjusted using the adijuster assemblies fitted
to the top and bottom of each light unit.
The top adjuster, accessed through & hole in

8.2 Adjusting the headlight horizontal
beam using a suitable screwdriver (vertical
beam adjuster arrowad)

7.18 Removing the rear number plate light
unit - Corsa and Carsavan models

the crossmember, alters the horizontal
position of the beam. The bottom adjuster
alters the vertical aim of the heam (see

illustration).
3 Some models have an electrically-operated
headiight ~ beam adjustment  system,

controlled via a switch in the facia. The
recommended settings are as follows.
Corsa and Gorsavan with rear seats

0 Front seat(s) occupied

1 All seats occupied

2 Al seats occupied, and load in luggage

compartment
3 Driver's seat occupied and foad in the
luggage compartment

Combo Van and Corsavan without
rear seats

0 Seats) occupied

1 Seats occupied and load compartment
approximately half-loacted
Seats accupied and luggage
compartment fully loaded
Driver's seat only occupied and luggage
compertment fully loade:
Note: When adjusting
aim, ensure that the switch
position

N

@

the headlight
Is set to

19 instrumment panel
*1. removal and reftting

Removal

1 Disconnect the battery negative terminal
(refer 1o Disconnecting the battery in the
Reference Chapter).

2 With the steering wheel in the straight-
ahead position, turn the wheel 90° to the left,
then prise off the trim cap and remove tne left
upper shroud screw. Tum the wheel 180° to
the right, and remove the right upper screw.
Remove the rubber seal from the ignition
switcflack, then undo the lower retaining
screws and remove the steering column
shrouds.

3 Undo the three retaining sorews, and
remove the instrumant panel shroud from the
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9.3a Undo the three instrument panel
shroud retaining screws (shown with
steering wheel removed for clarity) .

facia (see illustrations). Recover the two
shroud retaining clips.

4.0n early models with a cable-criven
mechanical speedometer, unscrew the
speedometer cable lower end from the
transmission unit. If necessary, remove the
battery, then jack up the front of the vehicls
and support it on axle stands to improve
access to the cable.

5 Unscrew the two retaining screws from the
base of the Instrument panel (see
illustration).

6 Using a small flat-bladed screwdriver,
depress the panel upper retaining clip, and
withdraw the panel from the facia. The wiring
connector disconnects automatically as the
panel is removed (see illustration)

7 Depress the retaining clip, disconnect the

9.6 ... and withdraw the instrument panel
from the facia

10.2b ... then release the retaining clips
and remove the lens from the front of the
instrument panel

. . and manoeuvre the shroud out of
position

speedometer cable (where applicable), and
remove the instrument panel from the vehicle.
Refitting

8 Where  applicable, ~ connect  the
speedometer cable to the rear of the panel,
making sure it is securely retained by the clip,
and connect the panel wiring connectors.

9 Clip the panel back into position, aligning it
with its wiring connector, and secure it in
position with the two retaining screws.

10 Refit the instrument panel shroud, and
securely tighten its retaining screws.

11 Install the upper and lower steering
column shrouds, and securely tighten all the
retaining screws. Fit the rubber seal to the
ignition switch/lock and the trim caps to the
upper screws.

10.2a Pull out the trip odometer
resetpin ...

i .
10.3 Carefully detach the printed circuit
from the top of the speedometer housing

9.5 Undo the panel retaining screws (A),
then release the cip (B) ...

12 Connect the lower end of

the
speedometer cable to the transmission, and
tighten it securely.

13 Reconnect the battery, and check the
operation of the panel waming lights to ensure

that they are functioning correctly.

10 Instrument panel

=

© components —
- removal and refitting

General

1 Remove the instrument panel as described
in Section 9, then proceed as described under
the relevant sub-heading.

Speedometer

2 Remove the reset pin for the trip odometer,
then carefully reiease the retaining clips and
remove the lens from the frant of the
instrument panel (see lliustrations).

3 Carefully detach the printed circuit from the
speedometer housing (see illustration).

4 Undo the retaining screws, and remove the
speedometer from the rear of the instrument
panel (see illustration).

5 Refitting is a reverse of the removal
procedure. Do not overtighten the instrument
panel fasteners, as the plastic is easily
cracked.

10.4 Instrument panel components (t
specification panel with tachometer)
A Speedometer retaining screws
B Temperature gauge nuts
C Fuel gauge nuts
D Voltage stabiliser
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10.15 Undo the retalning screw (arrowed)
and disconnect the voltage stabiliser from
the rear of the Instrument panel
Tachometer

6 Remove the lens from the panel as
described in paragraph 2.

7 Undo the retaining screws, and [ift the
tachometer out from the panel assembly.

& When refitting, ensure that the tachometer
pins are correctly aligned with the panel
housing, then refit the retaining screws. Do
not overtighten the screws, as the plastic is
easily cracked. Clip the lens back onto the
panel, and refit the trip odometer reset pin.

Temperature gauge

9 Remove the lens from the panel as
desribed in paragraph

10 Undo the retaining nuts securing the
wiring 1o the temperature gauge terminals,
and lift the gauge out from the panel (see
illustration 10.4).

11 Refitting is th reverse of removal. Do not
overtighten the retaining nuts, as the plastic is
easlly cracked.

Fuel gauge

12 Remove the lens trom the panel as
described in paragraph

13 Undo the retaining nuts securing the
wiring to the fuel gauge terminals, and Iift
the gauge out from the panel (see illus-
tration 10.4).

14 Refitting is the reverse of removal, Do not
overtighten the retaining nuts, as the plastic is
easily cracked.

Volitage stabiliser
15 Undo the retaining screw, then carefully

1143 Undo the two ref
(arrowed) .

pull the stabiliser from the instrument panel
viing pins (see illustration).

16 When refitting, ease the stabiliser onto the

pins, and secure it in position with the
retaining scrow.
Printed circuit
17 Remove all the instruments and the
voltage stabiliser as described above.
18 Remove all the buloholders from the rear
of the case by twisting them In an anti-
clockwise direction. Release the printed
circut from its retaining pins, and remove it
from the rear of the case.

19 Refitting is a reversal of the removal
procedure, ensuring that the printed circuit is
correctly located on all the necessary
retaining pins.

1 THEBERIR incieh display unit is
fitted to the centrs of the facia, The display
panel shows the time; on higher-specification

models, it also shows the outside air
temperature and/or the radio station.
Clock/multi-function dispiay unit
Removal

2 Disconneot the battery negative terminal
refer to Disconnecting the battery in the
Reference Chapter)

3 Remove both the centre heater/ventilation
vents from the facia, as described in Chapter
3

4 Undo the two re(air\mu screws located in
tne vent apertures, then withdraw the
clock/multi- fur\mmn display from the facia
(see illustration:

5 Disconmect  fhe wiring connector, and
remove the unit from the vehicle (see
ustration).

Refitting

8 Reconnect the wiring connector, then
manosuvre the unit back into position

7 Securely tighten the screws, and install the
vents as described in Chapter 3.

8 Reconnect the battery negative terminal,

ol ;
- ... then lift the multi-funct
display away from the facia ...

then roset the clock and enter the radio
security code.

Air temperature sensor

Removal

9 The multi-function unit air temperaturs
sensor is mounted in the front of the vehicle,
directly behind the centre of the bumper. The
sensor is accessible through the bumper
grille.

10 Depress the retaining clips, ther free the
sensor from the rear of its bracket. Disconnect
the sensor from its wiring connector, and
remave it from the vehicle.

Refitting

11 Connect the sensor ta the wiring
connector, and clip it back into position in the
bumper

1 Most vehicles covered in this manual are
equipped with & ‘lights-on’ warning system
The purpose of the system is to warn the
driver that the lights have been left on. Once
the ignition switch has been turned off; the
buzzer will sound when a door is opened. The
system consists of a buzzer unit which is
linked to the driver’s door courtesy light
switch.

2 To gain access to the buzzer unit, unclip the
fusebox access panel from the facia, then
undo the two retaining screws and lower the
fusebox out from the facia. The buzzer is the
third unit from the left in the lower row of
relays. The unit is a push-fit in the fussbox.

3 Refer to Section 4 for information on
courtesy light switch ramoval.

Removal

1 Open the ashtray, and remove the cigarstte
lighter insert.

2 Undo the retaining screws, and withdraw
the ashiray from the centre of the facia.

11.5 ... and disconnect its wiring
connector
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14.2 Horn unit is retained by a single bolt
(arrowed)

Disconnect the wiring connectors from the
rear of the unit as they become accessible.

3 Release the retaining tangs and push out
the metal insert, then remove the plastic outer
section of the lighter.

Refitting
4 Refitting is a reversal of the removal
pracedure,

Removal

1 Remove the front bumper as described in
Chapter 1.

2 Undo the retaining bolt and remove the
horn, disconnecting its wiring connectors as
they become accessible (see illustration).

Refitting
3 Refitting is the reverse of removal.

Remaval

Note: The foflowing procedure is only
applicable to early models with a mechanical
speedometer. An electric spesdometer is fitted
to later models and is operated by the vehicle
speed sensor on the gearboxitransmission.

16.3 Lift the nut cover, then undo the
retaining nut and lift off the wiper arm

1 Remove the instrument panel as described
in Section 9. Tie a pisce string to the upper
end of the cable; this can then be used to
draw the cable back into position.

2 Free the spzedometer cable from any
relevant retaining clips and ties, noting its
correct routing.

3 Release the cable grommet from the engine
compartment bulkhead, and withdraw the
cable forwards and out through the bulkhead.
Once the cable is free, untie the string and
leave it in position in the vehicle; the string
can then be used to draw the new cable back
into position.

Refitting

4 Tie the string to the end of the cable, then
use the string to draw the speedometer cable
through from the engine compartment and
into position. Once the cable is through, untie
the string.

5 Ensure that the cable is correctly routed,
and retained by all the relevant clips and ties,
then seat the outer cable grommet In the
engine compartment bulkhead.

6 Refit the instrument panel as described in
Section 9.

Removal

1 Ogerate the wiper motor, then switch it off
s0 that the wiper arm returns to the at-rest
(parked) position.

17.3 Removing the right-hand wi
cowl panel

17.6 Unscrew the large plastic nut from

each wiper spindle ...

 Stick a piece of masking

2 Lift up the wiper arm spindle nut co
slacken and remove the spinde rut
3 Lift the blade off the glass, and pul
wiper arm off its spindle (see iliustration). i©
necessary, the arm can be levered off
bl

ver. then

suitable

spindle “using &
screwdriver.

Note: if both windscraen wiper arms are
removed at the same time. mark them
identification.  The arms  are
interchangeable; the passenger-side Wi
arm is longer than the driver’s-side arm,
its shaft is aiso cranked siightly.
Refitting

4 Ensure that the wiper arm and spindie
splines are clean and dry, then refit the arm to
the spindle, aligning the wiper blade with the
tape fitted on removal. Refil the spindle nut
tightening it securely, and clip tha nut cover
back in position.

97 Windsereen wiper mnwrand
 linkage - remaval and mﬁm

X

Removal

1 Disconnact the battery negative terminal
(refer 1o Disconnecting the battery in the
Reference Chapter)

2 Remove the wiper arms as described in the
previous Section.

3 Undo the retaining screws, and remove
both halves of the windscresn cowl panel
from the vehicle (see illustration).

4 Peel the bonret seal off the engine
compartment bulkhead, and remove it from
the vehicle

5 Unscrew the large plastic nut from each
wiper spincle (see lllustration).

6 Prige out the two clips from the centre of
the water deflector shield. Release the shield
from the engine compartment bulkhead and
wiper spincles, and remove it from the vehicle
(see illustrations).

.. then prise out the two clips . . .

17.6a .
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. and remove the water deflector
shield from the vehicle

7 Disconnect the wiring connector from the
wiper motor. Undo the three retaining bolts,
and remove the wiper motor and linkage
assembly out from the vehicle (see
illustrations).

8 If necessary, mark the relative positions of
the motor shaft and linkage arm, then
unscrew the retaining nut from the motor
spindle. Free the wiper linkage from the
spindle, then remove the three motor retaining
bolts, and separate the motor and linkage
(see illustration). Note: It is not necessary to
remove the linkage assembly from the vehicle
ta remove the motor.

Refitting
9 Where necessary, assemble the motor and

linkage, and securely tighten the motor
retaining bolts. Locate the linkage arm on the

17.7c ... and remove the wiper motor and
linkage assembly from the vehicle (right-
hand drive model)

18.2b ... then undo the retaining nut ... .

motor spindle, aligning the marks made prior to
removal, and secuirely tighten its retaining nut.
10 Manoeuvre the motor assembly back into
position in the vehicle. Refit the three rataining
balts, and tighten them to the specified torque
setting.

11 Reconnect
connector.

12 Refit the water deflector, making sure it is
correctly located on the bulkhead and wiper
spindles, and secure it in position with the two
clips and wiper spindle nuts.

13 Install both halves of the windscreen cowl,
and securely tighten the retaining screws,

14 Refit the bonnet seal to the engine
compartment bulkhead.

15 Install both the wiper arms as described in
Section 16, and reconnect the battery
negative terminal

the wiper motor wiring

17.8 Windscreen wiper motor spindie
nut (A) and retaining bolts (B)

18.2¢ ... and lift off the washer and outer

mounting rubber (arrowed)

17.7b ... then undo the three retaining
bolts (arrowed) . ..
18 Tailgate wipsr mo
_removal and refitting

Removal

1 Remove the wiper arm as described in
Section 16.

2 Remove the plastic cover from the wiper
spindle, then unscrew the retaining nut, and
fift the washer and outer mounting rubber off
the spindle (see illustrations).

3 Open the tailgate, and detach the parcel
shelf cords. Undo the retaining screws, and
remove the lifter hooks from the tailgate (see
illustration).

4 Carefully prise out the retaining clips, and
remoys the inner trim panel from the tailgate.

18.2a Remove the plastic cover from the
tailgate wiper motor spindle . . .

18.3 Undo the retalning screws, and
remove the parcel shelf lifter cords from
the tailgate
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18.6a Undo the wiper motor mounting
bolts, noting the correct fitted positions of
the earth leads (arrowed)

6 Disconnect the wiper motor wiring
connector, and release the wiring from any
relevant retaining clips

6 Slacken and remove the wiper motor
mounting bolts, noting the correct fitted
focation of the earth leads, and remove the
wiper motor. Recover the collars from either
side of each motor mounting rubber, and slide
the inner mounting rubber off the motor
spindie (see illustrations)

7 Examine the motor mounting rubbers for
signs of damage or deterioration, and renew
as necessary.

Refitting

8 Slide the inner mounting rubber onto the
motor spindle, and ensurs that the rubbers
are correctly fitted to the motor mountings.

9 Position a callar on each side of the motor
mourting rubbers, and refit the motor to the
tailgate. Fit the mounting bolts, not forgetting
1o fit the earth leads to the balts, and tighten
them securely.
10 Reconnect
connector.

11 Refit the trim panel to the tailgate,
ensuring that it is securely retained by all of its
clips. Install th lifter cords.

12 Slide the outer mounting rubber and
washer onto the wiper spindle, then fit the
retaining nut. Securely tighten the retaining
nut, and refit the plastic cover.

13 Refit the wiper arm as described in
Section 16.

the wiper motor wiring

. . disconnect the washer pump
wiring connector . ..

18.6b Remove the wiper motor from the
tailgate, and slide off the inner mounting
rubber

Washer system reservoir

1 Remove the windscreen cow| panels as
described in paragraphs 1 to 4 of Section 17.
2 Unscrew the fluid reservoir retaining nut
{see illustration), then release the reservoir
from its retaining bracket.

3 Disconnect the wiring connector from the
washer pump, then disconnect the hose(s)
from the base of the purtp and remove the
reservoir from the veficle (see illustrations)
Wash off any spilt fluid wl'h cold water

4 Refitting is the reverse of removal, ensuring
that the washer hoss(s) are securely
connected.

Washer pump

5 Remove tha washer reservolr as described
above.

6 Tip cut the contents of the reservoir, then
carsfully ease the purmp out from the reservoir
and recover its sealing grommet (see
illustration)

7 Refitting is the reverse of removal, using a
new sealing grommet if the original one shows
signs of damage or deterioration

Windscreen washer jets
& Carefully prise the nozzle from the bonnel,

19.3b ... then lifi out the wxsher
reservoir, and disconnect hoses from the
pump

19.2 Undo the retaining nut (arrowed)

taking great care not to damags the
paintwork.

9 Disconnect the nozzle from its fluid hose,
and remove it from the vehicle. Tie a piece of
string to the hose, to prevent it falling back
into the bonnet.

10 On refitting, securely connect the nozzle
to the hose, and clip it Into position in the
bonnet. Check the operation of the jet. If
necessary, adjust the nozzle using a pin
aiming the spray to a point slightly above the
centre of the swept area.

Tailgate washer jet

11 Carefully prise the washer jet out of the
1op of the tailgate/spoiler (as applicable), and
disconnect it from its supply pipe. Whilst the
jet is removed, tie a piece of string to the
supply pipe, o ensure that it does not fall
back into the tailgate.

12 When refitting, ensure that the jet is
clipped securely in position. Check the
operation of the jet. If necessary, adjust the
nozzle using a pin, aiming the spray to a point
slightly above the centre of the swept arza.

Washer system reservoir
1 Firmly apply the handbrake, then jack up

156 Eessthe plum ot of tas rzsrvolr,
and recover the sealing grommet
(arrowed)
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21.4 Removing the radio/cassette player
using the special DIN tools

the front of the car and support it securely o
axle stands (see Jacking and vehicle suppor),
Remove the lefi-hand front roadwheel,
making alignment marks between the wheel
and hub.

2 Undo the retaining nuts and screws, then
releass the retaining fasteners and remove the
eft-hand wheelarch liner (see Chapter 11,
Section 22). Discard the nits and fasteners;
new ones should be Used on refitting.

3 Remove the front bumper as described in
Chapter 1.

4 Slacken and remove the retaining bolts,
then lower the reservoir out from underneath
the wing to galn access to the washer pump.
5 Slacken the retaining clip, and disconnect
the hose from the washer pump. Disconnect
the pump wiring connector, and remove the
reservair from the vehicle.

6 Refitting is the reverse of removal.

Washer pump

7 Remove Lhe washer reservoir as described
above.

8 Tip out the conterits of the reservor, then
carefully eass the pump out from the reservolr
and recover its sealing grommet.

8 Refitting is he reverse of removal. Use a
new sealing grommet if the original one shows
signs of damage or deterioration.

Washer nozzles
10 Remove the front bumper as described in
Chapter 11

22.5a Unda the three retaining screws
{arrowed) . ..

Unclip the small {treble) loudspeaker
from the door pansl

11 Undo the two retaining bolts, and remove
the nozzle from the bumper.

12 On refitting, securely tighten the retaining
bolts and refit the bumper as described in
Chapter 11

Note: The following removal and refitting

- and disconnect its wiring
connector

piayer can then be slid out of the facia (see
illustration).

Refitting

§ To refit the radiojcassette player, simply
push the unit into the facia until the retaining
lugs snap into place, then refit the grub
screws. On completion, recornect the dattery
and enter the radio security code, where
applicable.

procedure is for the range of
units which Veuxhall/Opel fit as standard
equipment. Removal and refitting procedures
of non-standard units may differ slightly.
Removal

1 All the radio/cassette players fitted by
VauxhalliOpel have DIN standard fixings. Two
special {ools, obtainable from most car
accessory shops, are required for removal,
Alternatively, suitable tools can be fabricated
from & mm diameler wire, such as welding
rod,
2 Disconnsct the battery negative torminal
(refer to Disconnecting the battory in the
Reference Chapler).

3 Unscrew the four grub screws from the
carners of the radio/cassette player, using a
suitable Allen key.

4 Insert the tools into the holes exposed by
removal of the grub screws. and push them
until they snap into place. The radio/cassette

22,55 ... then withdraw the large {bass)
loudspeaker fram the door, and
disconnect its wiring cannector

N

Front small (treble) speaker

1 Lift the front door inner handle. and
carefully prise the handle trim cover out from
the door tim panel

2 Unclip the speakor from the handle,
disconnecting its wiring connectors as they
become accessible (see illustrations).

3 Refitting is the reverse of removal

Front large {bass) speaker

4 Undo the relaining screws, and free the
door packel from the inner trim panel,
disconnecting the window switch wiring
connector(s) (where applicable) as they
become accessible.

5 Undo the retaining screws, then free the
speaker from the door. Disconnect the wiring
connectors and remove the speaker (see
illustrations),

6 Refitting is the reverse of removal.

Rear speaker
7 Remove the rear parcel shelf. If the left
speaker s to be removed, remove the inerior
light unit from the Irim panel as described in
Section 6.

8 Remove the rear shock absorber access
panel from the trim panel.

9 Prise aut the retaining clips from ths rear of
the panel, and the circular plug/seat siop
buffer (as applicabls) from the front of the
panel. Slacken and remove all the oane!
refaining screws, and release the pane
from the vehicle body. Disconmect the
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22.9a Release the luggage compartment
trim panel from the vehicle . ...

speaker wiring connector, and turn the panel
around to gain access to the speaker (see
illustrations). Note that it is not necessary to
detach the seat beit unless the trim panel s to
be removed.

10 Undo the three refaining screws, and
remove the speaker from the trim panel (see
illustration)

11 Refitting is a reverse of the removal
procedure. Make sure that the trim panel is
securely refained by all the relevant clips and
screws, [f the left trim panel is being installed,
da not forget to feed the interior light wiring
through the trim panel aperture before
fastening the panel in position.

Corsa and Corsavan

Removal

1 Open the tailgate, then prise out the trim
clips and release the rear of the headlining
from the roof. Carefully peel the headlining
back until access is gained to the arial
retaining nut and wiring connectors.

2 Disconnect both wiring connectors, then
undo the retaining nut and remove the aerial
from the roof.

Refitling
3 Locate the aerial in roof hole and refit its
refaining nut, tightening it securely

Reconnect the wiring connectors, then clip
the headlining back into position

Combo Van

Removal

4 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicie support).
Remove the left-hand front roadwheel.

5 Undo the retaining nuts and screws, then
release the retaining fasteners and remove the
feft-hand wheelarch liner (refer to Chapter 11,
Section 22). Discard the nuts and fasteners;
new ones should be used when refitting.

22.9b ... then tum it around and
disconnect the wiring connector from the
rear loudspeaker

6 From inside the vehicle, release the
retaining clips and remove the trim pane from
the left-hand front footwell.

7 Reach up behind the facie, and disconnect
the aerial lead from the rear of the
radio/cassette player. Work back along the
aerial lead, releasing it from the all the relevant
retaining clips and ties, noting how the lead is
routed. If necessary, to improve access,
remove the storage compartment from
underneath the facia; the compartment is
retained by a single screw and retaining clip.
8 From undemeath the wing, release the
grommet and withdraw the aerial lead
Unscrew the aerial nut, remove the washer
and rubber, then release the aerial from its
lower retaining clip. Remove the aerial and
tead from underneath the wing.

Refitting

9 Insert the aerial from underneath the wing,
and clip it into position. Fit the rubber and
washer onto the aerial, and securely tighten
the retaining nut

10 Pass the aerial lead through into the
vehicle, and seat the rubber grommet in the
vehicle body.

11 From inside the veficle, ensure that the
lead is correctly routed, and secure it in
position with all the necessary clips and ties
Reconnect the lead to the rear of the
radiofcassette player. Where necessary, refit
the storage compartment.

12 Refit the footwall trim panel, making sure
that it is securely retained by its clips.

13 Install the wheelarch liner, securing it in
position with new nuts and clips.

14 Reft the roadwheel, then lower the
vehicle to the ground and tighten the

roadwhesl bolts to the specified torque.

This information is appiicable only to the
anti-theft alarm system fitted by Vauxhall/Opel
as standard equipment.

1 Some models in the range are fitted with an
anti-theft alarm system as standard

2210 Undo the three retaining screws
and remove the speaker from the trim
panel

equipment. The alarm Is automatically arms
and disarmed when the deadlocks are loc<
and unlocked using the driver's door lock. Ti
alarm has switches on all the doors (including
the tailgate), the bonnet, the radio/cassetts
player and the ignition and starter circuits. If
the tailgate, bonnet or any of the doors ars
opened whilst the alarm is set, the alarm horn
will sound and the hazard warning lights wil
flash. The alarm also has an immobliiser
funetion which makes the ignition and starter
circuits inoperable whilst the alarm is
triggered.

2 The alarm system performs a seff-test every
time It is switched on; this test takes
approximately 10 seconds. During the self-
test, the LED (light emitting diode) in the
hazard warning light switch will come on. If
the LED flashes, then either the tailgate
bonnet or one of the doors is open, or there is
a fault in the circuit. After the initial 10-second
pericd, the LED will flash to indicate that the
alarm is switched on. On unlocking the
driver's door lock, the LED will iluminate for
approximately 1 second, then go out,
inclcating that the alarm has been switched

.

of
3 With the alarm set, if the tailgate is
unlocked, the tailgate switch sensing will
automatically be switched off, but the door
and bonnet switches will stll be active. Once
the tailgate Is shut and locked again, the
tailgate switch sensing will be switched back
on after approximately 10 seconds.

4 Should the alarm system develop a fault
the vehicle shauid be taken to a Vauxhail/Opel
dealsr for examinatior.

Heater mats

1 On models with heated front seats, a heater
mat is fitted to the both the seat back and

involves peeling back
removing the old mat, sticking the new mat n
position and then refitting the upholstery
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Note that upholstery removal and refitting
requires considerable skill and experience if it
is 1o be carried out successfully, and is
therefore best entrusted to your Vauxhall/Opel
dealer. In practice, it will be very difficult for
the home mechanic Lo carry out the job
without ruining the upholstery.

Heated seat switches
2 Refer to Section 4.

zs ir bag system - ge
' information and pr

General information

A driver's air bag is fitted es standard
equipment on certain models, and is an
cption on all other models. The air bag is fitted
in the steering wheel centre pad. Additionally
a passenger's air bag located in the facia, and
side air bags located in the front seats ars
also optionally available.

The system is armed only when the ignition
is switched on, however, a reserve power
source maintains a power supply to the
system in the event of & break in the main
slectrical supply. The steering wheel and facia
air bags are activated by a 'g' sensor
(decsieration sensor), and controlled by an
electronic contral unit located under the
centre console, The side air bags are
activated by severs side impact and operate
independently of the main system and of each
other. A separate slectrical supply, control
unit and sensor is provided for sach side air
bag

The air bags are inflated by a gas generator,
which forces the bag out from its location in
the steering wheel, facia or seat back frame.

Precautions
Warning: The following
precautions must be observed
when working on vehicles
equipped with an air bag

tem, to prevent the possibility of
personal injury.

General precautions

The following precautions must be
abserved when carrying out work on a vehicle

equipped with an air b

a} Do ot disconnect the battery with the
engine running.

) Before carying out any work in the
vicinity of the aif bag, removal of any of
the air bag components, or any welding
work on the vehicls, de-activate the
system as described in the following sub-
Section.

©) Do ot attempt to test any of the air bag
system cirouits using test meters or any
other test equipment.

) if the air bag warning light comes on, o
any fauit in the system is suspected,

consuilt a VauxhalllOpel dealer without
deiay. Do not attempt to cary out fault
diagnosis, or any dismantiing of the
components.
Precautions to be taken when
handling an air bag
a) Transport the air bag by itsef, bag

upward.
£) Do not put your arms around the air bag.
) Carry the air bag close to the booy, bag
outward.
) Do ot drop the air bag or expose it to
impacts.
&) Do ot attempt to dismantle the air bag
unit
1) Do ot connect any form of siectrical
equipment to any part of the air bag.
circuit
Precautions to be taken when storing
an air bag unit
& Store the unit in a cupboard with the air
bag upward.
b) Do not expose the air bag to
temperaiures above 80°C.,
¢} Do ot expose the air bag to flames.
d) Do not attempt to dispose of ihe air bag
consult a Vauxhell/Opel dealer.
&) Never refit an air bag which is known to
be faulty or demaged,

De-activation of air bag system

The system must be de-activated before
carrying out any work on the air bag
companents or surrounding area:

a) Swilch on the ignition and check the
cperation of the air bag warning light on
the instrument panel, The light should
iuminate when the ignition is switched
on, then extinguish.

b) Switch off the ignition.

) Remove the ignition key:

) Switch off all efectrical equipment.

&) Disconnect the battery negative terminal
(refer to ‘Disconnecting the battery’ in the
feference Section of this manua.

1) Insulate the battery negative terminal and
ihe end of the batery negative lead to
prevent any possibility of contact.

9) Wait for at feast two minutes before
canying out any further work. WWelt at least
ten minutes if the air bag warning light olld
not operate correctly.

Activation of air bag system
To activate the system on completion of
any work, proceed as follows:

) Ensure that there are no occupants in the
vehicle, and that there are no loose
objects around the vicinity of the steering
wheel, Close the vehicle doors and
windows.

b) Ensure that the ignition is switched off
then reconnect the battery negative
terminal.

) Open the driver's door and switch on the
ignition, without reaching in front of the
steering wheel, Check that the air bag

warning light ifuminates briefly then
extinguishes.

o) Switch off the ignition.

¢} If the air bag warning light does not
operate as described in paragraph o).
consult a Vauxhall/Ope! dealer before
diving the vehicle.

Warning: Refer to the
precautions given in Section 26
before attempting to carry out
work on any of the air bag
components.

P L
1 De-activate the air bag system as
described in the previous Section, then
proceed as described under the relevant
heading.

Driver’s air bag

2 With the steering wheel in the straight-
ahead position, turn the wheel 90° to the Isft
then prise off the trim cap and remove the left
upper shroud sorew. Tum the wheel 180° to
the right, and remove the right upper screw.
Remove the runber seal from the ignition
switch/lock, then undo the lower retaining
screws and remove the steering column
shrouds.

3 With the steering wheel positioned in the
straight-ahead position, tur the wheel 90° to
the right to gain access to the left-hand air
bag retaining bolt. Unscrew the bolt from the
rear of the steering wheel, then tur the wheel
180° to the left to gain access 1o the right-
hand air bag retaining bolt, Unscrew the right-
hand retaining boft, then return the steering
wiheel to the straight-ahead position.

4 Carefully lift the air bag assembly away
from the steering wheel, and disconnect the
wiring connector fram the rear of the unit
Note that the air bag must nat be knockad or
dropped, and should be stored the correct
way up, with its padded surface uppermost.

5 Refitting is a reversal of the remova
procedure. Tighten the air bag retaining
serewss to the specified torque setting.

Passenger’s air bag

6 Remove the battery as described in
Ghapter 5.

7 Remove the glovebox as described in
Chapter 11, Section 26.

8 Remove the heater/ventilation vent and
duct on the passenger's side as described in
Chapter 3.

9 Remove the windscreen cowl panel and the
water deflector shield as described in Section
17 of this Chapter.

10 From the engine compartment side, urido
the nuts securing the air bag mounting
brackets, and facia panel fastening to the
bulkhead
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11 Unscrew the facia panel attachments on
the passenger's side.

12 Disconnect the air bag wiring plug from
the side of the unit.

13 Undo the nuts securing the air bag to the
mounting brackets, Ease the facia away from
the bulkhead as necessary and remove the air
bag from the mounting brackets. Note that the
air bag must not be knocked or dropped, and
should be stored the correct way up (as
mounted in the vehicle]

14 Refitting is a reversal of the removal
procedure. Tighten the air bag retaining nuts
to the specified torque setting

Side air bags

15 The side air bags are located internally
within the front seat back and no attempt should
be made to remove them. Any suspected
problems with the side air bag system should be
referred to a VauxhallOps! dealer.

Air bag control unit

16 Remove the centre console as described
in Ghapter 11

17 Disconnect the control unit wiring
connector, then undo the retaining screws
and remove the control unit from the vehicle.
18 Refitting s the reverse of removal. ff a new

contral unit is being installed, the vehicle must
be taken to a Vauxhall/Opel dealer for the
control unit to be reprogrammed at the
earliest possible opportunity. Note: The air
bag system will not be cperational untll the
new control unit s reprogrammed; this will be
indicated by the warning light in the
instrument panel being illuminated.

Air bag wiring contact unit

19 The wiring contact unit is fitted to the
underside of the steering wheel, and provides
the electrical supply to both the air bag and
horn buttons. The uriit is removed and refitted
viith the steering wheel [see Chapter 10),
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Vauxhall Corsa 1997 to 2000 wiring diagrams Diagram 1
Key to symbols Earth locations £
Bub —@— E1  Pight bulkhead

Sk E2  Left bulkhead o
Switch e E3  Tumnel E
S E4  Loftengine sarth
by K E5  Right engine sarth
Multiple contact 3 E6  Body rear :
‘switch (ganged) e E7  Steering column
Fuse/fusible grs :
fk an cursnt
kel Lok Poiage
i = Relay Location
Alr conditiont enind right hand footwel i pancl
Air conditioning cooling fan Behind right-hand footwell
Varas 7% Air conditioning compressor relay Engine compartment junction box
resistor Anttheftdarm hom usebox
Anti-theft alarm immoblliser Fusebox ‘
Gooling im panel
Cannecting. Cooling fan elay carrer iy q!ovsbcx
Wie Cooling fan lay carrier above glovebox
Cooling fan high oy coris: e givebn
Plug and - aytime diving light hind fusebox -
sosket contact rAior T i i
ort onight usebox
Fuel pump Behind righ-hand footwellrim panel
: gt waster pup usebox
ferpg - e et oo
s-0n' buzzer usebox
Pump/motor (O] 2 fogiot usebox
Tailgate wiper usebox
— Tum signal Usebox
Eartn point = reen wiper Fusebox
and focation !
Gauge/meter @ Fuses
Dlode A Fuse Raling Circuit protected
ek 1 204 Direction indicators, diagnostic connector, interior Hights, hor;
bilstsed l_ triple info display and ko
: — F2 10A  Automatic
ik F3 30A Trunk lamp, heated rear vrindow’ 5
F5 Ton || Aot ransmision
Solencid 12 T
—ym— 7 300 | Enane saoing
i 8 04 LW park\ng/ts\\ light
7 9 208 Front
Light emitting a Flo JO  Liinian peom headight
diode (LED) T F1  G0A  Headiight washer
Fi2  0A  LHlow beam headight
Fi3  20A  Centrallocking
Fi4  50A  Powersteering
Fi5  30A  Arconditioning, heating
e chi e B/ F16  30A  Washiwi
Uzl i ik traces) F7 10A  Electrc mirors, interior lights, electric windows, triple info display,
air conditoning, enging cooling, power steering, instrument cla
! Fi8  20A  Gentral locking, reversing Ights, heated rear window, air conditioning,
Borenettcable remm— clgaratte lighter, speed sensor, automatic transmission, seat heating
e F20  30A  Engine cooling, air conditioning
% FEL 8| Smp s fecard waribg oo, retrationt clstae
F22  10A
Dashed outline dsnotes part of & e Z’:C":r:‘;‘“g“';"““
lergerion; eontaning §rals caso F25  10A  RH hghbeam headight
an slectroric or solid state device. P8 208 Fum
e et F27  10A  RiHlow boam hesdight s
pRLS F28  30A  Electric windows
T14/9 - 14 pin comnector, pin 9. [Erpetl ol sl i
Hozzss
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Wire colours

Bl Buc  Pu Pupie
Br Brown Ro Rod

Ge Yellow Sw Black
Gr Grey = Vi Violet
Gn Green Ws Whits
Or Orangs

Starting and charging

Key to items

Battery
gnition switch

Alternator
Starter motor
Aeral ampifier
Radio

SomRGN -

Diagram 2
22 RH seatbelt pretensioner
23 Driver's airbag

55 Dotare e avrhsg sensor

% Manul oy
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e

. = e

o
2
i

=
o
L

;
Ly

52

3

T
Simm Zus |

:

3e)

LTSRN
S (o

il
oy

o
D |g/0g
- ouen
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Sse diagram 14
Instrument cluster
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Wire colours Key to items Diagram 3
Bl Bluo Pu_Purple 29 Fuel injector relay. 35 Fue{ injector cylinder 2 42 |die speed stepper motor
Br Biown Ro Red 2 Ignition switch: 30 Fuel pump relay | injector cyfinder 3 ir mass meter
Ge Yellow Sw Black 3 {ain fuse box 31 Fuel 37 Oxygen sensor 44 Crankshaft sensar
Gr Grey Vi Violst 8 G 38 EGR
Gn Groen  Ws White 26 Motreric control modiule sensor 39 Throttle-position sensor
Or 'Orénge 27 Ignifian éoil 33 Tank vent valve 40 Coolant temperature sansor
28 Spark plugs 34 Fuel injector cylinder 1 41 Knock sensor +  Manual only
g Lendoony | A4
Engine management system Motronic X10XE engines 7j
ok /25| x
= 625
)
7118
sei10
7738
P GB35,
Sufn
Seedugrams ¢, psers
2 X56/21
5 ixou1s
o e S e
e e e
2 (58/18.
0

>} -

FLT:
31
|

S (B %
[ n(j*wm-m J-»mmw»a,,pu(

Soa disgram 14 s B

Instrument cluster

) G ¥ Tnaiiant cister G G e
ey 3 "
4 o X57/14]
5 g S
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Wire colours CKeytoltems i -
Bloe i P it :

; ¢ i S Diagram 4
: jector relay - 35 Fuelinjector cylinder2 - 42 Idls speed stepper motor
- 30 Fuelpumprelay . . 36 Fueliniectorcylinder @ 43 A mass meter

70 ssor Saarcr

Battery :
- 2 [onition swich
3 Maln fuse box. 3f Fuel pump o
i B 45’ Fuel injector cylinder 4

39 Thiottls pasition sensor
40 Coolant temperature Sensor  Wanial oniy
3+ Auto aniy

oosensor
- 33 Tankvent valve .
34 Fuel injector eylinder 1

A dondltioning EVEENC A

Sen diagram 15
Automatic Vansmission

et

e o e

M
o

- Fsl

e o

W)= /Bl

NP, | |

it
S

6622
=] 6/52
66723

S P s6712
Soo diagram 14 [
Instrument duster B

65120

Soo dagram 14,18, 15
l Tetriment clister, | (mmemn G seeol—

T [ pover e, o

=
ol o s
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i i &
Wire colours Key to items. Diagram 5
1 Battery 30 p 42 Coolant £ EoRanpier
Br Brown Fo Red 2 Ignition switch 81 Fuel pump 41 Knock sensor 50 MAP
Ge Yellow  Sw Black 3 Main fuse box 33 Tank vem vaws 4 Crankshatt sensor. 51 ‘lole Bpeed musem
Gr Grey Vi Violet 8, Dlegncalicoonnectat. 87 Oy 45 Kuitec Control mo
2

Bl Bue  Pu Puple

Gn Green W White 7 ignition coil 35 ECR soanod vaive 47 Singie point el mector
or O,angg Spark plugs 39 Throttle position sensor 48 Knock signal fiiter

3 o010,
280103

E10)

By r——C——
2z

i ® B""( )

5581
Y s

X52/A10

X610

Ixe008
e

86
sa/Bs
earAz

Kosiat2

@Bt

Sant
o )

oot
- (1 . L8
S & o

Hoons

—

X601

1{ e p—— i

c /A3

T
BIF e [XS9/AT
(&L Tt

" l — 7’42 b omiz
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Wi . i
ire wlours Key to items. - Diagram 8
Bl Bue Pu Puple 1 Battery 30 Fuel pump relay 40 Coolant temperatue sensor 81 Ik 3pocd otuator
Br Brown Ro Red 2 Ignition switch 31 Fuel pump 41 Knock sen:
Ge Yelow Sw Black 3 Main fuse box 33 'Vankvsn(valve 44 Crankshaﬂ snr\sw
Gr Groy Vi Vioket 8 Diagnostic connector . 37 Oxygen sensor 46 Mutec control module
‘Gn Gragh . Ws White 27 gnition coil 38 Eoneolonoidvae 47 Single point fuel injector
Br O 28 Spark plugs 39 Thiottle posilion sensor 50 MAP sensor o
Engine management systam Multec X14SZ engines ]
5E8 |
s |
eI TOTE|
raroTa
X559
FEE]
rsica
rsicr
C Tosca
i /A0
. 504
< 5/H5.
>
o E 55
Sanid Arcontoning 5 s
e S e
oAt
o= Forel
proniy Ll . s
[ (T o
lxraim1 |
7o/02 |
= x75/82 |

bt )(75/581
| :ézl = q

76108

XTAT
6015

J6ictt

- s
e Kreiat
- R
-

iRz

75/814
i : brsine |
Y bt

Sremie

x75/08

Js/B10
[ - CLC i
5818

o0 da
st 8 j— —l

et

Seo diagram 15 27548

. X05/G10
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Wire colours Key to items.

Bl Blue Pu. Purple 1 81 Fuel pi

Br Brown  Ro Rea 2 Ignition switch - C&msnaﬁpoﬂﬂonsmsor

Ge Yllow . Sw Black & Main fusa bo 33 Tank vent vak

Gr Grey Wi Violet 8 Diagnostic connector 34 Fuel \n‘edﬂrwundeﬂ

Gn' Greeri - Ws White 27 Isgmlmccl\ 5 Fuel injector cylinder 2
28 36 Fuel injector cynnnera

Or: Oleae 30 Fuel pump relay a7

Engine management system Multec X14XE & X16XE engines

gram |
Automatis ransmissicn

3¢
59 Throttle position ssnsor
b

41 Knock sensor
44 Crankshaft sensor
42 Fiel jector ovinder 4
46 Mutec cor

Diagram 7
8 EGR solenoid valve IAP sensor.
51 Idie speed actuator:
0 Coolant temparature sensor 52 Engine fUss box
ondary air injection relay
54 Secondary air injection pump

module Aﬁa
< _f_ug iy, i ...(...W

Insirirtent cluster ¢ wmmmmmn Dm:u-(

™ -

= 7 N 7
L]

e

e \@

- bszic

\xm,«

) e P/ S -(E

Soa diagrem 15
Avtomatic ransrission

R —
Automatic transmission HA

xs1Atal

[xat/A11

rvato]

So diagram &
o
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Wire colours Key to \temé Diagram 8

Pu Pumie 1 Battery |58 Passengel window motor 85 Fusl solenoic valve
Ro Red. .. 2 lgitionswitch 59 ABS conirol module Triple info cisplay
CSw Black 3 Manfusebox . 6D Frontleftwhesfsensor 67 Cuteds temperatiie sensor
Vit Viglet gs g}:}n stic con ,g;, ight w s
W Whita ;
= 106 wil toh 63 ight Whest
57 Drivers: ’ 61

=

¢ 25
Sesdagiam 14— B0 m(mE—
InStrument sluste” cumcs GG w (ol

e Sl ol
is
P ! omsms s GHGR. o Syl
" i i
‘ J—‘:%)" e
w5 e BIIRO i i1 I

e

2 U
e Bl R0 j
BiRo

s s v s GG <w
r T

H %m W iy 1

“'LJF gy l
-sw-(-)n::;z i I wﬂ;iﬁx@)m
e [ T

Vehicle speed sensor Triple info display

i

Sce viagrem 4
nstrument cluster

Sea tiagram 11
Light switch

2 diagram 14
nstrument cluster

e —

g

o
oF
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Wire colours : Key to items. dlsiend ‘ § ¢ mggfam‘s

Bl Bue Pu Purple. 1 Battery 71 Alreundlf\umndrﬁ‘ay 3 Power s Ml‘}gprﬁmﬁ 84 ﬂad‘a(mfir\rdaya

Br Brown o 2 Igniion swilch: 72 Presouroswicies | 79 accelrston 85 Raclstorfan feay. 4 -~

Ge Yellow  Sw: Black 3 Miain fuse box 73 Goolar solenoid val pressura swi %

Gr Grey: Vi Vigiet & Slowsr shen 7 Cuolannemp. i clato arimcmnaqor Ganza

On Gron  We Wiis 69 Blowsrmolor 75 Gompressordioh dlode 81 Rasiator ; Xi4szonty

OF Orange 70 £ wcaﬂnommswnnn 76 Gomny i clltch fan relay 1 s Tt
e fever Swich 77 Al o, compraseor ey 8 Raciator an ez i

A conitioning Engine coaling (sir con. only)
ir 3

cwan tump 5 m/w
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Wire colours

B Bive  Pu Pumple
Br Brown Ro Red
Go Yellow  Sw Black
ar Vi Violet:
Gn Green  Ws ‘White
Or Orange i

Washiwipe

Key to items’
11 Batery 86 Headlight washer relay
. 2 Igniion switch oty
3 Meain fuse dox 88
24 Airbag contact u 89 ash/wnesw«ch
- 74 Goofant temp: switch 90 Rear window wiper
80 Rarfetor farn 91 rela
81 Radiator tan 92 Windscresn wiper

Diagram 10

o3 wmds:xeen mner :emv

8¢ Brighg oo

28 Hom switch -

 J8s50n
L livoin e

A IS

SE—
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Wire colours Key to items

Bl Bluz  Pu Pupls 1 Battery

B Brown  Ro Red 2 ionitionswitch

Ge Yellow  Sw. Black 3 Main fusebox
Gr Grey Vi Violot 29 Light switch: |

Gn Gresn  Ws White 100 Signalswitch

Or  Orange:

Seodingram 14 %
Instrument hster £

© @ -

=

1

102 L neadlight lsvei

103 BH headlight levail

104 LR front light SIos

o a)lowbeam -
) high bear

©) parking lignt -
107 Headhight levelling switch 105 RH front lignt ciustér -
iig motor © - s 104

otor 106 LH reat light chuster
L ataiight

o) reversing fight

# ¢

108 Licence plats light

o diagram &
Tiple info clspiay

< toglignt 112
| 107 RHreat ight luster 115
Sl ¢ 114

smov s s GG 2y

Diagram 11

10B- Front ‘og kgt switeh” ¢ ¢
110° Frant fog kight relay.
111 Frontfog gt
Rear fog light swiich -
Rear fog light relay
Reverss light swtct

foo

Various oszfians

£ ]
3 H 5 B
é | - deds
2 @ i ¢
g ¢ sy 9o I
¢ : R fog s | BLw |
: | P
i T U S S
Fog lights e GrfGnaC, S5 diagram 11 Seedugam 11 ¢ __
s [ v+ Totomnen’ S=y
) £3 e
: 55 s e, ORI
i &k ¥ i g %
v g 22
: 181
S
Seo dlagram 15
Ao Samariasion
¥
ez
8

See dagram 14
Instrumont cluster
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Wire colours -

i ,Keyf)a items:

B Blue  Pu Puple
Br. Brown "Ro R
Ge Yelow - Sw Bladk
Grey . Vi Violet
Gn Green  Ws While %
e 104 LHfrt

ront light clustor
) direction indicatar

ot lght cusler (a3 104)
rear fight cluster
stoplight = -

rect

6 or -
RH rear light cluster (a5 106)
LH side directionndicator
17 Hazard warning switch

See dizgram 14

118 Direction
119 Stop light s
0

e Baot fight
* 116 RH sids directon indicatar ~ 12
Hr i + 125 Waming buzzer

switch
5 Drivers door switch
Fleated rear window relay
131 Heated rear window

I,

S auoony

Stop lights

See diagram 8. 15
Automat o transmission
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Wire colours

Bl Bus  Pu Pupls
Br Brown Ro Red

Ge Yelow  Sw Biack
Gr Grey - Vi Violet
Gn Green  Ws White
or Orangs

Heated power mirrors

Key to items

Battery

2 ignition switch

3 Main fuse box

& Diagnostio connecior

132 Healea power miror relay
wer mimor switch

Drivers power mirtor

Passenger power mirror

136 Tordue sensor
137 Power steering contral unit
138 Power steering motor

139 Certral locking control unit
140 Front passenger switch
141 Drivers switch

142 Drivers door lock motor
143 Passanger door lock motor

Diagram 13

144 RH rear door lock motor
145 Lk cee
148 Tk i odk mator
141 Fim Splocm

fron: seat heatmg switoh
145 L o aeat et
150 R ot see hesing wich
151 RH front seet heater

E ]

Seo dagram 1.

|

nstrument cluster

I

Sos ciagram 3,4

Engine contral
‘module

4

<] &

) S e
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Sea cizgram 11
i

€

L0115 e (e

d

g

&—swm.ﬁ.,
rw.(.
= £
| X
(e S0 B N ﬁtg
SwiBl i ‘QM
CSME!-( ; 5 L ; ; ¥
[ !\ )
—— E ‘ 1R a
tw..< ¥ - ?
m/ka( 8 v B 15
—_sw/ea( l i ;



Wiring diagrams 1235

Wire colours Key to items gram 14
Bl Bue Pu Puple 1 ry 152 Instrument cluster cont. 152 Instrument cluster cont,
Br Brown Red 2 ignition switch ) power steering warning light ) fog light warning light
Ge Yolow  Sw Black 3 Main fuse box ) airbag warning light 153 Brake fluid switch
Gr Gy VI Vioet 152 Instrument cluster ) engine warning light 154 Handbrake switch
Gn Green © Ws White 2) tum signal ight ), low uslwaring ght 155 Oil pressure swich
Or Orange ). charge warning light 156 Fuel nsor
) brake warning ight oo fomp gauge 157 Coolant temp sensor
<) ABS warning o
o) oll pressute warming light & pirbag only
9 atto transmission o e wimton o VithGt a0z
power progr=m p) high baam warning light IS
Instrument cluster =
—
Seedagam 12 C B
Directon ndcators - =
Soo dlagram 2 £ 2=
SR 5 &
R
R
1 s 2
: Seogaguna ¢ .
J L 23
i :
Ses ciagran 15 L
e —— 5
- = W ifasmieson T
Soodagam 13 ¢ 52 >
Power steerng ) @
See diagram 2 o
Aa S 5
Varous locatons ¢ i
Enging centro mode 7
L e
o e
R, 2t
f Orieons—1
 Vaousocsions B i
B ] 5 -
u;\mﬁf‘é‘smﬁ"‘“ S =
Veficle 3peed san
Various kecatons « s -
Engneconramos O A=
diagram ;
e S sty
o
Sedagam 1 b
10 R0
Ses clagram 11 S
Faaclog lghts D
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Wire colours
Bl Blus  Pu Puple
Br Brown Ro Red

e
Ge Yelow = Sw Black

Gr Grey

Violet

Gn Green - Ws White
Or Orange

Automatic transmission

Key to items Diagram 15
1 tory 181 lgntion key locking magnet switch’ 168 Valve body assembly
2 Ignition switch 162 Seleotor lever magnet 169 Transmission outpiat sensor
3 Main fuse box 163 Selactor lever magnet swich 170 Transmission input sensor
5 Diagriostic connector 164 Selector lever fight
158 Automatic transission control unit * 165 Start assistance switch
Selector fever 186 Program switch
160 Ignition Key locking magnet 767 Kick down switch 1o Voo
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Reference rere1

Dimensions and Weights
Conversion factors . .
Buying spare parts
Vehicle Identification . 2
General repair procedures . . .
Jacking and vehicle support . .

Disconnecting the battery . . .REF*6
Tools and working facilities REF-7
MOT test checks . . . . .REF*8
Fault finding ... . . . . \REF+13
Glossary of technical terms \REFe21
186K s sspommsss \REFe25

Dimensions and Weights

Note: Al figures are approximate and may vary according to model. Refer to manufacturer's data for exact figures,

Dimensions

Overall length:
All modls except COMbBO VAN . ... ...vuvveiiieiniiiisins
Gombo Van models

Overall widith:

All models except Combo Van
EXCIUGing dOOF MIMTOMS ... ...vvvncnanin
Including door MITOrS . ... ... ouveieneinnns

Combo Yan models:

Excluding door mirrers S
Including doer MIMrors . . .. ... vvivnivneiens

3741 mm
4231 mm

1608 mm
1768 mm

1688 mm
2060 mm



rer-2 Dimensions and weights

Dimensions {continued)
Overall height {unladen):

All models except Combo Van ... 1420 mm
Combo Van models ... 1840 mm
Wheslbase:
All models except Combo Van . . 2443 mm
Combo Van models i 2480 mm
Front track:
Allmodels ... = 1387 mm
Rear track:
All except Combo Van models 1388 mm
£OMBO Van MOGeIS .. ....ueeeeenesaeenes 1427 mm
Weights
Kerb weight:*
3-door Hatchback
1.0 litre modls . .. s ... 85710908 kg
1.2 ltre manual gearbox models 83510 916 kg
1.2 litre automatic «ransmlssmn models 898 to 996 kg

1.4 litre manual gearbox mq "
1.4 litre automatic transrmssmn models
1.6 litre models

5-door Hatchback:
1.0 lire models.
1.2 lire manual gearbox models .
1.2 litre automatic transmission models
1.4 lire manual gearbox models
1.4 lire automatic transmission models.

840 to 1057 kg
875 to 1048 kg
945 to 1021 kg

887 to 936 kg
860 to 946 kg
981 to 1025 kg
865 to 1043 kg
900 to 1078 kg

Corsavan models . 940 t0 950 kg
Combo Van models 1030 t0 1075 ky
Maximum gross vehicle weight:
3-door Hatchback:
1.0 lire models . 1360 kg
1.2 litre manual gearbox models 1370 kg
1.2 litrs automatic transmission models 1405 kg
1.4 litre manual gearbox models . 1455 kg

1.4 litre automatic transmission models ... .. . 1490 kg
1.6 lire models 1465 kg
5-door Hatahback:
1.0 litre models - s » 1390 kg
1.2 litre manual gearbox modsls 1340 kg
122 tre automatic \ransmission models 1430 kg
1.4 litre manual gearbox models 1485 kg

1.4 litre automatic transmission models . . 1520 kg
Corsavan models:
1.2 litre models , 1330 kg
i 1375 kg
1620 kg
100 kg
1.0and 1.2 litre models 500 to 650 kg
1.4 litre madels 900 k¢

1.6 litre models 1000 kg
Unbraked traller:

1.0 and 1.2 fitre models . . s s 4000
1.4:and 1.6 litre models . 450kg
Maximum towing hitch downward load (nose weight)
All models

“Depending on model and specification. Refer to the VIN plate or a Vauxha///o;ze/ dealer for exact recommendations.



Conversion factors reres

Length (distance)

Inches (in) X254 = Milimetres (mm) % 0.0394 = Inches (in)
Feet (ft) x0305 = Metres m} X 3281 = Feet(ft)
Miles %1609 = Kilometres (km) x 0621 = Miles

Volume (capacity)

Cubic inchss fou in;

16.387 = Cublc centimetres (ce: cm?) 0.061 = Gubic inches (cu in; in?)

Imperial pints (Imp pt) 0568 = Litres () 176 = Imperial pints fimp pt)
Imperial quarts (Imp qt) 1187 = Litres {) 088 = Imperial quarts (imp qt)
Imperial quarts (Imp qt) 1.201 = US quarts {US qt 0.833 = Imperial quarts (imp qt)
US quarts {US qt) Litres () US quarts (US qt)

Imperial gallons (Imp gal)
Imperial galions (Imp gal)
US gallorss (US gal)

Mass (weight)

=
Y
2
&

W

Livres ()
US gallons {US gal)
3785 - Litres {)

imperial gallons (Imp gal)
US gallons (US gal)

X xR R ox K%
2
o
2
&
XX % R X X xR
o
8
g

022 = Imperial gailons (Imp gal)

ounges foz) x 28.35 = Grams (g) X 0.035 = Ounces {uz)
Pounds (b} x 0.454 = Kilograms (kg} X 2205 = Pounds (b}
Force
Ounces-force {ozt; 0z) x 0.278 = Newtans (N) x 386 = Ounces-force (czf; oz)
Pounds-force (Ibf; Ib} x 4448 = Newtons (N) x 02256 = Pounds-torce (Ibt: Ib)
Newtons (N} x 04 = Kilograms-force {kgf; kg) x 981 = Newtons (N)
Pressure
Pounds-force per square inch x 0070 = Kilograms-force per square X 14.223 = Pounds-force per square inch
(pst; Ibf/in; Ib/in%) centimetre (kgf/cm?; kg/em?) {psi; Ib¥/in®; Ib/in’)
Pounds-force per square inch x 0.068 = Atmospheres (atm) x 14,696 = Pounds-force per square inch
(s Ibtins; /ity (psi; Ibi/iné; Io/in)
Pounds-force per square inch x 0.069 = Bars x 145 - Pounds-force per square inch
{psi; Ibfin®; 1b/in) {psi; Ibt/in; 1o/in’}
Pounds-force per square inch x 8.885 = Kilopascals (kPa) x 0.145 = Pouncs-force per square inch
(psl; IbfAin’; Ib/in’) {psi; Ibtin®; lo/in)
Kilopascals (kPa) % 0.01 = Kilograms-force per square x 981 = Kilopascals {kPa)

centimetre (kgi/crm’; kg/cm?)
Willibar (mbar) x 100 = Pascals (Pa) x 0.01 = Milibar (mbar}
Millioar {mbar) x 0.0145 = Pounds-force per square inch  x 68.947 = Millibar (mbar|

(ps: 16N Ib/in)
Millibar (mbar) x 0.75 = Millimetres of mercury (mmHg) x 1.333 = Millibar (mbar}
Millibar (mbar) x 0.401 = Inches of water (inH,O) x 2.481 = Milibar (mbarj
Millimetres of mercury (mmHg)  x 0.535 = Inches of water (inH,0) X 1.868 = Millimetres of mercury (mmHg)
Inches of water (inH,0) x 0.036 = Pounds-force per squareinch  x 27.68 = Inches of water (inH;O)

(psi: IfAin%; Ib/in?)
Torque (moment of force)

Pounds-force inches X 1152 = Kilograms-force centimetre  x 0.868 = Pounds-force inches
(Ibt in; Ib inj (kg om; kg om) {iofin; Ib in)
Pounds-force inches x 0413 = Newton metres (Nmj x 885 = Pounds-force inches
(ot in; b in} (IoF in; b in)
Pounds-force inches X 0083 - Pounds-force fest (bf ft; bfi) x 12 = Pounds-force inches

(It In; 1 In) (It in; I in)

Pounds-force feet (Ibf ft; Ib ft) x 0.138 = Kilograms-force metres X 7.283 = Pounds-force feet (lof ft; Ib ft}
(kaf m; kg m)

Pounds-force feet (Ibf ft; Ib ft) x 1.356 = Newton metres (Nm) x 0.788 = Pounds-force feet (ibf tt; Ib ft}

Newton metres (Nmj x 0.102 - Kilograms-force metres x 9.804 = Newton metres (Nm)
{kgf m; kg m)

Power

Horsepower (hp) x 7457 = Watts (W) x 0.0013 = Horsepower (hp)

Velocity (speed)
Miles per hour (miles/hr; mph) x 1.609 = Kilometres per hour (km/hr; kph) x 0.627 = Miles per hour (miles/hr; mph)

Fuel consumption*

Miles per gallon, Imperial (mpg) ~ x 0.354 = Kilometres per litre (kmil) X 2.826 = Miles per gallon, Imperial (mpg)
Miles per gallon, US (mpg) x 0.425 - Kilomelres per litre (km/l) % 2.352 = Miles per gallon, US (mpg)
Temperature

Degrees Fahrenheit = (°C x 1.8) + 32 Degrees Celsius (Degrees Centigrade; °C) = (°F - 32) x 0.56

*It is common practice to convert from miles per gallon (mpg) to litres/100 kilumelres (/100km), where mpg X /100 km ~ 282



reres Buying spare parts

Spare parts are available from many
sources, including maker's appointed
garages, accessary shops, and motor factors.
To be sure of obtaining the correct parts, it
will sometimes be necessary to quote the
vehicle identification number. If possible, it
can also be Lseful to take the old parts along
for positive identification. Items such as
starter motors and alternators may be
available under a service exchange scheme -
any parts returned should be clean.

Qur advice regarding spare parts is as
follows,

Officially appointed garages

This is the best source of parts which are
pecuiiar to your car, and which are not
otherwise generally available (g, badges,
interior trim, certain bady panels, etc). It is
also the only place at which you should buy
parts if the vehicle is still under warranty.
Accessory shops

These are very good places to buy
materials and components needed for the
maintenance of your car (oil, air and fuel

filters, light bulos, drivebelts, greases, brake
pads, touch-up paint, etc). Components of
this nature sold by a reputable shop are
usually of the same standard as those used
by the car manufacturer.

Besides components, these shaps also sell
tools and general accessories, usually have
convenient opening hours, charge lower
prices, and can often be found close to home.
Some accessory shops have parts counters
where components needed for almost any
repair job can be purchased or ordered
Motor factors

Good factors will stock all the more import-
ant components which wear out compar-
atively quickly, and can sometimes supply
individual components needed for the
overhaul of a larger assembly (eg, brake seals
and hydraulic parts, bearing shells, pistans,
valves). They may also handie work such as
cylinder block reboring, crankshaft regrinding,
efc.

Tyre and exhaust specialists
These outlsts may be independent, or

Vehicle Identification

members of a local or national chain. They
frequently offer competitive prices when
compared with & main dealer or local garage,
but it will pay to obtain several quotes before
making a decision. When researching prices,
also ask what “extras” may be added - for
instance fitting a new valve and balancing the
wheel are both commonly charged on top of
the price of a new tyre.

Other sources

Beware of parts or materials obtained from
market stalls, car boot saies or similar outlets.
Such items are not invariably sub-standard,
but there is fittle chance of compensation if
they do prove unsatisfactory. in the case of
safety-critical components such as brake
pads, thers is the risk not only of financiel
loss, but also of an accident causing injury or
death.

Second-hand compenents or assembiies
obtained from a car breaker can be a good
buy in some circumstances, but this sort of
purchase is best made by the experienced
DIY mechanic.

Modifications are a continuing and
unpublished process in vehicle manufacture,
quite apart from major model changes. Spare
parts manuals and st are compiled upon a
numerical basis, the individual vehicle
numbers being essential to correct
identification of the component required.

When ordering spare parts, always give as
much information as possible. Quote the car
model, year of manufacture and vehicle
identification and/or engine numbers as
appropriate

The vehicle identification plate is riveted on
top of the front body panel and includes the
Vehicle Identification Number (VIN), vehicle
weight information and paint and trim colour
codes

The Vehicie Identification Number (VIN) is
given on the vehicle identification plate and is
also stamped into the body floor panel

between the right-hand front seat and the
door sill panei: lit the flap in the carpet to see
it

The engine number is stamped on a
harizontal flat located on the exhaust manifold
side of the cylinder block, at the distributor
end. The first part of the engine number gives
the engine code - eg XE (see
illustration). Engine codes are as follows:

1.0 litre DOHGC engine X10XE
1.2 litre SOHC engine X128Z
12litre DOHC engine X 12 XE

1.4 lire SOHC engine
multi-point fuel injection G 14 SE
single-point fuel injection X 14 SZ

1.4 lire DOHC engine X 14 XE

16lire DOHC engine X 16 XE

Vauxhall/Opel use a ‘Car pass’ scheme for
vehicle identification, This is a card which is
issued to the customer when the car Is first

purchased. It contains important information,
eg, VIN number, key number and radio code.
It also includes a special code for diagnostic
equipment, therefore it must be kept in a

Vehicle Identification Number (VIN)
plate (1) and engine number (2) locations.




General repair procedures reres

Whenever servicing, repair or overhaul work
is carried out on the car or its components,
observe ths following procedures and
instrugtions. This will assist in carrying out the
operation efficiently and to a professional
standard of workmanship.

Joint mating faces and gaskets

When separating components at thelr
mating faces, never insert screwdrivers or
similar implements into the joint between the
faces in order to prise them apart. This can
cause severe damage which results in oil
leaks, coolant leaks, etc upon reassembly.
Separation is usually achieved by tapping
along the joint with a soft-faced hammer in
order to break the seal. However, note that
this method may not be suitable where
dowels are used for comporient location

Where a gasket is used between the mating
faces of two components, a new one must be
fitted on reassemoly; fit it dry unless otherwise
stated in the repair procedure. Make sure that
the mating faces are clean and dry, with all
traces of old gasket removed. When cleaning a
joint face, use a tool which is unlikely to score
or damage the face, and remove any burrs or
nicks with an oilstone or fine file.

Make sure that tapped holes are cleaned
with a pipe cleaner, and keep them free of
jointing compound, if this is being used,
unless specifically instructed otherwise.

Ensure that all orifices, channels or pipes
are clear, and blow through them, preferably
using compressed air.

Oil seals

Oil seals can be removed by levering them
out with a wide flat-bladed screwdriver or similar
implement. Alternatively, a number of self-
1apping screws may be screwed into the seal,
and these used as a purchase for pliers or some
similar device in order to pull the seal free.

Whenever an ol seal is removed from its
working location, sither individually or as part
of an assembly, it should be renewsd

The very fine sealing lip of the seal is easily
damaged. and will not seal if the surface it
contacts is not completely clean and free from
scratches, nicks or grooves. If the original
sealing surface of the component cannot be
restored, and the manufacturer has not made
provision for slight relocation of the seal
relative to the sealing surface, the component
should be renewed.

Protect the lips of the seal from any surface
which may damage them in the course of
fitting. Use tape or a conical sleeve where
possible. Lubricate the seal lips with oil before
fitting and, on dual-lipped seals, fill the space
between the lips with grease.

Unless otherwise stated, ol seals must be
fitted with their sealing lips toward the
lubricant to be sealed.

Use a tubular drift or block of wood of the
appropriate size to install the seal and, if the
seal housing is shouldersd, drive the seal
down to the shoulder. If the seal housing is

unshouldered, the seal should be fitted with
its face flush with the housing top face (unless
otherwise instructed).

Screw threads and

effectivensss after long periods of use, and
should then be renewed as a matter of course
Split pins must always be replaced with

Selzed nuts, bolts and screws are quite a
common accurrence where corrosion has set
in, and the use of penetrating il o releasing
fluidt will often overcome this problem if the
offending item is soaked for a while before
attempting to release it. The use of an impact
driver may also provide a means of releasing
such stubborn fastening devices, when used
n conjunction with the appropriate
screwdriver bit or socket. If nane of these
methods works, it may be necessary to resort
10 the careful application of heat, or the use of
2 hacksaw or nut splitter device.

Studs are usually removed by locking two
nuts togather on the threaded part, and then
using a spanner on the lower nut o unscrew
the stud. Studs or boits which have broken off
below the surface of the comporent in which
they are mounted can somstimes be removed
using a stud extractor. Always ensure that a
blind tapped hole is completely free from o,
grease, water or other fluid before installing
the bolt or stud. Failure to do this could cause
the housing to crack due to the hydraulic
action of ths bolt or stud as it is screwed in.

When tightening a castellated nut to accept
a split pin, tightsn the nut to the specified
torque, whers applicabla, and then tighten
further to the next spit pin hole. Never slacken
the nut to align the spiit pin hole, unless stated
in the repair procedure.

When checking or retightening a nut or bolt
10 a specified torque setting, slacken the nut
or bolt by a quarter of a turn, and then
retighten to the specified setting. However,
this should not be attempted where angular
tightening has been used.

For some screw fastenings, motably
cylinder head bolts or nuts, torque wrench
settings are no longer specified for the laﬂer

new ones of the correct size or the fole.
When g compound is found
on the threads of a fastener whioh is to be re-
used, it should be cieaned off with a wire
brush and solvent, and fresh compound
applied on reassembly.
Special tools
Some repair procedures in this manual
entail the use of special tools such as a oress,
two or three-legged pullers, spring com-
pressors, etc. Wherever possible, suitable
readily-available altematives to the manu-
facturer's special tools are described, and are
shown in use. In some instances, whers no
alternative is possible, it has been necessary
1o resort to the use of a manufacturer's tool,
and this has been dons for reasons of safety
s well as the efficient completion of the repair
operation. Unless you are highly-skilled and
have a thorough understanding of the
procedures described, never attempt to
bypass the use of any special tool when the
procedure described specifies its use. Not
only is there a very great risk of personal
injury, but expensive damage could be
caused to the components involved.
Environmental considerations
When disposing of used engine oil, brake
fluid, antifreeze, etc, give due consideratior 1o
any detrimental environmental effects. Do not,
for instance, pour any of the above liquids
down drains into the general sewage system,
or onta the ground to soak away. Many local
counil refuse tips provide a facility for waste
oil disposal, as do some garages. If none of
these facilities are availzble, consult your lacal
Environmental Health Department, or the
National Rivers Authority, for further advice.
With the universal tightening-up of legis-
fation regacing the emission of envronrmen-

stages of tightening, “angts eing
called up nstead. Typically, a fairy low torque
wrench setting will be applied to the
bolts/nuts in the correct sequence, followed
by one or more stages of tightening through
specified angles,

Locknuts, locktabs and washers

Any fastening which will rotate against a
comporent or housing during tightening
shouid always have a washer between it and
the relevant component or housing

Spring or spiit washers should always be
renewed when they are used to lock a critical
component such as a big-end bearing
retaining bolt or nut. Locktabs which are
folded over to retain a nut or bolt should
always be renewaed.

Self-locking nuts can be re-used in non-
critical areas, providing resistance can be felt
when the locking portion P et the bolt
or stud thread. However, it shoud be noted
that self-locking stiffiuts ‘tond fo loss nelr

from motor vehicles,
most vehicles have tamperproof devices fitted
to the main adjustment points of the fuel
system. These devices are primarily designed
to prevent unqualified persons from adjusting
the fuel/air mixture, with the chance of a
consequent increase in toxic emissions. If
such devices are found during servicing or
overhaul, they should, wherever possible, be
renewed or refitted in accordance with the

manufacturer's requirements or current
legislation.
Note: It is
antisocial and
illegal to dump

il down the
drain. To find
the iocation of

your local il
recycling bank,

0800 66 33 66 all iz

wwwclbanklineorguk  HUMber free.



reres Jacking and vehicle support

The jack suppliec with the vehicle ool kit
should only be used for changing roadwhesls
s00 Wheel changing at the front of this manual
When carrying out any ather kind of work, raise

When [acking up the vehicle with a trolley
Jack, position the jack head under one of the
relevant jacking points (note that the jacking
points for use with a hydraulic jack are

components. Supplement the jack using axle

stands (see |Ilus1rallun5)

/arni jever work under,

it o oA & ras variEty
it

the vehicle using a hydraulic jack, and always different to those for use with the vehicle unfess is  adequately
supplement the jack with axle stands jack) Do not jack the vehicle under the sump supported in at least two
posttioned under the vehicle jacking points. or any of the steering or suspension places.
‘ '/,
" 7
7

Rear jacking point for hydraulic jack or
o stands

Front jacking point for hydraulic jack or
axle stands

Disconnecting the battery

Axle stands should be placed under, or
adjacent ta the jacking point {arrowed)

Numerous systems filled to the vehicle
require battery power to be available at all
times, either 1o ensure their continusd
operation (such as the clock) or to maintain
control unit memories which would be erased
if the battery were to be disconnected.

Whenever the batlery is to be disconnected

therefore, first note the following, to ensure

that there are no unforeseen consequences of
this action:

& First, on any vehicte with central locking, it
is & wise precaution to remove the key
from the ignition, and to ikeep it with you,
S0 that it does not get locked in, if the
central focking should engage

‘entally when the battery s
reconnected.

b} Depending on model and specification,
the Vauxhall anti-theft alarm system may
be of the type which is autornaticalty
activated when the vehicle battery is
disconnected andfor reconnected. T
prevent the alarm sounding on modeis so
equipped, switch the ignition on, then off,
and disconnect the battery within
15 seconds. If the alarm is activated when
the battery /s reconnectsd, switch tie
ignition on then off to deactivate the
alarm.

©) Ifa security-coded audio unit is fitted, and
the unit andlor the battery is
disconnected, the unit will not function
again on reconnection until the correct
securty code is entered. Details of this
‘procedure, which varics according 1o the

unit fitted, are given in the vehicle aucio
system operating Ensure you

In the P position and the battery is

have the correct cade befors you
disconnect the battery. If you do not have
the code o details of the correct
procedure, bul can supply proof of
ownership and a legitimate reason for
wanting this information, a Vauxhall dealer
may be able to help.

d) The engine management electronic
control unit is of the ‘self-learning’ type.
rmeaning that as it operates, ft also
monitors and stores the settings which
gwe optimum engine performance under
all operating conditions. When the battery
is disconnected, these settings are lost
and the ECU reverts to the base settings
programmed into its memory at the
factory. On restarting, this may lead to the
engine runningiidling roughly for a short
while, until the ECU has re-leamed the
opiimum settings. This process is best
accomplished by taking the vehicls on a
road test (for approximately 15 minutes)
covering al engine speeds and oads,
concentrating mainty in the 2500 to
3500 rpm region.

¢) On models equipped with automatic
transmission, the transmission selector
Jever assembly incorporates an
cleatrically-operated seiector lever lock
mechanism that prevents the lever being
moved out of the P position urless the
ignition is switched on and the brake
pedal is depressed. If the sejector lever is

it will not be possive to
move the selector lever out of position P
by the normal means. Altnough it is
possible to manually override the system
(see Chapter 78), it is sensible to move
the selector lever to the N position before
disconnecting the batter
On all models, when reconnecting the
battery after disconnection, switch on the
ignition and wait 10 seconds to allow the
electranic vehicle systems to stabilise and
re-initialise.
Devices known as ‘memory-savers’ (or
‘code-savers’) czn be used to avoid some of
the above problems. Precise details vary
according to the device used. Typically, it is
plugged into the cigaratte lighter, and Is
connected by its own wires to a spare battery;
ihe vehicle's own battery Is then
disconnected from the electrical system,
leaving the ‘memory-saver’ to pass sufficient
current to maintain audio unit security
codes and any other memary values, and alsa
10 run permanently-live circuits such as the

clock
A current to pass, which can mean
that many of the vehicle's
systems are still operationsl when the main
battery is disconnected. i a ‘memory
saver’ is used, ensure that the circuil
concerned is actually ‘dead’ before
carrying out any work on it!

=

Warning: Some of these devices
aliow a considerable amount of



Tools and working facilities rere

introduction

A selection of gaod tools is a fundamental
requirement for anyone contemplating the
maintenance and repair of a motor vehicle,
For the owner who does not possess any,
their purchase will prove a considerable
expense, offsetling some of the savings made
by doing-it-yourself. However, provided thal
the tools purchased meet the relevant national
safety standards and are of good quality, they
will last for many years and prove an
extremely worthwhile investment.

To help the average owner to decide which
tools are needed to carry out the various tasks
datailed in this manual, we have compiled
three lists of tools under the following
headings: Maintenance and minor repair,
Repair and overhaul, and Special. Newcomers
1o practical mechanics should start off with
the Maintenance and frinor reoair ool kit, and
confine themselves to the simpler jobs around
the vehicle. Then, as confidence and
experience grow, more difficult tasks can be
undertaken, with extra tools being purchased
as, and when, they are needed. In this way, a
Maintenance and minor repair tool kit can be
built up into a Repair and overhaul tool kit over
a considerable period of time, without any
major cash outlays. The experienced do-it-
yourselfer will have a tool kit good enough for
most repair and overhaul procedures, and will
add tools from the Special category when it is
felt that the expanse is justified by the amount
of use to which these tools will be pu.

Maintenance and
minor repair tool kit

The tools given in this list should be
considered as a minimum requirement i
routing maintenance, servicing and minor
repair operations are to be undertaken. We
recommend the purchase of combination
spanners {ring one end, open-ended the
athen); although more expensive than open-
ended ones, they do give tha advantages of
both types of spanner.

Combination spanners:
Metric - 8 to 19 mm inclusive

. Adjustable spanner - 35 mm jaw (approx.)
1 Spark plug spanner (with rubber insert) -
petrol models
O Spark p/uq gap adfustment tool -
peirol models
0 Set oy gauges
Brake bleed nipple spanner
Screwdrivers:
Fiat blade - 100 mm Jong % 6 mm dia
Cross blade - 100 mm long x 6 mm dia
Torx - various sizes (not afl vehicies)
Combination pliers
Hacksaw {junior}
Tyre pump
Tyre pressure gauge

il can
il filler removal foof
Fine emery cloth
Wire brush (small)
Funnef (medium size}
Sump drain plug key (not aif vehicles)

ooooodcaooo

Repair and overhaul tool kit
These tools are virtually essential for
anyone undertaking any major repairs to a
motor vehicle, and are additional to those
given in the Maintenance and minor repair fist
Included in this list is a comprehensive set of
sockets. Altnough these are expensive, they
will be found invaluable as they are so
versatile - particularly if various criv
included in the set. We recommend the ha
inch square-drive type, as this can
with most proprietary torque wrenches
The tools in this st will sometimes e
be supplemented by tools from the Specia |
Sockets for box spanners) to cover rang:
in previous list (including Torx socksts)
Reversible ratchet drive ffor use with
sockets)
Extension plece, 250 mm fior use with
sockets)
Universal joint (for use with sockets)
Flexible handie or sliding T “breaker bar”
{for use with sockets)
Torque wranch (for use with sockets)
Seff-locking grips
Ball pein hammer
Soft-faced mallet (plastic or rubber]
Screwdrivers
Flat blade - long & sturdy, short (chubby),
and narrow (electrician’s) types
Cross blade  long & sturdy, and short
(chubby) types
Piiers:

noooo oa o o

Long-nosed

Side cutters (electrician’s)

Circlip (intemel and external)
Cold chisel - 25 mm

Sriber

Scraper

Centre-punch

Pin punch

Hacksaw

Brake hose clamp

Brake/clutch bleeding kit
Sefection of twist dbills

Steel rule/straight-edge

Allen keys (inc. splined/Torx type)
Selection of files

Wire brush

Axle stands

Jack (strong trofley or hydrauic type)
Light with extension lead

Universal electrical mutti-meter

nomrannnrn
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Torx key, socket and bit

Hose clamp

Angular-tightening gauge



reres 100IS and working facilities

Special tools

The tools in this list are those which are not
used regularly, are expensive to buy, or which
need to be used in accordance with thair
manufacturers' instructions, Unless relatively
difficult mechanical jobs are undertaken
frequently, it will not be economic to buy
many of these 1ools. Where this s the case,
you could consider clubbing together with
friends (or joining 2 motorists’ club) to make a
joint purchase, or borrowing the toois against
a deposit from a local garage or tool hire
specialist. It is worth noting that many of the
larger DIY superstores now carry a large
range of special tools for hire at modest
rates.

tes.

The following fist contains only thase tools
and instruments fresly available to the public,
and not thase special tools produced by the
vehicle manufacturer specificaly for its dealer
network. You will find occasional references
to these manufacturers’ special tools in the
text of this manual. Generally, an alternatve
method of doing the job without the venicle
manufacturers' special tool is given. However,
sometimes there is no altenative to using
them. Where this s the case and the relevant
tool cannot be bought or borrowed, you will
have to entrust the work to a dealer.
Anguiar-tightening gauge
Valve spring compressor
Valve grinding toof
Piston ring compressor
Piston ring removaliinstaltation tool
Cylinder bore hone
Baffoint separator
Coif spring compressors (where applicable)
Twolthree-fegged hub and bearing puller
Impact screwdriver
Micrometer andfor vernier calipers
Dial gauge
Stroboscopic timing light
Dwell angle meter/iachometer
Fault codl reader
Cylinder compression gauge
Hand-operated vacuum pump and gauge
Ctutch plate alignment set
Brake shoe steady spring cup removal tool
Bush and bearing removal/instailation set
Stud extractors
Tap and die set
Lifting tackle
Trolley jack

ooocooooCcoooJoococoCcocoo

Strap wrench

Buying tools

Reputable motor accessory shops and
superstores often offar excellent quality tools
at discount prices, 5o it pays to shop around.

Remember, you don't have to buy the most
expensive items on the shelf, but it Is always
advisable to steer clear of the very cheap
tools. Beware of ‘bargains' offered on market
stalls or at car boot sales. There are plenty of
good tools around at reasonable prices, but
always aim to purchase items which meet the
relevant national safety standards. If in doubt.
ask the proprietor or manager of the shop for
advice before making a purchase.

Care and maintenance of fools

Having purchased a reasonable tool kit, It s
necessary to keep the tools in a clean anc
serviceable condition. After use, always wipe
off any dirt, grease and metal particles using a
glean, dry cloth, before putting the tools away.
Never leave them lying around after they have
been used. A simple tool rack on the garage
or workshop wall for ftems such as
screwdrivers and pliers is a good idea. Store
all normal spanners and sackets In a metal
box. Any measuring Instruments, gauges,
meters, etc, must be carefully stored where
they cannot be damaged or become rusty.

Take a litlle care when tools are used.
Hammer heads Inevitably become marked,
and screwdrivers lose the keen edge on their
blades from tima to time. A littie timely
attention with emery cloth or a file will soon
restore items like this to a good finish.

T
it

Working facilities

Not to be forgotten when discussing tools
is the workshop itself, If anything more than
routine maintenance is to be carried out, a
suitable working area becomes essential

It is appreciated that many an owner-
mechanic is forced by circumstances to
remove an engine or similar item without the
benefit of a garage or workshop. Having cone
this, any repairs should always be done under
the cover of  roof.

Wherever possible, any dismantling should
be dane on a clean, flat warkbench or table at
asuitable working height.

Any workbench needs a vice; o with a
Jaw opening of 100 mm is suitable for most
jobs. As mentioried previously, some clean
dry storage space Is also required for tools, as
well as for any lubricants, cieaning fluids,
touch-up paints ete, which become
necessary.

Another item which may be required, and
which has & much more general usage, is an
electric drill with a chuck capacity of at least
& mm. This, together with a good range of
twist drills, is virtually essential for fitting
accessories.

Last, but not least, always keep a supply of
old newspapers and ciean, lint-free rags
available, and try to keep any working area as
clean as possible.

Fault code reader



MOT test checks reres

This Is a guide to getting your vehicle through the MOT test.
Obviously it will not be possible to examine the vehicle to the same
standard as the professional MOT tester. However, working through
the following checks will enable you to identify any problem areas.
before submitting the vehicle for the test.

Where a testable component is in borderline condition, the tester
has discretion in deciding whether o pass or fail it, The basis of such
discretion is whether the tester would be happy for a close relative or
friend to use the vehicle with the component in that condition. If the
vehicle presented is clean and evidently well cared for, the tester may
be more inclined to pass 2 borderiine component than if the vehicle is
soruffy and apparently neglected.

It has only been possible to summarise the test requirements here,
based on the regulations In force at the time of printing. Test standards
are becoming increasingly stringent, although there are some sxemptions
for older vehicies.

An assistant will be needed to help carry out some of these checks.

The checks have been sub-divided into four categories, as follows:

cha:xs carried ks car ¥
nnm THE DRIVER'S *mmm . VEHICLE WITH THE. wsmc
ON e anouun RAISED AND THE
i JNHEELS 'FREE T(

ecks carried out

FRQM T,HE DRNER'S SEAT

Handbrake

Ol Test the operation of the handbrake.
Excessive travel (too many clicks) indicates
incorrect brake or cable adjustment,

I Check that the handbrake cannot be
released by tapping the lever sideways. Check
the security of the lever mountings.

Footbrake

] Depress the brake pedal and check that it
does ot creep down to the fioor, indicating a
master cylinder fault. Release the pedal, wait
& few seconds, then depress it again. If the
pedal travels nearly to the floor before firm
resistance is felt, brake adjustment or repair is
necessary. If the pedal feels spongy, there is
air in the hydraulic system which must be
removed by bleecing.

[ Check that the brake pedal is secure and in
good condition. Check also for signs of fluid
leaks on the pedal, floor o carpets, which
would indicate failed seals in the brake master
cylinder.

[] Gheck the servo unit (when applicable) by
operating the brake pedal several times, then
keeping the pedal depressed and starting the
engine. As the engine starts, the pedal will
move down slightly. If not, the vacuum hose
or the servo itself may be faulty.

Steering wheel and column

[ Examine the steering wheel for fractures or
looseness of the hub, spokes or rim.

LI Move the steering wheel from side to side
and then up and down. Check thal the
stesring whesl is not loose on the column,
indicating wear or a loose retaining nut
Gontinue moving the steering wheel as before,
but also tum it siightly from left to right

T Gheck that the steering wheel is not loose
on the column, and that there is no abnormal

movement of the steering wheel, indicating
wear in the column support bearings or
couplings.

Windscreen, mirrors and sunvisor
LI The windscreen must be free of cracks o
other significant damage within the driver's
field of view. (Small stone chips are accept-
able)) Rear view mirrors must be secure,
intact, and capable of being ad)usted

[ The driver's sunvisor must be capable of
being stored in the “up” position.
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Seat belts and seals

Note: The following checks are applicable to
all seat belts, front and rear.

[ Examine the webbing of all the belts
(including rear belts if fitted) for cuts, serious
fraying or deterioration. Fasten and unfasten
each belt to check the buckles. If applicable,
check the retracting mechanism. Check the.
securily of all seat belt mountings accessible
from Inside the vehicle.

TISeat belts with pre-tensioners, once
activated, have a “flag” or similar showing on
the seat belt stalk. This, in itself, is not a
reason for test failure.

[IThe front seats themselves must be
securely attached and the backrests must
lock in the upright position.

Doors

] Both front doors must be able to be opened
and closed from outside and inside, and must
latch securely when closed.

2 Checks camed
WITH THE vEHIGl;E on THE
IROUND

Vehicle identification

[] Number plates must be in good condition,
secure and legible, with letters and numbers
carrectly spaced — spacing at (&) should be at
least twice that at (B).

[ The VIN plate and/or homologation plate
must be legible.

Electrical equipment

LI Switch on the ignition and check the
operation of the horn.

[ Check the windscreen washers and wipers,
examining the wiper blades; renew damaged
or perished blades. Also check the operation
of the stop-lights.

A
1 Check the operation of the sidelights and
number plate lights. The lenses and reflectors
must be secure, clean and undamaged.

1 Check the operation and alignment of the
headlights. The headlight reflectors must not

be tamished and the
undamaged.

[ Switch on the ignition and check the
operation of the direction indicators (including
the instrument panel tell-tale) and the hazard
warning lights. Operation of the sidelights and
stop-lights must not affect the indicators - it it
does, the cause is usually a bad earth at the
rear light cluster.

[ Check the operation of the rear foglight(s),
including the warning light on the instrument
panel or in the switch

[ The ABS warning light must illuminate in

lenses must be

[ Inspect both front brake fiexible hoses for
cracks or deterioration of the rubber. Turn the
steering from lock to lock, and ensure that the
hoses do not contact the whesl, tyre, or any
part of the steering or suspension mechanism.
With the brake pedal firmly depressed, check
the hoses for bulgss or leaks under pressure.

Steering and suspension

(] Have your assistant turn the stesring wheel
from side to side slightly, up to the point
where the steering gear just begins to transmit
this movement to the roadwheels. Check for
excessive free play between the steering
wheel and the steering gear, indicating wear
or insecurity of the steering column joints, the
column-to-steering gear coupling, or the
steering gear itself.

] Have your assistant turn the steering wheel
more vigorously in each direction, so that the
roadwheels just begin to tum. As this is done,
examine all the steering joints, linkages,
fittings  and  attachments. Renew any

with the design.
For most vehicles, the ABS warning light
should illuminate when the ignition is switched
on, and (if the system is operating properly)
extinguish after a few seconds. Refer to the
owner's handbook.

Footbrake

[ Examine the master cylinder, brake pipes
and servo unit for leaks, loose mountings,
corrosion or other damage.

7 The fluid reservoir must be secure and the

fluid level must be between the upper (4] and
Tower (B) markings.

that shows signs of wear or
damage. On vehicles with power steering,
check the sscurity and condition of the
steering pump, drivebelt and hoses.

[l Check that the venicle is standing level,
and at approximately the correct ride height.

Shock absorbers

I Depress each comer of the vehicle in turn,
then release it. The vehicle should rise and
then settle in its normal position. If the venicle
continues to riss and fall, the shock absorber
is defective. A shock absorber which has
seized will also cause the venicle to fail.
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Exhaust system

[ Start the engine. With your assistant
holding a rag over the tailpips, check the
entire system for leaks. Repair or renew
leaking sections.

Checks carried out- il
WITH THE VEHICLE RAISED
AND THE WHEELS FREE TO.
TURN = o -
Jack up the front and rear of the vehicle,
and securely support It on axie stands.
Position the stands clear of the suspension
assemblies. Ensure that the wheels are
clear of the ground and that the steering
can be turned from lock to lock.

Steering mechanism

[ Have your assistant turn the steering from
lock to lock. Gheck that the steering tums
smoothly, and that no part of the steering
mechanism, including a wheel or tyre, fouls
any brake hose or pipe or any part of the body
structure.

[ Examine the steering rack rubber gaiters
for damage or insecurity of the retaining clips.
If power steering is fitted, check for signs of
damage or leakage of the fluid hoses, pipes or
connections. Also check for excessive

stiffness or binding of the steering, a missing
split pin or locking device, or severe corrosion
of the body structure within 30 cm of any
steering component attachment point.

Front and rear suspension and
wheel bearings

L Starting at the front right-hand side, grasp
the roadwheel at the 3 o'clock and 9 o'clock
positions and rack gently but firmly. Gheck for
free play or insecurity at the wheel bear ngs,
suspension balljoints, or suspension mount-
ings, pivots and attachments.

[ Now grasp the wheel at the 12 o'clock and
6 o'clock positions and repeat the previous
inspection. Spin the wheel, and check for
roughness or tightness of the front wheel
bearing.

[CI1f excess free play is suspected at a
ccomponent pivot point, this can be confirmed
by using a large screwdriver or similar tool
and levering between the mounting and the
component attachment. This will confirm
whether the wear is in the pivot bush, its
retaining bolt, or in the mounting itself (the
bolt holes can often become elongated).

[ Garry out all the above checks at the other
front wheel, and then at both rear wheels.

Springs and shock absorbers
[JExamine the suspension struts (when
applicable) for serious fluid leakage, corrosion,
or damage to the casing. Also check the
security of the mounting points.

L1 coil springs are filted, check that the
spring ends locate in their seats, and that the
spring is not corroded, cracked or broken.
LIIf leaf springs are fitted, check that all
leaves are intact, that the axle is securely
attached to each spring, and that there is no
deterioration of the spring eye mountings
bushes, and shackles.

[ The same general checks apply to vehicles
fitted with other suspension types, such as
torsion bars, hydraulic displacer units, etc.
Ensure that all mountings and attachments are
secure, that there are no signs of excessive
wear, corrosion or damage, and (on hydraulic
types) that there are no fluid leaks or damaged

pipes.
[ Inspect the shock absorbers for signs of
serious fluld leakage. Gheck for wear of the
mounting bushes or attachments, or damage
to the body of the unit.

Driveshafts
(fwd vehicles only)

1 Rotate each front wheel in turn and inspect
the constant velocity joint gaiters for splits or
damage. Also check that each driveshaft is
straight and undamaged.

Braking system
[ If possible without dismantiing, check
brake pad wear and disc condition. Ensure
that the friction lining material has not worn
excessively, (A) and that the discs are not
fractured, pitted, scored or badly worn (B).

DlExamine all the rigid brake pipes
undemeath the vehicle, and the fiexible
hose(s) at the rear. Look for corrosion, chafing
or Insecurity of the pipes, and for signs of
bulging under pressure, chafing, spiits or
deterioration of the flexible hoses.

I Look for signs of fluid leaks at the brake
calipers or on the brake backplates. Repair or
renew leaking components.

CISlowly spin each wheel, while your
assistant depresses and releases tne
footbrake. Ensure that each brake is operating
and does not bind when the pedal is released.
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ClExamine the handbrake mechanism,
checking for frayed or broken cables,
excessive corrosion, or wear or insecurity of
the linkage. Check that the mechanism works
on each relevant wheel, and releases fully,
without binding,

L It is not possible to test brake efficiency
without special equipment, but a road test can
be carried out later to check that the vehicle
pulls up in a straight line.

Fuel and exhaust systems

[ Inspect the fuel tank (including the filler
cap), fuel pipes, hoses and unions. All
components must be secure and free from

[ Examine the exhaust system over its entire
length, checking for any damaged, broken ar
missing mountings, security of the retaining
clamps and rust or corrosion.

Wheels and tyres

[ Examine the sidewalls and tread area of
sach tyre in tum, Check for auts, tears, lumps,
buiges, separation of the tread, and exposure
of the ply or cord due to wear or damage.
Check that the tyre bead is correctly seated
on the wheel rim, that the valve is sound and
properly seated, and that the wheel is not
distorted or damaged

|| Check that the tyres are of the correct size
for the vehicle, that they are of the same size
and type on each axle, and that the pressures
are correct.

L Check the tyre tread depth. The legal
minimum at the time of writing is 1.6 mm over
at least three-quarters of the tread width.
Abnormal tread wear may indicate incorrect
front wheel alignment

Body corrosion
LI Gheck the condition of the entire vehicle
structure for signs of corrasion in load-bearing
areas. (These include chassis box sections,
side sills, cross-members, pillars, and all
suspension, steering, braking system and
seat belt mountings and anchorages.) Any
corrosion which has seriously reduced the
thickness of a load-bearing area is likely to
cause the vehicle to fail. In this case
professional repairs are liksly to be needed.
amage or corrosion which causes sharp
or atherwise dangerous edges to be exposed
will also cause the vehicls to fail.

Checks auton
‘OUR VEHICLE’S EXHAUST
| EwissioN
Petrol models

[ Have the engine at normal operating
temperature, and make sure that it is in good
tune (ignition system in good order, air flter
element clean, etc).

[ Before any measurements are carried out,
raise the engine speed to around 2500 rpm,
and hold it at this speed for 20 seconds.
Allow the engine speed to return to ldle, and
watch for smoke emissions from the exhaust
tailpipe. f the idle speed is obviously much
100 high, or if dense blue or clearly-visible
black smoke comes from the tailpipe for more
than 5 seconds, the vehicle will fail. As a rule
of thumb, biue smoke signifies oil being burnt
(engine weear) while black smoke signifies
unburnt fuel (dirty air cleaner element, or
other carburettor or fuel system fault).

CAn exhaust ges analyser capable of
measuring carbon monoxide (CO) and
hydrocarbons (HC) is now needed. If such an
instrument cannot be hired or borrowed, a
local garage may agres to perform the check
for a small fee.

€O emissions (mixture)

[ At the time of writing, for vehicles first used
between 15t August 1975 and 31st July 1986 (P
to Cregistration), the CO level must not
exceed 4.5% by volume. For vehicles first
used between 15t August 1986 and 31t July
1992 (D to J registration), the CO level must
not exceed 3.5% by volume. Vehicles first

used after 15t August 1992 (K registration) must
conform to the manufacturer's specification.
The MOT tester has access to a DOT database
or emissions handbook, which lists the CO and
HC limits for each make and model of vehicle
The GO level is measured with the engine at
idle speed, and at “fast idle”. The following
limits are given as a general guide:
At idle speed -
CO level o more than 0.5%
At “fast idle” (2500 to 3000 rpm) -
GO level no more than 0.3%
{Minimum oil temperature 60°C)
[I1f the GO level cannot be reduced far
enough to pass the test (and the fuel and
ignition systems are otherwise in good
condition) then the carburettor is badly worn,
or there is some problem in the fuel injection
system or catalytic converter (as applicable).

HC emissions

Z With the GO within limits, HC emissions for
vehicles first used between 15* August 1976
and 315t July 1992 (P to J registration) must
not exceed 1200 ppm. Vehicles first used
after 15t August 1992 (K registration) must
conform to the manufacturer's specification.
The MOT tester has access to a DOT
database or emissions handbook, which fists
the CO and HC limits for each make and
model of vehicle, The HC level is measured
with the engine at “fast icle”. The following Is
given as a general guide!

At “fast iclle" (2500 to 3000 rpm) -

HC level no more than 200 ppm

(Minimum oil temperature 60°C)
[ Excessive HG emissions are caused by
incomplete combustion, the causes of which
can include oil being bumt, mechanical wear
and ignition/fuel system malfunction.
Diesel models
[ The only emission test applicable to Dissel
engines is the measuring of exhaust smoke
density. The test involves accelerating the
engine sevml times to its maximum
Unloaded sps

Note: It Is of the utmost importance that the
engine timing belt is in good condition before
the test is carried out.

[ The limits for Diesel engine exhaust:
smoke, introduced in September 1995 are:
Vehicles first used before 15t August 1979:
Exempt from metered smoke testing, but
must not emit “dense blue or clearly
visible black smoke for a period of more
than 5 seconds at idle” or “dense blue or
clearly visible black smoke during accel-
eration which would obscure the view of
other road users”
Non-turbocharged vehicles first used after
15t August 1979: 2.5m-
Turbocharged vehicles first used after
75t August 1979: 3.0m 1
O Excessive smoke can be caused by a dirty
air cleaner element. Otherwise, professional
‘aduice may be needed to find the cause.
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Engine
Engine fails to rotate e attsmptmg 1o start
Engine rotates, but will not start

Engine difficult to start when cold

Engine dffficult to start when hot

| Engine starts, but stopsmmedmeiw
Engine idles erratically
{| Engine misfires at idle speed
Engine misfires throughout the driving speed range
Engine hesitates on acceleration
— Ergibeistalls e
[} Engine facks power
[ Engine backfires
Oil pressure waming light illuminated with engine running
Engine runs-on after switching off
© Engine noises

Cooling system

[l Overheating

| Overcooling

[] Exteral coolant leakage
LI Internal coolant lsakage
[] Corrosion

Fuel and exhaust systems
(] Excessive fuel consumption

[} Fuel leakage and/or fuel odour
Ol e‘ﬁhausl system
Clutch

(] Pedal travels to floor - no pressure or very lttle resistance

O]

[] Judder as clutch is engaged
[] Noise when depressing or releasing clutch pedal
Manual yearbox
| Noisy in neutra} with engine running
Noisy in one particular gear

Difficulty engaging gears.
“Jumps out of gear

0

O
I
] :
O Lubricant leaks o

Introduction

Automatic transmission
2 F(md leakage

Genera! gear selection
[] Transmission will not downshift (kickdown) with accelerator pedal
fully depressed
Enﬁlne will not start in anygear, or starts in gears other than Park
% orNeu
1 Transmission slips, srms roughly, fs noi
forward or reverse g

Driveshafts

T Clicking or knocking noise on tumns (at slow speed on full- Iock)
Vibration when accslerating or decelerating

Brakmg system
Vehicle pulls to one side under braking
Noise (grinding or high-pitched squeal) when brakes applied
Excessive brake pedal travel
Brake petial feels spongy when depressed -
Excessive brake pedal effort required to stop vehicla
 Judder felt through brake pedal or steering wheel when braking
Brakes binding
Rear whels locking under nomal braking

o

/, o has o civsin

Vehicle pulls to one
Wheel wobble and vibration
Excessive pitching and/or roling around corners, or during braking
. Wandering or general instability

Excesaively-siiff sto

[C Excessive playin sleenng o

ﬂ Lack of power assistance £

[] Tyre wear excessive.

Electrical system

! Bsmgy will not hold a chiarge for mor than a few days

O K W ial I L englne
running e

O Ignition/no- chslgs ‘warning light fails to come on

[ Lights inoperative

‘I | Instrument readings. inaccurate or erratic

& v i o

0 peration

=} inopstative, or unsat yin
operation

[ Electric windows inoperative, or unsatisfactory in operation

[ Central focking system inoperative, or unsatistactory in operation

The vehicle owner who does his or her own

of miles. Those components which do
fail without warning are often

according to the
service schedules should not have to use this
section of the manual very often. Modern
component refiability is such that, provided
those items subject to wear or deterioration
are inspected or renewed at the specified
intervals, sudden failure is comparatively rare.
Faults do not usually just happen as a result of
sudden failure, but develop over a period of
time. Major mechanical failures in particular
are usually preceded by characteristic
symptoms over hundreds or even thousands

small and easily carried in the vehicle.

With any fauit-finding, the first step is to
decide where to begin investigations, This
may be obvious, but soms dstective work
may be necessary. The owner who makes half
dozen haphazard adjustments or
replacements may be successful in curing a
fault (or its symptoms), but will be none the
wiser if the fault recurs, and ultimately may
have spent more time and money than was
necessary. A calm and logical approach will

o

be found to be more satisfactory in the long
run. Always take into account any warning
signs that may have been noticed in the
period preceding the fault — powsr loss, high
or low gauge readings, unusual smells, etc -
and remember ~ failure of components such
as fuses or spark plugs may only be poirters
10 some underlying fault

The pages which follow provide an easy-
reference guide to the more common
problems which may occur during the
operation of the vehicle. These problems and
their possible causes are grouped under
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headings denoting various components or
systems, such as Engine, Cooling system, etc.
The Chapter which deals with the prodlem is
shown in brackets, but in some instances It will
be necessary to refer to the specific Ghapter
Part, depending on model or system, as
applicable. Some problems may be more
obvious, such as loose or disconnected wiring,
and in these instances a Chapter reference
may not be given as the problem can be
simply overcome by dealing with the fauit as It
stands. Whatever the problem, certain basic
principles apply. These are as follows:

Verify the fault, This is simply a matter of
being sure that you know what the symptoms

are before starting work. This is particularly
important if you are investigating a fault for
someone else, who may not have described it
very accurately.

Don't overiook the obvious. For example, if
the vehicle won't start, is there fuel in the
tank? (Don't take anyone else’s word on this
particular point, and don't trust the fuel gauge
eitherl) If &n electrical fault is indicated, look
for loose or broken wires befare digaing out
the test gear.

Cure the disease, not the symptom.

new battery will go the same way. Similarly,
changing oil-fouled spark plugs for a new set
will get you moving again, but remember that
the reason for the fouling (i it wasn't simply an
incorrect grade of plug) will have to be
established and corrected,

Don't take anything for granted. Particularly,
don’t forget that a ‘new’ component may itself
be defective (especially if it's been rattling
around in the boot for months), and don't
leave components out of & fault diagnosis
sequence just because they are new or

a flat battery with a full
one wil get you off the hard shoulder, but if
the underlying cause is not attended to, ths

d. When you do finally diagnose a
difficult fault, you'll probably realise that allthe
evidence was there from the start.

Engine

Engine fails to rotate when attempting to start

[[| Battery terminal connections loose or corroded (Weskly checks).

[] Battery discharged or faulty (Chapter 5).

['] Broken, loose or disconnacted wiring in the starting circuit
(Chapter )

[] Defective starter solenoid or switch (Chapter 5).

(] Defetive starter motor (Chapter 5).

[] Starter pinion or flywheel ring gear teeth loose or broken (Chap-

ters 2 and 5).

Engine earth strap broken or disconnaoted (Ghapter 5).

Automalic transmission not in Park/Neutral position or starter

inhibitor switch faulty (Chapter 7).

Engine rotates, but will not start

Fuel tank empty.

Battery discharged (engine rotates slowly) (Chapter 5).

Battery terminal connections loose or corroded (Weekly checks).
Ignition components damp or damaged (Chapters 1 and ).
Broken, laose or disconnected wiring in the ignition circuit
(Chapters 1 and 5).

Worn, faulty or incorrectly-gapped spark plugs (Chapter 1).
Fuel Injection system faut (Chapter 4).

|| Major mechanical failure (g camshaft drive) (Chapter 2).
Engine difficult to start when cold

[ Battery discharged (Chapler 5.

(] Battery terminal connections loase or corroded (Weeky checks)
Worn, faulty or incorrectly-gapped spark plugs (Chapter 1).
Fuel injection system fault (Chapter 4).

[] Other ignition system fault (Chapters 1 and 5]

I'l Low cylinder compressions (Chapter 2).

Engine difficult to start when hot
O Airfilter element dirty or clogged (Chapter 1).

|| Fuel injection system fault (Chapter 4).
1 Low cylinder compressions (Chapter 2).

(mim)

oo

oo

Starter motor noisy or excessively-rough in

engagement

I Starter pinion or flywheel ring gear testh loose or broken (Chap-
ters 2 and 5).

~ Starter motor mounting bolts loose or missing (Chapter 5).

I Starter motor internal components worn or damaged (Chapter 5).

Engine starts, but stops immediately
[ Loose or faulty electrical connections in the ignition circuit
(Chapters 1 and 5)
| Vacuum leak at the fuel injection unit/throttls body or inlet
manifold (Ghapter 4).
Fuel injection system fault (Chapter 4).

Engine idles erratically

[ Air filter element clogged (Chapter 1).

Vacuum leak at the fuel injection unit/throttle body, inlet manifold
or associated hoses (Chapter 4.

Worn, faulty or incorrectly-gapped spark plugs (Chapter ).
Uneven or low cylinder compressions (Chapler 2).

Camshatt lobes worn (Chapter 2)

Timing belt/chain incorrectly tensioned (Chapter 2).

Fuel injection system fault (Chapter 4)

O Ac

oono

Engine misfires at idle speed

Worn, faulty or incorrectly-gapped spark plugs (Chapter 1)
Faulty spark plug HT leads — where applicable (Chapter 1).
Engine management system fault (Chapters 1 and 5)

Vacuum leak at the fuel injection unit/throttle body, inlet manifeld
or associated hoses (Chapter 4).

Distributor cap cracked or lracking internally
(Chapter 1).

Uneven or low cylinder compressions (Chapter 2).

[| Disconnected, leaking, or perished crankcase ventilation hoses
(Chaoter 4).

Fuel Injection system fault (Chapter 4).

o booco

whers applicable

[N]

Engine misfires throughout the driving speed
nge

Fuel filter choked (Chapter 1)

Fuel pump faulty, or delivery prassure low (Chapter 4).

Fuel tank vent blocked, or fuel pipes restricted (Chapter 4).
Vacuum leak at the fuel injection unit/throttle body, inlet manifold
or associated hoses (Chapter 4).

Cono g

[ Worn, faulty or incorrectly-gapped spark plugs (Chapter 1).

[0 Faulty spark plug HT leads - where applicable (Chapter 1)

|| Distributor cap cracked or tracking internally — where applicable
(Ghapter 1)

|| Faulty ignition coil or DIS module (Chapter 5).

[ Uneven or low cylinder compressions (Chapter 2).

[ Fuel injection system fault (Chapter )
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Engine (continued)

Engina hesitates on acceleration

Worn, faulty or incorrectly-gapped spark plugs (Chapter 1).
Vacuum leak at the fuel injection unit/throttle body, inlet maniold
or associated hoses (Chapter 4).

Fusl injection system fault (Chapter 4).

Engine stalls

[ Vacuum leak at the fuel injection unit/throttle body, inlet manifold
or associated hoses (Chapter 4)

[ Fuel filter choked (Ghapter 1).

(] Fuel pump fauty, or delivery pressure low (Chapter 4

Fuel tank vent blocked, or fuel pipes restricted (Chapter 4).

Fuel injection system fault (Chapter 4).

Engine lacks power

Engine management system fault (Ghapters 1 and 5)

Timing belt/chain incorrectly fitted or tensioned (Chapter 2).

Fuel filter choked (Chapter 1).

Fuel pump faulty, or delivery pressure low (Chapter 4).

Uneven or low cylinder compressions (Chapter 2).

Worn, faulty or incorrectly-gapped spark plugs (Chapter 1).

Vacuum leak at the fuel injection unit/throttle body, inlet manifold

or associated hoses (Chapter 4)

Brakes binding (Chapters 1 and 9)

Clutch slipping (Chapter 6).

Automatic transmission fluid level incorrect (Chapter 1).

Fuel injection system fault (Chapter 4).

Engine backfires

[ Engine management system fault (Chapters 1 and ).

(1] Timing beft/chain incorrectly fitted or tensioned (Chapter 2).

LI Vacuum leak at the fuel injection unit/throttle body, inlet manifold
or associated hoses (Chapter 4).

[ Fuelinjection system fault (Chapter 4).

O dcC

ooooood oo

ooono

Oil pressure warning light illuminated with engine

|l Ol pressure relief valve dsfective (Chapter 2).

O Oil pick-up strainer clogged (Chapter 2).
Engine runs-on after switching off

[ Excessive carbon build-up in engine (Chapter 2).
[ High engine opsrating temperature (Chapter 3).
[ Fuel injection system fault (Chapter 4).

Engine noises

Pre-i |gnmon (pinking) or knocking during acceleration or

under loa

Engine management system fault (Chapters 1, 4 and 5)

Incorrect grade of fuel (Chapter 1).

| Vacuum leak at the fuel injection unit/throttle body, inlet manifold

or associated hoses (Chapter 4),

Excessive caroon build-up in engine (Chapter 2).

Worn or damaged distributor (where applicable) or other ignition

system component (Chapter 5).

Fuel injection system fault (Chapter 4)

Whistling or wheezing noises

Leaking Inlet manifold or fuel injection unit/throttle body gasket

(Chapter 4).

[] Leaking exhaust manifold gasket or pipe-to-manifold joint
(Chapter 4).

Ll Leaking vacuum hose (Chapters 4, 5 and 9).

[] Blowing cylinder head gasket (Chapter 2).

Tapping or rattling noises

[ Worn valve gear or camshaft (Chapter 2).

] Ancillary component fault (coolant pump, alternator, etc) (Chap-
ters 3, 5, etc).

Knocking or thumping noises

[ Worn big-end bearings (regular heavy knocking, perhaps less
under load) (Chapter 2).

o oo [mm]

i |

running [ Worn main bearings (rumbling and knocking, perhaps worsening
LI Low oll level, or incorrect oil grade (Weekly checks) under load) (Chapter 2).
I Faulty oil pressure warmning light switch (Chaper 5). T Piston slap (most noticeable when cold) (Chapter 2)
] Wom engine bearings and/or oil pump (Chapter 2). — Ancillary component fault (coolant pump, alternator, etc) (Chap-
[ High engine operating temperature (Chapter 3). ters 3, 5, etc).
Cooling system
Overheating External coolant leakage
7] Insufficient coolant in system (Weekdy checks). [ Deterlorated or damaged hoses or hose clips (Chapter 1)
[] Thermostat faulty (Chapter 3) [ Radiator core or heater matrix leaking (Chapter 3).
[] Radiator core blocked, o grille restricted (Chapter 3). [ Pressure cap faulty (Chapter 3).
[l Electric cooling fan or thermoswitch faulty (Ghapter 3). [ Coolant pump seal leaking (Chapter 3)
L] Pressure cap faulty (Chapter 3). O Boiling due to overheating (Chapter 3).
[ Ignition timing incorrect (engine management system fault) O Gore plug leaking (Chapter 2).
(Chapters 1 and 5).
[] Inaccurate temperature gauge sender unit (Chapter 3). Internal coolant leakage
['] Airlock in cooling system (Ghapter 1). [ Leaking cylinder head gasket (Chapter 2).
[ Cracked cylinder head or cylinder bore (Chapter 2).
Overcooling Corrosion

[] Thermostat fauty (Chapter 3).
[] Inaccurate temperature gauge sender unit (Chapter 3).

[ Infrequent draining and flushing (Chapter 1)
T Incomect coolant mixture or inappropriate coclant type (V/eskiy
checks).
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Fuel and exhaust systems

Excessive fuel consumption

[] Air fiiter element dirty or clogged (Chapter 1).

[] Fuel injection system faul: (Chapter

Ignition timing incorrect (engine management system fautt)
(Chapters 1and 5).

Tyres under-inflated (1Weekly checks).

Fuel leakage and/or fuel odour

&

Fuel injection system fault (Chapter 4).

Clutch

T Damaged or corroded fuel tank, pipes or connections (Chapter 4).

Excessive noise or fumes from exhaust sysiem

[ Leaking exhaust system or manifold joints (Chapters 1 and 4).

L] Leaking, corroded or damaged silencers or pipe (Chapters 1
and 4).

I Broken mountings causing body or suspension contact
(Chapter 1).

Pedal travels to floor - no pressure or very little
resistanct

Broken clutch cable (Chapter 6).

Incorrect clutch cable adjustment (Chapter 1).

Broken clutch release bearing or fork (Chapter 6).

Broken diaphragm spring in clutch pressure olate (Chapter ).
Clutch fails to disengage (unable to select gears)
Incorrect clutch cable adjustment (Chapter 1).

Clutch disc sticking on gearbox input shaft splines (Chapter ).
T Cluten disc sticking to flywhes! or pressure plate (Chapter 6).

— Faulty pressure plate assembly (Chapter 6).

T Clutch release mechanism worn or incorrectly assembled (Chapter 6).

Clutch shps (englne spead increases, with no
increase in vehicle ed)

Incorrect olutch cable aﬂjustmsm (Chapter 1).

Manual gearbox

Clutch disc linings excessively worn (Chapter 6).
T Clutch disc linings contaminated with oil or grease (Chapter 6).
[ Faulty pressure plate or weak diaphragm spring (Ghapter 6.
Judder as clutch is engaged
Clutch disc finings contaminated with o or grease {Chapter 6).
Clutch disc linings excessively wom (Chapter 6],
Clutch cable sticking or frayed (Chapter 6.
Faulty or distorted pressure plate or diaphragm spring (Chapter ).
Worn or loose engine or gearbox mountings (Chapter
I Clutch disc hub or gearbox inpLit shaft splines worn (Chapter 6).
Noise when depressing or releasing clutch pedal
I Worn clutch release bearing (Chapter 6).
Worn or diry clutch pedal bushes (Chapter 6).
Faulty pressure plate assembly (Chapter ).
Pressure plate diaphragm spring broken (Ghapter 6).
Broken clutch disc cushioning springs (Chapter 6)

1000
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Noisy in neutral with engine running

[ Input shaft bearings worn (noise apparent with clutch pedal
released, but not when depressed) (Chapter 7).

[ Cluteh release bearing worn (noise apparent with clutch pedal
depressed, possibly less when released) (Chapter 6).

Noisy in one particuiar gear

[ Worn, damaged or chipped gear testh (Chapter 7)."

Difficulty engaging gears

[ Clutch fault (Chapter 6).

[] Worn or damaged gear linkage (Chapter 7)

O Incorrectly-adjusted gear linkage (Ghapter 7).

[ Worn synchroniser units (Chapter 7).

Vibration

[ Lack of ol (Chapter 1).

[0 Worn bearings (Ghapter 7).*

Jumps out of gear

|| Worn or damaged gear linkage (Chapter 7).
[ Incorrectly-adjusted gear linkage (Chapter 7).
[ Worn synchroniser units (Chapter 7).*

[J Worn selecter forks (Chapter 7).

Lubricant leaks

|| Leaking differential output oil seal (Chapter 7).
[ Leaking housing joint (Chapter 7).*

I Leaking input shaft oil seal (Chapter 7).

*Although the corrective action necessary to remedy the symptoms
described is beyond the scope of the home mechanic, the above
information should be helpfui In isolating the cause of the condition,
so that the owner can communicate clearly with a professional
mechanic.
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Automatic transmission

Note: Due to the complexity of the automatic transmission, it Is difficult
for the home mechanic to properly diagnose and service this unit. For
problems other than the following, the vehicle should be taken to a
deafer service department or automatic transmission specialist

Fluid leakage

1 Automatic transmission “lid is usually dark in colour. Fluid leaks
should not be confused with engine oll, which can easily be blown
onto the transmission by air flow.

To determine the source of  leak, first remove all buill-up dirt and
grime from the transmissicn housing and surrounding areas, using
adegreasing agent, or by steam-cleaning. Drive the vehicle at low
speed, 50 air flow will not blow the leak far from its source. Raise
and support the vehicle, and determine where the leak is coming
from. The following are common areas of leakage.

a) Ol pan.

b) Dipstick tube (Ghapter 1)

) Transmission-to-oil cooler fluid pipesiunions (Chapter 7).

Transmission fluid brown, or has burned smell
Transmission fluid level low, or fluid in need of renewal (Chapter 1).
General gear selection problems
Chapter 7 deals with checking and adjusting the selector cable on

automatic transmissions. The following are common problems
which may be caused by a poorly-adiusted cable.

Driveshafts

&) Engine starting in gears other than Park or Neutral,
b) Indicator on gear selector lever pointing to @ gear other than the
one actually being used,
©) Vehicle moves when in Park or Neutral.
d) Poor gearshift quality o ermatic gearchanges.
Refer to Chapter 7 for the selector cable admstment procedure.

will not with
pedal fully dep:

[J Low transmission fluid level (Chapter 1

1] Incorrect seiector cable adjustment (Chapter 7

Engine will not start in any gear, or starts in gears
other than Park or Neutral

7 Incorrect starter inhibitor switch adjustment (Chapter 7).
[ Incorrect selector cable adjustment (Chapter 7).

Transmission slips, shifts roughly, is noisy, or has

no drive in forward or reverse gears

1 There are many probable causes for the above problems, but the
home mechanic should be concerned with only one possibllity -
fluld level. Before taking the vehicle to a dealer or transmission
speoial st, check the fluic level and condition of the fluid as
desaribed in Chapter 1. Correct the fluid level as necessary, or
change the fluid and filter if needed. If the problem persists,
professional help will be necessary.

Clicking or knocking noise on turns (at slow speed

on full-lock)

I Lack of constant veloclty joint lubricant, possibly due to damaged
gaiter (Chapter &)

[/ Worn outer constant velacity joint (Chapter 8).

Braking system

ion when ing or i
Worn inner constant velocity joint (Chapter ).
Bent or distorted driveshaft (Chapter 8).

ao

Note: Before assuming that a brake problem exists, make sure that the
tyres are in good condition and correctly inflated, that the front wheel
alignment is correct, and that the vehicle is not loaded with weight in an
unequal manner. Apart from checking the condition of all pipe and
hose connections, any faults occurring on the anti-lock braking system
should be referred to a Vauxhall/Opel dealer for diagnosis.

Vehicie pulls to one side under braking

[ Worn, defective, damaged or contaminaled front brake pads or
rear brake shoes on one side (Chapters 1 and 9).

[ Seized or partially-seized front brake caliper or rear wheel cylinder
piston (Chapters 1 and 9).

LI A mixture of brake pad/shoe lining materials fitted between sides

{Chapters 1 and 9).

Front brake callper mounting bolts loose (Chapter 9).

] Rear brake backplate mounting bolts loose (Chapter )

~ Worn or damaged steering or suspension companents (Chap-
ters 1 and 10).

Noise (grinding or high-pitched squeal) when
brakes applied

Brake pad or shoe friction lining material worn down to metal
backing (Chapters 1 and 9).

Excessive corrosion of brake disc or drum. (May be apparent after
the vehicle has been standing for some time (Chapters 1 and 9).
Foreign object (stone chipping, etc) trapped between brake disc
and shield (Chapters 1 and 9).

E3
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Excessive brake pedal travel

[l Inoperative rear brake self-adjust mechanism (Ghapters 1 and 9)
] Faulty master cylinder (Chapter 9).

(] Airin hydraulic system (Cnapters 1 and 9).

“| Faulty vacuum servo unit (Chapter )

Brake pedal feels spongy when depressed
Alr in hydraulic system {Chapters 1 and 9).

Deteriorated flexible rubber brake hoses (Chapters 1 and 9)
Master cylinder mounting nuts loose (Chapter 9).

Faulty master cylinder (Chapter 9).

[

Excessive brake pedal effort required to stop
vehicle

| Faulty vaouum servo unit (Chapter 8).

] Disconnected, damaged or insecure brake servo vacuum hoss
(Chapter 9).

Primary or secondary hydraulic circuit failure (Chapter 9).
Seized brake caliper o wheel cylinder piston(s) (Chapter
Brake pads or brake shoes incarrectly fitted (Chapt
[ Incorrect grade of brake pads or brake shoes fitted (
and 9).

Brake pads or brake shoe linings contaminated (C
and 9).

uou
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Braking system (continued)

Rear wheels locking under normal braking

Rear brake shoe linings contaminated (Chapters 1 and 9).

Faulty rear brake pressure-regulating valve(s) (Chapter 9).
Judder felt through brake pedal or steering wheel
when braking

Excessive run-out or distortion of front discs or rear drums

(Chapters 1 and 9).
Brake pad or brake shoe linings wom (Chapters 1 and 9).

[ Brake caliper or rear brake backplate mounting bolts loose
(Chapter 9).

(7] Wear in suspension or steering components or mountings
(Chapters 1 and 10).

Brakes binding
[ Seized brake caliper or wheel cylinder piston(s) (Chapter 9).

[ Incorrecty-adjusted handbrake mechanism (Chapter 9),
[T Faulty master cylinder (Chapter 9).

Suspension and steering systems

Note: Before diagnosing suspension or steering faults, be sure that the
trouble s fot due to incorrect tyre pressures, mixtures of tyre types, or
binding brakes.
Vehlcle pulls to one side
Defective tyre (Weekly checks).
_ Excessive wear in suspension or steering components (Ghapters 1
and 10).
Incorrect front wheel alignment (Chapter 10).
~ Accident damage to steering or suspension components (Chapter 1).

Wheel wobble and vibration

7 Front roadwheels out of balance (vibration feft mainly through the
steering wheel) (Weekly checks, Chapters 1 and 10).

Rear roadwheels out of balance (vibration felt throughout the
vehicle] (Weekly checks, Chapters 1 and 10).

Roadwheels damaged or distarted (Weekly checks, Chapters 1
and 10),

Faulty or damaged tyre (Weekly checks).

~] Worn steering or suspension joints, bushes or components
(Chapters 1 and 10).

Wheel bolts loose (Chapters 1 and 10).

Excessive pitching and/or rolling around corners,

or during braking

L] Defective shock absorbers (Chapters 1 and 10},

7] Broken or weak spring and/or suspension component (Chapters 1
and 10},

(] Worn or damaged anti-roll bar or mountings (Ghapter 10).

Wandering or general instability

Incorrect front wheel alignment (Chapter 10),

Warn steering or suspension joints, bushes or components
(Chapters 1 and 10).

Roadiwheels out of balance (Weekly checks, Chapters 1 and 10).
Faulty or damaged tyre (Weeky checks).

Wheel bolts loose (Chapters 1 and 10).

Defective shock absorbers (Chapters 1 and 10).

ao
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Excessively-stiff steering

LI Lack of steering gear lubricant (Chapter 10).

[] Seized track red end balljoint or suspension balljoint (Chapters 1
0)

[ Broken or incorrectly-adijusted auxiliary dnvebelt (Chapter 1)
[ Incorrect front wheel alignment (Chapter
"1 Steering rack or column bent or damaged (cnep«sr 10).

[ Faulty power steering pump (Chapter 10).

Excessive play in steering

L Waormn steering column intermediate shaft universal joint
(Chapter 10).

Worn steering track rod end balljoints (Chapters 1 and 10).
Worn rack-and-pinion steering gear (Chapter 10).

Warn steering or suspension joints, bushes or components
(Chapters 1and 10).

Lack of power assistance

[ Broken or incorrectly-adjusted auxiliary drivebelt 1Chap|er .
L Incorrect power steering fluid level (Weekly checks).

[ Restriction in power steering fluid hoses (Chapter 1),

L Faulty power steering pump (Chapter 10).

| Faulty rack-and-pinion steering gear (Chapter 10).

Tyre wear excessive

Tyres worn on inside or outside edges

[ Tyres under-inflated (wear on both edges) (Weekly checks).

[ Incorrect camber or castor angles (wear on one edge only)
(Chapter 10).

[~ Worn steering or suspension joints, bushes or components
(Chapters 1 and 10).

[ Excessively-hard comering.

[~ Accident damage.

Tyre treads exhibit feathered edges

[ Incorrect toe setting (Chapter 10).

Tyres worn in centre of tread

[~ Tyres over-inflated (Weekiy checks).

Tyres worn on inside and outside edges

| Tyres under-infiated (Weekly checks).

Tyres worn unevenly
Tyres/wheels out of balance (Weeky checks).

L Excessive wheel or tyre run-out (Weekiy checks).

[ Worn shock absorbers (Chapters 1 and 10).
Falty tyre (Weekly checks).

ono
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Electrical system

Note: For problems associated with the starting system, refer ta the
faults fisted under ‘Engine’ earlier in this Section.

Battery will not hold a charge for more than a few
vs

Battery defective intemally (Chapter 5).
Battery terminal connections loose or corroded (Weekly checks).
Auxiliary drivebelt wom or incorrectly adjusted (Chapter 1).
Afternator not charging at correct output (Ghapter ).

Alternator or voltage regulator fautty (Chapter ).

Short-circuit causing continual battery drain (Chapters 5 and 12).

oooooo %

Ignition/no-charge warning light remains
illuminated with engine running

[ Auxiliary drivebelt broken, worn, or incorrectly adjusted
(Chapter 1)

Alternator brushes worn, sticking, or dirty (Chapter 5).
Alternator brush springs weak or broken (Chapter 5).
Internal fault in alternator o voltage regulator (Chapter 5).
Broken, disconnected, or loose wiring in charging circult
(Chapter ).

o
|

Ignition/no-charge warning light fails to come on
1 Warning light buib blown (Chapter 12).

Emken. disconnected, or loose wiring in warning light circuit
(Chapter 12).

i} Auemamr faulty (Chapter 5).

ngh!s inoperative

Bulb blown (Chapter 12).

Corrasion of bulb or bulbholder contacts (Chapter 12).
Blown fuse (Chapter 12).

Faulty relay (Chapter 12).

Broken, loose, or disconnected wiring (Chapter 12).
Faulty switch (Chapter 12).

oougue

Instrument readings inaccurate or erratic
Instrument readings increase with engine speed
Tl Faulty voltage regulator (Chapter 12).

Fuel or temperature gauges give no reading

1 Faulty gauge sender unit (Chapters 3 or 4).
[ Wiring open-circuit (Chapter 12).

Horn emits intermittent or unsatisfactory sound
(] Cable connections loose (Chapter 12).

LI Hom mountings loose (Chapter 12).

I Faulty horn (Chapter 12).

g wipers or
unsatisfactory in operation *
Wipers fail to operate, or operate very slowly
| Wiper blades stuck to screen, or linkage seized or binding.
Blown fuse (Chapter 12
Cable or cable connections loose, broken or disconnected
(Chapter
Faulty relay (Cnaptsr 12).
Faulty wiper motor (Chapter 12).
Wiper blades sweep over too large or too small an area of
the glass
[ Wiper arms incorrectly positioned on spindles.
[ Excessive wear of wiper linkage (Chapter 12).
L] Wiper motor o linkage mountings loose or insecure (Chapter 12)
Wiper blades fail to clean the glass effectively
Wiper blade rubbers worn or perished (Weekly checks)
Wiper arm tension springs broken, o arm pivots seized
(Chapter 12).
Insufficient windscreen washer additive to adequately remove
road film (Weekdy checks).

ooo
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¢ /tailg. washers or
unsatisfactory in operation
One or more washer jets inoperative
[) Blocked washer jet (Chapter 12).
L] Disconnected, kinked or restricted fluid hose (Chapter 12),
[ Insufficient fluid in washer reservolr (Weekly checks).
Washer pump fails to operate
Broken or disconnected wiring or connections (Chapter 12).
Ll Blown fuse (Chapter 12).
Faulty washer switch (Chapter 12).
Faulty washer pump (Chapter 12)
Washer pump runs for some time before fluid is emitted
from jets

a
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[] Faulty one-way valve in fiuid supply hose (Chapter 12).

Electric wil or

[ Faulty gauge (Chapter 12)
Fuel or gauges give
reading

] Faulty gauge sender unit (Chapters 3 or 4).
C1 Wiring short-circuit (Chapter 12).
7] Faulty gauge (Chapter 12).

Horn inop ive, or
Horn operates all the time
(] Hom push either earthed or stuck down (Chapter 12).

| Homn cable-to-hom push earthed (Chapter 12).
Horn fails to operate
Blown fuse (Chapter 12).
Cable or cable connections loose, broken or disconnected
(Chapter 12).
] Faulty horn (Chapter 12),

y in op

o

(&

Window glass will only move in one direction
[ Faulty switch (Chapter 12).
Window glass slow to move
[ Incorrectly-adjusted door glass guide channels (Chapter 11).
1 Regulator seized or damaged, or in need of lubrication (Chap-
ter 11).
] Door internal components or trim fouling regulator (Chapter 11).
[ Faulty motor (Chapter 11).
Window glass fails to move
O Incorrectly-adjusted donr glass guide channels (Chapter 11).
C1 Blown fuse (Chapter 12).
I Faulty relay (Chapter 12).
[ Broken or disconnected wiring or connections (Chapter 12).
[ Faulty motor (Chapter 11)
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Electrical system (continued)

Central locking system inoperative, or
unsatisfactory in operation

Complete system failure

[ Blown fuse (Chapter 12).

Faulty relay (Chapter 12).

Broken or disconnected wiring or connections (Chapter 12).
Faulty control unit (Chapter 11).

ooo

Latch locks but will not unlock, or unlocks but will not lock

Faulty master switch (Chapter 12).

L[] Broken or disconnected latch operating rods or levers
(Chapter 11).

[ Faulty relay (Chapter 12).

7] Faulty control unit (Chapter 11).

One solenaid/motor fails to operate

|| Broken or disconnested wiring or connections (Chapter 12).

[ Faulty solenoid/motor (Ghapter 11).

T Broken, binding or disconnected latch operating rods or levers.
(Chapter 11).

O Fault in door latch (Chapter 1),
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ABS (Anti-lock brake system) A system,
usually electronically controlled, that senses
incipient wheel lockup during braking and
relieves hydraulic pressure at wheels that are
about to skid

Air bag An inflatable bag hidden in the
steering wheel (driver's side) or the dash or
glovebox (passenger side). In a head-on
collision, the bags inflate, preventing the driver
and front passenger from being thrown
forward into the steering wheel or windscreen.
Air cleaner A metal or plastic housing,
containing a filter element, which removes
dust and dirt from the air being drawn into the

Air filter element The actual filter in an air
cleaner system, usually manufactured from
pleated paper and requiring renewal at regular
intervals.

Air fitter

Allen key A hexagonal wrench which fits into
arecessed hexaganal hole.

Alligator clip A long-nosed spring-loaded
metal ciip with meshing teeth. Used to make
temporary electrical connections.

Alternator A component in the electrical
system which converts mechanical energy
from a drivebelt into electrical energy 10
charge the battery and to operate the starting
system, ignition system and electrical
accessories.

Ampere (amp) A unit of measurement for the
flow of electric current. One amp is the
amount of current produced by one volt
acting through a resistance of one ohm.
Anaerobic sealer A substance used to
prevent bolts and screws from loosening.
Anaerobic means that it does not require
oxygen for activation. The Loctite brand is
widely use

Antifreeze A substance (usually emy\ene
glycol) mixed with water, and added 1
vehicle’s cooling system, to prevent vreemg
of the coolant in winter. Antifreeze also
contains chemicals to inhibit corrosion and
the formation of rust and other deposits that
wauld tend to clog the radiator and coolant
passages and reduce cooling efficiency.
Anti-seize compound A coating that
reduces the risk of seizing on fasteners that
are subjected to high temperatures, such as
exhaust manifold bolts and nuts.

Asbestos Anatural fibrous mineral with great
heat resistance, commonly used in the
composition of brake friction materials

Asbestos is a health hazard and the dust
created by brake systems should never be
inhaled or ingested.

Axle A shaft on which a wheel revolves, o
which revolves with a wheel. Also, a solid
beam that connects the two wheels at one
end of the vehicle. An axle which also
transmits power to the wheels is known as a
live axle.

Axleshaft A single rotating shaft, on either
side of the differential, which delivers power
from the final drive assembly to the drive
wheels. Also called a driveshaft or a halfshaft.

Ball bearing An anti-friction bearing

consisting of a hardened inner and outer race
with hardened steel balls between two races,
Bearing Tne curved surface on ashaft orina
bore, or the part assembled into sither, that
permits relative motion between them with
minimum wear and friction.

Bearing
Big-end bearing The bearing in the end of
the connecting rod that's attached to the
crankshaft.

Bleed nipple A valve on a brake whesl
eylinder, caliper or other hydraullc component.
that is opened to purge the hydraulic system
of air. Also called a bleed screw.

Brake bleeding Procedurs for removing air
from lines of a hydraulic brake system.

Brake bleeding

Brake disc The component of a disc brake
tnat rotates with the wheels,

Brake drum The component of a drum brake

that rotates with the wheels.

Brake linings The friction material which

contacts the brake disc or drum to retard the

vehicle’s speed. The linings are bonded or

riveted to the brake pads or shoes.

Brake pads The replaceable friction pads

that pinch the brake disc when the brakes are
applied. Brake pads consist of a friction

material bonded or riveted to a rigid backing

plate.

Brake shoe The crescent-shaped carier to

which the brake linings are mourted and

Ylon foroee e hmﬂg against the rotating

drum during brab

Braking syslems A ——

braking systems, consult the Haynes

Automotive Brake Manual.

Breaker bar A long socket wrench handle

providing greater leverage.

Bulkhead The Insulated partition betwsen

the engine and the passenger comparlment.

Caliper The non-rotating part of a disc-brake
assembly that straddles the disc and carries
the brake pads. The caliper also contains the
hydraulic components that cause the pads to
pinch the disc when the brakes are applied. A
caliper is alsc a measuring tool that can be
set to measure inside or outside dimensions
of an object.

Camshaft A rotating shatt on which a series
of cam lobes operate the valve mechanisms.
The camshatt may be driven by gears, by
sprockets and chain or by sprockets and &
belt.

Canister A container in an evaporative
emission control system; contains activated
charcoal granules to trap vapours from the
fuel system.

Canister

Carburettor A device which mixes fuel with
air in the proper proportions to provide a
desired power output from a spark ignition
internal combustion engine.

Castellated Resembling the parapets along
the top of a castle wall. For sxample,
castellated balljoint stud nut.

Castor In wheel alignment, the backward or
forward tilt of the steering axis. Castor is
positive when the steering axis is inclined
rearward at the top.
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Catalytic converter A silencer-like device in
the exhaust system which converts certain
pollutants in the exhaust gases into less
harmful substances.

Cataiytic converter

Girclip A ring-shaped clip used to prevent
endwise movement of cylindrical parts and
shafts. An internal circlip is Installed in a
groove in a housing; an external circlip fits
into & groove on the outside of a cylindrical
piece such as a shatt.

Clearance The amount of space between two
parts. For example, between a piston and a
cylinder, between a bearing and a journal, etc.
Coil spring A spiral of slastic steel found in
various sizes throughout a vehicle, for
example as a springing medium in the
suspension and in the vaive train
Compression Reduction in volume, and
increase in pressure and temperature, of a
gas, caused by squeezing it into a smaller
space.

Compression ratio The relationship between
cylinder volume when the piston is at top
dead centre and cylinder volume when the
piston is at bottom dead centre.

Constant velocity (CV) joint A type of
universal joint that cancels out vibrations
caused by driving power being transmitted
through an angle,

Core plug A disc or cup-shaped metal
device inserted In a hole in a casting through
which core was removed when the casting
was formed. Also known as a freeze plug or
expansion plug.

Crankcase The lower part of the engine
block in which the crankshaft rotates.
Crankshaft The main rotating member, or
shaft, running the length of the crankcase,
with offset “throws” to which the connecting
rods are attached.

Crankshaft assembly

Gracodile clip See Alligator clip

Diagnostic code Gode numbers obtained by
accessing the diagnostic mode of an engine
management computer. This code can be
used {o determine the area in the system
where a malfunction may be located

Disc brake A brake design incorporating a
rotating disc onto which brake pads are
squeezed. The resulting friction converts the
energy of a maving vehicle into heat.
Double-overhead cam (DOHC) An engine
that uses two overhead camshafts, usually
one for the intake valves and one for the
exhaust valves.

Drivebelt(s) The belt(s) used to drive

accessories such as the alternator, water
Pump, power steering pump, air conditioning
compressor, etc. off the crankshaft pulley.

Accessory drivebelts

Driveshaft Any shaft used to transmit
motion. Gommonly used when referring to the
axieshafts on a front wheel drive vehicle.
Drum brake A type of brake using a drum-
shaped metal cylinder attached to the inner
surface of the whesl. When the brake pedal is
pressed, curved brake shoes with friction
finings press against the inside of the drum to
slow or stop the vehicle.

EGR valve A valve used to introduce exhaust
gases into the inteke air stream.

Electronic control unit (ECU) A computer
which controls (for instance) ignition and fuel
injection systems, or an anti-lock braking
system. For more information refer to the
Heynes Automotive Electrical and Electronic
Systems Manual,

Electronic Fuel Injection (EFI) A computer
controlled fuel system that distributes fuel
through an injector located in each intake port
of the engine.

Emergency brake A braking system,
independent of the main hydraulic system,
that can be used to slow or stop the vehicle if
the primary brakes fail, or to hold the vehicle
stationary even though the brake pedal isn't
depressed. It usually consists of a hand lever
that actuates sither front or rear brakes
mechanically through a series of cables and
linkages. Also known as a handbrake or
parking brake.

Endfloat  The amount of lengthwise
movement between two parts. As applied to a
crankshatft, the distance that the crankshatt
can move forward and back in the cylinder
block.

Engine management system (EMS) A
computer controlled system which manages
the fuel injection and the ignition systemns in
an integrated fashion.

Exhaust manifold A part with several
passages through which exhaust gases leave
the engine combustion chambers and enter
the exhaust pipe.

Fan clutch A viscous (fluid) drive coupling
device which permits variable engine fan
speeds in relation to engine speeds.

Feeler blade A thin strip or blade of hardened
steel, ground to an exact thickness, used to
check or measure clearances between parts.

Feeler blade

Firing order The order in which the engine
cylinders fire, or deliver their power strokes,
beginning with the number one oylinder.

Flywheel A heavy spinning wheel in which
energy is absorbed and stored by means of
‘momentumn. On cars, the flywheel is attached
to the crankshaft to smooth out firing
impulses.

Free play The amount of travel before any
action takes place. The “looseness” in a
linkage, or an assembly of parts, between the
initialapplication of force and actual
movement. For example, the distance the
brake pedal moves before the pistons in the
master cylinder are actuated

Fuse An electrical device which protects a
circuit against accidental overload. The
typical fuse contains a soft piece of metal
which is callbrated to melt at a predetermined
current flow (expressed as amps) and break
the circuit.

Fusible link A circuit protection device
consisting of a conductor surrounded by
heat-resistant insulation. The conductor is
smaler than the wire it protects, so it acts as
the weakest link in the circut. Unlike a blown
fuse, a failed fusible link must frequently be
cut from the wire for replacement.
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Gap The distance the spark must travel in
jumping from the centre electrode to the side
electrode in a spark piug. Also refers to the
spacing between the points in a contact
breaker assembly in a conventional points-
type ignition, or 1o the distance between the
reluctor or rotor and the pickup Goil in an
electronic ignition

ignition timing The moment at which the
spark plug fires, usually expressed in the
number of crankshaft degrees before the
piston reaches the top of its stroke.

Inlet manifold A tube or housing with
passages through which flows the air-fuel
mixture (carburettor vehicles and vehicles
with throttie body injection) or ai only (port

Adjusting spark plug gap
Gasket Any thin, soft material - usually cork,
cardboard, asbestos or soft metal - installed
between two metal surfaces to ensure a good
seal. For instance, the cylinder head gasket
seals the joint between the block and the
cylinder head

Gasket

Gauge An instrument panel display used to
manitor engine conditions. A gauge with a
movable pointer on a dial or  fixed scale is an
analogue gauge. A gauge with a numerical
readout is called a digital gauge.

Halfshaft A rotating shaft that transmits

power from the final drive unit to a

wheel, usually when referring to a live rear
de.

Harmonic balancer A device designed to
reduce torsion or twisting vibration in the
crankshaft. May be incorporated in the
crankshaft pulley. Also known as a vibration
damper,

Hone An abrasive tool for correcting small
irmegularities or differences in diameter in an
srgha onder; ke o, s

Hydraulic tappet A tappet that utilises
hydraulic pressurs from the engine's
lubrication system to maintain zero clearance
{constant contact with both camshatt and
valve stem). Automatically adjusts to variation
in valve stem length. Hydraulic tappets also
reduce valve noise.

jected vehicles) to the port openings in
the cylinder head.

Jump start Starting the engine of a vahicle
with a discharged or weak battery by
attaching jump leads from the weak battery to
acharged or helper battery.

Load Sensing Propartioning Valve (LSPV)
A brake hydraulic system control valve that
works like a proportioning valve, but also
takes into consideration the amount of weight
carried by the rear axle.

Locknut A nut used to lock an adjustment
nut, or other threaded component, in place.
For example, a locknut is employed to keep
the adjusting nut on the rocker arm in

osition.

Toakunsher: Aitiem ot wastier designed to
prevent an attaching nut from working loose.

MacPherson strut A type of front
suspension  system devised by Earle
MacPherson at Ford of England. In its original
form, a simple lateral link with the anti-roll bar
creates the lowar control arm. A long strut -
an integral coll spring and shock absorber - is
mounted between the body and the steering
bolickia My meidci s callrd st iocn
strut systems use a rer A-arm

Overhead valve (ohv) engine An engine with
the valves located in the cylinder head, but
with the camshaft located in the engine block.
Oxygen sensor A device nstalled in the
engine exhaust manifold, which senses the
oxygen content in the exhaust and converts
this information into an electric current. Also
called a Lambda sensor.

p

Phillips screw A typs of screw head having a
cross instead of a slot for a corresponding
type of scrawdriver.

Plastigage A thin strip of plastic thread,
available in different sizes, used for measuring
clearances. For example, a strip of Plastigage
is laid across a bearing journal. The parts are
assembled and dismantled; the width of the
crushed strip indicates the clearance between
journal and bearing.

Plastigage

Propeller shaft The long hollow tube with
universal joints at both ends that carries
power from the transmission to the differsntial
on front-engined rear wheel drive vehicies.
Proportioning valve A hydraulic control
valve which limits the amount of pressure to
the rear brakes during panic stops to prevent
wheel lock-up.

and don't rely on the anti-roll bar tor cation
Multimeter An electrical test instrument with
the capability to measure voltage, current and
resistance.

NOX Oxides of Nitrogen. A common toxic
pollutant emitted by petrol and diesel engines
at higher temperatures.

Ohm The unit of electrical resistance, One
volt applied 10 a resistance of one ohm will
produce a current of one am|

Ohmmeter An instrument for measuring
electrical resistance.

O-ring A type of sealing ring made of a
special rubber-like material; in use, the O-ring
is compressed into a groove to provide the
sealing action.

Overhead cam (ohc) engine An engine with
the camshaft(s) located on top of the cylinder
head(s).

k-and steering A steering
aystem with a pinion gear on the end of the
steering shaft that mates with a rack (think of
a geared wheel opened up and laid flat).
When the steering whee! is turned, the pinion
turns, moving the rack to the left or right, This
movement is transmitted througn the track
rods to the steering arms at the wheels.
Radiator A liquid-to-air heat transfer device
designed to reduce the temperature of the
coolant in an internal combustion engine
cooling system.

Refrigerant Any substance used as a heat
transfer agent in an air-conditioning system
R-12 has been the principle refrigerant for
many years; recently, however, manufacturers
have begun using R-134a, a non-GFC
substance that is considered less harmful to
the ozone in the upper atmosphere.

Rocker arm A lever am that rocks on a shait
or pivots on a stud. In an overhead valve
engine, the rocker arm converts the upward
movement of the pushrad into a downward
movement to open a valve,
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Rotor In a distributor, the rotating device
inside the cap that connects the centre
electrode and the outer terminals as it turns,
distributing the high voltage from the coil
secondary winding to the proper spark plug.
Also, that part of an akemator which rotates
inside the stator. Also, the rotating assembly
of a turbocharger, including the compressor
wheel, shaft and turbine wheel,

Runout The amount of wobble (in-and-out
movement) of a gear or wheel as it's rotated,
The amount a shaft rotates “out-of-true.” The
out-of-round condition of a rotating part.

Sealant A liquid or paste used to prevent
leakage at a joint. Sometimes used in
conjunction with a gasket.

Sealed beam lamp An older headlight
design which integrates the reflector, lens and
filaments into a hermetically-sealed one-plece
unit. When a filament burns out or the lens
cracks, the entire unit is simply replaced.
Serpentine drivebelt A single, long, wide
acoessory drivebelt that's used on some
newer vehicles to drive all the accessories,
instead of a series of smaller, shorter belts.
Serpentine drivebelts are usually tensioned by
an automatic tensioner.

Serpentine drivebelt

Shim Thin spacer, commonly used to adjust
the clearance or relative positions between
two parts. For example, shims Inserted Into or
under bucket tappets control valve
clearances. Clearance is adjusted by
changing the thickness of the shim.

Slide hammer A special puller that screws
into or hooks onto a component such as a
shaft or bearing; a heavy slicing handle on the
shaft bottoms against the end of the shaft to
knock the component free.

Sprocket A tooth or projection on the
periphery of a wheel, shaped to engage with &
chain or drivebelt. Gommonly used to refer to
the sprocket wheel itself.

Starter inhibitor switch On vehicles with an
automatic transmission, a switch that
prevents starting i the vehicle is not in Neutral
o Park.

Strut See MacPherson strut.

Tappet A cylindrical component which
transmits motion from the cam to the valve
stem, either directly or via a pushrod and
rocker arm. Also called a cam follower.
Thermostat A heat-controlled valve that
regulates the flow of coolant between the
cylinder block and the radiator, so maintaining
optimum engine operating temperature. A
thermostat is also used in some air cleaners in
which the temperature is regulated.

Thrust bearing The bearing in the clutch
assembly that is moved in to the release
levers by clutch pedal action to disengage the
clutch. Also referred to & a release bearing.
Timing belt A toothed balt which drives the
camshaft, Serious engine damage may result
if it breaks in service.

Timing chain A chain which drives the

camshatt,
Toe-In  The amount the front wheels are
closer together at the front than at the rear.
On rear wheel drive vehicles, a slight amount
of toe-in is usually specified to keep the front
wheels running parallel on the road by
affsetting other forces that tend to spread the
wheels apart.

Toe-out The amount the front wheels are
closer together at the rear than at the front.
On front wheel drive vehicles, a slight amount
of toe-aut is usually specified.

Tools For full information on choosing and
using tools, refer to the Haynes Automotive
Tools Manual.

Tracer A stripe of a second colour applied to
a wire insulator to distinguish that wire from
another one with the same colour insulator.
Tune-up A process of accurate and careful
adjustments and parts replacement to obtain
the best possible engine performance.

Turbocharger A centrifugal device, driven by
exhaust gases, that pressurises the intake air
Normally used to increase the power output
from a given engine displacement, but can
also be used primariy to reduce exhaust
emissions (as on VW's “Umwelt” Diesel
engine).

Universal joint or U-joint A double-pivoted
connection for transmitting power from &
driving to a driven shaft through an angle. A
Usjoint consists of two Y-shaped yokes and a
cross-shaped member called the spider.

Valve A device through which the flow of
liquid, gas, vacuum, or loose material in bulk
may be started, stopped, or regulated by a
movable part that opens, shuts, or partially
obstructs one or more ports or passageways.
A valve is also the movable part of such a
g

jevice.
Valve clearance The clearance between the
valve tip (the end of the valve stem) and the
rocker arm or tappet. The valve clearance is
measured when the valva is closed.

Vernier caliper A precision measuring
instrument that measures inside and outside
dimensions. Not quite as accurate as a
micrometer, but more convenient.

Viscosity The thickness of a liquid o its
resistance to flow.

Volt A unit for expressing electrical
“pressure” in a circuit. One volt that wil
produce a current of ane ampere through a
resistance of one ohm.

Welding Various processes used to join
metal items by heating the areas to be joined
to a molten state and fusing them together.
For more information refer ta the Haynes
Automotive Weiding Manual.

Wiring diagram A drawing portraying the
components and wires in a vehicle's electrical
system, using standardised symbols. For
more information refer to the Haynes
Automotive Electrical and Electronic Systems
Manual,



Index gere2s

A

Ackncwiedgements 056

ant bags - 0s5, 12620, 12621
Air cleaner
1.0 & 1.2 litre DOHC engines ~ 4As2
1.2 SOHG, 1.4 & 1.6 litre
engines — 4B+3, 48e4
Air conditioning system — 3+14
switcn - 1296
Air distribution housing - 3+12
Alr filter 1214
Air mass meter
1.0 & 1.2 lire DOHC engines - 4As8
Air temperature control
1.2 litre SOHG engines — 4Be3
Air temperature sensor ~ 12014
1.4 litre SOHC engines — 4B+19.
1.4 & 1.6 litre DOHC engines ~ 4B+21
Airbox
1.2 & 1.4 lire SOHG engines - 4B+12
Alarm system - 12¢19
Alternator - 5As3, 5Ae5
Antifreeze — 1+17
Anti-lock braking system
(ABS) - 9419, 921
Anti-roll bar
front - 1011
rear 10019
Anti-theft alarm system - 12¢19
Asbestos - 0¢5
Ashtray ilumination - 12¢10
ATF- 0017, 1016, 1619
Automatic transmission — 78+1 et seq
1.0 & 1.2 tre DOHC engine - 2D+6
1.2 SOHC, 1.4 & 1.6 litre engine - 2E+7
fault findiing ~ REF*17
fluid — 0017, 1416, 1219
mountings
1.08 1.2 litre DOHC engine - 2421
1.2 & 1.4 ltre SOHG engine — 28417
1.4 8 1.6 litre DOHC engine - 2C*14
selector housing illumination ~12+10
Auxiliary drivebeit — 1010, 1+11
Axle - 10413, 10018

B

Badges - 11+22
Battery - 05, 0016, 5As2, 543
Big-end bearings
1.0 & 1.2 lire DOHC
engine — 2D*13, 20017
1.2 S0HC, 1.4 & 1.6 litre
engine - 2E#18, 26419
Bleeding
brakes -
power stegring system — 10+26
Blower motor switch - 1205

Body electrical systems - 12+1 et seq

Bodywork and fittings - 101013, 1+1 et seq,
REF+12

Bonnet — 116
lock = 11e7
release cable - 1196

Brake fluid - 0+13, 0017, 1+18

Brake pressure-regulating valve(s) - 9¢18
adjustment - 1#13

Braking system —1+14, 9+1 ef seq, REF10,
REFe11

fault finding - REF17, REFs18
pipes and hoses - 1+13
Bulbs - 1267, 1209

ashtray ilumination - 12610

automatic transmission selector housing

illumination  12¢10

cigarette Ilght —12¢10

clock - 1

courtesy ngm— 1299, 12#10

direction indicator — 1267

fogiight front - 12+8

glovebox illumination light ~ 12+10

headlight - 1227

heater control panel limination —12¢10

high-level stop-light - 12¢9

indlcator — 1267

instrument panel iliumination - 12¢10

luggage compartment light - 12010

multi-function display llumination ~ 12610

number plate light ~ 129

rear light cluster - 1248

sidelight — 1207

switch illumination - 12610

warning lights — 12¢10

front - 11e4
rear - 1145
Burning - 0s5

Buying spare parts - REFe4

C

Cables

bonnet release -~ 1146

cluteh - 117, 692

gear selector - 7Bs2

handbrake - 317

heater - 398

speedometer - 7Aed, 1215

throttie

1.0 & 1.2 lire DOHC engines - 4A+3

1.2 SOHC, 1.4 & 1.6 ltre engines - 48e5
Calipers - 1+13, 9+10
Gamshaft cover

1.0 &1.2 litre DOHG engine - 2As4

1.2 & 1.4 litre SOHC engine - 2B+5

1.4 &1.6 litre DOHG engine - 2G5
Camshatt oil seals

1.2 &1.4 litre SOHC engine - 2B+9

1.4 & 1.6 litre DOHC engine - 2C+8

Camshaft position sensor
1.0 & 1.2 litre DOHC engines - 4As9
1.4 & 1.6 litre DOHC angines - 48#21
Gamshat sprocket
1.0 & 1.2 lire DOHC engine - 2A¢
1.2& 1.4 lire SOHC engine - 28+8
1.4 & 1.6 litre DOHC engine - 2C+8
Camshafts
1.0& 1.2 lire DOHG engine - 24¢13
1.2.& 1.4 litre SOHC engine - 28+9
1.4 & 1.6 fitre DOHG engine ~ 2C+9
Carpets - 11e2, 11927
Cassette player - 12+18
Catalytic converter - 4C+5
Central locking components —11+18
Centre console - 11427
Charcoal canister - 4C+3
Charging system - 5A+3
Cigarette lighter — 12+14
illurnination ~ 1210
Clock - 12014
illumination — 12¢10
Clutch - 8¢1 et seq
cable~1+17
fault finding - REF+16
Coil spring - 10415
Compression test
1.0 & 1.2 litre DOHG engine - 243
1.2 & 1.4 litre SOHG engine - 284
1.4 &1.8 litre DOHC engine - 2G4
Connecting rod assemblies
1.0 & 1.2 ltre DOHC
engine ~ 2D»11, 2D+12, 2D+17
IZSOHC 14816 litre
gine - 2E+13, 2E#15, 2E+19
Gonaote 11027
Conversion factors — REF 3
Coolant - 0012, 017, 1016
Coolant pump - 3¢6
Coolant temperature sensor
1.0 & 1.2 litre DOHC engines - 44+9
1.2 &1.4 litre SOHG engines - 4B+15
1.4 litra SOHC engines - ¢Be
1.4 & 1.6 litre DOHC engines - 48+21
Cooling, heating and ventilation
systems - 3¢1 et seq
fault fincing - REF15
Courtesy light - 12¢9, 12¢10
switch — 1246
Crankcase
1.2 SOHC, 1.4 &1.6 litre engine ~ 2E#14
Crankcase emissions control
system - 4Ge2
Crankshatt
1.0 & 1.2 litre DOHC
engine -~ 2Ds 11, 2D13, 2D+15
1.2 SOHC, 1.4 & 1.6 ltre
engine - 2E+13, 2E+15, 26017
Grankshatt oll seals
1.0 &1.2 litre DOHG engine - 24919
1.2 &1.4 ltre SOHC engine - 28416
1.4 & 1.6 litre DOHG engine ~ 2Ce14

2
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Crankshatt pulley
1.0 &1.2 litre DOHG engine — 2A¢8
1.2 & 1.4 lire SOHG engire - 2846
1.4 &1.6 litre DOHC engine - 2Co6
Grankshaft speed/position sensor
1.0 &1.2 litre DOHG engines ~ 4As9
1.2 & 1.4 lire SOHC engines - 4B+15
1.4 litre SOHC engines - 4819
1.4 &1.6 litre DOHC engines - 4Bs21
Grankshaft sprocket
1.2 & 1.4 litre SOHC engine - 288
1.4 & 1.6 litre DOHC engine ~ 2C+8
Crushing - 0s5
Cylinder block
1.0 &1.2 litre DOHC engine - 2De11
1.2 SOHC, 1.4 & 1.6 litre engine - 2E=14
Cylinder head
1.0 & 1.2 litre DOHC
engine — 2As13, 2De8, 2D#9, 2D#10
1.2 & 1.4 litre SOHC engine - 2B+10
1.2 SOHC, 1.4 & 1.6 fiire
engine ~ 2E#8, 269, 2E+10, 2E+12
1.4 & 1.6 litre DOHC enginie - 2G+10

D

Dents In bodywork —11+2
Depressurising fuel system
1.0 8 1.2 fitre DOHG engines - 4As3
1.2 SOHC, 1.4 & 1 6 litre engines - 4Bs6
Dimensians ~ REF* 1
Direction indicator - 127, 12¢11
DIS module - 5Be2
Disconnecting the battery - REF<6
Discs — 1418, 9+7
Doors - 1127, 118, REF*10
central locking microswitch - 11+20
central locking servo ~ 11218
handle and lock —11#11, 1112, 11413,
1114
window glass and regulator - 11+14
Drivebelt— 1910, 1+11
Driveplate
1.0 & 1.2 litrs DOHC engine - 24220
1.2 8 1.4 lire SOHG engine - 2B+16
1.4 & 1.6 litre DOHG engine - 2G#14
Driveshafts — 1218, 8¢1 ot seq, REF*11
fault finding — REF=17
oil seals
automatic transmission — 78e4
manual gearbox - 7A5
Drivetrain — 1214
Drums — 1418, 98
Ducts - 3+12

E

Earth fault — 122

Economy/Sport mode switch
automatic transmission - 7Be6

Electric cooling fan - 3¢5

Electric mirror — 1121

Electric shock - 0e5

Electric window - 11215, 1120
switch — 1206

Electrical equipment - 114, REF*10

Electrical system - De16, 1213
fault finding ~ 12¢2, REF»19, REF+20
Electronic control unit (ECU)
1.0 &1.2 litre DOHC engines - 4A*10
1.2 & 1.4 litre SOHC engines - 48#16
1.4 litre SOHC engines - 4819
1.4 8 1.6 litre DOHC engines - 4B+22
ABS - ge19, 9022
automatic transmission - 785
central locking ~11+18
Emissians control
systems - 1213, 4G+1 et seq, REF*12
Engine
1.0 & 1.2 fitre DOHC engine in-car repair
procedures - 2As1 et seq
1.2& 1.4litre SONC engine in-car repalr
procedures — 2B+ et se
1.4 & 1.6 litre DOHC engine In-car repair
Pprocedures - 2Ge1 et seq
1.0 & 1.2 fitre DOHG engine removal and
overhaul procedures - 2De1 et seq
1.2 SOHC, 1.4 & 1.6 litre engine removal
and overhaul procedures - 2E+1 &t seq
Engine fault finding - REFe14, REFe15
Engine management system — 1+12
fault codes
1.0 & 1.2 litre DOHG engines - 4A¢7
1.2 SOHC, 1.4 & 1.6 litre engines - 4Be11
Engine oil - 0#12, 0017, 1¢8
Environmental considerations — REFs5
Exhaust emissions control
system - 4G+2
Exhaust gas oxygen sensor
1.0 &1.2 fitre DOHC engines - ¢Arg
1.2 &1.4 liro SOHC engines - 4B+16
1.4 litre SOHC engines — 4B19
1.4 & 1.6 lire DOHG engines ~ 4B+21
Exhaust gas reclrculation
system - 4Ge2, 4Gsd, 4G5
Exhaust manifold
1.0 & 1.2 fitre DOHG engines - 4As11
1.2 SOHC, 1.4 & 1.6 litre engines - 48425
Exhaust system — 1214, REFe11, REFe12
1.0 &1.2 lire DOHG engines - 4A¢12
1.2 SOHG, 1.4 & 16 litre
engines — 4Be25

F

Facia panel - 11+28
Fan - 3

Fauit codes

1.0 & 1.2 litre DOHG engines - 4As7

1.2 SOHG, 1.4 & 16 litre engines — 48e11
Fault Finding - REF+13 ef seq

automatic transmission ~ REFe17

braking system ~ REF+17, REF+18

clutch — REFs16

cooling system - REF+15

driveshafts - REFe17

electrical system — 12+, REF*19, REF+20

engine - REF»14, REFe15

fuel and exhaust systems — REFe16

ignition system - 582

manual gearbax - REF*16

suspension and steering systems ~ REFs18
Filling and respraying - 11+3

Filter

Fluid cooler
automatic transmission — 7Be4
Fluids - 017
Flywheel/driveplate
1.0 & 1.2 litre DOHC engine - 2A+20
1.2 & 1.4 litre SOHG engine - 2B+16
1.4 & 1.6 litre DOHC engine - 2Ge14
Foglight
front -~ 12011
front - 12¢8
switch — 1255
Footbrake — REFe9
Fuel and exhaust systems -
1.0& 1.2 litre DOHC
angines - 4A+1 et sex
Fuel and exhaust systems - 1.2 SOHC,
1.4 & 1.6 litre engines — 4B+1 et seq
Fuel and exhaust systems fault finding -
REFe16
Fuel evaporation control system — 4C=2
Fuel filler cap central locking
servo - 11+19
Fuel filter - 1+15
Fuel gauge - 12¢14
sender unit
1.0 & 1.2 litre DOHC engines - 4As4
1.2 SOHC, 1.4 & 1.6 litre engines — £8s7
Fuel Injectlon system
1.0 & 1.2 litre DOHC engines - 4As6, 4Ae7
1.2 SOHC, 1.4 & 1.6 litre engines - 4899,
4B+11, 4B#12, 4B+17, 4Be19
Fuel injection unit
1.2 & 1.4 litre SOHG engines - 4812
Fuel injectors
1.0 & 12 litre DOHG engines - 4As8
1.2 &1.4 litre SOHG engines — 4Be13
1.4 litre SOHC engines - 4817
1.4 &1.6 litre DOHC engines - 4Be13
Fuel pressure regulator
1.0 & 1.2 litre DOHG engines - 4Aeg
1.2 &1.4 litre SOHG engines - 4Be14
1.4 litre SOHG engines - 4815
1.4 & 1.6 litre DOHC engines - 48020
Fuel pump
1.0& 1.2 litre DOHG engines ~ 4As5
12 SOHC, 1.4 & 1.6 litre engines - 4848
Fuel system - REFe12
Fuel tank
1.0&1.2 fitre DOHG engines — 4«4
1.2 SOHG, 1.4 & 1.6 litre engines - 4846
vent valve - 4G+3
Fume or gas intoxication - 05
Fuses - 12¢3

G

Gaiters

driveshaft - 843

steering gear - 10926
Gashes in bodywork - 11e3
Gaskets - REFo5
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Gearchangs linkage/

mechanism — 7As2, 7Ae3, 7As4
General repalr procedures — REF*5
Glossary of technical

torms - REFe21 et seq
Glovehox — 11s27

illumination ~ 12410
Grille - 11+22

H

Handbrake - 9+16, 9¢17, REFs9
warning light switch ~ 1246
iandies

door—11e11, 11¢13
Hazard waming switch - 125
Headlight - 127, 12+10
beam alignment — 1413, 12612
beam adjuster switch - 12¢5
washer system components — 12617
Headlining - 11+27
Heated rear window switch - 12+5
Heated seats - 12+19
switch - 12+5
Heater/ventilation system 347, 3012
blower motor - 3+10,
cables - 348
control pane\ illumination 12210
matrix -
High-level smp light - 1209, 12612
Hinge and lock lubrication - 117
Horn - 12¢15
switch - 1296
Hoses - 1+10, 113, 32, 93

front - 10e7
rear - 10+12
Hydrauiio mndulatol
ABS -
Hydraullc mpes and hoses - 923
Hydraulic tappets
1.0 & 1.2 lire DOHG engine - 2D+10
1.2 SOHC, 1.4 &1.6 litre
engine - 2E+11
Hydrofiuoric acid - 0+5

Idle speed control motor
1.0 & 1.2 litre DOHC engines - 4A%9
1.2 8 1.4 itre SOHC engines — 4Be14.
1.4 litre SOHC engines — 4B+18
1.4 & 1.6 lire DOHC engines - 4B+20
Ignition HT system — 1012
Ignition key contact switch
automatic transmission — 7Be4
Ignition switch/steering column
lock— 10921
Ignition system - SBe1 et seq
fault finding - 5B+2
Indicator — 127
Injector:
1.0&1.2litre DOHC engines - 4As8
1.2& 14 litre SOHG engines - 4B+13
1.4 litre SOHC engines — 4817

Inlet manifold
1.0 & 1.2 itre DOHC engines - 4As10
1.2 SOHC, 1.4 & 1.6 litre engines - 4B+22
Input shaft (clutch) oil seal
manual gearbox - 7Ae5
Instruments — 1+14, 12012, 12018
dimmer switch ~ 1245
illurnination — 12»10
Intake air temperature sensor
1.4 lire SOHC engines - 4Be19
1.4 & 1.6 litre DOHC engines — 4B+21
Interior lights switch — 1205
Introduction to the Vauxhall Gorsa - 0s6

J

Jacking and vehicle support - REF+6
Joint mating faces - REFs5
Jump starting - 08

K

Kickdown switch automatic
transmission - 7Be:

Knock control system — 58+3, 5Bv4

Knock sensor - 5Be.

L

Latches - 11+14
Leaf spring and bump stop — 10216
Leaks - 0210, 1410
Lighting switch - 12+5
‘Lights-on’ warning system - 1214
Locknuts, locktabs and washers — REFs5
Locks

bonnet —11¢7

door—11e11, 11912, 11013, 1114, 1118,

11020

fusl filler cap - 11+19

lubrication ~ 1+17

steering column - 1021

tailgate - 11917, 1119, 11020
Lower arm ~10+9
Lubricants and fluids - 0+17
Luggage compartment light - 1210

switch — 1226

M

Main bearings
1.0 &1.2 litre DOHG engine - 2De13,
2D15
1.2 SOHG, 1.4 & 1.6 ltre engine — 2E+16,
2Ee17
Manifold absolute pressure (MAP) sensor
1.2 & 1.4 lira SOHC engines ~ 4B+15
1.4 litre SOHG engines - 4B+19
1.4 & 1.6 ltre DOHG engines ~ 4Be21
Manifolds
1.0&1.2 litre DOHC
engines - 4A+10, 4As11
1.2 SOHC, 1.4 & 1.6 litre
engines - 48+22, 4B+25

Manusl gearbox - TAs1 et seq
1.0&1.2 litre DOHG engine - 2De4
1.2 SOHC, 1.4 & 1.6 litre

engine -
fault finding - REF*16
mountings
1.0 &1.2 litre DOHC engine - 24+21
1.2 &1.4litre SOHC engine —28+17
1.4 & 1.6 litre DOHC engine - 2C=14
il = 0017, 1015, 7As2

Master cylinder - Ge12

Mirrors - 11420, REFeg
switch — 12

‘Mode’ switches
automatic transmission ~ 785

Modulator assembly
ABS - 9e21

MOT test checks - FEFe9 et seq

Motronic M 1.5.5 DIS (Distributorless
Ignition Systam) - 5B+2

Mountings
1.0& 1.2 tre DOHG engine — 2421
1.2 & 1.4 lire SOHC engine - 2B+17
1.4 2 1.6 litre DOHG engine - 2C+14

Multec DIS (Distributorless Ignition
System) —

Multi-function dispiay - 1214
ilumination —12¢10

Muiti-point fuel injection system
componen
1.4 litre SOHC engines - 4B+17
1.4 & 1.6 litre DOHC engines — 4B+19

N

Number piate light - 12¢8, 12012

o)

Octane plug adjustment
1.2 SOHC, 1.4 & 1.6 litre
engines - 4B+3
oil
engine — 0e12, 0817, 108
manual gearbox - 0+17, 1415, 7A2
Oil filter - 148
Oil pick-up pipe
1.0 &1.2 litre DOHG engine - 2A¢17
1.2 & 1.4 litre SOHC engine - 2B+13
1.4 & 1.6 litre DOHG engine - 2G»12
0il pressure wamning light
switch - 5A+12
il pump
1.0 &1.2 lire DOHG engine - 2Ae13
1.2&1.4 lire SOHGC engine - 28014
1.4 &1.6 litro DOHC engine - 2C+12
Oil seals - REFe5
camshaft
1.2 &1.4 ltre SOHO engine - 28+9
1.4 & 1.6 litre DOHC engine ~ 2C+9
crankshaft
1.0 & 1.2 ltre DOHC engine - 2419
1.2&1.4 litre SOHC engine - 2B+16
1.4 & 1.6 litra DOHC engine - 2C+14
manual gearbox - 7AsS
Open-circuit - 122
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Oxygen sensor
1.0 & 1.2 fitre DOHC engines - 449
1.2 & 1.4 Jitrs SOHG engines - 4B#16
1.4 litre SOHG engines — 48#19
1.4& 1.6 litro DOHC engines - 4B#21

P

Pads - 1413, 9¢4
Parts - REF+4
edals
brake - 9013
clutch - 642
throttle
1.0 & 1.2 itre DOHC engines - 4As3
1.2 SOHC, 1.4 & 1.6 litre engines ~ 485
Piston rings
1.0 & 1.2 fitre DOHG engine - 2D=14
1.2 SOHG, 1.4 & 1.6 litre engine ~ 216
Piston/connecting rod assemblies
1.0 & 1.2 litre DOHC
engine 2D 11, 20412, 2De17
1.2SOHG, 1.4 & 1.6 litre
engine ~ 2E+13, 2E+15, 2E+19
Plastic components - 113
Poisonous or irritant substances - 0s5
Pollen filter — 1+13
Power steering
fluid ~ 0013, 0017
pump - 10425
Printed circuit - 12¢14
Pulley
crankshaft
1.0 & 1.2 litre DOHG engine - 2A+8
1.2 & 1.4 litre SOHC engine - 2846
1.4 & 1.6 litre DOHC engine - 2Ce6
Puncture - 0«9

R

Radiator - 3+2
grile - 11022
Radio aerial - 12+19
Radio/cassette player - 12¢18
Rear light cluster — 1248, 12012
Relays - 1243
Release bearing — 6+4
Repair procedures - REFs5
Respraying - 113
Reversing light switch
manual gearhox - 7As5
Road test —1+14
Roadside repairs - 0+7 ot se
Roadwheel bolt tightness ~ 1+13
Rocker arms
1.0& 1.2 lire DOHG
engine -~ 2As13, 2De10
1.2 SOHC, 1.4 & 1.6 litre engine - 2E11
Routine maintenance - bodywork and
underframe - 112
Routine maintenance - upholstery and
carpets — 11+
Routine maintenance and
servicing - 1+1 et seq
Rubber gaiters
driveshaft - 83
steering gear - 1026
Rust holes or gashes in badywork - 113

S

Safety first! - 05, 013
Scalding — 005
Scratches in bodywork - 1152
Screw threads and fastenings - REFe5
Seat belts - 11023
Seals - 11222
heating - 12+19
Secondary air injection system - <C=2,
4Ge5
Selector cable
automatic transmission - 7B+2
Selector lever
autornatic transmission

position switch -
‘Shock absorbers — HEF'IO REFe11
rear— 1014
Shoes - 1478, 9¢5
Short-circuit - 122
Sidelight — 1267
Single-paint fuel injection system
components
1.2 & 1.4 litre SOHC engines - 4Be12
Spare parts - REFs4
Spark plugs - 1¢19
Speakers - 12018
Speedometer - 12¢13
drive cable - 7Aed, 12415
Springs ~ REFs11
Sprocket
camshaft
1.2 &1.4 litre SOHC engine - 28+8
1.4 & 1.6 litre DOHG engine - 2C+8
crankshait
1.0 & 1.2 litre DOHG engine - 2A+12
1.4 & 156 litre DOHC engine - 2G+8
Starter motor - 5A+10
Starting and charging systems - 5Ae1 et

seq
Start-up after overhaul
1.0 & 1.2 litre DOHC engine - 2D*18
1.2 SOHG, 1.4 & 1.6 litre engine - 2420
Steering - 114, 1#18, REF*10, REFe11
Steering angles - 10e27
Steering column - 10+22, 10+23, REF*g
lock — 10s21
switch — 1204
Steering gear — 10824
rubber gaiters - 1026
Steering wheel — 10+20, REFe9
Stop-light - 1249, 1212
switch - 9+19
Strut - 10e7
Stub axle - 10413
Sump and all pick-up pipe
1.0 & 1.2 litre DOHC engine - 2As17
1.2 & 1.4 litre SOHC engine — 2B+13
1.4 &1.6 litre DOHC engine - 2Ge12
Sunroof - 11+21
switch - 1296
Support struts — 11416
Suspension and steering — 1+14, 1+18,
10#1 et seq, REF+10, REFs11
fault finding - REF*18

Switches - 1204
ABS - 9020
air conditioning ~ 126
blower motor — 12#5
Gooling system ~ 3¢5
courtesy light - 1266
electric window — 126
foglight - 12¢5
handorake warning light ~ 12+6
hazard warning - 12+5
headlight beam adjuster ~ 1245
heated rear window ~ 125
heated seat — 1245
horn ~ 1296
ignition — 1021
automatic transmission — 7Be4.
illumination ~12¢10
instruments dimmer - 12+5
interior lights - 125
kickdown
automatic transmission - 78e4
lighting - 125
luggage compartment light - 12¢6
mirror ~ 1206
reversing light
manual gearbox - 7As5
selector lever position
automatic transmission — 7Be4.
steering column ~ 1204
stop-light - 919
sunroof - 126

Swivel hub - 105

T

Tachometer - 12¢14
Tailgate — 11216

glass — 11021

lock - 11#17, H-w ﬂ-zu

support strits —

washer system— 12-‘7
Tappets

1.0 &1.2 litra DOHG engine - 2413, 2Ds10

1.2 8OHC, 1.4 & 1.6 litrs engine — 2E+11
Temperature gauge - 1214

sender - 306
Temperature sensor — 12+14

1.0 & 1.2 litre DOHC engines - 4A¢9

1.2 & 1.4 litre SOHC engines - 4815

1.4 litre SOHC engines — 4Be19

1.4 &1.6 Iitre DOHC engines - 4Bs21
Thermostat - 3s4
Throttle body

1.0 &1.2 litre DOHC engines - 4As7

1.4 litre SOHC engines - 48+17

1.4 &1.6 litre DOHC engines - 4B+19
Throttle cable

1.0 & 1.2 litre DOHC engines - 4A¢3

1.2 SOHG, 1.4 816 litre engines — 4B+5
Throttle pedal

1.0 & 1.2 litre DOHC engines - 4A3

1.2 SOHG, 1.4 & 1.6 litre engines - 4845
Throttle position sensor

1.0 & 1.2 litre DOHC engines

1.2 &1.4 litre SOHC engine:

1.4 litre SOHG engines - 48+18

1.4 & 1.6 litre DOHC engines - 4B+21
Tie-bar ~ 10010
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Timing belt - 1920
1.2 8 1.4 litre SOHC engine — 2B+7
1.4 & 1.6 itre DOHG engine - 2G»6
Timing belt covers
1.2 &1.4 litre SOHC engine — 2B%6
1.4 &1.6 litre DOHC engine - 2G#6
Timing belt sprockets
1.2 8 1.4 litre SOHC engine — 2Be8
1.4 &1.6 litre DOHG engine — 2Go8
Timing chain tensioner
1.0 & 1.2 lire DOHG engine - 2A¢11
Timing cover
1.0 & 1.2 lire DOHC engine - 2As8
Tools ~ REF+5
Tools and working facilities — REF+7 et seq
Top dead centre (TDG) for No 1 piston
Iocation
1.2.8 1.4 litre SOHGC engine - 2B+5
1.4 & 1.6 litre DOHC angine — 2C+4
Towing - 0+10
Track rod — 10928, 10027
Transmission ‘mode’ switches
automalic ransmission ~ 7Be5
Trim panels - 11+22, 11026
door-11+8
Tyres - 0=15, REF*12
pressures — 018

u

Underbonnet check points - 0+11
Upholstery and carpets - 11s2

v

Vacuum servo unit - 9+14, 9¢15
Valve lifters

1.2 SOHC, 1.4 & 1.6 litre engine ~ 2E»11
Valve timing

1.0 &1.2 litrs DOHC engine - 2A¢5
Valves

108 1.2 litrs DOHC engine -~ 2D+9, 2D10

1.2 SOHC, 1.4 &1.6 lire

engine — 249, 2E+10, 26911

Vehicle identification ~ REF+2, REF+10
Vehicle speed sensor

1.2 &1.4 litre SOHC engines — 4816

1.4 lire SOHG engines - 4B+19

1.4 & 1.8 litre DOHG engines — 4Be21
Ventilation system - 3¢7
Ve 12

Voltage stabiliser - 12+14

w

Warning fights — 12+10
ABS - 9e20
Washer fluid - 0»14
Washer system — 12017
Water pump - 3+6
Weekly checks —0+11 et seq
Weights - REFe2
Wheel alignment - 10+27
Wheel bearings - REFs11
Wheel changing - 0+9
Wheel cylinders - 1+18, 9+11
Wheel speed sensors
ABS - 9020, 9#22, 9423
Wheelarch liners - 11+22
Wheels — REF»12
Window glass ~ 111214, 1+21
Window winder motors - 11220
Winciscreen - 11921, REF*9
Winter mode switeh
automatic transmission — 7Be5
Wiper arm - {
Wiper blades —0e14
Wiper motor and linkage - 12015, 12016
Wiring diagrams - 12+22 el seq
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