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Chapter 1

Routine maintenance and servicing
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1 Vauxhall Astra/Belmont maintenance schedule

The maintenance intervals in this manual are provided with the
assumption that you, not the dealer, will be carrying out the waork,
These are the minimum maintenance intervals recommended by the
manufacturer for vehicles driven daily. If you wish to keep your vehicle
in peak condition at all times, you may wish to perform some of these
procedures more often. We encourage frequent maintenance, because
it enhances the efficiency, performance and resale value of your

vehicle. If the vehicle Is driven in dusty areas, used to tow a trailer, or
driven frequently at slow speeds (idling in traffic) or on short journays,
mare frequent maintenance intervals are recommended.

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



1.2 Maintenance schedule

Every 250 miles (400 km) or weekly

[1 See Weekly checks

Every 9000 miles (15 000 km) or
6 months, whichever comes first

[] Renew the engine oil and filter - early (pre-1987) models
{Section 6)

Every 9000 miles (15 000 km) or
12 months, whichever comes first

[1 Renew the engine oil and filter - later (1987-on) models
{Section 6)

Renew the spark plugs {Section 7}

Check and adjust the valve clearances - 1.2 litre models
{Chapter 2A}

Check all underbonnet and underbody components, pipes and
hoses for leaks (Section 8)

Check the condition of the auxiliary drivebelt, and renew if
necessary (Section 9}

Check the ignition system components and renew the contact
breaker points (Section 10}

Check idle speed and mixture adjustments {Section 11}
Clean the fuel pump filter {carburettor models) (Section 12)
Check the throttle cable adjustment (Chapter 4A or 4B}
Check the automatic transmission fluid level (Section 13)
Check the operation of the horm, all lights, and the wipars and
washers (Section 14)

Check the condition of the wiper blades (Section 15}

Chack the tightness of the roadwhes! bolts {(Section 16)
Check the condition of the front, and rear {where fitted) brake
pads (renew if necessary), and the calipers and discs
{Section 17)

Check the rear wheel bearings adjustment (Section 18)
Check the handbrake adjustment (Section 18}

Check the driveshaft CV joints and gaiters for condition
{Section 20)

Lubricate locks and hinges (Section 21)

Check the exhaust system for cendition and security

{Section 22)

Road test the vehicle (Section 23)
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Every 18 000 miles (30 000 km) or
12 months, whichever comes first

It addition to afl the items fisted previously, carry out the following:
Renew the air cleaner filter element (Section 24)

Renew the fuel filter {fuel injection models) (Section 25)

Clean the carburettor fuel inlet filter (Section 26)

Check the manual transmission oil level (Section 27)

Check the clutch adjustment {Section 28}

Check the condition of the rear brake shoes (renew if
necessary), wheel cylinders and drums {Saction 29)

Renew the brake fluid (Section 30)

Check the headlamp alignment (Section 37)

N W

Every 2 years
(regardless of mileage)

Ift addition to aff the refevant itemns listed previously, carry out the
following:

] Renew the coolant {Section 32)

Every 36 000 miles (60 000 km) or
4 years, whichever comes first

11 addition to all the refevant termns listed previousty, carry ouf the
following:

[ Rerew the automatic transmission fluid {Section 33)

L] Renaw the camshaft toothed belt -
1.3, 1.4, 1.6, 1.B and 2.0 litre B-valve engines (Chapter 2B},
2.0 litre 16-valve engines (Chapter 2C)

Every 54 000 miles (90 000 km) or
3 years, whichever comes first

fn addition to all the relevant items listed previousty, carry out the
following:
[] Renew the braking system seals and hose {Chapter 9)

expert22 ans http://rutracker.org


http://rutracker.org

Maintenance - component location

T1+3

Underbonnet view of an early 1.6 litre model (air cleaner removed for clarity}

1 Wiper motor 11 Radiator cooling fan

2 Heater blower motor 12 Distributor cover

3 Heater blower miotor resisfor 13 Engine oif fitler

4 Windscreen washer tube 14 Bomnet catch

& Screen washer reservoir 15 Radfator

& Suspension turrets 16 VIN plate

7 Coolant exparnsion tank 17 Engine breather

8 lgnition coif 18 Afr cleaner hot air pick-up
9 Battery 19 Thermostat housing

10 Coolamt hose 20 Fuel hoses

21 Fuel pump

22 Afternator

23 Accelerator cabile

24 Carburettor

25 Choke cable

26 Servo non-return valve
27 Steering rack belfows

28 Air cleaner breather hose
29 Brake fluid reservoir

30 Brake servo




1.+ Maintenance - component location

Underbonnet view of an early 1.8 litre model

T Screen washer reservoir 11 Kadiator fan 21 Breather hose

2 Headlamp washer filler cap 12 Distributor 22 Throtte valve housing
3 Headlamp washer relay and fuse 13 Engine oif filler 23 Fuel rait

4 Suspension turets 14 Bonnet cafch 24 Fuel pressure requiator
5 Coolant expansion tank filler 15 Radiator 25 Servo nonreturn valve
6 Control refay {fuel injection system) 16 ViM plate 26 Steering rack beflows
7 fgnition coll 17 Engine breather 27 Acceferator cable

& Horn 18 Thermostat housing 28 Brake fluid reservoir

9 Battery 19 Alr cleaner 29 Brake setvo

10 Coofant hose 20 Airflow meter

I
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Maintenance - component location 1.s

1 Radiator top hose

2 Aircleaner

3 Suspension turrets
4 Coolant filfer cap

& Brake fluid reservolr

& Afr mass meter

7 Fuel pressure reguilator
8 Breather hoses

8 Throttle cable

Underbonnet view of a 2.0 litre 16-valve model

10 Engine oif filler cap

11 Pre-volume chamber

12 Brake servo non-return valve
13 Power steering hoses

14 Windscreen washer resenioir
15 Headlamp washer relay

16 ABS hydraulic ot

17 ABS surge arrester relay

18
19
20
27

23
24
25

Fuief injection conirof refay
lgnition coft

Battery

Power steering flurd reservoir
Distributor

Radiator

Vehicle identification plate
Horn




1.6 Maintenance - component location

Front underbody view of a 1.8 litre model - other models similar

1 Control arm rear bush 8 Radiator 16 Steering baflfoint attachiment

2 Corttral anm 9 Exhaust downpipes 16 Engine/transmission rear mounting
3 Amti-roff bat fink 10 Sumip drain plug 17 Gearchange tube

4 Driveshaft damper weight 11 Radiator fan 18 Exhaust pipe

5 Engine oif fifter 12 Gearbox sump 19 Brake pipe

6 Oit cooler hase 13 Driveshaft beflows 20 Brake and fuel pipes

7 A induction trunking 14 Brake hose




Maintenance - introduction 1+

Rear underbody view of a 1.8 litre model -
other models similar

1 Centre silencer

2 Handbrake adjuster

3 Handbrake cables

4 Fuef tank

b Drake pipe

& Brake and fuel pipes

7 Brake hoses

8 Axfe beam

9 Axle mountings

10 Spring

11 Shock absorber mounting
12 Fuetfifter pipe

13 Fuel gauge sender/fuel tank outlet
14 Firef tank breather

15 Fueffitter”

16 Fuel pressure regiator”
17 fuef pump”

18 Towing eye

19 Rearsilencer

20 Rear brake pipes

“Fuel injection maodels only

2 Introduction

General information

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

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

Servicing of your vehicle inaccordance with
the mileage/time maintenance schedule and
the following sections will provide a planned
maintenance programme. which should result
in a leng and reliable service life. This is a
comprehensive plan, so maintaining some

iterns 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
hecause of the close proximity of two
otherwise-unrelated components to one
another. For example, if the vehicle is raised
for any reason, the exhaust can be inspected
at the same time as the suspension and
steering components.

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

Intensive maintenance

If, from the time the vehicle is new, the
routine maintenance schedule is followed
closely, and frequent checks are made of fluid

levels and high-wear items, as suggested
throughout this manual, the engine will be
kept in relatively goad running condition, and
the need for additional work will be minimised.

It is possible that there will be times when
the engine is running poorly due to the lack of
regular maintenance. This is even more likely
if a used vehicle, which has not received
regular and frequent maintenance checks, is
purchased. In such cases, additional work
may need to be carried out, outside of the
regular maintenance intervals,

If engine wear is suspected, a compression
test (Chapter 2) will provide valuable
information regarding the overall performance
of the main internal components. Such a test
can be used as a basis to decide on the
extent of the work to be carried out. If for
example a comprassion test indicates serious
internal engine  wear, conventional
maintenance as described in 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' 2 ie rarrier ~ut first



1.8 Maintenance procedures

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

Primary operations

al Clean. inspect and test the battery
{Section 4).

b} Check alf the engine-related fluids
{Section 3},

¢} Check the condition and tension of the
atxiliary drivebelt {Section 9},

d} Renew the spark plugs (Section 7).
e} Inspect the ignition system components
{Section 10}
fif Inspect the ignition HT feads (Section 10},
g} Check the condition of the air filter, and
renew if necessary (Section 24},
R} Check the condition of alf hoses, and
check for fluid leaks (Section 8).
If the above operations do not prove fully
sffective, carry out the following secondary
operations:

Every 250 miles or weekly

Secondary operations

All items listed under “"Primary operations”,
plus the following:
al Check the charging system {Chapter 5A}.
b} Check the fuel system (Chapter 4A or 48],
¢l Renew the alr filter {Section 24},
df Renew the distributor cap and rotor arm
{Section 10}
e} Renew the ignition HT leads {Section 10},

4 Battery check

P i

See "Weekly checks"

5 Tyre checks

P

See "Weekly checks”

S
3 Fluid level checks %
'\
See “"Weeldy checks”
Every 9000 miles
?%
6 Engine oil and filter renewal %
Sy

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

2 Before starting this procedure, gather
together all the necessary tools and materials.
Also make sure that you have plenty of clean
rags and newspapers handy, to mop up any
spills, Ideally, the engine oil should he warm,
as it will drain more easily, and more bullt-up
sludge will be removed with it. Take care not
to touch the exhaust or any other hot parts of
the engine when warking under the vehicle.
To aveid any possibility of scalding, and to
protect yourself from possible skin irmitants
and other harmful contaminants in used
engine cils, it is advisable to wear gloves
when carrying out this work. Access to the
underside of the vehicle will be greatly
improved if it can be raised on a lift, driven

6.4 Removing the sump drain plug

onto ramps, or jacked up and supported on
axle stands (see "Jacking and Vehicle
Support”). Whichever methad is chosen,
make sure that the vehicle remains level, or if
it is at an angle, that the drain plug is at the
lowest point. The drain plug is located at the
rear of the sump.

3 Remove the oil filler cap from the camshaft
cover (twist it through a quarter-turn anti-
clockwise and withdraw it),

4 Using a spanner, or preferably a sockst and
bar, slacken the drain plug about half a turn
{see illustration). Position the draining
container under the drain plug, then remove
the plug completely. If possible, try to keep the
plug jressed into the sump while unscrewing it
by hand the last couple of turns. As the plug
releases from the threads, move it away
sharply, so that the stream of oil from the sump
nns into the container, not up your sleeve!

5 Allow some time for the oil to drain, noting
that it may be necessary to reposition the
container as the oil flow slows to a trickle.

6 After all the oil has drained, wipe the drain
plug and the sealing washer with a clean rag.
Examine the condition of the sealing washer,

6.9 Using an oil filter removal tool to
unscrew the oil filter

and renew it if it shows signs of scoring or
other damage which may prevent an oil-tight
seal. Clean the area around the drain plug
opening, and refit the plug complete with the
washer, Tighten the plug securely, preferably to
the specified torque, using a torque wrench.

7 The oil filter is located at the right-hand end
of the engine.

8 Move the container into position under the
oil filter,

9 Use an ail filter removal tool to slacken the
filter initially, then unscrew it by hand the rest
of the way (see illustration). Empty the oil
from the old filter into the container,

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

11 Apply a light coating of clean engine ail to
the sealing ning on the new filter, then screw
the filter into position onthe engine. Tightenthe
filter firmly by hand only - do not use any tools.
12 Remove the old oil and all tocls from
under the vehicle then, if applicable, lower the
vehicle to the ground.

13 Fill the engine through the filler hale in the
camshaft cover, using the correct grade and
type of oil (refer to Section 3 for details of
topping-up). Pour in half the specified quantity
of oil first, then wait a few minutes for the oll
to drain into the sump, Continue to add oil, a
small quantity at a time, until the level Is up to
the lower mark on the dipstick, Adding a
further 1.0 litre (appro:x.) will bring the level up
to the upper mark on the dipstick.

14 Start the engine and run it for a few
minutes, while checking for leais around the oil
filter seal and the sump drain plug, Note that
there may be a delay of a few seconds before
the low ol pressir aming light aoes out when



Every 9000 miles

the engine is first started, as the oil circulates
through the new oil filter and the engine oil
galleries before the pressure builds up.

15 Stop the engine. and wait a few minutes
for the oil to settle in the sump once more.
With the new oil circulated and the filter now
completely full, recheck the level on the
dipstick, and add more oil as necessary.

16 Dispose of the usad engine oil safely, with
reference to "General repair procedures”.

Note: it is
amtisocial and
iflegal to dump
ofl down the
drain. To find
the focation of
your local oif
recycling bank,
call this
number free.

7 Spark plug renewal

Vi

1 The correct functioning of the spark plugs 15
vital for the correct running and efficiency of
the engine. It is essential that the plugs fitted
are appropriate for the engine, the suitable
type being specified at the end of this
Chapter. If the correct type of plug is used
and the engine is in good condition, the spark
plugs should not need attention between
scheduled renewal intervals, except for
adjustment of their gaps, Spark plug cleaning
is rarely necessary, and should not be
attempted unless specialised equipment is
available, as damage can easily be caused to
the firing ends.

2 To remaove the jpugs, first open the bonnet.
On 1.2 litre models remove the air cleaner as
described in Chapter 4A, On 2.0 litre 16-valve
engines undo the retaining screws and remove
the spark plug lead cover from the engine.

3 Mark the HT leads 1 to 4, to correspond to
the cylinder the lead serves (No 1 cylinder is
nearest the timing helt end of the anging). Pull
the HT leads from the plugs by gripping the
end connectors, not the leads, otherwise the
lead connections may be fractured.

7.5 Removing a spark plug - 1.6 litre
engine shown

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

5 Unscrew the plugs using a spark plug
spannar, a suitable box spanner, or a deep
socket and extension bar (see illustration),
Keep the socket in alignment with the spark
plugs, otherwise if it is forcibly moved to either
side, the porcelain top of the spark plug may
be broken off. As each plug is removed,
examine it as follows,

6§ Examination of the spark plugs will give a
good indication of the condition of the engine.
If the insulator nose of the spark plug is clean
and white, with no deposits, this is indicative
of a weak mixture or too hot a plug (a hot plug
transfers heat away from the electrode slowly,
while a cold plug transfers heat away quickly).
7 If the tip and insulator nose are covered
with hard black-looking deposits, then this is
indicative that the idle mixture is too rich,
Should the plug be black and oily, then it is
likely that the engine is fairly worn, as well as
the mixture baing too rich.

8 If the insulator nose is covered with light-
tan to greyish-brown deposits, then the
mixture is correct and it is likely that the
engine is in good condition,

9 The spark plug gap Is of considerable
importance as, if it 15 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 end of this
Chapter,

7.10b Measuring a spark plug electrode
gap using a wire gauge

7.1 Adjusting a spark plug electrode gap
using a special tool

7.10a Measuring a spark plug electrode
gap using a feeler blade

10 To set the spark plug gap, mesasure the
gap between the electrodes with a feeler
blade, and then bend open, or close, the outer
plug electrode until the correct gap is
achieved (see illustrations). The centre
electrode should never be bent, as this may
crack the insulation and cause plug failure, if
nothing worse.

11 Special spark plug electrcde gap
adjusting tools are available from most motor
accessory shops (see illustration).

12 Before fitting the new spark plugs, check
that the threaded connector sleeves on the
top of the plug are tight, and that the plug
exterior surfaces and threads are clean.

13 Screw in the spark plugs by hand where
possible, then tighten them to the specified
torque. Take extra care to enter the plug
threads correctly, as the cylinder head is of
light alloy construction.

It is very often difficult to insert spark
piugs into their holes without cross-
threading them. o aveid this, fit a short
length of 5/16-inch internal diameter
hose over the end of the spark plug. The
flexible hase acts as a universal joint to
help align the plug with the plug hole.
Should the plug begin to crass-thread,
the hose wilf slip on the spark piug,
preventing thread damage to the
afuminium cylinder head.

14 Reconnect the HT leads in their correct
arder. On 1.2 litre models refit the air cleaner
{Chapter 44} and on 2.0 litre 16-valve models,
refit the spark plug lead cover.



1.10 Every 9000 miles

8 Hose and fluid leak check

i

1 ¥isually inspect the engine joint faces,
gaskets and seals for any signs of water or oil
leaks. Pay particular attertion to the areas
around the camshaft cover, cylinder head, oil
filter and sump joint faces. Bear in mind that,
over a period of time, some wvery slight
seepage from these areas is to be expected;
what you are really looking for is any
indication of a serious leak. Should a lsak ba
found, renew the offending gasket or oil seal
by refefring 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 secuning clips are in
place, and in good condition. Clips which are
broken or missing can lead to chafing of the
hoses pipes or wiring, which could cause
more serious problems in the future.

3 Carefully check the radiator hoses and
haater hoses along their entire length. Renew
any hose which is cracked, swollen or
deteniorated. Cracks will show up better if the
hose is squeezed. Pay close attention to the
hose clips that secure the hoses to the
cooling system components. Hose clips can
pinch and puncture hoses, resulting in cooling
systemn 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. Where any
problems of this nature are found on system
componerts, renew the compenent or gasket
with reference to Chapter 3.

HAYNES I= =

A leak in the cooling system wilf usuaily
show up as white- or rust-cofoured
depasits on the area adjoining the leak.

5 Where applicable, inspect the automatic
transmission fluid cooler hoses for leaks or
deterioration.

6 With the vehicle raised, inspect the petrol
tark and filler neck for punctures, cracks and
other damage. The connection between the
filler neck and tank is especially critical.
Sometimes, a rubber filler neck or connecting
hose will leak due to loose retaining clamps or
deteriorated rubber.

7 Carefully check all rubber hoses and metal
fuel lines leading away from the petrol tank.
Check for loose connections, deteriorated
hoses, crimped lines and other damage. Pay
particular attention to the vent pipes and
hoses, which often loop up around the filler
neck and can become blocked or crimped.
Follow the lines to the front of the vehicle,
carefully inspecting them all the way. Renew
damaged sections as necessary,

& From within the engine compartment,
check the security of all fusl hose attachments
and pipe unions, and inspect the fuel hoses
and vacuum hoses for kinks, chafing and
deterioration.

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

9 Auxiliary drivebelt check and
renewal

Vi

Alternator drivebelt

ChecKing and adjustment

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

2 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 timas.

3 Although special tools are available for
measuring the belt tension, a good
approximation can be achieved if the belt is
tensioned so that there is approximately 13 mm
of free moverment under firm thumb pressure at
the mid-point of the longest run hetwsen
pulleys, If in doubt, err on the slack side, as an
excessively-tight belt may cause damage to
the alternator or other compenents.

4 If adjustment is required, |loosen the
alternator upper mounting nut and bolt - use
two spanners, one to counterhold the bolt.
Lever the alternator away from the engine
using a wooden lever at the mounting bracket
until the correct tension is achieved, then
tighten the bolt securing the adjuster bracket,
and the alternator mounting nuts and bolts.
On no account lever at the free end of the
alternator, as serious internal damage could
be caused to the alternator.

Removal, renewal and refitling

5 To remove the belt, simply loosen the
mounting nuts and bolts, and the bolt
securing the adjuster bracket, as described
previously, and slacken the belt sufficiently to
slip it from the pulleys. On models with power
steenng it will first be necessary to remove the
power steering pump drivebelt as described
belows,

6 Refit the belt, and tension it as described
previously. Note that when a new belt has
been fittad it will probably stretch slightly to

start with and the tension should be
rechecked, and if necessary adjusted, after
about 5 minutes running.

Power steering pump drivebelt

Checking and adjustment

7 Refer to the information given in paragraphs 1
to 3, noting that there should be
approximately 8 mm-of free movement in the
belt.

g If adjustment is required, slacken the
adjuster bolt locknut (situated on the base of
the pump) and rotate the adjuster nut as
necessary to tension the belt. Once the belt
tension is correct, securely tighten the
locknut.

Removal, renewal and refitting

9 To remove the belt, simply loosen the
locknut and fully slacken the adjuster nut
sufficiently to slip the drivebelt from the
pulleys.

10 Refit the belt, and tension it as described
previously. Note that when a new belt has
been fitted it will probably stretch slightly to
start with and the tension should be
rechecked, and if necessary adjusted, after
about 5 minutes running.

Alternator/power steering pump
drivebelt - later 1.6 litre models

Checking and adjustment

11 From March 1987 onwards, a single
drivebelt is used for the alternator and power
steering pump on 1.6 litre engines. The
drivehelt is of the ribbed type and runs at a
higher tension than the previous (V) belt.

12 To set the tension accurately, make up or
ohtain an adapter as shown {see illustration).
13 Slacken the alternator pivot and adjusting
strap bolts and fit the adapter. Using a torque
wrench apply a load of 55 Nm {40 Ibf ftj for a
new belt, or 50 Nm (37 Ibf ft] for an old belt,
Keep the tension applied and securely tighten
the alternator bolts,

Removal, renewal and refitting

14 To remove the belt, simply logsen the
alternator pivot and strap bolts and slip the
drivebelt from the pulleys.

Py TSR 5
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KM-612

1\

9.12 Adapter KM-612 used for setling

drivebeli tension nn later 1.6 litre models
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15 Refit the belt, and tension it as described
previously, Note that when a new belt has
been fitted it will probably stretch slightly to
start with and the tension should be
rachecked, and if necessary adjusted, after
about 5 minutes running.

10 Ignition system check

PP

Models with contact breaker
ignition system

1 Renew the contact breaker points and
adjust the gap and dwell angle as described in
Chapter &B. After adjustment put one or two
drops of engine oil into the centre of the cam
recess where appropriate and smear the
surfaces of the cam itself with petroleum jelly.
Do hot over-lubricate as any excess could get
onto the contact point surfaces and cause
ignition difficulties.

2 The spark plug {HT} leads should also be
checked,

3 Ensure that the leads are numbered before
removing them, if not make identification
marks to avold confusion when refitting. Pull
the lsads from the plugs by gripping the end
fitting, not the lead, otherwise the lead
connection may be fractured.

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

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

6 Disconnect the other end of the lead from
the distributor cap, Again, pull only on the end
fitting. Check for corrosion and a tight fit in the
same manner as the spark plug end. If an
ohmmeter i3 available, check the resistance of
the lead by connecting the meter between the
spark plug end of the lead and the segment
inside the distributer cap. Refit the lead
securely on completion.

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

8 If new spark plug (HT) leads are required,
purchase a set for your specific car and
engine.

9 Remove the distributor cap, wipe it clean
and carefully inspect it inside and out for signs
of cracks, carbon tracks (tracking) and worn,
burned or loose contacts; check that the
cap's carbon brush is unworn, free to move
against spring pressure and making good
contact with the rotor arm, Also inspect the
cap seal for signs of wear or damage and

10.9a Remove the distributorcap.. ..

renew if necessary, Remove and inspect the
rotor arm (see illustrations). It is common
practice to renew the cap and rotor arm
whenever new spark plug (HT) leads are fitted.
When fitting a new cap, remove the leads
from the old cap one at a time and fit them to
the new cap in the exact same location - do
not simultaneously remove all the leads from
the old cap or firing order confusion may
occur. On refitting ensure that the arm is
securely pressed onto the shaft and the cap is
securely fitted,

10 Even with the ignition system in first class
condition, some engines may still occasionally
experience poor starting attributable to damp
ignition components, To disperse maoisture a
moister dispersant aerosal can be very
effective.

Models with an electronic ignition

system
A considerably frigher than those

produced by conventional
ignition systems. Extreme care must be
taken when working on the system with the
ignition switched on. Persons with
surgically-implarted cardiac pacemaker
devices should keep well clear of the
ignition circuits, components and test
equipment.

Warning: Voitages produced by
an efectronic ignition system are

11 Check the condition of the HT leads and
distributor components as described above in
jparagraphs 3 to 10

12 Check the ignition timing (Chapter 5C).

11 Idle speed and mixture
adjustments

b

1 Before checking the Idle speed and mixture
setting, always check first the following.

al Check that the ignition thining is accurate
{Chapter 58 or 5C},

b} Check that the spark plugs are in good
condition and correctly gapped (Section
251,

¢} Check that the accelerator cable and, on
carburetior models, the choke cable

10.9b ... and pull off the rotor arm from
the distributor shaft (1.6 litre model shown)

{where fitted) is corractly adjusted (see
refevant Part of Chapter 4},
d} Check that the crankcase bresther hoses
are secure With no feaks or kinks {Chapter
25
&l Check that the air cleaner filter element is
clean (Section 31).
i Check that the exhaust system is in good
condition {see refevant Part of Chapter 4}.
gl If the engine is running very roughly,
check the Compression pressiires s
described in Chapter 2.
2 Take the car on a journey of sufficient
length to warm it up to normal operating
temperature. Proceed as described under the
relevant sub-heading.
MNote: Adiustment should be completed within
two minutes of return, without stopping the
engine. If this cannot be achieved, or if the
radiator electric cooling fart operates, wait for
the cooling fan to stop and clear any excess
fuel from the infet manifold by racing the
efgine two or three times to between 2000
ard 3000 rpm, then affow it to idle again.

Carburettor models

3 Connect a tachometer in accordance with
the manufacturers instructions.

4 If the idle speed Is outside the specified
tolerance {see Specifications), turn the
adjustment screw as necessary {see
illustrations). This will not alter the CO
content of the exhaust gas to any extent.

5 If an exhaust gas analyser is available,
check the exhaust gas CO content as follows.

11.4a ldle speed adjustment screw
{arrower - 32TL carburettor
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11.4b ldle speed adjustment screw
{arrowed) - 2E3 carburettor

& Remove the tamperproof cap (wheare fittad)
from the mixture adjustment screw. Satisfy
yourself that you are not breaking any local or
national laws by so doing.

7 With the engine at normal operating
temperature, check the CO content of the
exhaust gas. If it is outside the permitted
tolerance, turm the mixture adjusting screw as
necessary to correct it (see illustrations).

8 When the adjustments are correct, fit a new
tamperproof cap to the screw and disconnect
the tachometer. Note: On 3271 and Varajet ff
carburettors, if it proves difficuft to adjust the
idfe speed and/or mixture setting then ft is
likely that the base Idle speed is Incorrect,
Setting of this requires the use of an accurate
vacuum gauge and should therefore be
entrusted to a Vauxhall/Ope! dealer,

Fuel-injected models

1.8 litre models

9 With the engine at normal operating
temperature, connect a tachometer in
accordance with its manufacturer's instructions.
10 Allow the engine to idle, and compare the
idle speed with that given in the
Specifications. If adjustment is necessary,
slacken the locknut and turn the idle speed
adjusting screw until the specified speed is
obtained. The adjusting screw is situated on
the throttle valve housing. Tighten the locknut
on completion.

11 If an exhaust gas analyser is available,
check the mixture (CO level) as follows.

12 With the engine idling at the specified
speed, read the CO level and compare it with
that specified.

- '

11.4c Adjusting the idle speed - Varajet
carbureftor

13 If adjustment is necessary, remove the
tamperproof cap frem the mixture adjusting
screw on the airflow sensor (see illustration).
Turn the screw clockwise to enrich the
mixture, and anti-clockwise to weaken It,

14 On completion, re-adjust the idle speed if
necessary. Note that failure to bring the CO
level within the specified range indicates a
fault in the injection system, or a worn engine.

2.0 litre models

15 On all models the idle speed Is
automatically controlled by the slectronic
cantrol unit and is not adjustable. If it is found
to be incorrect then a fault is present in the
fuel injection/ignition system {Chapter 4B).

16 On models without a catalytic converter,
the mixture {CO level) can be adjusted as
described above in paragraphs 8 and 11 to
14. On 16-valve models the adjusting screw is
on the air mass meter {see illustration).

11.4d Idle speed adjusting screw {A) - 1B1
carburettor

11.4e Idle adjustment points - 35PDSI
carburettor

T Distributor vactium take-off
2 fdie speed adiustment screw
3 Mixture [CO level) adjusiment screw

11.7a Mixture {CO)} adjustment screw -
32TL carburettor

11.7¢ Adjusting the mixture (CO) setting -
Varajet carburettor

11.7d Mixture (CO} adjustment screw (B) -
1B1 carburettor

11.7b Mixture (CO) adjustment screw cap
{arrowed) 2E3 carburettor

11.13 On 1.8 litre fuel-injected models the
mixture adjustment screw is located under
the ran on the airflow seneor
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11.16 Adjusting the mixture {(CO) setting -
2.0 litre 16-valve models

17 On models fitted with a catalytic
converter, the mixture (CO level) is also
automatically controlled by the electronic
control unit and is not adjustable. If it is found
to be incorrect then a fault is present in the
fuel injection/ignition system (Chapter 4B).
1.4 and 1.6 litre models

18 On 1.4 and 1.6 litre models both the idle
speed and mixture CO  content are
automatically controlled by the control unit
and cannot be manually adjusted (See
Chapter 4B). If necessary., they can be
checked by it they are found to be incorrect

then a fault is present in the fuel
injection/ignition system.

; : =

12 Fuel pump filter cleaning - %

carburettor models &

Warning: Before carrying out
A the following operation refer to

the precauiions given in Safety

first! and follow them implicitly.
Peiral Is a highly dangerous and volatile
fiquid and the precautions necessary
when handiing it cannot be overstressed

Note: On some models the fuel pump may be
a seafted unit, in which case this procedure is
nof necessary.

1 Place a wad of rag underneath the fuel
pump to catch the fuel which will be spiit
during the following operation,

2 Undo the retaining screw and remove the
end cover from the fuel pump. Recover the
rubber seal {see illustration).

12.2 Removing the fuel pump cover, filter
and rubber seal - carburettor models

3 Remove the filter from the cover and wash
it fresh fuel to remove any debrns from it,
Inspect the filter for signs of clogging or
splitting and renew it if necessary.

4 Locate the filter in the cover and fit the
rubber seal.

5 Refit the cover to the pump and securely
tighten its retaining screw.

6 Start the engine and check for signs of fuel
leakage.

13 Automatic transmission fluid §§
level check &

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 idling, fully depress the
brake pedal, and move the gear selector lever
smoothly through all positions, finishing in
position "P”.

4 Yith the engine still idling, withdraw the
transmission fluid level dipstick (located at the
left-hand side of the engine compartment,
next to the engine oil level dipstick). Pull up
the lever on the top of the dipstick ta 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 dipstick marked "+20°C". Note that 0.4
litres of fluid is required to raise the level from
the "MIN" to the "MAX" mark.

6 If the transmission fluid was at operating
temperature at the beginning of the procedure
{ie, 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 "+94°C". Note
that 0.2 litres of fluid is required to raise the
level from the "MIN" to the "MAX" mark,

T If topping-up is neceassary, stap the engine,
and top-up with the specified type of fluid
through the transmission dipstick tube,

8 Re-check the level, and refit the dipstick on
completion,

14 Electrical system check %

1 Check the operation of all the slactrical
equipment, le lights, direction Indicators,
horn, ete, 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 cenhectors,
harnesses and retaining clips for security, and
for signs of chafing or damage, Rectify any
faults found.

15 Wiper blade check

Vel

Check the condition of the wiper blades. If
they are cracked, ar show any signs of
deterioration, or if they fail to clean the glass
effectively, renew the blades. |deally, the
wiper blades should be renewed annually as a
matter of course,

To remove a wiper blade, pull the arm away
from the glass until it locks. Swivel the blade
through 90%, then squeeze the locking clip,
and detach the blade from the arm, YWhen
fitting the new blade, make sure that the blade
lacks securely into the arm, and that the blade
is arientated correctly.

2
16 Roadwheel bolt tightness 5N

check %

Using a torque wrench on each wheel bolt
in turn, ensure that the bolts are tightened to
the specified torque.

a

17 Brake pad, caliper and disc &
check &

Front brakes

1 Apply the handbrake, then jack up the front
of the vehicle and support securely on axle
stands; remove the roadwheels {see "Jacking
and Vehicle 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 {see illustration). If any pad is
worn to the minimum thickness or less, all
four pads must be renswed (see Chapter §).

3 For a complete check, the brake pads
should be removed and cleaned. This will allow
the operation of the caliper to be checked, and
the condition of the brake disc itself to be fully
examined on both sides (ses Chapter 9).

Rear brakes

4 Chock the front wheels, then jack up the
rear of the vehicle and support securely on
axle stands; remove the roadwheels (see
“Jacking and Vehicle Support ). Inspact the
pads as described in paragraphs 2 and 3.

17.2 The thickness of the brake pads are
visible throuah the caliper aperture
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18 Rear wheel bearing
adjustment

Refer to Chapter 10, Section 9.

19 Handbrake adjustment

VA

Rear drum brake models

1 Normal adjustment of the handbrake takes
place automatically due to the self-adjusting
mechanism of the rear brakes. To
compensate for cable stretch, or after a new
cable has been fitted or the adjustment has
otherwise been disturbed, proceed as follows.
2 Chock the front wheels, release the
handbrake and raise and support the rear of
the vehicle so that the rear wheels are clear of
the ground.

3 Tighten the nut en the handbrake cable
yoke until the rear wheels start to hecome stiff
to turn, then back it off until they are free
again (see illustration}.

4 Check that the handbrake starts to take
effect at the second notch of lever movement,
and is fully applied fry the fourth or fifth notch,
5 A further check may be made by removing
the plug in the brake hackplate (see
illustration). YWhen adjustment is correct, the
pin on the handbrake operating lever is clear

18.5 Check the handbrake lever pin
{arrowed) is correctly positioned as
described in text

19.3 Handbrake cable adjusting nut
{arrowed) on yoke - rear drum brake
models

of the shoe web by approximately 3 mm with
the handbrake released.

& When adjustment is correct. apply a smear
of grease to the threads of the cable end
fitting to prevert corrosion. Lower the vehicle,
apply the handbrake and remove the wheel
chocks,

Rear disc brake models

7 Before checking handbrake adjustment,
drive for approximately 300 metres at low
speed with the handbrake lightly applied. This
will clean off any rust or glaze from the drums
and shoes,

8 Chock the front wheels and engage a gear.
Slacken the rear wheel bolts. Raise and
support the rear of the vehicle and remove the
rear wheels,

9 Release the handbrake, then reapply it by
two notches,

10 Slacken off the adjuster nut on the
handhrake cable yoke (located to the left of
the silencer) until it is at the end of its travel. If
a silencer heat shield is fitted, access will be
improved by removing it.

11 Turn a brake disc to bring the adjuster
hole (the large unthreaded holg) into line with
the adjuster at the bottom of the brake shoes.
Using a screvedriver through the hole, turn the
adjuster wheel until the shoes are against the
disc, then hack it off again until the disc is just
free to turn without the shoes dragging (see
illustrations).

19.11a On models with rear disc brakes
the handbrake shoe adjuster wheel is
accessible through the hole in the disc . . .

19.17b . .. and can be adjusted using a
suitable screwdriver

12 Repeat the operation on the ather brake.
13 Tighten the cable adjuster nut until the
shoes start to drag again. This should happen
on both sides.

14 Release and fully reapply the handbrake a
couple of times, Check that the discs turmn
freely when the control is fully released, and
that the brake is fully applied at the sixth
netch,

15 Refit the exhaust heat shield if it was
removed. Refit the wheels, lower the vehicle
and tighten the wheel bolts,

20 Driveshaft CV joint and gaiter
check

Refer to Chapter 8, Section 5.

21 Hinge and lock lubrication

oy FR

Lubricate the hinges of the bonnet, deors
and tailgate with a light general-purpase oil.
Similarly, lubricate all latches, locks and lack
strikers. At the same time, check the security
and operation of all the locks, adjusting them
it necessary (see Chapter 11).

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

22 Exhaust system check

Y

1 With the engine cold {at least an hour after
the vehicle has been driven). check the
complete exhaust system from the engine to
the end of the tailpipe. The exhaust system is
most easily checked with the vehicle raised on
a hoist, or suitably supported on axle stands
{see "Jacking and Vehicle Support”). so that
the exhaust components are readily visible
and accessible.

2 Check the exhaust pipes and connections
for evidence of leaks, severe corrosion and
damage. Make sure that all brackets and
mountings are in good condition, and that all
relevant nuts and bolts are tight. Leakage at
any of the joints or in other parts of the system
will usually show up as a black sooty stain in
the vicinity of the leak. Reputable exhaust
repair systems can be used for effective
repairs to exhaust pipes and silencer boxes,
including ends and bends. Check for an MOT-
approved permanent exhaust repair.

3 Rattles and other noises can often be
traced to the exhaust system, especially the
brackets and mountings. Try to move the
pipes and silencers. If the components are
able to come into contact with the body or
suspension parts, secure the system with new
mountings. Otherwise separate the joints (if
possible) and twist the pipes as necessary to
provide additional clearance.
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23 Road test

Y i

Instruments and electrical
equipment

1 Check the operation of all instruments and
electrical equipment.

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

Steering and suspension

3 Check for any abnormalities in the steering,
suspension, handling or road "fesl”.

4 Drive the vehicle, and check that there are
no unusual vibrations or noises.

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

Drivetrain
& Check the performance of the engineg,
clutch  {where applicablel, gearbox/

transmission and driveshafts.

Every 18 000 miles

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

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

9 Check that, where applicable, the clutch

action is smooth and progressive, that the

drive is taken up smoothly, and that the pedal
travel is not excessive. Also listen for any
noises when the clutch pedal is depressed.
10 On manual gearbox models, check that all
gears can be engaged smoothly without
noise, and that the gear lever action is not
abnormally vague or “notchy ™.

11 On automatic transmission models, make
sure that all gearchanges occur smoothly,
without snatching, and without an increase in
engine speead 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 Yauxhall/Opel dealer.
12 Listen for a metallic clicking sound from
the front of the vehicle, as the vehicle is driven
slowly in a circle with the steering on full-lock.
Carry out this check in both directions. If a
clicking noise is heard, this indicates wear in a
driveshaft joint, in which case renew the joint
if necessary.

Check the operation and
performance of the braking
system

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

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

16 Test the operation of the brake serve unit
as follows. With the angine off, depress the
footbrake four or five times to exhaust the
vacuum. Held the brake pedal depressed,
then stant the engine. As the engine starts,
there should be a noticeable "give” in the
brake pedal as vacuum builds up. Allow the
engine to run for at least two minutes, and
then switch it off. If the brake pedal is
depressed now, it should be possible to
detect a hiss from the servo as the pedal is
depressed. After about four or five
applications, no further hissing should be
heard, and the pedal should feel considerably
harder.

24 Air cleaner filter element
renewal

Y e

Carburettor models

1 To remove the air cleaner element, remove
‘the air cleaner cover, This is secured by a
centre nut or bolt, or by three screws.
Additionally, release the spring clips around
the adge of the cover or, if spring clips are not
fitted, carefully prise around the lower edge of
the cover with your fingers to release the
retaining lugs (see illustrations).

2 With the cover removed, lift out the element
{see illustrations).

3 Wipe inside the air cleaner, being careful
not to introduce dirt into the carburettor
throat. It is preferable to remove the air
cleaner completely, Remember to clean the
inside of the air cleaner cover.

4 Fit the new element, then refit and secure
the cover. Observe any cover-to-hody
alignment lugs or slots.

Fuel injection models

1.4 and 1.6 litre models
5 Refer to paragraphs 1to 4.
1.8 and 2.0 litre 8-valve models

6 The air cleaner on these models is
contained within the airflow sensor housing.

24.1a On carburettor models, undo the
retaining nut {on some models the lid will
be retained by screws) ...

24.1b ... and release the retaining
clips...

L

24.2a . .. then lift off the air cleaner lid. . .

24.2b ... and withdraw the filter element
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247 On 1.8 and 2.0 litre B-valve models,
disconnect the airflow sensor wiring
connector ...

24.9 On fitting, ensure the element is
correctly seated in the cover groove

7 Release the locking clip, and disconnect
the plug from the airflow sensor (see
illustration). Disconnect the air trunking.

8 Release the spring clips, and lift off the air
cleaner cover with airflow sensor attached.
The element will probably come away with the
cover (see illustrations). Do not drop or jar
the airflow sensor.

9 Wipe clean the inside of the air cleaner an
fit a new elament to the cover, engaging the
element seal in the cover recess (see
illustration). Refit and secure the cover, then
reconnect the airflow sensor plug. Refit the air
trunking.

2.0 litre 16-valve models
10 Disconnect the trunking which connects

hose connections

... then release the retaining
clips...

s

24.10 Disconnecting the trunking from the
air cleaner - 2.0 litre 16-valve models

the air cleaner to the mass meter (see
illustration).

11 Release the four spring clipps which secure
the air cleaner lid. Remove the lid.

12 Remove the element and wipe clean the
inside of the filter housing and lid.

13 Fit a new element, sealing lip uppermaost
{see illustration). Refit and secure the lid and
trunking.

25 Fuel filter renewal - fuel %
Y

injection models
Warning: Before carrying out
A the folfowing operation refer to
the precautions given in Safety
first! and follow them implicitfy.
Peitrol is a highly dangerous and volatile
figuid and the precautions necessary
when handling it cannot be oversiressed.

1 The fuel filter is located under the rear of the
vehicle, Chock the front wheels, jack up the rear
of the vehicle, and support securely on axle
stands (see "Jacking and Vehicle Support').

2 Disconnect the battery negative lead and
pesition a suitable container below the fuel
filter, to catch spilt fuel,

3 Slacken the retaining clips and, bearing in
mind the information given in Chapter 4B on
depressurising the fuel system, disconnect
both hoses. To minimise fuel loss clamp the
hoses either side of the filter or be prepared to

; T ) B
24.8b . .. and remove the air cleaner
housing cover, complete with the filter
element

24.13 Fitting a new air cleaner element -
2.0 litre 16-valve models

plug the hose ends as they are disconnectad
{see illustration).

4 Loosen the clamp bolt. and withdraw the
filter from its clamp. Note the orientation of
the fuel flow direction indicator on the filter,
This will be in the form of an arrow which
points in the direction of the fuel flow, or the
filter will have AUS {out} stampead on its outlet
side (see illustration}.

5 Reccver the mounting rubber from the old
filter, and transfer it to the new filter.

6 Fit the new filter making sure its fuel flow
direction indicator is facing the right way,

7 Reconnect the hose and securely tighten
their retaining clips,

8 Start the engine and check the disturbed
hose connections for signs of lsakage,

gy ¥ -'._“

: s
25.4 Fuel filter directional marking
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26 Carburettor fuel inlet filter

Vi

cleaning
Warning: Before carrying out tie
A folfowing operation refer to the
precautions given in Safety first!
and follow them implicitly. Petrof
is a highly dangerous and volatile fiquid
and the precaulions necessary when
handfing it cannot be oversiressed.

Referring to the relevant Section of Chapter
4A, remove the filter, wash it fresh fuel to
remove any debris from it. Inspect the filter for
signs of clogging or splitting and renew it if
necessary. Refit the filter and reconnect the
fuel hose.

27 Manual transmission oil level %
check q‘\~

1 Ensure that the vehicle is standing on leveal
ground and the handbrake applied.

2 Working underneath the vehicle, unscrew
the transmission cil level plug (see
illustration}. The level plug is located beside
the driveshaft inner CY joint; on 1.2, 1.3, 1.4
and later 1.6 litre models the plug 15 on the
left-hand side of the fransmission, and on all
other models it i5 on the right-hand side.

3 The oil level should be up to the lower edge
of the level plug hole,

4 | necessary, top-up with oil through the
breather/filler orifice in the gear selector
cover, Unscrew the breather/filler plug, and
top-up with the specified grade of oil, until cil
just begins to run from the level plug hole. A
funnel may be helpful, to avoid spillage (see
illustrations). Do not overdill - if toe much oll
is added, wait until the excess has run out of
the level plug hole. Refit the lavel plug and the
breatherffiller plug on completion.

N
28 Clutch adjustment check ?3\5
AN

Refer to Chapter &
. ™
29 Rear brake shoe, wheel ®
cylinder and drum check &

1 Chock the front wheels, then jack up the
rear of the vehicle, and support it securely on
axle stands (see "Jacking and Vehicle
Support},

2 For a quick check, the thickness of friction
material remaining on one of the brake shoes
can be observed through the hole in the brake
backplate which is exposed by prising out the
sealing grommet (see illustration). If a rod of
the same diameter as the specified minimum
friction material thickness is placed against
the shoe friction material, the amount of wear
can be assessed. A torch or inspection light

27.2 Removing the manual transmission
level plug - early 1.6 litre model shown

will probably be required. If the friction
material on any shoe is worn down to the
specified minimum thickness or less, all four
shoes must be renewed as a set.

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

30 Brake fluid renewal
Warning: Brake hydraulic fiuid
can harm your eyes and damage
painted surfaces, so use
extreme caution when handling
and pouring €. Do not use fluid

that has been standing open for some

time as it absorbs moisture from the air.

Excess moisture can cause a dangerous

foss of braking effectiveness.

1 The precedure is similar to that for the
bleeding of the hydraulic system as described
in Chapter 9, except that the brake fluid
reservoir should be emptied by siphoning,
using a clean poultry baster or similar before
starting, and allowance should he made for
the old fluid to be expelled when bleeding a
section of the circuit,

2 Working as described in Chapter 9, open
the first bleed screw in the sequence and
pump the brake pedal gently until nearly all
the old fluid has been emptied from the
master cylinder reservair. Top-up to the MAX'

29.2 Removing the sealing grommet from
the inspection hole in the rear brake
backplate

27.4a To top up, unscrew the
breather/filler plug from the top of the
transmission . ..

plug orifice

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

Old hydraulic fluid is
invariably much darker in
colour than the new, making
it easy (o distinguish the two.

HAYNES

HiNT

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

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

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

N
R
g

Accurate adjustment of the headlight beam
is only possible using optical beam-setting
equipment, and this work should therefore be
carried out by a Yauxhall/Opel dealer or
service station with the necessary facilities.

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

31 Headlamp aim check



1.18 Maintenance procedures

Every 2 Years

32 Coolant renewal
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Cooling system draining

Warning: Wait untif ihe engine is
A procedure. Do not alfow

antifreeze fo come in contaci
vehicle. Rinse off spiffs immediately with
plenty of water. Never leave antifresze
piddie in the driveway or on the garage
floor. Chifdren and pets arg atiracted by iis

cold before starting this
with your skin or painted surfaces of the
fying around in an opedt comtainer orin a
sweetl smefl. Antifreeze is fatal if ingested.

1 To drain the cooling system, remove the
expansion tank Tfiller cap. Tum the cap anti-
clockwise until it reaches the first stop. Wait
until any prassure remaining in the system is
released then push the cap down, turn it anti-
clockwise to the second stop and lift off.

2 Position a suitable container beneath the
radiator bottom hose union.

3 Slacken the hose clip and ease the hose
from the radiator stuby. If the hose joint has not
been disturbed for some time, it will be
necessary to gently manipulate the hose to
hreak the joirt. Do not use excessive force, or
the radiator stub could be damaged. Allow the
coolant to drain into the container.

4 As no cylinder block drain plug is fitted and
the radiator bottom hose union may hbe
situated halfway up the radiator, this may not
fully drain the cooling system.

5 If the coolant has been drained for a reason
other than renewal, then provided it is clean
and less than two years old, it can be re-used.
6 Reconnect the hose and securaly tighten its
retaining clip on completion of draining.

Cooling system flushing

7 If coolant renswal has been neglected, or if
the antifreeze mixture has hecome diluted,
then in time, the cooling system may gradually
lose efficiency, as the coolant passages
become restricted due to rust, scale deposits,
and other sediment.

8 The caooling system efficiency can he
restored by flushing the system clean.

9 The radiator should bhe flushed
independently of the engine to avoid
unnecessary contamination.

Radiator flushing

10 To flush the radiator, drain the cooling
systern then proceed as follows.

11 Slacken the retaining clips and disconnect
the top and bottom hoses from the radiator.
12 Insert a garden hose into the radiator top
inlet, Direct a flow of clean water through the
radiator, and continue flushing urtil clean
water emerges from the radiator bottom outlet.
13 If after a reasonable period, the water still

does not run clear, the radiator can be flushed

32.19a On 1.2 litre models, bleed the
cooling system through the cylinder head
heater hose outlet

with a good proprietary cleaning agent. It is
important that the manufacturers instructions
are followed carefully. If the contamination is
particularly bad, insert the hose in the radiator
bottorm outlet, and flush the radiator in reverse,

Engine flushing

14 To flush the engine, remove the
thermastat as described in Chapter 3, then
termporanly refit the thermostat cover,

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

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

Cooling system filling

17 Beifore attempting to fill the cooling system,
make sure that all hoses and clips arg in good
condition, and that the clips are tight. Note that
an antifreeze mixture must be used all year
round, to prevent corrosion of the engine
components (see following sub-Section). Also
check that the radiator and cylinder block drain
plugs are in place and tight.

18 Remove the expansion tank filler cap.

19 On 1.2 litre models, disconnect the heater
hose from the cylinder head, on 1.3, 1.4 and
later 1.6 litre engines models, disconnect the
wire and unscrew the coolant temperature
sender from the inlet manifald. On early 1.6,
and all 1.8 and 2.0 litre models, unscrew the
bleed screw which is situated in the
thermostat housing cover (where no bleed
screw s fitted, unscrew the temperature
sender unit) (see illustrations).

20 Fill the system by slowly pouring the
coolant into the expansion tank to praevent
airlocks from forming.

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

22 When coolant free of air bubbles emerges
from the orifice, reconnect the heater hose (1.2
litre models) or refit the coclant temperature

s o CEEVER sl WO -

32.19b On 1.3 litre models, unscrew
temperature gauge sender unit from the
manifeld to bleed the cooling system

sender/bleed screw (as applicable}and tighten
it securely (all other mocdels).

23 Top-up the coolant level to the "KALT" {or
"COLD") mark on the expansion tank, then
refit the expansion tank cap.

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

25 Check for |eaks, particularly around
disturbed components. Check the coolant
level in the expansion tank., and top-up if
necessary. Note that the system must be cold
before an accurate level is indicated in the
expansion tank. If the expansion tank cap is
removed while the engine is still warm, cover
the cap with a thick cloth, and unscrew the
cap slowly to gradually relisve the system
pressure (a hissing sound will normally be
heard). Wait until any pressure remaining in
the system is released, then continue to tum
the cap until it can be removed.

Antifreeze mixture

26 The antifreeze should always be remevrad
at the specified intervals. This is necessary
not only to maintain the antifresze properties,
but alse to prevent corresion which would
otherwise occur as the corrosion inhibitors
become prograssively less effective.

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

28 Befare adding antifreeze the coocling
system should be completely drained,
preferably flushed, and all hoses checked for
condition and security.

29 After filling with antifreeze, a label should
be attached to the expansion tank stating the
type and concentration of antifreeze used and
the date installed. Any subsequent topping up
should be made with the same type and
concentration of antifreeze.

30 Do not use engine antifreeze inthe screen
washer system, as it will cause damage to the
vehicle paintwork, & proprietry screen should
be added to the washer system in the
recommended muantitieg



Maintenance procedures 1.1

Every 36 000 miles

33 Automatic transmission fluid
renewal

FFRG7

1 Allow the transmission to cool down before
draining, as the fluid: can be very hot indeed.
2 Remove all the fluid pan screws except one
which should be unscrewed through several
turns.

3 Release the fluid pan from its gasket and as
the end of the pan tilts downwards, catch the

fluicl in a suitable container,

4 Remove the remaining screw and the pan.
Peel off the gasket (where fitted) or remove all
tracas of sealant (as applicable).

5 Pull the filter mesh from its securing clips
and recover its sealing ring. Clean the Tilter in
a high flash-point sclvent and allow it to dry. If
the filter is clogged or split it must be
renewed.

6 Fit a new O-ring and refit the filter securely.
7 Ensure that the fluid pan and transmission

mating surfaces are clean and dry and bolt on
the fluid pamn using a new gasket, Where no
gasket is fitted, apply a bead of sealant about
5.0 mm thick to clean surfaces. The fluid pan
which is fitted with a gasket can be identified
by the strengthening ribs on the pan flanges,
The panfor use with silicone sealant has plain
flanges.

8 Fill the transmission with the specified
guantity of fluid and then check the level as
described in Section 13.

Specifications

Ceoling system
Antifreeze mixtures,

Fuel system

ldle speedi:
Carburettor models:

Automatic transmission
Fuel-injected modeals:

1.8 litre models:
Early {pre 1987) models:

Later (1987 onvrards) models
Idle mixture CO content:

Fuel-injected models
“Not adfustable - confroffed by ECU

controf Lt and is not adiustable
Ignition system
Spark plugs:
Type:
1.3, 1.4, 1.6 and 1.8 litre models
2.0 litre models:
B-valve models

16-valve models
Electrode gap:

HT leads
Braking system

Torque wrench settings

Protectiondownto-15%C ..o oo000 0000
Protectiondownto -30°C . ... ... . ... .
Note: Refer to antiireeze manufacturer for latest recommendation

Manual transmission . ... ... o0

T lifre models cosas cseasnes o aias
T6htremodels .. ... oo i

Manual transmission ........ .. ...

M MOUEIE i v e v i s

Carburatol MOdElS . ooa cow e iann saeen s e s s s i an

T B MREets cosun s s G

RL82YCC, RN9YCC and RCOMCC plugs

RLEZYC and RNSYC plugs ... .........
“The spark plug gap quoted s that recormmended by Champion for thelr specified plugs listed above, If spark plugs of any other type are to be
fitted, refer to thefr manufacturer’s spark plug gap recommendations.

Brake pad minimum thickness (including backing plate) ... .........
Rear brake shoe minimum friction material-to-rivet head dejpth

Sump-drain plug <o e e e vl
SPATC IS oy msme o o ms i e e
Roadwheel bolts .. .. ... cooooo o

2B% antifreeze
50% antifreeze

900 to 950 rpm
800 to 850 rpm

830 to 980 rpm”
720 to 880 rpm-

900 to 950 rpm
800 to 850 rpm
800 to 900 rpm
720 to 780 rpmr

100 1.5%
Less than 1.0%9%™

“On all 1.4 and 1.6 litre fue! infection models. and 2.0 litre models with a catalytic converter the exhaust gas CO content is requlated by the

0.8 mm
Q.7 mm

Champion RL82YCC or RL82YC
Champion RNSYCC or RNSYC

Champion RN9YCC or RNSYC
Champion RCOMCC

Champion type not available

Ibf ft
33
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Chapter 2 Part A:
OHV engine

2A«1

Contents

Ancillary components - removal and refitting . ... ... oo 6 Engine lubrication system - general description ......... ....... 22
Camshaft and tappets - removaland refitting . ......... .. ..o 18  Engineftransmission mountings - removal and refitting .. ........ 17
Compression test - description and interpretation .. ... ... ... 2 Flywheel - removaland refilting .. .. .00 e 16
Crankshaft and main bearings - removal and refitting ... ........ 20 Geheral desetipliBnn «vamesmes e Sasmatingg we st S g 1
Crankshaft rear cil seal - removal and refitting  ......... .. ...... 18  Censtalengiie BHEBE v vuwmmmmmmss v w1 See Chapter 1
Cylinder higad —evermall owi e vaiinn @ o 20 s il g B RO Ral o aemimn o st e e R R s 13
Cylinder head -removal and refitting ... oo e v v vn i 8 Qilpump-removal and refitting . ...o.o0 o iiini i i, 12
Cylinder head and pistons - decarbenising .. ..o 000 o oo 10 Operations possible with the engine inthecar ........ ... ... 3
Engine oil and filter - renewal .. ... 000 e See Chapter 1 Operations requiring engineremoval ... ove v i 4
Engineoil levelchack .. o oo iie e See Weekly checks  Pistons and connacting rods - removal and refitting ... ..., 15
Engine - initial start-up after overbaul .o 0o iee e e 24 sSump-removaland refitting oo e e "
Engine-removaland refitting . .... o iiis i s i 23 Timing gear compoenernts - removal and refitting . ..... ... ..., 14
Engine components - examination and renovation .............. 21 Malve clearances - agustiment  oorevopemin vepmsmmnin e e 7
Engine dismantling and reassembly -general ... 0o 5
Degrees of difficulty
Easy, suitatile for %, | Fairly easy, stitable 2y, | Fairdy difficult, 2y | Difficult, sutablefor €y | Very difficult, Ay,
rovice with it for beginner wi R | su X i N | s -
22 | for beginner with 22 | suitable for competent & | experienced DIY % | sutableforexpert @y
experience Q) | some experience & oY mechanic & rmechanic & DIY or professional &
Specifications
General
taker s deSIENatIony 3 « 5y Eiin S SRR SRS 12 8¢
BORE R tEE ey semom sy Sy T SR p R SR 79.0x67.0 mm
GUBICEapastiy e Snlbiaies i S i ami sUaE sy 1196 cc
COMEIEEsTO A vy vome ey mo i e was i e D 9.0: 1
Valve clearances (warm)
HEBE s v OIS SR TR ST S 0.15 mm
EALTUIEY, o oo mnten ) o R P s e g eh gt R T s 0.25 mm
Cylinder head
FEEESEHON FENE cun o mmapemmmems svimime S0 o 5 S s E

Yalve seat width:

T T ———
EXIREUSE et vamiiaiarig s WRiiiG warse i
VAT TEIEIE s commmmnpmm s g omas o

Valves and guides

CIerall-[BRgt s deemmmmaes e mmaE S RS

Head diameater
Stem diameter (nominal, + 0.005 mmj:

I v e e A OB O R L ST e
UAREESIZE: | wamrpinenn wrimdamais s weidas §Fasn mes
COVEERIZE R vy e sresssama b s e v 6N sr e e
EWEFSTAER Gapnsssas D9 REEEE DI SR DR

Valve guide bore (+ 0.01 mmyj:

SEAAArEl o snrnissras SEEE SIS B B S
COWBTSIZE T i vt i e e e e
IRESlERR e e S R R R T S
CIEESIZE R o o g vt B o 4o R

WYalve clearance in guids:

L T T
Exhiaust (nsaoneine e amaeiisne oaiiiin Santa i

Sealing face angle

.......... 44°

1.25to 1.50 mm
1.60to 1.85 mm
81 + 0.25 mm

Inlet Exhaust

.......... 99,3 mm 101.1 mm
.......... 32 mm 29 mm
.......... 7.005 mm 6.995 mm
.......... 7.080 mm 7.060 mm
.......... 7155 mm 7.1 35 mm
.......... 7.255 mm 7.235 mm
.......... 7.035 mm

.......... 7.110 mm

.......... 7.185 mm

71.285 mm

0.071 5t0 0.045 mm
(.035 to 0,065 mm

2A



2A+2 OHV engine

Camshaft
IR el al TNGEN G st s e e R e 0.03 mm max
BRISEEEES . Smmens a e Arracermm g by oo o S Aeph b o8 e o Ao 0.17 to 343 mm
GAaMITE wossmmamien Sremninil SviEee el SEnesnesis Javaeae 6.45 mm
Pistons and bores Diameters Marking
EURIEl RO nnmail o e v i b S, e o i s S T A 78.95 mm 5
78.96 mm 6
8.97 mm 1
72.98 mm g
Erodboliontalndieds | o b menaitand e, e sisisbal i bl b seimiai bt bibile g 78.98 mm 899
79.00 mm 00
78.07 mm 01
79.02 mm 02
EroiEcHEsisizmy s dormermommaiiion, dos sk, mws, dewvrs b ST 79.03mm 03
79.04 mm 04
79.05 mm 05
79.06 mm 06
BIEElEciio ararteld muie ommbtn ., b Srettt e L grsert 4 e, Ml 79.07 mm o7
79.08 mm 08
79.09 mm 09
7910 mm 1
Oversize (0.5 MM NOMINALD o oo e e e e e e e e 78,47 mm 79.47/7 +0.5
79.48 mm 70.48/8 +0.5
78,49 mm 79.49/9 +0.5
79.50 mm 79.50/0 + 0.5
Pistons Clearance T B v oo e e 6 e e s i i 0.1to0 0,3 mm estimated
Bore out-of-round and taper ... i e i e e s 0.013 mim max
Piston rings
T T e O i T o e s T R T 2 compression, 1 oil control (scraper)
Thickness:
IR RS T e s, b Al B e b e = LN 2.0 mm
CHEANEIS] i sumimmsti. (b mimang SbEe i sreehie 5.0 mm
End gap:
COMPIassian s o issmiimsmin Seisammesilh, S i s vasse 0.30to 0.45 mm
T 1 e 0.40tc 1.40 mm
RiT e oleet swen s iernuiaiii. feusasaieain Seiesaan i § s 1807 (see text)
Ringvartical glearaneS inarooie . vow s s vrms e g s e s Not specified - typically 0.06 mm
Gudgeon pins
BB s avemmisesmmaman S ebmmanme Srismmaeny i Sreimisaeeasi S 65 mm
BUEEkess, soui iy s i cede ey ol oty Ao denaatienlis Seosenbe, SO0 AN NS 20 mm
SRR I RISECHT u o mmomiaits somiiin i adats i Rnseinsia v e 0.0015 to 0.0195 mm
Clearanze ipenmIEEtEERIE v o v e s e s b e None (interference fit)
Crankshaft and bearings
Warnber of BREIT IISATINEIE . wrsn v smmmgemamieg v omeme 5w v 3
Main bearing journal diameters - standard:
BESIAL o0 ioumsmo i s v s s i s e rars A S o o el 53.887 to 54.010 mm
GREITERANATRA v siisiaiaiis TuEme s syl i 54.007 to 54.020 mim
Genttejourtal Width —sfandata . owe cmrmea v s s e 29,000 to 29.052 mm
Main bearing shell identification - standard: Colour code Embossed code
PRI SO s a0 s om0 M G s s Brown 1 ON or 701-N
Franl: botbom @ik saieaais inesadis e s Brown 1 UN or 702-N
ATIIRE TR o oenign o GRS ERIR B S SRR A Brown 20+UN or 705-N
CErbr el s suliasiamid eGSR e s Creen 20+UN or 725-N
REARTOR o sviinn fimmsimabioms S0 Hais s i ams i e s Green 631-N
T 1 e e Green 635-N
Main bearing shell identification - standard journal, oversize housing:
ELOME PR o o shheus, coom b ST it . b LSS e u1-0B
FIoRn BOtRSET o sonmminamiins ammalmaasns e G e u1-u
Ceantre, Topand DOEOI v whoms s e s s wsss U
FERPE AR v i S0 ia R GRS E RS SRR Us-oB
Foeais Butheare) &, b m Dt b b, b e, e s Ankinbie, AL S b u3-u
Big-end bearing journal diameter - standard ... .. ...l 4.971 10 44.987 mm
Big-end bearing shell identification - standard . . . ........ o0 None

Main and big-end beanng UNdersizes ... civvni v 0.25 mm production and service: 0.50 mm service only



OHV engine 2A=3

Iain bearing shell identification - 0.25 undersize:

Front, top
Front, hottom
Centre, top
Centre, bottom
Rear, top
Bear: bolonys aea. s erenis orviiin o

Main bearing shall icentification - 0.50 undersize:

Front, top

Front, bottom

Centre, top

Centre, bottom

Rear, top

Beat; BOHOMT wiwwen sowmmimees ssein o
Big-end bearing shell identification:

Bl 20 LI SESEIE i srvaiinm e SEaRa e

CEBERIIBESIAE . v s e e s
Main and big-end bearing journal out-of-round .
IMain and big-end bearing journal taper
Crankshaft endfloat
Connectingrodendfloat . .. .. ...0 00 ve
Main bearing running clearance:

Front

Big-end bearing running clearance

Crankshaft radial run-out {at centre journal, shaft in block)

Fiywheel

Ring gear run-out

Colour code
Brown-blue
Browir-blue
Brown-blue
Brown
Green-blus
Green-blue

Brown-black
Brown-black
Brown-black
Green-black
None
None

.................. A
.................. B

0,008 mm max
.07 mm max
0.08t0 0.20 mm
0.02 to 0.06 mm

0.020 to 0.046 mm
0.010to 0.036 mm

.11 to 0.24 mim
.03 mm max

0.5 mm max

Refinishing limit - depth of material which may be removed from

clutch friction surface

Lubrication system

Oil pump tolerances:
Teeth backlash
Teeth projection

Qil pressure at idle {engine warrm)

Torque wrench settings

Flywheel bolts (Use new holts evary time}:
Stage 1
Stage 2

Main bearing caps

Big-end bearing caps

Sump bolts (with locking compound) .. .. ... ..

Cylinder head bolts {use new holts every time):
Stage 1
Stage 2
Stage 3
Stage 4

Camshaft sprocket

Crankshaft pulley

Engine maunting bracket, RH:

Tao block {use sealant on lower baolt)
To damping pad

Engine mountings to body:
LH rear
RH rear

sump drain plug

Cil pump mounting bolts

.................. 40

0.3 mm masx

0.1t 0.2 mmm
0,04 to 0.10 mm

Embossed code
1 OA or DDB-A

1 UA or 008-A
20+UA or 014-A
20+UA or 034-4
632-A

636-A

10Bor027 B
TUor029B
Z0B035B
2ZUB D35 B

3 0B 0,50
310,50

(.07 0 to 0.032 mm estimated

.................. 1.5 bar

Nm Ibf ft
.................. 25 26
.................. Angle-tighten a further 50° to 90°
.................. 62 46
.................. 27 20
.................. 5 4
.................. 25 18

Angle-tighten a further 607
Angle-tighten a further 60°
Angle-tighten a further 60°
40

30
30

15
30

48
30
33
15

1 General description

The engine is of four-cylinder. in-line
overhead valve type, mounted transversely at
the front of the car.

The crankshaft is supported in three shell
type main bearings. Thrustwashers are
incorporated in the centre main bearing to
control crankshaft endfloat.

The connecting rods are attached to the
crankshaft by horizontally split shell type
big-end bearings. and to the pistons by

gudgeon pins which are an interferance fit in
the connecting rod small-end hore. The
aluminium alloy pistons are of the slipper type
and are fitted with three piston rings: two
compression rings and an oil control ring.

The camshaft is chain driven from the
crankshaft anel nnigrates tha rocker arms yia

2A



2A+4 OHV engine

tappets and short pushrods, The inlet and
exhaust valves are each closed by a single
valve spring and operates in guides, integral
with the cylinder head. The valves are
actuated directly by the rocker arms.

Engine lubrication is by a gear type oil
pump. The pump is mounted beneath the
crankcase and is driven by a camshaft, as are
the distnbutor and fuel pump.

Iany of the engine component retaining
holts are of the socket-headed type and
require the use of Torx type multi-tooth keys
or socket hits for removal. These are readily
available from retail outlets and should he
obtained if major dismantling or repair work is
to be carried out on the engine.

2 Compression test - description %
and interpretation &

1 When engine performance is down, or if
misfiring occurs which cannot be attributed to
the ignition or fuel systems, a compression
test can provide diagnostic clues as to the
engine's condition. If the test is performed
regularly, it can 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 all the spark plugs
must be remaoved (Chapter 1). The aid of an
assistart will also be required.

3 Disable the ignition system by
disconnecting the ignition HT coil lead from
the distributor cap and earthing it on the
cylinder block. Use a jumper lead or similar
wire to make a good connection.

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

5 Have the assistant hold the throttle wide
open, and crank the engine on the starter
motor; after one or two revolutions, the
comprassion pressure 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 ineach.

7 All cylinders should produce very similar
pressures; a difference of more than 2 bars
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 graduoally-
ncreasing pressure on successive strokes,
indicates worm  piston rings. A low
compression reading on the first stroke, which
does not build up during successive strokes,
indicates |leaking valves or a blown head
gasket (a cracked head could also be the
cause), Deposits on the undersides of the
valve heads can also cause low compression.
8 Although Vauxhall do not specify exact
compression pressures, as a guide, any
cylinder pressure of below 10 bars can be
considered as less than healthy. Refer to a
Mauxhall dealer or other specialist if in doubt

as to whether a particular pressure reading is
acceptable.

9 If the pressure in any cylinder is low, carry
out the following test to isolate the cause. Put
a teaspoonfull of clean oll into that cylinder
through its spark plug hole, and repeat the
test,

10 If the addition of oil temporarily improves
the compression pressure, this indicates that
bore or piston wear is responsible for the
pressure loss. No improvement suggests that
leaking or burnt valves, or a blown head
gasket, may be to blame.

11 A low reading from two adjacent cylinders
is almost certainly due to the head gasket
having blown between them; the presence of
coolant in the engine oil will confirm this.

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

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 he removed
and decarbonised,

14 On completion of the test, refit the spark
plugs and reconnect the ignition system,

3 Operations possible with the
engine in the car

The following operations may be carried out
without having to remove the engine:

al Adjustment of the valve clearances.

bt Remaval and refitting of cylinder head,

¢} Removal and refitting of sump.

d} Retnoval and refitting of oif puimp.

¢} Removal and refitiing of the timing gear
COMPOnents.

it Remoaoval and refitting of pistons and
connecting rods,

a} Removal and refitfing of the fiywheel,

h} Remnoval and refitting of the
engine/Aransmission mountings.

4 Operations requiring engine
removal

The following operations can only be
carried out after removal of the engine:

al Removal and refitting of the camshaft and
tappets,

b} Remaoval and refitiing of the crankshaft
and main bearings,

¢} Removal and refitting of the crankshaft
rear off seat,

5 Engine dismantling and
reassembly - general infermation

1 I the engine has been removed from the
car for major overhaul, or if individual
components have been removed for repair or
renawal, observe the following general hints
on dismantling and reassembly.

2 Drain the oll into a suitable container and
then thoroughly clean the exterior of the
engine using a degreasing solvent or paraffin.
Clean away as much of the external dirt and
grease as possible before dismantiing.

3 As parts are removed, clean them in a
paraffin bath. However, do not immerse parts
with internal oilways in paraffin as it is difficult
to remove, usually requiring a high pressure
hose. Clean oilways with nylon pipe cleaners.
4 Avoid working with the engine or any of the
components directly on a concrete floor, as
grit presents a real source of trouble.

5 Wherever possible, work should be carried
out with the engine or individual components
on a strong bench. If the work must be done
on the floor, cover it with a board or sheets of
newspaper.

6 Have plenty of clean, lint-free rags available
and also some containers or trays to hold
small items. This will help during reassembly
and also prevent possible losses.

7 Always obtain a complete set of gaskets if
the engine is being completely dismantled, or
all those necessary for the individual
component or assembly being worked on.
Keep the old gaskets with a view to using
them as a pattern to make a replacement if a
new ore is not available.

& If possible refit nuts, bolts and washers in their
locations after removal; this helps to protect the
threads and avoids confusion or loss.

9 During reassaembly thoroughly lubricate all
the components, where this s applicable, with
engine woil, but avoid contaminating the
gaskets and joint mating faces.

10 Where applicable, the following Sections
describe the removal, refitting and adjustment
of components with the engine in the car, If
the engine has been removed from the car,
the procedures described are the same
except for the disconnection of hoses, cables
and linkages, and the removal of components
necessary for access, which will already have
been done.

6 Ancillary components - removal
and refitting

If the engine has been removed from the
car for complete dismantling, the following
externally mounted ancillary companents
should be removed. When the engine has
been reassembled these components can be
refitted before the engine is installed in the
car, as setting up and adjustment is often
easier with the engine removed. The removal
and refitting sequence need not necessarily
follow the order given:

a} Afternator {Chapter 5A}

bl Distribitor and spark pligs (Chapters 1
and 5).

¢} Infet and exhaust manifolds and
carburettor {Chapter 4A).

d} Fuel pump {Chapter 4A),

el Water pump and thermaostat ({Chapter 3).

ﬂ Cliich assambity (Chanfar 61
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7 Valve clearances - adjustment &

1 This adjustment should be carried out with
the engine at its nomal operating
temperature. If it is being done after overhaul
when the engine is cold, repeat the
adjustment after tha car has been driven a few
kilometres when the engine will then bxe hot,
2 Begin by removing the air cleaner, as
described in Chapter 4A.
3 Mark the spark plug leads to ensure correct
refitting and then pull them off the spark
plugs.
4 Disconnect the engine breather hoses at
the rocker cover (see illustration).
5 Undo the four bolts securing the rocker
cover to the cylinder head and lift off the
shaped spreader washers.
& Withdraw the rocker cover from the cylinder
head. If it is stuck give it a tap with the palm of
your hand to free it.
7 Turm the engine by means of the crankshaft
pulley bolt, ar by engaging top gear and
pulling the car forward, until No 1 piston is
appreaching TDC on the firing stroke, This
can be checked by removing No 1 spark plug
and feeling for compression with your fingers
as the engine is turnad, or by removing the
distnibutor cap and checking the position of
the rotor anm which should be pointing to the
MNe 1 spark plug lead segment in the cap. The
ignition timing marks on the pulley and timing
cover must he aligned (see illustration).
8 With the engine in this position the
following valves can be adjusted - counting
from the timing cover end of the engina.

1 exhaust

2inlet

3 Infet

5 exhaust
9 Now turn the engine crankshaft through
one complete revolution and adjust the
following remaining valves:

4 exhatist

4 infef

7 itlet

& exhaust
10 As each clearance 15 being checked, slide
a feeler blade of the appropriate size, as given
in the Specifications, between the end of the

‘.‘.ﬂ-a' e

7.10 Checking a valve clearance

-...., ; ..: b ‘/ '-,&

7.4 Removing the breather hose from the
rocker cover

valve stem and the rocker arm (see
illustration). Adjust the clearance by turning
the rocker arm retaining nut using a socket or
ring spanner until the blade is a stiff sliding fit.
11 Itis also possible to check and adjust the
clearances with the engine running. This is
done in the same way, but sach valve is
checked inturn, It will of course be necessary
to refit the plug leads and No 1 spark plug if
this methed Is adopted, To reduce oil splash
place a piece of cardboard, suitably cut to
shape, between the pushrod side of the
rocker arms and the edge of the cylinder
head.

12 After adjustment remove all traces of old
gasket from the cylinder head mating face
and renew the rocker cover gasket if it is
cracked or perished.

13 Refit the rocker cover and secure with the
retaining bolts and shaped spreader washars.
14 Refit the spark plug and plug leads,
recomnect the engine breather hoses and refit
the air cleaner, as described in Chapters 1
and 4.

8 Cylinder head - removal and

kS
refitting 3

Removal

1 Make sure that the engine is cold before
commencing cperations to avoid any chance
of the head distorting.

2 Disconnect the battery negative terminal

3 Drain the cooling system, as described in
Chapter 1, and remove the air cleaner, as
described in Chapter 44,

4 From behind the engine, undo the two bolts
securing the exhaust front pipe to the
manifold. Remove the bolts and tension
springs; then separate the pipe joint from the
manifold.

§ Slacken the retaining clip and disconnact
the radiator top hose from the thermostat
housing in the water pumip.

6 Slacken the alternator mounting and
adjustment arm baolts, move the alternator
towards the engine and slip the drivebelt off
the pulleys.

7 Slacken the retaining clips and disconnect
the heater hose and radiator bottom hose
from the water pump.

i =
7.7 Ignition timing marks {arrowed) in
alignment

8 Disconnect the other heater hose at the
cylinder head outlet after slackening the
retaining clip.

9 Unde the union nut and disconnect the
brake servo vacuum hose from the inlet
manifold.

10 Note the |location of the plug leads to aid
refitting and pull them off the spark plugs.
Disconnect the HT lead at the coil, undo the
distributor cap retaining screws and remove
the cap and leads.

11 Refer to Chapter 4A and disconnect the
choke and accelerator cablas from the
carburettor. Detach the distributor vacuum
advance pipe.

12 Disconnect the fuel hose from
carburettor and plug its end after removal.
13 Disconnect the engine breathar hoses
from the rocker cover.

14 Undo the three socket-headed screws
securing the Inlet manifold to the cylinder
head. Note the spark plug lead support
brackets fitted to the two end retaining bolts.
15 Lift the imlet manifold complete with
carburettor from the cylinder head and
recover the gasket.

16 Undc the four bolts and shaped spreader
washers and lift off the rocker cover.

17 Slacken the rocker arm retaining nuts,
move the rocker arms to one side and lift out
the pushrods (see illustration). Kesp the
pushrods in order after removal.

18 Undo the cylinder head retaining bolts,
half a turn at a time in the reverse sequence to
that shown in illustration 8.26. Unscrew the
bolts fully and remove them. Obtain new bolts
for use when refitting.

the

8.17 Removing the pushrods

2A
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8.24 Fitting a cylinder head gashket

19 Lift the cylinder head from the block. I it is
stuck, tap it free with a soft-faced mallet. Do
not insert a lever into the gasket joint - you
may damage the mating surfaces.

20 With the cylinder head removed, recover
the gaskst,

21 If the cylinder head has been removed for
decarbonising or for attention to the valves or
springs, reference should be made to
Sections 8 and 10,

Refitting

22 Before refitting the cylinder head, ensure
that the cylinder block and head mating faces
are spotlessly clean and dry with all traces of
old gasket removed. Use a scraper and wire
rush to do this, but take care to cover the
water passages and other openings with
masking tape or rag to prevent dirt and
carbon falling in, Remove all traces of il and
water fromm the bolt holes, otherwise hydraulic
pressure created by the bolts being screwed
in could crack the block or give inaccurate
torque settings. Ensure that the bolt threads
are clean and dry.

23 When all is clean, screw two guide studs
nto the cylinder block. These can be made
from the two old cylinder head bolts by
cutting off their heads and sawing a
screwidriver slot in their ends.

24 Locate a new gasket in position on the
block as shown (see illustration). Do not use
any jointing compound on the gasket

25 Lower the cylinder head carefully into
position. Screw in new bolts finger tight,
remove the guide pins and screw in the two
remaining bolts.

26 Tighten the cylinder head bolts in the
arder shown (see illustration) to the first
stage specified torgue. Now tighten the bolts
through three further stages as given in the
Specifications. No further retightening will be
required.

27 Refit the pushrods, making quite sure that
each one is located inits tappet.

28 Reposition the racker arms over the ends
of the pushrods and then adjust the valve
clearances, as described in Section 7,

29 Place a new gasket in position and refit
the inlet manifold and carburettor (see
illustration),

30 Refit the rocker cover, using a new

8.26 Cyhnder head bol tightening
sequence

gasket, and secure with the four bolts and
spreader washers.

31 Refit the heater hoses and radiator hoses
to the outlets on the water pump and cylinder
head.

32 Refit the fuel hose to the carburettor, the
vacuum advance pipe to the distributor and
the breather hoses to the rocker cover.

33 Refit and adjust the accelerator and choke
cables, as described in Chapter 44,

34 Refit the brake servo vacuum hose to the
inlet manifold,

35 Refit the distributor cap and reconnect the
plug leads and coil lead,

36 Slip the drivebelt over the pulleys and
adjust its tension, as described in Chapter 1.
37 Reconnect the exhaust front pipe to the
manifold and tighten the holts to compress
the tension springs.

38 Refill the cooling system as describad in
Chapter 1, refit the air cleaner as described in
Chapter 4A and connect the hattery negative
terminal.

N
9 Cylinder head - overhaul X
X

By

1 Unscrew the rocker arm retaining

fadjustment nuts and withdraw the rocksr
arms from the studs. Keep them in order as
they are removed.

2 To remove the valves, the springs will have
to be compressed to allow the split collets to
be released from the groove in the upper
saction of the valve stems. A valve spring
compressor will therefore be necessary.

3 Locate the compressor to enable the forked
end of the arm to be positioned over the valve
spring collar whilst the screw part of the
clamp is situated squarely on the face of the
valve,

4 Screw up the clamp to compress the spring
and release the pressure of the collar acting
on the collets. If the collar sticks, support the
head and clamp frame and give the end of the
clamp a light tap with a hammer to help
release it

5 Extract the two collets and then release the
tension of the clamp. Remove the clamp,
withdraw the collar and spring and extract the
valve. Remove the valve stem seals and the
axhaust valve rotators,

I~

8.29 Inlet manifold gasket in position

6 As they are released and removed, keep
the valves in order so that if they are to be
refitted they will be replaced in their original
positions in the cylinder head. A piece of stiff
card with eight holes punched in it is a sure
method of keeping tha valves in order,

7 Examine the head of the valves for pitting
and burning, especially the heads of the
exhaust valves. The valve seating should be
examined at the same time. If the pitting on
valve and seat is very slight, the marks can be
removed by grinding the seats and valves
togethar with coarse, and then fing, valve
grinding paste.

8 Where bad pitting has occurred to the valve
seats it will be necessary to recut them and fit
new valves. The latter job should be entrusted
to the local agent or engineering works. In
practice it is very seldom that the seats are so
badly worn. Normally it is the valve that is too
badly worn for refitting, and the owner can
easily purchase a new set of valves and
match them to the seats by valve grinding.

9 Valve grinding is carried out as follows.
Smear a trace of coarse carborundum paste
on the seat face and apply a suction grinder
tool to the valve head. With a semi-rotary
motion, grind the valve head to its seat, lifting
the valve occasicnally to redistribute the
grinding paste. YWhen a dull matt even surface
i5 produced on both the valve seat and the
valve, wipe off the paste and repeat the
process with fine carborundum paste, lifting
and turning the valve to redistribute the paste
as pefore. A light spring placed under the
valve head will greatly ease this operation.
When a smooth unbroken ring of light grey
matt finish is produced, on hoth valve and
valve seat faces, the grinding operation is
complete.

10 Scrape away all carbon from the valve
head and the valve stem. Carefully clean away
every trace of grinding compound; take great
care to leave none in the ports or in the valve
qguicles. Clean the valves and valve seats with
a paraffin-soaked rag, then with a clean rag
and finally, if an air ling i3 available, blow the
valves, valve guides and valve ports clean.

11 Check that all valve springs are intact. If
any one is broken, all should be renewed.
Check the free height of the springs against
new ones. If some springs are not within
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9.15 Fitling a valve to its guide

specification, replace them all. Springs suffer
from fatigue and it is a good idea to renew
them even if they look serviceable.

12 Check that the oil supply holes in the
rocker arm studs are clear,

13 The cylinder head can be checked for
warping either by placing it an a piece of plate
glass or using a straight-edge and feeler
blades. Slight distortion may be corrected by
having the head machined to remove matal
from the mating face.

14 Valve guide renewal is necessary if the
valve stem clearance in the guide exceeds
that specified. Renewal, or reaming to accept
oversize valves, should be left to a GM dealer.
15 Commence reassembly by lubricating a
valve stem and inserting it into its guide {(see
illustration).

16 Fit the valve stem oil seal, using the
protective sleeve supplied with the new seals
over the wvalve stem to avold damage.

" -~

9.20 Compress the spring and fit the
collets

9.17 Fitting an exhaust valve rotator

Lubricate the sleeve and push on the seal,
ring downwards. Recover the sleave.

17 On exhaust valves, fit the valve rotator
(see illustration).

18 Fit the valve spring and collar, with the
recessed part of the collar inside the spring
{see illustrations).

19 Place the end of the spring compressor
over the collar and valve stem and, with the
screw head of the cempressor over the valve
head, screw up the clamp until the spring is
compressed past the groove in the valve
stermn. Then put a little grease round the
groove,

20 Place the two halves of the split collar
fcollets) into the groove with the narrow ends
pointing towards the spring (see illustration):
The grease will hold them in the groove,

21 Release the clamp slowly and carefully,
making sure that the collets are not dislodged
from the groove. When the clamp is fully
released the top edges of the collets should
bre in line with each other. Give the top of each
spring a smart tap with a soft-faced mallet
when assembly is complete to ensure that the
collets are properly settled.

22 Repeat the above procedure for the other
Tvalves.

23 The rocker gear can be refitted with the
head sither on or off the engine. The only part
of the procedure to watch is that the rocker
nuts must not be screwed down too far or it
will not be possible to refit the pushrods,

24 Next put the rocker arm over the stud
followed by the pivot ball (see illustrations),
Make sure that the spring fits snugly round
the rocker arm centre section and that the two

9.18b ... followed by the spring collar

bearing surfaces of the interior of the arm and
the ball face, are clean and lubricated with

engine oil,
25 Oil the stud thread and fit the nut with the
self-locking  collar  uppermost  (see

illustration). Screw it down until the locking
collaris on the stud.

10 Cylinder head and pistons %
- decarbonising &

1 This can he carried out with the engine
either in or out of the car. With the cylinder
head removed, carefully use a wire brush and
blunt scraper to clean all traces of carbon
deposits from the combustion spaces and the
ports. The valve head stems and valve guides
should alse be freed from any carbon
depasits. Wash the combustion spaces and
ports down with petrol and scrape the
cylinder head surface free of any foreign

9.24a Fitting a rockerarm. ..

9.24b ... and its pivot ball

9.25 Fit the nut with the self-locking collar
upnermost

2A
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11.7 Insert the cork strips in the main
bearing cap grooves

matter with the side of a steel rule or a similar
article.

2 If the engine is installed in the car, clean the
pistons and the top of the cylinder bores. If
the pistons are still in the block, then it is
essential that great care is taken to ensure
that no carbon gets into the cylinder bores as
this could scratch the cylinder walls or cause
damage to the piston and rings. To ensure
this does not happen, first turn the crankshaft
s that two of the pistans are at the top of
their bores. Stuff rag into the other two hores
or seal them off with paper and masking tape.
The waterways should also be covered with
small pieces of masking tape toc prevent
particles of carbon entering the cooling
system and damaging the water pump.

3 Prass a little grease into the gap hetwesn
the cylinder walls and the two pistons which
are to be worked on. With a blunt scraper
carefully scrape away the carbon from the
piston crown, taking great care not to scratch
the aluminium, Also scrape away the carbon
from the surrounding lip of the cylinder wall.
When all carbon has been removed, scrape
away the grease which will now be
contaminated with carbon particles, taking
care not to press any into the bores, To assist
prevention of carbon build-up the piston
crown can be polished with a matal polish.
Remove the rags or masking tape from the
other two cylinders and turn the crankshaft so
that the two pistons which were at the bottom
are now at the top. Place rag or masking tape
in the cylinders which have been

decarbonised and proceed as just described.
Decarbonising is now complste.

11.9 Refitting the sump

11 Sump - removal and refitting

Vi

Removal

1 Jack up the front of the car and sacurely
support it on axle stands (see “Jacking and
Vehicle Support”).

2 Drain the engine oil into a suitable container
{Section 2) and refit the plug after draining.

3 Undo the bolts securing the flywheel cover
plate and side support braces and remove the
cover.

4 Undo the retaining belts and lift away the
sump. It will probably be necessary to tap the
sump from side to side with a hide or plastic
mallet to release the joint face.

Refitting

5 Thoroughly clean the sump in paraffin or a
sujtable solvent and remove all traces of
external dirt and internal sludge. Scrape away
all traces of old gasket from the sump and
crankcase faces and ensure that they are
clean and dry, Also clean the bearing cap
grocves.

6 Apply a thick bead of jointing compound to
the crankcase flange and at the joints of the
front and rear main bearing caps

7 Position the cork side gaskets on the
crankcase flanges and then insert the cork
and sealing strips to the main bearing cap
grooves (see illustration).

8 Apply a further bead of jointing compound
to the gasket faces and to the gasket joints at
the bearing caps.

12.2a Undo the two socket-headed bolts
farrowed) . . .

9 Refit the sump (see illustration} and secure
it in place with the retaining bolts which
should be progressively tightened in a
diagonal sequence.

10 Refit the flywheel cover plate, lower the
car and fill the engine with oil as described in
Chapter 1.

: 2

12 Gil pump - removal and %

refittin X

- N
Removal

1 Remove the sump. as described in Section

il

2 Undo the two socket-headed bolts and
withdraw the pump from the crankcase (see
illustrations).

Refitting

3 Refitting the pump is the reverse sequence
to removal, but engage the pumpy shaft in the
distributor driveshaft slot, and tighten the
retaining bolts to the specified torgue.

13 Oil pump - overhaul Q’Q

1 Remove the oil pump, as described in
Section 12.

2 Undo the two pump cover bolts and lift off
the cover and oil pick-up tube. Remove the
cover gasket.

3 Take out the driving gear and driven gear
{see illustrations).

12.2b ... and remove the oil pump

13.3a Removing the oil pump driving
gear. ..

13.3b ... and the driven gear
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13.4 Oil pump and pressure relief valve
components

4 Undo the large nut on the side of the
housing and remove the sealing washer and
oil pressure relief spring and ball valve (see
illustration).

5 Clean all the parts in paraffin and dry with a
lint-free cloth.

6 Inspect the pump gears, housing, cover
and relief valve ball for sconng, scuff marks or
other signs of wear and renew the pum if
these signs are evident.

7 If the pump condition is satisfactory, check
the pump clearances as follows.

8 Using a feeler blade, check the backlash
between the gear teeth. Place a straight-edge
across the top edge of the gears and check
their projection. If any of the clearances
exceeds the tolerances given in the
Specifications, renew the pump (see
illustration).

9 If the clearances are satisfactory, refit the

13.8 Check the pump gear teeth backlash

relief valve assembly and assemble the pump
gears. Fill the pump with oil and refit the cover
using a new gasket. Tighten the cover
securing bolts and refit the pump.

14 Timing gear components -
removal and refitting

Vi

Removal

1 For greater access remove the front
right-hand wheel trim and slacken the wheel
bolts. Jack up the front of the car, support it
securely on axle stands (see “facking and
Yehicle Support”} and remove the roadwheel.
2 Undo the four retaining bolts and remove
the clutch access plate at the base of the
hellhousing (see illustration).

3 Slacken the alternator mounting and
adjustment arm bolts, move the alternators

14.8 Cranksh

14.2 Clutch access plate

towards the engine and slip the drivebelt off
the pulleys.

4 Lock the flywheel by wadging a screwdriver
between the ring gear teeth and the side of
the bellhousing.

5 Using a socket or spanner undo the
crankshaft pulley retaining bolt and withdraw
the pulley.

6 Undo the bolts securing the timing cover to
the front of the engine and lift off the cover.

7 Withdraw the oil slinger from the
crankshaft, noting which way round it is fitted
{see illustration).

8 Temporarily refit the pulley and turn the
crankshaft until the crankshaft sprocket
keyway is uppermost and the timing marks on
the two sprockets are in alignment (see
illustration). Remove the pulley.

9 Unde the two retaining belts and remove
the timing chain tensionar. One of two types
of tensioner may be fitted: simple
spring-operated, or oil pressure assisted. With
the oil pressure assisted type, restrain the
thrust pad to prevent premature ejection of
the tensioner components (see illustration).
10 Undo the camshaft sprocket retaining bolt
and remove the bolt and washer (see
illustration). Place a screwdriver through one
of the sprocket holes and in contact with the
camshaft retaining plate behind the sprockat
to stop it turming as the balt 1s undone.

11 Withdraw the camshaft sprocket and
crankshaft sprocket from their respective
locations, using a screwdriver as a lever it
necessary, then remove the sprockets
complete with chain (see illustration}.

12 Thoroughly clean all the components in

r "__él‘
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14.9 Timing chain tensioner - oil pressure
assisted type

14.10 Camshaft sprocket retaining bolt
and washer

rhain

2A
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14.13 Using a drift to remove the timing
cover oil seal

paraffin-and dry them with a lint-free cloth.
Remove all traces of old gasket from the faces
of the timing cover and engine.

Refitting

13 To renew the oil seal in the timing cover,
place the cover outer face downwards aver
twia blocks of wood and drive out the old seal
and holder using a hammer and drift (see
illustration).

14 Place the new seal (which must have been
soaked in engine ol for 24 hours) in the holder
and then tap the holder imo the cover using a
block of wood (see illustrations). The seal
holder must be fitted flush wath the outer edge
of the timing cover,

15 Commence reassembly by engaging the
chain around the crankshaft sprocket.

16 Engage the camshaft sprocket within the
loop of the chain 50 that it can be fitted to the

14.14a Fit the new seal to the holder

camshaft and will have its timing mark in
alignment with the one on the crankshaft
sprocket. Adjust the camshaft sprocket as
necessary within the chain loop to achieve
this.

17 Fit the sprocket to the camshaft, screw in
the bolt and washer and tighten the bolt while
holding the sprocket with a screwdriver, as
was done during removal.

18 Refit the timing chain tensioner, With the
oil pressure assisted type, compress the
thrust pad by hand, secure the tensioner and
release the thrust pad.

19 To refit the spring-operated chain
tensioner, place the tensioner in position and
fit the lower retaining bolt finger tight. Move
the spring blade away from the tensioner
body with a screwdriver, pivot the tensioner
into position and fit the upper retaining bolt,
then release the springs and tighten both
holts (see illustrations).

20 Position the oil slinger over the crankshaft
and place a new gasket on the front of the
engine (see illustration). Apply jointing
compound to hoth sides of the gasket.

21 Refit the cover and the retaining bolts, but
only screw the bolts in two or thres turms {see
illustration). Position the crankshaft pulley on
the crankshaft to centralise the cover and
then tighten the bolts progressively in a
diagonal sequerce.

22 Refit the pulley retaining bolt and tighten
to the specified torque.

23 Refit the drivebelt and adjust its tension,
as described in Chapter 1.

24 Refit the roadwheel and lower the car to
the ground. Tighten the wheel bolts.

14.19b .. . then push back the spring,
pivet the tensioner and fit the upper bolt

14.14b ... and refit the holder and seal to
the timing cover

15 Pistons and connecting rods &
- removal and refitting &

Removal

1 Remove the cylinder head, the sump and
the oil pump, as described in earlier Sections.
Z The connecting rod big-end caps and rods
may not be marked numerically for location
when new and therefore they must be
Inspected for Identification marks before
dismantling. If no marks are evident, punch,
scribe or file identification marks on the caps
and rods starting with No 1 at the timing cover
end. Mark themn all on the same side to avoid
confusion during reassembly. If they have
already been marked then this will not, of
course, be necessary.

3 Undo and remove the big-end cap retaining
bolts and keep them in order for correct
refitting.

4 Detach the big-end bearing caps. If stuck
lightly tap them free using a soft-faced mallet.
5 To remove the bearing shells for inspection
and/or renewal, press the bearing end
opposite the groove in both connecting rod
and bearing cap and the shells will slide out,
Again keep the shells in order of removal.

& The piston rod assemblies are removed
through the top of each cylinder bore, heing
pushed upwards from underneath using a
wooden hammer handle which is pushed
against the connecting rod. Rotate the
crankshaft accordingly to gain suitable access
to each rod assembly. Note that, if there is a
pronounced wear ridge at the top of the

14.21 Refitting the timing cover
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156.11 Offering the piston to the bore

cylinder bore, there is a risk of piston ning
damage unless the ridge is first removed
using a ridge reaming tool, or scraper,

7 The pistons should not be separated from
their connecting rods unless they or the
gudgeon pins are to be renewed. The
gudgeon pin is a press fit and special tools
are required for removing and installation.
This task should therefore be entrusted to
your local agent or automotive machine shop.
8 If for any reason the pistons are separated
from their rods, mark them numerically on the
same side as the rod markings to ensure
correct refitting.

Refitting

9 If new pistons or piston rings are heing
fitted to the old bores, it is essential to
roughen the cylinder bore walls slightly with
medium grit emery cloth to allow the rings to
bed in. Do this with a circular up-and-down
action to produce a criss-cross pattern on the
cylinder bore walls, Make sure that the
bearing journal on the crankshaft is protected
with masking tape during this operation.
Thoroughly clean the bores with a
paraffin-scaked rag and dry with a lint-free
cloth Remove the tape from the crankshaft
Journals and clean them also.

10 Commence reassembly by lubricating the
cylinder bores and crankshaft jourmals.

11 Space the pisten rings around the pistons
s0 that their end gaps are 180° apart. In the
case of the oil scraper ring, offset the gaps in
the upper and lower rails by 25 to 50 mm to
right and left of the end gap of the central
section. Offer a piston/connecting rod

= cm—

15.12 Piston ring compressor fitted

assemply to its bore, making sure that it is the
right way round (see illustration).

12 Oil the piston and rings, then fit a piston
ring compressor to the piston and tighten it to
compress the rings (see illustration).

13 Gently tap the piston through the ring
compressor and into its bore using the
hammer handle, Guide the connecting rod
near to its crankshatt journal and then fit the
bearing shell upper half.

14 Ease the connecting rod onto the journal,
fit the lower shell to the cap and fit the cap to
the rod (see illustration). Refit and tighten the
retaining bolts to the specified torque (see
illustration).

15 Repeat the sequence described for the
remaining three piston/ connecting rods.

16 Refit the cylinder head, ocil pump and
sump, as described in earlier Sections.

16 Flywheel - removal and
refitting

P

Removal

1 Remove the clutch assembly and the
release bearing, as described in Chapter 6.

2 Undo the three bolts and remove the
release bearing guide tube.

3 Mark the position of the flywhesl in relation
to the crankshaft mounting flange or pulley.

4 Wedge a screwdriver between the ring gear
teeth and transmission casing and then undo
the socket-headed retaining bolts using a
multi-tooth key or socket bit (see illustration},
Remove the bolts and withdraw the flywhesal.

Refitting

5 Refitting is the reverse seqguence (o
removal. Tighten the flywheel retaining bolts
to the specified torque.

17 Engine/transmission %
mountings - removal and §
refitting

Removal
1 The engineftransmission assembly s

supported in a tnangular arrangement of three
mourtings: one on the right-hand side
supporting the engine, one on the left-hand
side supparting the transmission and a third
centrally sited mount supporting the complete
assembly at the rear.

2 To remove either of the front mountings
position & jack under the engine or
transmission adjacent to the mounting and
just take the weight of the engine or
transmission.

3 Undo the bolts securing the support
bracket to the engine or gearbox and the bolts
securing the mounting to the bodyframe. Lift
off the bracket and remove the relevant
mounting.

4 To remove the rear mounting jack up the
front of the car and support it on axle stands
(see "Jacking and Vehicle Support”).

5 Support the engine/transmission assembly
under the differential cover plate using a jack
and interposed block of wood.

6 Undo the two bolts securing the mounting
to the underbody and the through-bolt and
nut securing the mounting to the support
bracket. Slide the mounting rearwards out of
the bracket and remove it from under the car,

Refitting

7 Inall cases refitting is the reverse sequence
to removal, hut tighten the retaining bolts to
the specified torque. Where thread locking
compound was avident on the old bolts, clean
out the bolt holes using a tap (or an old bolt
with a slot cut in its threads); clean the bolt
threads and apply thread locking compound.
8 If there is an arrow stamped on the rear
mounting, it should point to the front when the
mounting is fitted.

(= his

o

15.14a Fitting a big-end bearing cap

15.14b Tightening a big-end bearing cap
bolt

16.4 Flywheel retaining bolis are
socket-headed

2A
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18.4a Camshaft retaining plate bolts
(arrowed)

18 Camshaft and tappets -
removal and refitting

FFFFF

Removal

1 Remove the engine from the car, as
described in Section 23, and then remove the
sump and timing gear components, as
described in earlier Sections.

2 If the eylinder head is still in place, slacken
the rocker arm nuts, move the rocker arms to
one side and lift out the pushrods, keeping
them in order.

3 Invert the engine or, if the cylinder head is
still in place, lay the engine on its side.

4 Undo the two bolts securing the camshaft
retaining plate in position and |ift off the plate
(see illustrations). The engine front plate
should also be removed as all the bolts
securing it in place have now heen undone.

5 Carefully withdraw the camshaft from the
cylinder block, taking care not to scratch the
bearing journals with the sharp edges of the
cam lohes {see illustration).

6 From within the crankcase withdraw each
tappet from its bore and keep them in order
for refitting (see illustration).

Refitting

T Scrape away all traces of old gasket from
the engirne front plate and cylinder block.
Make sure that both mating faces are clean
and dry.

8 Lubricate the tappet bores in the crankcase
and insert each tappet into its respective
bore,

-

18.4b Removing the engine front plate

9 Lubricate the camshaft bearing journals
and carefully insert the camshatt.

10 Place a new gasket in position and then
locate the front plate, patterned side outward,
over the gasket {see illustration). Temporarily
refit two or three of the timing cover bolts to
act as alignment guides, but only tighten them
finger tight.

11 Now position the camshaft retaining plate
with its forks located into the groove in the
boss on the end of the camshaft. Note that
the fork section faces upwards. Secure the
retaining plate with the two bolts.

12 Check that the camshaft is free to turn.

13 Refit the timing gear components and the
sump, as described in earlier Sections. If the
cylinder head is in place, refit the pushrods
and adjust the valve clearances.

14 Refit the engine to the car.

18 Crankshaft rear oil seal -
removal and refitting

Vi

Removal

1 Remove the engine from the car, as
described in Section 23, and then remove the
sump and flywheel, as described in earlier
Sections.

2 Slacken the rear main bearing cap bolts
slightly and withdraw the oil seal from its
location,

Refitting

3 Lubricate the lips of a new cil seal and
carefully ease it over the crankshaft boss and

Removing a tappet

18.6

18.10 Fitting a new front plate gasket

18.5% Removing the camshaft

imo position. Make sure that the seal is fully
entered into its location so that its outer face
is flush with the edge of the bearing cap and
cylinder block,

4 Apply jointing compound to the contact
edges of the main bearing cap and then
tighten the retaining bolts to the specified
torque,

5 Refit the sump and flywheel, as described
earlier, and then refit the engine to the car, as
described in Section 23,

20 Crankshaft and main bearings &
- removal and refitting &

Removal

1 With the engine remmoved from the car, as
described in Section 23, and all the
components removed from it, as described In
garlier Sections, the crankshaft can be
removed as follows,

2 Invert the engine. The three main hearing
caps are all different so note their locations.

3 Undo the retaining bolts and remove the
bearing caps.

4 Lift out the crankshaft and remove the rear
oll seal from the crankshaft boss.

5 Remove the main bearing shells from the
crankcase and bearing caps and identify them
for lacation.

Refitting

6 Commence reassembly as follows.

7 Ensure that the crankcase and crankshaft
are thoroughly clean and that all cilways are
clear. If possible blow the drillings out with
compressed air, and then inject clean engine
oll through them to ensure that they are clear.
& Avoid using old bearing shells; wipe the
shell seats in the crankcase clean and then fit
the upper halves of the main bearing shells
into their seats.

9 MNote that there is a tab on the back of each
bearing which engages with a groove in the
shell seating (in both crankcase and bearing
cap} {see illustration}.

10 Wipe away all traces of protective grease
on the new shells.

11 The central bearing shell also takes up the
crankshaft endfloat. Note that the half-shells
fitted to the cylinder block all have oil duct
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20.9 Bearing shell tab engages with
groove (arrowed)

holes, while only the centre main bearing cap
half-shells has an oil duct hole.

12 When the shells are fully located in the
crankcase and bearing caps, lubricate them
with clean engine cil {see illustration}.

13 Carefully install the crankshaft into
position in the crankcase (see illustration).
14 Lubricate the crankshaft main bearing
journals and then refit the centre main bearing
cap (see illustration). Tighten the retaining
bolts to the specified torque wrench setting.
15 Locate the new oil seal onto the rear end
of the crankshaft. and apply jointing
compound to the block mating flange. Also fill
the grooves on both sides of the rear main
bearing cap with sealant (see illustrations),
16 Fit the rear main bearing cap and tighten
the retaining bolts to the specified torquea {see
illustration).

17 Fit the front main bearing cap, but before

- -
5

a Crankshaft rear oil seal

'

20.12 Lubricate the bearing shells

fitting the retaining bolts smear them with
jointing compound and then tighten to the
specified torque wrench setting. Check that
the bearing cap is exactly flush with the end
face of the crankcase as it 1s tightened.

18 Now rotate the crankshaft and check that
it turns freely, and shows na signs of binding
or tight spots. Check that the crankshaft
endfloat is within the limits specified using a
feeler blade as shown {see illustration). No
provision is made for adjusting crankshaft
endfloat; If it |5 outside the specified limits, the
most likely reasons are wear or incorrect
regrinding {assuming that the correct shells
have been fitted).

21 Engine compeonents -
examination and renovation

¥

Crankshaft

1 Examine the crankpin and main journal
surfaces for signs of scoring or scratches, and
check the ovality and taper of the crankpins
and main journals. If the bearing surface
dimensions do net fall within the tolerance
ranges given in the Specifications at the
beginning of this Chapter, the crankpins
and/for main journals will have to be reground.
2 Big-end and crankpin wear is accompanied
by distinct metallic knocking, particularly
noticed when the engine is pulling frem low
revs, and some loss of oil pressure.

3 Main bearing and main journal wear is
accompanied by severe engine vibration
rumble - getting progressively worse as

20.14 Fitting the centre main bearing cap

engine revs increase - and again by loss of il
pressure.

4 If the crankshaft requires regrinding take it
to an engine reconditioning specialist, who
will machine it for you and supply the correct
undersize bearing shells.

5 On some engines, the crankshaft journal
diameters are machined undersize in
production to allow for greater manufacturing
tolerances.

Big-end and main bearing shells

6 Inspect the big-end and main bearing shalls
for signs of general wear, scoring, pitting and
seratches. The bearings should be matt grey
in colour. With lead-indium Bearings, should a
trace of copper colour be noticed, the
bearings are badly worn as the lead bearing
material has worn away to expose the indium
underlay. Renew the bearings if they are in
this condition or if there are any signs of
scoring or pitting.

201

20.15b Fill the rear main bearing cap
grooves with sealant

r

20.16 Fitting the rear main bearing cap

20.18 Checking the crankshaft endfloat

2A
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HAYNES BRI -_strong!y advised to
renew the bhearings -
m regardfess of their condition

- at time of major overhaul.
Refitting used bearings Is a false
economy.

7 The undersizes available are designed to
correspond with crankshatt regrind sizes. The
hearings are in fact, slightly more than the
stated undersize as running clearances have
heen allowed for during their manufacture.

Cylinder bores

8 The cylinder bores must be examined for
taper, ovality, scoring and scratches. Start by
carefully examining the top of the cylinder
hores. If they are at all worn a very slight ridge
will e found on the thrust side. This marks
the top of the piston travel. The owner will
have a good indication of the bore wear prior
to dismantling the engine, or removing the
cylinder head, Excessive oil consumption
accompanied by blue simoke from the exhaust
can be caused by worn cylinder bores and
plston rings.

9 Measure the bore diameter across the
block and just below any ridge. This can be
done with an internal micrometer or a dial
gauge. Compare this with the diameter of the
bottom of the bore, which is not subject to
wear. If no measuring instruments are
available, use a piston from which the rings
have been removed and measure the gap
between it and the cylinder wall with a feeler
Plade,

10 Refer to the Specifications. If the cylinder
wear exceeds the permitted tolerances then
the cylindears will nead reboring.

11 If the cylinders have already been bored
out to their maximum it may be possible to
have liners fitted. This situation will not often
be encounterad,

Connecting rods

12 Examine the mating faces of the big-end
caps to see if thay have ever been filed in a
mistaken attempt to take up wear, If so, the
offending rods must be renewed.

13 Check the alignment of the rods visually,
and if all is not wall, take the rods to your local
agent for checking on a special jig.

Pistons and piston rings

14 If the pistons andfor rings are to he
re-used, remave the rings from the pistons.
Three strips of tin or 0.38 mm feeler blades
should be prepared and the top ring then
sprung open just sufficiently to allow them to
he slipped behind the ring. The ring can then
be slid off the piston upwards without scoring
or scratching the piston lands.

15 Repeat the process for the second and
third rings.

16 Mark the rings or keep them in arder so
they may be refitted in their original locations.
17 Inspect the pistons to ensure that they are

suitable for re-use, Check for cracks, damage
to the piston ring grooves and lands, and
scares or signs of picking-up the piston walls.
18 Clean the ring grooves using a piece of
old piston ring ground to a suitable width and
scrape the deposits out of the grooves, taking
care not to remove any metal or score the
piston lands. Protect your fingers - piston
rings dre sharp.

19 Check the rings in their respective bores.
Press the ring down to the unworn lower
section of the hore (use a piston to do this,
and Keep the ring square in the hore).
Measure the ring end gap and check that it is
within  the tolerance allowed (see
Specifications). Also check the ring's side
clearance in  its groove. If  these
measurements  exceed the specified
tolerances the rings will have to be renewed,
and if the ring grooves in the pistons are worn
new pistons may be needed.

20 Proprietary piston rings are available
wihich are reputed to reduce oll consumption
due to bore wear without the expense of a
rebore. Depending on the degree of wear, the
improvement produced by fitting such rings
may he short-lived.

21 If new rings (or pistons and rings} are to
be fitted to an existing bore the top ring must
be stepped to clear the wear ridge at the top
of the bore, or the bore must be de-ridged.

22 Check the clearance and end gap of any
new rings. as described in paragraph 19. If a
ring is slightly tight in its groove it may be
rubbed down using an ailstone or a sheet of
carborundum paper laid on a sheet of glass, If
the end gap is inadequate the ring can be
carefully ground urtil the specified clearance
is achieved.

23 If new pistons are to be installed they will
be selected from the grades availahle (see
Specifications), after measuring the bores as
described in paragraph 9. Normally the
appropriate oversize pistons are supplied by
the repairer when the block is rebored,

24 Removing and refitting pistons an the
connecting red is a job for your dealer or
specialist repairar. Prass equipment and a
means of accurately heating the connecting
rod will e required for remaval and insertion
of the gudgeon pin.

Camshaft and bearings

23 With the camshaft removed, examine the
bearings for signs of obvious wear and pitting.
If there are signs, then the three bearings will
nead renewal. This iz not a common
requirement and to have to do so is indicative
of severe engine neglect at some time, As
special tools are necessary to do this work
properly, it is recommended that it is done by
your dealer. Check that the bearings are
located properly so that the oilways from the
bearing housings are not abstructed.

26 The camshaft itself should show no marks
on either the bearing journals or the profiles. If
it does, it should be renewed.

27 Examine the skew gear for signs of wear

or damage. If this is badly worn it will mean
renewing the camshaft.

28 The thrust plate {which also acts as the
locating plate) should not be ridged or worn in
any way. If it is, renew it.

Timing chain sprockets and
tensioner

29 Examine the teeth of both sprockets for
wiear. Each tooth is the shape of aninverted V
and if the driving {or driven) side is concave in
shape, the tooth is worn and the sprocket
should be renewed. The chain should also be
renewed if the sprocket teeth are worn, It is
sensible practice to renew the chain anyway.

30 Inspect the chain tensionar, which s
automatic in operation. The mast important
item to check is the shoe which wears against
the chain. If it is obviously worn, scratched or
damaged in any way, then it must be
renewed, Check the spring for signs of wear
and renew the unit it generally worn or
defective, or when a new chain is being fitted,

Valve rocker arms, pushrods and
tappets

31 Each rocker arm has three wearing
surfaces, namely the pushrod recess, the
valve stem contact, and the centre pivot
recess, If any of these surfaces appear
severely grooved or worn the arm should be
renawed. |f only the valve stem contact area is
Wworn it is possible to clean it up with a fine file.
32 If the rocker ball is pitted, or has flats in it,
this should also be renewed.

33 The nut on the rocker stud is a
self-locking type, If it has been removed or
adjusted many times, the self-locking ring
may have become ineffective and the nut may
be slack enough to turmn invaluntarily and alter
the tappet clearance.

34 The rocker studs should be examined to
ensure that the threads are undamaged and
that the oil delivery hole in the side of the stud
at the base of the thread is clear. Place a
straight-edge along the top of all the studs to
ensure that none is standing higher than the
rest. If any are, it means that they have pulled
out of the head some distance. They should
be removed and replaced with an oversize
stud. As this involves reaming out the stud
hole to an exact size to provide an
interference fit for the replacement stud, you
should seek professional advice and
assistance to ensure that the new oversize
stud is securely fitted at the correct angle.

35 Any pushrods which are bent should be
renewed. On ho account attempt to straighten
them. They are easily checked by rolling over
a perfectly flat surface such as a sheet of
glass.

38 Examine the bearing surfaces of the
tappets which lie on the camshaft, Any
indentation in these surfaces or any cracks
indicate serious wear and the tappets should
be renewed. Thoroughly clean them out,

removing all traces of sludge. It is most
unlikely that the <idlas of the tapnats will prove
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warn but, if they are a very loose fit in their
bores and can readily be rocked, they should
be exchanged for new ones, Itis very unusual
to find any wear in the tappets, and any wear
present is likely to occur at very high
mileages, orin cases or heglect. If the tappets
are worn, examine the camshaft carefully as
welll,

Fiywheel

37 If the teeth on the fiywheel starter ring are
badly worn, orif some are missing, then it will
be necessary to remove the ring and fit a new
one.

38 Either split the ring with a cold chisel after
making a cut with a hacksaw blade between
‘two teeth, or use a soft-headed hammer (not
steel) to knock the ring off, striking it evenly
and alternately at equally spaced points. Take
great care not to damage the flywheel during
this procass, and protect your eyes from flying
fragments.

39 Clean and polish with emery cloth four
evenly spaced areas on the outside face of
the new starter ring.

40 Heat the ring evenly with a flame until the
polished portions turn dark blue. Alternatively
heat the ring in a bath of oil to a temperature
of 200°C. {If a naked flame is used take
adequate fire precautions.) Hold the ring at
this temperature for five minutes and then
quickly fit it to the flywheel, so the chamiered
portion of the teeth faces the gearbox side of
‘the flywheel. Wipe all oil off the ring before
fitting it.

41 The ring should be tapped gently down
onto Its register and left to cool naturally when
the contraction of the metal on cooling will
ensure that it is a secure and permanent fit.
Great care must be taken not to overheat the
ring, indicated by it turning light metallic blue.
If this happens the temper of the ring will be
lost.

42 |f the driven plate contact surface of the
flywheel is scored or on close inspection
shows evidence 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 specialist engine repairer and
if it is not possible, renew the flywhesl
complete.

43 If the needle bearing in the centre of the
crankshaft flange is worn, fill it with grease
and tap in a close-fitting rod. Hydraulic
pressure will remove it. Tap the new bearing
into pasition and apply a little grease.

22 Engine lubrication system -
general description

The engine lubrication system IS quite
conventional, A gear type oil pump draws oil
up from the sump, via the suction pipe and
strainer, and pumps the oil under pressure in
the cartridge oil filter. From the oil filter the oil

flows into galleries drilled in the engine block
to feed the main bearings on the crankshaft
and the moving components of the cylinder
head. Oil is bled from the main bearing
Jourmals in the crankshaft to supply the
big-end bearings.

Therefore, the bearings which receive
prassure lubrication are the main crankshaft
bearings, the big-end bearings, the camshaft
hearings, and the rocker arms.

The remaining moving parts receive oil by
splash or drip feed and these includs the
timing chain and associated items, the
distributor and fuel pump drive, the tappets,
the valve stems and to a certain extent the
pistons.

The lubrication system incorporates two
safeguards. The first 15 a pressure operated
hall valve situated in the gallery between the
oll and oil filter, This is in effect a filter bypass
valve and allows oil to pass directly into the
engine block gallery, downstream of the filter,
when the filter is clogged up and resists the
flow of oil.

The second systern is an oil pressure relief
valve, located in the oil pump casing, which
controls the oil pressure to the specified
maximum.

¥

23 Engine - removal and refitting

X
D

Removal

1 The makers recommend that the engine be
removed from above, leaving the gearbox in
the vehicle,

2 Disconnect the battery positive and
negative terminals. Remove the bonnet
{Chapter 11).

3 Remove the air cleaner (Chapter 44},

4 Drain the cooling system (Chapter 1).
Disconnect the coolant hoses from the water
pump, thermostat housing and cylinder head.
not forgetting the heater hoses.

5 Disconnect and plug the fuel pump feed
hose, and {when fitted) the fuel return hose.
Be prepared for fuel spillage.

6 Disconnect the throttle and choke cables
from the carburettor (Chapter 44).

7 Disconnect the brake servo vacuum hose,
gither from the servo or from the manifold.
Secure the hose so that it will not be
damaged.

8 Release the electnical connectors for the oil
pressure switch and the coil LT terminals.
Unplug the coil-to-distributor HT lead at the
distributor cap.

8 Disconnect the engine wiring harness
multi-plug, pressing its locking device to
release it.

10 Withdraw the clutch input shaft {see
Chapter 6),

11 Unbolt the exhaust downpipe from the
marufold.

12 Remove the three flywheel cover plate

bolts, which are accessible from below,

13 Secure the lifting tackle to the engine and
take its weight.

14 Support the gearbox with a jack or blocks,
then remove the right-hand mounting
completely.

15 Remaove the remaining engine-to-clutch
housing bolts.

16 Make sure that no attachments have been
overlooked, then carefully draw the engine
away from the clutch housing and Iift it out.

Refitting

17 Refit in the reverse order to removal,
referring to the appropriate Chapters for
guidance if necessary. If the clutch has hean
disturbed, make sure that the driven plate is
centralised {Chapter 8), otherwise it will not be
possible to refit the cluteh input shaft,

18 Refer to Section 24 before starting the
engine.

24 Engine - initial start-up after
overhaul

1 Make sure the battery is fully charged and
that all lubricants, coolant and fuel are
replenished.

2 If the fuel system has been dismantled it will
require several revolutions of the engine on
the starter motor to pump the petrol up to the
carburettor.

3 As soon as the engine fires and runs, keep
it going at a fast tickover only (no faster) and
bring it up to the normal working temperature.
4 As the engine warms up there will be odd
simells and some smoke from parts getting
hot and burming off oil deposits, The signs to
look for are leaks of water or oil which will be
obvious If serious. Check also the exhaust
pipe and manifold connections, as these do
not always 'find" their exact gastight position
urtil the warmth and vibration have acted on
them, and it is almost certain that they will
need tightening further, This should be done,
of course, with the engine stopped.

5 When normal running temperature has
been reached adjust the engine idling speed,
as described in Chapter 1, and check the
valve clearances, as described in Section 7 of
this Chapter.

6 Stop the engine and wait a few minutes to
see If any lubricant of coolant is dripping out
when the engine is stationary.

7 Road test the car to check that the timing is
cormect and that the engine is giving the
necessary smoothness and power. Do not
race the engine - if new bearings and/or
pistons have been fitted it should be treated
as a new engine and run in at a reduced
speed for the first 500 miles (800 kmj.

8 If many new internal components have
been fitted, it will be bensficial to changs the
engine oil and oil filter after the first 1000 miles
{1600 kmy.
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Specifications
General
TR o voninommas s s 0 M T S s s S Four-cylinder, in-ling, water-cooled, single overhead camshaft,

transversely mounted

Engine codes:
1.3 litre models
1.4 litre models
1.6 litre models
1.8 litre models
s D e s ol o) Lo e i TRl B N et TR R U [ T, R o

Note: The engine code forms the first digits of the engine number

Bore x Stroke:

1.3 litre models
1.4 litre models
1.6 litre models:

165H engine

165Y and C16NZ engine
1.8 litre models
2.0 litre models

Capacity:

1.3 litre models
1.4 litre models
1.6 litre models
1.8 litre models
2.0 litre models

Firing order

Crankshaft rotation

Compression ratio:
13N and 13NB engines
135, 165H, 20NE and CZ0NE engines
T4NV or CT14NZ
18E engine
165Y, CT16NZ, 185E, 20SEH and 20SER engines

Camshaft toothed belt tension (using gauge KM-510-A): .. ... ...
New belt, cold
New belt, warm
Used belt, cold
Used belt, warm

13N, 13NB or 13 5

T4NY or C14NZ

16SH, 165V or C16NZ

18E or 185E

Z20NE, 20SEH, 205ER or C20NE

75.0% /3.4 mm
F7.6% 734 mm

BO.0x 79.5 mm
79.0 2 81.6 mm
B84.8 x 79.5 mm
86.0 ¥ 86.0 mm

28

1389 ce

1598 cc

1796 co

1988 ce

1-3-4-2 (No.1 cylinder at timing belt end)
Clockwise

1.6, 1.8 and 2.0 litre
30
8.0
3.0
8.0
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Cylinder head
PASECIRE soivvaasinua, s i GIRHIDEN, Soieme arabas i SRR I RIS Hais
Maximum permissible distortion of sealingface ... .. .. ... 0.0
Gverall height:of extifdgr ieadh <o v s sseaiie i aas
Yalve seat width:
Inlet;
A1, 3.1, LB e and TBE SrgiNgs vo wwvws oo wameme g s
185Eandall 20 ltreengines i s mihs Sy ma
Exhaust:
All 1.3 1.4, 1.6 litreand TBE @ngines ...oviivivivnviinieins
TE8SE afichall 20 Ireengifnes oo covewmn s e e s i s

VYalves and guides
Vale cloatanieB ni desmna S SURGHRR S i s. St AT, 21
Valve length:
e B 1 e R e e T
e ERITES pa e S, o0 WA A e L S, e
1.8 litre engines:
TEBHERIGES © o sopmmnm e Fsss e i msis e famvse s e
TeEY afid @TENZEngines v e ssvimin svsiiai i dea
1.8 litre engines:
TREIBIIIEG i fmsii s GRS Semsn et SR, fus
TRSERNGINGE ©aummee smmemm s e sss - s fase b e st
20 e engines iy spye daims SREE Salai S e
Valve stem-to-guide clearance:
Todzand T | eeeniles s e SuuEeniins S
1.6 litre engine:
TESH g TeESY engines:a saiivn s e Sidvaliim s s
P TENE TR imriea oo miiim s i s @R e g e e
1.8 litre engine:
TFSETOERAIIE 4, s, ot e e i e o SR i T o5
EESERNGIES ) aae st b ond adewermd s et poesen b d s bl s
RIS EREIEIE . g S e e SN R S
Valve guide installed height:
T2l LA AP EUTGINES e i duseiimesl Sim o m il v i 2
AllBlitreand 1BEengines .. oo s
185 atd all 2 SNt oiimn s i s s e
Yalve stem diameter:
Voo NERSRTIGING.  poscsninn daesin SmEsaa dein Srdmas, ey as o
DAL eE N e M b Smb e . e s Wl e
1.6 litre engine:
TESH ARG TOB BN . o clmmiienmsa . s e e s
L TRMNES e smisme SR SeEis S srEsirlinies s
1.8 litre engine:
TREBIINE - Sewmiaese S Sieen SRime, ses s fs
TEEEERIRES oo i b e £ e ok i o Simssis s e s
AP REEE e S e R SR P e
CRTEERITEGE o oo b s e e s ) S Ermmn st e
Valve guide bore diameter:
13 are T IR BrOIES o s mmvi coremn Saimin i eaemuagien s
Tty ligand 2.0 e 2ngines: sy s aimiad SvEiarees o

Camshaft
ST | T et R R O L L AL A L o Py
EReiHoab s srminmmis o s wemis Susin s e, e
Camshaft journal diameters:
1.3, 1.4 and 1.6 (C16NZ) litre enginas:
Rl b s b A 4 .. e S g

Fleitie, sty oot fo. il s, o ol fom. swcoem. Rmiormls s

BIET T, bbbl i Svc-semmpiSibobon. Szt bbb

Light alloy
0.025 mm
957510 96.25 mm

1.3t0 1.4 mm
1.0t 1.5 mm

1.710 1.8 mm
1.71t0 2.2 mm

Automatic by hydraulic valve lifters (cam followers)

105.3 mm
105.0 mm

106.5 mm

104.2 mm

104.2 mm

Inlet

0.020to 0.050 mm

0.015to 0.042 mm
0.020tc 0.050 mm

0.015t0 0.042 mm
0.012 to 0.052 mm
0.018 to 0.052 mm

80,85 to 81.25 mm
20,95 to 81.85 mm
83.50 to 83.80 mm
Inlet

7.000 to 7.010 mm
6.998 to 7.012 mm

7.795 to 7.970 mm
6,998 to 7.012 mm

1795 t0 7.970 mm
6,998 to 7.012 mm
6,898 to 7.012 mm

0.075, 0.150, 0.250 mm

7.030 to 7.050 mm
2.000 to 8.017 mm

0.03 mm max
0.09tc 0.21 mm

39,435 to 39.450 mm
38.685 to 39.700 mm
39.935 to 39.950 mm
40.125 to 40.200 mm
40,435 to 40.450 mm

42.455 to 42.470 mm
42 705 to 42,720 mm
42,955 to 42.970 mm
43205 t0 43.220 mm
43.4585 to 43.470 mm

Exhaust
0.040 to 0.070 mm

0.030 to 0.060 mm
0.020 to 0.050 mm

(1.030 to 0.060 mm
0.040 to 0.070 mm
10.040 to 0.070 mm

Exhaust
6.980 to 6,990 mm
£.978 to 6,992 mm

7.857 to 7.970 mm
6.978 to 6.992 mm

7.957 to 7.970 mm
5.978 to 6.992 mm
6.978 to 6,992 mm
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Camshaft bearing (direct in housing) diameters:
1.3, 1.4 and 1.6 {C16NZ) litre engines:
o P

ey v SRbmE s SRR LR R ARG« e S

PR immnianis st s T A SR R - R S e

Piston rings
NUPEEEOF PSS ENGE oy sueessn s i s s s s sy
Ring end gap:
g T O T R T
CHCEONEOL AN o n o vammm e o 5w e e X R S S
Ring gap offset (to gap of adjacent ring)

Gudgeon pins
Length:
T3 and T4 MESERGINES o5 oo mwmi oo e s s e sems 5o
T8 L B-and 2 IR BRGINBE v ian vivihiemiesin s v Dy
Diameter:
1.3and 1A Mreengines . o oo vwn cviinm e ie sviisivass vai
1:8: 1.8and 20 Rreengines & i « e amse saiineiamse oan
Clearance in piston:
1Zand T MpEBNGINes con s ot Jamihes i o
U2 B e O[T 72w p (1 MO o (5 SR e
Elearance |MeoRnse R TEh .o oo s v v onmses emn s sems om0

Crankshaft and bearings
Nemberobmai BealiThs oo covesn amme et S G
Main bearing journal diameter;
1.3, 1.4, and 1.6 (16SV and CT16NZ] litreengings . ... ... oovv ety
1.6(165H), 1.8and 2.0ltreengines . .. .. oo ve e e
Crankpin diameter:
1.3, 1.4, and 1.6 (165V and C16NZ) litreengines . ... ..o veen e
1.6 (165H), 1.8 and 2.01tre engings . . v v e v cv e e enee s
sl e shem o o, oo i de,  smon.,  oens Stmemm, w4
Crankshaft endflcat:
1.3, 1.4, and 1.6 165V and C16NZ) ltreengines . ... ... ... ...
1.6(06SH)L 1.8and 2.0ltreengines . o o ive e vv i vieivnnn e
Main bearing running clearance!
1.3, 1.4, and 1.6 (165V and CT1BNZ) litreengines . .. ... . ooen .
1.6(165H), 1.8and 2.0 lEreengiles . .« v ve e e ie i vnee e
Big-end running clearance:
1.3, 1.4, and 1.6 {165V and C16NZ] litreengines . ... .. .vevn e
1.6 (165H) and 1.8 litre engines
2.0 litre engine
Big-end side-play;
1.3, 1.4, and 1.6 {165V and C16NZ] ltreengines . ... .o vvee vt
1.6(16SH), 1.8and 2.0ltreengines . .. v ve e e e
Bearing shell identification:
Top shells:
Main Bearmigs. Standand o o osws oonmmen s s e s ems e
Main beatings, 0.2 mmundersize ..o o oo oo oo oo
Main bearings, 0.5 mmundersize . ..o
Big-end hearings, standard ... ... . ..o iiieen
Big-end bearings, 0.25 mm undersize
Big-end bearings, 0.5 mm undersize
Battom shells:
RIS HEanREE, SERHERI L bvwmn spmmanemms o e et
Main bearings, 025 mmundersize .. ..o ii e e
Main bearings, 0.5 mmundersize . .o i es e o
Big-ehd bearings, sndard ..o v onmen s sre e s ve
Big-end bearings, 0.25 mm undersize
Big-end bearings, 0.5 mmundersize ... ... o e
Main and hig-end bearing journal cut-of-round .. ..... ... ...
Crankshaft radial run-out {at centre journal, shaftin block) .. ...... ..

39.500 1o 39.525 mm
39.750 10 39,775 mm
40.000 to 40.025 mm
40.250 to 40.275 mm
40.550 to 40,525 mm

42.500 to 42 525 mm
42,750 10 42,775 mm
43.000 to 43.025 mm
43.250 10 43.275 mm
43.500 to 43.525 mm

2 compression, 1 oil control

0.3t00.5mm
0,40 to 1.40 mm
180"

65 mm

0.007 to 0.010 mm
0.011 to 0.074 mm
Nene (interference fit)

54.972 to 54.985 mm
57.982 to 57.995 mm

42,971 10 42,987 mm
48.871 10 42.927 mm
0.25 and 0.50 mim

0.1 to 2.0 mm
0.07 to 0.3 mm

0.025 to 0.05 mm
0.015 to 0.04 mm

0.079to 0.071 mm
0.019to 0.063 mm
0,006 to 0.031 mm

011 to 0.24 mm
0.07 to 0.24 mm

Brown
Brown/blues
Brownfwhite

Green
Grean/blue
Greenfwhite
MNone

Blue

White

0.04 mm max
0.03 mm max

2B
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Flywheel
Refinishing limit - depth of material which may be removed from
GG TEIETION S UITAIGE & s v o i i 5o s 0 om0 5152 0.3 mm max

Lubrication system
Ol pump tolerances:

(BRI CISITa Tl mot . O, S o L I S 8 S 0.1100.2 mm
Gear-to-housing clearance (endfloat):
1.3, 7.4 and 1.6 165V and C16NZ) litreengines . ............. 0.08to 0.15 mm
1.6{(165H), 1.8and 2.0 litreengines . .........ovveiniiiin . 0.03t0 010 mm
Oil pressure atidle {engine warm} ... oo v e 1.5 bar
Torque wrench settings Nm Ibf fit
Flywheel to crankshaft:
U HEEEEERAING v s, s dumemaliai, desaiarsaese. wi 60 44
1.4 and 1.6 (185V and C16NZ) litre engines;
e L R R 35 26
SEILEEE oo, 0Ei e sl e s, SRR e S R, s Angle tighten a further 30 to 45°
1.6 (165H), 1.8 {138E) engines:
DA T s o, £ 0 e s i, R A v 20 37
SR aeasimen . puser sl Sl elien cie s s e b T e Angle tighten a further 25 to 35°
1.8 {(185E) and 2.0 litre engines;
SRR | seius, weniliv, natei. SISRT R R, AR i s 65 48
BIGHCNE s by S e el S e b —" b Angle tighten a further 30 to 45°
Enisenlateteieratiksbialn « o v sveaies s sl g s 60 44

Main bearing cap bolts:
1.3 litre engine:

Balts BArt N 1T OR2 8027 snera ssmintiisaras, fmmmetnsie. i 65 48
Bolts Part No. 90 215 694:
SEEE v R R e i A 50 7
BREEEd fn Sl D SR S SRR S5 Angle tighten a further 45 to 60°
1.6 (165H) and 1.8 (18E) litre enging:
BoltsiPart W DO ZUBEAT™ sicva s Biies. s m i e i 65 48
Bolts Part No. 90 234 042:
ST (ot e O T B ) (00 S Rt Ty ) (s 50 37
STREES o st S R S SRR SR Rl Angle tighten a further 45 to 60°
1.4 and 1.6 {165V and C16NZ) litre engines;
SRR T avaina il ame i RO o IR S R RIS i 50 37
SRR nltimd ol o e g e 8w i e e e e g Angle tighten a further 45 to 607
1.8 (18SE) and 2.0 litre engines;
SRAPE || e, R A B S TR R RS . 50 37
SN e b iEed ormmeen el rmenaiae s b R ey Angle tighten a further 40 to 50¢
‘Use these bolts onty if the angle-tightening bolfs are not avaitable
Qlpump-rellefvMalve Gam i duien Sie e o SR T ol 30 22
Ol PEsEETE SIEER o vismmre s somfen e s e s e 30 22
Gl PURIRBRBIES o prvsiasmransimmtis, SmbiEe s e SRRA G, R SRR 6 4
L o e g e 45 33
SUMEaRCEOIES o e st 4 @i & 60 0 i e 3 S He 5 4

Big-end cap baolts:
1.3, 1.4 and 1.6 (16SY and C16NZ) litre engines

Bolts with1d mmthread length ... ... . .. oo 28 21
Bolts with 40 mm thread length:
SRR (om0 5 G ST 1R [ S s e e S 25 18
DEELEE o, emuislr e s Bl SR A S s Angle tighten a further 30°
1.6 (165H) and 1.8 (18E}engines . ...t s 45 33
1.8 {185E) and 2.0 litre engines:
SETAREI . it et e e ST Tt e S e e 35 26
SEAERTE wiivend e e i B 0 SR R s Angle tighten a further 45

Cylinder head baolts:
1.3, 1.4 litre and 1.6 (165Y and C18NZ) litre engines:

SOPEETET ] i ool S A o TR AR 25 18
SEAEETE S DR T S e S e ol S Angle tighten a further 60°
SEEIR: e s sy i vt i e R S TR by o) b Angle tighten a further 80°
BREOED: nvpc il R s bt e i i ainimiy SRk, dis Angle tighten a further 30°
Warm the engine up to normal operating temperature then ... ... Angle tighten a further 30°
1.6 (165H), 1.8 and 2.0 litre engines:
ZHA0E T s svisineis ey RS SRR S e S 25 18
SSTREEL e, S . S . ) S— o b Turn bolt through 60°
SEIUET. i, e T e e e AT PR e e Turn haolt through 60°
SIS Cah mem e b g S s moiion or Sl i omd e Turn bolt through 807

Warm the engine up to normal operating temperature thern ... ... Angle tighten a further 30¢
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Torque wrench settings (continued) Nm
CamshaftsprocketBoll o oo e b i e desma e v 45
Crankshaft pulley bolt:
1.3, 1.4 and 1.6 (168V and C1BNZ) litre engine:
Boltwith 23 mmthread length . ... . covvinin e e 55
Bolt with 30 mm thread length:
Shamgl || e S e S T S R e R 55
BEHOEE oo gm0 amohies B i i 5 s o

1.6, 1.8 and 2.0 litre engine

Crankshaft sprocket bolt - 1.6 (165H), 1.8 and 2.0 litre engines:

Ibf ft
33

1

41

Angle tighten a further 45 to 60
20

15

BRGET o i S e AR R R 130 96

SEACICR s fasire: BEET SO S A e PR S Angle tighten a further 40 to 50
Starter motor balts:

Mo R RN, | jars o i A i s 0 o s S e S e s 147 25 18

1.6, 18000 200 RIEBO0IEE: 100y v oo s v v s s s v 45 33
Engine mounting brackettocrankcase ... . ocoi i e i 50 37
Engine mounting bracket to transmission .. ..o oo i 30 22
Engiie mountingste BOHYITamE .o vwe g wgem s s s v 40 30
Alternatar Bracket o BIOeK oo i viin i i v 40 30
Fuelpumptocamshalt Bousing o cow s o aivivie s o 18 13
Note: Al bofts which are angle tightened must be renewed whenever they are disturbed

renew the crankshaft rear cil seal with the Reﬁtting

1 General description

The engine is of four-cylinder, in-ling
overhead  camshaft  type, mounted
transversely at the front of the car.

The crankcase is supported in five shell
type main bearings. Thrustwashers are
incorporated in the centre main bearing to
control crankshaft endfloat.

The connecting rods are attached to the
crankshaft by honizontally split shell type main
bearings, and to the pistons by gudgeon pins
which are an interference fit in the connecting
rod small-end bore. The aluminium alloy
pistons are fitted with three piston rings: two
compression rings and an oil cantral ring.

The camshaft is driven by a toothed rubber
belt from the crankshaft and operates the
valves via rocker arms, The rocker arms are
supported at their pivot end by hydraulic
self-adjusting valve lifters {ball studs) which
automatically take up any clearance between
the camshaft, rocker arm and valve stems.
The inlet and exhaust valves are each closed
by a single spring and operate in guides
pressed into the cylinder head.

Engine lubrication is by a gear type pump
located in a housing attached to the front of
the cylinder block. The oil pump is driven by
the crankshaft, while the fuel pump {on
carburettor medels) and the distributor are
driven by the camshaft.

. = =
2 Compression test - description %
and interpretation &

Refer Chapter 2A, Section 2.

3 Operations requiring engine
removal

The design of the engine is such that great
accessibility is afforded and it is only necessary
to remove the engine for attention to the
crankshaft and main bearings. It is possible to

engine in the car, but this entails the use of the
manufacturer's special tools and it is quite a
difficult operation due to lack of working
clearance. For this reason this operation is
described with the engine removed,

4 Engine dismantling and
reassembly - general information

Refer to Chaptar 24, Section 5.

5 Ancillary components - removal
and refitting

Refer to Chapter 24, Section 8. For fuel
injection models, refer to the appropriate
Sections of Chapter 4B,

6 Oil pressure regulator valve -
removal and refitting

B

Removal

1 From just to the rear of the crankshaft
pulley, unscrew the pressure requlator valve
and extract the spring and plunger.

2 Renew the spring If it is distorted or weak
fcompare it with a new one if possibla).

3 If the plunger is scored, renaw i.

4 Clean out the plunger hole and reassemble
using a new plug sealing washer.

7 Camshaft toothed beit - %

removal, refitting and adjustment &

Nate: The following procedure will necessitate
re-positionfng of the water pump which,
tumn, is fikely to cause leakage from around the
seafing flange. Minor feakage can normally be
rectified by using a proprietry radiator seafing
product In the coofing system, although it is
preferable fto remove the water pump
completely and fit a new sealing ring {for
further information see Chapter 3}

Removal

1 Undo the belt cover retaining bolts (sarly
models) or release the retaining clips (later
maodels) and remove the cover.

2 Use a socket or spanner on the crankshaft
pulley to turm the crankshaft until No 1 piston is
at jts finng point, indicated by the notch on the
crankshaft pulley being in line with the pointer
on the oil pump heusing, and the mark on the
camshaft sprocket being in line with the rib on
the camshaft housing {see illustrations).

3 Slacken the alternator mounting and
adjustment bolts, move the alternator towards
the engine and remove its drivebelt. Where

7.2a Crankshaft pulley notch and oil pump
peinter in alignment (arrowed)

7.2b Camshaft sprocket mark and housing
rib {hath arrowar) should be alianed

2B
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7.4 Jamming the flywheel ring gear

necessary, unscrew the union nuts and
disconnect the oil cooler pipes from the filter
housing to improve access to the crankshaft
pulley.

4 On 1.3, 1.4 and 1.6 (168V and C16NZ) litre
engines, release the crankshaft pulley central
bolt without disturbing the set position af the
crankshaft. To provent the crankshaft turning
it may be sufficient to engage a gear (manual
gearbox only) and apply the handbrake; a
better way is to remove the flywheel bottom
cover plate and jarm the flywheel ring gear with
a large screwdriver or a tyre lever (see
illustration), Remove the bolt and the pulley.

5 On 1.6 (16SH), 1.8 and 2.0 litre engines,
remove the four Allen screws which secure
the pulley to the sprocket. Remove the pulley.
6 On all models, drain the cooling system as
described in Chapter 1.

7 On later {June 1990 onwards) 1.4 litre and
1.8 (165Y and C16NZ] litre engines which are
fitted with a spring-loaded automatic
tensioner, lock the tensioner in its slackest
position. To do this move the tensioner
indicator arm clockwise until the holes in the
baseplate and arm align and lock the
tensioner in position with a suitable rod (see
illustration 7.15).

8 On all models, slacken the three bolts
which sccure the water pump. The bolts arc

7.8 Slackening a water pump bolt

accessible through holes in the belt backplate
(see illustration).

9 Swivel the pump to release the tension on
the toothed belt. There are flats behind the
pump sprocket for this purpose (see
illustration), Note the belt's running direction
if it is to be used again, then slip it off the
sprockets. At this point, also notc the
statament at the beginning of this Section,

10 A new belt, ar one which is to be re-used,
must not be kinked or be contaminated with
oil, grease etc

Refitting

Later (June 1990 onwards) 1.4 litre
and 1.6 (165VY and C16NZ) litre
engines

11 Fit the now belt without disturbing the sct
position of the crankshaft and camshaft
sprockets. Apply some tension by moving the
water pump and check that the timing marks
are correctly aligned (see illustration).

12 Retit the crankshaft pulley bolt and
withdraw the locking rod from the spring-
loaded automatic tensioner.

13 Rotate the water pump and set the belt
tension so that the automatic tensioner
indicator arm and backplate holes are aligned
{the tensioner arm will have moved fully

7.9 Swivelling the water pump using a
spanner on the flats

clockwise). Tighten the water pump bolts
securely.

14 Rotate the crankshaft smoothly through
two complete turns clockwise until the timing
marks are realigned (see illustration 7.11).

16 Slacken the water pump bolts and rotate
the pump anti-clockwise slightly until the
automatic tensioner arm is positioned in the
centre of backplate notch (see illustration).
When the tensioner is correctly positioned,
tighten the water pump bolts to the specified
torque setting.

16 Rotate the crankshaft through two more
complete turns clockwise (so that the timing
marks are aligned again) and check that the
tensioner arm and backplate notch are still
correctly aligned. It not, repeat the operation
in paragraph 15,

17 Once the tensioner position is correct,
remove the crankshaft pulley bolt,

18 Refit all disturbed components by
reversing the removal sequence. Adjust the
auxiliary drivebelt and refill the cooling system
as described in Chapter 1.

All other models

18 Fit the now belt without disturbing the set
position of the crankshaft and camshaft
sprockets. Apply some tension by moving the
water pump.

2o

Y

7.11 On 1.4 and 1.6 (165V and C16NZ) litre engines, align the
camshaft sprocket mark with the backplate rib and the crankshaft

sprocket (1) is aligned with the backplate/oil pump housing

groove (2)

7.15 Camshaft toothed belt tensioner indicator arm (1), baseplate
(2) and locking holes - later 1.4 litre and 1.6 {165V and C16NZ) litre

engines
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7.21 Checking the camshaft toothed belt
tension with gauge KM-510-A

20 Refit the crankshaft pulley and check that
the pulley and camshaft sprocket marks are
still corractly aligned {paragraph 2). If not,
release the belt tension and align the
sprockets correctly. Tighten the crankshaft
pulley bolt to the specified torque, using
locking compound on the bolt threads.

21 To adjust the tension of the belt, ideally
the tension gauge specified by the makers
{KM-51 0-A) should be used (see illustration).
If this is available, proceed as follows.

22 Turn the crankshaft through at least half a
turn in the normal direction of rotation. Set the
tension gauge, apply it to the 'slack’ side of
the belt (above the alternator) and release it.
Read the gauge and compare the figure with
that given in the Specifications.

23 If adjustment is recessary, move the
water pump to increase or decrease belt
tension, rotate the crankshaft through one full
turn and take another gauge reading. Repeat
as necessary until the desired tension is
achieved.

24 |n the absence of the belt tension gauge,
an approximation to the correct tension can
be judged by twisting the belt in the middle of
its "slack’ side (between water pump and
camshaft sprocket). It should just be possible
to twist the belt through 90 ° {a quarter tum)
by hand {see illustration), A belt which is too
tight will normally be heard to hum or honk
when running,

8.19

Remeoving a rocker arm

7.24 Checklng the belt tension by twisting
it between the water pump and camshaft
sprockets

25 When adjustment is correct, tighten the
water pump baolis to the specified torgue.
Refit and secure the belt cover.

26 Refit and tension the alternator drivebelt
and refill the cocling system, both as
described in Chapter 1. Refit the flywhee|
hottom cover If it was removed.

8 Cylinder head - removal and
refitting

Vol did

Removal

MNote: The procediwe given here s for
carburettor maodels. The procedure for fuel
infection madets is sirmilar; refer to Chapter 48
for detaifs of fuef infection component removal
and wiring disconnection.

1 The cylinder head may only be removed
when the engine |5 cold, otherwise there is a
risk of distortion.

2 Disconnect the battery earth lead.

3 Remove the air cleaner, (Chapter 4),

4 Drain the cooling system, (Chapter 1).

5 Disconnect the radiator and heater hoses
fram the cylinder head and inlet manifold.

6§ Disconnect and plug the fuel lines and
unbolt the fuel pump. Also disconnect the fuel
return line from the T-piece or carburettor. Be
prepared for fuel spillage.

7 Unbolt and remove the camshaft cover,
noting the location of the clips which secure
the HT leads and fuel lines. Also disconnect
the breather hose (when fitted). Recaver the
gasket.

8 Disconnect the control cables and electrical
cables (as applicable) from the carburettaor,
referring to Chapter 44 if necessary.

9 Release the coclant pipe bracket at the inlet
manifold,

10 Disconnect the brake servo vacuum hose
from the inlet manifold.

11 Slacken the alternator pivot bolt, remove
the adjusting strap bolt at the engine end and
remove the alternator drivebelt,

12 Align the timing marks, slacken the
camshaft toothed belt and remove it from the
carmshaft sprockeat, as described in Section 7.
Unless it is wished to remove the belt entirely,
there is no need to remove the crankshaft

pulley.

13 Disconnect the HT leads, identifying them
if necessary. Remove the distributor cap and
the distributor itself, {Chapter 5).

14 Disconnect the temperature gauge wire
from the sender on the thermostat housing or
inlet manifold.

15 Unbolt the exhaust downpipe(s) from the
exhaust manifold,

16 Following the reverse sequence to that
shown in ifllustration 8.26a, slacken each
cylinder head bolt by a quarter tum, Following
the same order, slacken each bolt by a half
tum, then remove them completely. The bolts
should by discarded, and new ones used for
refitting.

17 Lift off the camshaft housing and
camshaft, disconnecting any breather hoses
which are connected to the housing.

18 Lift off the cylinder head using the
manifolds as handles if it is stuck. Do not prise
between the head and block or damage may
result,

19 Remove the racker arms and thrust pads
from the cylinder head. Withdraw the
hydraulic valve lifters and immerse them in a
container of clean engine cil to avoid any
possibility of them draining. Keep all
components in their original order if they are
to be refitted (see illustration).

20 If the cylinder head has been removed for
decarbonising or for attention to the valves,
hydraulic valve lifters and springs, reference
should be made to Sections 10.and 11.

Refitting

21 Before refitting the cylinder head, ensure
that the block and head mating faces are
spotlessly clean and dry with all traces of old
gasket removed. Use a scraper to do this, but
take care to cover the water passages and
other openings with masking tape or rag to
prevent dirt and carbon falling in. Remove all
traces of oil and water from the bolt holes
otherwise hydraulic pressure created by the
bolts heing screwed in could crack the block
or give indccurate torque settings. Ensure that
the bolt threads are clean and dry.

22 When all is clean locate a new gasket on
the block so that the worn OBEN or TOP can
be read from above (see illustration). Do not
use any jointing compound on the gasket.

23 Refit the hydraulic valve lifters, thrust
pads and rocker arms to the cylinder head in

= —T
. ' OBEN/ TGP ‘

8.22 Head gasket must be fitted with the
word OBEN for TOP) uppermost

2B
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Exhaust

8.26a Cylinder head bolt tightening sequence

their original positions. If new hydraulic valve
lifters are being used, or if they were
dismantled for cleaning, immerse gach one in
a container of clean engine oil and compress
it (hy hand) several times 1o charge (L.

24 locate the cylinder head on the block so
that the positioning dowels engage in their
holes,

25 Apply a uniform bead of jointing
compound to the mating face of the cylinder
head and lower the camshaft housing into
place. Position the sprocket with the timing
marks aligned.

26 Fit the new cylinder head bolts and
tghten them in the order shown, in the stages
giver in the Specifications. The required
angular measuremeni can be marked on a
card and then placed over the bolt as a guide

to the movement of the bolt (see
illustrations).

27 Refit the distributer, as described in
Chapter 5.

28 Refit and secure the exhaust downpipe(s).
Apply a little anti-seize compound to the
bolts.

29 Refit the camshaft cover, using a new
gaskel. Tighten Lhe bolls in diagonal

sequence, remembering to fit the HT lead and
fuel line brackets (see illustrations),

30 Reconnect the HT leads and refit the
distributor cap,

31 Refit the fuel purmp, using new gaskets on

8.29a Fitting a new camshaft cover gasket

each side of the spacer. Reconnect the fuel
supply and return lines,

32 Refit and tension the camshaft toothed
belt, as described in Section 7, then refit the
bell cover.

33 Refit and tension the alternator drivebelt,
as described in Chapter 7.

34 Refit the coolant hoses and refill the
cooling system, as described in Chapter 1.
Secure the coolant pipe bracket Lo the inlet
manifold.

35 Reconnect the throttle and choke cables
to the carburettor, as described in Chapter
4A. On models with automatic choke,
reconnect the electrical lead to the choke.

36 Refil the brake servo vacuum hose, the
temperature gauge wire and the crankcase
breather hose(s).

37 Check that nothing has been overlooked,
then refit the air cleaner,

38 HReconnect the battery and start the
engine, There may be considerable valve gear
noise until the hydraulic Lappels pressurise
with oil,

39 Run the engine until it reaches normal
opetating temperature, then check the ignition
timing, as described in Chapler 5.

40 Switch off the engine. immeadiately
remove the air cleaner and Lighten the cylinder
head bolts through the final specified angle,
following the outward spiral pattern previously
used, No further lightening is necessary.

=4 )
8.26b Using a marked card to measure

angular rotation when tightening cylinder
head bolts

9 Camshaft - removal and
refitting

Vil 4

Removal

1 The camshaft can only be removed without
disturbing the housing if special tool 603 850,
or equivalent, is available to depress the cam
followers whilst the camshaft is withdrawn,

2 Assuming that the special tool is not
available, the camshaft housing must be
removed. Since the cylinder head bolts will be
removed, it would certainly be good practice
to fit a new cylinder head gaskel, however, if
the cooling system is drained and the housing
is removed gently, there is a good chance that
the head gasket seal will not be broken, It is
the reader’s choice whether to undertake the
extra work of renewing the head gasket as a
precaution, or to risk the vexation of finding
that the old gasket has ‘'blown' after
reassembly.

3 With the camshaft housing removed, as
described in Section 8, clamp the cylinder
tiead with four head bolts and some spacers if
the head is not 1o be disturbed (see
illustration).

4 Undo the camshaft sprocket bolt, using an
open-ended spanner on the flats of the
camshafl to stop the shaft turning. Remove
the bolt, washer and sprocket.

5 AL Lthe olherend of Lhe housing, remove Lhe
two Allen screws which secure tha thrust

8.29b HT lead bracket is secured by one
of the camshaft cover bolts

9.3 Cylinder head bolt, with washers and
nuts for spacers. used to clamn head
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9.5a Removing the Allen screws which
secure the camshaft thrust plate

plate. Push the camshaft rearwards and
extract the plate (see illustrations).

& Carefully withdraw the camshaft from the
distributor end of the housing. Be careful not
to damage the bearing surfaces in the housing
{see illustration},

7 Where necessary, undo the baolts which
secure the belt cover backplate and remove
the plate (see illustration).

Refitting

8 Prise out the oil seal with a screwdriver.
Drive in a new seal urtil it is flush with the
housing, using a piece of wood or a suitably
sized socket (see illustrations),

9 Liberally lubricate the camshaft bearings
and the cil seal lip. {If special lubricant has
been supplied with a new camshaft, use it;
otherwise use clean engine oil, perhaps with a
molybdenum disulphide additive.) Carefully
insert the camshaft.

9.5b Removing the camshaft thrust plate

10 Refit the thrust plate and tighten its
screws. Check the camshaft endfloat using a
feeler blade (see illustration). If the endfloat
exceeds that specified, renew the thrust plate.
11 Refit the belt backplate (where
necessary),
12 Refit the camshaft sprocket, engaging the
peg on the shaft with the hole in the sprocket.
Tighten the sprocket bolt to the specified
torgue, holding the camshaft as before (see
illustrations).
13 Refit the camshaft housing, (Section 8).
14 If a new camshaft has been fitted, it is
most important to observe the following
running-in - schedule  {unless  otherwise
specified by the manufacturer) immediately
after start-up:

One minute at 2000 rpm

Orte minute at 1500 rpm

One minute at 3000 rpm

Orte mintte at 2000 rpm

9.6 Removing the camshaft from the
housing

15 Change the engine oil {but not the filter,
unless due in any case) approximately 1000
km after fitting a new camshaft.

A

10 Cylinder head - overhaul %
A

1 With the cylinder head removed, clean
away external dirt,

2 Remove the valves, springs and associated
components, as described in Section 9 of
Chapter 2A. Note that both inlet and exhaust
valve springs have seats, but they are
different (see illustration).

3 Inspect the valves, valve seats, guides and
springs, also as described in Section 8,
Chapter 2ZA. Regrind or renew as necessary.

4 Check the head sealing surface for warping
by placing in on a piece of plate glass, or
using a straight-edge and feeler blades. Slight

_—
9.7 Camshaft belt cover backplate (1.3
litre engine shown)

9.8a Prising out the camshaft housing oil
seal

9.8b Friting a new camshaft housing oil
seal

.Lj'

(k¢ f

9.12a Fitting the camshaft sprocket. Peg
locating hole is arrowed

9.12b Tightening the camshaft sprocket
holt

2B
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10.2 Exhaust valve spring rotator seat (A}
and inlet valve spring seat {B)

distortion. or corrgsion, may be corrected by
machining. Seek expert advice if this is
necessary: the removal of too much metal will
render the head useless.

5 Check the valve lifter bores in the cylinder
head for wear which, if evident, will mean
renewal of the cylinder head. Also check the
valve lifter oil supply holes in the cylinder head
for any sign of contamination.

6 On engines which have covered a high
mileage; or for which the service history
{particularly oil changes) is suspect it is
possible for the valve lifters to suffer internal
contamination, which in extreme cases may
result in increased engine top-end noise and
wear, To minimise the possibility of problems
occurring later in the life of the engine, it is
advisable to dismantle and clean the hydraulic
valve lifters as follows whenever the cylinder
head is overhauled. Note that no spare parts
are available for the valve lifters, and if any of

10.6 Hydraulic valve lifter components

1 Coflar 5 Plungercag
2 Plunger & Large spring
3 Balf 7 Cvlinder

4 Small spring

the components are unserviceable, the
complete assembly must be renewed (see
illustration).

7 Carefully pull the collar from the top of the
valve lifter cylinder. It should be possible to
rermove the collar by hand-if a tool is used,
take care not to distort the collar.

& Withdraw the plunger from the cylinder, and
recover the string.

9 Using a small screwdriver, carefully prise
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.
10 Carefully clean all the components using
paraffin or a suitable solvent, paying particular
attention to the machined surfaces of the
cylinder (internal surfaces), and piston

" il

s

10.13a Spring (1} located in plunger cap,
and ball {2} located on seat in plunger

10.13b Locate the cap flange in the
plunger groove

10.12 Locate the ball (1) on its seat (2) in
the base of the plunger

(external surfaces). Thoroughly dry all the
components using a lint-free cloth. Carefully
examine the springs for damage or distortion-
the complete valve lifter must be renewed if
the springs are not in perfect condition.

11 Lubricate the components sparingly with
clean engine oil of the correct grade, then
reassemble as follows,

12 Invert the plunger, and locate the ball on
its seat in the base of the plunger (see
illustration).

13 Locate the smaller spring on its seat in the
plunger cap. then carefully refit the cap and
spring, ensuring that the spring locates on the
Ball. Carefully press arcund the flange of the
cap, using a small screwdriver if necessary,
until the flange is securely located in the
groove in the base of the plunger (see
illustrations).

14 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).
15 Slide the collar over the top of the
plunger, and carefully compress the plunger
by hand, until the collar can be pushed down
to engage securely with the groove in the
cylinder {see illustration).

16 On some engines an ol pressure
regulating valve in the head stabilises the oil
pressure applied to the valve lifters (see
illustration). To renew the valve, access is
gained via the circular plug covering the end
of the valve. The old valve must be crushed
and its remains extracted, and a thread (M10}
cut in the valve seat to allow removal using a
suitable bolt. A new valve and plug can then

10.14a Locate the spring over the plunger
cap ...

10.14b . .. then slide the plunger and
spring assembly into the cylinder

10.15 5lide the collar {1) over the top of
the plunaer and enaage with the aroove (2)
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10.16 Cylinder head oil pressure
regulating valve {arrowed)}

be driven into position. Care must be taken to
keep foreign matter and swarf out of the
oilways; it is probably best to have the valve
renewed by a GM dealer if necessary.

17 Refit the valves, springs etc, as described
in Section 9 of Chapter 2A. Remember to fit
new valve stem seals,

18 On 1.6 (165H), 1.8 and 2.0 litre enginas,
take the opportunity to renew the thermostat
housing sealing ring whilst the head is
removed.

11 Cylinder head and pistons - %
decarbonising 2,

b

Refer to Chapter 2A, Section 10; hearing in
mind alsa that the head is of light alloy
construction and is easily damaged.

12 Sump - removal and refitting

FFEFY

Removal

1 Jack up the front of the car and support it
on axle stands (see "Jacking and Vehicle
Support”).

2 Drainthe engine cil into a suitable container
and refit the plug after draining.

3 Unbolt the exhaust downpipe(s] from the
exhaust manifold,

4 Undo the bolts securing the flywheel cover
plate to the transmission bellhousing and
remave the plate.

5 Undo the retaining bolts and lift away the
surmp. It will probably be necessary to tap the

= *

12.6 Oil pick-up support bracket

sump from side to side with a hide or plastic
mallet to release the joint face.

6§ On later models, where necessary, unbalt
the oil pick-up pipe support bracket (see
illustration). If the engine is in the car, it will
be easier to remove the baffle plate if the ail
pick-up pipe is removed completely.

7 Remove the baffle plate and recover the
gasket(s). On some models a double-sided
rubber gasket is used; on other models there
are two cork gaskets (see illustrations).

Refjtting

8 On later models, where the baffle plate has
been removed, ensure that the surfaces are
clean and dry and refit the plate using new
gasket(s) {as applicable). Refit the oil pick-up
pipe bracket and securely tighten its retaining
bolts.

9 On all models, thoroughly clean the sump in
paraffin or a suitable solvent and remove all
traces of external dirt and internal sludge.
Scrape away the remains of the old gasket
from the sump and crankcase faces and
ensure that they are clean and dry.

10 Apply jointing compound to the ol pump
housing joint, the crankcase mating face and
the rear main bearing cap joint, then place a
new gasket in position,

11 Apply jointing compound to the sump
face and retaining bolt threads, place the
sump in position and refit the bolts:
Progressively tighten the bolts in a diagonal
sequence,

12 Refit the exhaust downpipels) and
flywheel cover plate, lower the car to the
ground and fill the engine with oil.

e "

12.7b ... while this one has one double-
sided rubber gasket

13.2a Removing the crankshaft sprocket

12.7a Removing the oil bafile plate. This
model has twe cork gaskets . ..

13 Oil pump - removal and
refitting

Vi

Removal

1 Remove the camshaft tocthed belt and the
sump, as described in earlier Sections of this
Chapter.

2 Slacken and remove the crankshaft
sprockat centre holt (if not already done - see
Section 7, paragraph 4) and remove the
sprocket and spacers, noting their comect
fitted locations. Extract the Woodruff key
{where fitted) {see illustrations),

3 Unde the retaining belts and remove the
toothed belt cover backplate. On later
models, in order to remove the hackplate it
will first be necessary to remove the remaining
camshaft toothed belt sprockets to allow this,
4 Undo the two bolts securing the oil pick-up
pipe to the oll pump housing and the bolt
securing the support hracket to the centre
main bearing cap (see illustration), Remove
the pick-up pipe. On models with an oil
cooler, slacken the union nuts and disconnect
the pipes from the oil pump housing.

5 Undo the retaining bolts and withdraw the
oil pump housing from the front of the engine.

Refitting

6 Refitting is the reverse of remaoval, noting
the following paints.
al Ensure that the pump housing mating
faces are clean and place a new gasket
wWitich s smeared with jointing compotind
of! both sides in position.

-

- -._ \ e .

13.2b Woodruff key {arrowed) in
crant=haft nose
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13.4 Qil pick-up pipe retaining bolts
{arrowed)

b} Steps must be taken to protect the seal
fips from damage or turning back on the
shoulder af the front end of the
crankshatl. To do this, grease the seaf lips
and then hind tape around the crankshaft
to form a gentle taper (see illustration).

c) Refit the sump and camsharft toothed belt
and sprockets as described in earfier
Sections of this Chapter.

14 Oil pump - overhaul

FFHES

1 With the oil pump removed from the
vehicle, withdraw the rear cower. The
cross-head fixing screws are very tight and an
impact driver will be required to remove them
{see illustration).

2 Check the backlash between the inner and
outer gear teeth {see illustration).

13.6 Tape the crankshaft nose

3 Check the endfloat between the gear outer
faces and the housing {see illustration).

4 If any of the clearances are outside the
specified tolerance, renew the components as
necessary. Note that the outer gear face is
marked for position (see illustration).

5 The pressure regulator walve can be
unscrewed from the oil pump housing and the
components cleaned and examined (see
illustration),

& Always renew the oil seal; a socket is useful
to remove and install it (see illustrationy,

. . 2

15 Pistons and connecting rods &

- removal and refitting By

2y

Proceed as described in Chapter 2A, noting

also that the piston crowns are not marked to

show their direction of fitting, but the
underside of the pistonvis {see illustration),

14.1 Using an impact screwdriver to undo
the oil pump rear cover screws

16 Flywheel - removal and %
refitting &

Refer to Chapter 2A, noting that the
flywheel securing belts are hexagon-headed.
©n 1.6 (165Y and C16NZ), 1.2 (183E) and all
2.0 litre engines note that it will be necessary
to remove the transmission or engine in order
to remove the flywheel. On all engines, on
refitting, use thread locking compound on the
flywheel bolts and tighten them to the
specified torque.

17 Crankshaft front oil seal -
removal and refitting

7

Removal
1 Remove the camshaft toothed belt, as

14.2 Checking oil pump gear teeth
backliash

14.3 Checking oil pump gear endfloat

14.4 Gear outer face identification mark
{arrowed)

14.5 Qil pressure regulator valve
components

14.6 Fitting a new front oil seal

-
-

15.1 Large land {arrowed) faces the
fivwhee! end of the engine
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described in Section 7. On 1.6 (16SH), 1.8 and
2.0 litre models, note that it will also be
necessary to undo the crankshaft sprocket
centre bolt {see Section 7, paragraph 4) and
remove the sprocket and spacers, noting their
correct fitted locations.

2 On later models, remove the remaining
camshaft toothed belt sprockets then undo
the retaining bolts and remove the toothed
belt cover backplate.

3 Remove the crankshaft sprocket, using two
screwdrivers to lever it off if it is tight. Remove
the Woodruff key.

4 Punch or drill a small hole in the metal face
of the il seal, screw In a self-tapping screw
and use this to lever out the seal. Several
attempts may be necessary. Be careful not to
damage the sealing face of the crankshaft.

Refitting

5 Apply PYC tape to the step on the
crankshaft nose to protect the seal lip as it is
fitted.

6 Lubricate the lip of the seal and, using a
suitable tube, tap the seal into its location.
Remove the masking tape.

7 Refit the toothed belt cover hackplate,
sprockets and belt as described in the earlier
Sections of this Chapter.

18 Engine/transmission
mountings - removal and
refitting

FEERP

Refer to Chapter 2A, Section 17.

19 Crankshaft rear oil seal -
removal and refitting

Y i

Remove the engine from the car, as
described in Section 23 and renew the oll
seal. as described in Chapter 24, Section 19,

20 Crankshaft and main bearings
- removal and refitting

Vi ok

Removal

1 With the engine removed from the car, as
described in Section 23, and all the

20.10 Main bearing shell correctly fitted,
with tag and groove {arrowed) engaged

20.3 ldentification number on No 3 main
bearing cap

components removed from it, as described in
earlier Sections, the crankshaft can be
removed as follows.

2 Invert the engine so that It is standing on
the top surface of the cylinder block.

3 The main bearing caps are numbered 1 to 4
from the toothed belt end of the engine. The
rear cap is not marked. To ensure that the
caps are fitted the correct way round, note
that the numbers are read from the water
pump side when the crankcase is inverted
{see illustration).

4 Unscrew and remove the main bearing cap
bolts and tap off the caps. If the bearing shells
are to he used again, keep them with their
respective caps. The original shells are
colour-coded and if used again must be
returned to their original locations.

5 Note that the centre bearing shell
incorporates  thrust flanges to control
crankshaft endfloat.

6 Lift the crankshaft from the crankcase.
Extract the upper half shells and again identify
their position in the crankcase if they are to be
used again.

7 The rubber plug location adjacent to the
bellhousing flange on the crankcase covers
the aperture for installation of a TDC sensor.
This sensor when connected to a suitable
monitoring unit, indicates TOC from the
position of the contact pins set in the
crankshaft counterbalance weight (see
illustration).

Refitting

8 Ensure that the crankcase and crankshaft
are thoroughly clean and that all oilways are

20.12 Centre main bearing shell, showing
thrust flanges

20.7 TDC sensor contact pins (arrowed) in
crankshaft web

clear. If possible blow the drillings out with
compressed air, and then inject clean engine
oil through them to ensure that they are clear.
9 Wipe the shell seats in the crankcase and
bearing caps clean and then fit the upper
halves of the main hearing shells into their
seats.

10 Note that there is a tag on the back of
each bearing which engages with a groove in
the shell seating in both crankcase and
bearing cap {(see illustration).

11 Wipe away all traces of protective grease
on the new shells,

12 The central bearing shell also takes up the
crankshaft endfloat (see illustration). Note
that the half shells fitted to the cylinder block
all have oil duct holes, while only the centre
main hearing cap half shell has an oil duct
hole.

13 When the shells are fully located in the
crankcase and bearing caps, lubricate them
with clean engine oil.

14 Fill the lips of a new crankshaft oil seal
with grease and fit it to the end of the
crankshaft {see illustration).

15 Carefully install the crankshaft into
position in the crankcase (see illustration),
16 Lubricate the crankshaft main bearing
Jjournals and then refit the centre and
intermediate main bearing caps. Tighten the
retaining bolts to the specified torgue wrench
setting {see illustrations).

17 Coeat the inner surfaces of the rear main
bearing cap with sealant to GM spec 15 04
200/8 983 368. (This sealant is available in
200 ml tubes from GM parts departments.) Fill
the side grooves of the bearing cap with RTY

20.14 Crankshaft rear oil seal

2B
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20.17 Inject jointing compound into the
cap side grooves

Jjointing compound. After fitting the bearing
cap and tightening its securing bolts, inject
further RTV jointing compound into the side
grooves untll it is certain that they are full (see
illustration).

18 Fit the front main bearing cap, hut before
fitting the retaining bolts, smear them with
Jointing compound, and then tighten to the
specified torque wrench setting. Check that
the bearing cap is exactly flush with the end
face of the crankcase as it is tightened.

19 Now rotate the crankshaft and check that
it turns freely, and shows no signs of hinding
or tight spots. Check that the crankshaft
endfloat is within the limits specified, using a
dial gauge or with feeler blades inserted
between the flange of the centre bearing shell
and the machined surface of the crankshaft
(see illustration). Before measuring, make
sure that the crankshaft has heen forced fully
towards one end of the crankecase to give the
widest gap at the measuring location.
Incorrect endfloat will most likely be due to
wear or to incorrect regrinding (assuming that
the correct shells have been fitted).

21 Engine components -
examination and renovation

1 Refer to Chapter 2A Section 21, noting the
following additional information

Camshaft

2 With the camshaft removed, examine the
bearings for signs of obvious wear and pitting.
If evident, a new camshaft housing will

20.19 Checking crankshaft endfloat

probably be required.

3 The camshaft itself should show no marks
or scoring on the journal or cam lobe
surfaces. If evident, renew the camshaft.
When renewing a camshaft, it should be
noted that, in some instances, a camshaft
with undersize bearing journals and
appropriately-machined carrier journals may
have been fitted by the manufacturer, Where
applicable, such camshafts are colour-coded
viclet for identification, and this should be
checked to ensure that the correct
replacement is obtainad.

4 The retaining plate should appear unworn
and without grooves. In any event, check the
camshaft endfloat and fit a new plate where
nacessary.

5 The housing front ol seal should always be
renewed at major overhaul,

Camshaft toothed beft

6 Closely inspect the belt for cracking, fraying
or tooth deformation. Where evident, renew
the belt.

7 If the helt has been in use for 30 000 miles
or mare, it is recommended that it is renswed
even if it appears in good condition.

8 Whenever the original belt is to be
removed, but is geoing to be used again.
always note its running direction before
removing it. It is even worthwhile marking the
tooth engagement points on each sprocket.
As the belt will have worn in a set position,
refitting it In exactly the same way will prevent
any increase in noise which might otherwise
occur when the engine 15 running,

20.16b Tightening a main bearing cap bolt

Vafve lifters, rockers and thrust
pads

9 Any signs of wear in a hydraulic lifter can
only be rectified by renewal, the unit cannot
be dismantled,

10 Inspect the rockers and thrust pads for
wear or grooving. Again, renew it evident.

Piston/bore grade marks

11 The number or code denocting the piston
and bore grade (see Specifications) will be
found on the sump sealing surface of the
smaller engines, and near the engine numier
on the larger engines,

22 Engine lubrication and
crankcase ventilation systems -
general description

1 Oil pressure for all moving components is
provided by a gear type oil pump which is
driven from the front end of the crankshaft.
The crankshatt has flats for this purpose,

2 The pump draws cil from the sump through
a pick-up pipe and strainer and pumps it
through the oil filter and oil galleries to the
engine friction surfaces,

3 A pressure regulator valve is screwed into
the body of the oil pump. A relisf valve,
located in the ofl filter mounting base, opens
should the filter block due to clogging caused
by neglected servicing. An oil pressure switch
is screwed inte the pump casing.

4 The cylinder bores are lubricated by oil
splash from the sump,

5 The hydraulic valve lifters are pressurised
with oil to maintain optimum valve clearance
at all times.

6 The crankcase ventilation system s
designed to draw oil fumes and blow-by gas
{combustion gas which has passed the piston
rings) from the crankcase into the air cleaner,
whence they are drawn into the engine and
burnt during the normal combustion cycle.

7 On larger engines, one of the crankcase
ventilation hoses is attached to the camshaft
cover, Inside the cover is a filter which should
be cleaned in paraffin periodically (see
illustrations).

8 On smaller engines, the ventilation system
incorporates an oil separator bolted to the
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22.7a Crankcase ventilation hose attached 22.7b Camshaft housing filter 22.8 Crankcase ventilation system oil
to camshaft cover (1 .8 litre engine shown) separator - 1.3 litre engine

block. Although it is not a specified
maintenance lask, the separator can be 2
removed for cleaning (see illustration).

9 On all engines, the breather hoses should
be cleaned out periodically and renewed if
necessary, Investigate the cause of any
build-up of white sludge - sometimes this
indicates a cooling system fault or a blown
head gasket, although it may simply mean
that the engine is nol reaching operating
temperature (eg short runs in winter).

10 The lubrication system of some larger
engines incorporates an oil cooler. Gil leaves
and returns via an adapter mounted between
the oil filter and its housing (see illustrations).
The adapter contains a thermostatic valve
which prevents the ol from circulating in the
cooling circuit until it has warmed up. The oil
cooler itself is mounted in front of the radiator.
11 The oil cooler pipes and hoses should be
inspected regularly for signs of deterioration
or leakage. The oil cooler fins will benefit from
an occasional cleaning with solvent, followed
if possible by blowing through the fins with
compressed air,

12 At time of engine overhaul, consideration
should be given Lo renewing the oil cooler,
especially if major mechanical failure has
occurred. If the old cooler is to be re-used it
shouid be flushed with several changes of
clean oil in an attempt to remove metal
particles and other contaminants.

13 Access 10 the oil cooler is gained by
removing the radiator (Chapter 3) or the front
trim panel (Chapter 11).

22.10b Oil cooler and associated components

T Adapter 9 Oil cooler 17 Screw

2 Sealing ring 10 Mounting rubber 18 Flow pipe

3 Hollow screw 11 Washer 19 Return pipe

4 Thermostatic valve 12 Nut 20 Grormmet
| 5 Spring 13 Bracket 21 Clamp
i & 6 Plug 74 Bracket 22 Clamps
- - 4 - 7 Seal 15 Nuts 23 Screws

22.10a Oil cooler adapter (arrowed) above g Circlip 16 Washer 24 Nuts

oil filter
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23 Engine - removal and refitting

FFEF?

Removal

1 The OHC enginas may be removed either
with or without the manual gearbox. To
remove the engine alone, procesd as
described in Chapter 2A, Section 23, making
allowances for differences in the attachment
of components such as the carburettor or fuel
injection items.

2 Removal of the engine and automatic
transmission together may be possible, but it
is not recommended because of the weight
and unwisldinass of the combined units.

3 To remove the engine and manual gearbox
togather, first disconnect both battery
terminals. Remove the bonnet (Chapter 11).

4 Remove the air cleaner, as described in
Chapter 4.

§ Drain the cooling system as described in
Chapter 1. Disconnect all coolant hoses from
the engine, not forgetting the heater hoses
and {if fitted) the inlet manifeld/carburettor
heating hoses.

6 Disconnect the throttle cable and (if fitted)
the choke cable, as described in Chapter 4.

7 Disconnect the brake servo vacuum hose.
Either remove the hose completely, or secure
it so that it will not be damaged.

8 Disconnect and piug the fuel feed and
return lines. Be prepared for some fuel
spillage.

9 Disconnect the engine wiring harness plug,
On models so equipped, disconnect the
dipstick sensor wiring also {see illustrations).
10 Disconnect the HT lead, LT leads and
multi-plug from the ignition coil and module.
11 Disconnect the gearchange remote
control rod at the pinch-bolt.

12 Disconnect the speedometer cable at the

gearboy end.
13 Disconnect the clutch cable, as descrihed
in Chapter 6.

23.20a Engine/transmission left-hand
mounting

23.9a Engine wiring harness plug

14 Slacken the front wheel bolts, raise and
securely support the front of the car and
remove the front wheels,

15 Unbolt and remove the exhaust
downpipe(s). Also disconnect the earth strap
from the gearbox.

16 Where applicable, disconnect the oil
cooler hoses from the ail filier housing, Be
prepared for some oil spillage and plug the
hoses,

17 Separate the control arm balljoints from
the steering knuckles. See Chapter 10 for
details.

18 Separate the driveshafts from the final
drive housing, as described in Chapter 8. Be
prepared for some ol spillage; plug the
driveshaft holes and tie the shafts up out of
the way.

19 Attach the lifting tackle to the engine and
gearbox and take the weight of the assembly.
20 Unbolt the engineftransmission
mountings from the body members (see
illustrations).

21 Carefully lower the assembly through the
engine bay to the ground, Depending on the
type and reach of the vehicle lifting gear, it
may be necessary to lift the vehicle off the
engine to enable it to be withdrawn.

22 To separate the engine and gearbox.
support the latter and unbolt the starter motor
and flywheel bottom cover. Remove the

23.20b Engineftransmission right-hand

mounting

23.9b Dipstick sensor plug

remaining engine-to-bellhousing bolts and
carefully withdraw the gearbox from the
engine. Do not allow the weight of the
gearbox to hang on the clutch input shaft.

Refitting

23 When refitting, tighten the
engina/transmission mounting holts finger
tight at first, then to the specified torque, in
the following order:

al RH front maounting.

B LH front mounting.

¢l Rear mounting.
24 The remainder of the refitting process
follows the reverse order to removal. Refer to
the appropriate Chapters for guidance if
necessary. Remember to replenish the
gearbox ol after refitting.

24 Engine - initial start-up after
overhaul

Refer to Chapter 2A, Section 24. There is
no need to adjust the valve clearances, but
remember to tighten the head bolts (Section
8) if the head has been disturbed. Expsect
some. initial nolse from the hydraulic valve
litters, urtil they are properly pressurised with
oil.
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Specifications
General
Type

ENGIEOEE v haesdiaiuin. i eisme i i e ai it b s R
Bore
BHOKES oo anam e s, e A AT SRR T S TR A
Capacity
Firing order
Direction of crankshaft rotation
Compression ratio
Note: The engine code forms the first digits of the engine number

Cylinder block

Cylinder bore diameter:
Standard size 1

Maximum eylinderboreovality . ...o o000 oo oo
ke o i g e e ] Tf = oo P =) OO N R SR

Four-cylinder, in-line, water-cooled, double overhead camshaft,
transversely mounted
20XE, C20XE™ or 20XEJ

26.0 mm

86.0 mm

1998 ce

1-3-4-2 (No 1 cylinder at crankshaft pulley end)
Clockivise

10.5:1

Diameter Marking
85.98 mm 8

85.99 mm 99
86.00 mm 0o

86.07 mm 01

86.02 mm 02

86,47 mm T +0.5
86.48 mm 8+ 0.5
86.49 mm 94+0.5
26.50 mm 0+0.5
0.013 mm

0013 mm

2C
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Crankshaft
NUTTsi el M BEaNigE v pivoenioieig v daiiiiag 5
PtanT Bearinel et ATBEET s e s s e 57.982 to 57.995 mm
EFANRPIFERIREREEETT s ampnasiamas SRameResemmE aosems s iemsm 48.971 to 48.987 rom
HOdersires: suesiain enedaiiis adimaiins o aisees 0.25 and 0.50 mm
CRAnkSITATESUIRITNTAL 1 0 vsev e o coisie s s R e 0.07 to 0.3 mm
Main bearing running clearance .. ... oo ii s e 0.015 to 0.04 mm
Big-end runnIng CIBaFaEIEE o i i bsseesn s sesegied s i e e 0.019 to 0.063 mim
BIE-eieSIdB8-pIAY | yuin pemmma i mesmemi@nns KeaEes b 0.07 to 0.24 mm
Bearing shell identification:
Top shells:

Main bearigs: SENFard co o samemaniies sunnn S Brown

Main bearings, 025 mmundersize .. ... . .o e Brown/hlue

Main bearings, 0.5 MM UNAErSIZE ..o viie o iaan Brown/white

Big-end bearings, standard . ... ..o o e i None

Big-end bearings, .25 mmundersize .........o.c.e o Blue

Big-end bearings, 0.5 mmundersize ... .0 v o e White

Bottom shells:

MATE peating s, SEIHATT . v s v e yemie s Green

Main bearings, 025 mmundersize .. ... .o i oo Green/blue

Main bearngs, OS5 MM UNAErsize . .. ... vn o Green/white

Big-end beartings, standard . ..o oo None

Big-end beanings, 0.25 mmundersize ... .. o000 c0c i Blue

Big-end bearings, 0.5 mmundersize ... 0o White
Main and big-end bearing journal cut-of-round . ... ... 00 0.04 mm max
Crankshaft radial run-out (at centre journal, shaft inblock) . ... . ... .. 0.03 mm max

Pistons and piston rings

RS e E o sy b meran b A R e 0.03 mim less than hore diameter
Piston-to-bore Clearance . . ... v i oo e e 0.02 to 0.04 mm

Gudgeon pins

LRl s somaamminms musimmyanis sEaran s Ruies s s 61.5 mm
Dighheter: cosesmialss s cReaass oo S ie e 21 mm
ESATANCS I ISEON s bevmmsia piin pesimemeeis wemen s e s 0.003 to 0.010 mm
Claarancein contectifg O o v dtan i S o VRiga . 0.015 to 0.030 mm
Cylinder head
Minimum acceptable height after machining ... oo co e 135.63 mm
Maximum acceptable gasket face distortion ... e 0.025 mm
Camshaft bearing boradiameter . ... . ..o i i 28.000 to 28.021 mm
Valve seat width:

BIEE o sismsmaenin siionE@ s IeRemE IS e D B 1.0tc 1.4 mm

EREAUSE sumnmptus Veriiasiilinn sese Balarin e B 1.4t0 1.8 mm
Camshafts
EENE: s sommmisiehs oo i S W SR Toothed belt
Number of bearings:

B Gt e B et A B et Hebasedl R e 5

ERREHEE cumpuabmdss Sibemi s sasssmenlinmm e (i i 6
Bearing journal diamster .. . ... o 27.939 to 27.960 mm
Bearing journal running clearance . ....oocoie e e s 0.067 mm
Camshaibendieal] o oaisieiuss s e aids ohaen Sue e 0.04 to 0. 144 mm
GANMTITE o0 coveosmmmniomnm s s s R e i s s e s 9.5 mm
Valves
OREatiue sodtemmande lonetlomiind s mama ol mhe boocen & kmde d e Bucket tappet incorporating hydraulic adjuster
SEAUANGIE o mieiminn ekmiay Ea B A A B A 44° 40°
Length:

PHEUETEET o wmbionn s s momd qasss amise sebsms mem i 105 mm

SEACES posariarmmiig SanaaneaEn SOREARIREIA TR SR 104.6 mm
Head diameter:

ek o samemmi@ons meme e RS (eSO R B e 33 mm

ERAMSE semmmicnionsin il daiiin releae i ieney BRI 29 mm
Stem diameter (standard):

DB v v BSvEavERUERS Sl SRS S 6.955 to 6,970 mm
ERmaust cospaeiaic cRiidimiiies Srsae s e S eEE 6.945 to 6.960 mm
S I Bl (T e Tl L 0.075 and 0,150 mm

Stem-to-guide clearance:
IEHE e el b o prembmde o pe nd A sen oo mhide o 0.045 mm
ERIAUEE coonmmimain v Bomnming wousss nuai s S 0.055 mm

SalveElBarance soraian cassiemie aakaeisis e Sy Automatic adjustment by hydraulic adjusters
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Valves (continued)
Valve guide internal diameter:
SPGB i o i s AR FR N IR S SR
Oversizes
Walve guide installed height

7.000 to 7.015 mm
0.075 and 0.150 mm
10.70t0 11.00 mm

Torque wrench settings Nm Ibf ft
Starter motor-to-plock Bols. o comean v i e oo e 45 33
Starter motor bracket-to-block bolts ... .. .. ... oo 25 18
BASETRIEETINES o smmmn frosiss Sesiins s Sem i Gasmimse s & 20 15
Alternator mounting-to-block bolts . ..., ... ... .. .o 40 30
Steering pump mounting-to-block bolts . ... ..o e e 40 30
Crankshatt pulley-to-sprocket screws with splined heads .. ..., ..., 20 15
Crankshaft sprocket central bolt {greased threads):
B i avie s HOANNEY BRI AR S R N 250 184
s e e e e s oy oo oo b Angle-tighten a further 40 to 50°
Main bearing caps:
ST [ AN S N e e R N sy S 50 37
SEBEIOR b s Smani RS ST A SRR TR R Angle-tighten a further 40° to 507
Big-end bearing caps:
T R T T 35 26
b L o e M e i e e 2 e e R e o Angle-tighten a further 45° to 60°
Engine mountings (use thread-locking compound] .. .. ... v vvvnn . 5 55
Camshaft bearing caps:
1 R e 20 15
PABTTIIRS o smsmmusmmant . Sresmisio Vo An e s ool s TFeedis. s s 10 7
U TR A a4 R o bl A S e T AT i i s, B 45 33
Gil pump housing-to-block bolts . ... v viie i 6 4
Sump bolts {use thread-locking compound) ... ..oc 0 15 11
Flywheel bolts (use thread-locking compound):
S L T P R e L e e R 85 48
SRBGIER .y v sraovivswma s i nUrs S (U S S S s & Angle-tighten a further 30° to 45°
Vster pump-to-Block:-Dalts’) suwan s s dumms weven oamas . 25
Camshaft sprocket bolts;
SEAET noy sosies wowany SUEENEG S0 IR S e R 50 37 2C
SRR s SRR S e ks Blins GRGRdos iy o) 7 Angle-tighten a further 40° to 50°
Camshaft drivebelt tensioner and idler rollers-to-block bolts:
ShaEen] i RS D R e S s 3 25
SEARIEIR ., 0 s sl nOrees D (ST SR SO S § Angle-tighten a further 45° to 60°
CarnsHatCOMBREEIENE. win funerem @i e aEE SR s ¢ 8 6
Cylinder head bolts:
SUAGCH] st e ST i SIS £ S e A o A PR SRR~ et B 1 25 18
SRSy s, B ml RN SR el O i R S s Angle-tighten a further 65°
SIS vy v e S ROSATRE SR TS SRR R Angle-tighten a further 857
SLERS - s SR I e s S R i 3 Angle-tighten a further 65°

Warm the engine up to normal operating temperature then

Angle tighten a further 307 to 457

Note: All bolts which are angle tightened must be renewed whenever they are disturbed

1 General description

The 2.0 litre 16-valve engine differs from the
other 2 litre engines fitted to the range in the
areas of the cylinder head, camshaft drive and
associated  components.  The  block,
crankshaft and pistons are essentially
unchanged, except for the use of fully floating
gudgeon pins secured by circlips.

The cylinder head carries two camshafts,
both driven by the same toothed belt. The
front camshaft operates the exhaust valves,
the rear camshaft the inlet valves. The cam
lobes bear directly onte bucket tappets which
incorporate hydraulic adjuster mechanisms.
The front camshait also drives the distributor,

There are four valves per cylinder, two inlet
and two exhaust. The exhaust valves are
sodium-filled; at operating tempearature the

sodium melts and improves the conduction of
heat away from the wvalve head. The
combustion chambers are of pent roof
pattern, with the spark plugs centrally placed
between the valve rows,

The camshaft toothed belt also drives the
water pump, as in the other engines, but a
separate roller is used to adjust belt tension.
Anidler roller s used to complete the belt run.

The engine i5 pleasing in appearance and
obviously well-engineered, Extensive use has
been made of aluminium castings, not only for
components such as the sump and camshaft
toothed belt cover but even for the flywheel
cover and spark plug lead cover,

3 Operations requiring engine
removal

The design of the engine is such that great
accessibility is afforded and it is only
necessary to remove the engine for attention
to the crankshaft and main bearings,

4 Engine dismantling and
reassembly - general

Refer to Chapter 2A, Section 5,

5 Ancillary components - removal

) e and refitting
2 Compression test - description

a2

o | N |
and interpretation q\‘ Refer to Chapter 2A, Section 6. For
information on the fuel injection componeants,

Refer Chapter 2A, Section 2. refer to tha anneorri-ta Sactinns of Chanter AR
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7.6a Removing a belt cover bolt . .,

6 Oil pressure regulating valve -
removal and refitting

Refer to Chapter 2B, Section 6.

7 Camshaft toothed belt -
removal and refitting

VA

Note: Tho camshaft toothed beit must be
renewed every time it is removed, even if it is
apparentty in good condition.

Removal

1 Raise and support the front of the vehicle
{see “Jacking and Vehicle Support”). Remove
the engine undertray and the wheel arch
splash shields as a unit.

2 Disconnect the battery negative lead.

3 Unclip the throttle cable from the air

\\

7.6b . .. and the rubber bush

cleaner-to-air mass meter trunking. Slacken
the clips and remove the trunking.

4 Remove the air cleaner as described in
Chapter 4B.

5 Remove the steering pump drivebelt (when
applicable) and the alternator drivebelt.

6 Remove the three bolts and rubber bushes
which sccure the camshaft toothed beilt
cover. Remove the cover and its seal (see
illustrations),

7 Working through the wheel arch, slacken
the six screws with splined heads which
secure the crankshaft pulley to the sprocket.
For better access, unbolt the oil cooler hose
clip from the inner wing.

8 Turn the crankshaft until the timing mark on
the pulley is in line with the pointer and the
timing marks on the camshaft sprockets are in
line with the notches on the backplate (see
illustrations). (To turn the crankshaft by
means of the central bolt, a Torx socket, size

FEy

7.8a Pulley notch and pointer must be
aligned . . .

7.10 Slackening the camshaft belt
tensioner screw

7.8b ... and sprocket marks align with
backplate notches (arrowed)

7.6c The belt cover seal

E20, will be needed. If this is not available,
engage 4th or 5th gear and turn the crankshaft
by turning a front wheel, It is casier to do this
smoothly if the spark plugs are removed).

9 Remove the six screws with splined heads
and lift off the crankshaft pulley. The screw
haoles are offset so it will only fit one way.

10 Slacken the camshaft belt tensioner scrow
using a 6 mm Allen key (see illustration),
Move the tensioner to slacken the belt and slip
the belt off the sprockets and rollers.

11 Do not turn the crankshatt or camshatts
while the belt is removed, or piston/valve
contact may oceur,

Refitting

12 Commence refitting by checking that the
pulley and sprocket timing marks are still
correctly aligned. Temporarily refit the pulley
and secure it with two screws to do this.
When satisfied, remove the pulley.

13 Fit the new belt over the sprockets and
rollers, being careful not to kink it. Observe
any arrows or other indication of running
direction.

14 Refit the crankshaft pulley. Secure it with
the six screws with splined heads, tightened
to the specified torque (see illustration).

15 The belt tension must now be set. The
makers specify the use of a special tool
(KM-666Y If this is available, proceed as
follows (see illustration).

16 Fit the special tool to the tensioner. Make
sure the tensioner is free to move.

17 Make a mark on the cxhaust camshaft
sprocket. seven teeth anti-clockwise from the
timing mark. Turn the crankshaft clockwise

7.14 Tightening one of the crankshaft
pulley screws

7.15 Special tool KM-666 for tensioning
the camshaft toothed belt
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7.18 Checking the bel tension using a
spring balance and ruler

until the new mark is aligned with the notch on
the belt backplate. In this position tighten the
tensioner screw 1o the specified torque, then
remove the special tool.

18 If the special tool is not available, belt
tension must be set by hand. Move the
tensiocner using a square drive in the hole
provided, nip up the screw and check the
tension. As a guide, tension is correct when
the belt cannot quite be twisted through 807
by hand in the middle of the run between the
exhaust camshaft sprocket and the idler roller,
If a spring balance is available, correct tension
15 indicated when in the same place the belt is
deflected 10 mm by a load of 9 kg {(see
illustration). When tension is correct, tighten
the tensioner screw to the specified torque.

19 It must he emphasised that the method of
setting belt tension without the special toal i3
given as a guide only. The consequances of a
belt slipping or breaking in service could be

i N N
10.3a Removing a camshaft sprocket bolt
and washer

serious. The only way to be certain that
tension is correct is to use the maker’s tool, or
to have a Vauxhall garage carry out the work.
20 Whichever tensioning methad was used,
now turn the crankshaft through two full turns
clockwise and check that the pulley and
sprocket timing marks come back inte correct
alignment. If they do not, remove the belt and
start again,

21 The remainder of refitting is the reverse of
the removal procedure,

8 Camshaft toothed belt §
tensioner and idler rollers - &
removal and refitting

Removaf

1 Remove the toothed belt as described in
Section 7.

2 Remove the Allen screw which secures the
belt tensioner. Lift off the tensioner and its
mounting plate and recover the spacer sleeve.
3 Similarly unboelt and remove the idler roller
and recover its sleeve.

4 Renew the rollers if they show roughness
when spun, or if they have been noisy in
operation.

Refitting

§ Refitting is the reverse of the removal
procedure, noting the following points:
al Make sure the spacer sleeves are the right
way round. The smaller diameter of the
fensioner steeve goes towards the block.
The smaller diameter of the idler steeve
goes away from the block.
Bl Tighten the screws to the specified
forque.
¢l Fit a new camshaft toothed belt.

8 Camshaft sprocket oil seals -
reneyal

V4

1 Remove the camshaft toothed belt as
described in Section 7.

2 Remove the camshaft cover and the
camshaft  sprockets, as described in
paragraphs 1 to 4 of Section 10,

3 Punch or drill a small hole in the face of one
of the ol seals. Screw in a self-tapping screw

| ﬂ;) 2

10.4 Exhaust camshaft sprocket is marked
i

9.4b Seating a camshaft oil seal

and use this to lever the seal out. Clean the
sedl seat.

4 Grease the lips of a new seal and fit it, lips
inwards, Seat the seal by tapping it home
using a mallet and a large socket or a piece of
tube (see illustrations),

5 Repeat the operations on the other oil seal.
6 The remainder of refitting is the reverse of
the removal procedure. Fit a new camshaft
toothed belt as described in Section 7.

10 Camshafts - removal and
refitting

PP

Removal

1 Remaove the camshaft toothed belt as
described in Section 7,

2 Remave the spark plug cover, which is
retained by two Allen screws. Disconnect the
breather hoses from the camshaft cover, re-
move the 20 Allen screws and the camshaft
cover itself.

3 Hold a camshaft using an open-ended
spanner on the flats provided towards the
sprocket end. Without allowing the camshaft
to move (risk of piston-to-valve contact)
slacken the sprocket bolt. Remove the bolt,
washer and sprocket (see illustrations).

4 Repeat the operation on the other
camshaft. Although both sprockets appear to
be identical, it is good practice not to get
them mixed up. The exhaust sprocket on the
engine shown here s marked 'L the inlet
sprocketis unmarked {see illustration).

5 Remove the distributor (Chapter 5C).

2C
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10.6 Matching numbers on bearing cap
and cylinder head

6 Check that the camshaft bearing caps carry
identification numbers, and note which way
round they are fitted. The inlet camshaft caps
are numbered 1 to 5, the exhaust camshaft
caps 6 to 10. Corresponding numbers are
cast in the cylinder head (see illustration).

7 Progressively slacken the bearing cap nuts,
half a turn at a time until the valve spring
pressure has been released, Do not overlook
the two extra nuts on the cap which forms
part of the distributor housing (see
illustration). Remove the nuts and washers
and lift off the caps. Be careful that a
camshaft doss not spring up suddenly when
removing the caps,

8 Remove the camshafts with their oil seals.
Be careful when handling them, as the edges
of the lobes are sharp. Remove tha oil seals.

Refitting

9 Commence refitting by generously oiling
the camshaft bearing surfaces and lobes. If
fitting new camshafts, apply the special
assembly lubricant provided.

10 Apply sealant to the mating faces of the
bearing caps which house the ail seals (Nos 1
and &) and to the one which houses the
distributor drive (No 11).

11 Place the camshafts in position with the
sprocket locating pins uppermost. Fit the
bearing caps, in their correct positions and
the right way round, and the nuts and washers
(see illustration).

12 Tightenthe hearing cap nuts half aturn ata
time in progressive sequence so the camshafts
are pulled down evenly. Finally tighten them to
the specified torque (see illustration).

13 Fit new cil seals as described in Section 8.
14 Refit the sprockets to their respective
camshafts. Fit the sprocket bolts and tighten
them to the specified torque, holding the
camshafts with a spanner on the flats to
prevent rotation (see illustration).

15 Using a strap wrench on the sprocket or a
spanner on the sprocket bolt, carefully move
each camshaft a little way to verify that it is
free to turn. If the cylinder head is installed on
the engine, be careful that piston-to-valve
contact does not occur. If a camshaft will not
turn, it may be that the bearing caps have
been fitted the wrong way round.

16 Refit the distributor and the camshaft
cover.

10.7 Distributer housing bearing cap has
wo extra nuts

10.12 Tightening a camshafl bearing cap
hut

17 Fit a new camshaft toothed belt as
described in Section 7.

18 If new camshafts have been fitted, it is
suggested that the running-in schedule
specified in Chapter 2B, Section 8, paragraph
14, be ohserved.

11 Cylinder head - removal and ;“%
reffitting &

Note: The procedure described here is the
removal of the cylinder head leaving the et
martifold and fue! injection equipment in
place. i preferred. the manifold can be
removed with the head after making the
appropriate disconnections,

Removal

1 Remove the camshaft toothed belt as
described in Section 7.

10.14 Tightening a camshaft sprocket bolt

2 Disconnect the multi-plug from the air mass
meter. Undo the four or five Allen screws,
release the idle speed adjuster hose and
remove the volume chamber and air mass
meter together.

3 Drain the cooling system by disconnecting
the radiator hottom hose (see Chapter 1),

4 Discomnect the accelerator cable,

5 Remove the nine nuts which secure the
inlet manifold, They have deformed threads so
they are stiff. A socket with a universal joint or
‘wobble drive’ will be needad to reach some
of the nuts.

6 Cut the cable-tie which secures the injector
wiring harness to the cylinder head.

7 Disconnect the two small breather hoses
from the camshaft cover {see illustration).

& Unbolt the support bracket from the base of
the inlet manifold (see illustration). Slide the
rmanifold off the cylinder head studs. Be careful
not to strain the fuel hoses or the wiring.

iy

11.7 Disconnecting the small breather
hoses from the camshaft cover

# o
11.8 Unbelting the inlet manifold support
hracket f=een from below)
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11.11 Disconnecting the heater hase from
the cylinder head

9 Remove the exhaust manifold (Chapter 4B).
10 Remove the radiator top hose.

11 Disconnect the heater hose from below
the distributor (see illustration).

12 Remove the spark plug lead cover
secured by two Allen screws. Disconnect the
HT leads from the plugs and move them
aside.

13 Remove the distributer (Chapter 5C).

14 Remove the thermostat housing (Chapter 3).
1§ Disconnect the large breather hose from
the camshaft cover (see illustration), Unbolt
the hose bracket from the cylinder head.

16 Remove the 20 Allen screws which secure
the camshaft cover (see illustration). Remove
the cover,

17 Remove the camshaft sprockets {Section
10).

18 Remove the two Torx screws which

11.15 Disconnecting the large breather
hose

secure the top of the belt backplate to the
cylinder head. Also remove the rubber bush
and unscrew the belt cover meunting stud
(see illustrations).

19 Using a size E12 Torx socket, slacken the
cylinder head bolts a quarter-turn each in the
sequence shown. In the same Ssequence
slacken the bolts a further half-turn, then undo
them completely and remove them (see
illustrations). Recover tho washers. New
balts must be used when refitting.

20 Lift off the cylinder head, pulling the inlet
manifold back towards the bulkhead slightly if
necessary (see illustration). Be careful not to
bend the belt backplate. Put the head down
on two blocks of wood so that it does not rest
on the protruding valves,

21 Recover the gasket from the cylinder
block and clean the mating surface, being

e e

11.16 Removing a camshaft cover screw

careful not to get any debris into the cylinder
bores. Cover the open bores, or stuff oily rags
into them, to protect them if the head is going
ta be off for more than a fow hours,

Refitting

22 Commence refitting by placing a new
head gasket onto the block, making sure that
it fits over the locating dowels and that it is the
right way up (see illustration). It is marked
"OBEN/TOP.

23 Lower the head onto the block and fit it
onte the dowels. Fit the washers to the now
bolts, fit the belts and tighten them finger
tight.

24 Following the sequence shown, tighten
the boits through the first four stages given in
the Specifications (see illustrations}.

11.18a Remaove the rubber bush . ..

wachor

stud

TIMING |_1_:_5_:_9_ =_8_=_4_|
GEAR
END  |-2.i6.:10:7.4.3]

#2747

11.19a Cylinder head bolt slackening
sequence

2C
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GEAR
END

TIMING |_10_: B
I

11.24a Cylinder head bolt tightening
sequence

25 The remainder of refitting is a reversal of
the removal procedure, noting the following
points:
ajl Use new gaskets on the thermostat
housing, the manifolds and the camshaft
cover (see illustration).

: il
12.4 Removing a tappet. Note the oil ring
{arrowed)

o

=

B = £ B

11.24b Angle tightening a cylinder head 11,25 Fitting a new gasket to the camshaft
bolt cover

b) Use a new camshaft toothed belt and
tension it as described in Section 7.

c) Tighten alf fastenings to the specificd
torque.

d) Run the engine until the cooling fan cuts
in. if the hydraufic tappets have been
disturbed, they may be noisy for a few
minutes until they settfe down. Switch the
engine off, remove the camshalt cover
again and tighten the cylinder head bolts
through the final specified stage.

12 Cylinder head - overhaul

FFFSF

1 Remove the manifold gaskets

2 Remove the camshafts, slackening the
bearing cap nuts progressively until the valve
spring pressure is released.

3 Remove the spark plugs.

4 Using a sucker or a magnet, remove the
hydraulic tappet buckets from their bores (see
illustration). If they are to be re-used, keep
them in order so that they can be refitted to
their original locations. To stop the oil draining
out of them, store them in a bath of clean
engine oil with the oil ring lowermost.

5 Prepare a box with 16 compartments to
receive the valve components, Using a valve
spring compressor and a piece of tube with
two slots cut in it, compress a valve spring
(see illustration). Extract the collets from the
top of the valve stem using a pencil magnet ar
a magnetic screwdriver.

6 Carcfully release the compressor and
remove the valve, the spring upper seat and
the spring. Pull off the valve stem oil seal with
longnosed pliers and recover the valve spring
seat. Place all the components in the
appropriate compartment in the box (see
illustrations).

&

i

12.5 Detail of valve spring compressor
head and tbe

. '

12.6¢ ..

. the valve spring . ..

12.6d ... the valve stem oil seal
(arrswrndl

12.6b

.. . and the valve spring seat
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12.12a Fit a valve stem ol seal into a
socket ortube . . .

7 Repeat the operations on the other 15
valves,

8 Clean the combustion chambers and the
gasket mating faces with a wooden or plastic
scraper. Finish up with a rag or toothbrush
and a solvent such as a proprietary
carburettor cleaner.

9 Inspect the valves, springs and seats as
described in Chapter 24, Section 9,
paragraphs 7 to 11. Note however that the
exhaust valves on these engines are filled with
sodium ta improve heat transfer. Sodium is a
highly reactive metal which will ignite or
explode spontaneously on contact with air or
water. Valves containing sodium must not be
disposed of in ordinary scrap.

10 Check the head gasket mating face for
distortion using a straightedge and feeler
biades. Check crosswise, lengthwise and
diagonally. Warp limits are given in the
Specifications.

11 Inspect the camshafts and their bearing
surfaces and caps as described in Section 24.
12 Commence reassembly by fitting a valve
spring seat to its location. Fit a new valve
stem oil seal to the top of the valve guide,
using a deep socket ar a piece of tube (see
illustrations).

13 Gilthe valve stem and insert the valve into
its guide, passing it gently through the stem
oil seal to avoid damage. Fit the valve spring
and upper seat, Compress the spring and fit
the collets using a magnetic screwdriver this
is & fiddly business. A dab of grease on each
collet will keep them in position on the valve
stem {see illustration),

12.12b ... and press & home

compressor. Apply a solid tube or piece of
wood feg a hammer handle} to the top of the
valve and tap smartly with a hammer to settle
the components.

15 Repeat the operations on the other valves.
16 Refit the tappets, with the oil ring
lowermaost, ailing them generously {see
illustrations). If new camshafts are to be
fitted, apply some of the assembly lubricant
supplied with new camshafts to the top
surfaces of the tappets.

17 Fit the camshafts and their oll seals as
described in Section 10,

18 The distributor and spark plugs may be
refitted now, or if preferred left until after the
head has been refitted.

13 Sump and oil baffle plate -
removal and refitting

b s

Removal

1 Raise and support the front of the vehicle
lsee “Jacking and \Vehicle Support’).
Disconnect the battery earth (nagative) lsad.

2 Drain the engine oil.

3 Remove the exhaust manifold {Chapter 4).
4 Disconnect the multi-plug from the engine
oil level sensor,

5 Remove the flywhesl cover plate.

6 Remove the sump retaining bolts. Remaove
the sump. tapping it with a hide or plastic
mallet if necessary to break the joint.

7 Remove the oil pick-up pipe and its
trracket, followed by the baffle plate,

8 Remove the old gaskets and clean the

14 Carefully release the valve spring mating surfaces,
- ' 1
\ )
M-bﬁ La

16

@va
A ™ ‘?‘

12.16a Oiling atappet. ..

12.13 Fitting a valve collet

Refitting

9 Commence refitting by applying sealant to
the oil pump housing joint and the rear main
bearing cap joint,

10 Apply sealant to a new gasket and fit the
gasket to the block. Make sure that the
locating dowels are in position.

11 Fit the baffle plate to the block. Refit the
oll pick-up pipe and bracket, using a new
O-ring between the pipe and the pump and
applying sealant to the bolt threads.

12 Fit another new gasket, this time without
sealant, between the baffle plate and the
sump. Fit the sump, apply sealant to the bolt
threads and insert and tighten the bolts.

13 The remainder of refitting is the reverse of
the removal procedure. Remember to refit and
tighten the drain plug and to refill the engine
with oil on completion.

14 Oil pump - removal and
refitting

FIVES

Removal

1 Remave the camshaft toothed belt as
described in Sectien 7.

2 Disconnect the ail cooler lines from the filter
housing and move them aside. Be praparad
for oil spillage.

3 Remove the camshaft cover and both
camshaft sprockets (see Section 10§,

4 Remove the belt tensioner and idler rollers.
5 Remove the crankshaft sprocket central
bolt, using an E20 Torx socket. The bolt is
very tight prevent the crankshaft turning by
engaging a gear, chocking the wheels and
applying the handbrake, or remove the
flywheel cover plate and have an assistant
jam the ring gear teeth,

& Remove the crankshaft sprocket, using a
puller if necessary, Note how the tang on the
sprocket engages with the keyway in the
crankshaft. Recover the spacer from behind
the sprocket. Remove the timing belt
backplate,

7 Remove the sump, oil pick-up pipe and
baffle plate as described in Section 13.

8 Unbolt the ail pump from the block and
remove it. Clean the pump and block mating
faces,

20
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Refitting

9 Commence refitting by smearing a new
gasket with grease and placing it on the
pump. Grease the lips of the oil seal and refit
the pump. being careful not to damage the oil
seal as it passes over the crankshaft.

10 Insert the pump securing bolts, Position
the bottom of the pump flush with the sump
mating face of the block and tighten the bolts
to the specified torque,

11 Thinly coat the outer face of the spacer
with sealant to GM spec 15 04 200/8 983 368
(see Chapter 2B, Section 20, paragraph 17).
Push the spacer onto the crankshaft.

12 The remainder of refitting Is the reverse of
the removal procedure. Remember to it a
new camshaft toothed belt.

S
15 il pump - overhaul -
A
\

Refer to Chapter 2B, Section 4.
) or N
16 Oil cooler thermostatic valve %
- removal and refitting ﬂ\s

Removal

1 The thermostatic valve is mourted in the oil
cooler adapter, just above the oil filter.

2 Place a drain tray under the filter housing.
Remove the circlip from the end of the valve
{(see illustration).

3 Recover the plug, spring and thermostatic
element. There will be some oil spillage.

4 Clean and examine the components: renew
any which are obviously worn or damaged.

Refitting
5 Refitting is the reverse of the removal

procedure. Check the engine oil level and top-
up if necessary.

17 Crankshaft front oil seal - 3&
renewal &
1 Remove the crankshaft sprocket as
described In the procedure for cil pump
removal. There is ho need to remove the cam-
shaft sprockets or belt backplate, Recover the
spacer from behind the sprocket.
2 Drill or punch a small hole in the face of the
oll seal. Screw in a self tapping screw and use
this to lever out the seal. Clean the seal seat,
3 Grease the lips of a new oll seal. Fit the
seal, lips inwards, and seat it using a piece of
tube, some washers and the crankshaft
sprocket bolt,
4 Thinly coat the outer face of the spacer with
sealant to GM spec 15 04 200/8 983 368 {see
Chapter 2B, Section 20, paragrajph 17). Push
the spacer onto the crankshaft.
5 The remainder of refitting is the reverse of
the removal procedure. Remember to fit a
new camshaft toothed belt.

16.2 Circlip securing oil cooler
thermostatic valve

18 Pistons and connecting rods
- removal and refitting

FFFFP

Refer to Chapter 2A, Section 15, hut note
that the pistons and rods may be separated if
wishad, as described in Section 19,

18 Pistons and connecting rods i\?
- dismantling and reassembly &

1 With the pistons and connecting rods
removed they may be separated if necessary
as follows,

2 Note the relative orientation of rod and
piston. When fitted, the arrow on the piston
crown points to the camshaft sprocket end of
the engine, and the bosses on the connecting
rod face towards the flywheel.

3 Remove one of the circlips which secure
the gudgeon pin. Push the gudgecn pin out of
the piston and connecting rod using a
wooden or brass rod. No great force should
be necessary.

4 When refitting, fit the connecting rod into
the piston and make sure they are the right
way round. Oil the gudgeon pin and push it
home, then secure it with the circlip.

20 Flywheel - removal and
refitting

V

Removal

1 Remove the clutch assembly as described
in Chapter 6.

2 Mark the position of the flywheel relative to
the crankshaft, Jam the ring gear teeth and
slacken the flywheel retaining bolts (see
Chapter 24, Section 16).

3 Remove the bolts and lift off the flywheel.
Do not drop it. it i3 heavy, Obtain new bolts for
reassembly.

Refitting

4 Refitting is the reverse of the removal
procedure. Tighten the bolts to the specified
torgue,

21 Crankshaft rear oil seal -
renewal

FIFFP

Remove the flywheel as described in
Section 20.

Renew the oil seal as described in Chapter
24, Section 19,

22 Engine/transmission
mauntings - removal and
refitting

FFP

Refer to Chapter 2A, Section 17.

23 Crankshaft and main bearings
- removal and refitting

FIFFP

Refer to Chapter 2B, Section 20,

24 Engine components -
‘examination and renovation

1 The cylinder head and oil purmp have been
considered earlier in this Chapter, For other
components refer to Chapter 2A, Section 21,
and note the following additional information.

Camshafts

2 With the camshafts removed, examine the
bearing surfaces and lobes for wear, pitting
and scuffing. Measure the bearing journals
with a micrometer. Dimensions are given in
the Specifications.

3 Wear or damage to a camshaft means that
it must be renewed. If there is corresponding
wear in the bearing seats and caps, a
complete new cylinder head will be required,
The bearing caps are line bored in position on
the head and cannot be renewed separately.
4 With the camshafts fitted to the head,
check their endfloat using a dial gauge or
feeler blades. Endfloat outside the limits
specified means that the camshaft{s) and/or
cylinder head must be renewed.

Camshaft toothed belt

5 As mentioned earlier, the belt must be
renewed every time that it is removed, even if
it appears to be in good condition.

Piston/bore grade marks

& The number or code denoting the piston
and bore grade (see Specifications) is
stamped on the block near the engine
number.

O

25 Engine - removal and refitting &

¥

Removal

1 The engine is removed with the transmission
by lowering the two out of the engine bay, They
can then be sanaraterd nn the hanich
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2 Disconnect hath leads from the battery,

3 Depressurise the fuel system (Chapter 4B).
4 Remove the bonnet.

5 Remove the air cleaner (Chapter 4B).

6 Disconnect the idle adjuster hose from the
pre-volume chamber. Remove the screws
fram the pre-volume chamber, disconnect the
multi-plug from the air mass meater and
remove the pre-volume chamber and air mass
meter together.

7 Drainthe cooling system {Chapter 1).

8 Discohnect all coolant and heater hoses
from the engine,

9 Disconnect the brake servo vacuum hose at
the servo,

10 Disconnect the accelerator cable,

11 Disconnect the fuel supply and retum
pipes from the fuel injector rail. Be prepared
for fuel spillage. Release the pipes from any
clips or ties and move them out of the way.
12 Remove the exhaust manifold securing
nuts and heat shield,

13 Disconnect the engine wiring harness
multi-pplug next to the expansion tank.

14 Disconnect the multi-plugs from the fuel
injectors and the throttle valve switch. Also
unbolt the earth straps from the fuel rail.

15 Disconnect the HT distributor-to-ignition
coil lead and the LT multi-plug from the
distributor,

16 Disconnect the wiring harness multi-plug
at the left-hand suspension turret.

17 In the area of the right-hand suspensicn
turret, disconnect the multi-plugs for the
inductive pulse sensor and (if applicable) the
vent valve and the oxygen sensor,

18 Disconnect the wiring from the two
temperature sensors on the thermostat
housing.

19 On the rear of the engine disconnect the
multi-plugs from the knock sensar, the idie
speed adjuster and the oil temperature
switch.

20 Disconnect the oll level sensor and the
reversing light switch,

21 Unbolt
transmission.
22 Disconnect the speedometer cable, or
disconnect the speedometer sender
multi-plug, as applicable {see illustration).

23 Engage second gear, then disconnect the
gearchange remate contral by undoing the
pinch-bolt.

24 Disconnect the clutch cable.

25 Slacken the front wheel bolts, raise and
securely support the front of the car and
remove the front wheels (see “Jacking and
Vehicle Support”).

26 On models with power steering, remove
the pump drivebelt, Unbolt the pump and
move it aside without disconnecting its hoses.
Support it so that the hoses are not strained.
27 Disconnect the oil cooler lines from the
filter housing. Be prepared for oil spillage.

28 Remove the exhaust manifold (Chapter
4B).

29 Separate the control arm balljoints from
the steering knuckles {see Chapter 10).

30 Separate the driveshafts from the final
drive housing (see Chapter 8). Be prepared for
oil spillage. Plug the holes and tie the
driveshafts up out of the way,

31 Attach the lifting tackle to the
engine/transmission and take the weight.
Check that no cables, hoses etc are still
attached or are otherwise in the way.

the earth strap from the

32 Unbolt the engine/transmission
mountings in the following order:

al LH front.

b} Rear.

¢) RH front.
33 Carefully lower the assembly through the
engine hay to the ground. If necessary lift the
vehicle off the engine to enable it to be
witherawn.

Refitting

34 When refitting, apply thread-locking
compound to the engine/ transmission
mounting bolts. Tighten them finger tight at

25.22 Speedometer sender (used with
digital instrument panel)

first, then to the specified torque in the
following order:

aj} LH front.

B RH front.

¢} Rear
35 The remainder of refitting is the reverse of
the removal procedure,

26 Engine - initial start-up after
overhaul

1 Refer to Chapter 1, Section 24, but
disregard the instructions to check the idle
speed and valve clearances,

2 If new camshafts have been fitted, it is
suggested that the running-in schedule
specified in Chapter 2B, Section 9, paragraph
14, be abserved.

3 Run the engine until the cooling fan cuts in.
If the hydraulic tappets have been disturbed,
they may be naisy for a few minutes until they
settle down.

4 Switch the engine off, remove the camshaft
cover and tighten the cylinder head holts
through the final specified stage.

2C
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3+2 Ceooling, heating and ventilation systems

1 General information and
precautions

General information

The cooling system is of pressurised type,
comprising of a pump driven by the timing
trelt, an aluminium crossflow radiator, electric
cooling fan, and a thermostat. The system
functions as follows, Cold coolant from the
racliator passes through the hose to the
coolant pump where it is pumped around the
cylinder block and head passages. After
cooling the cylinder bores, combustion
surfaces and valve seats, the coolant reaches
the underside of the thermostat, which is
initially closed, The coolant passes through
the heater and is returned via the cylinder
block to the coolant pump.

When the engine i5 cold the coolant
circulates only through the cylinder block,
cylinder head, expansion tank and heater.
When the coolant reaches a predetermined
temperature, the thermaostat opens and the
coolant passes through to the radiator. As the
coolant circulates through the radiator it is
cooled by the inrush of air when the car is in
forward motion. Airflow is supplemented by
the action of the electric cooling fan when
necessary. Upon reaching the radiator, the
coolant is now cooled and the cycle is
repeated,

The electric cooling fan mounted on the
rear of the radiator s controlled by a
thermostatic switch. At a predetaerminad
coclant temperature the switch actuates the
fan.

Precautions
Warning: Do not attempt io
remove the expansion tank filler
cap or disturb any part of the
coofing systam whila the engine
is hot, as there is a high risk of

scalding. If the expansion tank filler cap

must be removed befare the engine and
radiator have fully cooled {even though
this is nat recommended)} the pressure in
the cooling system must first be relieved.

Cover the cap with a thick layer of cloth,

to avoid scafding, and slowly unscrew the

fitler cap uniif a hissing sound can be
heard. When the hissing has stopped,
indicating that the pressure has reduced,
siowly unscrew the fiffer cap until it can
be removed; if more hissing sounds are
freard, wait until they have stopped before
unscrewing the cap completely. At alf
times keep welf away from the filler cap

opening.
A start rotating even if the engine

is not ripning, so be careful to
keep hands, hair and foose ciothing well
clear when working in the engine
compartment.

Warning: If the engine is hot,
the electric cooling fan may

Warning: Do not affow
A arttifreeze to come into contact

with skin or painted surfaces of

the vehicle. Rinse off spills
immediately with plenty of water. Never
leave antifreeze lying around in an open
container or in a puddie in the driveway or
ot the garage floor. Children and pets are
attracted by its sweet smell. Antifreeze
carn be fatal if mgested.

2 Cooling system hoses - %
disconnection and renewal a
by
Note: Refer to the warmings given in Section 1
of this Chapter before proceeding.
1 If the checks described in Chapter 1 reveal
a faulty hose, it must be renewed as follows,
2 First drain the cooling system (see
Chapter 1). If the coolant is not due for
renewal, it may be re-used if it is collected ina
clean container.
3 To disconnect a hose, use a screwdriver to
slacken the clips, then move them along the
hose, clear of the relevant inlet/outlet union.
Carefully work the hose free. While the hoses
cah be removed with relative ease when new,
or when hot, do not attempt to disconnect
any part of the system while it is still hot.
4 Note that the radiator inlet and outlet
unions are fragile; do not use excessive force
when attempting to remove the hoses. If a
hose proves to be difficult to remove, try to
release it by rotating the hose ends before
attempting to free it. If all else fails, cut the
hose with a sharp knife, then slit it so that it
can be peeled off in two pieces. Although this
may prove expensive if the hose is ctherwise
undamaged, it is preferable to buying a new
radiator,
5 Whenfitting a hose, first slide the clips onto
the hose, then work the hose into pasition. IF
clamp type clips were originally fitted, it is a
good idea to replace them with screw type
clips when refitting the hose. If the hose is
stiff, use a little scapy water as a lubricant, or
soften the hose by soaking it in hot water,
6 Work the hose into position, checking that it
15 correctly routed, then slide each clip aleng
the hose until it passes over the flared end of
the relevant inlet/outlet union, before
tightening the clins securaly,
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.

3 Radiator - removal, inspection
and refitting

V

Removal

Note: The radiator can be removed with the
cooliftg fan still aftached, but due to the
fimited space avallatde care must be taken to

avold damaging the radiator If preferred, the
cooling fan may be removed first, as
described in Section 6. to provide greater
access,

(PN oy [f leakage Is the reason for
wanting to remove the
m radiator, bear int mind that
minor feaks can be affen be
cured using a proprietry radiator
sealant, with the radiator in situ.

1 Drain the cooling system, (Chapter 1), and
disconnect the battery earth terminal.

2 Slacken the retaining clips and detach the
radiator top and bottom hoses and also the
smaller diameter expansion tank vent hose.

3 Disconnect the two electrical leads at the
thermal switch on the side of the radiator.

4 If the cooling fan is still in position
disconnect the electrical leads at the multi-plug
adjacent to the fan motar, Release the cable
clips securing the wiring hamess to the fan cowl
bracket and move the hamess to ane side,

5 On automatic transmission  models
equipped with a fluid cooler, disconnect and
plug the coacler lines at the radiator side tank.
Be prepared for fluid spillage, and take care
not to allow dirt to enter the cooler lines,

6 Remove the radiator mounting bolts (one
on each side at the top). Carefully lift cut the
radiator, with fan and shroud if not previously
removed.

Inspection

7 With the radiator assembly removed it is
easier to examine for leaks which will show up
as corroded stains, Permanent repairs with
this type of radiator are not possible due to
the light alloy and plastic composition. A
proprietary sealant compound may be tried,
but it is better to renew a defective assembly.
8 Clean out the inside of the radiator by
flushing (Chapter 1), and also clean the matrix,
removing all the dead flies and bugs which
reduce the radiator's efficiency. Take this
opportunity to inspect the hoses and clips,
making sure that all are fit for further use.

Refitting

9 Refitting the radiator is the reverse of the
removal procedure. Check that the rubber
mountings are in good condition and ensure
that the bottom location pegs fit correctly on
installation, On completion, refill the cooling
system and, on automatic ftransmission
madels, check the transmission fluid level and
top-up if necessary. See Chapter 1 for details.

4 Thermostat - removal, testing
and refitting

P57

Removal

1 Drain the cooling system, saving the
coolant if it is fit for re-Lse {see Chapter 1).
Disconnect the battery earth lead and
procead as described under the relevant sub-
heading.
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4.3a Remove the thermostat retaining
snap-ring. . .

1.2 litre models

2 Disconnect the radiator top hose from the
outlet connection at the top of the water
pump. This exposes the thermostat and it will
be seen that it is retained by a snap-ring.

3 Prise the snap-ring free using a suitable
screwdriver blade and then remove the
thermastat from the pump outlet (see
illustrations).

1.3 and 1.4 litre models

4 Remove the camshaft toothed belt cover,
which is secured by five screws.

5 Slacken the clip and detach the radiator top
hose from the thermostat housing.

6 Remove the two bolts and detach the
thermostat housing (see illustration). On later
models the thermostat housing may not be
accessible until the camshaft toothed belt
back plate has been removed, il necessary
remove the plate as described in Chapter 2,

4.7 ... and withdraw the thermostat from
its recess - 1.3 litre model

... and withdraw the thermostat - 1.2
litre model

4.3b

7 Remove the thernmostat from its recess,
noting how the projections on the thermostal
fitin cut-outs in the recess (see illustration),

1.6, 1.8 and 2.0 litre models

8 Slacken the clip and detach the radiator top
hose from the thermostat housing (see
illustration).

9 Unboll and remave the thermostal cover
and extract the thermostat (see illustrations).
On 2.0 litre 16-valve models the thermostat is
a bayonet fitting in the housing: release it by
depressing it and turning with a pair of
pointed-nose pliers.

Testing

10 A rough test of the thermostat may be
made by suspending it with a piece of string in
a container full of water, Heat the water to
bring it to the boil - the thermostat must open
by the time the water boils. If not, renaw it.

e

4.6 Removing the thermostat housing. ..

11 If a thermometer is available, the precise
opening temperature of the thermostat may
be determined, and compared with the figures
given In the Specifications. The opening
temperature is also marked on the thermostat
(see illustration).

12 A thermostat which fails to close as the
water cools must also be renewed.

Refitting

1.2 litre models

13 Refitting the thermostat is the reverse
sequence lo removal, bul use a new rubber
seal and install the thermostat with the arrow
on the web pointing upwards. Refill the
cooling system, as described in Chapter 1.
All other models

14 Refit in the reverse order to removal; use a
new rubber seal on the thermostat (see
illustration). Refill the cooling system, as
described in Chapter 1.

4.8 Slackening the hose clip at the
thermostat housing (1.6 litre model shown)

4.9b ...and the thermostat itself (1.6 litre
model shown)

o

X@ 9

4.9a Removing the thermostat cover ...

4.11 Testing the thermostat

4.14 Fitting a new seal to the thermostat
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5.4 Removing the water pump - 1.2 litre
maodel
ay
5 Water pump - removal and &
refittin
9 3
Removal

1 Drain the cooling system as described in
Chapter 1 then disconnect the battery earth
lead. Proceed as described under the relevant
sub-heading.

1.2 litre models

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

3 Slacken the hose clips and disconnect the
thres hoses from the pump

4 Remove the six retaining bolts and carefully
pull the pump off the head (see illustration),
Recover the gasket.

5 If a new pump 15 being fitted, unbolt and
transfer the pump pulley. Transfer the
thermostat also, or fit a new one if the old one
has seen much service.

6 Before refitting the water pump clean away
all traces of old gasket from the pump and
cylinder head mating faces.

7 Apply a little grease to a new gasket and
place it in position on the pump. Refit the
pump and secure the unit with the six bolts
tightened progressively to the specified
torgue.

8 Refit the three hoses and tighten the clips
securely. Refit the drivebelt and adjust the
tension, as described in Section 9. Finally,
refill the cooling system, as described in
Section 5, and reconnect the battery.

1.3, 1.4, 1.6, 1.8 and 2.0 litre 8-vaive
models

9 Remove the camshaft toothed belt and the
toothed belt backplate as described in
Chapter 2 Part B,

10 Remove the three securing bolts and
withdraw the water pump {see illustration).
Note that it may be necessary to remove the
alternator complstely (see Chapter 5A) to
provide enough room to remove the pump
from the engine bay.

2.0 litra 16-valve modals

11 Working as described in Chapter 2 Part C,
removing the following components,
al Camshaft toothed belt.

5.10 Removing the water pump - 1.8 litre
model shown

b} Camshaft cover.

c} Camshaft sprockets.

di Toothed belf tensioner and idier rollers,

ef Crankshalft sprockel.

fI Toothed belt backplate.
12 Remove the three bolts which secure the
water pump to the block. Remaove the pump
and clean the recess in the block.

Refitting

1.2 litre models

13 If a new pump is being fitted, unbolt and
transfer the pump pulley. Transfer the
thermostat also, or fit & new one if the old one
has seen much service,

14 Before refitting the water pump clean
away all traces of old gasket from the pump
and cylinder head mating faces.

15 Apply a little grease to a new gasket and
place it in position on the pump. Refit the
pump and secure the unit with the six bolts
tightened progressively to the specified
torgue.

16 Refit the three hoses and tighten the clips
securely. On completion, refit the drivebelt
and refill the cooling system (Chapter 1).

1.3, 1.4, 1.6, 1.8 and 2.0 litre §-valve
models

17 Refitting is the reverse of removal, noting
the following points.

al Fit a new seafing ring to the pump (see
illustration).

b} Ensure that the pump and ifs recess are
clean and dry and coat the sealing ring
and cyfinder block mating stiface with
sificone grease or petrofeum jelly. This wil
prevent confact cotrosion between the
pumnp and the bBlock, and make things
easier if the pump has to be moved for
adjustrnent of the camshiaft toothed belt.

¢t Fit the camshaft toothed belf and fension
it as described in Chapter 2 Part B and
tighten the pump bolts to the specifred
torque.

d} On completion refill the cooling system
and adjust the alternator drivebeft as
described in Chapter 1,

2.0 litre 16-valve models

18 Refitting is the reverse of removal using a
new sealing ring. Tighten the pump mounting
bolts to the specified torgue then refit all

disturbed components as described in
Chapter 2 Part . On completion refill the
system as described in Chapter 1.

6 Radiator electric cooling fan -
testing, removal and refitting

Vi

Testing

1 The cooling fan is supplied with current via
the ignition switch, relay and a fuse (see
Chapter 12}, The circuit is completed by the
cooling fan thermostatic switch, which is
mounted in the side of the radiator.

2 If a fan does not appear to work, run the
engine until normal operating temperature s
reached, then allow it to idle. If the fan does
not cut in within a few minutes, switch off the
ignition and disconnect the wiring plug from
the cooling fan switch. Bridge the two
contacts in the wiring plug using a length of
spare wire, and switch on the ignition. If the
fan now operates, the switch is probably
faulty and should be renewed.

3 If the fan still fails to operate, check that full
battery voltage is available at the feed wire to
the switch; if not, then there is a fault in the
feed wire (possibly dus to a fault in the fan
motor, or a blown fuse). T there is no problem
with the feed, 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.

4 If the switch and the wiring are in good
condition, the fault must lie in the motor itself,
The motor can be checked by disconnecting
the motor wiring connector and connecting a
12 volt supply directly to the motor terminals,
If the motor is faulty, it must be renewed, as
no spares are available.

Removal

5 Disconnect the battery negative terminal.

6 Disconnect the fan motor electrical leads at
the multi-plug adjacent to the motor. Release
the wiring harmess cable-ties at the fan cowl
bracket and move the harness to one side.

7 Undo and remove the two small bolts
securing the fan cowl to the top of the
radiator, Lift the fan and cow! assembly
upwards to release the lower mounting lugs
and remove the unit from the car,

5.17 Fitling a new sealing ring to the pump
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8 To separate the fan motor from the cowl
unscrew the three nuts. The fan blades may
be withdrawn from the motor spindle after
removal of the retaining clip.

9 Further dismantling of the assembly
depends on the extent of the problem. If the
motor is defective it would be better to have it
overhaulad by a specialist, as spare parts may
be difficult te obtain. The alternative is to
renew the motor which may prove cheaper
and quicker in the long run.

Refitting

10 Reassembly, if the unit was dismantled,
and refitting to the car are the reverse of the
dismantling and removal sequences. On
completion run the engine up to normal
operating temperature and check the fan for
correct functioning.

4

1 Cooling system electrical %
switches - testing, removal and &
refitting

Electric cooling fan thermostatic
switch

Testing

1 Testing of the switch is described in
Section B, as part of the fan test procedure.

Removal

2 The switch is located in the side of the
radliator (see illustration). The coolant should
be cold hefore removing the switch,

3 Disconnect the battery negative lead. If
necessary, firmly apply the handbrake then
Jjack up the front of the vehicle and support it
on axle stands (see "Jacking and Vehicle
Support”). Access to the switch can then be
gained from underneath the vehicle,

4 Either drain the cooling system to below the
level of the switch (as described in Chapter 1),
or have ready a suitable plug which can be
used to plug the switch aperture in the
racliator whilst the switch is removed. If a plug

is used, take great care not to damage the

radiatar, and do not use anything which will
allow foreign matter to enter the radiator.

5 Disconnect the wiring plug from the switch.
6 Carefully unscrew the switch from the
radiator and recover the sealing ring/washer.

7.2 Cooling fan thermostatic switch
screwed into side of radiator

Refitting

7 Refitting 1s a reversal of removal using &
new sealing ring/washer, Securely tighten the
switch and top-up/refill the cooling system as
described in Chapter 1.

8 On completion, start the engine and run it
urttil it reaches normal operating temperature,
then continue to run the engine and check that
the cooling fan cuts in and functions correctly.

Coolant temperature gauge
sender

Testing

8 The coolant temperature gauge, mounted
inthe instrument panel, 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 located in the cylinder head,
pehind the water pump on 1.2 litre enginas, in
the inlet manifold on 1.3 and 1.4 litre engines,
and in the thermostat housing on 1.6, 1.8 and
2.0 litre engines {see illustration). The sender
contains a thermistor, which consists of an
electronic component  whose  electncal
resistance decreases at a predetermined rate
as its temperature rises, When the coclant is
cold, the sender resistance is high, current flow
through the gauge is reduced, and the gauge
neadle points towards the "cold” end of the
scale. If the sender is faulty, it must be renewed.
11 If the gauge develops a fault, first check
the other instruments; if they do not work at
all, check the instrument panel electrical feed.
If the readings are erratic, there may be a fault
in the voltage stabiliser, which will necessitate
renewal of the stabiliser (see Chapter 12). If
the fault liss in the temperature gauge alone,
check it as follows,

12 If the gauge needle remains at the "cold’
end of the scale, disconnect the sender wire,
and earth it to the cylinder head. If the neadla
then deflects when the ignition is switched omn,
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 hetween the
sender unit and the gauge, and the feed to the
gauge unit. If continuity 1s shown, and the
fault still exists, then the gauge is faulty, and
the gauge unit should be renewed.

7.10 Disconnecting the temperature
gauge sender wire {1.8 litre model shown)

13 If the gauge needle remains at the hot’
end: of the scale, disconnect the sender wire.
If the needle then returns to the "cold” end of
the scale when the ignition is switched on, the
sender unit is proved faulty and should be
rengwed. If the needle still does not move,
check the remainder of the circuit as
described previously.

Remowal

14 Either partially drain the cooling system to
just below the level of the sender {Chapter 1),
or have ready a suitable plug which can be
used to plug the sender aperture whilst it 1s
removed. If a plug is used, take great care not
to damage the sender unit threads, and do
not use anything which will allow foreign
matter to enter the cooling system.

15 Disconnect the battery negative lead.

16 Disconnect the wiring from the sender,
then unscrew the unit from its location.

Refitting

17 Ensure that the sender threads are clean
anc apply a smear of suitable sealant to them.
18 Refit the sender, tightening it securely,
and reconnect the wiring.

19 Top-up the cooling system as described
in "Weekly checks”

20 On completion, start the engine and
check the operation of the temperature
gauge. Also check for coolant leaks.

Fuel injection system coolant
temperature sensor

21 Refer to Chapter 4.

8 Heater/ventilation system -
general information

The heater operates by passing fresh alr,
drawn in from the area at the base of the
windscreen, through a matrix which is heated
by engine coolant.

Temperature regulation is achieved by
mixing hot and cold air. Flap valves are used
for this; other flap valves direct the air to the
windscreen, floor or side outlets.

An electric fan is used to boost airflow
through the heater when the normal ram
airflow 1s insufficient, or in extreme climatic
conditions,

Fresh air is available at the centre vents,
regardless of the heater settings, Stale air is
exhausted through grilles towards the rear of
the vehicle.

9 Heater components - removal %
and refitting 5\‘

Control pane!

1 Remove the front half of the centre console,
as described in Chapter 11,

2 Remove the radio (if fitted) and its surround,
as described in Chapter 12, If a radio is not
fitted, ramoia tha hlanking nlata,



3+6 Cooling, heating and ventilation systems

o

9.3 Exploded view of heater components

Facia parel 9 Side vent housing

Bulkhead 10 Side vent housing

Blower motor 11 Side dicts

Centre duct 12 Windscreen ducts

Centre vernit frousing 13 Air distribution housing {upper half}
Swivediing verits 14 Air distribution housing (fower haff}
Conlrols 14 Healer malrix

Side grifles 16 Air distribution housirg cover

17 Al mix fremperature) cable
18 Upper distribution cable
19 Lower distribution cable
20 Afr mix flaps

21 Upper distribution flap

22 Lower distribustion flap
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9.4a Removing a screw from the top of the
radio aperture

3 Detach the three control cables from the air
distribution housing, neting their locations for
refitting. Their sleaves are colour-coded as
follows {see illustration}.

Brown - Foot level distribution

White - Hot/Cold air mix

Black - Screen levet distribution
4 Remove the two screws from the top of the
radio aperture and the two side screws, one
on each side {see illustrations).
5 Draw the control panel away (see
fllustration). To remove it complstaly,
disconnect the wires from the blawer switch
and (when fitted} the cigarette lighter.
6 Refit in the reverse order to removal, Ne
adjustment of the cable Is required: correct
length is achieved by the precise location of
the cable outer clamps.

Blower motor
7 Remove the wind deflector, (Chapter 11}

o e
g =a

Ll

..“' o ‘h = | A :II‘.

9.4b Heater control panel side screw

8 Remave the water deflactor by fresing it
from under the rubber seal and extracting its
securing clip {see illustrations). It may also
be necessary to slacken of remove one of the
wiper spindle nuts.

9 Disconnect the multi-plug, remove the two
securing nuts and remove the motor (see
illustration.

10 If the housing halves are unclipped, the
motor and ballast resistor can be removed by
undoing the two screws at the resistor end
{see illustration). Spares for the meter are not
avallable, but a competent auto-glectrician
may be able to repair certain types of fault.

11 Refit in the reverse order to removal,

Heater matrix

12 Remove the front half of the centre
consolg, as described in Chapter 11.

13 Disconnect the control cables from the air
distribution housing. Removal of the heater

9.5 Removing the heater control panel

control panel is recommended, as described
earlier in this Section, to Improve access.

14 Under the bonnet, clamp the coolant
hoses at the heater matrix stubs (below the
steering rack) and disconnect them. Be
preparad for coaclant spillage.

15 Remove the four screws which secure the
air  distribution  housing cover (see
illustrations). The carpet will have to be
turned back to get at the lower ones.

16 Disconnect the rear heating duct hellows,
when fitted, and remove the air distributor
housing cover,

17 Remove the three screws which secure
the heater matrix (see illustrations). The air
mix flap will have to be moved in order to get
at the top two screws. Remove the matrix
brackets.

18 ‘\Withdraw the matnx into the car, keeping
it as flat as possible to minimise coolant
spillage.

9.8a Lift the rubber seal to free the water

‘——

9.10 Blower motor-to-housing screws
{arrowed)

9.15a Removing an air distribution
housing upper screw

9.15b Air distribution housing lower screw
farrowed)
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9.17a Removing the heater matrix lower
screw

19 Refit in the reverse order to removal; top-
up the cooling system on completion (Weekly
chacks),

Air distribution housing

20 Remove the blower motor and the heater
matrix, as described earlier in this Section.

21 Remove the five nuts which secure the
facia panel and the pedal bracket to the
bulkhead.

22 Remove the steering column switch
shrouds. On maodels with an adjustable
column, also remove the adjuster knob and
the column lower cover. Refer to Chapter 10 f
necessary.

s

9.17b Heater matrix upper securing
screws (arrowed)

23 Disconnect the hoses and ducts which
connect the air distribution housing to the
facia pane! ducts.

24 Remove the two remaining screws, one at
each end, which secure the facia panel. Pull
the facia panel away on the passenger side
and have an assistant withdraw the air
distribution housing, alsoc towards the
passenger side,

25 Refit In the reverse order to removal, Use
new self-locking nuts when securing the facia
panel and pedal bracket to the bulkhead.

26 Top-up the cooling system on
completion.

10.1 Removing an end grille and speaker

10.2 Removing a swivelling vent housing
securing screw

10 Vents and grilles - removal
and refitting

FEZLP

1 The flat grilles at each end of the facia
simply unclip. According to equipment level
they may also cover a loudspeaker (see
illustration).

2 The swivelling vents can be unclipped after
swivelling them downwards as far as possible.
The side wvent housings are secured by a
single screw and clips (see illustration); the
clips will probably be destroyed during
removal,

3 The centre vent housing is secured by four
screws, two above and two helow (see
illustration). The lower screws also secure
the radio surround. This housing also carries
the clock, when fitted, which must be
disconnected when removing the housing.

4 The air extraction grilles on the outside of
the vehicle can be carefully prised out of their
locations with a wooden or plastic wedge.,
being careful net to damage the paintwork.

5 All these components can be refitted by
simply clipping and/or screwing them back
into position

10.3 Removing a centre vent housing
sSCrew



Chapter 4 Part A:

Fuel and exhaust systems - carburettor models

Contents

Accelerator cable - removal, refitting and adjustment .. .. ....... .. 8  Idle cut-off solencid - descriptionand testing .. ......... ....... 17
Accelerator pedal - removal and refitting . ... .00 oe e 9  |dle speed and mixture adjustment . .. ..o See Chapter 1
Alr cleaner air temperature control system - general information ... .4 Inlet manifold - removal and refitting . ... ... ..o ol 24
Air cleaner filter element renewal . ... . oo See Chapter 1 Inlet manifold pre-heater (1.6 litre models with automatic transmission)
Alr cleaner housing - removal and refitting . .. ... ..o 3 - general information, removal and refitting .. ........... ..... 26
CATBUTSON < t8SCHPHBN oo wieai Bime Rl aii B e i snis 11 Unleaded petrol - general information and usage ................ 2
Carburettor - removaland refitting .. ... ....covvi e nn. 18 VMarajet Il carburettor - adjustments ... . e i 16
Choke cable - removal, refitting and adjustment . ... o000 10 VMarajet ll carburettor - overtaul ..o i e i 23
Exhaust manifold - removal and refitting ... ...oco i 25 1B carburettor - adiustments . ... e e e 14
Exhaust system - inspaction, removal and refitting ... .......... 2T 1B carburettor-ovariatil | s sissren onis asse e ooy i 21
Fuelfilterrengwal . . oovve oo i i i en See Chapter 1 2E3 carburettor - adjustments v v o i iiene i iienn, 15
Fuel pump - testing, removal and refiting ... ... 000 oo B ZESCarbuTettor eV erhatilm wui i iR GO I 22
Fuel tank - removal and refitting .. .. ... .. g BT AT R SR 7 32 TLcarburettor-adjustmants ... ..o e vn T — 12
Fuel tank sender unit - removaland refitting .. ... 0o oo 6 32 TleorBurettor < ouBrnatll «ou i s s s 19
GERTA NSRRI a0 inesmensas oresemimy See Chapter1 35 PDSIcarbureltor = adiustiniems . o oo wus s cwmmans oo peeson 13
GRSkl TTEETAtON, SnmErmien S LR SR R R 1 25 PESlcarburettor- e¥rhabll v e sea s s 20
Degrees of difficulty

Easy, suitable for 2, | Fairly easy, suitable %, | Fairdy difficul, 2y | Difficult, suitablefor &y | Very difficult, By

nawice wyith little &2 | for beginner with % suitable for competent q\% experienced DIY & suitable for expert ?\“

experience Q) | some experience & Y mechanic & rmechanic & DIY or professional &

Specifications
Fuel pump

Operation
PIESSUMNE . i ie e e cie e vn s e TEATT TR S T L

Carburettor application
BEMETOIBIE coes comen smemen commmn piwes SResms 5 EeEmmen
1.3 litre models:
TANBINEINE. i coves immmmmmn Some s T Se s 6 B i &
T35C BMGIME L o ottt e e e e e e e e
TANEGHGINE s svimsimmsmm S@m i FRms Samaimn Shasmieam 1m0
TAlremodels . ..o e e e
1.8 litre models
S A e n s ooy o v pom ey g s ara e
TEBYEIGINE s smmm s S8 5 Dvaes DRmaie Wi ess i

32TL Carburettor data - 125C engine

[ e L e e e e e e e S G e T
Venturi diameter . .. ... oo T e S e
BAEIRTRE e s st DieTE SRR TR R R
MRS OUEEE o vemm s S st £ 9 T (eSS
AP CErPEG DL Jetous i i e e S S R s s e
MURIIEE. sovon moonm e ssmomn smsies Eommins e GemmE §s BEmare |
Iclle fuel jet
ldle air jet

ldle mixture jet
Ariliany riereTuel ot o s svmm e e sen® D AT
Auxiliary mixture air et ... . . e
Auxiliary mixture jet
Full load enrichment jet
Partial load enrichment jet (idle) .. ... 0 oo ooiie i
Partial load enrichmentjet main) . ... oo ve e s
Accelerator pump jet

Mechanical from camshaft
.25 t0 0.36 bar

2E3

4A
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32TL Carburettor data - 125C engine (Continued)

ACCEISPAOT DUMPITEIIMIEE wonn wmn e vens deenia iy, & 30
Aocelerlar pampAeienis: jmiii o S SRR SRR« i o 6.5 10 9.5 cc per 10 strokes
PL-HOW R e UBION St . oo o mmssemsns, s iamas s sy 63 35
Pull-down adjustment (chokevalvegap) ...... ... .o 4.3t0 4.8 mm
Throttle valve gaps:
FESIAHIE o civvmn nommsmmmss g i mammses b e e S 0.6t 0.7 mm
Mecharical pull-0emr . v aan i ivdien v iw bdles i ail vasen di 0.81t0 0.8 mm
el N e e e e, L e 3600 to 4000 rpm
Bl Ensl wipenmmsn i e siiiet. g pis e v i e, s sy 23.5 10 24.0 mm
Nacuimatidlesperdl | el i ar Gl it s whies b S ket 1 to 20 mbar
35 PDSI Carburettor data - 13N engine
BEeelontralies o im0 s piaptlul HESRER S B S sl L G 1.75 mm
Neete Value SEANRE ENE - v e s imsamsees s s siss ey s o 2.5 mm
VB HHET CHAREEL o s i estins SHis i iesss Ban I s it s 26 mm
IEEEIHEE st domomene e b e | g LA 2.4 mm
Accelarator pump delivery:
Manualgearlew: i ilasmm nie s cEiTeeia siasn 10 £ 1.0 cc per 1 0 strokes
AETTAlE Translasion oo e v memmses vom @esm i S i e 7+ 1.0 cc per 10 strokes
Acaelarator PUMPEarm « wuie bes dbwiaesss phin Bes e b v waua Throttle valve shaft
WA, M n s, masemprb b AL e sk el et il ek A122.5
AT EORECHONIE o s mmisesen i s [ esace Wi 20
lelleraUaatl POk s v i, st e S e R 50
[B7E (T valaly="oie) £ L1 | o1 O T O P SN 50
Enrichment jet in float chamber:
BAGME R HEnm L e & b m bl B e T e R e b e 50
BUETRE ATEIIESIET e o s - piugn eeERE e 70
Enrichment Jet in cover:
AU GRAEBER, oo mamen 00 m s s S s 100
AUETATC FraRSFESIONT dam o seeminias S aae s G i 20
P TS £ B G S A LIS JON JERRS W 35
AUERITERE TR by s ey s moss: s v sesmn ()i e s 5.0
2E3 Carburettor data - 13SC engine Primary Secondary
EPTUFEHEIOETEN < noom s s e G e S e S ) 5 S 20 mm 24 mm
IR et daiamive Silivs i SRR SRS R s X875 X112.5
FL3) otoTgi=unre A 1= O N 20 100
Emilsiontibecode MUMBST o o s wo@ v s piiias 28 60
Partial load enfchraemt ONifiCe .. .. .vweemn cov vaen s i oy s o 0.5 mm 5
Preatomisor SAMIEIEE .oeams s wo i msmsee v dseme s i e o 8 mm 7mm
W URREURBEEITIES i inaimnim e it fiidintasn sisiemmis 2.5 mm 3.0mm
e T e o e T e, L e e 375 -
Ve et mrasmms v e smn. fon TR S R 130 .
Fulltloadienishmmerb el L ey di s st s s st o ded b - 8510 105
Alutomatic choke adjustment data:
Chokevavepullbdomingap < s mvavseh SRa s s SR 2.1tc 2.5 mm
bamnidlluiepiengs b ae Soh o nh e bl baimaed ot Sl et h el 2400 to 2800 rpm
Trictle valve TastIdle Gap e s ismmsn pEi pmamsin s w5 1.1t 1.2 mm
Accelerator pump delivery:
BAANUEEHANSIIREIONT .« 1o s e ri ineEem 3 B nsess 10.3 to 12.7 cc per 10 strokes
AUbEMIALS TFANSUNSSION. ot s il s bodeiassianm b G s 1.8 to 10.2 cc per 10 strokes
BlepiBleRell s s i nnil s Wl el ook Mt aeite s n e ks i o O 289 to 30 mm
1B1 Carburettor data - 13NB engine
SEEEREIET i oot 6 o S 0 8 i G i 25 mm
Air correction jet/emulsiontube oo ooooool o aain il 57.5/18
T R O S X125
Baxiliempiet oo Suiybe e SURT TR SRS SieEs 42,5155
T L ——— 47.5/141.5
Part-load enrichment:
[EERIBLSIG wcovmeen nommm s B s s s (e Basme e s 100
HLEEaRtEr sosis S SRR e e B 0.3
Floatlevel (fotadi@stablel o o.ocn v imemsnn swie immenm i posses o 285 + 7 mm
Throttle valve gap:
PABEICIEL oimsvennn s omiawin s iR SRR GO e R e 0.55 to .65 mm
BMerpalies Lo liiion RSl i il s e i Gl My et o s o 0.70 to 3.80 mm
CRORE RIS AR s s s mib iy S e D 3. 110 3.5 mm
Acceleratar PHMPEAEINISEY | cin o e i st L e 4.5t0 7.5 ml per 10 strokes

FastWIEEneet] su s foe s s s masssss. il pmsess 3500 to 35900 rpm
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2E3 Carburettor data - 14 NV engine
Venturi diameter
e T = e R e o et e e R
Air correction jet
EMRSIORTIEE someme s v mmams Sesesiins i fimes s
Part load enrichment
ldle fuel jet
PEREIPTEE sons sommmpmniianirn SOommammi e i wRla s e R
Ellleptaafichimantials 1 ah res o o e e S o Ginds S e
Check valve gap (see text):

Vacuum, small

5ol ll i VU O P S OO

Mechanical {full throttle)
Threttepslyeseamyed ] cos. bl dnd.biehe o medien St W T o il b
Acceleratar pump delivery
Flealtete il sl R P L SO S A L AN B
Fast idle speed

Varajet |l Carburettor data - 165H engine

Fast idle speed:
IManualaearbeme smsimns aniess s ey SR S isE e SR
AUTETHAtCEERENTSSIBIN & o e i piem e CEmEs W s pEr
Choke valve gaps (see text):

Automatic choke cover adjustrment
Float level
[ShEE tempy, s ate i ) L e ey e N OE e A sl
T = e T e
Primary main jet needle
SECONEATY TN JBE ooy foaisy Sy wisma Lr S s o e
Secondary main jet needle

Float needle valve diameter

2E3 Carburettor data - 16 SV engine
Yenturi diameter
BAGIEIEY oo soommmmenmces om0 e S s I e
Alr correction jet
Emulsion tube
lelle fuel jet
BT BT 15 s om0 e o) (L ISV R OB B
1] R eFete e sayaTs! 1 g1 g uad (= AN e v SO U [N OO oS SO St s Sl
Choke valve gap (see text):

WYacuum, small

VAGHUITE [ATGB e i s s eaacin s Se s

Mechanical full throttle)
Throtte ValVesgaie i v swavms Soms 6 R s Sasi T
Accelerator pump delivery:

I T e | e et T e

TR a e N W E S 0 T P N0 RSN
Fast idle speed:

1 TN

Automatic

Idle speed adjustment data
Idle speedh:
All models with manual gearbBoX .. ... oo iiie vieon e

All maodels with automatic transmission
CO level at idle

Recommended fuel grade
Minimum octane rating {see Section 2):
1.2 litre models:
Vaniclas-Up Ta Bebrtary 185 . s pmwma i siwian damas
Yehicles from February 1985 onwards
1.3 litre models:
13N and 13NE engines
135C engine

Primary Secondary
20 mm 24 mm

X95 X110

117.5 90

103 51

Q.55 mm -

45 =

130 =

= Ei5to 775
1.7te 2.1 mm

2.5t02.9mm

1.5t 3.5 mm

08to0.9mm

10.5 to 13.5 ml per stroke

29+71Tm

2200 to 2600 rpm

2050 to 2150 rpm

2250 to 2350 rpm

Z8to 34 mm

2.3to2.8mm

4.5to 10.5 mm

T mark towards L

4. 5t06.5 mm

.65 mm

204

161

3.20 mm

2.20 mm (marked G)

1.93 mm

Primary Secondary
20 mm 24 mm

x95 X105

110 a0

88 51

42.5 -

132.5 -

- 25to 105
Manual Automatic
1.3t01.7 mm 1.4t 1.8 mm
1.9t 2.3 mm 20to 2.4 mm
1.5t0 3.5 mm 3.0 to 5.0 mm
3.8 mm

10.5 to 13.5 ml per 10 strokes
7.5t0 10.5 ml per 10 strokes

2000 to 2400 rpm
2600 to 2800 rpm

800 to 850 rpm
800 to 850 rpm (in P)
1.0t01.5%

98 RON leaded (4-star) or 95 RON unleaded {unleaded premium)™
98 ROM leaded (4-star) or 95 RON unleaded {unlsaded premiumyj”

91 RON leaded (4-star) or 95 RON unleaded {unleaded premiumj
48 RON leaded (4-star) or 85 RON unleaded (unleaded premiumj”

4A
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Recommended fuel grade (Continued):

TAETTEURLS o suspane ey wrssss

1.6 litre models:
165H engines
165V engines

98 RON leaded (4-starj or 95 RON unleaded (unkeaded premium)

98 RON leaded (4-star} or 95 RON unleaded (unleaded premiumy”
98 RON leaded (4-star) or 95 RON unleaded (unleaded premium)™

f the Ignition timing is retarded by 3% 95 RON unfeaded {unjeadted premium) petrof can be used {see Chapter & for defails)
“After & tankiils of unteaded fuel, one tankful of leaded fuef must be used

~ff the octane rating plug is position correctly, 95 RON unleaded (unieaded premium) petrof can be used (see Section 2 for details)

Torque wrench settings
Inlet manifold nuts or bolts:

T2 litremedels oo, sewias s ke

1.3 and 1.4 litre models

T6ltremodels ... i e e

Carburettor securing nuts:

T S MISESIE s possinvisana o e

1.5 and 1.4 litre models

TEMFEMEHSE ons vessmmnmng o i

Fuel pump to camshaft housing:
1.3 and 1.4 litre models

VBNEFESIGEIES o st e  w

Ibf ft

17
15
16

13
18
gl

15
il

1 General information

The fuel system consists of a fuel tank
mounted under the rear of the car, a
mechanical fuel pump and a carburettor. The
fuel pump is operated by an eccentric on the
camshatt and is mounted on the rear of tha
cylinder head. The air cleaner contains a
disposable paper filter element and
incorporates a flap valve air temperature
control system which allows cold air from the
outside of the car and warm air from the
exhaust manifold to enter the air cleaner in the
correct proportions.

The fuel pump lifts fuel from the fuel tank

via a filter and supplies it to the carburettor.
Excess fuel is returned from the anti-
percolation chamber to the fuel tank.
Warning: Many of the
procedures in this Chapier
retquire the removal of fuel fines
and connections which may
result in some fuel spiliage.
Before carrying out any operation on the
fuef system refer to the precautions given
in Safety first! at the beginning of this
Manual and follow them implicitly. Petrol
is a frighly dangerous and vofatife liquid
and the precautions necessary when
fhandfing it cannot be overstressed.

2 Unleaded petrol - general
information and usage

Note: The information given in this Chapter s
correct at the time of writing and applies only to
petrofs currerttly available in the UK. If updated
information is thought to be required check
with g Vauxhatt deater. I fravelling abroad
consult one of the motoring organisations {or a
sirnffar authority! for advice on the peirols
avaflable and their suitability for your vehicle,

1 The fuel recommended by Vauxhall is

shown in the Specifications, followed by the
equivalent petrol currently on sale in the UK.
2 RON and MON are different testing
standards; RON stands for Research Octane
Mumber (also written as RM), while MON
stands for Motor Octane Number |

3 If it is wished to run the vehicle on 95 (RON)
unleaded petrol the following cperations must
first be carried out; this is necaessary to avoid
detenation {(knocking and pinking) which
could lead to possible engine damage.

1.2 fitre models

4 On 1.2 litre models produced prior to
February 1985, unleaded fuel can be used in
these models but note that to every five
tankfuls of unleaded fuel used, one tankful of
leaded fuel must also be used.

5§ On later models, to allow the vehicle to run
on 95 (RON) unleaded petrol, the ignition
timing must be retarded by 3° (see Chapter 5
for details). Do not use 95 (RON)} unleaded
petrol if the ignition timing has not been
retarded,

1.3 litre models

6 On models with 13N and 13NE engines, 95
(RON) unleaded fuel can be used without any
moaodifications.

7 On models with a 135C engine, to allow the
vehicle to run on 95 (RON) unleaded petrol,
the ignition timing must He retarded by 37 (see
Chapter 5 for details). Do not use 95 {RON)
unleaded petrol if the ignition timing has not
been retarded.

1.4 litre models

8 All models can be run on 95 {RON)
unleaded fuel can be used without
madification.

1.6 fitre models

9 On models with a 165SH engine, to allow the
vehicle to run on 95 (RON) unleaded petrol,
the ignition timing must be retarded by 3° (see

Chapter 5 for details), Do not use 95 (RON)
unleaded petrol if the ignition timing has not
been retarded,

10 Later models with a 16SY engine have a
fuel octana rating coding plug in the ignition
system wiring harmess (see illustration). The
plug which is located on the right-hand side of
the engine compartment, is set during
production to give optimum engine ocutput
and efficiency when run on 98 (RON} fuel. To
run the vehicle on 95 (RON) unleaded fuel,
make sure the plug is set to the "85" position
{95 should be visible on the side of the plug).
To reset the plug. release its locking clip then
remave the plug and rotate it through half a
turn (1807 before reconnecting it. Note:
after inaking the adfustment, the octane rafing
of the fuel used is found to be so low that
excessive knocking stilt occurs, seek the
advice of your Vauxhall dealer.

3 Air cleaner housing - removal
and refitting

Vi

Removal

1 Remove the centre retaining nut or bolt or
the three screws from the air cleaner cover.
2 Lift the air cleaner off the carburettor,

2.10 Octane plug in the "95" position -
later 1 6 fitre models
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ey &

3.2a Hot air pick-up tube (arrowed}
engages with ar cleaner

disengaging the hot air pick-up from the
manifold shroud {where necessary), together
with the breather and vacuum hoses (see
illustrations).

Refitting

3 Refit by reversing the remmoval operations,
making sure that the gasket or sealing ring i3
in place on the carburettor.

4 Air cleaner air temperature control
system - general information

1.2 litre modefs

1 Inlet air pre-heating is controlled manually
by a flap valve located in the side of air
cleaner casing. The valve can be set in any
one of three positions according to seasonal
cperating temperature as shown in the
following table.

Surrnmter position - above 10°C

intermediate position - 10°C o -5°C

Winter position - betow -5°C
2 Interms of fuel economy the engine will run
most efficiently with the valve set in the
summer position and least efficiently in the
winter position. Providing the engine is
running smeothly, and accelerates evenly, the
summer pesition may be retained down to
0"C. If roughness or haesitation occurs, move
the flap valve to the next pasition.
3 The three positions are shown on the air
cleaner cover, In the winter position only hot
air from the hot air box on the exhaust
manifold enters the air cleaner, In the summer
position only cold from the air cleaner inlet
spout enters. In the intermediate position a
blended supply from both sources enters the
air cleaner.

1.3, 1.4 and 1.6 litre models

4 A thermostatically controlled air cleaner is
used to regulate the temperature of the air
entenng the carburettor according to ambient
temperatures and engine load, The air cleaner
has two sources of supply, through the normal
inlet spout (cold air) or frem a hot air box
mounted on the exhaust manifold {(hat air).

5 The airflow through the air cleansr is
contralled by a flap valve in the air cleaner
spout, which covers or exposes the hot or

3.2b Air cleaner vacuum hose connection

cold air ports according to temperature and
manifold vacuum,

6 A vacuum maotor operates the flap valve
and holds it fully open when the temperature
in the air cleaner is below a predetermined
level. As the air inlet temperature rises the
vacuum motor opens or closes the flap valve
dependent entirely on manifold vacuum. Thus,
during light or constant throttle applications,
the flap valve will remain open, supplying the
carburettor with hot air, and will close under
heavy throttle application so that only cold air
enters the carburettor,

7 As the temperature in the air cleaner rises
further the vacuurm motor closes the flap valve
therefore allowing only cold air to enter the
carburettor under all operating conditions.

8 The vacuum motor is operated by vacuum
created in the inlet manifold and is controlled
by a temperature sensing unit located inside
the air cleaner.

5 Fuel pump - testing, removal %
and refitting &

Note: Refer to the warning note in Section 1
before proceading.

Testing

1 To test the fuel pump on the engine,
disconnect the outlet pipe which leads to the
carburettor, and hold a wad of rag over the
pump outlet while an assistant spins the
engine on the starter. Keep the hands away
from the efectric cooling fan. Regular spurts of
fuel should be gjected as the engine turns.

5.4 Fuel inlet {A) and outlet (B} hose
connections - typical

3.2c Air cleaner hose connectlion

2 The pump can also be tested by removing it.
With the pump outlet pipe disconnected but
the inlet pipe still connected, hold a wad of rag
by the outlet. Operate the pump lever by hand,
moving it in and out; if the pump is in good
condition the lever should move and return
smoothly and a strong jet of fuel gjected.

Removal

3 Disconnect the battery earth lead.

4 Mark the pump inlet and outlet hoses, for
identification purposes then slacken both
retaining clips (see illustration). Place wads
of rag beneath the hose unions to catch any
spilled fuel then discannect both hoses fram
the pump and plug the hose ends to minimise
fuel loss,

5 Remove the pump retaining nuts or bolts
and washers and withdraw the pump from the
engine. Recover the spacer and (where
necessary) the gaskets on either side of it
{see illustration),

Refitting

6 Refitting is a reversal of removal, but use
rew flange joint gaskets (where necessary).

™
6 Fuel tank sender unit - removal %
and refitting &

Note: Refer to the warning note in Seciion 1
before proceeding.

Removal

1 Proceed as described
paragraphs 1 to 3.

in Section 7,

5.5 Removing the fuel pump (1.3 litre
enagine shown)

48
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6.2 Fuel gauge sender unit {screw-fit
sender unit)

2 Disconnect the electrical leads from the
sender unit {see illustration).

3 To remove the sender unit, either engage a
flat piece of steel as a lever between two of
the raised tabs on the sender unit and turm it
anti-clockwise to release it. or undo the
retaining bolts  (as  applicable}) (see
illustration).

4 Withdraw the sender unit carefully to aveid
hending the float arm. Recover the sealing
ring.

Refitting

5 Refit in the reverse order to removal, using
a new sealing ring if necessary.

2
7 Fuel tank - remaval and refitting &
A

Note: Fefer fto the warning note in Section 1
before proceeding.

Removaf

1 Disconnect the battery negative lead cap.
Remaove the fuel tank filler cap.

2 A drain plug is not provided and it will
therefore be necessary to syphon or hand
pump all the fual from the tank before
removal,

3 Having emptied the tank, jack up the rear of
the car and support it on axle stands (see
“Jacking and Vehicte Support”),

Hatchback and Saloon models

4 Remove the exhaust system as described
in Section 27,
5 Measure and record the length of exposed

7.12 One of the fuel tank retaining strap
nuts (arrowed)

6.3 Fuel gauge sender unit secured by
bolts

thread protruding through the handbrake
cable adjusting locknut at the compensating
yoke on the rear axle.

6 Hold the cable with pliers or a spanner,
unscrew the adjusting nut and remove the
cabls end from the yoke.

7 Remove the retainer and detach the cable
from the connecting link located just to the
rear of the handbrake lever rod,

& Detach the cable from its retainers on the
fuel tank and underbody and move it clear of
the tank.

9 Disconnect the two electrical leads from the
fuel gauge sender unit.

10 Remove the single bolt which secures the
fuel filler pipe to the underbxody.

11 Slacken the hose clips and disconnect the
filler pipe from the tank nsck (see
illustration). Unclip the vent haose.

12 Support the tank with a jack and suitable
blocks of wood, or have an assistant hold it
up, then undo the two retaining strap nuts
{see illustraticon).

13 Pivot the straps out of the way of the tank
14 Lower the tank slightly and, when
sufficient clearance exists, disconnect the
overflow and vent hoses from the top of the
tank

15 Lower the tank fully and slide it out from
under the car.

16 If the tark is contaminated with sediment
or water, remove the sender unit and swill out
the tank with clean fuel. If the tank is
damaged, or leaks, it should be repaired by a
competent specialist or renewed. Do not
attempt to solder or weld a fuel tank yourself.

Cowmema ™ o
7.11 Fuel tank filler pipe-to-neck junction

Estate and Van

17 The procedure is similar to that just
described, but note the following points:

a}l The fuel filfer pipe must be unscrewsd
from the rear quarter panel (see
illustration}.

1 There is no need o disconnect the
handbrake cable or to reimove the exhaust
systerm.

Refitting

18 Refit in the reverse order to removal.
Renew hoses, clips etc as necessary, and
adjust the handbrake on completion, as
dascribed in Chapter 1.

8 Accelerator cable - removal, §§
refitting and adjustment &

Removal

1 Remove the air cleaner as described in
Section 3.

2 Extract the spring clip {when fitted) and
disconnect the cable hall end from the
carburettor throttle lever (see illustration).

3 Slide the cable outer bush out of the
support bracket on the carburettor (see
illustration).

4 Inside the car, release the cable from the
‘keyhole' fitting on the pedal by easing back
the spring and prising the cable end out of the
slot.

% Release the grommet from the bulkhead
and pull the cable into the engine

compartment.

ORI,

77

7.17 Fuelfiller pipe retaining screws -
F=tate model

8.2 Accelerator cable ball and spring clip
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8.3 Accelerator cable bracket and bush

Refitting

6 Refit in the reverse order to removal.
Adjustment

7 Adjust the cable, by selecting the

appropriate position of the spring clip behind
the cable outer bush, to give a small amount
of free play in the inner cable when the pedal
is released. On 1.3 litre models with 13NB
enging, make sure that with the choke control
pushed fully home thera is a small clearance
between the fast idle adjuster screw and the
choke cam plate {see illustration).

8 Accelerator pedal - removal
and refitting

FFERP

Removal

1 If necessary, remove the under-dash trim
on the driver's side to iImprove access.

2 Disconnect the accelerator cable from the
pedal, as described in Section 8.

3 Prise the spring clip off the end of the
accelerator pivot. Remove the pedal,
recovering any spacers, washers, bushes etc,
and unhooking the pedal return spring.

Refitting
4 Refit in the reverse order to removal. Adjust

the accelerator cable if necessary on
completion, as described in Section 8

10 Choke cable - removal,
refitting and adjustment

FFPEF

Removal

1 Disconnect the battery earth lead.

2 Tap out the small pin which secures the
choke control knoh to the cable end fitting.
Unscrew and remove the knob,

3 Undo the retaining ring or nut which
secures the choke control to the facia. Push
the control into the facia and disconnect the
warning light switch (when fitted).

4 Remove the air cleaner, as described in
Section 3.

5 Disconnect the choke inner and cuter cable
from the carburettor {see illustration). On
some carburettors the inner cable is secured

8.7 Accelerator cable adjustment to
provide clearance at point arrowed

by a grub screw which must be undong with
an Allen key.

6 Release the bulkhead grommet and remove
the cable.

Refitting

7 Refit in the reverse order to removal,
adjusting the cable as follows.

Adjustment

8 Adjust the positions of the inner and outer
cables at the carburettor so that, with the
control knob pushed home, there is a small
amount of slack in the inner cable. Secure the
cable in position then operate the choke
control knobr and check that the choke linkage
opens fully.

11 Carburettor - description

1 Several types and makes of carburettor are
fitted to the vehicles covered by this manual.
All are of the downdraught type.

2 The 32 TL carburettor fitted to the 1.2 engine
is a fixed jet. single barrel instrument. The 35
PDSI and 1B71 fitted to low compression
versions of the 1.3 engine are similar.

3 The 2E3 carburettor fitted to normal
compression versions of the 1.3 engine is a
fixed jat, twin barrel instrument. Opening of
the throttle valves is sequential; the primary
throttle valve is opened mechanically, but the
secondary throttle valve is opened by vacuum
developed in both venturis. Primary and
secondary transition systems, and a part lead

enrichment valve, ensure efficient operation
under all speed and load conditions.

4 The GM Varajet || carburettor fitted to 1.6
models is also a twin barrel type, but the main
fuel jet is controlled by a tapered needle valve.
The design is well proven and has been used
on several earlier models.

5 All carburettors have a bypass system for
providing idle mixture, and an accelerator
pump for mixture enrichment when the
throttle 15 opened rapidly.

6 When an automatic choke is fitted, the
choke cover is heated electrically when the
engine is running; as the cover warms up, the
choke Is released. On the ZE3 carburettor the
choke cover is also heated by engine coolant.
Both types of automatic choke need to be
‘primed’ by depressing and releasing the
accelerator pedal before starting the engine
from cold.

12 32 TL carburettor - %
adjustments &

Note: Under normal operating conditions only
the carburettor idle adiustments described in
Chapter T witl need attenifon. Checking and
adjustment of the following settings s not a
rogtine operation and showtd only be
necessary after carbureftor overhaul or if the
operation of the carburettor is suspect.

Idie speed and mixture
1 Refer to Chapter 1.

Fast idle

2 This operation may be carmed out with the
carburettor installed or removed, If the
carburettor is removed, rotate the choke
linkage on the side of the carburettor until the
linkage arm is against its stop and the choke
valve i3 fully closed.

3 With the lirkage held in this position a small
drill bit, of diameter equal to the fast idle valve
gap given in the Specifications, should just
slide between the throttle valve and the
carburattor harrel {see illustration).

4 If adjustment is necessary slacken the
locknut on the fast idle adjusting screw (see
illustration) and turn the screw as necessary
to achieve the specified setting. Tighten the
locknut after adjustment.

10.5 Choke cable inner clamp screw
{arrowed)

Jtﬂ‘-ﬂ a2

L

SN, O,
12.3 Using a drill bit to check the fast idle
aan

4R
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12.4 Fast idle adjusting screw (arrowed)

5 If the carburettor is in the car, first allow the
engine to reach normal operating temperature
and then if necessary adjust the idle speed, as
described in Chapter 1. Also make sure that,
when the choke knob i5 pulled fully out, the
linkage rotates to the fully closed position with
the linkage arm against its stop. I necessary
adjust the choke cable (Section 10},

6 Connect a tachometer to the engine in
accordance with the manufacturer’s
instructions.

7 Start the engine and, with the choke knob
pulled fully out, compare the engine speed
with the fast idle speed setting givern in the
Specifications. If adjustment is necessary
slacken the locknut and turn the fast idle
adjusting screw to achieve the specified
speed. Tighten the locknut after adjustment.

8 Switch off the engine and disconnect the
tachometer,

Choke valve gap

9 Run the engine until normal operating
temperature is reached and then switch off
and remove the air cleaner.

10 Full the choke knob fully out and check
that the linkage rotates to the fully closed
position with the linkage amm against its stop. If
necessary adjust the choke cable (Section 10).
11 With the choke knob still pulled out, start
the engine and check that a drill of diameter
equal to the choke valve gap dimension will
Just slide between the valve and choke barrel.
If necessary slacken the locknut and turn the
adjusting screw above the vacuum unit urtil
the correct gap is achieved (see
illustrations).

12 Switch off the engine, tighten the locknut
and refit the air cleaner.

Accelerator pump delivery

13 With the carburettor installed, and the air
cleaner removed, start the engine and allow it
to idle for a few seconds, then switch it off,

14 Laok down the carburettor barrel and open
the throttle by hand. As the throttle is opened, a
squirt of petrol should emerge from the
accelerator pump jet. If no petrol is delivered,
the pump is faulty or the jet is blocked.

15 The above check only serves to show
whether or not the pump is waorking. For an
accurate check, the carbursttor must be
removed.

12.11a Using a drill bit to check the choke
valve gap

16 With the carburettor assembled and the
float chamber full of fuel, place the carburettor
over a measuring cylinder. Take appropriate
fire precautions.

17 Operate the throttle over its full stroke 10
times, taking about 3 seconds per stroke.
Catch the fuel delivered by the pump in the
measuring cylinder. The desired delivery is
given in the Specifications. No adjustment is
possible: cleaning or renewal of the pump
components will be necessary if the delivery is
incorrect.

13 35 PDSI carburettor - %
adjustments q‘\‘

Mote: Under normat operating conditions only
the carburettor idle adiustments described in
Chapter 1 wifl need attention. Checking and
adjustinent of the following setiings is not a
routine  operation and  should only be
necessary after carburettor overhaul or if the
operation of the carburettor is suspect.

idle speed and mixture
1 Referto Chapter 1

Fast iclle

2 The fast idle system comes into play when
the choke control is operated. It is adjusted by
a screw which acts on the throttle spindle
lever (see illustration).

3 Adjustment is correct when, with the choke
control pushed in and the throttle released,
the end of the screw is just in contact with the
lever.

Tof A NEC

13.2 Fastidle adjustment screw
{arrowed)

12.11b Choke valve gap adjusting screw
{(arrowed)

Accelerator pump delivery

4 The stroke of the accelerator pump can be
adjusted by turning a nut on the end of the
pump operating rod. The desired delivery is
diven in the Specifications.

5 Apart from the above points, the procedure is
described in Section 12, paragraphs 13 to 17,

6 Check that the stream of fuel gjected from
the accelerator pump delivery tube hits the
throttle valve shaft. Adjust if necessary by
careful bending of the delivery tube.

X
14 1B1 carburettor - adjustments &
\

Note: Under nonmal operating conditions onty
the carburettor idfe adjustments described in
Chapter T will need attention. Checking and
adjustment of the folfowing setiings is not a
routine operation and showld only be
necessary after carburettor overhaut or if the
operation of the carburetior is suspect,

Idie speed and mixture
1 Referto Chapter 1.

Fast idle

2 Bring the engine to normal operating
temperature and connect a tachometer (rev
counter} to it. Stop the engine.

3 Pull the choke control fully out. Check that
the choke lever on the carburettor is resting
against its stop, and that the index notch on
the cam plate is aligned with the mark on the
adjuster screw (see illustration), Slacken the

14.3 Fast idle adjustment

1 Lever against stop 3 Cam plate screw
2 Index notch
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14.4 Removing the tamperproof cap from
the fast idle adjustment screw

screw on the cam plate if necessary and
correct the alignment, then retighten the
screw.

4 Start the engine without touching the
throttle. With the choke valve tully open, the
fast idle speed should be as given in the
Specifications. If adjustment is necessary,
remove the tamperproof cap and turn the
adjustment screw until the speed is correct
(see illustration),

Choke unit cover

5 The index notches on the cover and
carburettor housing must align (see

illustration). Slacken the cover clamp screws
if necessary to adjust, then retighten the
SCrews.

6 If the choke cover is removed for any
reason, ensure when refitting that the opening
lever is positioned to the left of the drive lever
(see illustration).

14.8a Choke valve gap adjustment screw
(arrowed)

14.8b Measuring the choke valve gap
using a twist drill

14.5 Notches on choke cover and
carburettor housing (arrowed) aligned

Vacuum pull-down unit

7 If suspected of malfunction this unit can be
checked using a hand vacuum pump and
gauge. Disconnect the vacuum hose from the
throttle body and connect the vacuum pump,
Apply vacuum to the pull-down unit; if the
vacuum drops, the unit is leaking and must be
renewed.

Choke valve gap

8 Reter to Section 12, paragraphs 9 to 12
noting the adjustment and measurement
points are shown here (see illustrations).
Lock the screw with paint on completion.

Throttle valve basic adjustment

9 This requires special measuring equipment
and must be left to a Vauxhall dealer or a
carburettor specialist.

Accelerator pump delivery

10 A rough check may be made without
removing the carburettor as follows. Remove
the air cleaner and run the engine for a few
seconds, then switch it off. Look into the
carburettor venturi and open the throttle fully
by hand. As the throttle is opened, a clean
double jet of fuel should be seen spraying
from the delivery tube. If not, remove the
carburetior and make further checks as
tollows.

11 Reler to Section 15, paragraphs 20 to 23
tor the procedure noting that the adjustment
point is as shown (see illustration).

WiAFLE

14.11 Accelerator pump adjustment point
Loosen clarnp screw (under arrow} and rotate
the cam plate

14.6 Position choke cover with opening
lever to the left of drive lever

15 2E3 carburettor - adjustments

Vi

Note: Under normal aperating conditions onty
the carburettor idle adjustments described in
Chapter 1 will need attention. Checking and
aqjustment of the following settings is not a
routine  operation and should only be
necessary after carburettar overhaul or if the
operation of the carburettor is suspect.

Adjustments with carburettor
fitted

Idle speed and mixture
1 Refer to Chapter 1.
Fast idle

2 The engine must be at  operaling
temperature and the idle speed and mixture
musl be correctly adjusted. Remove the air
cleaner to improve access.

3 Position the fast idle adjustment screw on
the second highest step of the fast idle cam.
Connect a tachometer to the engine, Make
sure that the choke plate is fully open.

4 Start the engine without touching the
throttle pedal and compare the engine speed
with that given in Specifications. If adjustment
is necessary, remove the tamperproof cap
from the head of the fast idle screw by
crushing it with pliers and adjust by means of
the screw (see illustration).

5 When adjustment is correct, stop the
engine and disconnect the tachometer. Fit a
new tamperproof cap where this is required
by law.

15.4 Fast idle adjustment screw under
tamnernroof canp (arrowed)
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15.7 Choke drive lever {&) engages with
loop (B)

Choke pull-down

MNote: This adjustiment can also be done with
the carburettor removed.

& Remove the air cleaner.

7 Remove the choke cover by removing the
three screws and the securing ring. There is
no need to disconnect the coolant hoses, just
move the cover aside. Notice how the loop In
the end of the bi-metallic spring engages in
the choke drive lever (see illustration),

8 Move the choke drive lever to close the
choke valve completely. Position the fast idle
screw on the highest step of the cam.

1.3 litre models

9 Apply vacuum to the choke pull-down unit
{at the hose nearest the carburetior body)
using a maodified hand pump or by making a
connection with a rubber hose or plastic tube
between the choke vacuum unit of the
carburettor and the inlet manifold of anaother
vehicle (engine running). Apply light pressure
to the choke drive lever in a clockwise
direction (as if to close the choke valve) and
check the choke valve gap by inserting a
gauge rod or twist drill of the specified size. If
adjustment Is necessary, turn the adjusting
screw on the side of the choke housing (see
illustrations).

1.4 and 1.6 litre models

10 Disconnect both vacuum hoses from the
pull-down - unit  then, using a  small
screwdriver, press in the pull-down arm
adjusting screw (see illustration 15.9b) until
some resistance is felt. In this position the
choke valve gap should correspond to the
value given in the Specifications for the 'small’
gan. Adjust It necessary by turning the screw
on the pull-down unit.

15.12 Choke cover alignment marks
{arrowed)

15.9a Checking the choke pull-down gap.
Apply vacuum to hose arrowed

11 Press in the screw further until the arm
moves to its step. In this position the choke
valve gap should correspond to the value
specified for the ‘'large’ gap. Adjust if
necessary by turning the arm adjusting screw,
All models

12 Refit the choke cover, making sure that
the spring loop engages in the choke drive
lever, Align the notches in the choke cover
and choke housing when tightening the
screws (see illustration).

Throttle damper adjustment -
autematic transmission models

13 To adjust the damper, slacken the locknut
and screw the damper in or out until there is a
clearance of 0.05 mm between the end of the
damper and the throttle lever. Fromthis position,
screw the damper towards the throttle lever by
21 tums, then secure it with the locknut.

Adjustments with carburettor
removed

Fastidle cam position

14 The choke pull-down adjustment
previously described must be correct. If not
already done, remove the choke cover.

15 Open the throttle, then close the choke
valve by light finger pressure on the choke
drive lever. Release the throttle.

15.16 Fast idle cam adjustment
1 fFast idle cam 4 Fastidle
2 Adjustment lever adjustinestt screw
3 Choke drive lever & =021tc0.8mm
(press in direction  {0.08 to 0,32 in)
arrowed}

15.9b Choke pull-down adjusting scre

16 Check that the fast idle adjustment screw
is resting on the second highest step of the
fast idle cam, in the position shown (see
illustration). If not, first check that the choke
return spring is correctly positioned. then
adjust by bending the lever 2.

17 Refit and secure the choke cover,
abserving the alignment marks,

Throttle valve fast idle gap

18 Position the fast idle adjustment screw on
the highest step of the fast idle cam.

19 Use a gauge rod or twist drill of the
specified diameter to measure the apening of
the primary throttle valve, Adjust if necessary
at the fast idle adjustment screw. (This is a
preliminary adjustment; final adjustrment of the
fast idle speed should take place with the
engine running.}

Accelerator pump delivery

20 It will be necessary to feed the float
chamber with fuel from a small reservoir
during this test, Take all necessary fire
precautions when dealing with fuel and fuel
vapour,

21 Position the primary barrel over an
accurate measuring glass. Fully open and
close the throttle ten times, taking
approximately one second for each opening
and pausing for three seconds after each
return stroke. Make sure that the fast idle cam
15 not restricting throttle travel at sither end.
22 Measure the quantity of fuel deliverad and
compare it with the specified value.

23 I adjustment is necessary, release the
clamp screw and turn the cam plate in the
desired direction {see illustration). Tighten
the clamp screw and recheck the pump
delivery.

15.23 Accelerator pump delivery
adjustment: + to increase. - to decrease
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16.4 Fast idle screw (arrowed) positioned
oh cam second highest step

16 Varajet Il carburettor -
adjustments

P

Note: Under normal operating cenditions anly
the carburcttor idle adiustments described in
Chapter T will need attention. Checking and
adjustment of the following settings is not a
routing operation and should only be
necessary after carburettor overhaul or if the
operation of the carburettor Is suspect,

Autornatic choke carburettor

Idle speed and mixture
1 Refer to Chapter 1.
Fast idle speed

2 The engine must be at operating
temperature and normal idle adjustments
must be correct. The air cleaner must be
removed and its vacuum hose plugged.

3 Connect a tachometer to the engine.

4 Slightly open the throttle valve plate so that
the fast idle adjusting screw can be
positioned on the second step of the cam
{see illustration).

5 Start the engine without touching the
accelerator. The engine speed should be as
specified; if not, turn the fast idle adjusting
SCrew as necessary.

Choke pull-down (gap A)

6 In order to be able to carry out this
adjustment, a suitable vacuum pump must be
available. It is possible to create sufficient
vacuum using a modified hand pump or by
making a connection with a rubber hose or
plastic tuba between the choke vacuum unit
of the carburettor and the inlet manifold of
another vehicle (engine runningj.

7 Remove the air cleaner,

8 Position the fast idle screw on the
uppermost step of the cam. Check that the
choke valve plate is fully closed. This may not
be the casce if the choke cover is still warm, in
which case use a rubber band to close it.

9 Apply vacuum to the choke vacuum unit as
described in paragraph 6.

10 Measure the gap A between the edge of
the choke valve plate and the wall of the
carburettor. Measure at the flatter side of the

B.‘ il

16.-10 C
A See Specifications (Choke valve gap A)

valve plate. A twist drill or similar should be
used as a gauge (see illustration). The gap
should be as specified.

11 If necessary, turn the screw B to bring the
gap to the specified clearance. If the gap was
found to be too small, it will probably be
necessary to bend the pullred slightly to
provide sufficient clearance for movement of
the adjustment screw.

12 On completion of adjustment, lock the
adjustment screw with a drop of suitable
sealant.

13 Now check the play between the baffle
flap lever and the pullrod with the vacuum
source still connected so that the pullrod is in
the fully extended position (see illustration).
The clearance A must be as shown. Where
necessary, hend the end of the pullrod to
bring the clearance within tolerance.

Choke fast idle {gap B)

14 Close the choke valve with a rubber band.
15 Open the throttle and position the fast idle
screw on the second highest step of the fast
idle cam, Release the throttle and check that
the screw stays on the step.

16 Open the choke valve slightly and release
it in order to let it find its correct position.
Check the choke valve gap B by the same
method as when checking the pull-down gap.
17 If adjustment is necessary, remove the
carburetior and take off the choke cover,
Bend the rod which connects the fast idle
cam to the choke valve lever until the gap is
correct.

16.13 Baffle flap lever-to-pullrod clearance
A=01to03mm

hoke pull-down measurement

B Adjustment screw

18 If adjustment has been necessary,
recheck the pull-down gap after refitting the
carburettor.

Full throttle opening

18 Close the choke valve with a rubber band.
20 Open the throttle fully and hold it open
while measuring the choke valve gap C.

21 It adjustment is necessary, carefully bend
that part of the linkage shown (see
illustration). Bend the tag to the right to
increase the gap, to the left to decrease it.

Automatic choke cover

22 The pointer on the choke housing cover
should be set against the mark given in the
Specifications. If there is a tendency to stall or
hesitate during warm-up, it is permissible to
turn the cover through one or two divisions
towards R {rich). The clamp ring screws must
be slackened to do this.

23 If the ignitien is switched on with the
engine cold (approx 20°C), the choke valve
should open fully in three to four minutes, If a
longer time is required, check the choke valve
for free movement; renew the choke cover if
the valve is free,

Accelerator pump

24 With the engine at operating temperature
and the accelerator released, no clearance
should exist between the pump operating
lever and the pump plunger.

25 Have an assistant depress the accelerator
to its full extent and hold it there. Press the
pump plunger with a screwdriver and check
that it will move further downwards before
resistance is encountered.

16.21 Full throttle opening adjustment -
bend tana G to adiust choke aap
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16.28 Carburettor throttle damper

A Bamper pin B Locknut

26 Bend the pump operating lever as
necessary to achieve these conditions.

27 Check that when the pump plunger is
depressed, a jet of fuel is delivered towards
the inner venturi If not, dismantle the
carburattor And clean or renew the pump
componearits.

Throttle damper adjustment
{automatic transmission only)

28 Automatic transmission models are
aquipped with a throttle linkage dampsar, the
purpose of which 15 to stop the throttle
snapping shut suddenly when the pedal i5
released (see illustration).

29 Correct adjustment of the damper is
carried out as follows. Release the damper
locknut and unscrew the damper until the
damper pin is only just touching the throttle
lever. From this position, screw the damper
back in between 3 and 4 complete tums, then
secure with the locknut.

Part load regulator screw adjustment

30 Problems such as jerking or hesitation at
light throttle openings. or excessive fuel
consumption despite moderate driving habits,
may be due to incorrect adjustment of the
part load regulator screw.

31 It is emphasised that this adjustment
should not be attempted until all other
possible causes of the problems mentioned]
have been investigated.

32 Remove the carburettor from the vehicle,
33 Prise out the metal plug covering the part
load regulator screw {adjacent to the fuel inlet
union).

34 If stalling or hesitation is the reason for
adjustment - ie the mixture is too weak - turn
the screw one-quarter turn anti-clockwise,

35 If excessive fuel consumption is the
problem ie the mixture is too rich turn the
screw one-glarter turn clockwise.

36 Refit the carburettor and test drive the
vehicle to see if any improvement has
occurred. If necessary a further adjustment
can be made, but do not deviate from the
original setting by more than half a turn of the
SCrew,

37 Fit a new metal plug on completion, where
this is required by law.

Manual choke carburettor

Idle speed and mixture
38 Refer to Chapter 1.
Fastidle speed

39 The idle speed must be correct and the
engine must be at operating temperature.
Remove the air cleaner and plug its vacuum
hose.

40 Pull cut the choke until the mark on the
fast idle cam is aligned with the tip of the fast
idle adjustment screw {see illustration). Hold
the choke valve plate open with a rubber
band.

41 Connect a tachometer to the engine.

42 Start the engine and check the fast idle
speed against that given in the Specifications.
If adjustment is necessary, turn the fast idle
adjustment screw; the tamperproof cap over
the screw head may be remaved by crushing
it with pliers.

43 Switch off the engine when adjustment is
correct. Fit a new tamperproof cap where this
is required by law.

Choke puli-down (gap A)

44 Remove the air cleaner,

45 Pull the choke control out fully. Apply
vacuum to the choke vacuum unit, as
described in paragraph 6. With the vacuum
applied, measure gap A (see illustration
16.11 and Specifications). Correction is by
means of the adjusting screw on the vacuum
unit.

46 Check the clearance between the baffle
flap lever and the pullrod, as described in
paragraph 13,

Other adjustments
47 Accelerator pump and part load regulator

screw  adjustments are  as  previously

described for the automatic choke
carburettor,

. R

17 Idle cut-off solenoid - =N

#6 L0 Solehok N

description and testing "?‘\%

1 Some of the carburettors described in this
Chapter are fitted with an idle cut-off
solenoid. This is an electrically-operated valve
which interrupts the idle mixture circuit when
the ignition Is switched off, thus preventing
the engine from running-orn.

2 The idle cut-off sclencid is energised all the
time that the ignition is switched on. A
defective solenoid, or a break in its power
supply, will cause the engine to stall or idle
roughly, although it will run normally at speed.
3 If the operation of the solenoid is suspect,
first check {using a 12 volt test lamp) that
battery voltage is present at the solenoid
terminal when the ignition is on.

4 With the solenocid unscrewed from the
carburettor, connect the body of the solenoid
to the negative terminal of a 12 volt battary.
When the battery positive terminal s
connected to the solenold centre terminal,

16.40 Mark on the fast idle cam (arrowed)
must be aligned with the tip of the screw

there should be an audible click and the
needle at the tip of the scolenoid should
retract.

5 A defective idle cut-off solenoid must be
renewed.

18 Carburettor - removal and %
refitting &

Note: Refer to the warning note in Section 1
before proceseding.

Removal

1 Disconnact the battery earth lead.

2 Remove the air cleaner, as described in
Section 3.

3 Disconnact the choke cable {manual choke
models) or the automatic choke electrical
and/or coolant connections, Plug the coolant
hoses to avoid spillage.

4 Disconnect the fuel supply hose from the
carburattor or vapour separator. Be prapared
for fuel spillage. On carburettors with a fuel
return hose attached, disconnect that too.
Plug the fuel hoses.

& Disconnect the accelerator cable, as
described in Section 8.

6 Disconnect the distributor vacuum hose.

7 Disconnect the idle cut-off solenoid wire
{when fitted).

& Disconnect any remaining hoses or wires,
then remove the securing nuts and lift the
carburettor off its studs. Recover the gaskst,

Refitting

9 Refit in the reverse order to removal, noting
the following,

al Use a new gasket if the ofd one was
darmaged,

B Adjust the accelerator cable and (when
fitted)} the choke cable. a5 describad in
Sections 8 and 10.

¢! If coolant hoses were disturbed check the
coolant level after running the engine and
top-up if necessary.

df Adjust the idle speed and mixiure, as
described in Chapter 1.
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19.5a Four screws (arrowed) secure the
carburettor cover to the float chamber
housing

19.5b Separating the cover from the float
chamber housing

2,

19 32 TL carburettor - averhaul %
Y
Note: n the rare event of a3 complefe
carburettor overhaul being necessary, it may
prove more economical o renew the
carburettor as a complete unit. Check the
price and availabiflity of a replacement
carburettor and of fis component parts before
starting work; note that most seating washers,
screws and gaskets are gvailable in kits, as are
some of the major sub-assembliies. In most
cases it will be sufficient to dismantle the
carburettor and to clean the jets and
passages.
1 Remove the carburettor from the engine,
2 Clean the carburettor externally using a
suitable cleaning solvent, or petral in a well
ventilated area. Wipe the carburettor dry with

19.6 Undo the screw (arrowed) to
separate the throttle valve and float
chamber housings

a lint-free cloth and prepare a clean
uncluttered working area.

3 Disconnect the throttle return spring from
the linkage and the support bracket on the
side of the carburettor (see illustration).

4 Disconnect the vacuum unit hose from the
outlet on the throttle valve housing {see
illustration).

5 Undo the four retaining screws and
separate the carburettor cover from the float
chamber housing (see illustrations).

6 At the base of the carburettor undo the
single securing the throttle valve housing to
the float chamber housing (see illustration}.
Separate the two housings,

7 Undo the screw securing the choke cable
support bracket to the throttle valve housing
and lift off the bracket. Undo the blanking plug

19.7 Throttle valve housing components

support bracket screw (&), blanking plug

(B}, idle mixture screw (C) and idle speed
screw {D)

and remove the seal ring from the housing
{see illustration).

8 As a guide to refitting, count and record the
number of turns necessary to screw the
auxiliary idle mixture screw and the basic idle
mixture screw fully into the housing. Now
remove the two screws.

8 Undo the four screws and remove the
accelerator pump cover, diaphragm, and
spring from the float chamber housing (see
illustration).

10 From the other side of the float chamber
housing, undo the three screws and remove
the enrichment valve cover, diaphragm and
spring {see illustration).

11 Carefully withdraw the fuel discharge
nozzle from the housing {see illustration).

12 Tap the float pivol pin out of the pivot

ﬁ g
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19.9 Accelerator pump components

19.10 Enrichment valve components

19.11 Removing the fuel discharge nozzle

4A
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19.12 Extracting the float pivot pin

posts and withdraw the pin using long-nosed
pliers (see illustration),

13 Lift out the float and then remove the
gasket from the carburettor top cover (see
illustration).

14 Lift out the float needle valve and then
unscrew the main jet (see illustration).

15 Unscrew all the jets and plugs from the
carburettor cover, making a careful note of
their locations (see illustration), Remove the
mixture tube from the air correction jet bore.
16 Withdraw the pre-atomiser from the top
cover venturi (see illustration).

17 Undo the retaining plug and withdraw the
fuel filter adjacent to the inlet hose connection
on the top cover,

18 It necessary the choke valve operating
linkage and vacuum unit can be removed from
the top cover. Undo the three retaining screws
and the retaining clips for the operating cam

19.15 Plugs (A and B), idle jet (C), air
correction jet (D) and auxiliary fuel/air jet
(E) in carburettor cover

e A 4 |
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19.13 Lift off the gasket

and choke valve rod. Remove the cam and
spring, disengage the operating rod from the
cam and choke valve lever and withdraw the
assembly {(see illustration),

19 With the carburettor now dismantled,
clean the components in petrol in a well
ventilated area. Allow the parts to air dry.

20 Blow out all the jets and the passages in
the housings using compressed air of a tyre
fool pump, Newver probe with wire.

21 Examine the choke and throttle valve
spindles and linkages for wear or excessive
side-play. If wear is apparent in these areas it
is advisable to obtain an exchange
carburettor,

22 Check the diaphragms and renew them if
they are punctured or show signs ol
deterioration.

23. Examine the float for signs of deterioration
and shake it, listening for fuel inside. It so
renew it, as it is leaking and will give an
incorrect float level height causing flooding.
24 Blow through the float needle valve
assembly while holding the needle valve
closed, then open. Renew the valve if faulty,
or as a matter of course if high mileages have
been covered.

25 Obrain the new parts as necessary and
also a carburettor repair kit which will contain
a complete set of gaskets, washers and seals,
26 Reassemble the carburettor using the
reverse of the dismantling procedures, but
carry out the settings and adjustments
described in Section 12 as the work
progresses.

19.14 Removing the float needle valve.
Main jet is arrowed

27 Check the float level as shown after
refitting the float (see illustration). Bend the
float arm if necessary to achieve the specified
level.

28 Alter refitting the carburetior, carry out the
basic idle adjustrment then adjust the idle
speed and mixture settings as described in
Chapter 1.

20 35 PDSI carburettor - %
overhaul &

Note: In the rare event of a complete
carburettor overhau Deing necessary, it may
prave more economical to renew the
carburetltor a5 a camplefe unit. Check the
price and availability of a replacement
carburettor and of its component parts before
Starting work; note that most sealing washers,
screws and gaskets are available in kits, as are
some of the major sub-assemblies.

1 Major carburettor overhaul is not a routine
operation and should only be carried oul
when components are obviously worn,
Removing of the cover and mopping out the
fuel and any sediment from the fuel bowl, and
clearing the jets with compressed air is
usually sufficient 1o keep a carburettor in good
working order.

2 With Lhe carburettor removed from the
engine and cleaned externally, remove the
clip which retains the fast idle rod to the lever
on the choke valve plate spindie (see
illustration).

- —

19.16 Removing the pre-atomiser

19.18 Choke linkage screws (A) and
retaining clips (B)

19.27 Float level measurement

A Measurement point
B RPand hare fo adiust
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Cover

Gasket

Fuef infot needie valve

Float pivot pin clip

Float pivot pin

Float

Body

Fuel cut-off solenoid valve

9 Accelerator pump diaphragm spring
10 Draphragm

11 Diaphragm housing cover

12 Accelerator pump rod nut

13 Spring

14 Accelerator pump rod

15 Venturi

16 Gasket

17 Idie speed adjustment screw
18 Idfc mixture adjustment screw
19 Throttle valve block

20 Fast idle adjustment screw
21 Fastidle fink rod

22 Main jot

23 Main jet plug

24 Part load enrichment valve

(= BN R IS B PR RIS

20.2 Exploded view of 35 PDSI carburettor

3 Extract the six screws and remove the
cover,

4 |Use a socket wrench to unscrow the fucl
inlet needle valve.

5 Extract the screw plug and withdraw the
metering pin.

6 Extract the spring clip and withdraw the
float from the carburetior bowl.

7 The part load enrichment valve is screwed
into the base of the float bowl.

8 The main jet can be unscrewed if the plug in

the float bowl is extracted and a screwdriver

inserted through the hole.,

9 The throttle valve housing is held to the
main body of the carburcttor by two sccuring
screws. To remove the housing, first
disconnect the accelerator pump link and
then extract the screws.

10 The accelerator pump housing can be
dismantled by extracting the four pump
housing screws,

11 Clean all compenents and examine for
wear or damage.

12 Blow through all jets and passages with

air from a tyre pump; never probe them with
wire in an attempt to clean them or their
calibration will be ruined.

13 Renew all seals, gaskets, diaphragms etc;
these will be available in the form of an
overhaul kit

14 No provision is made for float level
adjustment, nor is any checking procedure or
dimension specified,

15 Reassemble the carburettor in the reverse
order to dismantling, observing the settings
and adjustments dascribed in Saction 173

AR
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CLLTAS

21.3 Lifting off the carburetior top cover

X
21 1B1 carburettor - overhatl “Q
A

Note: /n the rare event of a compleie
carbiwvettor overhaul being necessary, it may
prove more economical to renew the
carburettor as a complete unit. Check the price
and availabifity of a replacement carburettor
and of fts component parts before starting
work; note that most sealing washers, screws
and gaskets are available in kits, as are some of
the major sub-assemblics. In most cases it will
be sufficient to dismantle the carburettor and
to clean the fets and passages.

1 Remove the carburettor from the engine.

2 Detach the vacuum unit pull-down hose
from the throttle body housing.

3 Remove the four retaining screws and
separate the top cover from the carburettor
body (see illustration).

21.4 Adjusiment screws and idle cut-off
valve plug (arrowed)

4 Remove the idle speed and mixture
adjustment screws, and the idle cut-off valve
or plug (see illustration).

5 If necessary the throttle valve lever, cam
plate and return spring can be removed after
removal of the shaft nut {see illustration). As
they are removed, note their relative positions.
6 Remove the two retaining screvs and [ift off
the part-load enrichment device cover, spring
and diaphragm {see illustration).

7 Remove the accelerator pump collar, piston
and spring {see illustrations).

8 Pull the accelerator pump delivery tube out
of the carburettor body (see illustration).
MNote the spring and ball.

8 Press out the float pin and remove the float
and needle valve {see illustrations).

10 Unscrew and remove the main jet (see
illustration).

11 Remove the choke thermal and vacuum
units by undeing the three retaining screws.

21.5 Throttle valve shaft lever and nut
{arrowed)

21.6 Removing the part-load enrichment
device

12 Unscrew and remove the idle fusl/air and
auxiliary fuel/air jets from the carburettor
body, taking note of the location of each (see
illustration).

13 Further dismantling is not recommended.
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21.7a Removing the accelerator pump
coliar . ..
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.. . and the spring
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21.8 Removing the accelerator pump
delivery iube

21.9a Removing the float . . .

21.9b . .. followed by the needle valve
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Clean and inspect the various components as
described in Section 19, paragraphs 189 to 25,
14 Reassembly i a reversal of the
dismantling procedure. Note that float level is
not adjustable on this carburattor,

15 After refitting, adjust the idle speed and
mixture setting as described in Chapter 1 then
carry out the other adjustments described in
Section 14 of this Chapter.

N
&
N

Note: Refer to the note at the beginning of
Section 21,

1 With the carburettor removed from the
vehicle, drain the fuel from the float chamber
and vapour separator. Claan the outside of
the carburetior.

2 Remove the hoses and wires from the
carburettor, making identifying marks or notes
to avold cenfusion on reassembly (see
illustrations).

3 Access to the jets and float chamber is
obtained by removing the top half of the
carburettor, which is secured by five screws.
Blow through the jets and drillings with
compressed air, or air from a foot purmp - do
not probe them with wire. If it is wished to
remove the jets, unscrew them carefully with
well-fitting tools.

4 Remove the fuel strainer from the inlet pipe
by hooking it out with a small screwdriver, or
by snaring it with-a long thin screv. Renew the
strainer {see illustration).

5 Clean any foreign matter from the float
chamber, Renew the inlet needle valve and

22 2E3 carburettor - overhaul

21.10 Removing the main jet

seat if wearis evident, or if a high mileage has
been covered. Renew the float if it is
punctured or otherwise damaged.

6 No procedure has been specified for float
level adjustment. Simply check that the inlet
neadle valve is closed complstely before the
float reaches the top of its stroke.

T Renew the diaphragms in the part load
enrichment valve and in the accelerator pump.
If additional pump or valve parts are supplied
inthe overhaul Kit, renew these parts also.

8 Further dismantling is not recommended.
Pay particular attention to the throttle opening
mechanism If It is decided to dismantle it; the
interlocking arrangement is important.

9 Reassemble in the reverse order to
dismantling. Use new gaskets and seals
throughout; Iubricate linkages with a smear of
molybdenum based grease.

10 Before refitting the carburettor, carry out
the checks and adjustrments described in
Section 15.

22.2a Top view of 2E3 carburettor

1 Vapour separator

2 Choke cover

3 Choke pull-down

unit

4 Fuel hose

& Thenmotime vafve
6 Secondary throttle
VACUUM Uit

21.12 Idie (A) and auxiliary (B} fuel/air jets

. o

23 Varajet Il carburettor - %
overhaul 2

N\

Note: Refer to the Note at the beginning of

Section 21,

Automatic choke type

1 It is rare for the carburettor to require
complete dismantling; indeed, normally where
this is required then it would probably be
more economical to renew the complete unit.
2 It will usually be found that the first few
operations described in the following
paragraphs to remove the cover will be
sufficient to enable cleaning of the jets and
carburettor float chamber to be carried out.

3 With the carburettor removed and extermnal
dirt cleaned away, pull off the vacuum hose
from tha choke vacuurm unit {see illustration).
4 Extract the three screws from the automatic
choke retaining ring and withdraw the

assembly,

22.2b 2E3 carburettor - choke cover side
view

22.2¢c Side view showing accelerator
pump {1} and choke pull-down unit {2)

22.2d View showing part load enrichment
valve (1) and accelerator pump cam (2)

22 4 Fuel inlet fuel strainer

4h



4A+18 Fuel and exhaust systems - Carburettor models

23.3 Exploded view of Varajet Il
carburettor

Cover

Gaskel

Packing piece

Hoat pin

Acceferator pump pistorn
Spring

Float

Fuel infet needle valve

Check ball {accelerator pump)
10 Fued indet union

11 Tuef fitter

12 Idle speed adjustirient screw
13 Lirk rod

14 Idie mixture adjustment screw
15 Throtife valve block

16 Fast idle screw and spring

17 Gasket

18 Fast idle carn

19 Fastidle link rod

20 Vacuum hose

21 Part load needle vatve and piston
22 Spring

23 Suction valve and check ball
24 Choke vacuum unit

25 Choke housing cover

26 Caver retainer

27 Chake valve plate (pritnary barred)
28 Baffle flap (secondary barrell
29 Fulf load needle valve

R s B O

5 Extract the split pin and disconnect the
accelerator pump rod from the lever.

6 Unscrew the fuel inlet nozzle and extract
the gauze filter from inside (see illustration),
7 Extract the relaining clip and disconnect
Lhe choke connecting rod rom the cam.

8 Extract the three short and four long
carburettor cover retaining screws (see
illustration).

9 Remove the cover making sure that, as it s
withdrawn, the gaskel remains behind on the
Mange of the loal chamber. Remember thal

the accelerator pump plunger is under spring
tension,

10 Remove the accelerator pump plunger
and spring and carefully peel off the cover
gaskel, Remove lhe pump suclion valve
sprirg retainer (see illustration),

:.r_[.i A

23.6 Fuelinlet union and gauze

23.8 Varajet Il carburettor top cover

23.10 Accelerator pump plunger and
sorina
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23.13% Float and neeadle valve

11 Pull or twist out the vacuum piston spring
and needle of the carburettor first stage. Take
care not to bend the retaining bracket or
partial load needle.

12 If necessary, the partial load plunger may
be withdrawn by gripping its rod with a pair of
pliers.

13 Remove the packing piece, float and

needle from the float chamber (see
illustration). Empty the fuel from the
chamber,

14 Note their l[ocation and unscrew the jets.
15 Extract the four retaining screws and
remove the throttle valve plate block,

16 Further dismantling is not recommended.
17 Clean all components and renew any that
are worn or damaged. If the throttle valve
plate spindle is worn then the complste
throttle block must be renewed. Clean jets
and passages with air pressure only; never
probe with wire or their calibration will be
ruined,

18 Obtain a repair kit which will contain all
the necessary renewable items, including
gaskets.

19 Reassembly is a reversal of dismantling,
but observe the following points.

20 When assembling the accelerator pump,
ensure that the check ball is correctly located.
21 Check that the needle valve spring is
correctly located on the float arm bracket.
There should he approximately 0.2 mm free
play between the spring and the bracket.
Correct if necessary by carefully bending one
item or the other.

22 Refit the float, needle valve and pivot
clips. Check the float level, with the gasket
fitted, by applying moderate finger pressure to
the float arms and pivot clip to close the
needle valve (see illustration). The top
surface of the float should be the specified
distance balow the carburettor top flange.

23 Correct the float level if necessary by
carefully bending the float arms at the points
shown {see illustration).

24 When installing the cover to the
carburettor  body, take care that the
accelerator pump plunger does not become
vedged,
25 Make sure that the breather screen is in
position.

26 Check that the bi-metallic spring of the

23.22 Measuring the float level

automatic choke engages positively with the
choke valve plate spindle arm.

271 Check the operation of the throttle valve
plate lever. Remember that the secondary
valve plate does not open until the primary
valve plate has openad by two-thirds of its
travel, The secondary throttle valve plate will
not open until the choke valve plate is fully
open after the engine has reached operating
temperature.

28 Carry out those checks and adjustments
in Section 15 which can be performed with
the carburettor on the bench.

29 After refitting, set the idle speed and
mixture, {Chapter 1}, then carry out any
adjustiments outstanding from Section 75.

Manual choke type

30 The operations are very similar to those
described in the preceding paragraphs, but

the references to automatic  choke
components should be ignored,
. X
24 Inlet manifold - removal and %
refittin Py
g Q
Removal

1.2 litre models

1 The manifold may be removed with or
without the carburettor, In either case, refer to
Section 18 and follow the steps preparing for
carburettor removal.

2 Disconnect the brake servo vacuum hose,
3 Remove the three screws which secure the

manifold to the cylinder head (see
illustration).

4 Remove the manifold and recover the
gasket.

1.3, 1.4 and 1.6 litre models

5 Drrain the cooling system, as described in
Chapter 1.

6 Remove the alternator, as described in
Chapter 5.

7 Release the coolant pipe from the inlet
manifold and clutch housing.

8 On 1.3 models, disconnect the coolant
temperature gauge lead,

9 Refer to Section 18 and either remove the
carburettor, or follow the steps preparing for
carburettor rermoval.

23.23 Float adjustment points {arrowed)

10 Disconnect the brake servo vacuum hose.
11 Remove the securing nuts and withdraw
the manifold. Recover the gasket.

Refitting

12 Refit in the reverse order to removal, using
a new gasket. Tighten the manifold nuts
progressively to the specified torgue, On 1.3,
1.4 and 1.6 litre models refill the cooling
system and adjust the alternator drivebelt, as
described in Chapter 1.

25 Exhaust manifold - removal %
and refitting &

Removal

1.2 litre models

1 Raise and securely support the front of the
car (see “Jacking and Yehicle Support™).

2 From under the car, separate the
manifold-te-downpipe joint by removing the
two bolts and recovering the tension springs.
3 Remaove the air cleaner, as described in
Section 3.

4 Remave the six bolts which secure the
exhaust manifold to the cylinder head.
Remove the manifold and recover the gasket.

1.3, 1.4 and 1.6 litre models

5 Remove the air cleaner, as described in
Section 3. Also remove the hot air shroud,
rnoting how its sections fit over the manifold.

24.3 Three screws {arrowed) securing inlet
manifold - 1.2 litre modeis

44
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Carburettor models

27.4a Exhaust system flexible joint

6 Remove the securing nuts or holts from the
manifold-to-downpipe joint.

7 Remove the manifold securing nuts and
withdraw the manifold from the studs.
Recover the gaskats.

Refitting

1.2 litre models

8 Refit in the reverse order to remaval, using
a new gasket. Tighten the manifold securing
holts progressively, starting in the middle and
working towards the ends, to avoid
destructive stresses. Use a little anti-seize
compound on the downpipe joint, and a new
seal if necessary.

1.3, 1.4 and litre models
9 Refit in the reverse order to removal. Use a
new gasket and tighten the nuts as described

in paragraph 5. Also renew the gasket or seal
at the downpipe joirt.

26 Inlet manifold pre-heater (1.6 %
litre models with automatic %
transmission) - general ™
information, removal and refitting

General information

1 An electric manifold pre-heater is fitted to
some 1.6 litre models (fitted with a 165H
engine) with automatic transmission. If it
malfunctions, warm-up time will be prolonged
and cold driveability will suffer,

27.4b Exhaust system rubber mounting
ring

Removal

2 Disconnect the battery earth (hegative)
lead.

3 Disconnact
multi-plug.

4 Remove the screws which secure the
pre-heater to the inlet manifold. Pull the
pre-heater downwards and remove It

Refitting

5 Refitting is the reverse of the removal
procedure, Make sure that the pre-heater and
manifold are clean, and use a new sealing
ring.

the  pre-heater  wiring

27 Exhaust system - inspection, %
removal and refitting &

inspection

1 The exhaust system should be examined
for leaks, damage and security at the intervals
given in Routine Maintenance. To do this,
apply the handbrake and allow the engine to
idle. Lie down on each side of the car in turn,
and check the full length of the exhaust
system for leaks while an assistant
temporarily places a wad of cloth over the end
of the tailpipe. If a leak is evident repairs may
be made using a proprietary exhaust repair
kit If the leak is excessive, or damage is
evident, the relevant section should be
renewed, Check the rubber mountings for
condition and security and renew them if
necessary.

27.5 Graphite sealing ring fitted at the
flexible joint

Removal

2 To remove the exhaust system, jack up the
front and/or rear of the car and support it
securely on axle stands (see "Jacking and
Vehicle Support”), Alternatively drive the front
or rear wheels up on ramps or over a pit.

3 The system is made up of three or four
sections. The front and rear sections can be
removed independently, but to remove a
middle section it will be necessary to remove
an adjacent end section also. it is certainly
easier to free stubborn joints with the
complete system removed from the car.

4 To remove a front or rear section, remove
the U-bolt clamps which hold the section
together, Unhook the section from its rubber
mounting rings, and for the front section
unholt the manifold or downpipe (see
illustrations). Free the joints and remove the
section concerned. The application of
penetrating oll will be of assistance in freeing
seized joints, Heat from a blowlamp can alse
be helpful, but take great care to shield the
fuel tank, fuel lines and other vulnerable or
inflammable areas.

Refitting

5 Use a little exhaust jointing compound
when assembling joints. Renew clamps,
rubber rings, seals and gaskets as a matter of
course unless they are in perfect condition
{see illustration}.

6 When refitting the complete exhaust
system, position it so that the mountings are
avenly loaded before tightening the U-bolt
clamps.



Chapter 4 Part B:
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Fuel and exhaust systems - fuel-injected models

Contents

Accelerator cable - removal, refitting and adjustment .. ... ..... .. 3 Fuelsystem - depressunisation . o..ooeu i vemae i i e ve 8
Air cleaner filter element renewal ... oo oo See Chapter 1 Fueltank - removaland refitting . .. .. o000 0 oo o i v g
Air cleaner housing - removal and refitting ... ..o oo ie 2 General fusl systemchecks ..o i See Chapter 1
Exhaust manifold - removal and refitting v cvvens e i 14 General information and precautions .« oo ve i e e 1
Exhaust system - removal andrefitting ... ... .ooo0 o0 i 15 ldle speed and mixture adjustment information . ...... See Chapter 1
Exhaustsystemcheck. ... ... ... .. ... ..o See Chapter 1 Inlet manifold - removal and refitting .. ... . oo in i an, 13
Foel e rEnesial v smnm e @sameminms oo @ w See Chapter 1 Multi-point fuel injection system components (1.8 and 2.0 litre
Fuel gauge sender unit - removal and refitting ... ... .. oo 8 models) - removaland refitting .. ... ... . 12
Fuel injection system - general information ... ...... . ... oo s. 5 Single point fuel Injection system components (1.4 and 1.6 litre
Fuel injection system - testing and adjustment ....... ... ...... 10 madels) - remevaland refiting .. ..o e e e 11
Fuel pump -removal and refitting ... iiin 7 Unleaded petrol - general informationand usage ................ 4
Degrees of difficulty
Easy, suitable for 2 | Fairly easy, suitable &, | Fairly difficult, 2, | Difficult, suitable for &, | Very difficult, o,
nowvice with litthe £ | forbeginner with 31@ suUitable for competent % experienced DIY & suitable for expert. &
experience x| some experience & DIY mechanic &\. mechanic & DIY or professional &:

Specifications

System type
1.4 and 1.6 litre models
1.8 litre models:
Early (1BE enging models . oo ie i
Later (185E engine) models
2.0 litre models:
8-valve models:
Early (Pra 1990) models
Later (1990 onm modals . vt i e e
ThualveMBEels: covsn mmeimeeyem SREVES VRRAG PR DR

Fuel pump
Type
Pressure,
1.4 and 1.6 litre models
1.8 and 2.0 litre madels

Adjustment data
ldle spead:
LA S TEEEIS o vve s o wvprsee aiiey i e b we
LIRS ORI eaneh mnammensms SaEven oo Gueien SEEE s
1.8 litre models:
Early (pre 1980) models:
IVIERTE | RS TN e Riret ety Silnhd i ey
PUERMAtICTEaRSMISSION & cosis valvan demei Oluien de iy
Later (TOa0.0M MGHEIS e iem = v s mis waimmss e e
ZO IR THBHBIS, wseses soimimmeain SUGmaR Sesis il seses S
Exhaist gas GEcoment iabidlel vovns vvunan srena i er s

Multec CF| {single-point injection)

Bosch LE Jetronic (multi-peint injection)
Bosch L3 Jetranic (muiti-point injection)

Bosch Motronic ML4. T {multi-point injection)
Bosch Motronic M1.5 (multi-point injection)
Bosch Motronic M2.5 (multi-point injection]

830 to 980 rpm
720 to 880 rpm

900 to 950 rpm

800 to 850 rpm

800 to 900 rpm

720 to 780 rpm (not adjustable - regulated by control unit)
Less than 1.0%"

“On models equipped with a catalytic converter the exhaust gas CO content is regifated by the confrol Lrif and is not adfustable

Recommended fuel

Minimum octane rating:
Models without a catalytic converter .. ..o vii i ve e
Models with a catalyticconverter . .. .. .. oo e i ie e

98 RON leaded (4-star) or unleaded (Super unleaded)®
85 RON unleaded {Unleaded premium) anly

“If the necessary precautions are taken, 95 RON unleaded (unfeaded premium) peirof can be used {see Section 4 for defails)
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4B+2 Fuel and exhaust systems - fuel-injected models

Torque wrench setting
Multec CF| components:
Throttle body/injector unit retaining nuts

Throttle body/injector housing upper section retaining screws

Inlet manifold

Throttle valve potentiometer screws ... .. ..

Injector valve bolt

Pressure regulator unit screws . . ......
|dle air control stepper motor retaining scraws
Oxygen sensorumit .. ... on ..

Inlet manifold nuts and bolts

Ibf ft

1 General information and
precautions

1 The fuel system consists of a fuel tank
mounted under the rear of the car with an
electric fuel pump immersed init, a fual filter,
fuel feed and return lines. On 1.4 and 1.6 litre
models, the pump supplies fuel to throttle body
unit which incorporates the fuel injection valve
and pressure requlator. On 1.8 and 2.0 litre
models, the fual pump supplies fuel to the fuel
rail which acts as a reservoir for the four fuel
injectors which inject fuel into the inlet tracts.
On all models a fuel filter is incorporated in the
feed line from the pump to the fuel rail to ensure
the fuel supplied to the injectors is clean.

2 Refer to Section 5 for further information on
the operation of the relevant fuel injection

system.
A require the removal of fuel lines
and connections which may
result in some fuel spillage. Before
carrying out any eperation on the fuel
system refer to the precautions given in
Safety first! ai the beginming of this
Manual and foltow them implicitly. Petrol
is @ highly dangerous and volatife liguid
and the precautions necessary when
fhandiing it cannot be overstressed.

Warning: Many of the
procedures in this Chapier

Note: Residual pressure will rernain in the fuel
fines long after the vehicle was fast used, when
disconnecting any fuel line, depressurise the
fuel systeim as dascribad it Section 7,

2 Air cleaner housing - removal
and refitting

b i

Removal

1.4 and 1.6 litre models

1 Refer to the information given for the
carburettor models in Chapter 44, For
information on the air temperature control
system refer to Chapter 4A, Section 4,

1.8 and 2.0 litre 8-valve models

2 Remove the air cleaner element as

described in Chapter 1,

3 Disconnect the air intake tube then undo
the retaining screws and remove the housing
from the engine compartiment.

2.0 litre 16-valve models

4 Remove the trunking which connects the air
cleaner to the air mass meter.

5 Remove the three bolts which secure the air
cleaner. Remove the air cleaner (see
illustrations).

Refitting

6 Refit by reversing the removal operations.

3 Accelerator cable - removal,
refitting and adjustment

Ve

Referto Chapter 44, Section 9, substituting
"throttle housing”™ in for all references to the
"carburettor”,

4 Unleaded petrol - general
information and usage

MNote: The information given in this Chapter fs
correct at the time of writing and applies only
to petrofs currently avaifable in the UK. ff
updated irformation is thought to be required
check with a Vauxhall dealer. If fraveiting
abroad consult one of the motoring
orgarisations {or a similar authority} for advice
on the petrofs available and their surtabifity for
your velicte,

1 The fuel recommended by Yauxhall 15 given
in the Specifications Section of this Chapter,
followed by the equivalent petrel currently on
sale in the UK.

2 RON and MON are different testing
standards; RON stands for Research Octane
Number (also written as RM), while MON
stands for Motor Octane Number. Fuel
requirernents are as follows.

1.4 and 1.6 litre modefs

3 All 1.4 and 1.6 litre Tuel-injected models are
fitted with catalytic converters and must
therefore be run on 95 (RON) unleaded fuel
only. Under ne circumstances should leaded
(UK "4-star™) fuel be used as this will damage
the catalytic converter,

1.8 litre models

4 All 1.8 litre models are designed to run on
98 (RON) octane leaded or unleaded petrol
{see Specifications). If it is wished to run the
vehicle on 95 (ROMN) unleaded petrol the
following operations must first be carried out;

R
[ !f; - -"':* 2 - sl - J ]
2.5a Two of the air cleaner securing bolts 2.5b The third air cleaner holt - 2.0 litre 2.5¢ Removing the air cleaner - 2.0 litre

{arrowed) - 2.0 litre 16-valve

16-valve

16-yalve



Fuel and exhaust systems - fuel-injected models 4B+3

this is necessary to avoid detenation
{knocking and pinking) which could lead to
possible engine damage

5 On early [18E engine) models, to allow the
vehicle to run on 95 (RON) unleaded petrol,
the ignition timing must he retarded by 3o
{see Chapter 5 for details). Do not use 95
{RON) unleaded petrol if the ignition timing
has not been retarded.

6 On later (18SE engine) models a fuel octane
rating coding plug in the igmition system wiring
harness {see illustration}, The plug which is
located on the right-hand side of the engine
compartment, is set during production to give
optimum engine output and efficiency when
run on 98 (RON) fuel. To run the vehicle on 85
{RON) unleaded fuel, the plug position can be
reset to modify the timing characteristics of the
ignition system. To reset the plug, release its
locking clip then remove the plug and rotate it
through half a turm (120%) before reconnecting
it. Note: /i after making the adjustment, the
octane rafing of the fuel Lised fs found to be so
low that excessive knocking stilf occurs, seek
the advicea of your Vauxhalf dealer,

2.0 litre models

7 On all models with a catalytic converter, 85
{RON} unleaded fuel must be used. Under no
circumstances should leaded (UK “4-star”)
fuel he used as this will damage the catalytic
converter.

8 All models not equipped with a catalytic
converter can be are designed to run on 98
{RON) octane leaded or unleaded petrol (see
Specifications). If it is wished to run the
vehicle on 85 (RON) unleaded petral, the fugl
octane rating plug must be set to the "95"
position (see paragraph B); this is necessary
to avoid detehation {knocking and pinking)
which could lead to possible engine damage

5 Fuel injection system - general
information

1.4 and 1.6 litre models

1 The MULTEC Central Fuel injection (CFI)
system is fitted to 1.4 litre (CT4NZ) and 1.6
litre (C16NZ) engine models and provides a
simple method of fuel metering whereby fuel
is injected into the inlet manifold by a single
solenoid operated fuel injector unit. The
injector unit is located centrally in the top of
the throttle valve housing and this is mounted
on the top of the inlet manifold. The length of
time for which the injector remains open
determines the quantity of fuel reaching the
cylinders for combustion. The electrical
signals which determine the fuel injector
opening duration are calculated by the
Electronic Control Unit (ECU) frem the
information supplied by a network of sensors.
The fuel pressure is regulated mechanically,

2 The signals fed to the ECU include inlet
manifold vacuum from the Manifold Absolute
Prassure (MAP] sensor; engine speed and

4.6 Octane rating plug in the “9%" setling
position

crankshaft position from the distributor; road
speed from a sensor at the base of the
speedometer cable; the position of the throttle
valve plate from the throttle position sensor;
engine coolant temperature; and the oxygen
conternt in the exhaust gases via a sensor in
the exhaust manifold. Battery voltage is also
monitored by the ECU.

3 Using the information gathered from the
various sensors, the ECU sends out sighals to
control the system actuators, The actuators
include the fuel injector, the idle air control
stepper motor, the fuel pump relay and the
ignition control unit.

4 The ECU also has a diagnostic function
which can be used in conjunction with special
Vauxhall test equipment for fault diagnosis.
With the exception of basic checks to ensure
that all relevart wiring and hoses are in good
condition and securely connected, fault
diagnosis should be entrusted to a Yauxhall
dealer.

5 The system incorporates a three-way
catalytic converter to reduce exhaust gas
pollutants, and a closed-loop fuel mixture
control {by means of the exhaust gas oxygen
sensor) is used. The mixture control remains
in an open-loop mode fusing
pre-programmed values stored in the ECU
memaory) until the exhaust gas oxygen sensor
reaches its normal operating temperature.

1.8 litre models

Early (18E engine) models

6 A Bosch LE Jetronic fual imjection system is
fitted to all early 1.8 litre models fitted with the
18E engine.
7 By means of electronic control, the fuel
injection system supplies the precise amount
of fuel for optimum engine performance with
minimum exhaust emission levels. This is
achieved by continuously monitoring the
engine using various sensors, whose data is
input to an electronic control umit in the form
of electrical signals. Based on this constantly-
changing data, the control unit determines the
fuel necessary to suit all engine speed and
load conditions, which s then injected directly
into the inlet manifold.
8 The main components of the system are:

a} Contral unit - the signals defivered by the

VaNous sensors are processed in the

control unft, and from these sfgnals. the
appropriate control iimpuilses for the fuel
infectors are generated Addrtional
circiiitry within the control unit operates
an averran fuel cut-off fo redce fuel
consumption, and a cold start booster for
cold starting fuel ervichiment.

b Controf relay - this comprisas an
electronic timirg eferment and & switch
refay, Which ctifs off the fuel supply
immediately after the engine stogs.

c} Airflow sensar - the amount of air drawn
in by the engire is measured by ihe
afrffow sensor to determine the engine
load condition. This is achieved by using a
flap valve attached to a spindie, which is
free to pivat within the airflow sensor
bore, and is deftected by the passage of
intake air. Aftached to the flap valve
spitidie is a potentiometer, which
transforms the angiular position of the flap
valve into a voltage, which s then sent fo
the control urit. Airflow passing through
the sensor is one of the main variables
used by the control unit to defermine the
precise fuet regitirement for the engine at
any given time.

dj Fuelinjectors - each fuel injector consists
of a sofenoid-operated needle valve,
witich opens Lnder comirtands from the
conrol unid, Fuel from the fuet distribution
pipe is then defivered through the irjector
nozzile into the nfet manifold, All four fuel
infectors operate simuftaneotsly; once for
each turmn of the crarishalt regardless of
et vafve position. Therefore. each
infector will operate once with the infet
vatve closed, and once with it open, for
each cycle of the engine. The fuel
irjectors aiways open at the same time
refative to crankshalt position, but the
length of time in which they stay apen, eg
the irjector duration, fs governed by otfter
variables, and is determined by the
control unit. For a given volume of air
passing through the airflow sensor, the
conirol unit can enrich the ait/fuel mixtire
ratfo by increasing the injector duration,
or Weaken it by decreasing the duration.

ef Fuel pump - the fuel pimp is an eleciric
seff-priming rofler celf unit, focated at the
rear of the car. Fuel from the fank is
delivered by the pump. at a
predetermined pressure, through the fuef
fitter to the fuel distribution pipe. From the
fuel distribution pipe. the fuel is supplied
to the four fuel infectors the excess being
returned to the fuel tank via the fuel
prassure regidator. A greater voltine of
fuel is circudated through the system than
will be needed, even under the most
extreme operating condifions, and this
continual flow ensures that a fow fuel
ternperatire is maintained. This reduces
the possibility of vapour lock, and ensures
good hof starting characteristics.

i Feel pressure reguifator - the fue! pressure
regiilatar fe fitied in fha fuet distrifition

4B
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pipe, and controfs the operating pressure
in the fuel systemn. The umit consists of a
metal housing. divided into two chambers
by a diaphragm, Fuel from the fuef
distribution pipe fills one chiainber of the
reguiator, whilst the ather chamber
CONtaims a compression sprng, and is
stbyject to infet manifold vacuum vis a
fiose connected fo the manifold,
downstrearn of the throifte valve. A valve
aftached to the diaptragm opens a fue!
return port in the fuel chamber of the
regulator as the diaphragm deflects.
Wher the fuel pressure fn the regiilator
aexceeds a certain value, the diapfiragm s
deflected, and fuel returns to the tank
througt the now cpen refurn port. This
also occurs Wwhen the port is openad by
ttte deflection of the diaphragm under the
influence of manifold vacuum, Therefore,
as manffold vacuum increases, the
regulated fuel pressure is rediiced in
direct proportion,

g} Throttle valve switch - the throttle valve
switch fs altached to the thiotife spindle
on the throttle valve housing. As the
throttle spindle tums in response to
movement of the accelerator pedal,
contacts within the switch are closed at
the fwo extremes of shaft movement. One
contact closes in the idle position. and
one in the full-throttle position. These
signals are then processed by the corlirof
unit to determmine throtile valve position.

h} Auxilisry afr valve - this device comprises
a iarge-bore air channel, connected by
hoses to the throttie housing and infet
manifold, and alfowing intake air to
bypass the tfiotile valve. In the cenire of
the air channel is a blocking plate
aftached to a bi-metat strip. When the
engine is cold, the blocking plate is
withdrawn from the air channe!l, alfowing
air to pass through the valve. As the
angine Wanms up. a current is supplied o
the valve, heating the bi-metat strip and
causing the blocking plate to begin
closing the gir charnet until, as engine
termperature increases, the channel is
closed completaly. The additional air
passing through the valve is measured by
the girflow sensor, which compernsates by
increasing the fryector duration to provide
saditional fuel. Therefore, the engine
receives a greater air/fuel mixture during
cold driveaway and warm-up conditions.

i} Temperature senisors - information on
engine fcoolant} temperature and intake
air temperatures are measured by
seflsors, one focated in the coolant jacket
ard the other in the intake air stream. The
sensors consist of resistors whose
resistance decreases as temperature
increases. The changs in efectrical
resistance of the sensors is measured by
the confrol unit, and this information is
used to modify infector duration
accordingly.

Later (1987 onwards) 1.8 litre models

9 A Bosch L3 Jetronic fuel injection system is
fitted to all later 1.8 litre models fitted with the
18SE engine.

10 The system is based on the LE system
used previously, but it has a digital control
system, rather than the analogue system used
on the LE type. The L3 system control unit is
housed within the engine compartment as
part of the airflow sensor assembly, and the
systemn wiring layout differs to suit,

2.0 litre models

11 The Motronic systems fitted to 2.0 litre
models control the fuel injection and ignition
systems as an integrated package. This has
considerable advantages in terms of
efficiency, perfermance and reduction of
exhaust emissions.

12 |dle speed is regulated by the opening
and closing of an electrically-operated valve
which allows air to bypass the throttle
butterfly. No manual adjustment is possible.
13 |gnition timing is advanced and retarded
electronically in response to engine speed and
load, engine temperature and inducted air
temperature. Engine speed information comes
from an inductive pulse sensor on the side of
the cylinder block. The sensor is mountad
close to the toothed lockwasher attached to
the crankshaft No 1 counterweight. The
passage of each loeckwasher tooth produces
an electrical pulse in the sensor, This signal is
transmitted to the control unit.

14 The system fitted to 8-valve models
before 1990 is known as Motronic ML4.1. The
fuel injection side is very similar to the LE/LS
Jetronic systems fitted to 1.8 models. The
control unit is located behind the trim panel in
the driver's footwell.

15 1990 B-valve models are fitted with a
system known as Motronic M1.5. The main
difference is in the control unit, which triggers
the injectors in pairs instead of all together as
previously. There are also minor differences in
the fixings of the fuel pressure regulator and
the fuel injector rail. The fuel pump i5 now
immersed in the tank instead of being fitted
alongside.

16 The system fitted to 16-valve models is
known as Motronic M2.5. The most significant
difference from the other Maotromic systems is
in the way that intake air is measured. Where
the other systems measure air volume by
means of a flap, the M2.5 system measures
air mass by its cooling effect on a hot wire.
The M2.5 systemn also incorporates knock
control, whereby detonation {pre-ignition or
pinking} is sensed and causes the ignition
timing to he retarded.

17 Injection on the M2.5 system is fully
sequential. Each injector is individually
controlled to deliver fuel at the optimum
moment in the induction process. The ignition
distributor carries a Hall Effect sensor which
sends the control unit a cylinder recognition
signal.

18 On all systems, the control unit
incorporates self-testing and fault detection
features, Fault codes are stored in the unit,
but these are only accessible to Yauxhall

dealers or other specialists with the necessary
test equipment.

19 If a fault is detected by the control unit, a
‘limp home’ program comes into operation by
means of which an average value Is
substituted for the normal ocutput of a
defective or disconnected sensor. In this case
the vehicle is still driveable; albeit with reduced
performance and efficiency. A warning light on
the instrument panel, carrying an outline of an
angine and a lightning symbol, warns the
driver that a fault has occurred.

R
6 Fuel system - depressurisation ?\%
\

Mote: Refer to the warning note in Sectfon 1
before proceeding.
Warning: The folfowing
A procedure wifl merely refieve
the pressure in the fuef system -
remember that fuel will stilf be
present in the system components and
take precautions accordingly before
disconnecting any of them.

1 The fuel system referred to in this Section is
definad as the tank-mountad fuel pump, the
fugl 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 the engine
is running and/or while the ignition is switched
on. The pressure will remain for some time
after the ignition has been switched off and
must be relieved before any of these
components are disturbed for servicing work.
2 Disconnect the battery negative terminal.

3 Place a container beneath the relevant
connectionfunion to be disconnected, and
have a large rag ready to soak up any fuel not
being caught by the container,

4 Slowly loosen the connection of union nut
{as applicable) to avoid a sudden release of
pressure and position the rag around the
connection to catch any fuel spray which may
be expalled. Once the pressura is releasad,
disconnect the fuel line and insert plugs to
minimise fuel loss and prevent the entry of dirt
into the fuel system,

7 Fuel pump - removal and %
refitting &

Note: Refer to the warning note in Section 1
before proceeding.

Removal

1.4, 1.6 and later (1990 on) 2.0 litre 8-
valve models

1 The fuel pump is located inside the fuel
tank. Before remaoving the pump, detach the
battery earth lead,

2 Lift up the rear seat cushion and remove
the access cover from the floor to reveal the

pump.
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7.6 Fuel pump, damper and filter assembly

3 Disconnect the electrical connactors from
the pump.

4 Bearing in mind the information in Section &,
slacken the retaining clip and disconnect the
fuel hose, Plug the hose end to minimise fusl
loss.

5 Undo the retaining bolts and remove the
pump assembly from the tank. Recover the
rubber seal.

1.8 and 2.0 litre models (except later
1990 on 2.0 litre 8-valve models)

6 The fuel pump is located underneath the
vehicle, just in front of the fuel tarnk (see
illustration). Before removing the pump or
associated components, detach the battery
earth lead.

7 Clamp the fuel hoses on either side of the
pump to prevert loss of fuel when they are
disconnacted, Self-locking grips are useful for
this. Disconnect the hoses, bearing in mind
the information given in Section &,

& Unscrew the pump mounting clamp bolts
and withdraw the pump from its flexible
insulator, Disconnect the alectrical plug as the
pump is withdrawn.

9 Alternatively, the pump can hea removed
complete with filter and damper diaphragm
unit if the mounting strap nuts are unscrewed
and the assembly removed from its flexible
maourtings.

Refitting

1.4, 1.6 and later (1990 on) 2.0 litre 8-
valve models

10 Refitting is the reversal of removal using a
new rubber seal. Prior to refitting make sure
tha pump filter is clean and undamaged. If
necessary, unclip the filter and renew it.

1.8 and 2.0 litre models (except later
1990 on 2.0 litre 8-valve models)

11 Refitting is the reverse of removal,
ensuring the hose clips are securely
tightened. On completion, start the engine
and check the hoses for signs of leakage.

8 Fuel gauge sender unit -
removal and refitting

Vi

Refer to Chapter 4 Part A, Section B.

9 Fuel tank - removal and refitting

Vi

Refer to Chapter 4 Part A, Section 7.

10 Fuel injection system - testing
and adjustment

)

Testing

1 If a fault appears in the fuel injection system
first ensure that all the system wiring
connectors are securely connected and free
of corrosion. Thery ensure that the fault is not
due to poor maintenance; ie, check that the
air cleaner filter element i3 clean, the spark
plugs are in good condition and correctly
gapped, the cylinder compression pressures
are correct, the ignition timing is correct and
the engine breather hoses are clear and
undamaged, referring to Chapters 1, 2 and 5
for further information.

2 If these checks fail to reveal the cause of
the problem the wehicle should be taken to a
suitably equipped Vauxhall dealer for testing.,
Your dealer has access to special electronic
diagnostic equipment which will locate the
fault guickly and simply, alleviating the need
to test all the system components individually
{a time consuming operation that carries a
high risk of damaging the control unit).

Adjustment
30n 1.4 and 1.6 litre models, whilst
expenenced home mechanics with a

considerable amount of skill and equipment
tincluding a good-qguality tachometer and a
good-quality, carefully-calibrated exhaust gas
analyser) may be able to check the exhaust
CO level and the idle speed, If these are found
to be in heed of adjustment the car must ba
taken to a suitably-equipped Vauxhall dealer
for testing. Neither the mixture (exhaust gas
CO level) or idle speed are adjustable, and
should either be incorrect then a fault must be
present in the fusl injection systam,

4 On 1.8 litre models, both the idle speed and
idle mixture {exhaust gas CO level) are
adjustable. Refer to Chapter 1 for information
on the adjustment procedure,

5 On 2.0 litre models not equipped with a
catalytic converter the idle mixture (exhaust
gas CO level) can be adjusted as described in
Chapter 1, however the idle speed is
regulated by the control unit and is not
adjustable. On models with a catalytic
converter, hoth the idle speed and mixture
{exhaust gas CO level} are regulated by the
control unit (see paragraph 3). Should the idle
speed/mixture (as applicable) be incorrect
then a fault must be present in the fuel
injection system.

11 Single-peint fuel injection
system components (1.4 and
1.6 litre models} - removal and
refitting

b/ e

1 Disconnect the battery negative lead and
proceed as described under the relevant sub-
heading (see illustration).

Throttle body/infector housing
urit components

2 The following items can be removed from
the throttle body/injector housing unit for
inspection and where necassary, renewal. If
the unit is in position in the car, first remove
the air cleaner unit to allow suitable access to
the appropriate component (see illustration).

Throttle valve potentiometer

3 Disconnect the wiring connactor from the
potentiometer, then undo the retaining screws
and remove the potentiometer from the
throttle housing (see illustrations).

4 Refitting is a reversal of the removal
procedure. Ensure that the throttle valve is fully
shut as the potentiometer is fitted into position
and that the pick-up 15 properly seated on the
throttle spindle. Tighten the retaining screws to
the specified torque setting,

5 Reconnect the wiring plug and refit the air
cleaner unit.

Injection valve

6 Disconnect the wiring plug. Undo the
retaining screw then carefully lever the
injection wvalve free using a suitable
screwdriver. Remove the injection valve
together with its holder {see illustrations).

7 Refit in the reverse order of removal,
Always renew the seal rings and as the
injection unit is pressed into position, ensure
that the wiring connector is facing up (towards
the retaining screw). Ifthe retaining screw was
fitted with a washer, discard the washer and
apply a suitable locking compound to the
screw threads before screwing it into position.

Throttle body upper injector housing

8 Detach the wiring connector, undo the
retaining screws and lift the upper injector
housing clear of the main body. Remove the
seal.

8 Unscrew the union nuts and detach the fuel
lines from the injector housing.

10 Refit in the reverse order of removal.
Remove the seal located between the upper
housing and the main body. Where the retaining
screws were fitted with washers, discard the
washers and coat the threads of the screws
with a suitable locking compound. Tighten the
retaining screws to the specified torque to
secure the Upper body to the main body.

Idie air stepper motor
11 Detach the wiring connector, undo the

retaining screws and withdraw the idle air

stepper motor unit from the injector unit
housing l'_s,go ilhictratinnel

4B
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11.1 Single-point fuel injection system components and location on 1.4 litre model

1 Throttie valve injection
housing

4 5 176 8151114 3 21 2 P Eub Lo Hp SBHE
3 Filter
] 4 Fuel pressure regulator
e 5 Injection valve
—t ] |

6 Throttio valve
“-‘“""7 % /\ {potentiometer)
7 tdle air stepper motor

& Inlet manifold pressure

% sensor
] 9 Coolant temperature sensor

10 Road speed sensor
11 Octane number plug
{95/91)
I 12 Unheated axygen sensor
7 / = / 13 Ignition distributor {Hali)
14 Engine telitate
& \ 15 ALDL plug
s 16 Wiring harness
= 17 Controf unit
fz’ 18 Three-way catalytic
= converter
P 18 Exhaust system
: 20 Heat shield
21 Tank filler neck
22 Damping control system

16

=1
-
'/

12 1910 1322 18 20

11.2 Exploded view of the throttle body/injector
housing assembly - 1.4 and 1.8 litre models

1 Air fittor scal

2 Infection valve

3 Injection valve holder

4 Upper O-ring

5 Lower O-ring

6 Upper housing

7 Seal

8 Fuef infef connector

9 Fuel infet seal

10 Fuelf return connector

11 Fuel pressure regulator diaphragm
12 Fuel presstre regufator spring

13 Fuel pressure reguilator spring seat
14 Fuel pressure regulator cover

15 Connecting cable grormmet

16 Throttle body

17 Patentiometer (throttle valve)

18 Ietfle alr stepper motor

18 O-ring

20 Idle agjustment screw

21 tdle adjustment screw spring

22 Cap

23 Vacuum connections flange

24 Vacuum connections flange seal
25 Injector housing- inlet manifold seal




Fuel and exhaust systems - fuel-injected models 4B+7

11.3a Detach the wiring connector from
the throttle valve potentiometer

11.6b . . . undo the retaining screw . . .

12 Refit in the reverse order of removal. To
avoid damaging the injector housing as the
motor unit is refitted, press the cone in against
its stop and check that the top of the cone to
the mating flange face is within 28 mm (see
illustration).

Throttle body/injector housing unit

13 Disconnect the wiring connectors fram
the throttle body/injector housing.

14 Disconnect the operating rod, then
unscrew and remove the two retaining nuts
from the studs and carefully lift the throttle
body/injector housing from the inlet manifold.
Remove the gasket and clean the mating
surfaces,

15 Refit in the reverse order of removal, but
be sure to fit a new gasket between the
manifold and the throttle bodyfinjector unit.
Tighten the retaining nuts to the specified
torque setting.

H.z22 E'Zj =

11.12 Idle air stepper motor cone tip-to-
flange distance should be as specified

NS e~

Y

11.6¢ . . . and remove the injector

Pressure regulator

16 Prior to removal of the regulator unit, a
new diaphragm must be abtained as this must
be renewed whenever the cover is removed,
Release the pressure in the tucl system as

11.11a Detach the wiring connector . ..

described in Section 6.

17 Undo the four retaining scrows and
carefully withdraw the regulator unit cover,
spring and diaphragm (see illustrations).

18 Retit in the reverse order of removal,

ds

ey 4 ™,

11.17a Undo the retaining screws . ..

11.11c .. . and remove the idle air stepper
motor

11.17b . . . and remove the pressure
regulator cover sprina and diaohraam

4B
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Ensure that the new diaphragm and its
seatings are clean. Note that no adjustment to
the regulator unit is necessary {or possible).

inlet manifold pressure sensor

19 This unit is located on the engine side of
the hulkhead. Disconnect the wiring
connector and the vacuum hose, then detach
and remove the unit from the bulkhead,

20 Refit in the reverse order of remaoval,
ensuring that the vacuum hose and wiring
plug are securely reconnacted. Position the
vacuum hose so that it progressively slopes
down between the inlet manifold pressure
sensar and the throttle housing.

Controf unit

21 Detach and remove the trim panel from
the right-hand footwell to gain access to the
control unit.

22 Disconnect the  wiring  multi-plug
connectors, undo the retaiming screw then
release and remove the control unit.

23 The control unit alse contains a
programmable memory (PROM) unit in which
the engine/vehicle data and calibration are
stored, If this umit is known to be faulty it can
be removed from the control unit and
renewed separately, Il the contrel unit |s at
fault, the PROM umt should be removed from
it, the control unit alone renewed and the
original PROM unit fitted to the new control
unit.

24 To separate the PROM from the control
unit, detach and withdraw the cover from the
end of the contrel unit, then press back the
retaining clips. unplug and withdraw the
PROM unit from the control unit. When
removed, no attempt must be made to open
and/or tampear with the PROM unit. Ensure
that its plug contacts are clean and in good
condition.

25 If renewing the control unit it is importat
that the part number/code sticker label is
transferred to the new unit.

26 Refit in the reverse order of the removal
procedure, On completion, switch on the
ignition and check for satisfactory operation.

Coolant temperature sensor

27 Partially drain the cooling system to allow
the temperature sensor to be removed
without excessive coolant loss (Chapter 1),

28 Disconnect the multi-plug from the
temperature sensor, then unscrew the sensor.
Nota the position of the saaling ring.

29 Refitting is a reversal of the remaoval
procedure, Using a new sealing ring and
tightening the sensor securely,

Road speed sensor

30 Unclip the road speed sensor multi-plug,
located near the base of the speedometer
cable, and disconnect it. Unscrew and detach
the speedometer cable from the sensor.

31 Unscrew the road speed sensor from its
gearbox |location and remove it.

32 Refitting is the raverse to removal.

sCrew

Oxygen sensor
33 Referto Section 12, paragraphs 93 to 896,

12 Multi-point fuel injection
system components (1.8 and
2.0 litre models) - removal and
refitting

FFGY

1 Disconnect the battery and proceed as
described under the relevant sub-heading.

1.8 fitre models

Throttle valve switch

2 Disconnect the wiring plug from the switch.
3 Remove the two mounting screws and pull
the switch off the throttle valve spindle.

4 Refit in the reverse order to removal,
adjusting the switch as follows. Release the
switch mounting screws and rotate the switch
in an anti-clockwise direction until resistance
is felt. Tighten the screws (see illustration).
Have an assistant open the throttle valve
slightly by depressing the accelerator pedal. A
click should be heard from the switch as the
throttle opens; another click should be heard
when the pedal is released..

Fuel injectors

Early (pre 1990) models

5 Make sure that the engine is cool, and that
all sources of external ignition {eg pilot lights)
have been extinguished. Disconnect the
battery earth lead.

6 Bearing in mind the information given in
Section 6, release the hose clamps and

.

12.6 Slackening a fuel rail hose clamp

withdraw the fuel rail from the injectors (see
illustration). Catch as much fuel as possible.
7 Disconnect the wiring plugs from the
Injectors,

& Unscrew the retaining bolts (two per
injecton) and withdraw the injectors from their
holders, being careful not to damage the
needle valves {see illustration),

4 Refit in the reverse order to removal; renew
the injector sealing rings It their condition is at
all doubttul,

Later (1990 on) models

10 Refer to paragraphs 5 to 9, noting that the
fuel rail is retained by bolts and the injectors
are secured to the fuel rail by clips,

Airfloww meter

11 The airflow meter is located between the
air cleaner and the throttle valve housing.

12 Disconnect the wiring harness plug from
the airflow meter. Release the securing hand
and remove the rubber trunking (see
illustration).

13 Release the spring clips and remove the
airflow meter with the upper part of the air
cleaner housing.

14 Unbolt the airflow meter from the air
cleaner housing (see illustration}.

15 Check the meter flap for free movement,
without any jerkiness. If necessary, clean
away any dirt in the area of the flap using a
clean lint-free rag.

16 Refit in the reverse order to removal.

Control unit

Early {pre 1990} models
17 The control unit is located at the side of
the front footwell, on the passenger side.

12.8 Undoing a fuel injector retaining bolt

12.12 Disconnecting the airflow meter
trumking
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12.14 Airflow meter securing bolts
{arrowed)

18 Remove the foatwell trim panel,

19 Make sure that the ignition is switched off,
then release the multi-plug spring clip and
disconnect the multi-plug.

20 Remove the three securing screws and
withdraw the contral unit.

21 Refit in the reverse order to removal, but
make sure that the ignition is switched off
before reconnecting the multi-plug.

Later {1990 on) models

22 Remove the airflow meter as described
earlier.

23 Remove the four screws which secure the
cover to the top of the airflow meter (these
may be hidden by blanking plugs). Remove
the cover and insert, then the control unit.

24 Refitting is the reverse of removal.

Coolant temperature sensor

25 The coolant temperature sensor for the
fuel injection system is located near the
alternator, Because it is additional to the

=

12.36a Removing the control relay and
bracket

temperature gauge sensor, it is known as
temperature sensor |l

26 Partially drain the cooling system - about
3 litres should be sufficient.

27 Disconnect the electrical
unscrewe the sensor.

28 Refit in the reverse order to removal. Use
a little sealant on the sensor threads, and refill
the cooling system on completion.

Auxiliary air valve

29 The auxiliary air valve is bolted to the side
of the camshaft housing.

30 Disconnect the wiring plug from the valve.
31 Release the hose clips and disconnect the
air hoses from the valve,

32 Unbolt and remove the valve.

33 The function of the valve may be checked
by loocking through the hose connecting
stubs. A clear passage should exist between
the stubs when the valve is cold. As the valve
iz heated ({(achieved by connecting its
terminals to a 12 volt battery) the regulator
disc should move round and block the hole,
34 Refit in the reverse order to removal, using
new hose clips if necessary. An air leak on the
intake side of the valve will raise the idle speed.

Control relay

35 The control relay is located on the front
suspension strut turret. Unplugging the relay
disables the fuel pump - this is necessary
when performing a comprassion test.

36 Slacken the securing bolt, remove the
relay and its bracket from the turret, and
withdraw the relay from the plug (see
illustrations).

lead and

12.36b Unplugging the control relay

37 Refit in the reverse order to remaoval.
Fuel pressure regulator

38 The fuel pressure regulator is located
between injectors 3 and 4 {see illustration).
39 Disconnect the battery earth lead and
take appropriate fire precautions.

40 Clamp the fuel hoses to minimise fuel
loss, using self-locking grips with suitably
protected jaws,

41 Disconnect the fuel and vacuum hoses
form the pressure regulator and remove it. Be
prepared for fuel spillage.

42 Refit in the reverse order to removal.

2.0 litre models

43 Refer to the Information given sarlier for
the 1.8 litre moedels, information for additional

comporents is as follows
ldle speed adjuster

44 Note the routing and positioning of the air
hoses, then disconnect the multi-plug and the
air hoses from the idle speed adjuster {see
illustrations). On the 16-valve engine the
adjuster is located below the inlet manifold;
access is not good hut is easier from below.
45 Refitting is the reverse of the removal
procedure.

Control unit

46 The control unit is located behind the side
trim panel in the driver's footwell. To remove
the trim panel, first remove the front two
screws from the driver's 'kick plate’” and peel
back the door surround strip in the area next
to the side trim panel (see illustrations},

-

12.44a Disconnect the idle speed adjuster
multi-plug . ..

A, .

12.44b . . . and the air hoses {arrowed}

12.46a Remove the kick plate screws . . .

4B
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12.46b . . . and peel back the door
surround strip

47 Open the access panel in the side trim.
Prise out the plastic retaining clips and
withdraw the side trim  panel (see
illustration).

48 Remove the retaining screws to release
the control unit {see fllustration). Release the
multi-plug  cateh  and  disconnect
multi-plug. Handle the control unit with care if
it is to he re-used.

49 Refitting is the reverse of the remaval
procedure.

Inductive pulse sensor
50 Referto Chapter 5.

Fuel injectors - Motronic ML4.1 and
M1.5

51 Remove the idle speed adjuster.

52 Disconnect the wiring plugs from the fuel
injectors.

53 Unbolt the fuel rail from the inlet manifold,
frearing in mind the information in Section &
54 Remove the clips which secure the

12.60 Disconnecting the fuel supply line
from the fuel rail

the

12.47 Prise out the clips to release the trim
panel

injectors to the fuel rail by prising them out.
55 Disconnect the brake servo hose from the
throttle body housing.

56 Unbolt the fuel supply hose bracket.

57 Carefully lift the fuel rail away from the
manifold and pull out the injectors.

58 Refitting is the reverse of the removal
procedure, If the old injectors are heing
refitted, use new sealing rings.

Fuel injectors - Motronic M2.5

5% Remove the pre-volume chamber as
described earlier,

60 Bearing in mind the information in Section
6, clean around the unions on the fuel rail, then
disconnect the supply and return hoses from it
{see illustration). Be prepared for fuel spilage.
61 Disconnect the two crankcase ventilation
hoses from the camshaft cover. To improve
access, remove the larger of the two hoses
completely.

62 Disconnect the vacuurmn hose from the fuel
pressure regulator,

12.48 Motronic control unit location

63 Disconnect the multi-plugs from the air
mass meter and from the throttle valve switch.
64 Urbolt the throttle cable bracket and
move it aside.

65 Remove the nuts securing the earth straps
at each end of the fuel rail (see illustration).
66 The injector multi-plugs must now be
disconnected. Each plug is secured by a
spring clip, which must be levered out with a
small screwdriver or long-nosed pliers, With
all the multi-plugs released, cut or undo cable
ties as necessary and move the wiring rail
forwards so that it rests on the camshaft
cover (see illustrations).

67 Remove the two bolts which secure the
fuel rail to the inlst manifold.

68 Pull the rail and injectors away from the
manifold,

69 Individual injectors may now be removed
from the rail by removing their retaining clips
(see

and pulling them from tha rall

illustrations).

12.65 One of the earth straps on the fuel
rail

e =l

S »
12.66a Removing the spring clip from an
injector multi-plug

12.66b Lifting the wiring rail off the
injectors

12.69a Remove the retaining clip

12.69b . . . and pull out the injector

expert22 ans http://rutracker.org
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12.73 Disconnecting the fuel return line
from the fuel pressure regulator

70 Refitting is the raverse of the removal
procedure. If the old injectors are being
refitted, use new sealing rings,

Thrattle valve potentiometer -
Motronic M1.5

71 The throttle valve potentiometer is
removed and refitted in the same way as the
throttle valve switch {which it replaces) on
garlier maodels. There |5 no need for
adjustment.

Fuel pressure regulator - Motronic
M1.5and 2.5

72 On Motronic M2.5 systems, remove the
pre-volume chamber.

73 Bearing in mind the infermation in Section 6,
disconnect the fuel return union from the

pressure regulator (see illustration). Be
prepared for fuel spillage.

74 Disconnect the vacuum hose from the
regulator {(see illustration).

12.79 Idle speed adjuster hose attachment
to pre-volume chamber

12.74 Disconnecting the vacuum hose

75 Remove the four Torx screws which
secure the pressure regulator to the fuel rail. A
small E6 Torx spanner will be needed for
access to the screws, If this is not available
the fuel rail will have to be removed so that the
screws can be undone with a socket or (at a
pineh) self-locking pliers. With the screws
removed, the pressure regulator can be
removed from the rail.

76 Refitting is the reverse the removal,

Pre-volume chamber - Motronic M2.5

77 Remove the four Allen screws which
secure the pre-volume chamber to the throttle
housing {see illustration). On some models
thera is a fifth screw to the left which must
dlso be removed.

78 Release the hose clip which secures the
air mass meter to the pre-volume chamber.
79 Lift the pre-volume chambar slightly and
disconnect the idle speed adjuster hose from
the left-hand end (see illustration}. Remove
the pre-volume chamber.

80 Refitting is the reverse of the removal
procedure, but note that it is important that
the ring which seals the throttle body to the
pre-volume chamber i3 not displaced during
fitting. Air leaks at this point will weaken the
mixture and dirt may enter. Secure the ring to
the chamber if necessary with a few dabs of
sealant {see illustration).

Throttle valve switch - Motronic M 2.5

81 Remove the pre-volume chamber and the
air mass meter.

82 Disconneact the multi-plug from the switch
(see illustration). Remove the two screws
and withdraw the switch:

12.77 Removing a pre-volume chamber
screw

83 Refitting is the reverse of the removal
procedure. Adjust the switch before tightening
the screws as described in paragraph 4 of this
Section.

Air mass meter - Motronic M2.5

84 Disconnect the multi-plug from the air
mass meter {see illustration},

85 Release the hose clips from each end of the
meter and remove it. Do not drop it it is fragile.
86 Refitting is the reverse of the removal
procedure.

Coolant temperature sensor -
Motronic M2.5

87 Partially drain the cooling system at the
radiator bottom hose to bring the coolant level
below the level of the thermostat housing.
88 Disconnect the multi-plug from the sensor
on the thermostat housing. The Maotronic
sensor is the larger of the twao the smaller ong
feeds the temperature gauge. Unscrew the
sensor and remove it.
89 Refitting is the reverse of the removal
procedure, noting the following points:
al Use a new sealing ring on the sensor, and
apply a little sealant to its threads.
b} Refili the cooting system as described in
Chapter 1.

Knock sensor - Motronic M2.5

90 The knock sensor is on the rear of the
cylinder block. Unless the inlet manifold has
been removed, access is easiest from below.
91 Disconnect the multi-plug (coloured red or
orange} from the knock sensor. Remove the
securing screw and the sensor {see
illustration).

12.80 Pre-volume chamber sealing ring

12.82 Disconnecting the throttle valve
switch mulii-plug

L

12.84 Disconnecting the multi-plug from
the air mass meter

4B
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fuel-injected models

12.91 Knock sensor multi-plug {arrowed)

seen from below

12.98a Canister clamp nut {arrowed)

92 Refitting is the reverse of the removal
procedure, but make sure that the sensor and
its seat are perfectly clean and that the sensor
is secured firmly. Failure to observe these
points could lead to damage to the engine,
hecause a poorly mounted sensor will not
pick up knocking {pinking} and the
appropriate ignition correction will not be
applied.

Oxygen sensor - models with a
catalytic converter

93 Bring the engine to operating
temperature; then switch it off and disconnect
the battery.

94 Disconnect the oxygen sensor multi-plug,
which is located near the right-hand
suspension turret (see illustration), Free the
wiring leading to the sensor.

9% Working under the vehicle, unscrew the
sensor from the exhaust manifold (see
illustration).

86 Refitting Is the reverse of the removal
procadurs, Note that the makers specify the
use of a special anti-seize compound made of
graphite and glass beads. New sensors are
provided with their threads already coated
with this compeound. When refitting a used
sensor, oltain some of the special compaound
from a Vauxhall dealer.

Carbon canister - 16-valve models
with a catalytic converter

87 Raise the front of the vehicie and remove
the left-hand roadwheel.

98 Slacken the canister clamp nut. Release
the canister from the clamp, disconnect the

12.94 Disconnecting the oxygen sensor
multi-plug

12.98b Disconnecting a hose from the
canister

hoses from it and remove it (see
illustrations). Treat the canister with the
same precautions as would apply to a fuel
tank - it may be full of vapour.

99 Refitting is the reverse of the remaoval
procedure,

Vent valve - 16-valve models with a
catalytic converter

100 Disconnect the multi-plug and the hoses
from the vent valve {see illustration). Unbolt
the valve bracket and remove the valve and
bracket.

101 Refitting is the reverse of the removal
procedure,

13 Inlet manifold - removal and %
refitting &

Removal

1.4 and 1.6 litre models

1 Referto the information given in Section 11,
Chapter 44, for information on the various
electrical components which must be
disconnected.

1.8 litre models

2 Disconnect the battery earth lead.
3 Disconnect the injection wiring harness
plugs and earth connections as follows:

al Airflow meter plug.

b} Coolant temperature sensor (see

illustration).
¢} Fuel infectors (see illustration),
d} Throttle valve switch {see illustration}.

12.100 Disconnecting the vent valve
multi-plug

el Auxiliary air vajve {see illustration).

I Cam cover earih tags.
4 Disconnect the distributor vacuum hose
from the throttle walve housing (see
illustration),
8 Depressurise the cooling system by
unscrewing the expansion tank cap, taking
precautions against scalding if the system is
hot. Disconnect and plug the coolant hoses
from the throttle valve housing,
6 Disconnect the air inlet duct from the
housing.
7 Disconnect the brake servo and crankcase
ventilation hoses from the housing,
8 Disconnect and plug the fuel hoses from
the fuel rail stubs. The hoses are different
sizes and one of them carries a white band for
identification. Be prepared for fuel spillage.
9 Disconnect the accelerator cable from the
throttle levers. The cable inner is securad by a

13.3a Coolant temperature sensor plug
(arrowed)
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13.3b Disconnecting a fuel injector plug

wire clip, and the outer 15 retained in its
bracket by an E-clip (see illustration).

10 Unscrew the nuts which secure the inlet
manifold to the cylinder head. The lower nuts
are different to reach: a small socket ar ring
spanner will be needed.

11 Lift away the manifold and recover the
gasket (see illustrations).

2.0 litre 8-valve models

12 Refer to the information given above in
paragraphs 2 to 11, ncting the hose
connections shown (see illustration).

2.0 litre 16-valve models

13 Disconnect the battery earth (negative)
lead,

14 Drain the cooling system (see Chapter 1).

15 Remove the pre-volume chamber, the air
mass meter and its trunking as described in
Section 12.

16 Remove the alternator drivebelt and the

13.3¢c Unplugging the throttle vaive switch
lead connector

adjuster strap nut and holt (see Chapter 1).

17 Disconnect the throttle cable from the
throttle housing. Pull the cable out of the
retainer and move it aside {see illustration).
18 Remove the 9 nuts which secure the
manifold to the cylinder head. These are all
stiff and some are not easily accessible; a
socket with a "wobble drive” or universal joint
will be needed. Once the nuts are removed,
slide the manifold back on its studs to
improve access to the injector wiring rail.

19 Disconnect the two breather hoses from
the camshaft cover.

20 Disconnect the injector wiring rail from the
injectors as described earlier,

21 Release the earth straps from each end of
the fuel rail.

22 If a vent valve is fitted, disconnsct the
multi-plug and the hose from it.

23 Disconnect the throttle position switch
multi-prlug.

13.4 Distributor vacuum hose (A), coolant
hose (B) and breather {C) on throttle housing

13.11b Inlet manifold showing injectors
fuel rail and associated components

13.12 Throttle valve housing - ML4.1
A Hose from idle speed adjuster
B Crankcase ventilation hose
 Coolant hose
I Coolant hose

1%.3d Unplugging the auxiliary air valve

24 Bearing in mind the information given in
Section 6, disconnect the fuel supply and
return unions from the fuel rail. Be prepared
for fuel spillage.

25 Release the fuel supply hose hracket from
the throttle housing.

26 Release the cable tie which secures the
coclant hoses to the right-hand side of the
manifold.

27 Disconnect the brake servo vacuum hose
and the large coolant hose from the hase of
the manifold (see illustrations).

28 Unhook the clutch cable from the bracket
behind the manifold.

29 Disconnect the small coolant hose from
the expansion tank.

30 Disconnect the air hose which connects
the idle speed adjuster to the hase of the
manifold.

3 With the help of an assistant, lift the

manifold to gain access to the idle speed

13.11a Removing the inlet manifold -
1.8 litre model

1-' e |

13.17 Puilling the throttle cable out of the
retainer

4B



4B+14 Fuel and exhaust systems - fuel-injected models

13.27a Disconnect the brake servo
hose ...

adjuster and the knock sensor. Disconnect
the multiplugs from these components and
feed the wiring harness back through the
manifald,

32 Remove the manifold complete with fusl
rail and injectors {see illustration), Recover
the gasket.

Refitting

33 Refitting is the reverse of the remaoval
pracedure, noting the following points:
al Use a new manifold gasket (see
illustration).

13.27b . . . and the large coolant hose

b} Tighten the manifold nuts to the specified
torgue.

¢} Refilt and bleed the coolfing system as
‘described in Chapter 1,

14 Exhaust manifold - removal
and refitting

Vo

Removal

2.0 litre 16-valve models

1 Raise and securely support the front of the
vehicle (see "Jaclking and Vehicle Support’).

2 Disconnect the battery earth (negative)
lead,

3 Remove the manifold heat shield, which is
secured by three bolts at the top and two of
the manifold nuts at the bottom (see
illustration).

4 Remove the remaining 10 nuts which
secure the manifold.

5 On models with an oxygen sensor,
disconnect the sensor multiplug {near the
right-hand suspension mounting) and free the
wiring leading to the sensor.

5 Working under the wvehicle, unbolt the
manifold-to-exhaust system flexible joint and

L

13.32 Removing the inlet manifold - 2. litre
16-valve model

support bracket {see illustration).
6 Lift away the manifold and recover the
gasket.

All other modeils

7 Refer to Chapter 4A, On models with an
oxygen sensor, disconnect the sensor multi-
plug and free the wiring to prevent it being
strained whilst the manifold is removed.

Refitting

8 Refitting is the reverse of thes removal
procedure, Using a new manifold gasket {see
illustration).

: RN
15 Exhaust system - inspection, %

removal and refitting q‘\~
1 Refer to Chapter 44, On moedels with an
oxygen sensor, it will be necessary to
disconnect the sensor multi-plug and free the
wiring from its retaining clips before removal,
On refitting ensure the sensor wiring Is
correctly routed and in no danger of

contacting the exhaust system.

e

14.3 Removing an exhaust manifold heat
shield holt

14.5 Manifold-to-exhaust system joint and
bracket

14.8 Fitting a new exhaust manifold gasket



Chapter 5 Part A:
Starting and charging systems
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Alternator - removal and fitting . .. ...... .. ..
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Degrees of difficulty
Easy, suitable for 2, | Fairly easy, suitable 2, | Fairy difficult, 2, | Difficult, suitable for =, | Very difficult, B
novice with litthe 2 | for beginner with % sitable for competent ?ﬁ expenenced DIY :1\5 suitable for expert &
experience R | some experience & DIY mechanic QQ mechanic & DIY or professional &

Specifications

SYStEm WYPE oo cons wavvmn cons s wies

Battery

CADAGIN oo v wirsm fiens il N mRE I W

Charge condition:
Poor
Normal

COOOE s e S R SR

Alternator

Starter motor
Type
Torque wrench settings

Alternator mounting bracketbolts® .. ... ..
Alternator pivot and adjustment bolts™ ... .. ..

Starter motor mounting bolts®;

T13Mltremodels .. oo iv e i
1.6, 18and 20 litremodels . ........ . ...

12V negative earth

12.5 volts
12.6 volts
12.7 wolts

Bosch or Delco

“Torgue wrench settings for the 1.2 lifre modets not avaifable

36 to 66 Ah {depending on model)

45, 55 or 65A (depending on model)

Pre-engaged Bosch or Delco

Ibf ft

30
25

18
33

1 General information and
precautions

General information

The engine electrical system consists
mainly of the charging and starting systems.
Because of their engine-related functions,
these components are covered separately
from the body electrical devices such as the
lights, instruments, etc (which are covered in
Chapter 12). Refer to Part B or € for
information on the ignition system.

The electrical system is of the 12-volt
negative earth type.

The battery is of the low maintenance or
“maintenance-free” (sealed for life) type and is
charged by the alternator, which is belt-driven
fram the crankshaft pulley.

The starter motor 15 a pre-engaged type
incorporating an integral solenoid. On starting,
the solenoid moves the drive pinion into
engagement with the fhywheel ring gear before
the starter motor is energised, Once the
engine has started, a one-way clutch prevents
the motor armature being driven by the engine
until the pinion disengagas from the flywheel.

Precautions

Further details of the various systems are
given in the relevant Sections of this Chapter.

Yfhile some repair procedures are given, the
usual course of action is to renew the
component concernad. The owner whose
interest extends beyond mere component
renewal should obtain a copy of the
"Automobite Elecirical & Electronic Systemns
fdanual” available from the publishers of this
manual.

It 15 necessary to take extra care when
working on the electrical system to avoid
clamage to semi-conductor devices (diodes
and transistors), and to avoid the risk of
personal injury. In addition to the precautions
given in the "Safety first!” section of this
manual, observe the following when working
on the systam:

S5A
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Always remove rings, watches, etc before
warking on the electrical system. Fven with
the battery disconnected, capacitive
discharge could occur il a component's live
terminal is earthed through a metal object.
This could cause a shock ar nasty bum.

Da not reverse the battery connections.
Components such as the allernalor, electronic
control units, or any other components having
semi conductor circuitry could be irreparably
damaged,

If the engine is being started using jump
leads and a slave battery, connect the
balteries positive to positive and negative to
negative (see "Booster battery  (jump)
starting ). This also applies when connecting
a battery charger,

Never disconnect the battery terminals, the
alternator, any electrical wiring or any lest
instruments when the engine is running.

Do not allow the engine to lurn the
alternator when the alternator is disconnected.

Never “lest” for alternalor oulput by
‘flashing’ the output lead to carth,

Never use an ohmmeler of the type
incorporating a hand-cranked generator for
circuit or continuity testing.

Always ensure that the battery negative
lead is disconnected when working on the
electrical system.

Before using electric-arc welding
equipment on the car, disconnect the battery,
alternator and components such as the fuel
injection/ignition electronic control unit to
protect them from the risk of damage.

2 Electrical fault finding - general
information

Refer to Chapter 12.

3 Battery - testing and charging

VN

Standard and low maintenance
battery - testing

1 If the vehicle covers a small annual mileage
it is worthwhile checking the specific gravily
of the eleclrolyte every three months Lo
determine the state of charge of the battery.
Use a hydrometer to make the check and
compare the results with the following table,
Nole thal the specilic gravity readings assume
an electrolyte temperature of 15°C (60%F); for
every 10°C (48°T) below 15°C (60°T) subtract
0.007. For every 10°C (418°F) above 15°C
(60°T) add 0.007.
Ambient temperature, 25°C (77°F)

above below
Fully-charged 1.21101.23 1.27101.29
70% charged 1.1 7t0 179 1.23t0 1.25
Fuly-discharged 1.0510 1.0/ 11710 1.13
2 If the baftery condition is suspect, first
check the specific gravity of electrolyte in
each cell. A variation of 0.040 or more
between any cells indicates loss of electrolyte

or deterioration of the internal plates,

3 If the specific gravity variation is 0.040 or
more, the battery should be renewed. IF the
cell variation is satisfactory but the battery is
discharged, it should be charged as
described later in this Section.

Maintenance-free battery -
testing

4 In cases where a “sealed for life”
maintenance-free baltery is filled, lopping-up
and lesling of the eleclrolyle in each cell is nol
possible. The condition of the battery can
therefore only be tested using a battery
condition indicator or a voltmeter,

5 A Delco type maintenance-free battery is
fitted with a built-in charge condition
indicator, The indicator is located in the top of
the battery casing, and indicates the condition
of the battery from its colour, If the indicator
shows green, then the battery is in a good
state of charge. If the indicator turns darker,
eventually to black, then the battery requires
charging, as described later in this Section. If
the indicator shows clear/yellow, then the
electrolyte level in Lthe battery is too low Lo
allow further use, and the battery should be
renewed. Do not attempt to charge. load or
Jump start a battery when the indicator shows
clear/yellow {see illustration).

B If testing the battery using a voltmeter,
connect the voltmeter across the battery and
compare lhe resull with those given in Lhe
Specifications under "charge condition”. [he
test is only accurate if the battery has not
been subjected to any kind of charge for the
previous six hours, If this is not the case,
swilch on the headlights for 30 seconds, Lthen
wait four to five minutes before testing the
battery after switching off the headlights. All
other electrical circuits must be switched off,
s0 check that the doors and tailgate are fully
shul when making the test.

7 If the voltage reading is less than 12.2 volts,
then the battery is discharged, whilst a
reading of 12.2 to 12.4 volis indicates a
partially discharged condition.

8 Il the ballery is Lo be charged, remove 1L
from the vehicle (Section 4) and charge it as
described later in this Section.

Standard and low maintenance
battery - charging

Note: The following s intended as a quide
only. Always refer to the manufacturer’s
recormmendations (olten printed on a label
attached to the battery) before chaiging a
battery.

9 Charge the battery at a rate of 3.5 to 4
amps and continue to charge the battery at
this rate until no further rise in specific gravity
is noted over a four hour period,

10 Alternatively, a trickle charger charging at
the rate of 1.5 amps can safely be used
overnight.

11 Specially rapid boost’ charges which are
claimed to restore the power of the battery in
1 to 2 hours are not recommended, as they
can calse serious damage to the battery
plates through overheating,

12 While charging the battery. note that the
temperature of the electrolyte should never
exceed 37.8°C (100°).

Maintenance-free battery -
charging

Note: The following is intended as a guide
only. Always refer to the manufacturer’s
recommendations {often printed on a label
attached to the battery) before charging &
battery,

13 This battery type takes caonsiderably
longer to fully recharge than the standard
type, the time taken being dependent on the
extent of discharge, but it can take anything
up to three days.

14 A constant voltage Lype charger is
required, to be set, when connected, to 13.9
o 14.9 volis with a charger current below 25
amps. Using this method, the battery should
be usable within three hours, giving a voltage
reading of 12.5 volts, but this is for a partially
discharged battery and, as mentioned, full
charging can Lake considerably longer.

15 If the battery is to be charged from a fully
discharged state (condition reading less than
172.7 volts), have it recharged by your Vauxhall
dealer or local automotive electrician, as the
charge rate is higher and conslant supervision
during charging i1s necessary.

Darkened |ndicator Darkened

WITH GREEN DOT
S

NO GREEN DOT NO GREEN DOT
—_— N e

L]

Indicator Light or Bright
Yellow Indicator

N
MAY BE JUMP STARTED

L'
DO NOT JUMP
START

3.5 Battery condition indicator on maintenance-free tvpe battery
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4 Battery - removal and refitting

Y ilitid

Removal

1 The battery is located on the left-hand side
of the engine hay.

2 Slacken the clamp nut and bolt en the
negative (-) terminal clamp {see illustration).
Lift the clamp off the terminal past. If the
clamp is stuck to the post, beware of using
force to free it as the post may be broken.
Warm water will usually do the trick,

3 Similarly disconnect the positive (+) terminal;
this may be protected by a plastic cover.

4 Undo the clamp bolt at the base of the
battery and lift out the battery. Be careful, it is
heavy. Keep it upright and do not drop it.

Refitting

5 Refit in the reverse order to removal,
connecting the earth (negative) lead last. Use
a little proprietary anti-corrosion compound,
or petroleum jelly, on the terminal posts. Do
not overtighten the clamp bolt or the terminal
clamps.

%
5 Charging system - testing ‘\s
2

Note: Refer to the warnings given in "Safety
first!” and in Section 1 of this Chapter before
starting work.

1 If the ignition warning light fails to illuminate
when the ignition is switched on, first check
the alternator wiring connections for security.
If satisfactory, check that the warning light
bulb has rot blown, and that the bulbholder is
secure in jts locatien 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 bulbholder, I all 1s
satisfactory, the alternator is at fault and
should be renewed or taken to an auto-
electrician for testing and repair.

2 If the ignition warning light illuminatas when
the engine is running, stop the engine and
check that the drivebelt is comrectly tensioned
{see Chapter 1} and that the alternator
connections are secure, If all Is so far
satisfactory, have the alternator checked by
an auto-electrician for testing and repair.

3 If the alternator output is suspect even
though the waming light functions carrectly, the
regulated voltage may be checked as follows.

4 Connect a voltmeter across the battery
terminals and start the engine.

5 Increase the engine speed untl the
voltmeter reading remains steady; the reading
should be approximately 12 to 13 volts, and
no more than 14 volts.

& Switch on as many alectrical accessorigs
{eg, the headlights, heated rear window and
heater hlower) as possible, and cheack that the
alternator maintains the regulated voltage at
around 13 to 14 volts.

4.2 Disconnect the battery negative
terminal first

7 If the regulated voltage is not as stated, the
fault may be due to worn brushaes, weak brush
springs, a faulty voltage regulator, a faulty
dicde, a severed phase winding or worn or
damaged slip rings. The altemator should be
renewed or taken to an auto-electrician for
testing and repair.

6 Alternator drivebelt - removal,
refitting and tensioning

HFP

Refer to the procedurs given for the
auxiliary drivebelt{s} in Chapter 1.

1 Alternator - removal and
refitting

P

Removal

1 Disconnect the battery earth (negative)
lead.

2 Make a note of the electrical connections at
the rear of the alternator, then disconnect the
multi-plug, spade terminals or other
COnnectors as appropriate.

3 Remove the alternator strap bolts, noting
the short earth lead which links the alternator
to the engine. Slacken the pivot bolt, swing
the alternator towards the engine and remove
the drivebelt.

4 Remove the pivot belt and lift off the
alternator, On one car examined, the pivot
bolt had been inserted from the ‘wrong’ side
s0 that it could not be withdrawn far encugh
to release the alternator: in this case it is
necessary to unbolt the alternator mounting
from the block.

5 Take care not to knock or drop the
alternator.

Refitting

§ Refit in the reverse order to removal; tension
the drivebelt as described in Chapter 1.

8 Alternator - testing and overhaul

If the alternator is thought to be suspect, it
should be removed from the vehicle and taken
to an auto-slectrician for testing. Most auto-
electricians will be able to supply and fit

brushes at a reasonable cost. However, check
on the cost of repairs before proceeding as it
may prove more economical to obtain a new
or exchange alternator.

9 Starting system - testing &

Note: Refer to the precautions given in
"Safety first!” and in Section 1 of this Chapter
before starling work.

1 If the starter motor fails to operate when the
igniticn key Is turned to the appropriate
position, the following possible causes may
be to blame.

a} The batteryis faulty.

b} The electrical connections between the
sWitch, sofenoid, battery and starter
motor are somewfere faffing to pass the
necessary current from the battery
through the starter to earth,

c} The solenoid is faulty.

d} The starter motor is mechanically or
eleciricalfy defective.

2 To check the battery, switch on the
headlights. If they dim after a few seconds,
this indicates that the battery is discharged -
recharge (see Section 3) or renew the battery.
If the headlights glow brightly, operate the
ignition switch and observe the lights. If they
dim, then this indicates that current is
reaching the starter motor, therefore the fault
must lie in the starter motor, If the lights
continue to glow Brightly (and no clicking
sound can be heard from the starter motor
solenoid), this indicates that there is a fault in
the circuit or sclenoid - see following
paragraphs. If the starter motor turns slowly
when operated, but the battery is in good
condition, then this indicates that either the
starter motor is faulty, or there is considerable
resistance somewhere in the circuit.

30f a fault in the circuit is suspectad,
disconnect the battery leads (including the
earth connection to the body), the
starter/sclenoid wiring and the
engineftransmission earth strap. Thaoroughly
clean the connections, and reconnect the
leads and wiring, then use a voltmeter or test
lamp to check that full battery voltage is
available at the battery positive lead
connection to the solenoid, and that the sarth
15 sound, Smear petreleum jelly around the
battery terminals to prevent corrosion -
corroded connections are amongst the most
frequent causes of electrical system faults.

4 |f the battery and all connections are in
good condition, check the circuit by
disconnecting the wire from the sclenoid
blade terminal. Connect a voltmeter or test
lamp between the wire end and a good earth
{such as the battery negative terminal), and
check that the wire is live when the ignition
switch is turned to the start’ position. If it is,
then the circuit is sound - if not the circuit
wiring can be checked as described in
Chapter 17

SA
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5 The solenoid contacts can be checked by
connecting a volimeter or test lamp between
the battery positive feed connection on the
starter side of the sclenoid, and sarth. When
the ignition switch is turnmed to the 'start’
position, there should be a reading or lighted
bulb, as applicable. If there is no reading or
lighted bulb, the soleneid is faulty and sheuld
be renewed,

6 If the circuit and solencid are proved
sound, the fault must lie in the starter motor,
I this event, it may be possible to have the
starter motor overhauled by a specialist, but
check on the cost of spares before
proceeding, as it may prove maore economical
to obtain a new or exchange motor.

10 Starter motor - removal and
refitting

FHPP

Removal
1 Disconnect the battery earth lead.
1.2 litre models

2 Disconnect the hattery positive leads;
separate the starter motor lead from the other.
Also disconnect the positive lead from the
alternator.

3 Separate the gearshift linkage to improve
access. Unbolt and remove the starter motor
from abave. disconnecting the solenoid
command lead.

4 If a new starter motor is being fitted,
transfer the electrical lead to it

1.4, 1.6, 1.8 and 2.0 litre 8-valve
models

5 Raise and support the front of the vehicle
(see “Jacking and Vehicle Support”).

6 Note the electrical connections te the
starter solencid, then disconnect tham.

7 Unbolt the starter motor and remaove it from
below {see illustration).

2.0 litre 16-valve models

8 Remove the starter motor-to-transmission
bolts which are accessible from above.

9 Raise and support the front of the vehicle
(sea “Jacking and Vehicle Support’). Remove
the inlet manifold bracing strap.

10 Discornnect the main feed and command
leads from the starter motor.

11 Remove the remaining starter motor
mounting bolts, not forgetting the bracket at
the brushgear end of the motor. Remove the
motor from belows.

Refitting

12 Refitting is the reverse of the removal
procedure,

11 Starter motor - testing and
overhaul

If the starter motor is thought to be suspect,
it should be removed from the vehicle and
taken to an avto-electrician for testing. Most
auto-electricians will be able to supply and fit
brushes at a reasonable cost. However, check
on the cost of repairs before proceeding as it
may prove more economical to obtain a new
or exxchange motor.

12 Ignition switch - removal and
refitting

PR

Refer to Chapter 10.

13 Oil pressure warning light
switch/gauge sender -
removal and refitting

Vi

Removal

1 The switch/gauge sender is screwed into
the cylinder block or oil filter carrier
{depending on model),

2 Disconnect the battery negative lead and
disconnect the wiring from the switch/sender
{see illustration).

3 Unscrew the switch/sender and recover the
sealing washer. Be prepared for oil spillage,
and if the switch is to be left removed from the
enhging for any length of time, plug the hole.

Refitting

4 Examine the sealing washer for signs of
damage or deterioration and if necessary
renaw,

5 Refit the switch/sender, complete with
washer, and tighten it securely. Reconnect the
wiring.

6 Check and, If necessary, top-up the engine
oil as described in Chapter 1.

7

14 Qil level sensor (16-valve %
models) - removal and refitting &

Removal

1 Raise and support the front of the vehicle
{see “Jacking and Vehicle Support”).

2 Disconnect the battery earth (negative)
lead,

3 Drain the engine oil, saving it if it is fit for
re-use,

4 Follow the sensor wiring back to its
connection with the main wiring harness and
disconnect it. (Early type sensors have a
wiring plug secured with two screws, which
can be disconnected at the sensor.)

5% Remove the four screws which secure the
sensor to the sump. Remove the sensor and
recover the seal.

Refitting

6 Refitting is the reverse of the removal
procedure, Use a new seal. Refill the engine
with il on completion.

= i—

10.7 Starter motor mouniing bolts

#

N

&)

{arrowed) - engine removed for clarity

13.2 Oil pressure sender wires (arrowed)
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Chapter 5 Part B:
Contact breaker ignition system

Contents

Condenser - testing, removal and refitting . . .,
Contact breaker points - gap and dwell angle adjustment

Contact breaker points - removal and refitting
Distributor - overhaul

.................. 5  General information
Ignition HT coil - removal, testing and refitting . ... ..o 0o vnaenn g
.................. 4 Ignition system - testing
.................. 7 lgnition system check

Distributor - removal and refitting . .. ... . co0 i 6 lgnmition timing - adjustmant ... .. e e e e e 8
Degrees of difficulty
Easy, suitable for 2, | Fairly easy, suitable €, | Fairly difficult, 2, | Difficult, suitable for &, | Very difficult, &y,
novice with little &y | for beginner with % SUitable for competent @qﬁ' experienced DIY & suitable for expert &
experience X | someexperience ?\\ DIY mechanic ?\‘ mechanic & DIY or professional ?\‘

Specifications
General
Type

FITIIEONIER o v wmimsssns mesme s wiess

Distributor
Rotational direction of rotor
Contact breaker points gap

Bl angls « e st s

Timing”

0.4 mm
47 to 53°

‘Refer to text for information on usage of unfeaded petrof

Ignition coil

Primary winding resistance {approximate} . . ..
Secondary winding resistance {approximate; . .

Torque wrench settings

SPath-pItgs « e s s

1.2t0 1.6 chm
7k ohms

Nm

................... 40

Distributor with mechanical contact breaker points
1-3-4-2 (No 1 at crankshaft pulley end of enging)

Anti-clockwise (viewed from cap)

10% BTDC {crankshaft pulley notch and timing cover rib in alignment)

Ibi ft
30

1 General information

1 In order that the engine can run correctly it
15 necessary for an electrical spark to ignite
the fuel/air mixture in the combustion
chamber at exactly the right 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 i3
converted to 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 comprassion,
providing that the system is in good condition
and that all adjustments are correct.

2 The ignition system is divided into two
circuits, low tension and high tension,

3 The low tension circuit (sometimes known
as the primary) consists of the battery, lead to
the ignition switch, lead from the ignition
switch to the low tension or primary coil
windings, and the lead from the low tension
coil windings to the contact breaker points
and condenser in the distributor.

4 The high tension circuit consists of the high
tension or secondary coil winding, the heavy
ignition lead from the centre of the coll to the
centre of the distributor cap, the rotor arm,
and the spark plug leads and spark plugs.

5 The system functions in the following
manrer. Low tension voltage is changed in
the coil into high tension voltage by the
opening and closing of the contact breaker
poirits in the low tension circuit. High tension
valtage is then fed via the carbon brush in the
centre of the distributor cap to the rotor arm
of the distributer cap. and each time it comes
in line with one of the four metal segments in
the cap, which are connected to the spark
plug leads, the opening and closing of the
contact breaker points causes the high
tension voltage to build up, jump the gap from
the rotor arm to the appropriate metal
segment and s0 via the spark plug lead to the
spark plug, where it finally jumps the spark
plug gap before going to earth.

6 The ignition s advanced and retarded
automatically, to ensure that the spark ocecurs
at just the right instant for the particular load
atthe prevailing engine spead.

7 The ignition advance is controlled both
mechanically and by a vacuum-operated
system. The mechanical governor comprises
two weights, which move out from the
distributor shaft as the engine speed rises dug
to cenmtrifugal force. As they move outwards
thay rotate the cam relative to the distributor
shaft, and so advance the spark. The weights
are held in position by two light springs and it
is the tension of the springs which is largely
responsible for correct spark advancement.

8 The vacuum control consists of a
diaphragm. onga side of which is connected
via a small bore tube to the carburettor, and
the other side to the contact breaker plate.
Depression in the inlet manifold and
carburettor, which varies with engine speed
and throttle opening, causes the diaphragm to
move, 50 moving the contact breaker plate,
and advancing or retarding the spark.

9 A resistance wire In the low tension feed to
the coil keeps the coil voltage down to 6Y
during normal running. This wire is bypassed

when the starter motor is operating, to
Con*]pent;afo' for racired hattery voltana
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2 Ignition system - testing &

1 By far the majority of breakdown and
running troubles are caused by faults in the
ignition system either in the low tension or
high tension circuits.

2 There are two main symptoms indicating
faults. Either the engine will not start or fire, or
the engine is difficult to start and misfires. If it
is a regular misfire, {ie the enging is running on
only two or three cylinders), the fault is almost
sure to be in the secondary or high tension
circuit. If the misfinng is intermittent the fault
could be in either the high or low tension
circuits, If the car stops suddenly, or will not
start at all, it is likely that the fault is in the low
tension circuit. Loss of power and
overheating, apart from faulty carburation
saettings, are normally dus to faults in the
distributor or to incorrect ignition timing.

Engine fails to start

3 If the engine fails to start and the car was
running normally when it was last used, first
check that there is fuel in the petral tank. If the
engine turns over normally on the starter
maotor and the battery is evidently well
charged, then the fault may be in either the
high or low tension circuits. First check the HT
circuit,

4 One of the commonest reasons for bad
starting is wet or damp spark plug leads and
distributor. Remove the distributor cap. If
condensation Is visible internally dry the cap
with a rag and also wipe over the leads. Refit
the cap, If the engine fails to start due to either
damp HT leads or distributor cap, a moisture
dispersant can be very effective. To prevent
the problem recurring, a proprietry damp start
product can be used to provide a sealing
coat, so excluding any further moisture from
the ignition system. In extreme difficulty, a
proprietry cold start product will help to start a
car when only a very poor spark occurs.

5 If the engine still fails to start, check that
voltage 1s reaching the plugs by disconnecting
each plug lead in turn at the spark plug end,
and holding the end of the cable with rubber or
an insulated tool about & mm away from the
cylinder block. Spin the engine on the starter
motor. Note Do not operate the starter system
With the plig feads disconnected fn any other
way to that described, or damage o system
COMponants may rasut.

6 Sparking between the end of the cable and
the block should be fairly strong with a regular
blue spark. If voltage is reaching the plugs,
then remove them and claan and regap them.
The engine should now start.

7 If there is no spark at the plug leads. take
off the HT lead from the cenire of the
distributor cap and hold it to the block as
before. Spin the engine on the starter once
more. A rapid succession of blue sparks
between the end of the lead and the block
indicates that the call is In order and that the

distributor cap is cracked, the rotor arm is
faulty or the carbon brush in the top of the
distributor cap is not making good contact
with the spring on the rotor arm.

8 If there are no sparks from the end of the
lead from the coil, check the connections at
the coil end of the lead, If it is in order start
chacking the low tension circuit. Possibly, the
points are in bad condition. Clean and reset
themn as described in this Chapter, Section 3.

8 Use a 12V volimeter or a 12V bulb and two
lengths of wire. With the ignition switched on
and the points open, test between the low
tension wire to the coil and earth. No reading
indicates a break in the supply from the
ignition switch. Check the connections at the
switch to see if any are loose. Refit them and
the engine should run. A reading shows a
faulty coil or condenser, or broken lead
between the coil and the distributor.

10 Take the condenser wire off the points
assembly and with the points open test
between the moving point and earth, If there
is now a reading then the fault is in the
condenser, Fit a new one and the fault is
cleared.

11 With no reading from the moving point to
earth, take a reading between earth and the
distributor terminal of the coil A reading here
shows a broken wire which will need to be
replaced between the coil and the distributor.
Mo reading confirms that the coil has failed
and must be renewed, after which the engine
will run ence more. Remember to refit the
condenser wire to the points assembly. For
these tests it is sufficient to separate the
points with a piece of dry paper while testing
with the points open,

Engine misfires

12 If the engine misfires regularly, runit at a
fast Idling speed. Pull off each of the plug
caps in turn and listen to the note of the
engine. Hold the plug cap in a dry cloth or
with a rubber glove as additional protection
against a shock from the HT supply.

13 No difference in enging running will be
noticed when the lead from the defective
circuit is removed, Removing the lead from
one of the good cylinders will accentuate the
misfire,

14 Remove the plug lead from the plug which
is not firing and hold it about & mim away from
the block. Restart the engine. If the sparking is
fairly strong and regular, the fault must lie in
the spark plug.

15 The plug may be loose, the insulation may
be cracked, or the points may have bumt
away giving too wide a gap for the spark to
Jump. Worse still, one of the points may have
broken off. Either renew the plug, or clean it,
reset the gap, and then test it.

16 [f there is no spark at the end of the plug
lead, or if it is weak and intermittent, check
the ignition lead from the distributor to the
plug. If the insulation is cracked or perished,
renew the lead. Check the connections at the
distribtor cap.

17 If there is still no spark, examine the
distributor cap carefully for tracking. This can
be recognised by a very thin black line running
between two or more electrodes, or between
an electrode and some other part of the
distributor. These lines are paths which now
conduct electricity across the cap thus letting
it run to earth. The only answer is a new
distributor cap.
18 Apart from the ignition timing being
incorrect, other causes of misfiring have
already been dealt with under the Selection
dealing with the failure of the engine to start,
To recap, these are that:
al The coif may be faulty giving an
intermittent misfire,
b} There may be a damaged wire or loose
cannection in the low tension circut,
¢! The condenser may be faulty,
df Thera may be a mechanical fault in the
distributor (broken driving spindfe or
contact breaker spring).
1% If the ignition timing is too far retarded, it
should be noted that the engine will tend to
overheat, and there will be a quite noticeable
drop in power. If the engine is overheating and
the power is down, and the ignition timing is
correct, then the carburettor should be
checked, as it is likely that this is where the
fault lies.

3 Contact breaker points - gap §§
and dwell angle adjustment &

1 To adjust the contact breaker points so that
the correct gap is obtained, first undo the two
distributar cap retaining screws, lift off the
cap and withdraw the rotor arm from the
distributor shaft. At this stageitis a good idea
to clean the inside and outside of the cap and
inspect its condition. It is unlikely that the four
segments inside the cap will be badly burned
or corroded, but if they are the cap must be
renawed. If only a small deposit is on the
segments, it may be scraped away using a
small screwdriver,

2 Push in the carbon brush located in the
centre of the cap several times to ensure that
it moves freely. The brush should protrude by
at least 6 mim.

3 Gently prise the contact breaker points
open to examing the condition of their faces. If
they are rough, pitted or dirty it will be
necessary to remove them to enable new
points to be fitted.

4 Assuming that the points are in a
satisfactory condition, or that they have been
renewed, the gap between the two faces
should be measured using feeler blades as
follows,

5 Pull off the plug leads, after marking them
to ensure correct refitment, and then remove
the spark plugs.

& With the transmission in gear and the
handbrake released, slowly pull the car
forward, while at the same time watching the
distributor

pntit tha heal of the contact
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3.6 Checking the contact breaker points
gap using a feeler blade

breaker arm is on the peak of one of the four
cam lobes, A feeler blade equal to the contact
breaker points gap, as given in the
Specifications, should now just fit between
the contact faces (see illustration), Make
sure that the fesler blade is clean - if the
contact faces are contaminated with oil or
grease, the LT current will be greatly reduced
and malfunction will result.

7 If the gap varies from this amount, slacken
the contact breaker plate retaining screw and
move the breaker plate in or out to achieve
the desired gap. The plate can be easily
moved with a screwdriver inserted between
the notch in the breaker plate and the two
adjacent pips in the distributor baseplate,

8 When the gap is cofrect, tightaen the
retaining screw and then recheck the gap.

9 Refit the rotor arm, distributor cap, spark
plugs and leads.

10 If a dwell meter is available, a far more
accurate method of setting the contact
breaker points gap is by measuring and
setting the distributor dwell angle.

11 The dweall angle is the number of degrees
of distributor cam rotation during which the
contact breaker points are closed, ie the
peried from when the points close after being
opened by one cam lobe until they are
opened again by the next cam lobe. The
advantages of setting the points by this
method are that any wear of the distributor
shaft or cam lobes is taken into account, and
also the inaccuracies of using a feeler blade
are eliminated. In general, a dwell meter
should be used in accordance with the
manufacturer's instructions, However, the use

of ane type of meter is outlined as follows.

12 To set the dwell angle, remove the
distributor cap and rotor arm and conrect ong
lzad of the dwell meter to the "+ terminal (15)
on the coil and the other lead to the '-'
terminal (1) on the coil.

13 Whilst an assistant turns on the ignition
and operates the starter, observe the reading
on the dwell meter scale, With the engine
turning on the starter the reading should be as
stated in the Specifications.

Note: Fluctuation of the dwell meter needle
indicates that the engine is not turming over
fast enough to give a steady reading. ff this is
the case, remove the spark plugs and repeat
the checks.

14 If the dwell angle is too small, the contact
breaker point gap is too wide, and if the dwell
angle is excessive the gap is too small.

18 Adjust the contact breaker points gap,
using the method described in paragraph 7,
until the correct dwell angle is obtained,

16 When the dwell angle is satisfactory,
disconnect the meter and refit the rotor arm,
distributor cap and, if removed, the spark
plugs and leads,

17 Check the ignition timing, as described in
Section 8.

S
4 Contact breaker points - N
removal and refitting &

1 When significant pitting or burning of the
contact faces has occurred, the contact set
should he renewed. |t is not an expensive item
and Is worth renewing as a preventive
measure at alternate service intervals, even if
apparently still in good condition.

Removal

2 Undo the two distributor cap retaining
screws, Iift off the cap and withdraw the rotor
arm  from the distributor shaft  (see
illustration).

3 Move the contact breaker arm spring blade
away from the plastic insulator and slip the
lowe tension and condenser lead terminals off
the insulator {see illustration).

4 Undo the retaining screw securing the
contact breaker plate to the distributor
baseplate and lift ofi the contact set (see
illustration).

Refitting

5 Locate the new contact set on
baseplate and refit the retaining screw.

6 Move the contact breaker spning blade away
from the insulator, fit the low tension and
condenser leads and allovy the spring blade to
slip back into place. Make sure that the leads
and the blade locate squarely in the insulator.
7 Check and adjust the contact breaker
points gap or dwell angle, as described in
Section 3, then refit the rotor arm and
distributor cap.

the

5 Condenser - testing, removal
and refitting

P

Testing

1 The purpose of the condenser is to prevent
excessive arcing of the contact breaker
points, and to ensure that a rapid collapse of
the magnetic field, created in the coil and
necessary if a healthy spark is to be produced
at the plugs, is allowed to occur,

2 The condenser is fitted in parallel with the
contact breaker points. If it becomes faulty it
will cause ignition Tailure, as the points will be
pravented from cleanly interrupting the low
tension circuit

3 If the engine becomes very difficult to start,
or begins to miss after several miles of
running, and the contact breaker points show
signs of excessive burning, then the condition
of the condenser must he suspact. A further
test can be made by separating the points by
hand, with the ignition switched on. |f this is
accomplished by an excessively strong flash,
it indicates that the condenser has failed.

4 Without special test equipment, the only
reliable way to diagnose condenser trouble is
to renew the suspect unit and note if there is
any improvement in performance. It is not an
expensive compoeonent and it is worth
considering periodic renewal on a preventive
basis, to avoid the inconvenience entailed by
failure in use,

Removal

5 To remove the condenser from its location
in the distnbutor, undo the distributor cap
retaining screws, lift off the cap and withdraw
the rotor arm from the distributor shaft.

e

4.2 Removing the rotor arm

4.3 Slip the low tension and condenser
leads out of the insulator

4.4 Undoing the points retaining screw

5B
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6.3 Ignition timing marks {arrowed} in
alignment

6 Move the contact breaker arm spring blade
away from the plastic insulator and withdraw
the condenser lead.

7 Undo the screw securing the condenser to
the distributor baseplate and lift the
condenser off.

Refitting
8 Refitting is the reverse sequence to
removal, but make sure that the condenser
and low tension leads are securely located in
the insulator behind the contact breaker arm
spring blade.

6 Distributor - removal and
refitting

Vi

Removal

1 Pull off the spark plug leads, after marking
them to ensure correct refitment, and remove
the spark plugs.

2 Undo the distributor cap retaining screws,
lift off the cap and place it to one side.

3 With the transmission in gear and the
handbrake released, pull the car fonward until,
with a finger over the plug hole, compression
can he felt in No 1 cylinder (the cylinder
nearest the crankshaft pulley). Continue
moving the car forwards until the notch on the
crankshaft pulley is in line with the raised
mark on the timing cover {see illustration).
The distributor rotor arm should now be
pointing to the notch on the rim on the
distributor body.

4 Disconnect the distnbutor low tension lead
at the harness connector and detach the
vacuum advance pipe from the distributor
vacuum unit.

5 Undo the distributor clamp retaining bolt,
lift off the clamp plate and withdraw the
distributor from its location.

Refitting

6 Before refitting the distributor, check that
the engine has not been inadvertently turned
whilst the distributor was removed; if it has,
return it to the oniginal position, as described
in paragraph 3.

T As the distributor 15 refitted, the distnibutor
shaft will rotate anti-clockwise slightly due to
the meshing action of the skew gears on the
distributor shaft and camshaft. To ensure that

6.7 Distributor rotor position prior to refitting
A LT lead grommet B Mol reference mark

the distributor shaft is in the comect position
after fitting, e with the rotor arm pointing
towsards the notch in the rim of the distributor
body, set the shaft so that the rotor arm s
pointing towards the low tension |ead
grommet in the side of the distributor body
{see illustration), prior to fitting, As the skew
gears mesh, the shaft will turn back to the
correct position.

8 It is also necessary to position the ol pump
driveshaft so that it engages with the slot in
the distributor shaft as the distributor is
inserted. The shaft should be positiocned so
that it is at approximately 90° to the
crankshaft centreline (see illustration).

9 Make sure that the O-ring seal is in position
at the base of the distributor and, with the
shafts set as previously described, insert the
distributor into its location. It may take two or
three attempts to engage the oil pump
driveshaft, and finish with the rotor arm
pointing to the notch. If necessary move the
distributor shaft very slightly one way or the
other, until the correct position is achieved.
10 With the distributor in place, turn the
distributor body clockwise a few degrees so
that the contact breaker points are closed,
and then slowly turn it anti-clockwise until
they just open with the roter arm once more
pointing towards the notch in the distrilutor
body nm. Hold the distributor in this position
and refit the clamp plate and clamp bolt.
Tighten the bolt securely.

11 Reconnect the low tension lead and the
vacuum advance pipe. Refit the spark plugs,
distributor cap and leads,

6.8 Correct position of oil pump driveshaft
prior to fitting distributor

12 Refer to Section 8 and adjust the ignition
timing.

7 Distributor - overhaul Sy

1 Remove the distributor from the engine, as
described in the pravious Section, and then
prepare a clean uncluttered working area.

2 Remove the rotor arm, ease the contact
breaker arm spring blade away from the
plastic insulator and slip the low tension and
condenser leads off the insulator.

3 Withdraw the low tension lead grommet
from the slot in the side of the distributor body
{see illustration) and remove the lead.

4 Unda the retaining screw and lift off the
contact set,

5 Undo the retaining screw and lift off the
condenser (see illustration),

6 On the side of the distributor bady, undo
the two vacuum unit securing screws.
Withdraw the vacuum unit and at the same
time disengage the operating arm from the
peg on the side of the baseplate (see
illustrations),

7 Undo the two baseplate securing screws,
noting the sarth tag under one screw and the
spade terminal under the other (see
illustration}. Withdraw the baseplate
assembly from the distribzutor body.

& This is the practical limit of dismantling of
these distributors, as none of the compaonents
below the baseplate are renewable as
separate items. If, however, it i3 necessary to
remove the centrifugal advance springs and

7.3 Removing the LT lead

1.5 Undoing the condenser retaining screw
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7.6a Remove the vacuum unit retaining 7.6b . .. and disengage the operating arm 7.7 Undo the baseplate retaining screws

screws (arrowed) . . .

weights for cleaning or inspection, this can
now be done. Mark each spring and its
associated locating post with a dab of paint
for identification and then carefully hook off
the springs. Ensure that the springs and
weights are refitted in the same positions
otherwise the ignition advance characteristics
of the engine will be altered, The weights can
be withdrawn after extracting the small
retaining clips {see illustration}.

9 With the distributor dismantled, clean the
mechanical components in paraffin and dry
with a lint-free cloth,

10 Check the condition of the contact
breaker points, as described in Section 3.
Check the distributor cap for corrosion of the
segments and for signs of tracking, indicated
by a thin black line between the segments.
Make sure that the carbon brush in the centre
of the cap moves freely and stands proud by
at least 6 mm. Renew the cap if necessary.

11 If the meatal portion of the rotor arm is
badly burned or loose renew the arm. If
slightly burnt, clean the arm with a fine file.

12 Check that the plates of the baseplate
assembly move freely, but without excessive
slackness. I defective the baseplate
assembly must be renewed.

13 Suck on the end of the vacuum unit outlet
and check that the operating arm moves in as
the suction is applied. Release the suction
and check that the arm returns to its oniginal
position, If this is not the case, renew the
vacuum unit,

14 Inspect the distributor body and shaft
assembly for excessive side movement of the
shaft in its bushes. With the advance weights

7.8 Centrifugal advance springs (A} and
advance weight retaining clips {B)

{arrowed) while withdrawing the unit

and springs in positicn, hold the skew gear at
the base of the shaft with-one hand, and with
the other hand turn the upper shaft clockwise
as far as it will go and then release it. Check
as this is done, that the advance weights
move out and then return under the action of
the springs. Finally check the drivegear for
wear, chips or pitting of the teeth. It will be
necessary to renew the complete distributor if
the body, shafts, weights, springs or drivegear
are worn or are in any way unsatisfactory.

15 Reassembly of the distributor is a direct
reversal of the removal sequence, but apply a
few drops of engine oil 1o the locating pivot
posts of the advance weights and to the felt
pad at the top of the distributor shaft, After
reassembly adjust the contact breaker paoints,
as described in Section 3, and then refit the
distributor to the car, as described in Section B.

2
8 Ignition timing - adjustment &
RS

Models using leaded (4-star} petrol

1 For prolonged engine life, efficient running
performance and economy it is essential for
the fuelfair mixture in the combustion
chambers to be ignited by the spark plugs at
precisely the right moment in relation to
enging speed and load. For this to occur the
ignition timing must be set accurately and
should be checked at the intervals given in
Chapter 1 or wherever the position of the
distributor has been altered. To make an
accurate check of the ignition timing it is
necessary to use a stroboscopic timing light,
whereby the timing is checked with the engine
running at idling speed.

2 If the distributor has been removed, or if for
any reasoi its position on the engine has
heen altered, obtain an initial setting to enable
the engine to be run, as described in Section
6. Also make sure that the contact breaker
points gap or dwell angle is correctly set, as
described in Section 3.

3 To check the timing, first highlight the
timing marks wusing white chalk or
quick-drying paint. The marks are a notch on
the crankshaft pulley and a raised mark on the
timing cover {see illustration 6.3). When they
are aligned the engine is at the specified

{arrowed)

number of degrees BTDC when the marks are
aligned, not TDC,

4 Run the engine up to its normal operating
temperature and then switch off,

5 Connect a timing light to the spark plug
lead of No 1 cylinder, following the
manufacturer's instructions,

6 With the engine idling, point the timing light
at the timing marks. The marks will appear
stationary, and if the timing is correct, they will
be aligned.

7 If the marks are not aligned, slacken the
distributor clamp bolts or retaining nuts and
move the distributor body slowly in one
direction or the other until the marks line up.
Tighten the clamp bolt or retaining nuts and
check that the setting has not altered.

8 Open the throttle slightly and note the
movement of the timing marks, If the
centrifugal advance in the distributor is
working correctly the marks should appear to
move away from each other as the engine
speed increases. The same should happen if
suction is applied to the vacuum advance
pipe after disconnecting it from the

carburettor, indicating that the distributor

vacuum unit is satisfactory.

9 After checking the timing, switch off the
engine and disconnect the timing light, if
removed, refit the vacuum pipe to the
carburettor.

Models using unleaded petrol

Early (pre February 1985) models

10 On models produced up to February
1985, no adjustment of the ignition timing is
necessary if the wvehicle is to be run on
unleaded fuel (See Chapter 4A for fuel
requirement),

Later (February 1985 on) models

11 All models produced after February 1885
are designed to run on unleaded, but the
manufacturers state that the ignition should
be retarded by 3°, to 7° BTDC.

12 The crankshaft pulley only has one timing
mark (107 BTDC), so it will be necessary to
make additional marks to accurately retard
the ignition.

13 Turn the engine by means of the
crankshaft pulley bolt, or by engaging top
gear and pulling the car forward, until No 1
piston Is at TDC on the firing stroke. This can

5B



5B+6 Contact breaker ignition system

be felt by removing No 1 spark plug and
feeling for compression with your fingers as
the engine is turned. The precise TDC point
will have to be determined using a blunt probe
{such as a knitting need|e) inserted thraugh
Nao 1 spark plug hole.

14 Make a mark on the crankshaft pulley in
alignment with the timing mark, or pointer, on
the engine.

15 The original pulley mark indicates 107
BTDC, and the new mark TDC. Using these
two markings, measure out a make a third
mark on the pulley in the 7°BTDC position.

16 Using the new timing mark, adjust the
ignition timing as described in paragraphs 4 to
7. If detonation occurs, it may be necessary to
retard the ignition timing even further; some
experimentation may be worthwhile to
achieve satisfactory running.

9 Ignition HT coil - removal,
testing and refitting

FHEEF

Removal

1 Disconnect the battery leads,

2 Disconnect the LT wiring connectars from
the colil, noting there comect fitted positions.
3 Disconnect the HT lead from the coil,

4 Undo the retaining bolts and remove the
coil from the car.

Testing

5 Testing of the coil consists of using a
multimater set to its resistance function. to
check the primary (LT '+' to '-" terminals) and
secondary (LT '+ to HT lead terminal)
windings for continuity, bearing in mind that
on the four output, static type HT coil there

are two sets of each windings. Compare the
results obtained to those given in the
Specifications at the start of this Chapter.
MNote the resistance of the coil windings will
vary slightly according to the coil temperature,
the results in the Specifications are
approximate values for when the coil is at
20%C.

6 Check that there [s no continuity between
the HT lead terminal and the coll
body/mounting bracket.

7 If the coil is thought to be faulty, have your
findings confirmed by a Vauxhall dealer before
renewing the coil.

Refitting

8 Refitting is a reversal of the relevant
removal procedure ensuring that the wiring
connectors are correctly and  securely
recennected.
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Specifications
General
Type
System type:
1.3and 1.4 litrecarburettormodels ... . oo e
1.4 and 1.6 litre fuel injection models . . coiv e

1.8 litre carburettor models:
TRSH SO EEENE . oo s s s b
16SY engine models:
Pre 1988 models .« o e e e e e
TABS-Onwabds THOAEIS v s cemean wuas g &% s weea i ah

1.2 litre models:
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2| T e R oo e T o e R R e e R e N e
Rotational direction of distributorretorarm ... oo v

Ignition timing
At idle {(with vacuum pipe disconnected - early models only):

T AIre Models .. o e e e e e
All other models

Ignition coil

Breakerless electronic ignition system

AC Delco system
Multec MSTS-h Hall effect trigger, microprocessor controlled advance
{integral with Multec CFi system)

Hall effect trigger distributor

Inductive trigger, microprocessor contralled advance type MZV
Hall effect trigger, microprocessor controlled advance type E1 Plus
{also known as EZ Plus)

Hall effect trigger distributor

Incluctive trigger, microprocessor controlled advance type E1 61
formerly known as EZ 61)

Inductive trigger, microprocessor controlled advance (integral with
Bosch Motronic system)

1-3-4-2 (Ne 1 at timing belt end of engine)

Anti-clockwise (viewed from cap)

5°BTDC
107 BTDC

Primary winding resistance (approximate) . . . . .
Secondary winding resistance (approximate) . . .

Torque wrench settings

Bpark PGSy swsnan ssenh s w0 L

1.2to 1.6 ohm
7K ohms

Mm

.................. 20

Ibf it
156

1 General information

1.3 and 1.4 fitre carburettor models

On all 1.5 litre models a Delco breakerless
electronic ignition system is used. The system
comprises salely of the HT ignition coil and
the distributor, the distributor being driven off
the end of the camshatt.

The distributor comtains an induction
sensor (reluctor}) mounted anto its shaft and
an ignition module (pick-up) fixed to its body.
The systerm operates as follows.

When the ignition is switched an but the
engine is stationary the transistors in the
module prevent current flowing through the
ignition system primary {LT) circuit,

As the crankshaft rotates, the induction
sensor moves through the magnetic field
created by the module, When the teeth are in
alignment with the module projections a small

AC voltage is created. The module uses this
voltage to switch the transistors in the unit and
comnplete the ignition system primary (LT) circuit.

As the teeth move out of alignment with the
module projections the AC voltage changes
and the transistors are switched again to
interrupt the primary (LT) circuit. This causes a
high voltage to be induced in the coil
secondary (HT) windings which then travels
down the HT lead to the distributor and onto
the relevant snark nlin

5C



5C+2 Electronic (breakerless) ignition systems

1.6 litre (16SH engine} models and
1.8 litre (18E engine} models

On these moedels a Bosch (Hall effect)
ignition  system 13 fitted. The system
comprises of the HT ignition coil. the
distributor and the ignition module.

The Hall effect systerm distnbutor
incorporates a  permanent magnet, a
detectorfamplifier, and four vanes. When a
vane Is masking the detectorfamplifier no
voltage is induced in the detector, and under
these conditions the module passes current
through the low tension windings of the coil,

Rotation of the distributor will uncover the
detector and cause it to be influenced by the
magnetic field of the permanent magnet. The
Hall effect induces a small voltage in the
datector plate which is then amplified and
triggers the module to interrupt the low
tension current in the coil,

The ignition module in the Hall effect
system incorporates a circuit which switchas
off the low tension circuit if the time between
consecutive signals exceeds 1.5 seconds.
The coil and internal circuits are therefore
protected if the igmition is left switched on
inadvertently.

1.6 litre (16S5V engine) models

Pre 1988 models

The MZV system is fitted to the 165Y
engine in 1987 and 1988 model years. It is an
electronic system in which the amount of
ignition advance is contrelled by a
microprocessor which receives information on
engine speed, temperature and load. A
correction can also be applied for small
changes in fuel octane rating by means of the
octang rating coding plug. The initial ignition
timing is still determined by distnbutor
position. The distributor LT pulse generator is
of the inductive sensor type.

A basic adjustment coding plug is provided
for use when checking the initial ignition
timing. When disconnected, this prevents the
control unit from applying Ignition advance.

1989 onwards models

The E1 Plus system {also known as EZ Plus)
is a development of the MZY system.
Externally the components are very similar,
but the distributor LT pulses are now
produced by a Hall Effect sensor instead of
incluctively. The microprocessor control unit
incorporates a self-diagnosis facility for fault
detection, but this is only accessible to
VYauxhall dealers or other specialists with
dedicated test equipment. The contrel unit
also limits engine maximum speaad by cutting
off the LT pulses to the coil above 6000 rpm.

1.8 litre (18SE engine) models

The E1 61 system {alsoc known as EZ 61) is
fitted to all 1.8 litre engines from 1987 model
year. Like the MZY and E1 Plus systems it
uses a microprocessor control unit to
calculate dynamic ignition advance. LT

signals are derived from an inductive pulse
sensor mounted on the front face of the
cylinder block and a segmented disc attached
to the crankshaft No 1 counterweight.

The distributor in this system serves only to
distribute HT voltage to the correct cylinders.
The distributor position is not adjustable and
has no effect on ignition timing. The only
alteration possible to the timing is by means
of the octane rating coding plug.

1.4 and 1.6 litre fuel injection
models

The MULTEC CFi engine management
system is described in Chapter 4B. The
systam is regulated by an Electronic Control
Unit (ECU) which is continuously supplied
information from wvarieus enging, cooling
system and fuel system sensors. The ECU is
then able to make the necessary adjustments
to the fuel and ignition systems naccordance
with the continuously changing demands of
the engine. The ECU also has a diagnostic
function, which can be used in conjunction
with special Yauxhall test eguipment, for fault
diagnasis in the ignition system.

With the exception of basic checks to
ensure that all relevant wiring and
connections are in good condition and
securely connected, fault diagnosis should be
entrusted to a Vauxhall dealer.

2.0 litre models

The Motronic systems are fully described in
Chapter 4B. The ignition side is very similar to
the E1 61 system described earlier. Again, no
alteration to the timing is possible except via
the octane rating plug.

The Motronic M2.5 system fitted to
16-valve models compensates for small
changes in fuel octane rating automatically as
part of the knock control function, The contral
unit cortains two ignition timing 'maps’, one
for high octana fuel and one for lower octane,
If the engine knocks frequently, the control
unit switches to the low-octane map. A steady
period fres of knocking will calise a switch
back to the high-octane map, On the C20XE
engine the maps are for §1 and 95 octane
fuel; on the others they are for 85 and 98
octane. 81 octane fuel must not be used inthe
engines which are not programmed for it,

HFFP

2 Ignition system - testing
Warning: Yollages produced by
an efecironic ignition system are
considerably higher than those
produced by conventional igmition
systems. Extreme care musi be

taken when working on the sysiem with the

ignition switched on. Persons with
surgically-implanted cardiac pacemaker
devices should keep welf clear of the ignition
circuits, components and test equipment

Carburettor models and 1.8 litre
(18E engine} models

Note: Refer to the warning givert in Section 1
of Part A of this Chapter before starting work.
Always switch off the ignition before
disconnecting or connecting any component
and when using a mulii-imeter to check
resistances,

General

1 The components of electronic ignition
systems are normally very reliable; most faults
are far more |ikely to be due to loose or dirty
connections or to "tracking” of HT voltage
due to dirt, dampness or damaged insulation
than to the failure of any of the system’s
components, Always check all wiring
thoroughly before condemning an electrical
component. and work methodically to
eliminate all other possibilities before deciding
that a particular component is faulty.

2 The old practice of checking for a spark by
holding the live end of an HT lead a short
distance away from the engine is not
recommended; not only is there a high risk of
a powerful electric shock, but the HT coil or
amplifier unit will be damaged. Similarly,
never try to “diagnose” misfires by pulling off
one HT lead at a time.

Engine will not start

3 If the engine either will not turn over at all,
or only turns very slowly, check the battery
and starter motor, Connect a voltmeter across
the battery terminals (meter positive probe to
battery positive terminal), disconnect the
ignition coil HT lead from the distributor cap
and earth it, then note the voltage reading
ohtained while turning over the engine on the
starter for {no more than) ten seconds. If the
reading cbtained i3 less than approximately
9.5 volts, first check the battery, starter motor
and charging system as described in the
relevant Sections of this Chapter.

4 If the engine turns over at normal speed but
will not start, check the HT circuit by
connecting a timing light (following the
manufacturer's instructions) and turning the
engine over on the starter motor; if the light
flashes, voltage is reaching the spark plugs,
s0 thase should be checked first. If the light
does not flash, check the HT leads
themselves followed by the distributor cap,
carbon brush and rotor arm using the
information given in Chapter 7.

5 If there is a spark, check the fuel system for
faults referring to the relevant part of Chapter
4 for further information.

& If there is still no spark, check the voltage at
the ignition HT coil "+" terminal; it should be
the same as the battery voltage (ie, at least
11.7 volts). If the voltage at the coil is more
than 1 volt less than that at the battery, check
the feed back through the fusebox and
ignition switch to the battery and its earth until
the fault is found.

7 If the feed to the HT coilis sound, check the

coil’s nprimary and  sacondary  winding
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3.3 Crankshaft pulley timing notch
(arrowed) aligned with pointer (1.3 litre
model shown, others similar)

resistance as described later in this Section;
renew the coil If faulty, but be careful to check
carefully the condition of the LT connections
themselves before doing so, to ensure that
the fault is not due to dirty or poorly-fastensd
connectors.

8 If the HT coil is in good condition, the fault
is probably within the control unit or
distributor assembly. Testing of these
components should be entrusted to a
Yauxhall dealer.

Engine misfires

9 An irregular misfire suggests either a loose
connection or intermittent fault on the primary
circuit, or an HT fault on the coil side of the
rotor arm.

10 With the ignition switched off. check
carefully through the system ensuring that all
connections are clean and securely fastened.
If the equipment is available, check the LT
circuit as described above,

11 Check that the HT cail, the distributor cap
and the HT leads are clean and dry. Check the
leads themselvas and the spark plugs (by
substitution, If necessary), then check the
distributor cap, carbon brush and rotor arm as
described in Chapter 1.

12 Regqular misfiring is almost certainly due to
a fault in the distributor cap, HT leads or spark
plugs. Use a timing light (paragraph 4 above)
to check whether HT voltage is present at all
leads.

13 If HT voltage is not present on any
particular lead, the fault will be in that lead or

3.6a Unplugging the distributor LT
connector (1.6 litre carburettor model
shown)

3.4 Disconnecting the distributor wiring
connector at the ignition coil

in the distributor cap. If HT is present on all
leads, the fault will be in the spark plugs;
check and renew them if there is any doubt
apout their conditior,

14 If no HT is present, check the HT coil; its
secondary windings may be breaking down
under load.

1.8 litre (18SE engine} models and
all 1.4, 1.6 and 2.0 litre fuel
injection modefs

15 If a fault appears in the ignition system
first ensure that the fault is not due to a poor
electrical connection or poor maintenance; ie;
check that the air cleaner filter element is
clean, the spark plugs are in good condition
and correctly gapped, that the engine
breather hoses are clear and undamaged,
referring to Chapter 1 for further information.
Also check that the accelerator cable is
correctly adjusted as described in the relevant
part of Chapter 4. If the engine is running very
roughly, check the compression pressures as
described in Chapter 2.

16 If these checks fail to reveal the cause of
the problem the vehicle should be taken to a
suitably equipped Vauxhall dealer for testing
using special diagnostic equipment. The
tester will locate the fault quickly and simply
alleviating the need to test all the system
components individually which 15 a time
consuming operation that carries a high risk of
damaging the control unit.

17 The only ignition system checks which
can be carried out by the home mechanic are

3.8b Removing the distributor cap {1 & litre
carburettor madel shown)

3.5 Removing the distributor from the
camshaft housing

those described in Chapter 1, relating to the
spark plugs, and the ignition coil test
described in this Chapter. If necessary, the
system wiring and wiring connectors can be
checked as described in Chapter 12 ansuring
that the control unit wiring connector(s) have
first been disconnacted.

3 Distributor - removal and
refitting

PR

Removal

1.3 and 1.4 litre carburettor models

1 Remove the spark plugs {Chapter 1}.

2 Undo the distributor cap retaining screws,
lift of the cap and place it to one side.

3 With the transmission in gear and the
handbrake released, pull the car forwards,
until, with a finger over the plug hole,
compression can he felt in No 1 cylinder {the
cylinder nesarest the crankshaft pulley)
Continue moving the car forwards until the
rnotch on the crankshaft pulley is aligned with
the timing pointer (see illustration). (On
automatic transmission models, turn the
engine by means of a spanner on the
crankshaft bolt.) If the distributor cap is
temporarily placed in position, the distributor
rotor should be peointing towards the No 1
spark plug lead segment in the cap.

4 Disconnect the distributor wiring connector
at the ignition coil {see illustration), and
detach the vacuum advance pipe from the
distributor vacuum unit,

5 Undo the distributor clamp retaining nut {(or
bolt), lift off the clamp plate, and withdraw the
distributor from the camshaft housing {see
illustration).

1.6 litre carburettor models and 1.4,
1.6 and 1.8 litre (18E engine) fuel
injection models

6 The procedure is similar to that just
described in paragraphs 1 to 5, with the
following differences.

a) The wiring connector muist be unplugged
from the distributor, not from the coif (see
illustration).

b} The distributor cap is secured by two
spring clips, not by screws (see
illustratinm

5C
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3.6c Removing the flash shield to expose
the Mo 1 cylinder reference mark (arrowed)
(1.6 litre carburettor model shown}

¢} There is a mark on the edge of the
distributor body to indicate the rotor
contact position for No T cylinder firing,
but the rofor and flash shield must be
removed to expose it (see illustration),
The rotor can then be refitted to confirm
the afignmernt.

d) The distributor s secured by fwo nuts, not
by a clamp plate, Where no mark is
present make one With a scriber or dot of
white pairnt {see illustration).

&} The distributor drive s by means of an
offset peg and hole, not by a sfot and
dogs (see illustration).

1.8 litre {185E engine)} models

7 Disconnect the battery leads.

& Undo the retaining screws and remove the
distributor cap from the distributor (see
illustration).

9 Extract the insulator. This is an interference

L A;I. L '1? .
3.6d Removing the distributor upper
securing nut (1.6 litre carburettor

model shown)

fit in the housing, via an O-ring seal located in
a groove on its cuter edge, so ease it out of
position taking great care not to damage the
rotor arm (see illustration).

10 Undo the two retaining screws and
remove the rotor arm {see illustrations).

11 If necessary, extract the rotor hub and
carefully lever the oil seal out from the cylinder
head {see illustrations).

2.0 litre 8-valve models
12 Refer to paragraphs 7to 11,
2.0 litre 16-valve models

13 Discaonnect the battery earth (negative)
lead.

14 Disconnect the Hall sensor multi-plug
from the distributor {see illustration).

15 Remove the spark plug lead cover and
disconnect the lsads from the plugs.
Disconnect the HT distributor-to-coil lead

3.8 On 1.8 litre {185E engine) madels, undo
the distributor cap retaining screws

3.10b . . . and remove the rotor

3.11a Extract the rotor hub . . .

3.6e Removing the distributor - note peg-
and-hole drive (1.8 litre carburettor
model shown)

from the coil or from the distributor cap.

16 Remove the two bolts which secure the
distributor to the cylinder head (see
illustration).

17 Withdraw the distributor complete with
cap and HT leads, Note how the offset peg on
the distributor drive fits into the hole in the
exhaust camshaft {see illustration).

Refitting

1.3 and 1.4 litre carburettor models

18 Before refitting the distributor, check that
the engine has not been inadvertently turned
whilst the distributor was removed; if it has,
return it to the original position as descrbad in
paragraph 3.

19 Position the distributor so that the rotor
contact is In line with the arrow or notch inthe
distributor body. Inthis position, the offset lug
ari the distributor drive coupling will be in the

3.11b . . . and prise out the il seal
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3.14 On 2.0 litre 18-valve models,
disconnect the Hall sensor wiring . . .

317 .. . and remove the distributor

-

3.19a Distnbutor rotor contact, and arrow
on distributor body (circled) in alignment . . .

correct position to engage the similarly-offset
slot in the end of the camshaft (see
illustrations).

20 Check that the O-ring seal is in place on
the distributor body, then insert the distributor
into its camshaft housing location. With the
rotor contact and arrow on the distributor
body still in line, refit and secure the
distributer clamp.

21 Refit the distributor cap, spark plugs and
leads, wiring plug and vacuum pipe.

22 Adjust the ignition timing (Section 5),

1.6 litre carburettor models and 1.4,
1.6 and 1.8 litre (18E engine) fuel
injection models

23 Refer to paragraphs 18 to 22, bearing in
mind the information given in paragraph 6.

1.8 litre (185E engine) madels

24 Lubricate the lips of the new seal and
press the seal squarely into position in the

holes

S

P——

3.19b . .. causing the drive coupling to be
aligned like this. . .

cylinder head, making sure its sealing lip is
facing inwards. If necessary, tap the seal into
position using a suitable tubular drift which
bears only on its hard outer edge,

25 Carefully ease the rotor hub into position
aligning its holes with the retaining bolt holes
in the camshaft flange (see illustration).

26 Refit the rotor arm and securely tighten its
retaining screws.

27 Fit a new O-ring to the groove in the
insulator. Apply a smear of oil to aid
installation and ease the insulator into position
{see illustration).

28 Refit the distributor cap, making sure it is
correctly located, and securely tighten its
retaining screws,

2.0 litre 8-valve models

29 Refer to paragraphs 24 to 27,

2.0 litre 16-valve models

30 Refitting is the reverse of the removal

L/

3.19c ... to engage the offset slot in the
camshaft

procedure. Rensw the O-ring seal |if
rnecessary, The distnibutor can only be fitted in
one position and its fixings are not slotted as
it has no direct influence on the ignition
timing.

4 Distributor - overhaul

Vi

1.3 and 1.4 Jitre carburettor models

1 Remove the distributor from the engine, as
described in the previous Section,

2 Undo the two retaining screws and lift off
the rotor (see illustration).

3 Disconnect the two electrical plugs. one at
each end, from the ignition module {see
illustration).

4 Undo the two module retaining screws (see
illustration}, and withdraw the unit from the
distributor.

5 Undo the two vacuum unit retaining screws
(see illustration), disengage the operating
rod and remove the vacuum unit,

6 Due to its design and construction, this is
the limit of dismantling possible on this
distributor. It is possible to renew the rotor,
vacuum unit, ignition module and distributor
cap separately, but if inspection shows any of
the components remaining on the distributor
to be in need of attention, the complete
distributor assembly must be renswed.

7 Check the distributor cap for corrosion of
the segments, and for signs of tracking,
indicated by a thin black line heatween the
segments. Make sure that the carbon brush in

5C
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the centre of the cap moves freely, and stands
proud of its holder, Renew the cap if
necessary.

8 If the metal portion of the rotor is badly
burnt or loose, renew the rotor. |f slightly burnt
it may be cleaned with a fine file.

9 Suck on the end of the vacuum unit outlet,

and check that the operating rod moves in as

the suction is applied. Release the suction,
and check that the rod returns to its original
position, If this is not the case, renew the
vacuum unit.

10 Inspect the distributor body and shaft
assembly for excessive side movement of the
shaft in its bushes, Check that the advance
weights are free to move on their pivot posts,

and that they return under the action of the
springs, Check the security of all the
components on the distributor shaft, and
finally check for wear of the lug on the drive
coupling.

11 Reassembly of the distributor is the
reverse sequence to dismantling, but apply a
few drops of engine oil to the advance weight
pivot posts before refitting the rotor. If a new
ignition meodule is being fitted, the new
module will be supplied with a small quantity
of silicone grease, This should be applied
between the module and its housing, to
improve heat dissipation,
12 Refit the distributor
Section 3, after reassembly.

as described in

4.4 [gnition module securing screws
{arrevinieacd)

o : r ; -rt"
4.5 Vacuum unit retaining screws
{arrevwieaseddy

4.2 Exploded view of AC Delco breakerless
type distributor - 1.3 litre models

1 Distributor cap

2 Rotor

3 Shaft

4 Pin

5 Drive dog

& Spring

7 Washer
8.5pring

9 O-ring

10 Body

11 Seal

12 Ignition madule
13 Induction sensor
14 Circlip

15 Vacuum unit
16 Plug to coif

4.3 Disconnecting an electrical plug from
the ignition module

1.6 litre (16SH engine) and 1.8 litre
(18E engine) models

13 Remove the distributor as described in
Section 3.

14 Pull off the rotor arm, and unclip the flash
shield (see illustration).

15 Although the top bearing plate can be
removed after undoing its retaining screws,
this is of academic interest, since no sparc
parts are available, neither are there any items
requiring adjustment.

16 The wvacuum unit can be renewed
separately if required. Remove it by undaing
the two retaining screws and unhooking the
operating arm from the baseplate (see
illustrations). Note that the screws are not of
equal length; the longer screw also secures
one of the distributor cap clips.

17 Test the vacuum unit, as described in
paragraph 9,

18 Inspect the distributor cap and rotor, as
described in paragraphs 7 and 8.

19 Reassemble the distributor in the reverse
order to that followed when dismantling.
Make sure that the vacuum unit operating arm
is correctly engaged with the peg on the
baseplate; several attempts may be needed to
reconnect it.

20 Refit the distributor
Section 3, after reassembly.

as described in
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1 Vacuwm unit

2 Bady

3 Cap retaining clip
4 Q-ring

5 Distributor cap

& Rotor

7 Flash shield

& Top bearing plate
9 Abutment ring

4.14 Exploded view of the Bosch breaketless type distributor -
1.6 litre (165H engine) and 1.8 litre (18E engine) models

Pl

i‘ ’-r..-.,-y'&. 'h el -g 'qa

'}

4.16a Removing a vacuum unit retaining
screw

1.6 (16SV engine) litre carburettor
madels and 1.4, 1.6 and 2.0 litre
16-valve fuel injection models

21 Overhaul of the distributor should be
entrusted to a Vauxhall dealer.

1.8 litre (18SE engine) and 2.0 litre
8-valve models

22 Refer to Section 3,

V7 d i

Warning: Voltages produced by

5 Ignition timing - adjustment
an electronic ignition system are
considerably higher than those

4.16b Removing the vacuum unit

A
produced by conventional ignition

systems. Extreme care must be taken when
working on the system with the ignition
switched on. Persons with surgically-
implanted cardiac pacemaker devices
should keep well clear of the ignition circuits,
components and test equipment

1.3, 1.4 and 1.6 (16SH engine) litre
carburettor models and 1.8 litre
(18E engine) fuel injection models

Maodels using leaded (4-star) petrol

1 Static timing cannot be checked with the
preakerless ignition system. However, if the

distributor is correctly refitted (Section 3), the
timing should be accurate enough to start the
engine and permit it to run.

2 Dynamic timing, using a stroboscopic
timing light, is carried out as described in Part
B, Section 8, paragraphs 10, 11 and 12. Note,
however, that the distributor is secured by
two nuts instead of a clamp bolt. Note also
that on 1.4 litre models, there are two timing
notches on the crankshaft pulley; the first
represents 10°BTDC and the second 5"BTDC
(see illustration).

3 Dwell angle checking and adjustment is not
necessary with breakerless distributors.

Models using unleaded petrol

4 The engines used in Cavalier models are
designed to run on high octane unleaded
petrol.

5 On 1.3 litre (13N and 13NB engines) low
compression engines, no modifications are
required and the ignition timing remains
unaltered, However, on all other models the
manufacturers recommend that the ignition
timing is adjusted in accordance with the
following guidelines.

6 |f detonation ("pinking” or "Knock") accurs,
the timing should be retarded by 3° {see Part
B, Section 8). If detonation occurs, it may be
necessary to retard the ignition timing even
further; some experimentation may be
worthwhile to achieve satisfactory running.

All othrer models

7 On these models the ignition timing can be
checked using a stroboscopic light, but
adjustment is not possible. If the ignition
timing is incorrect, the car should be taken to
a Vauxhall dealer for testing/adjustment (as
applicable).

6 Ignition HT coil - removal,
testing and refitting

PP

Removal

1 Disconnect the battery leads.
2 Disconnect the LT wiring connectors from

the coil, noting their correct fitted positions

{see illustration),
3 Disconnect the HT lead from the coil. where

5.2 Crankshaft pulley timing marks -
1.4 litre carhurettor models

5C
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6.2 Disconnecting a coil LT lead (1.8 litre
maodel shown}

6.4h Undoing the coil clamp screw and nut

necessary, also disconnect the wiring
connecter from the ignition module (see
illustration).

4 Undo the retaining bolts and remove the
coil from the car. |f necessary, undao the clamp
screw and remove the cail from its mounting
bracket (see illustrations).

Testing

b Testing of the coil consists of using a
multimeter set to its resistance function, to
check the primary (LT "+ to '-' terminals) and
secondary (LT '+ to HT lead terminal)
windings for continuity, bearing in mind that
on the four output, static type HT coil there
are two sets of each windings. Compare the
results obtained to those given in the

6.3 Ignition module wiring plug

Specifications at the start of this Chapter.
Mote the resistance of the coll windings will
vary slightly according to the coll termperature,
the results in the Specifications are
approximate values for when the coil is at
20°C.

6 Check that there is no continuity between
the HT Ilead terminal and the coil
body/mounting bracket,

7 If the coil is thought to be faulty, have your
findings confirmed by a Vauxhall dealer before
renewing the coil.

Refitting
§ Refitting is a reversal of the relevant
removal procedure ensuring that the wiring

connectors are correctly and securely
reconnectad,

7 Ignition module {control unit) - %
removal and refitting &

1.3 and 1.4 litre carburetior models

1 The ignition module is located in the
distributor. See Section 4 for details,

1.6 (16SH engine) carburettor
models and 1.8 fitre (18E enginej
fuel injaction models

2 The ignition module is located on the coll
maurtting plate. To gain access, first remove

7.3 Unbolting the ignition module {1.8 litre
madel shown)

7.4 Ignition module and mounting plate -
note locating pins (arrowed), and heat sink
compound on baseplate {1.8 litre model}

6.4a Removing a coil securing bolt

the coil, as described in Section 6.

3 With the coil removed from its bracket, the
module can be unbaolted from the mounting
plate {see illustration).

4 If a new module is being fitted, it should be
supplied with a small quantity of silicone
grease, which must be applied to the
maounting plate to improve heat dissipation
(see illustration). Similar heat sink
compounds can alse be obtained from shops
selling radio and electronic components.

5 Refit the ignition module in the reverse
order to removal. Make sure that the locating
pins engage with the holes in the mounting
plate,

1.6 litre (168V engine) carburettor
models and 1.8 litre (18SE engine)
fuel injection models

6 The ignition control unit is located in the
engine compartment where it is mounted onto
the suspension strut turret. To remove the
unit, first disconnect the battery leads.

7 Release the spring retaining tangs and
disconnect the wiring connector (see
illustration).

8 Undo the retaining screws and remove the
unit from its mounting bracket,

8 Refitting is the reverse of removal

1.4 and 1.6 fuel injection models
and all 2.0 litre models

10 Refer to Chapter 4.

1.7 Disconnecting the control unit wiring
plug - later 1.8 litre model



Chapter 9
Braking system

2

Contents

Anti-lock braking system (ABS) - general information

Hydraulic fluid renewal

Anti-lock braking system {ABS) components - removal and refitting .22 Hydraulic pipes and hoses -renewal .. ... oo 3
Brake pedal - removal and refitting .. ... ..o e 17 Hydraulic system-bleeding ... oo e Z
Brake servo vacuum hose and non-return valve renswal ... ... .. 15 Master cylinder- removal and refitting ... ... oo i 13
Front brake caliper - removal, overhaul and refitting ... .......... 10 Pressure regulating valves - testing, removal and refitting .. ...... 14
Front brake disc - inspection, removal and refitting . ... ... ... 1 Rear brake caliper - removal, overhaul and refitting . ............ 1M
Front brake pad wearcheck . ........... oo, See Chapter 1 Rear brake disc - inspection, removal and refitting ... . ... ...... 8
ErEntbrake oS < PEmeWal  cwmes s vimmn st B v s 4 Rear brake drum - removal, inspection and refitting . ..... .. ...... g
DEEESLTEIENEI, o mmmmmmmns 5o e SRS 1 S SN 1 Rearbrake padwearcheck . ...................... See Chapter 1
Handbrake - adjustment .. ... .ooooo oo See Chapter1  Rearbrake pads -renewal ..o o oo 0 i iina i 5
Handbrake cable- removal and refitting . ... cocvv i i 18 Rearbrakeshoewearcheck . . .ooovvviv i iiovnon See Chapter 1
Handbrake lever- removal andrefitting .. ....... 000000 o 18 'Redr brake shoes «repewmal w s Diis i@, Gois i 6
Handbrake shoes {rear disc brake models) - renewal ... ..., . 20 Rear wheel cylinder - removal, overhaul and refitting ............ 12
Hydraulic fluid level chack . oo vein o See Chapter 1 Macuum servo unit - testing, removal and refitting . ... ... 16
Degrees of difficulty

Easy, suitable for 2y, | Fairly easy, suitable 2, | Fairly difficult, 2y | Difficult, suitablefor &, | Very difficult, Hy
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Specifications

Front brakes
TR o A R ST R EA RS B
Disc diameter;
2.0 litre models
All other models
Disc thickness:
MNewy:
1.2 and 1.3 litre Saloon and Hatchback models
1.3 litre Van and Estate models
1.6 litre models
1.8 litre models
ZALIRESNOHEIS s wumaias S0 Wi SR e D EE a3
Minimum thickness {after refinishing™:
1.2 and 1.3 litre Saloon and Hatchback models
1.3 litre Van and Estate models
1.6 litre models
1.8 litre models
2R reemoedels: damirsiEa S S SR Ve s 8
Brake pad thickness (including backing plats):
[Mesprsisng e SR R PR LG SR A R
Minimum

10.0 mm
12.7 mm
12,7 mm
20.0 mm

B.0mm

15510 15.9 mm
7.0mm

“Whern ifis dimension is reached, orlly one more set of brake pads are permissible, then renew the discs

Rear brakes
Type:
2.0 litre GTE models
All other models
Drum diameter:
New:
Pre 1989 madels:
Hatchback and 1.3 litre Estates with manual transmission
All other Estate models and all Vans
1989 onwards models (all models)

Disc, with twin piston caliper
Single leading shoe drum

200 mm
230 mm
200 mm
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Rear brakes (continued)
Drum diameter {continued):
Maximum diameter:
Pre 1989 models:

Hatchback and 1.3 litre Estates with manual transmission . . ..
All other Estate models and all Vans . ..
1989 onwards models {allmedels) .. .. ..
Maximum drum out-of-round . ... .. ......
Minimum friction material-to-rivat head depth
S5 {5 | ErTg =1 ] A S O S R

Disc thickness:

e o R R R O o T

Minimum thickness (after refinishing™)
Brake pad thickness (including backing plate}:

MEYE: S aisins ST N R
ITETIEITEN v momiovr simieiis it 0 Fiim bt wsrar i

201 mm
231 mm
207 mm
0.1 mm
0.5 mm
260 mm

10.0 mm
8.0 mm

15.0 mm
7.0 mm

“When this dimension is reached, only one more set of brake pads are permissible, then renew the discs

Torque wrench settings Nm
2L R g
Brake pipelli0SeUnon v i e e as s e w iswein @ s s 25
Front brake caliper:
GMF caliper:
Mounting bracketbolts ... ... ... . iiii o g5
Caliperto mounting bracketbolts ... . ... 00 95
ATE caliper:
bountingbracket bolts:, i poiaseiiesia w vesaa s i 95
SHEEBEIES ©cw s S o v s @ S esas S e 30
Rear brake calipermountingbolts ... . .....oo0 0o 60
Wheel cylinder mountingbolt ... v iie i e 9
Mastercylinder mounting MuEs ... .0 ci e i i i s 18
Whesl cylinder hydraulic Unioh .. ..o e 11
Pressure regulating valve:
Rear axle mounted valve - Estateand Yan .. ... ......... . ..., 20
Master cylinder mounted valve:
RO o s posies e e ol s e s s e 40
ATE eylinber 5 v aw e e dsemii neirammiain vmmis 12
Master cylinder stop screw (ATE) . oo i s 6
SPE] RYHICE T 1t . U U O S 18
Sern biacket tocbulkBean oo semmeumen e @B e 18
Rear brake backplate baolts (use thread-locking compound) ... ... . .. 30
Hardirakee Ieser Bl v wemeessnssiin wesaimeain wis 20
ABS components:
Hydraulicunit to bracket bolts ..o oo oo viannn 2
Frant wheel SpeedSENSOTBOIE .. v i soomeeme s s a
Rearwheclkspead sensorbolt o v vz e amam i v 15

Ibf it

7
18

70
70

70
22
44
7
13
8

5

30
g

4

13
13
22
15

&
&
11

1 General description

The footbrake operates on all four whesals.
On 2.0 litre GTE models disc brakes are fitted
at both the front and rear, and on all other
models, disc brakes are fitted at the front and
self-adjusting drums at the rear. On all
madels, actuation is hydraulic with servo
assistance.

The hydraulic system is split inte two
circuits, each circuit acting on ane front and
one diagonally opposite rear brake. In the
event of rupture of the hydraulic system in one
circuit, the remaining circuit will still function
so that some braking capability remains. In
such a case the pedal travel will increase and
greater effort will be needed.

The hydraulic supply to the rear brakes is
regulated sc that the front brakes always lock
first under heawvy braking. On Hatchback
models the regulation is by pressure-sensitive
valves screwed into the master cylinder; on
Estate and Van models the wvalve Is
load-sensitive and is located near the rear
axle, by whosa movemeant it is modulated.

The brake servo is of the direct-acting type,
fitted between the pedal and the master
cylinder. It is powerad by vacuum developed
in the inlet manifold. Should the servo fall, the
brakes will still operate, but increased peadal
pressure will be required.

The handbrake provides an independent
mechanical means of rear brake application,
On 2.0 litre GTE models the handbrake
operates a set of brake shoes, the shoes act
on the brake drum which is incorporated
inside the rear disc, On all ather models, the

handbrake provides a mechanical means of
operating the brake shoes.

Depending on operating territory and
equipment level, warning lights may be fitted
to indicate low brake fluid |evel, handbrake
application and brake pad wear. Sometimas
one warning light has a dual function: refer to
the owner's handbook for details,

Note: When servicing any part of the system,
work carefully and methadically: also observe
scruputous cleanfiness when overhauling any
part of the hydracitic system. Afways renew
components (in axle sets, where applicablel if
inn doubt about their condition, and use only
genuine Yauxhall/Opel replacement parts, or
at least those of known good quality. Note the
Wwarnings given in "Safety first’ and at refevant

points in this Chapter concerning the dangers
of ashasios et and Ryrdrarfie Mg
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2 Hydraulic system - bleeding

FHP

Note: Hydraulic fluid is poisonous; wash off
immediately and thoroughly in the case of skin
comtact and seek immediate medical advice if
any fiuid is swallowed or gefs into the eyes.
Ceartain typeas of hydraulic fluid are inflammable
and may ignite when affowed into contact with
hot componernts: when servicing any hydrafic
system it is safest to assume that the fluid is
inflammabite and to fake precautions against
the risk of fire as though it is petrof that is being
handted. Hydraulic fluid is also an effective
paint stripper and will attack plastics; if any is
spiit, it should be washed off immediately
using large guantities of fresh water, finally. as
it is hygroscopic (it absarbs moisture from the
air} - ofd fluid may be contaminated and unfit
for further use. YWhen fopping-Lip of renswing
the fitid, always use the recommended fype
and ensure that it comes from a frestily opened
sealed container.

General

1 The correct operation of any hydraulic
system is only possible after removing all air
from the components and circuit; this is
achieved by bleeding the system.

2 During the bleeding procedure, add only
clean, unused hydraulic fluid of the
recommended type; never re-use fluid that
has already been bled from the system.
Ensure that sufficient fluid is available hefore
starting work.

3 If there is any possihility of incorrect fluid
being already in the system, the brake
components and circuit must be flushed
completely with uncontaminated, correct fluid
and new seals should be fitted to the various
components,

4 If hydraulic fluid has been lost from the
system, or air has entered, because of a leak
ensure that the fault is cured bhefore
proceeding further.

5 Park the vehicle on level ground, switch off
tha engine and select first or reversa gear,
then chock the wheels and release the
handbrake,

6 Check that all pipes and hoses are secure,
unions tight and bleed screws closed. Clean
any dirt from around the bleed screws.

7 Unscrew the master cylinder reservoir cap
and top the master cylinder reservoir up to the
"MAX level ling; refit the cap loosaly and
remember to maintain the fluid level at least
above the "MIN' level line throughout the
procedure or there is a risk of further air
entering the systam.

8 There are a number of one-man, do-it-
yourself brake bleeding kits currently available
from motor accessory shops. It s
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 (fwo-man) method must be used which
iz described in detail below.

9 If a kit is to be used, prepare the vehicle as
described previously and follow the kit
manufacturer's instructions as the procedurs
may vary slightly according to the type being
used: generally they are as outlined below in
the relevant sub-section,

10 Whichever method is used, the same
seqquence must be followed (paragraphs 11
and 12} to ensure that 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 fluld loss, it should be
necessary only to bleed that part of the
system (ie. the primary or secondary circuit).

12 If the complete system is to be bled, then
it should e done in the Tollowing sequence,

Non ABS models

ajl Left-hand rear brake.
b} Right-hand fromnt brake,
¢} Right-hand rear brake.
d} Left-hand fromt brake.

Models equipped with ABS

aj Left-hand fromt brake.
b} Right-hand front brake,
¢l Left-hand rear brake.
d} Right-hand rear brake.

B.'eedir‘;g - basic (two-man)
metho

13 Collect a clean glass jar, a suitable length
of plastic or rubber tubing which is a tight fit
over the bleed screw and a ring spanner to fit
the screw. The help of an assistant will also be
required.

14 Remove the dust cap from the first screw
in the sequence. Fit the spanner and tube to
the screw, place the other end of the tube in
the Jar and pour in sufficient fluid to cover the
end of the tube.

15 Ensure that the master cylinder reservoir
fluid level is maintained at least above the
MIN lavel line throughout the procedurs.

16 Have the assistant fully depress the brake
pedal several times to build up pressure, then
mairtain it on the final stroke.

17 While pedal pressure s maintained,
unscrewr the bleed screw (approximately one
turn} and allow the compressed fluid and air to
flow into the jar. The assistant should maintain
pedal pressure, following it down to the floor if
necessary and should not release it until
instructed to do so. When the flow stops,
tighten the bleed screw again. release the pedal
slowly and recheck the reservoir fluid level.

18 Repeat the steps given in paragraphs 16
and 17 until the fluid emerging from the bleed
scraw is free from air bubbles, If the master
cylinder has been drained and refilled and air
is being bled from the first screw in the
sequence, allow approximately five seconds
between cycles for the master cylinder
passages to refill,

19 When no more air bubbles appear, tighten
the bleed screw securely, remove the tube
and spanner and refit the dust cap. Do not
overtighten the bleed screw,

20 Repeat the procedure on the remaining
serews 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 thairname implies, these kits consist of
a length of tubing with a one-way valve fitted
to prevent expelled air and fluid being drawn
back into the system; some Kits include a
translucent container which can be positioned
so that the air bubibles can be more easily
seen flowing from the end of the tube,

22 The kit is connected to the bleed screw,
which is then opened. The user returns to the
driver's seat and depresses the brake pedal
with a smooth, steady stroke and slowly
releases it this is repeated until the expelled
fluid is clear of air bubbles.

23 Note that these kits simplify work so
much that it is easy to forget the master
cylinder reservoir fluid level; ensure that this is
maintained at least above the 'MIN’ level line
at all times.

Bieeding - using a pressure
bleeding kit

24 These kits are usually operated by the
reservoir of pressurised air contained in the
spare tyre, although note that it will probably
be mecessary to reduce the pressure to a
lower limit 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 cpening
gach screw in turn (in the specified sequence}
and allowing the fluid to flow out until no more
air bubblas can be seenin the expalled fluid.
26 This method has the advantage that the
large reservoir of fluid provides an additional
safeguard against air being drawn into the
systemn during bleeding.

27 Pressure bleeding is particularly effective
when bleeding ‘difficult’ systems or when
bleeding the complete system at the time of
routine fluid renewal.

All methods

28 On completion, when firm pedal feel is
rastorad, wash off any spilt fluid, tighten the
bleed screws securely and refit the dust caps.
29 Check the hydraulic fluid level and top-up
if necessary (Chapter 1),

30 Discard any hydraulic fluid that has been
bled from the system; it will not be fit for re-use.
31 Check the feel of the brake pedal. If it
feels at all spongy, air must still be present in
the system and further bleading is required.
Failure to bleed satisfactorily after a
reasonable repetition of the bleeding
procedure may be due to worn master
cylinder saals
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3 Hydraulic pipes and hoses -
renewal

FIFY

Note: Before starting work, refer to the note af
the beginning of Section 2 concermning the
dangers of trydraufic fluid.

1 If any pipe or hose is to be renewed,
minimise fluid loss by removing the master
cylinder reservoir cap and then tightening it
down onto a piece of polythene to obtain an
airtight seal. Alternatively flexible hoses can
be sealed, if required, using a proprietary
brake hose clamp, while metal brake pipe
unions can be plugged (if care Is taken not to
allow dirt inte the system) or capped
immediately thay are disconnected. Place a
wad of rag under any union that is to be
disconnected to catch any spilt fluid.

2 If a flexible hose is to be disconnected,
unscrew the brake pipe union nut hefore
removing the spring clip which secures the
hose to its mounting bracket.

3 To unscrevy the umon 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 if the nuts are tight or corroded their
flats may be rounded-off if the spanner slips.
In such a case a seli-locking wrench is often
the only way to unscrew a stubxborn union, but
it follows that the pipe and the damaged nuts
must be renewed on reassembly. Always
clean a union and surrounding area before
disconnecting it. If disconnecting a
component with more than one union make a
careful note of the connections before
disturbing any of them.

4 If a brake pipe is to be renewed it can be
obtained, cut to length and with the union
nuts and end flares in place, from
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 i3
usually to take the original to the shop as a
pattern.

4.4a Removing an anti-rattle spring

5 On refitting, do not overtighten the union
nuts. |t is not necessary to exercise brute
force to obtain a sound joint.

6 Ensure that the pipes and hoses are
correctly routed with no kKinks and that they
are secured in the clips or brackets provided,
After fitting, remove the polythens from the
reservoir and bleed the hydraulic system as
described in Section 2. Wash off any spilt fluid
and check carefully for fluid leaks,

4

N
Q

4 Front brake pads - renewal

Warning: Renew boih sets of
A front brake pads af ihe same

time - never renew the pads on

oniy one wheel as uneven
braking may resufi. Mote that the dust
created by wear of the pads may contain
asbestos, wiich is a health hazard. Never
blow it owt with compressed air and don’t
inhale any of it. An approved fiffering
mask shouwld be worn when working on
the brakes. D0 NOT use petroleun-based
sofvents to clean brake parts. Use brake
cleaner or methylated spirit only.

1 Raise the front of the vehicle (see “Jacking
and Vehicle Support™). If the roadwhaels have
been halanced on the vehicle (new vehicles
are balanced this way in production) then
mark the relative position of the roadwheel to
the hub so that it can be aligned correctly
whet refitting.

4.4b Wear warning sensor clipped to pad

2 Inspect the thickness of the friction material
on each pad. If any one is at or below the
specified minimum, renew the pads as an axle
set (four pads) in the fallowing way,

GMF and earfy ATE type caliper

3 Drive out the pad retaining pins by applying
a punch to their inboard ends.

4 Remove the springs and, where necessary,
remove the pad wear warning sensor from the
pad {see illustrations),

5 Using a pair of pliers, withdraw the
outhboard pad (see illustration}.

6 Remove the inboard pad. If it is very tight,
move the pad sideways slightly to depress the
caliper piston (see illustration).

7 In order to accommodate the new thicker
pads, the caliper piston must be depressed
fully into its cylinder using a flat bar of metal
such as a tyre lever, The action of depressing
the piston will cause the fluid in the reservoir
to rise, so anticipate this by syphoning some
off using an old {clean) hydrometer or similar.
8 Brush out the jaws of the caliper, taking
care not to inhala the dust,

9 Insert the pads, making sure that the lining
side is against the disc. When fitting disc pads
supplied by the vehicle manufacturer, it may
be found that two pads out of the four have
white marks on their backing plates. Where
this is the case, the pads with the marks
should be fitted to the piston sides of the
calipers.

10 Locate the springs correctly and drive in
the retaining pins (see illustrations).

11 Repeat the operations on the opposite
brake.

4.5 Removing the outboard pad

4.6 Removing the inboard pad

4.10a Inserting disc pad pin
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4.10b Pad retaining pins and anti rattle
springs correctly fitted

12 Refit the roadwheels and
vehicle,

13 Apply the footbrake hard several timas to
position the pads against the dises,

14 Top-up the fluid reservair to the correct
lavel.

15 New brake pads need to be carefully
bedded in and, where possible, heavy braking
should be avoided during the first 120 miles
{200 km},

lowar the

Later ATE type caliper

16 Extract the pad wear warning sensor and
move it aside {see illustration).

17 Lever the ends of the spring clip from their
locations and remove the clip (see
iliustration).

18 Remove the dust caps from the slida bolts
{see illustration}.

19 Using a 7 mm Allen key, unscrew the slide
boits and remove them.

4.16 On later ATE type calipers, unclip the
pad wear sensor . ..

20 Lift the caliper body and inboard pad off
the disc. The ocutboard pad will stay on the
bracket {see illustration). Suppart the caliper
body, or tie it up with a piece of wire, so that
the flexible hose is net strained.

21 Unclip the inboard pad from the caliper
piston and lift the outboard pad off the
bracket (see illustrations). Clean the caliper
and bracket.

22 If new pads are to be fitted, press the
piston back into its bore. As the piston is
pushed hack, the fluid level in the master
cylinder will rise. Syphon some fluid out if
necessary with an old (clean) poultry baster or
battery hydrometer.

23 Make sure that the steps of the caliper
piston are positioned as shown (see

illustration).

24 Fit the inboard pad to the piston and the
outboard pad to the bracket. Fit the caliper to
the bracket and secure it with the slide bolts

4.17 . . . then lever out the spring clip

tightening them to the specified torque. Fitthe
dust caps.

25 Refit the pad wear warning sensor.

26 Carry out the operations described in
paragraphs 11 to 15.

)
2

)

5 Rear brake pads - renewal
s Warning: Disc brake pads must

be renewed on both rear wheels

at the same time. Never renew

the pads on only one wheel as

uneven braking may resull. Also, the dust
created by wear of tie pads may contain
asbestos, witich Is a health hazard. Never
blow it out with compressed air and don’t
inhale any of it. An approved filtering
mask shoufd be worn when working on
the brakes. DQ NOT use petrofeumn-based
sofivents to clean brake parts. Use brake
cleaner or methylated spirit oniy.

1 Raise the front of the vehicle (see "Jacking
and Vehicle Support”). If the roadwheels have
been halanced on the vehicle (new vehicles
are balanced this way in production) then
mark the relative position of the roadwheel to
the hub so that It can be aligned correctly
when refitting,

2 Inspect the thickness of the friction material
on each pad. If any one is at or below the
specified minimum, renew the pads as an axle
set (four pads) in the following way.

3 Using a pin punch, drive out the two pad
retaining pins from the outside towards the

4.21a . .. then unclip the inboard pad from
the caliper piston. ..

4.21b . . . and remove the outhoard pad
from the caliper bracket

4.23 Prior to fitting the pads, ensure that
the caliper stens are nositioned as shown
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5.3 Driving out a rear disc pad retaining pin

middle of the wvehicle (see illustration).
Recover the spring.

4 Remove the pads from the caliper. IF they
are tight, use a slide hammer or grip them with
selt-locking pliers.

5 Clean the caliper with a soft wire brush,
paying attention to the warning at the
beginning of this aperation,

6 In order to accommodate the new thicker
pads, the caliper piston must be depressed
fully into its cylinder using a flat bar of metal
such as a tyre lever, The action of depressing
the piston will cause the fluid in the reservoir
to rise, so anticipate this by syphoning some
off using an old (clean) hydrometer or similar.

7 Inspect the brake disc for deep grooving,
scoring or cracks. Renew the disc, or have it
refinished if this is possible, it such damage is
found. Excessive run-out may be caused by
wheel bearing play, so bearing adjustment
should be checked before assuming that the
disc is at fault.

8 Apply a little disc brake anti-squeal or

5.9a Fitting a rear pad

anti-seize compound to the backs of the new
pads, and to the sides of the backplate. Be
carctul not to got any on the friction surface.
9 Insert the pads into the caliper with the
friction material towards the disc. Fit one
retaining pin {from the inside towards the
outside} and tap it home. Hook one end of the
spring under the pin (see illusirations).

10 Fit the other pin and tap it home, holding
the other end of the spring down with a
screwdriver so that the pin passes over it,

11 Repeat the operations on the opposite
brake.

12 Refit the
vehicle,

13 Apply the foothrake hard several times to
position the pads against the discs.

14 Top-up the fluid reservoir to the correct
level.

15 New brake pads need to be carefully
bedded in and, where possible, heavy braking
should be avoided during the first 120 miles
{200 km).

roadwheels and lower the

1 Strut

2 Thermoclip

3 Adgjuster piion

4 Adjuster lever

5 Adjuster lever spring
6 Adyustor lever bracket
7 Handbrake fever

8 Upper return spring

6.5a Rear brake components with drum removed

ﬁ-;;.l -
5.9b Hooking the spring under one
retaining pin

V

6 Rear brake shoes - renewal

Warning: Drum brake shoes
A must be renewed on both rear

wheels at the same time - never

renew the shoes on only one
wheel as uneven braking may result. Also,
the dust created by wear of the shoes may
contain asbestos, which is a health hazard
Never blow 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 petroleum based
solvents to clean brake parts. Use brake
cleaner or methylated spirit only.

1 Remaove the brake drum (Section 9},

2 Working carefully and taking the necessary
precautions, remove all traces of brake dust
from the brake drum, backplate and shoes.

3 Measure the depth from the friction material
to each of the rivets. If this is equal or less than
thie specificd minimurn, all four shoes must be
renewed as a set. Also, the shoes should be
renewed if any are foulad with oil or grease;
there is no satisfactory way of degreasing
friction material once contaminated.

4 If any of the brake shoes are worn unevenly
or fouled with oil ar grease, trace and rectify
the cause before reassembly. If the shoes are
to be renewed proceed as described below, If
all is well refit the drums {Section 9).

5 Remove the steady pins. springs and
washers by depressing the washers and
turning them anti-clockwise, Renew them If
they are damaged (see illustrations).

6.5b Brake shoe steady pin and washer
{arrored)
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6.6 Handbrake cable attachment to
aperating lever {arrowed)

& [isconnect the handbrake cable from the
operating |lever {see illustration). If there is
insufficient slack at the cable, disconnect it at
the equaliser yoke

7 The return springs may be unhooked now
and the shoes removed separately, or the
assembly of shoes, strut and springs may be
removed together. The second course Is
particularly easy if the hub is removed (see
Chapter 10}, as has been done for some of the
photographs. Be careful not to damage the
wheel cylinder rubber boots.

8 If the shoes are to he removed for some
time, secure the wheel cylinder pistons with a
stout rubber band or a spring clip. In any
event, do not press the brake pedal while the
drum is removed.

9 Clean the brake backplate, again being
careful not to infiate the dust or to disperse it
o the arr

10 Apply a smear of copper-based anti-seize
compound to the shoe rubbing areas on the
backplate,

11 Investigate and rectify any source of
contamination of the linings (whael cylinder or
hub bearing oil seal leaking}.

12 Unusually, linings are still available
separately for these brake shoes. Renewal of
the shoes complete with linings is to be
praferred, however, unless the reader has the
necessary skills and equipment to fit new
linings to the old shoes.

13 Dismantle the shoes, strut and springs.
Mote how the springs are fitted, and which way
round the strut goes, Be careful not to
interchange left-hand and right-hand adjuster
components; the threaded rod s marked L or R,

6.13 Self-adjusting strut components
right-hand side

and the other "handed’ components are colour-
coded: black for the left-hand side, and silver
for the right (see illustration),

14 Dismantle and clean the adjusting strut.
Apply a smear of silicone-based lubricant to
the adjuster threads. If new brake linings are
being fitted, the thermoclip (in the middle of
the strut} must he renewed too.

15 Examing the shoe return springs. If they
are distorted or if they have seen much
service, renewal is advisable. Weak springs
may cause the brakes to bind.

16 If a new handbrake lever was not supplied
with the new shoes, transter the old lever. It
may be secured with a pin and circlip {see
illustration). or by a rivet which will have to be
drilled out.

17 Assemble the new shoes, springs and
adjuster components. Expand the adjuster
strut to ease fitting (see illustrations).

18 Offer the shoes to the brake backplate, Be
careful not to damage the wheel cylinder
hoots or to displace the pistons, Remember
to remove the rubber band or spring clip from
the wheel cylinder, if one was used.

19 When the shoes are in position, insert the
steady pins and secure them with the springs
and washers. Reconnect the handbrake
cable, and refit and adjust the hub if it was
removed.

20 I fitting the shoes and springs together is
found too difficult, it 15 possible to fit the
shoes and secure them with the steady pins,
then to introduce the adjuster strut and fit the
springs and adjuster.

21 Back off the adjuster pinion to reduce the
length of the strut until the brake drum will

6.16 Handbrake lever secured by pin

pass over the new linings, Make sure that the
handhrake lever is correctly positionad (pin on
the edge of the shoe web, not on top of it).

22 Refit and secure the brake drum as
described in Section 9.

23 Repeat the operations on the other rear
brake, then adjust the brakes by operating the
footbrake at least 15 times. A clicking noise
will be hieard at the drums as the automatic
adjusters operate; when the clicking stops,
adjustment is complete.

24 Check the handbrake adjustment and
correct it if necessary (see Chapter 1},

25 When new linings have been fitted, avoid
harsh braking (if possible) for the first hundred
miles or so to allow the linings to bed in.

7 Front brake disc - inspection, %
removal and refitting &

Note: Before starting wWork, refer to the note at
the beginning of Section 4 concerning the
dangers of ashestos dust.

Inspection

MNote: ff either disc reqguires renews!l, both
shoutd be renelved at the same time (o enstre
even and consistent braking.

1 Firmly apply the handbrake, jack up the
front of the car and support it on axle stands
(ses “Jacking and Vehicte Support”). Remove.
the appropriate front roadwheel, marking its
correct fitted position on the hub.,

2 Slowly rotate the brake disc so that the full
area of hoth sides can be checked; remove
the brake pads if better access is required to
the inner surface. Light scoring is normal in

i,

L/

6.17a Self-adjusting strut correctly fitted

6.17b Fitting the upper return spring to the
adjuster lever bracket

6.17¢ Adjuster lever spring {arrowed) fitted
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8.3 Levering off the grease cap

the area swept by the brake pads, but if heavy
seoring is found the disc must be renewed.

3 Itis normal to find a lip of rust and brakec
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 |f the disc is thought to be warped it can be
checked for run-out either using a dial gauge
maunted on any convenient fixed point, while
the disc is slowly rotated, or by using fesler
blades to measure (at several points all
around the disc) the clearance between the
disc and a fixed point such as the caliper
mounting bracket. To ensure that the disc is
sguarely seated an the hub, fit two wheel
bolts complete with spacers approximately 10
mm thick and tighten them securcly. If the
measurements obtained are at the specified
maximum or bayond, the disc is excessively
warped and must be renewed; however itis
worth checking first that the hub bearing is in
good cendition {Chapters T and/or 10).

5 Check the disc for cracks. especially
around the wheel bolt holes, and any other
wear or damage and renew if necessary.

Removal

6 Remove the brake pads (Section 4).
7 Extract the small retaining screw and then
tilt the disc and withdraw it from the hub.

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} If a now disc has been fitted, use a
suitable solvent to wipe any preservative
coating from the disc before refitting the
caliper.

¢} On vehicles which are equipped with light
alfoy roadwheels, a facing sleove is
mounted on the collar of the brake disc.

d) Refit the brake pads as described in
Section 4.

&) Refit the roadwheel, aligning the marks.

made or removal, then lower the vehicle
to the ground and tighten the roadwheel
bolts to the specified torgue. On
completion, repeatedly depress the brake
pedal untif normal (non-assisted) pedal
prossure rotuns.

8 Rear brake disc - inspection,
removal and refitting

Vi

Note: Before starting work, refer to the note at
the beginning of Section 5 concerning the
dangers of asbestas dust.

Inspection
1 Refer to Section 7.

Removal

2 Slacken and remove the two bolts securing
the brake caliper in position. 5lide off the
caliper and position it clear of the brake disc,
taking care not to strain the brake pipe.

3 Release the handbrake then remove the
hub grease cap by levering or tapping it off
(see illustration).

4 Remove the split pin from the hub nut.
Remove the nut.

5 Pull the disc/hub unit off the stub axle,
catching the washer and the bearing outer
race (see illustration). If the handbrake shoes
seem to be preventing removal, disconnect
the handbrake cable from the lever on the
brake backplate,

Refitting

6 Refitting is the reverse of the removal
procedure, noting the following points:

a) I a new disc has been fitted, use a
suitable sofvent o wipe any preservative
coating from the disc before refitting the
caliper.

b} On refitting, adjust the hub bearings as
described in Chapter 10.

c) Use a new split pin, and if necessary a
new grease cap.

d} Adjust the handbrake (see Chapter 1).

9 Rear brake drum - removal,
inspection and refitting

Vs

Note: Before starting work, refer to the note at
the beginning of Section G concerning the
dangers of asbestos dust,

Removal

1 Chock the front wheels then jack up the
rear of the vehicle and support it on axle
stands (see ‘;Jacking and Vehicle Support”).

2 Remave the appropriate rear wheel,
marking its correct fitted position on the drum.
3 Remove the brake drum securing screw
then release the handbrake and pull off the
drum. If it is tight, collapse the brake shoes by
removing the plug in the brake backplate and
pushing the handbrake operating lever
outwards with a screwdriver (see
illustrations).

8.5 Removing the rear disc

Inspection

Note: f either drum requires renewal, both
should be renewed at the same time to ensure
aven and consistent braking.

4 Working carefully, remove all traces of
brake dust from the drum, but aveoid inhaling
the dust as it is injurious to health.

5 5crub 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.

6 Examine carefully the inside of the drum.
Light scering 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 adge 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. howeaver, the lip is due to the friction

screw

9.3b Pushing back the handbrake lever
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surface being recessed by excessive wear,
then the drum must be renewed.

7 If the drum is thought to be excessively
worn, or oval, its internal diameter must be
measured at several points using an internal
micrometer. Take measurements in pairs, the
second at right angles to the first, and
compare the two to chack 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 1s not possible,
the drums on both sldes must be renewed,
MNote that if the drum is to be skimmed, both
drums must be refinished to maintain a
consistent internal diameter on both sides.

Refitting

8 If a new brake drum is to be installed, use a
suitable solvent to remave any preservative
coating that may have been applied to its
interior.

9 Ensure that the drum and hub flange mating
surfaces are clean and dry and remove all
traces of corrosion.

10 Make sure that the handbrake lever stop
pey is correctly repositioned against the edge
of the brake shoe web then locate the drum
on the hub. Note that it may be necessary to
shorten the adjuster strut length by rotating
the strut wheel to allow the drum to pass over
the brake shoes.

11 Refit the drum retaining screw and tighten
it securely.

12 Adjust the lining to drum clearance by
repeatedly applying the footbrake at least
fifteen times. Whilst applying the brake have

10.6a On the GMF caliper, remove the
caliper bolt caps . . .

L

il

10.6b . . . then unscrew the caliper
bolts . . .

an assistant listen to the rear drums to check
that the adjuster strut is functioning correctly;
if this is so a clicking sound will be emitted by
the strut as the pedal is depressed.

13 With the lining to drum clearance set
check and, if necessary, adjust the handbrake
as described in Chapter 1.

14 Refit the roadwheel, alighing the marks
macle on remaoval, then lower the vehicle to
the ground and tighten the wheel bolts to the
specified torque setting.

; 2
10 Front brake caliper - removal, %
overhaul and refitting &

MNote: Beiore starting work, refer to the note at
the beginning of Section 2 concerning the
dangers of hydrautic fluid and fo the warning
at tfhe beginning of Section 4 concerning the
dangers of asbestos dust,

Removal

1 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands
(see "Jacking and Vehicle Support”). Remove
the appropriate roadwheel, marking its correct
fitted position on the wheel hub.

2 Minimise fluid loss either by removing the
master cylinder reservoir cap and then
tightening it down onto a piece of polythene
to obtain an airtight seal, or by using 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
either side of the hose union; discard the
washers new ones must be used on refitting.
Plug the hose end and caliper hole to
minimise fluid loss and prevent the ingress of
dirt into the hydraulic system.

4 Remaove the brake pads as descriped in
paragraphs Section 4.

5 On models with early ATE type calipers,
slacken and remove the two caliper mounting
bolts and remove the caliper assembly from
the velicle.

6 On models with GMF type calipers, prise off
the mounting bolt caps to gain access to the
olts, Slacken and remove the bolts and
remove the caliper from the vehicle (see
illustrations).

Overhaul

Early ATE type caliper

7 With the caliper on the bench, wipe away all
traces of dust and dirt, but avoid inhaling the
dust as ft is infurious to health.

8 Separate the caliper body from its bracket
by sliding them apart. Recover the guide
springs.

9 Using a screwdriver, prise off the retaining
ting from the dust excluder then ramove the
excluder from the caliper.

10 Withdraw the partially ejected piston from
the caliper body and remove the dust
excluder. 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 pump.

11 Once the piston has been removed, pick
out the seal from its groove in the cylinder,
using a plastic or wooden instrument.

12 Thoroughly clean all components using
only methylated spint, isopropyl alcohol or
clean hydraulic fluid as a cleaning mediurm,
Never use mineral-based solverts such as
petrol or paraffin which will attack the hydraulic
system's rubber components. Dry the
components immediately using compressed
air or a clean, lint-free cloth, Use compressed
air to blow clear the fluid passages.

13 Check all components and renew any that
are worn or damaged, Check particularly the
cylinder bore and piston; these should be
renewed (note that this means the renewal of
the complete body assembly) if they are
scratched, worn or corroded in any way.

14 [If the assembly is fit for further use, obtain
the necessary components from your Yauxhalll
dealer. Renew the caliper seals as a matter of
course; these should never be re-used,

15 On  reassembly, ensure that all
components are absolutely clean and dry.

16 Soak the piston and the new seal in clean
hydraulic fluid.

17 Smear clean fluid on the cylinder bore
surface.

18 Fit the new seal using only the fingers to
manipulate it into the cylinder bore groove,

19 Fit the new dust seal to the piston and
refit it to the cylinder bore using a twisting
motion, and ensure that the piston enters
squarely into the bore. Push the piston into
the caliper bore making sure that the piston
step is positioned as shown (see illustration).

=
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10.6¢ . . . and remove the caliper

10.19 Caliper piston recess setting
diagram - earfv tvpe ATE caliper
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10.22 Fitting caliper bracket guide springs
- early type ATE caliper

20 When the piston has been partially
depressed, engage the dust excluder with the
rim of the cylinder and fit the retaining clip.

21 Press the piston fully into its cylinder bore.
22 Secure the caliper bracket in a vice and
install the guide springs {see illustration).

23 Slide the caliper body into the bracket
splines until the body and bracket are flush.

GMF type caliper

24 With the caliper on the bench, wipe away
all traces of dust and dirt, but avord inhaling
the dust as it is injurfous to health.

23 Prise the sliding sleeve inner dust caps
from the caliper housing.

26 Push the caliper sliding sleeves inwards
50 that the dust caps can be dizengaged from
the sleeve grooves and removed,

27 Prise off the piston dust excluder.

28 Remove the piston dust excluder from the
caliper.

29 Carry out the operations described earlier
in paragraphs 10 to 12,

30 Press the sliding sleeves out from the
caliper hody, noting which way around they are
fitted, and recover their sealing rings: Inspect
the sleeves and caliper body for signs of wear
or damage. Both should be undamaged and a
reasonably tight, sliding fit in each other,

31 Check all components and renew any that
are worn or damaged. Check particularly the
cylinder bore and piston; these should be
renewed {note that this means the renewal of
the complete beody assembly) if they are
scratched, worn or corroded in any way,

32 If the assembly is fit for further use, obtain
the necessary compenerts from your Yauxhalll
dealer. Renew the caliper seals as a matter of
course; these should never be re-used.

33 On  reassembly, ensure that all
components are absolutely clean and dry.

34 Soak the piston and the new seal in clean
hiydraulic fluid. Smear clean fluid on the
cylinder bore surface,

35 Fit the new seal using only the fingers to
manipulate it into the cylinder bore groove.

36 Fit the new dust seal to the piston and
refit it to tha cylinder bore using a twisting
motion, and ensure that the piston enters
squarely into the bore,

37 When the piston has been partially
depressed. engage the dust excluder with the
rim of the cylinder then depress the piston
fully into its cylinder bore.

38 Fit the new sealing rings to the sliding
sleeve recesses and apply the grease
supplied in the repair kit to the sleeves. Install
the sleeves making sure they are fitted the
correct way around.

39 Fit the inner dust caps, making sure they
are correctly engaged with the sliding sleeves.
Slide the sleaves into position and prass the
dust caps into position on the caliper body
using a suitable tubular drift.

Later ATE type caliper

40 With the caliper on the bench, wipe away
all traces of dust and dirt, but avoid irthalting
the dust as it is injurfous fo health,

41 Press the sliding bolt sleeves out of their
bore in the caliper body,

42 Carry out the operations described in
paragraphs 10 to 19, positioning the piston as
shown in illustration 4.23.

43 Ensure that the dust excluder is correctly
located in the caliper body then coat the new
slide bolt sleeves with washing-up liguid and
press them into their bores by hand.

Refitting

44 On GMF and early ATE type calipers, prior
to refitting, remove all traces of locking
compound from the caliper mounting bolt
threads and the hub carrier holes. Apply a
drop of fresh locking compound to the bolt
threads. Refit the caliper and insert the
mounting belts, tightening them to the
specified torgue setting,

43 On all calipers, refit the brake pads as
described in Section 4 but do not depress the
brake pedal yet.

46 Position a new sealing washer on each
side of the hose union and connect the brake
hose to the caliper. Ensure that the hose is
correctly positioned against the caliper bady
lug then install the union bolt and tighten it to
the specified torque setting.

47 Remove the brake hose clamp or
polythene, where fitted, and bleed the
hydraulic system as described in Section 2.
Mote that providing the precautions described
were taken to minimise brake fluid loss, it
should only be necessary to bleed the
relevant front brake,

48 Refit the roadwhesel, aligning the marks
made on removal, then lower the vehicle to
the ground and tighten the roadwheel bolts to
the specified torque.

11.5 Removing the rear caliper

11 Rear brake caliper - removal,
overhaul and refitting

FFFy

Note: Before starting work, refer fo the note af

the beginning of Section 2 cofcerning the

dangers of hydraulic fiuid and to the warning
at the beginning of Section & concerning the
dangers of asbestos dust.

Removal

1 Apply the handbrake, then jack up the rear
of the vehicle and suppart it on axle stands
{see "Jacking and Vehicle Support’). Remove
the appropriate roadwheel, marking its correct
fitted position on the wheel hub.

2 Minimise fluid loss sither by removing the
master cylinder reservoir cap and then
tightening it down onto a piece of polythene
to obtain an airtight seal, or by using a brake
hose clamp, a G-clamp or a similar tool to
clamp the flexible hose at the nearest
convenient point to the rear brake,

3 Clean the area around the caliper brake
pipe unicr. Unscrew the union nut and
disconnect the pipe from the caliper. Plug the
pipe end and caliper hele to minimise fluid
loss and prevent the ingress of dirt into the
fiydraulic system.

4 Remove the brake pads as described in
paragraphs Section 5.

5 Slacken and remove the two caliper
mounting bolts and remove the caliper
assembly from the vehicle {see illustration).

Overhiaul

Note: No attempt must be made o separate
the caliper halves. If overhaul cannot be
accompiished with the caliper assembled, it
nist be renewed.

6 With the caliper onthe bench, wipe away all
traces of dust and dirt, but avoid inhaling the
dust as it is infurious to heafif.

7 Prise off the piston dust excluders.

& Clamp one of the pistons inits bore using a
G-clamp and a thin plece of wood then
extract the opposite piston and associated
components as described in paragraphs 9 to
20 of Section 10, position the piston step as
shown {see illustraticn).

11.8 Correct position of rear caliper piston
step, showing the inboard piston on the
right-hand caliper. Opposite piston is the
mirror image
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9 Push the piston into its bore and repeat the
operation on the opposite piston.

Refitting

10 Prior to refitting, remove all traces of
locking compound from the caliper mounting
bolt threads and the hub carrier holes, Apply a
drop of fresh locking compound to the bolt
threads. Refit the caliper and insert the
mounting bolts, tightening them to the
specified torque setting (see illustration).

11 Reconnect the brake pipe to the caliper
and tighten its union nut to the specified
torque setting.

12 Refit the brake pads as described in
Section 5.

13 Remove the brake hose clamp or
polythene, where fitted, and bleed the
hydraulic system as described in Section 2.
Note that providing the precautions described
were taken to minimise brake fluid loss, it
should only be necessary to bleed the
relevant rear brake,

14 Refit the roadwhesl, aligning the marks
made on removal, then lower the vehicle to
the ground and tighten the roadwheel bolts to
the specified torque.

2y
12 Rear wheel cylinder - %
removal, overhaul and refitting f\s

Mote: Before starting work, refer to the note at
the beginning of Section 2 concerring the
dangers of hydraufic fitid and {o the warning
at the beginning of Section & concernting the
dangers of asbestos dust.

Removal

1 Remove the brake drum (Section 8).

2 Using pliers. carefully unhook the upper
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.

11. 10 Tighten the rear caliper mounting
bolts to the specified torque setting

3 Minimize fluid loss by either removing the
master cylinder reservoir cap and then
tightening it down onto a piece of polytheng
to obtain an airtight seal, or by using a brake
hose clamp, a G-clamp or a similar tool to
clamp the flexible hose at the nearest
convenient point to the wheel cylinder.

4 Wipe away all traces of dirt around the
brake pipe union at the rear of the wheel
cylinder and unscrew the union nut. Carefully
ease the pipe out of the wheel cylinder and
plug or tape over its end to prevent dirt entry.
Wipe off any spilt fluicd immediately.

5 Unscrew the two wheel cylinder retaining
bolts from the rear of the backplate and
remove the cylinder taking great care not to
allowe surplus hydraulic fluid to contaminate
the brake shoe linings.

Overhaul

§ Brush the dirt and dust from the wheel
cylinder, taking care not to inhale it, and pull
off the rubber dust excluders from the cylinder
body {see illustration),

7 The pistons will normally be ejected by
pressure of the coil spring but if they are not,
tap the end of the cylinder on a piece of
hardwood or apply low air pressure from a
tyre foot pump at the pipeline connection.

e

T Dust cap

2 Blead screw
3 Cylinder body
4 Duist exciuder
5 Piston

& Seal

7 Spring

12.6 Exploded view of a rear wheel cylinder

8 Inspect the surfaces of the piston and the
cylinder bore for rust, scoring or metal-to-
metal rubbed areas. If these are evident,
renew the wheael cylinder complete.

9 If these compeonents are in good order,
discard the seals and dust excluders and
obtain a repair kit which will contain all the
renewable items.

10 Fit the piston seals (using the fingers only
to manipulate them into position) so that the
spring is between them. Dip the pistons in
clean hydraulic fluid and insert them into the
cylinder,

11 Fit the dust excluders.

Refitting

12 Ensure that the backplate and wheel
cylinder mating surfaces are clean then
spread the brake shoes and manceuvre the
wheel cylinder inte position.

13 Engage the brake pipe and screw in the
union nut two or three tums to ensure that the
thread has started.

14 Insert the two wheel cylinder retaining
bolts and tighten them to the specified torque
setting. Mow tighten the brake pipe union nut
to the specified torque.

15 Remove the clamp frem the flexible brake
hose or the polythene from the master
cylinder reservair (as applicable).

16 Ensure that the brake shoes are correctly
located in the cylinder pistons then carefully
refit the brake shoe upper return spring, using
a screwdriver to stretch the spring into
position.

17 Refit the brake drum as described in
Section 9,

18 Bleed the brake hydraulic system as
described in Section 2. Providing suitable
precautions were taken to minimise loss of
fluid, it should only be necessary to bleed the
relevant rear brake,

%
13 Master cylinder - removal and %
refitting q\‘

Note: Before starting work, refer fo the
warning at the beginning of Secfion 2
concermning the dangers of hydraulic fluid.

Removal

1 Remove the master cylinder reservoir cap
and syphen the hydraulic fluid from the
reservoir. Note: Do not syphon the fiuid by
mouth, as it is polsonous; use a syrfnge of an
ofd pouliry 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).

2 Release the cable retainer from around the
master cylinder body (where applicable).

3 Wipe clean the area around the brake pipe
unions on the side of the master cylinder and
place absorbent rags beneath the pipe unions
to catch any surplus fluid, Make a note of the
correct fitted posifions of the unjons then

9
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13.3 Slackening the brake pipe union from
the pressure regulating valve

unscrew the wunion nuts and carefully
withdraw the pipes (see illustration). Plug or
tape over the pipe ends and master cylinder
ofifices to minimise the loss of brake fluid and
to prevent the entry of dirt into the system.
Wash off any spilt fluid immediately with cold
water.

4 Where necessary. unscrew the pressura
regulating valve(s) from the master cylinder.

5 Unboelt the master cylinder from the brake
yacuum servo unit (hooster) (see illustration).

Overhaul

Note: Ot models equipped with ABS, the
master cylinder 15 g sealed unit and cannot be
overhatited. If the cylinder is faulty jt must be
refiewed,

ATE type cylinder

6 With the master cylinder removed, clean
away all external dirt.

7 Prise the fluid reservoir from the cylinder
body (see illustration).

8 Depress the primary (rear) piston slightly
and remove its retaining circlip.

9 Withdraw the primary piston. Make sure
that the stop washers do not catch in the
circlip groove.

10 Depress the secondary (front) piston with
a suitable rod and remove the stop screw
from the cylinder body.

11 Shake or tap out the secondary piston.

12 Clean all the paris in brake fluid or
methylated spirit. Examine the pistons and the
cylinder bore for scoring, rust, or evidence of
metal-to-metal contact; if found, renew the
cylinder complete. Strip the seals from the
primary piston if it is to be re-used noting
which way round they are fitted.

13.7 Exploded view of ATE master cylinder

3 Raservolr capilow level switch
4 Float guide sfeeve

5 Reservoir

& Cylinder body

7 O-ring

8 Seals

9 Stopr screlw

10 Repair kit in assembly tube
11 Pressure regulating valve

13 The makers do not supply a seal kit alone,
but provide a repair kit consisting of a
complete secondary piston and the other
necessary seals springs, washers etc in a
special assembly tube. Should a proprietary
seal kit be available, fit new seals using the
fingers only, and make sure that the new seals
are fitted the same way round as the old ones.
The remainder of this Section describes the
fitting of the maker's repair kit.

14 Lubricate the cylinder bore with brake
fluid or brake rubber grease.

15 Clamp the cylinder in a soft-jawed vice
with the bare mare or less harizantal. Screw in
the stop screw a little way, but not so far that
it protrudes into the bore.

16 Remove the large plug from the assemibly
tube. Remove all the components from the
short part of the tube and push the short part
into the long part until they are flush.

- 3
&

17 Insert the assembly tube into the cylinder
ore as far as the collar on the short sleeve,
Use a blunt rod to push the secondary piston
into the bore until it contacts the and of the
cylinder. Nip up the stop screw, withdraw the
rod and sleeve and tighten the stop screw
fully.

18 Reposition the master cylinder in the vice
with the bore apening facing upwards.

19 Smear the primary piston skirt and seal
grooves with the special grease provided in
the repair kit. Fit the stop washer to the
pistan.

20 Adjust the assembly tube so that the end
of the long part is flush with the inner shoulder
of the short part.

21 Fit the front seal to the primary piston with
the openend of the seal facing the front of the
master cylinder, Place the assembly tube over
the cylinder to compress the seal, insert the
piston and tube part way Into the bore and
withdraw the tube.

22 Place the intermediate ring on the primary
piston, then fit the other seal using the
assembly tube in a similar manner.

23 Place the end washer on the primary
piston, then depress the piston slightly and fit
the circlip. Make sure that the circlip is
properly seated and that the piston is free to
Move.

24 Fit new sealing rings and press the fluid
reservoir into position.

25 Prime the cylinder by pouring clean brake
fluid into the reservoir and working the pistons
with a rod urtil fluid is ejected from all orifices,

GMF type cylinder

26 With the master cylinder removed, clean
off all external dirt (see illustration).

27 Remove the fluid reservoir by carefully
pulling it away from the master cylinder, at the
same time releasing the circlips with a
screwdriver,

28 Clamp the cylinder in a soft-jawed vice,
rear end uppermost, and prise out the
pushrod seal.

29 Use a blunt rod to depress the primary
{rear) piston by 10 mm or so until it can be
retained in the depressed position by inserting
a smooth rod (eg a knitting needle) onto the
primary inlet hole.,

30 Carefully extract the circlip from the end
of the cylinder by prising it out with a
screwdriver,

31 Knock, shake or blow the pistons out of
the cylinder,

32 Clean all parts with brake fluid or
methylated spirit. Examine the pistons and the
cylinder bore for scoring, rust or evidence of
metal-to-metal contact; if found, renew the
cylinder complete.

33 The makers do not supply a kit of seals
alone, but provide a repair kit consisting of
both pistons in a special assembly tube.
Should a proprietary seal kit be obtained, note
the direction of fitting of the seals before
removing them from the pistons.

34 Lubricate the cvlindar hore with brake
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13.26 Exploded view of GMF master cylinder

1 Body

2 Seals

3 Circtips

4 Reservoir

5 Reservoir cap/low fevel
switch

7 Spring

8 Spring retainer

9 Secondary seals
10 Shirms

17 Secondary piston
12 Primary seals

13 Circlip

14 Spring sleeve

15 Spring

16 Spring retainer

17 Primary pistorr

18 Circlip

fluid or brake rubber grease. Clamp the
cylinder with the bore horizontal.

35 Remove the plug from the assembly tube
and insert the short part of the wbe into the
cylinder hore as far as the shoulder on the
tube, Use a blunt rod to push the piston out of
the tube and into the bore; retain the pistons
in the bore with the smooth rod or needle
used when dismantling. Withdraw the rod and
the tube.

36 Fit a new circlip to the end of the cylinder,
Depress the primary piston and withdraw the
retaining rod or needle. Make sure that the
circlip is properly seated and that the pistons
are free to move.

37 Fit new sealing rings to the master
cylinder and new circlips to the reservoir.
Press the reservoir into position until the
circlips click into place.

38 Prime the cylinder by pouring clean brake
fluid into the reservoir and working the pistons
with a rod until fluid is ejected from all orifices.
Refitting

39 Refitting is a reversal of removal, use new
reservoir rubber seals and tighten all nuts and
bolts to the specilied torque settings (where
given). On completion bleed the complete
hydraulic system as described in Section 2.

14 Pressure regulating valves -
testing, removal and refitting

FFFSS

Testing

1 Accurate testing of either type of pressure
regulating valve (master cylinder mounted or
underbody mounted} is not possible without
special equipment. Malfunction may be
suspected if the rear brakes lock prematurely
in heavy braking, or If they seem not to be
functioning at all.

2 A quick check of the underbody mounted
valve fitted to Estate and Van models may be
made by observing the valve whilst an
assistant makes sharp applications of the
brake pedal (The weight of the vehicle must
be on its wheels.) The lever on the valve must
be seen to move as the pedal is depressed
and released; it not, the valve is certainly
defective,

Removal

Hatchback and Saloon models

Note: Renew both valves as a matched pair to
ensure that the braking s pot adversely
effected.

3 Empty the master cylinder reservoir, as
described in paragraph 1 ot Section 13.

4 Wipe clean the area around the valves and
place absorbent rags beneath the pipe umons
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 fluid and to prevent the entry
of dirt into the system. Wash off any spiit fluid
immediately with cold water.

5 Unscrew the valves from the master
cylinder.

Estate and Van

6 Minimise fluid loss by first removing the
master cylinder reservoir cap, and tightening it
down onto a piece of polythene to obtain an
airtight seal.

7 Raise and securaly suppott the rear of the
vehicle (see "Jacking and Vehicle Support’).

8 Slacken the valve spring bracket, push the
bracket rearwards and unhook the spring
from it {see illustration).

9 Clean around the hydraulic unions. |dentify
the unions with tape or dabs of paint, then
unscrew them from the valve. Be prepared for
fuid spillage.

10 Unbolt and remove the valve.

Refitting

Hatchback and Saloon models

11 Make sure that both new valves are of the
same Lype and are stamped with the same
numbers {indicating their calibration), The
valves must always be renewed in pairs, even
if only one seems to be defective.

12 Fit the valves to the master cylinder and
tighten them to the specified torque,

13 Reconnect the brake pipes, tightening the
union nuts to the specified torque,

14 Bleed the complete hydraulic system, as
described in Section 2.

Estate and Van

15 Transler the stane guard ta the new valve.
16 Bolt the new valve to the underbody and
tighten the mounting bolts to the specified
tarque.

17 Connect the brake pipes, tightening the
union nuts Lo the specified torgque,

18 Bleed the complete hydraulic system, as
described in Section 2.

14.8 Load-dependent pressure regulating

valve, spring and bracket - Estate and Van
mnrels
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15.2 Brake servo vacuum connection at
inlet manifold (fuel injection model}

19 Attach the spring to the valve and to the
spring bracket. Adjust the position of the
spring bracket so that the spring is neither
taut nor slack, then secure the bracket.

20 Lower the vehicle. Perform a road test to
confirm that rear brake operation is
satisfactory. Mote that increasing the spring
tension increases the pressure to the rear
brakes, and vice versa,

2%
15 Brake servo vacuum hose and %
non-return valve - renewal “\s

1 The plastic hose fitted as original
equipment cannot be re-used; to renew the
valve, the hose must therefore be renewed as
well. A serviceahle valve can, however, he
transferred to the new hose.

2 Unscrew the hose union nut at the inlet
manifold {see illustration).
3 Pull or prise the elbow connector out of the

servo (see illustration).

4 Cut the hose off the non-return valve, the
elbow and the manifold connectors.

5 Cutthe new hose to length - itis sold by the
yard - and secure it to the valve and fittings
using hose clips. Make sure that the arrows
on the valve point towards the manifold,

6 Refit the connectors to the manifold and to
the servo.

16 Vacuum servoe unit - testing, %
removal and refitting &

Testing

1 To establish whether or not the servo s
operating, proceed as follows.

2 With the engine not running. apply the
brake pedal several times to exhaust any
residual vacuum,

3 Hold the brake pedal depressed and start
the engine. The pedal should be felt to move
down when the engine starts. If not, check the
vacuum hose and non-return valve.

4 If the vacuum system is satisfactory, the
servo itself is faulty and must be renewed.

Removal

Right-hand drive

5 Remove the vacuum connector from the
SeIvo.

6 Remove the nuts which secure the master
cylinder to the servo and draw the cylinder
away from the servo. There is no need to
disconnect the hydraulic pipes, but be careful
not to strain them.

7 Inzide the car, remove the stop-lamp switch
and disconnect the brake pedal clevis - sse
Section 17.

8 The servo must now be removed from its
bracket. The recommended method is to
undo the two 6 mm Allen screws which hold
the bracket halves together. Access to these
screws is obtained by removing the wiper
arms, wincd deflector and water deflector; the
screws are then accessible through two holes
which may have rubber plugs in them. The

15.3 Brake servo vacuum connection at
Serve

screws are extremely tight, and without doubt
a well-fitting key and square drive adapter will
be needed (see illustration).

g If the Allen screws cannot be undone, it is
possible to reach behind the serve and undo
the four nuts which hold it to the bracket {see
illustration). Small hands, some dexterity and
a good deal of patience will be needed, The
nuts are of the self-locking type and resist
removal all the way.

10 With the screws or nuts removed, the
servo can be remaoved from the car.

Lefi-hand drive

11 The procedure is similar to that just
described, but access to the servo bracket
fastenings is much sasier. If power steering is
fitted, a flexible head socket drive will be
needed to reach the lower nut without
disturbing the steering gear (see
illustrations). On all models it will be
necessary to remove the windscreen washer
reservoir.

Refitting

12 If a new servo is to be fitted, transfer the
clevis and locknut to it. On right-hand drive
models, measure the fitted position of the
clevis on the old serva pushrod and fit it in the
same position on the new one, On left-hand
drive models, when transferring the clevis and
threaded sleeve to the new servo, sef the
clevis-to-servo distance as shown (see
illustration).

13 The remainder of refitting Is a reverse of
removal, noting the following points:

16.9 Three of the four servo-to-bracket
nuts {arrowed} servo and bracket removed
for clarity

16.11a Three servo mounting nuts
{arrowed) - Left-hand drive models

16.11b Servo mounting nut {arrowed)
obscured by steering gear - Left-hand
drive madels
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16.12 Serve clevis adjustment - Left-hand
drive models
A =278.5 mm {10.97 in)

a} Use sealing compound on the bracket
fialves if they were separated {see
iliustration).

b} Make sure the vacuum connection point
is in the correct position (see
illustration).

o} Use thread locking compound or new
seff-locking niuts, as appropriate.

17 Brake pedal - removal and
refitting

FFEPP

Removal

1 Ramove the stop-lamp switch by turning it
90° left or right and withdrawing it from its
bracket {see illustration),

2 Unhook the pedal return spring.

3 Detach the clevis from the brake pedal by

1 s ._'I Ll . i o L
17.1 Stop-lamp switch ‘keyhole’ mounting
{arrowed)}

17.6 Stop-lamp switch plunger in extended
position {top} and after fitting (bottom)

16.13a Serve mounting bracket lower half
remains on bulkhead

removing the clevis pin retainer {split pin or
spring clip) and pushing the pin out,

4 Remove the split pin from the end of the
brake pedal shaft. Undo the shaft nut, remove
the washer and push the shaft out towards
the steering column. The pedal can now be
removed.

Refitting

5 Refit in the reverse order to removal, using
new split pins or other safety securing
devices. Lubricate the pivot points with
grease.

& Before fitting the stop-lamp switch, pull its
plunger out as far as it will go. The switch will
adjust itself once it is fitted (see illustration).

2
18 Handbrake cable - removal “’:\Q
and refittin
9 Q
Removal
1 Unscrew  the yoke adjustment nut

completely and remove the yoke.

2 On models with rear drum brakes, remove
the brake drums, as described in Section 9.

3 Free the cable from the brackets on the
undertrody, fuel tank and rear axle.

4 Unhook the ends of the inner cable from the
handbrake cperating lever. On models with
rear drum brakes the levers are on the leading
hrake shoes and on models with rear disc
brakes the lever is situated at the rear of the
hackplate.

5 Prise out the retaining ring and free the

e l
16.13b Fit the servo with the vacuum
connector {arrowed} positioned as shown

plastic sleeve from each brake backplate.
6 WWithdraw the cable from the backplates
and remove it,

Refitting

7 Refit in the reverse order to removal, noting
that the dark cable guide is fitted uppermost
at the yoke, adjusting the handbrake as
described in Chapter 1.

19 Handbrake lever - removal %
and refitting &

Removal

1 Unscrew the yoke adjustment nut
completely and remove the yoke, Also remove
the rubber boat from the pull-rod.

2 Remave the driver's seat by unbolting its
rails from the floor.

3 Free the centre console by removing its
single securing screw, which is concealed by
a plastic plug. Remove the electric window
and/or electric mirror switches, when fitted,
then slide the console rearwards to free it and
lift it off the handbrake |lever.

4 Cutthe carpet, as shown (see illustration),
5 Remove the tweo securing bolts and
withdraw the handbrake lever ({(see
illustration).

6 The handbrake warning switch can be
unbolted from the lever. The ratchet pawl and
segment can be renewed if facilities exist for
removing and refitting their fastening hushes
and rivets.

19.4 Cut the carpet along the line shown
{arrowed)

19.5 Unbeliing the handbrake lever
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Refitting

7 Commence refitting by bolting the
handbrake lever in place. Tighten the bolts to
the specified torque.

8 Secure the carpet with glue and/or sticky
tape. {The cut area will be covered by the
console)

9 Refit and secure the conscle, and its
switches when applicable.

10 Refit and secure the front seat.

11 Refit the rubber boot and yoke. Adjust the
handbrake, as describyed in Section 22.

20 Handbrake shoes (rear disc %

brake models) - renewal &
A may contain asbestos, which is

a heafth harard. Never blow it

out with compressed air and don't inhale
any of it. An approved fiftering mask
should be worn when working on the
brakes. DO NOT use petrofeum-based
saivemts to clean brake parts. Use brake
cleaner or methylated spirit only.

Warning: Note that the dust
created by wear of the shoes

1 Remove the rear brake disc (Section 8).

2 Disconnect the handbrake cable and the.

return spring from the backplate (see
illustration).

3 Remove the steady washers and springs by
depressing the washers and turning them
through 50°. Remove the rear steady pin. The
front pin is captive on the backplate (see
illustrations).

4 Remove the shoes complete with springs,
adjuster and expander mechanism (see
illustration}, Unhook the springs and
separate the components.

5 Clean the components and renew worn of

damaged items. Apply a little high
melting-point grease or anti-seize compound
to the adjuster threads, then screw the
adjuster in so that it is as short as possible.

6 Apply a smear of anti-seize compound to
the shoe rubbing areas on the brake
backplate {see illustration}.
7 Assemble the shoes,

adjuster and

expander. Hook the springs into the holes in
the shoes (sea illustration).

20.2 Handbrake cable and spring
attachment {arrowed} on hrake backplate -
rear disc brake models

8 Offer the shoes to the backplate, fitting the
leading shoe over the captive steady pin. Fit
the other steady pin and the steady springs
and washers.

9 Reconnect the handbrake cable and the
returm spring.

10 Refit the brake disc as described in
Section 8.

11 Adjust the handbrake as described in
Chapter 1.

21 Anti-lock braking system (ABS)
- general information

The anti-lock braking system (ABS) is
available as an option on most models from
1989, The system monitors the rotational
speed of each wheel and prevents lock-up
during braking by reducing the hydraulic
pressure to any wheel cylinder or caliper
where lock-up is occurring, This is particularly
valuable when braking on loose or slippery
surfaces, or duning emergency braking whean
steering corrections may also be taking place.
However the system will not protect against
skids caused by excessively fast cornering or
heavy acceleration on poor surfaces.

The main components of the system are
shown inillustration 21.2. Magnetic pulses are
induced in the wheel speed sensors by a
toothed disc which is part of the brake disc or
drum. The pulses are monitored by the
glectronic control unit (ECU). The ECU alters
the hydraulic pressure when necessary by
means of solenoid valves located in the
hydraulic urit. An electric purmp in the hydraulic

20.4 Removing the handbrake shoe
assembly

20.6 Anti-seize compound applied to
rubbing points (@arrowed)

V.

20.3b . . . and the rear steady pin

unit generates the hydraulic pressure, which is
higher than that which would he produced by
the master cylinder alane.

In use, the onset of the anti-lock function is
indicated to the driver by a pulsating of the
brake pedal. Any malfunction in the system is
indicated by a warning light on the instrument
panel. Whan the system is working correctly,
the warning light will illuminate for a few
seconds when the ignition is switched on, but
will then go eut and remain out. If it comes on
during driving, there is a fault, Normal braking
is not affected by malfunction of the ABS.

The ECU is mounted under the facia on the
left-hand side. It is protected against voltage
surges by a surge arrester relay and fuse
mounted together under the bonnet. The ECU
has its own fault diagnosis program, but this
is only accessible to Vauxhall dealers or other
specialists with the necessary test equipment.

No routine maintenance of the ABS

ok

20.7 Handhrake shoe assembly ready for
refitting
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21.2 Main components of the ABS

1 Front wheel speed sensors

‘ 2 Rear wheel speed sensors

3 Master cylinder

4 Servo

b Hydraulic urit

6 Electronic control wiait

7 Brake proportioning valves
8 Diagnostic Plug

components is required. The hydraulic pipes
and unions must be inspected for condition
and security in the same way as any other
part of the brake hydraulic systerm

Note Lthal the ECU is elecirically [ragile and
should be treated with the same precautions
as the fuel injection system control unit.

22.2a ABS rear wheel speed sensor on
brake backplate securing screw arrowed

22.2b ABS front wheel speed sensor

22 Anti-lock braking system
(ABS) components - removal
and refitting

Vi

Wheel speed sensor

Note: [he rear wheel speed sensor on 1992
model year vehicles has ils pulse pick-up
point Wit integral in the hub housing. In the
avent of the pick-up umit matfunctioning, it will
need to be renewed complete witf the rear
wheef hub it as described in Chapter 10,

1 Discennect the battery earth (negative)
lead.

2 Remaove the single securing screw and
wilthdraw the sensor (see illustrations),

3 Follow the wiring back [rom Lhe sensor Lo
the connector. Unclip the connector and
scparate the two halves (see illustrations).

4 Refitting is the reverse of the removal
procedure, bul apply a smear ol grease or

22.2c Removing a front wheel speed
Sensor

anti-seize compound to the body ol the
sensor. Check for correct operation of the
ABS on completion.

Electronic control unit (ECU)

5 Disconnecl the battery earth (negative)
lead.

6 Remove the under-dash trim on the
passenger (left-hand) side, This is secured by
four clips.

7 Remove the ECU from its bracket. Release
the spring clip. disconnect the multi-plug and
remove the ECL.

8 Relfitling is the reverse of the removal
procedure. Check lor correct operalion of the
ABS on completion.

ABS surge arrester refay

9 Disconnect the battery earth (negative)
lead,

10 Unscrew or unclip the relay bracket. It is
on the left-hand suspensionturret; the relay is

22.2d ABS rear wheel speed sensor
(arrowed) nn modals with rear drum brakes
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22.3a Rear sensor connectors next to
petrol tank (earlier modeis)

22.15 Two screws (arrowed) which secure
the hydraulic unit cover

the one nearest the ABS hydraulic unit (see
illustration). Disconnect the multi-plug from
the relay and remove it.

11 Note that the relay carries its own fuse,
This fuse should be checked before
condemning the relay,

12 Refitting is the reverse of the removal
procedure.

ABS hydraulic unit removal and
refitting

13 Disconnect the battery earth (negative)
lead,

14 To minimise hydraulic fluid loss, top-up
the reservoir to the maximum level and seal
the cap by tightening it down over a piece of

22.16a Removing the relays from the
hydraulic unit

cling fitlm, or by blocking the vent hole
temporarily with a piece of tape.
15 Remove the hydraulic unit cover, which is

secured by two screws {see illustration).

16 Remove the two relays from the unit.
Release the multi-plug catch by squeezing its
two halves together and disconnect the
multi-plug (see illustrations).

17 Clean around the hydraulic unions on the
unit. Make identifying marks if necessary so
that each pipe can be refitted to its original
location, then disconnect the hydraulic pipes
from the unit. Cap or plug open pipes and
unions.

18 Undo the three mounting bolts. (Where

22.16b Squeeze the multi-plug catch
(arrowed) to realise it

slotted mounting holes are used there is no
need to remove the bolts completely.)
Disconnect the earth strap from the hydraulic
unit pump and remove the unit.
19 A defective hydraulic unit must be
exchanged or renewed. Retain the relays from
the old unit and fit them to the new one, The
relay nearest the hydraulic connectors
controls the solenoid valves and the other one
controls the pump maotor.
20 Refitting is the reverse of the removal
procedure, noting the following points:

al Tighten the mourting bolts to the

specified torgue
b} Bleed the hydraulic system on complation



Chapter 10

10+

Suspension and steering

Contents

Control arm balljoint - renewal .. ... 0o e e e 7
Controbarm bushes - renewal oo v vvoi e oo B
Front anti-roll bar - removal and refitting .. ......... ..., 3
Frant hubk Bearings - FEReWal © e vean vhimas dawin oo deesin 3
Front suspension control arm - removal and refitting .. ... ..., .. 5
Front suspension-strut - overhaul oo oo dvianciii e s a 4
Front suspension strut - removal and refitting ... ... 00 co s 2
Front suspension and steeringcheck ... .00 See Chapter 1
GENEr IO cows oo vommse e shmse weses o 1
Leaf spring rear suspension componeants (Astramax) - removal and
FEICEIE o) copomaioosmsimes mmisisimeiva e femms e e | 17
Level control system - description and maintenance .. .. .. ...... 18
Power-assisted steering - bleeding ... ..o vvii i 29
Power steering fluid reservoir - removal and refitting . ... .. .. ... 3
Power steering pump - removal and refitting ....... . B S 30

Power steering pump drivebelt check, adjustment and

renawal
Rearanti-roll bar removal and refitting ... ... ... ... . ol 13
Rear axle assembly - removal and refitting

Degrees of difficulty

Rear axle mournting bushes-renewal ... . ... ..o 0 ienn 16
Rear hub - removal and refitting . .. ... .o voiiiiii e 10
Rear hub bearings - adjiustment .. ... .. oo g
Rear hub:bearings FEngwal o veanmsim s s v e 11
Rear shock absorbers - removal and refitting .. ... 00oue 12
Rear springs - removal andrefitting .. ... .o coooo i 14
Steening column - removal and refitting . ..o, e 20
Steening SettmMirE<ONBRTE wuin Ssme il s G T e 21
Steering column flexible coupling - removal and refitting ... ...... 22
Steering damper- removal and refitting ... . oo 26
Steering gear- removal and refitting oo oo o0 e v ie v o i 27
Steeringasar=everlaul o SEimis SRS SR 28
Steering lock cylinder and ignition switch wiring block - removal and
FEMENNG & Jaien S SRR T RE A SRS 23
Steering rack bellows- removal and refitting . .o.ooov e 25
Steering wheel - removal and refitting .. o oo i 19
Tie-rod balljioints- removal and refithing ... ... cven e ienn 24
Wheal alignment and stearing angles - general information .. ..... 32

Wheel and tyre maintenance and tyre pressure checks See Chapter 1

Easy, suitable for &, | Fairly easy, stitable 2y | Fairly difficult, 2, | Difficult, suitablefor @, | Very difficult, Fo,
novice with little 2 | for beginner with % suitable for cormpetent % experienced DIY & suitable for expert S:
experience % SOMe experience & DY mechanic & mechanic § DIY or professional &

Specifications
Front suspension

Type
Rear suspension

Type:
Astramax models
All other models

Steering
Type

Wheel alignment and steering angles
Front wheels:
Toe setting
Camber {non-adjustablej:
Standard”
Maximum difference between sides . .. o i i
Castor (non-adjustable):
Standard)®
Maximum difference between sides . .. .. ...cv 0 VRS R
Rear wheels;
Toe setting (non-adjustable):
Standard”
Maximumdifference between sidas . .. ..o 0 e
Camber (non-adjustablej:
Standard™
Reardrumbrake models .. ... ... . oot
Rear disc brake models
Maximum difference between sides . . .. .. ... oLl

Independent, MacPherson strut, with anti-roll bar on most models

Tubular axle with leaf springs and telescopic shock absorbers
Semi-independent, trailing link with coil springs and telescopic shock
absorbers. Level control system optional; anti-roll bar on some models

Rack and pinion. Power assistance on some models

1.0mm + 1.0 mm tee-out

-1775" + 0718
‘IO

0° to 2745°
‘]0

07 10" toe-out to 0° 407 toe-in
328 et

0% to -1°
19107 to -2°10
0”307

“With 70 kg in each front seat, fuel tank half full and {where necessary/ the fevel controf systest inflated to 1 har

10
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Roadwheels
o D T Pressed-steel or aluminium alloy (depending on model)
DI s T 4 W S e SRR SR e i 450 %13 5Jx13, 550 x 13 0r5.5) x 14
Tyres
Size:
ol sovmatiinn o v S S A O R 145 R 13
Ui o L N S S O RN - T 155 R13
B ETTR o cn doeimn oo G S SRR R R 155 R13or 175/70 R 13
Y o o o eottnB0 i T 0 e AR e N 3 S 175/65 R 14, 185/60 R 14 or 185/65 R 14
Presstires - refer to Chapter T Specifications
Torque wrench settings Nm Ibf fit
Front suspension
Caritrslsarin pivaihalt ; eeias G e SSETRITeEnE SR ses 140 103
Cantaliarm eldmPBolE vo o vrwsre pemes e mEe s T S 10 52
Cantral:arm balljeint pinsmit o i vm niid e e sniiiaee s v s e 10 52
Control arm balljioint SecUring NUES « .o oot i e e 65 48
Suspension stiut top mounting NUES e oo cean i i e 30 22
SUSPENSION-SIIUE BISTOR FaE NUE o e cvame e coimic v 55 41
ST EUETINE L e o anssem s s e s iR s i a1 siaiss 200 148
Steering tie-rod balljoint nut . .00 o e 60 44
L T o T T 40 30
Rear suspension
Axle armmountings to underbody . Looooo oo o ao s ol 105 71
Rearanti=mll bar Ereargsle o oo vemes v namane oo immess a0 58
Rear auxiliary anti-roll bar- 2.0 litre 16-valvemodeals ..... .. . .. .. .. 30 22
Shock absorter lower mountings:
Hatchback, Saloon and Astramax . .......vevnen e onns 70 52
Enpabet aril-Var] o ey s Sraainnimirn et G e 10 7
Shock absorber top mountings:
HatehBackanc SHB0N v s v s s e « 5B s See text
Estate Vamand ASPaITRE o o easops imess s smisen osmmiesm 70 52
Rear hub bearing nut:
SRR T cmmint st i soniian o T T ST S R R e 25 18
L See text
Leaf spring suspension components {Astraman):
LIIBEIEORES o onmnmmis v smmisme e e S5 s st e S5 S o e v s 45 33
BUumip:SIBRERUBIINE Sueidn s i T e e e 20 15
BIOMTSTOR e vienis oomsmms s sy a0 e v e s s e 50 37
Brake pressure regulating valve spring bracket .. ...... ... . .... 20 15
Steering
AdiUsErEoeWIOCKEDT o s s S s i e 60 44
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1 General information

The front suspension is fully independent, It
consists of MacPherson struts; the caoil
springs surrounding the shock absorbers. An
anti-roll bar is fitted to most models (see
illustration).

Rear suspension i1s by axle tube and twin
trailing arms. Coil springs and telescapic

shock absorbers are used, mounted
independently of each other. Again, an
anti-roll bar is fitted to most models (see
illustration). On 2.0 litre 16-valve models and
auxiliary anti-roll bar is also fitted,

A driver-operated level control system is
available as an option on some models. The
system enables the vehicle ride height and
attitude to be maintained regardless of
loading.

The steering gear is of rack and pinion type.

A collapsible steering colurmn is fitted; on
some models the top part of the column is
adjustable to provide different steering whee!
positions.

A steering damper is fitted to certain
models without power assistance to reduce
the feedback of shocks to the steering wheel.

Power assistance is available as an option
on the larger-engined models. Assistance is
by hydraulic pressura, generated in a pump
driven from the crankshaft pulley.

1 Suspension assembly (LH)
2 Cap

3 Piston rod nut

4 Strut mounting nut

5 Strut top mounting

& Thrustwasher

7 Spring seat

8 Guide ring

9 Damper ring

10 Spring

11 Bellows

12 Ring nut

13 Shock absorber cartridge
14 Steering cye

14 Steering knuckic

16 Brake disc shield

17 Circlips

18 Hub bearing

1.1 Exploded view of the front suspension components

78 Hub

20 Brake disc

21 Driveshaft nut
22 Brake caliper

24 Balljoint nut
25 Control arm clamp

27 Controfl arm

23 Control arrn balfjoint

26 Control arm rear bush

28 Mounting poirt

289 Control arm pivet bush
30 Controf arm pivet boilt
31 Anti-roflf bar fink bolt
32 Anti-roll bar link

33 Anti-rofl bar

34 Anti-rolf bar motrnting
35 Anti-roll bar clamp

36 Driveshaft

10
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1 Shock absorber (Fstate)

1.2 Exploded view of rear suspension components
5 Hub nut

9 Inner bearing

2 Spring” 6 Thrustwasher 10 Oil seal
3 Shock absorber (Hatchback) 7 Outer bearing 117 Stub axfe
4 Spring” & Hub 12 Axle arm

‘Typical - alternative type may be fitted

13 Axte anm busht
14 Anti-roll bar
15 Rubber damper

2 Front suspension strut -
removal and refitting

FFEP

Removal

1 Slacken the front wheel bolts, raise and
support the vehicle (see "Jacking and Vehicle
Support”) and remove the front wheel.

2 Remove the split pin and undo the
driveshafl retaining nut {see Chapter 8 for
details). Remove the nut and washer,

3 Unbolt the brake caliper and tie it up out of
the way so that the hydraulic hose is not
strained (See Chapter 9 for details).

4 Disconnect the tie-rod and control arm
balljoints using a balljoint separator.

& Push the driveshaft out of the hub and tie it
up out of the way (see Chapter 8). Remember
that the vehicle must not be moved on its
wheels without the hub bearing being clamped.
6 Undo the two securing nuts from the
suspension turret and remove the strut
downwards.

Refitting

7 Commence refitting by offering the strut to
the twirret. Secure it with new self-locking
nuts, tightened to the specified torque,

8 Lubricate the driveshaft splines and pass

the driveshaft into the hub. Fit a new washer
and castellated nut, but only tighten the nut
finger tight at this stage.

9 Reconnect the control arm balljoint. Tighten
the pin nut to the specified torque and secure
it with a new split pin,

10 Reconnect the tie-rod balljoint. Fit a new
self-locking nut and tighten it to the specified
torque.

11 Clean out the brake caliper mounting bolt
holes, then relit the caliper and secure with
new bolts coated with thread locking

compound. Tighten the bolts to the specified
torgue (see Chapter 9 Specifications).
12 Tighten the driveshaft nut (see Chapter 8).

13 Refit the roadwheel, lower the vehicle and
tighten the wheel bolts.

N

3 Front hub bearings - renewal &

Ay
N

1 Remove the suspension strut (Section 2).

2 Remove the securing screw and take off

the brake disc.

3 Support the steering knuckle and press or

drive out the hub. Alternatively, draw off the

hub by screwing two wheel bolis onto

progressively thicker packing pieces (see

illustrations).

[+ =57 _ <

3.3a Removing the hub from the carrier

3.3b Hub removed from the carrier
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F_V

il

3.5a Sectional view of front hub

A Outboard circlip B inboard circlip

4 Remove the brake disc shield,

5 Remove the two circlips (see illustrations)
and press or drive the bearing outer races out
of the steering knuckle,

B Il the bearing inner race stayed on the hub,
press or pull it off,

7 Fit the outboard circlip to its groove in the
steering knuckle so that the ends of the circlip
will point downwards when the strut is
installed.

8 Press the new hearing into position, acting
only on the outer race, until it contacts the
outboard circlip.

9 Fit the inboard circlip, again with the ends
pointing downwards.

g —— - &

E

3.5b Removing a hub bearing circlip

10 Refit the brake disc shield.

11 Support the bearing inner race with a tube
and press the hub into position.

12 Refil and secure the brake disc.

13 Refit the suspension strut as described in
Section 2.

4 Front suspension strut -

overhaul
A suspension sirut a switable tool

to hold the coil spring in
compression must be obtained Adjustable
coil spring compressors are readify
available and are recommended for this
operation. Any attempt to dismantle the
strut without such a tool is likely to resuit
in damage or personal injury.

Vi

Warning: Before atiempting to
dismantle the front/rear

1 Remove the suspension strut (Section 2).

2 Clamp the strut in a vice. Fit the spring
compressar and tighten it 10 unload the
pressure on the upper seat.

3 Hold the flats on the piston rod to stop it
rolating and unscrew the piston rod nut. A 19
mim ring spanner with a deep offset will be
needed.

4 Remove the top mourting and ball-bearing.
5 Carefully release the spring compressor.
Remove the spring seat, guide ring, damper
ring and ballows, tollowed by the spring itself,
On later models also remove the rubber
damping ring.

4.6a One method of unscrewing the strut
ring nut

6 To remove the shock absorber cartridge,
unscrew the ring nut from the top of the strut
tube. This nut is very tight: one way of
undoing itis to invert the strut so that the nut
is clamped in the vice, then levering the strut
round using a long bar and a bolt passed
through the steering eye (see illustrations).

7 With the ring nut removed, the cariridge
can be withdrawn and the new one fitted (see
illustration). Secure it with a new ring nut,
tightened to the specified torgue. Do not
clean the wax off the new nut.

8 Refit the rubber damping ring (where fitted)
then compress the spring and refit it. (Strictly
speaking it can be left in place when renewing
the cartridge, bul unless special tools are
available for dealing with the ring nut, it will be
too much in the way )

9 Lubricate the top mounting ball-bearing
with grease to GM spec 19 41 574. (The
bearing cannol be renewed independently of
the mounting) (see illustration).

10 Fit the top mounting Lo the strutl piston
rod, making sure that the lower thrustwasher
is fitted with the raised edge upwards (see
illustration). Hold the piston rod still and fit a
new self-locking nut; tighten the nut to the
specified torque.

4.6b Removing the strut ring nut

4.7 Removing the shock absorber
cartridge

4.9 Lug on spring seat (arrowed) points
forwards on LH strut, rearwards on RH
=trot

10



10+6 Suspension and steering

Ol

4.10 Sectional view of strut top mounting

——— I —

A Lower thrustwasher B Upper thrustwasher

11 Release Lhe spring compressor. Make
sure that the ends of the springs are correctly
seated.

12 Release the strut from the vice and refit it
to the vehicle, as described in Section 2.

13 Il new springs or shock absorbers are
being fitted, it is good practice to fit new
components to both sides, A great variety of
springs is available: consult your GM dealer to
be sure of obtaining the correct ones.

1 o
5 Front suspension control arm %
- removal and refitting &

Removal

1 Slacken the front wheel bolis, raise and
support the vehicle (see "Jackitg and Vefhicle
Support’) and remove the front wheel,

2 When fitted, unbolt the anti-roll bar from the
control arm.

3 Remove the split pin and slacken the
control arm balljoint nut (see illustration).
Separate the balljoinl with a proprietary
separator and remaove the nut,

4 Unscrew the clamp bolts and the pivot
bolts from the inboard end of the arm (see
illustration}. Withdraw the arm.

Refitting

5 Before refitting, clean out the clamp bolt
holes with a tap or a bolt with a slot cut in it

8 Commence refitting by bolting the arm
loosely inte position. Fit the pivot bolt with its
head facing towards the front of the vehicle
and use a new sell locking nut,

7 Use new clamp bolts and coat their threads
with locking compound,

8 Jack up under the control arm so that it is
more or less horizontal. then tighten the pivot
holt to the specified torgue.

9 Tighten the clamp bolts to the specified
torgue. Lower the jack under the control arm.

10 Tighten the balljoint pin nut to the
specilied lorque and secure with a new splil

pin.

5.3 Control arm balljeint nut (arrowed)

11 Reconnect the anti-roll bar (if applicable).
Refer Lo Section 8 for tightening procedure.
12 Refit the roadwheel, lower the vehicle and
tighten the wheel bolls.

N
X
\

1 Remove the control arm. as described in
Section 5.

Z Press out the front bush using suitable
pieces of lube and a vice or a long boll and
washers. The bush should be removed from
front Lo rear.

3 tit the new front bush in the same direction
{front to rear), using liguid detergent as a
lubricant. The inner sleeve collar laces
rearwards. When correctly fitted, the bush
should overhang equally on both sides.

4 Support the front of the rear bush. Note
which way round it is fitted, then press the
arm out of it.

5 Lubricate the rear spigot with liquid
detergent, then press on the new rear bush,
making sure it is the right way round (flattened
surface towards balljoint pin).

6 Refit the control arm, as described in

6 Control arm bushes - renewal

Section 5.
2
7 Control arm balljoint - renewal &
-\

1 Remove the control arm (Section 5).
2 Drill out the rivets which secure the old
balljoint. Use a pillar drill with a 12 mm bit,

5.4 Control arm clamp belts (arrowed)

and drill accurately into a centre punch mark
on each rivet head, Have this work done
professionally if need he: sloppy drilling will
render Lhe arm scrap.

3 FLit the new balljoint and secure it with the
bolts and self-locking nuts provided. The nuts
should be htted on the underside of the arm.
Tighten the nuls Lo Lhe specilied lorgue:

4 Refit the control arm, as described in
Section 5.

8 Front anti-roll bar - removal
and refitting

FFFF

Removal

1 Raise and support the front of the vehicle
(see "Jacking and Vehicle Suppoit”).

2 Unboll bath ends of the anti-roll bar from
the control arms (see illustration).

3 Unbolt the two brackets from the bulkhead.
4 Remove the anti-roll bar through one of the
wheel arches, turning the steering wheel as
necessary Lo obtain sullicient clearance.

8.2 Front anti-roll bar end link

8.7 Anti-roll bar cushion link setting
A = 2B
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5 Renew the rubber mountings as necessary.
Use a silicone-based lubricant on the
bulkhead bracket bushes.,

Refitting

B8 When refilling, fasten the wo brackels first;
tightening their bolts to the specified torque,
7 Tighten the end mountings te achieve a
dimension A, as shown using new self-locking
nuts {see illustration).

8 Lower Lhe vehicle when the ant roll bar is
secured.

e

9 Rear hub bearings - adjustment 3>

g

Early (pre 1992) models

1 Chock the front wheels, engage a gear (or
P} and release the handbrake.

2 Remove the wheel trim. If the roadwheels
have no central hole, slacken the wheel bolts.
3 Raise and support the rear of the vehicle
{see "Jacking and Vehicle Support”) so that
the wheel is free to turn. If it has no central
hole, remove it,

4 Prise off the hub grease cap using a stout
screwdriver,

5 Remove the split pin from the hub nut.

lighten the nut to 25 Nm, at the same time

turning the wheel or brake drum in order to
settle the bearings.

6 Slacken the hub nut until the thrustwasher
behind the mut can just be moved by poking it
with a screwdriver. Do nol lever or twist
against the hub nut or brake drum when
testing the washer for freedom of movement
7 Insert a new split pin to secure the hub nut,
Il the split pin holes are not aligned, tighten
Lthe nul Lo align Lhe nearest holes, temporarily
insert the split pin and check to see il the
washer can still be mowed, If it cannot,
remove the split pin and back off the nut to
Lthe next set of holes,

8 When adjustment is correct, spread the
legs of the split pin around the nut. Refit the
grease cap, and the roadwheel is removed,

and lower the vehicle, Tighten the wheel bolts

it they were disturbed and refit the wheel trim.
9 If adjustment fails to cure noise or
roughness, the bearings should be renewed,
as described in the nexl Section.

9.10 Rear wheel hub assembly - later
(1992 onwards) models

1 Hub

2 Bearing housing

3 Stud

4 End cap (with infegral whee! speed
sensor - models with ABS)

5 Bearings

6 Sealing ririg

7 Pufse gear (ABS vehicles onlyl

Later (1992 onwards) models

10 On later models, adjustment of the rear
hub bearings is not possible. The taper roller
bearings fitted to earlier models are replaced
with double-row roller type bearings which are
sealed and are intended to last the vehicle's
entire service life (see illustration). Note:
Never overtighten the hub nut beyond the
specified torque setfing in an attempt fo
‘agjust” the bearing. If there is excess play in
the hub bearing, the bearings must be
renawed.

10 Rear hub - removal and
refitting

Vi

Removal

Early (pre 1992) models

1 Remove the brake drum/dise, as described
in Chapter 9.

2 Prise olf the huby grease cap, remove Lhe
split pin and unde the hub nut (see
illustration).

3 Pull the hub off the stub axle. Catch the
thrustwasher and the outer bearing race,
which will be displaced.

Later (1992) models

4 Remove the brake drum/disc as described
in Chapter 9.

5 Disconnect Lthe ABS wheel speed sensor
wiring connector (where necessary) then undo
the four retaining nuts and remove the hub
assembly from the vehicle.

Refitting

Early (pre 1992) models

6 Fit the hub to the stub axle, being careful
not to damage the oil seal. Fit the outer
bearing race, the thrustwasher and the
castellated nut (see illustrations).

7 Tighten the nut finger tight, then refit the
brake drurn/dise, as described in Chapter 8.

8 Adjust the bearings, as described in
Section 9.

Later (1992 onwards) models

9 Cnsure that the hub and carrier mating
surfaces are clean and dry then fit the hub
assembly. Refil the retaining nuts and tighten
them securely

10 Reconnect the ABS sensor wiring
connector (where necessary) and refit the
drum/dise as described in Chapter 9.

Ry
11 Rear hub bearings - renewal N

FH

Early (pre 1992) models

1 Remove the hubr assembly as described in
Section 10.

10.2 Rear hub nut split pin

10.6a Fit the outer bearing race. . .

10.6b . . . the washer and the castellated
nut
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2 Prise the oil seal out of the inboard side of
the hub.

3 Extract the inner bearing race, then press or
drive the bearing outer tracks from the hub.

4 Clean out the old grease from the hub
cavity, Make sure the bearing seats are
undamaged, then press or drive the new
tracks squarely into the hub.

5 Generously grease the bearing races, the
new oil seal and the bearing tracks. Half fill the
space between the tracks with grease.

6 Fit the inner race and then the oil seal; lips
inwards, Tap the seal into place with a tube or
a piece of wood.

7 Refit the hub as described in Section 10.

Later (1992 onwards} models

8 On later models if the bearings are worn the
complete hub assembly must be renewed; it
is not possible to renew the bearings
separately,

%
12 Rear shock absorbers - 3’%
removal and refitting 5\~

Note: Refer to Section 17 for information on
the Astramax

1 Shock ahsorbers should be renewed in
pairs, but they should only be removed from
one side at a time. Proceed as described
under the relevant sub-heading

Hatchback and Saloon

2 Inside the vehicle, remove the cap from the
shock absorber top mounting. Grip the flats
on the piston rod with pliers or a small

12.9 Rear shock absorber top mounting
setling
A Without fevel conirol
E With levet control or two fockniits

X=8mm Y=6mm

12.2 Rear shock absorber upper mounting
- Hatchback

spanner and unscrew the top mounting nut,
Remove the nut, washer and rubber buffer
{see illustration).

3 Raise and support the rear of the vehicle
{see “Jacking and Vehicle Support”).

4 On vehicles with the level control system
disconnect the pressure line from the shock
absorber by undoing the union nut.

5 Unbolt the shock absorber lower mounting
{see illustration). Free the shack ahsorher from
the bracket and remave it from the vehicle.

6 Commence refitting by introducing the
shock absorber to the lower mounting
bracket. Use a plastic or wooden mallet if
need be.

7 Wedge the shock absorber so that the
loveer mounting hole is aligned. Fit the lower
mounting bolt, tapping it gently through the
shock absorber eye, and tighten it to the
specifisd torque,

8 Partly lower the vehicle, guiding the top of
the shock absorber into position. Make sure
that the washer and rubber buffer for the
underside of the top mounting are in position.
9 Lower the vehicle to the ground. Fit the top
mounting rubber buffer and washer. Tighten
the mounting nut or nuts to achieve an
exposed piston red length as shown (see
illustration), Refit the cap.

10 Repeat the opearations on the other side of
the vehicle, Where necessary, on completion,
recornnect the pressure line unions and inflate
the system to 0.8 bar.

Estate and Van

11 Raise and support the rear of the vehicle
{sea “Jacking and Vehicle Support”).

12.5 Rear shock absorber lower mounting
bolt {arrewed) - Hatchback

12 On vehicles with the level control system,
disconnect the pressure line from the shock
absorber by undoing the union nut.

13 Unload the shock absorber mounting by
jacking up under the axle arm. Remove the
lower mounting nut, washer and rubber buffer
{see illustration). Lower the jack.

14 Remove the top mounting bolt (see
illustration) and extract the shock absorber
from its mountings.

15 Commence refitting by securing the top
end of the shock absorber, but only tighten
the bolt loosely at first.

16 Secure the bottom mounting, making sure
that the rubber buffers and washers are in
position, and tighten the cap nut to the
specified torque.

17 Tighten the top mounting to the specified
torgue.

18 Repeat the operations on the other side of
the vehicle, then lower it to the ground. Where
necessary, on completion, reconnect the
pressure line unions and inflate the system to
0.8 bar.

13 Rear anti-roll bar - removal %
and refitting &

Main rolf bar

Remaoval

1 Slacken the rear wheel bolts on one side
only. Raise and support the rear of the vehicle
{see "Jacking and Vehicle Support”) and
remove the roadwheel.

12.13 Rear shock absorber lower mounting
- Estate

12.14 Rear shock absorber top mounting
holt (arrowed) - Estate
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. - MG

-

13.2 Rear anti-roll bar mounting nut and
bolt (arrowed)

2 Remaove the mounting nut and holt from
both ends of the anti-roll bar (see
illustration).

3 Remove the rubber damper from the centre
af the axle.

4 Remove the anti-roll bar from the side on
which the wheel was removed. If it is reluctant
to move, drive it from the other side.

Refitting

5 Refit in the reverse order to removal. Use
liquid detergent as a lubricant when fitting the
rubber damper. Tighten the anti-roll bar
maourtings to the specified torque.

Auxiliary anti-rofl bar - 2.0 litre 16-
valve models

Remaoval

& Raise and support the rear of the car (see
" Jacking and Vehicle Support”’).

7 Remove the two nuts and bolts from each
end of the anti-roll bar {see illustration).

Refitting

8 Refitting is the reverse of the removal
procedure. Tighten the fastenings to the
specified torque.

14 Rear springs - removal and %
refitting §

Note: Refer to Section 17 for information on
the Astramax

1 Rear springs should be renewed in pairs.

2 On vehicles with a level control system,
depressurise it at the filling valve,

13.7 Auxibary anti-roll bar mounting - 2.
litre 16-valve models

3 Raise and support the rear of the vehicle
(see "Jacking and Vehicle Support”).

Hatchback and Saloon

4 Unload the shock ahsorber mounting on
one side by jacking up under the axle arm. A
tool made up to the dimensions shown is
useful for this (see illustration).

5 Unbolt the shock absorber lower mounting.
Free the lower end of the shock absorber from
its bracket,

6 Lower the jack and remove the spring and
rubber dampers. Lever the axle arm
downwards slightly if necessary to remove the
spring.

7 If the spring is to be renewed, it is sound
policy to renews the rubber dampers also.

8 Insert the new spring and dampers, raise
the axle arm and make fast the shock
ahsorber lower mounting, Where conical type
springs are fitted, ensure that the upper ends
are correctly located in the spring seat (see
illustration).

9 Repeat the operations on the other side of
the vehicle, On completion, inflate the level
control system (where fitted) to 0.8 bar.

Estate and Van

10 Jack up under one axle arm and unbolt
the shock absorber lower mounting. Lower
the jack and repeat the operation on the other
side, leaving the jack in place.

11 Remove the springs and lower dampers,
lowering the jack as necessary.

12 If renewing the sprung upper dampers,
glue them in position with impact adhesive to
aid fitting.

13 Fit the new spring and dampers. Where
conical type springs are fitted, ensure that the
upper ends are correctly located in the spring
seat {see illustration 14.8).

14 Raise the jack and reconnect the shock
absorber lower mounting on that side, then
transfer the jack to the other side and secure
the other shock absorber,

15 Tighten the shock absorber lower
mourtings to the specified torque. On
completion, inflate the level control system
{where fitted) to 0.8 bar.

15 Rear axle assembly - removal %
and refitting &

Note: Refer to Section 17 for information on
the Astramax

Removal

1 Slacken the rear wheel bolts, raise and
support the rear of the vehicle {see “Jacking
and Yahicle Support”) and remove the rear
wheels,

2 On vehicles with a level control system,
depressurise it at the filling valve.

3 Disconnect the handbrake cable at the
equaliser yoke and free it from the underbody
guides.

4 Unhook the rear part of the exhaust system
from its rubber mountings.

5 Disconnect the brake flexible hose at the
rear axle brackets. Plug or cap the hoses to
reduce fluid spillage.

6 On Estate and Wan models, unbolt the
brake pressure regulating valve spring
bracket.

7 Remove the rear springs, as described in
Section 14

8 Support the centre of the rear axle with a
jack and a bleck of wood ora cradle, Unhook
the axle arm mountings from the underbody
{see illustration) and lower the jack, An
assistant should steady the assembly whilst it
is being unbolted and lowered.

9 Pass the handbrake cable over the exhalst
system and remove the axle assemily.

10 Strip the axle of brake components, hubs,
anti-roll bar etc, if needed for transfer to a new
axle. Refer to the appropriate Chapters and
Sections for details.

14.4 Rear axle arm jacking adapter. All
dimensions in mm; diameter A to suit jack

14.8 Correct location of upper end of
spring (arrowed} - conical type shown

15.8 Axle arm mounting nut and belt
farrowed)
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Refitting

11 With the aid of an assistant, offer the new
axle to the vehicle, remembering to pass the
handbrake cable over the exhaust system.
Insert the axle arm mounting bolts, but do not
tighten them yet.

12 Fit the springs and secure the shock
absorbers, as described in Section 14.

13 Reconnect the brake flexible hoses, then
bleed the hydraulic system (Chapter 9}.

14 On Estate and Van models, secure the
brake pressure regulating valve spring
bracket, as described in Chapter 9,

15 Secure the exhaust system to its
mountings.

16 Secure the handbrake cable to its guides
and to the yoke.

17 Adjust the rear
described in Section 9.
18 Adjust the brakes by making at least 10
applications of the brake pedal, then adjust
the handbrake, as described in Chapter 1.

19 Fit the roadwheels, lower the vehicle and
tighten the whee! bolts.

20 Load the vehicle by having two assistants
sit in the front seats, then tighten the axle arm
mounting bolts to the specified torque.

21 When a level control system is fitted,
inflate it to 0.8 bar.

wheel bearings, as

16 Rear axle mounting bushes §

- renewal A

XN

1 The mounting bushes must always be
renewed in pairs. Without doubt the

opportunity should be taken to rengw them if
the axle is removed for some other reason.
They can be renewed with the axle in situ as
follows,

16.8 Cranked link used to support axle arm

2 Depressurise the level control system,
when hitted.

3 Remove the rear springs, as described in
Section 14, then reattach the shock absorber
lower mountings.

4 On Estate and Van models, unbolt the brake
pressure regulating valve spring bracket.

5 Unclip the brake flexible hose from the
brackets an the underbody. If care is taken
there is no need to disconnact the hoses.

6 Support the axle centrally with a hydraulic
Jack and a block of wood or a cradie.

7 Remove the axle arm mounting bolts and
carefully lower the axle until the bushes are
accessible. Bend the brake pipes slightly if
necessary to-avoid straining the flexible hoses.
8 Cut or chisel the flange from the outboard
face of one bush. In order to restrain the axle
from maving during this operation, the makers
specify the use of a cranked link, one end of
which bolts to the axle arm mounting, the
other end carrying a pin which locates in the
inner side ol the bush (see illustration). Be

16.10 Correct orientation of rear axle arm
bush

careful not to knock the axle off the jack:
provide additional supports if possible.

9 Draw the old bush out from the inboard
side o the outboard, using suitable tubes,
bolts and washers. (The maker's special tool
set for this job, consisting of the tubes etc
plus the cranked link, is numbered
KMh-452-A). Removal of the bush will be easier
if the axle arm around it is heated to 50" to
70°C using hot air, steam or a soldering iron.
Do not use a naked flame: the fuel tank is not
far away.

10 Coat the new bush with liguid detergent
and draw it into place, observing the correct
orientation, until the flange rests against the
edge of the axle arm (see illustration),

11 Repeat the operations on the other side of
the vehicle.

12 Raise and secure the axle, but do not
tighten the axle arm bolts yet.

13 Secure the brake flexible hose o their
brackets.

14 Refit the springs (Section 14).

15 On Estate and Van models, refit the
pressure regulating valve spring bracket, as
described in Chapter 9, Section 15.

16 Lower the vehicle onto its wheels, have
two assistants sit in the front seats and
tighten the axle arm mounting bolts to the
specified torque.

17 When titted, pressurise the level control
system to 0.8 bar.

17 Leaf spring rear suspension %
components (Astramax) - &
removal and refitting

Rear shock absorber

1 Raise and support the rear of the vehicle
(see "Jacking and Vehicle Support”) (see
illustration).

17.1 Exploded view of Astramax rear

suspension
1 Bump stop 5 Leaf spring
2 Bushes 6 U-bolt
3 Shackle 7 Shock absorber

4 Tensioninn riirt 8 Bumn ston cun
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2 Unload the shock absorber mounting by
Jacking up under the axle arm.

3 Slacken and remove the upper and lower
mounting holts and remove the shock
absorber from the vehicle,

4 Refitting is the reverse of removal,
tightening the shock absorber bolts to the
specified torque.

5 Repeat the operations on the other side of
the vehicle, then lower it to the ground.

Rear leaf spring

& Raise the rear of the vehicle and suppart it
securely, Support the rear axle with another
jack.

7 Remove the handbrake cable bracket from
tha spring.

8 Disconnect the brake pressure regulating
valve spring from the leaf spring.

9 Unbolt the front leaf spring-to-body
attachment and remove the bolt,

10 Unbelt the rear spring-to-shackle
attachment and remove the bolt,

11 Remove the bump stop nut and washer,
and the cup itself,

12 Unscrew the U-bolt nuts. Remove the
tensioning plate and the U-bolts.

13 Remove the leaf spring from the vehicls,
14 If the spring is being renewed, transfer the
brake pressure regulating valve spring bracket
ta the new spring.

15 To renew the spring bushes, press or
drive out the old bushes and press in the new
onas using a long bolt, some tubing and
washers. Coat the new bushes with liquid
detergent as an assembly lubricant,

16 Refitting is the reverse of the remaoval
procedure, noting the following points:

aj The shorter section of the spring faces the
front of the vehicle.

b} The hole in the tensioning plate for the
bump stop cup locating hug must be
towards the centre of the veficle.

¢} The exposed lengths of thread on the
U-bolts must not differ by more than 3
mm

df Adjust the position of the brake pressure
requtating valve spring bracket so that the
spring s neither tght nor slack,

Bump stop

17 Raise and support the rear of the vehicle
(see "Jacking and Vehicle Support”™).

18 Unscrew the bump stop bolt and remove
the bump stop.

19 Refitting is the reverse of the removal
procedure,

Rear axle

20 Slacken the rear wheel bolts, raise and
support the rear of the vehicle and remove the
rear wheels.

21 Remove the brake drums/discs and
disconnect the handbrake cable (Chapter 9).
22 Disconnect the brake flexible hoses at the
bracket on the axle. Plug or cap the ocpen
unions.

23 Ssupport the centre of the rear axle with a

Jackand a block of wood or a cradle.

24 Remove the shock absorber
mounting bolts on hoth sides.

25 Remove the bump stop cups from both
sides. They are each secured by a single nut
and washer,

26 Unscrew the U-bolt nuts on one side of
the axle. Remove the tensioning plate and the
U-bolts.

27 Repeat the procedure on the other side.
Note: The axfe may tip to one side or the ofher
it it is not centrally supported.

28 Lower the jack and remove the axle from
the vehicle.

29 Strip off the hubs, brake components etc
if needed for transfer to anothar axle.

30 Refitting is the reverse of the removal
procedure, neting the following points:

a} The hale int the tensioning plate for the
bump stop cup locating lug must be
towards the centre of ihe vehicle.

B} The exposed lengths of thread on the
U-bolts must not differ by more than 3
.

¢} Tighten alf fastenings to the specified
torgtie.

d} Bleed the brake hydraulic system and
adjust the handbrake on completion.

lower

18 Level control system -
description and maintenance

1 On vehicles equipped with this system ride
height can be controlled by pressurising the
rear shock absorbers with air. The shock
apsorbers are connected to each other, and
to the filling valve, by a high pressure pipeline.
The filling valve is similar to a tyre inflation
valve; it is located on the right-hand side of
the load area.

2 For normal (unladen) running, the system
should be pressurised to 0.8 bar. Before
loading the vehicle, measure the ride height
between the rear bumper and the ground.
After loading, restore the ride height by
increasing the system prassure using tyre
inflation eguipment, Do not exceed 5 bar.

3 Do not drive the vehicle unladen with a high
pressure in the systemn, nor inflate the system
to the maximum pressure before loading.

19.2 Removing the steering wheel central
cap

4 Maintenance consists of checking the
pressure lines and unions for security and
good condition.

18 Steering wheel - removal and

A
i N
refitting &

Removal

1 Disconnect the battery earth lead.

2 Prise off the central cap from the steering
wheel. Disconnect the horn contact wires and
reimove the cap {see illustration).

3 Set the steering in the straight-ahead
position.

4 Relieve the locktabs and undo the central
retaining nut {see illustration).

§ Depending on the work to be done, it may
ease refitting to mark the relationship of the
wheel centre to the shaft splines.

6 Pull the wheel off the shaft splines. If pulling
by hand, be careful not to injure yourself if the
wheel suddenly comes free. Use a puller if it is
tight. Do not use a hammer: damage to the
column may result.

7 If wished, the horn contact ring can now be
unclipped. Note that the direction indicator
return segment on the ring points to the left.

Refitting

8 Before refitting, make sure that the washer
and spring are in place on the shaftt. Fit the
stearing wheel onto the splines, making sura it
is correctly aligned.

9 Fit a new lockwashar and refit the nut,
Tighten the nut to the specified torque and
bend up the lockwasher tabs.

10 Reconnect the horn contact wires and
press the central cap imo place.

11 Reconnact the battery earth lead.

20 Steering column - removal
and refitting

FHRZ

Removal

1 Disconnect the battery earth lead.

2 Although not strictly necessary, access will
be improved if the steering wheel is removed.
See Section 19.

19.4 Steering wheel retaining nut and
locktabs (arrowed)
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20.3a Removing an upper shroud securing
screw

3 Remove the upper and lower switch
shrouds. These are secured by eight screws
with the fixed steering wheel, or five screws
with the adjustable wheel (see illustrations).
4 Remove the steering lock cylinder. as
described in Section 23.

5 Disconnect the ignition switch multi-plug.

6 Remove the multi-function switches by
depressing their retaining clips. With the
adjustable wheel it may be necessary to undo
the switch housing screws and draw the
housing away from the dashboard to provide
sufficient clearance.

7 Make sure that the steering is in the
straight-ahead position, then remove the
flexible coupling clamp bolt from the base of
the colurmn. Unbkolt the column support fram
the bulkhead and recover the washer.

8 Remove the column upper mounting
bracket nut and bolt. The bolt is of the
shear-head type: drill it and extract it with a
proprietary stud extractor, or it may he
possible to unscrew the bolt by driving its
head round with a chisel or punch. The nut is
a self-locking type and should be renewed.

9 Withdraw the column slightly to free it from
the flexible coupling, then remove it from the
vehicle. Avoid knocking or dropping it as this
could damage the collapsible section,

10 If a new column assembly is to be fitted, a
large plastic washer will be found at the base
of the column tube. This is to centre the shaft
in the tube and should be removed when
fitting Is complete.

Refitting

11 Commence refitting by making sure that
the roadwheels are still in the straight-ahead
position, and that the flexible coupling is
positioned so that the column clamp bolt will
be horizantal and on top.

12 Offer the column assembly to its
mountings, inserting the base of the shaft into
the coupling. Insart the mounting nuts and
bolts, but only tighten them finger tight at this
stage. Do not try to force the column into
position or damage may result.

13 Tighten the column bulkhead support bolt
to the specified torque. Make sure the washer
i5in place.

14 Tighten the upper mounting bracket
fastenings: the shear-head bolt should be

20.3b Removing a lower shroud securing
screw adjustable wheel

tightenad until its head breaks off. The new
self-locking nut should be tightened to the

specified torque.

15 Pull the shaft upwards as far as it will go
and tighten the flexible coupling clamp bolt to
the specified torque,

16 Prise out the plastic washer from the base
of the column tube. It can stay on the shaft,
17 Reconnect the ignition switch and refit the
multi-function switches.

18 Refit the remaining components in the
reverse order to removal.

N

21 Steering column - overhaul &

o

The steering column incorporates a
telescopic safety feature, In the event of a
front end crash, the shaft housing cellapses
and prevents the steering wheel injuring the
driver. Before refitting the steering column
examing the column and mountings for signs
of damage and deformation and check the
steering shaft for signs of free play in the
column bushes. If there are signs of damage
or play, the column must be renewed.
Cverhaul of the column is possible but this is
a fiddly task and should be entrusted to a

Vauxhall/Opel  dealer.  Consult  your
Yauxhall/Opel dealer for further information.

: : 3
22 Steering column flexible B

coupling - removal and refitting %

Removal

1 Position the steering in the straight-ahead
position

2 Slacken the steering rack mountings on the
bulkhead.

3 Remove both clamp holts from the
coupling.

4 Push the coupling upwards, remove it from
the pinion shaft, tilt it and withdraw it from the
column shaft.

Refitting

5 Before refitting, make sure that the
roadwheels are still in the straight-ahead
position and that the steering wheel spokes
are centred and pointing downwards.

6 Fit the coupling in such a position that the
column clamp bolt will be horizontal and on
top.

7 Push downwards on the coupling and
tighten the pinion side clamp bolt to the
specified torgue.

8 Tighten the steering gear mountings to the
spacifisd torgue.

g Pull the steering shaft upwards as far as it
will go and tighten the clamp bolt to the
specified torque.

10 Make sure that the roadwheels and the
steering wheel are still in the stralght-ahead
position.

23 Steering lock cylinder and %
ignition switch wiring block &
- removal and refitting

1 To renew either the ignition switch or the
stearing |lock cylinder, first remaove the lower
half of the steering column shroud by undeing
and removing the securing screws.
Disconnect the battery negative terminal and
proceed as described under the relevant sub-
heading.

fgnition switch wiring block

2 Disconnect the wiring block from the
ignition switch,

3 Slacken the two small retaining screws and
withdraw the wiring block from the end of the
lock hausing,

4 Refitting is the reverse of removal, ensuring
that the switch centre is correctly engaged
with the lock cylinder rod flats.

Steering lock cyfinder

5 Disconnect the battery earth lead and, after
removing the lower half of the steering column
shroud, insert the ignition key and turn it to
the "Il position.

6 Using a piece of wire or a drill shank (3 mm
dia), depress the lock spring retaining the
cylinder and carsfully withdraw the cylinder
from its housing (see illustration). It is
important that the ignition switch is not
removed or disturbed while the lock cylinder
15 not fitted.

7 Before fitting a new lock cylinder insert the
ignition key and turn it to the “II" position.

Insert the assembly into the steering lock

23.6 Releasing the steering lock detent
sprinn with an Allen kev {arrowed)
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24.2 Tie-rod balljoint separator in use It is
better practice to leave the balljoint nut
loosely fitted

housing and press it down until the retaining
spring engages before removing the key,

8 Reconnect the battery earth lead and test
the operation of the ignition switch before
fitting the lower half shroud.

: e &
24 Tie-rod balljoints - removal é\%
and refittin 3
g EN
Removal
1 Remove the roadwheel on the side
concerned,

2 Slacken the balljoint nut, release the
ball-p3in Using a balljoint separator and remove
the nut, Extract the balljoint from the steering
arm {see illustration).

3 Slacken the clamp bolt which secures the
balljoint ta the threaded adjustment pin. Mark
the position of the balljoint on the adjustment
pin with paint or tape, then unscrew the
balljoint from the pin.

4 Note that the balljoints are handed. The
right-hand balljoint is marked R; the left-hand
balljoint has no marking,

Refitting

5 Screw In the new balljoint onto the
adjustment pin to approximately the same
position as was occupied hy the old one.
Secure it with the clamp bolt.

6 Connect the balljeint to the steering arm.
Secure it with a new self-locking nut,

tightened to the specifiad torgue.

o .

26.2 Steening damper securing nut
{arrowed)

7 Refit the roadwhesl, lower the vehicle and
tighten the wheel bolts,

8 Check the front wheel alignment and adjust
if necessary. No harm will result from driving
the vehicle a short distance to have the
alignment checked.

25 Steering rack bellows -
remaoval and refitting

Y

Removal

1 Remove the steering gear, as described in
Saction 27.

2 Remaove the mounting bracket and rubber
insulator from the end of the rack furthest
fram the pinion.

3 On power-assisted racks, disconnect the
hydraulic pipe unien adjacent to the end of
the bellows.

4 Remove the clamping wires and slide both
ballows and the connacting tube off the rack,
Separate the bellows from the tube,

Refitting

5 Fit the new bellows and the tube to the
rack. Secure the bellows with new wire clips,
positioned so that when the rack is in the car
the ends of the clips will point upwards. Make
sure that the bellows are not twisted.

6 On power-assisted only, reconnect the
hrydraulic pipe union using new sesaling rings.
Tighten the union to the specified torque.

7 Refit the rubber insulator and mounting
bracket. The concave end of the mounting
bracket flange must point downmwards when
the rack is fitted,

8 If the pinion sealing cap has been
disturbed, make sure it is refitted with its
notch engaged with the nib on the pinion
housing.

9 Refit the steering gear (Section 27).

. &
26 Steering damper - removal %
and refittin X
J EN

Removal
1 When fitted, the steering damper is

removed as follows,

2 Remove the securing nut at the moving end
of the damper (see illustration}. Recover the
washer.

3 Unbelt the damper from the bracket at the
pinion end and remove |t

Refitting

4 When refitting, secure the pinion end of the
damper first and tighten its mounting bolt to
the specified torque.

5 Tighten the securing nut at the moving end
of the damper to obtain a dimension A as
shown (see illustration).

27 Steering gear - removal and &
refitting &

Manuial steering

Removal

7 Disconnect the battery earth lead,

2 On carburettor models only, remove the air
cleaner, as described In Chapter 3.

3 On models with a headlamp washer
system, release the fluid reservolr and move it
to one side.

4 Remove both tie-rod bolts from the centre
of the rack (see fllustration). Recover the bolt
locks, the spacer plate and the washers.

5 If a steering damper is fitted, unbolt it at the
pinion end and remove it, complete with the
moving end tube and bracket.

6 Set the steering n the straight-ahead
position.

7 Slacken both clamp bolts on the flexible
coupling. Push the coupling upwards as far as
it will go.

8 Remove the front right-hand wheel.

9 Unbolt the steering gear mounting brackets
from the bulkhead. Make sure that the pinion
is free of the coupling, then withdraw the
steering gear through the whesl arch.

Refitting

10 Commence refitting by fastening the
steering gear to the bulkhead. Tighten the
mounting bracket bolts to the specified
torque. Use new self-locking nuts on the
mounting studs.

26.5 Steering damper securing nut setting
A=6mm

. i g
I l““ . |

27.4 Tie-rod connection to steering rack
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27.11 Steering gear centralising diagram
A =325 mm

11 Before connecting the flexible coupling
make sure the steering gear is in the
straight-ahead position (see illustration).

12 Reconnect the flexible coupling as
described in Section 6.

13 Reconnect the tie-rods to the rack.
remembering to fit the washers under the rod
ends. (Note that the tie-rods are handed: they
are fitted correctly when their clamp bolts are
fitted from below). Fit the spacer plate or
damper bracket and tighten the bolts to the
specified torque, using new lockplates.

14 Refit the remaining components in the
reverse order to removal,

Power steering

Removal

16 Refer to paragraphs 1 to 9, but
additionally the flow and return pipes must be
disconnected from the pinion housing. Allow
the fluid to drain from the open unions, then
plug the holes to keep dirt out. Intraduction of
dirt may seriously damage the hydraulic
system,

Refitting

16 Refer to paragraphs 10 to 14. Top-up and
bleed the system on completion, as described
in Section 29.

28 Steering gear - overhaul AN

1 Examinc the steering gear asscmbly for
signs of wear or damage and check that the
rack moves frecly throughout the full length ot
its travel with no signs of roughness or
excessive free play between the steering gear
pinion and rack, It is possible to overhaul the
steering gear assembly housing components
but this task should be entrusted to a Vauxhall
dealer. The only components which can be
renewed easily by the home mechanic are the
steering gear bellows and the tie-rod ends
which are covered elsewhere in this Chapter.

2 On models equipped with power-assisted
steering inspect all the steering gear fluid
unions for signs of leakage and check that all
union nuts are securely tightened.

3 Inspect the rubber mountings and pinion
gear cover renew them if the rubbers shown
signs of wear or deterioration,

D
29 Power-assisted steering %
- bleeding ?Q

1 After any of the hydraulic unions has been
disturbed, or if the fluid level has been allowed
to fall so low that air has been introduced into
the system, bleeding should be carried out as
follows.

2 Top-up the reservoir with fresh clean fluid
of the specificd type, Fluid drained from the
systermn must not be re-used.

3 If the pump is dry, start the engine
momentarily and then switch it off. Top-up the
reservoir to the lower mark on the dipstick, run
the engine briefly again and repeat the process

30.3 Steering pump mountings

A Pump pivot bofts
B Tensioner strap pivol boft
C Tensioner strap mounting boit

until the fluid level stabilises. It is impartant
that the pump is not allowed to run dry.

4 With the engine running at idle speed, turn
the steering wheel approximately 45° to left
and right of centre; then from lock to lock. Do
not hold the wheel on either lock, as this
improves some strain on the hydraulic
system.

5 Switch off the engine and correct the fluid
level,

30 Power steering pump
- removal and refitting

Y i

Removal

1 Remove the pump drivebelt, as described
in Chapter 7,

2 Disconnect the fluid feed and return hoses
from the pump, Be prepared for fluid spillage.
Plug the openings; being careful not to
introduce dirt,
3 Unbolt and
illustration).

4 A defective pump must be renewed: no
spares are available,

remove the pump (see

Refitting

5 Refil in the reverse order to removal, Tension
the drivebelt, as described in Chapter 1, before
tightening the pump mountings.

6 Bleed the systemn, as described in Section 29.
Pay particular attention to the procedure
required to prime the pump if a new pump has
been fitted.

31 Power steering fluid reservoir '&“\%
- removal and refitting %

Removal

1 Slacken the reservoir clamp bolt.

2 Disconnoct both hoses from the reservoir,
Be prepared for fluid spillage. Remove the
resenvoir.
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Refitting

3 Relfit in the reverse order to removal. Bleed
the system on completion, as described in
Section 29,

32 Wheel alignment and steering
angles - general information

Accurale 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
Lhal Lhe Llyres are correctly inflated, Lhat all
steering and suspension joints and linkages
are insound conditiornand that the wheels are
not buckled or distorted, particularly around
the rims. I will alse be necessary Lo have the
car positioned on flat level ground with
enolgh space to push the car backwards and
forwards through about half its length.

Front wheel alignment consists of four
factors:

Camber is the angle at which the
roaclwheels are set from the vertical when
viewsed from the front or rear of the vehicle.
Positive camber is the angle (in degrees) that
the wheels are lilted outwards at the Lop from
the vertical.

Castor is 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 end.

Steering axis inclination is the angle,
when viewed from Lhe ront or rear of Lhe
vehicle, between the vertical and an imaginary
line drawn between the upper and lower front
suspension strut mountings.

Teoe setting is the amount by which the
distance between the front inside edges of the
roadwheel differs from that between the rear
inside edyges, when measured at hub height. If
the distance belween the fronl edges is less
than that at the rear, the wheels are said to
toe-in. If it is greater than at the rear, the
wheels Loe-oul.

Camber, castor and steering axis inclination
are set during manufacture and are not
adjustable. Unless the vehicle has suffered
accident damage, or lthere is gross wear in the
suspension mountings or joints, it can be
assumed that these settings are correct. |f for
any reason it is believed that they are not
correct, the lask of checking them should be
left to a GM dealer who will have the
necessary special equipment needed to
measure the small angles involved.

[t is, however, within the scope of the home
mechanic to check and adjust the front wheel
toe setling. To do this a tracking gauge must
first be obtained, Two types of gauges are
available and can be obtained from motor
accessory shops. The first type measures the
distance between the front and rear inside
edges of the roadwheels, as previously

described, with the car stationary. The second
type, known as a scuff plate, measures the
actual position of the contact surface of the
tyre, in relation to the road surface, with the
vehicle in molion. This is done by pushing or
driving the front tyre over a plate which then
moves slightly according to the sculf of the
tyre and shows this movement on a scale,
Both types have their advantages and
disadvantages, bul either can give
satisfactory results if used correctly and
carefully.

Many tyre specialists will also check toe
settings free or for a nominal charge,

Make sure that the steering is
straight-ahead  position  when
meastrements.

Il adjustmenl is found lo be necessary,
clean the ends of the tie rods in the area of
the adjustment pin and clamp bolts.

Slacken the clamp bolts {one oh each
tie-rod balljoint and one on each tie-rod) and
turn the adjustment pin on each tie-rod by the
same amount in the same direclion (see
illustration). Only turn each pin by a quarter
turn at a time hefore rechecking.

When adjustment is correct, tighten the
clamp bolts to the specitied torque. Check
that the tie-rod lengths are equal to within 5
mim and thal the steering wheel spokes are in
the correct straight-ahead position.

in the
making

32.8 Toe adjustment points (only one side shown)
A Clamp bolts

B Adjustment pin

10



Chapter 11

Bodywork and fittings

Contents

Bonnet - removal and refitting

Bonnet release cable - removal and refitting . .
Boot lid and torsion rods - remaoval and refitting
Boot lid lock compenents - removal and refitting
Centre console - removal and refitting ... .. ..

Door - removal and refitting

.................. 6 Maintenance - bodywork and underframe . .. oo a e e W2
.................. 7 Maintenance- hingesandlocks ... oo ciiia il ib
................ 25 Maintenhance - upholstery and carpets ... oveen e e 3

............... 26:  Majorbedydamage - repair . owavimn sl e s s o8
................. 35 Mnorbodydamage - repair ... ooveeie i ie e 4
................. 13 Rear quarterlight {opening type) - removal and refitting .. ... .... .28

Door exterior handle - removaland refitting . .. ... 0o 15 Rear quarterlight {opening type] weatherstrip - renswal . ... ..... 29
Dear inner trim panel - removal and refitting .o ... 0000 12 Rearseat-removaland refilting ... o ieiiini i, 33
Deor lock - removaland refiting ... o0 oo vie i i iveienn 14  Reartrim panel - removal and refitting . ... ... ii i g
Door remote control handle - removal and refitting . ... ... .... .. T Seabbole=gomeral .. o0e cde b e o bl e Eeh 37
Door window - removal and refitting ... oo ovee v i 19 Sunroof - operation and MAINENANCE v vin i e 38
Exterior rear view mirrer components - removal and refitting .. .. .. 30 Tailgate=removal and refthing:, o o en e et c e 20
Front door lock cylinder - removal and refitting .. ... 000000 17 Tailgate hinge - removal and refitting .. ... oo e 21
Frenteeat =-rermeyal anel refilEing & - o0 e vmmmm s v s e 31 Tailgate lock - removalandrefitting ... .. .. . o e 23
Front trim panel - removal and refitting oo cvvee oo i e 8 Tailgate lock cylinder - removal and refitting ... ..ooov o 24
Front wing - removal and refitting .. ... .. oo i 10 Tailgate strut - removal and refitting . ... 00 0 o viin i e 22
CEASEATIMTGTTIAHON: s Do S SHem e aResEmg 1 Wind deflector - removal and refitting ... ccoviviin i il
Gloveboy - removal and refitting . ... ... . oo e 36 Window lifting mechanism - removal and refitting . ..... . ........ 13
Head restraints - removal and refitting ... .....oooi oo i, 32 Windscreen and other fixed glass - removal and refitting ......... 27
Luggage area trim panel removal - general information . ... ..., 34
Degrees of difficulty
Easy, suitabile for 2, | Fairly easy, stitable 2, | Fairly difficult, 2, | Difficult, suitable for &, | Very difficult, By
naovice wyith little &y | for beginner with % suitable for competent @ii’ experienced DIY & suitable for expert &
expernience Q> | some experience & DIY mechanic & mechanic & DY or professional :t
Specifications
Terque wrench settings N Ibf ft
BN IR ES ey naosoismmeen e E Sapses CEm S 5o 6 20 15
TallgateMiNges oo cadeimieine —uba el sl caiain Pial smeam i » 20 15
Talle ol STHREE . aovmmsmimmen wwnim m iems eSS Dms S EE-E s 20 15
Frontand reartrimpanel nuts .. ... .. oo e 12 g
Tailgate sLrUTAMAEMRIIS. s iwn e e b e e 4 20 15
SERERCTE RIS Lorl s aiids e bs cremlml Ss bl e s Bl M 35 25
Rear crossmemberto- l[ock Bolts . oo vovnn samain cie s 55 43
Rearbodypanél-te-leckbolls o oo rein weans vasi s 20 15
ErORUSeat MORRHIRGE sompameiss 0 e aEnes B s 20 15
Frantseat backbo-fame Boliss, o, co i o sevawt das s s me s s 30 22
% 2 The basic maintenance routine for the
. - 2 Maintenance - bodywork and bodywork is washing preferably with a lot of
1 General information underframe - g\\\\' watgr, from a hose.gTIIJﬂs will rimove all the
% loose solids which may have stuck to the

The main body structure is a welded
construction of individually shaped panels
which make up a ‘'monocogue’ bodyshell,
without a separate chassis, Various areas are
strengthened to provide for suspension,
steering and engine attachments and load
distribution. The whole shell 1s very strong and
rigid for its weight.

The front wings are bolted in position and
can be renewed without special equipment.

Interior fittings are of an extremely high
standard, even on hasic models.

1 The general condition of a vehicle's
hodywork is the one thing that significantly
affects its value. Maintenance is easy but
needs to be regular. Neglect, particularly after
miner damage, can lead guickly to further
deterioration and costly repair bills. It is
Important also to keep watch on those parts
of the vehicle not immediately visible, for
instance the underside, inside all the wheel
arches and the lower part of the engine
compartment,

vehicle. It is important to flush these off in
such a way as to prevent grit from scratching
the finish. The wheel arches and underframe
need washing in the same way to remove any
accumulated mud which will retain moisture
and tend to encourage rust. Strange as it may
seem, the best time to clean the underframe
and wheel arches is in wet weather when the
mud is thoroughly wet and soft. In very wet
weather the underframe is usually cleaned of

large accumulations automatically and this is
a good tima for ingnartinn

11
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3 Periodically, except on vehicles with a wax-
based underbody protective coating, it is a
good idea to have the whole of the
underframe of the vehicle steam cleaned,
engine compartment included, so that a
thorough inspection can be carried out to see
what minor repairs and renovations are
necessary. Steam cleaning is avallable at
many garages and is necessary for removal of
the accumulation of oily grime which
sometimes is allowed to become thick in
certain areas, If steam cleaning facilities are
not available, there are one or two 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 ar the coating will he
removed. Such vehicles should be inspected
annually, preferably just prior to winter, when
the underbody should be washed down and
any damage to the wax coating repaired.
Ideally, a completely fresh coat should be
applied. It would also be worth considering
the use of such wax-based protection for
injection into door panels, sills, box sactions,
etc, as an additional safeguard against rust
damage where such protection is not
provided by the vehicle manufacturer.

4 After washing paintwork, wipe off with a
chamais leather to give an unspotted clear
finish. A coat of clear protective wax polish,
will give added protection against chemical
pollutants in the air. If the paintwork sheen
has dulled or oxidised, use a cleanar/polisher
combination to restore the brilliance of this
shine, This requires a little effort, but such
dulling is usually caused because regular
washing has been neglected. Care needs to
be taken with metallic paintwork, as special
non abrasive cleaner/polisher is required to
avoid damage to the finish. Always check that
the door and sill drain holes and pipes are
completely clear so that water can be drained
out {see illustrations). Bright work should be
treated in the same way as paint work.
Windscreens and windows can be kept clear
of the smeary film which often appears, by the
use of a proprietary glass cleaner. Never use
any form of wax or other body or chromium
polish on glass.

Convertible

5 A manual or electrically operated hood is
fitted to Convertible models. Maintenance of
the hood and its operating mechanism I3
minimal, but the following points should be
noted to ensure that the hood has a long life
and is satisfactory in operation.

6 Before lowering the hood, make sure it is
clean and dry and that the heated rear
window is switched off. (Operating the heated
rear window whilst the hood is lowered can
cause permanent damage.)

7 Clean the hood regularly, using a soft
prush, warm water and a mild detergent. Do
not Use strong detergents or solvents.
Stubborn stains can be removed with special
products designed for cleaning plastics.

8 The use of automatic car washes is not
recommended for convertible models, as
there is a risk of introducing water between
the layers of the hood fabric.

3 Maintenance - upholstery and %
carpets g:

Mats and carpets should be brushed or
vacuum cleaned regularly to keep them free of
grit. IFthey are badly stained remove them
fram the vehicle for scrubbing or sponging and
make quite sure they are dry before refitting.
Seats and interior trim panels can he kept
clean by wiping with a damp cloth and a
proprietry car interior wax polish. If they do
become stained {which can be more apparent
on light coloured upholstery) use a little liquid
detergent and a soft nail brush to scour the
grime out of the grain of the material. Do not
forget to keep the headlining clean in the same
way as the upholstery. When using liquid
cleaners inside the vehicle do not over-wet the
surfaces being cleaned. Excessive damp
could get into the seams and padded interior
causing stains, offensive odours or even rof, If
the inside of the vehicle gets wet accidentally it
15 worthwhile taking some trouble to dry it out
properly, particularly where carpets are
involved. Do not leave oil or electric heaters
inside the vehicle for this purpose.

X
4 Minor body damage - repair &
%

Mote: For more detailed information about
bodywork repair, the Haynes FPublishing
Group pubish a book by Lindsay Porter catted
The Car Bodywork Repair Manual This
incorporates formation on sitch aspects as
rust  treatment, painfing and glass-fibre
reprairs, as well as details on more ambitious
repairs involving welding and paret beating.

Repairs of minor scratches in
bodywork

1 If the scratch is very superficial, and does not
penetrate to the metal of the bhodywork, repair is
very simple. Lightly rub the area of the scratch
vath a paintwork renovator, or a very fine cutting
paste, to remove loose paint from the scratch

and to clear the surrounding bodywork of wax
polish. Rinse the area with clean water,

2 Apply touch-up paint to the scratch using a
fine paint brush; continue to apply fine layers
of paint until the surface of the paint in the
scratch is  level with the surrounding
paintwork. Allow the new paint at least two
weeks to harden, then blend it into the
surrounding paintwork by rubbing the scratch
area with a paintyork renovator or a very fine
cutting paste

3 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 scratch with a penknife, then
apply rust inhibiting paint to prevent the
formation of rust in the future, Using a rubber
or nylon applicator fill the scratch with
bodystopper paste. If required, this paste can
be mixed with cellulose thinners, to provide a
very thin paste which is ideal for filling narrow
scratches. Before the stopper-paste in the
scratch hardens, wrap a piece of smocth
cotton rag around the top of a finger. Dip the
finger in cellulose thinners and quickly sweep
it across the surface of the stopper-paste in
the scratch; this will ensure that the surface of
the stopper-paste is slightly hollowed. The
scratch can now be painted over as described
earlier in this Section.

Repairs of dents in bodywork

4 When deep denting of the vehicle's
bodywork has taken place, the first task is to
pull the dent out, until the affected bodywork
almost attains its original shape. There is little
peint in trying to restore the eriginal shape
completely, as the metal in the damaged area
will have stretched on impact and cannot be
reshaped fully to its original contour. Itis better
to bring the level of the dent up to a point
which is about 3 mm below the level of the
surrounding bodywork. In cases where the
dent is very shallow anyway, it is not worth
trying to pull it out at all. If the underside of the
dent is accessible, it can be hammered out
gently from behind, using a mallet with a
wooden or plastic head, Whilst doing this, hold
a suitable block of wood firmly against the
outside of the panel to absorty the impact from
the hammer blows and thus prevent a large
area of the bodywork from being helled-out”,

2.4a Door drain holes

2.4b Clearing a sill drain hole
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5 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 technigue is called for. Drill
several small holes through the metal inside
the area - particularly in the deeper section,
Then screw long self-tapping screws into the
holes just sufficiently for them to gain a good
purchase in the metal, Now the dent can be
pulled out by pulling on the protruding heads
of the screws with a pair of pliers.

6 The next stage of the repair is the removal
of the paint from the damaged area, and from
an inch or so of the surrcunding “sound’
bodywork. This is accomplished most easily
by using a wira brush or ahbrasive pad oh a
power drill, although it can be done just as
effectively by hand using sheets of abrasive
paper. To complete the preparation for filling,
score the surface of the bare metal with a
screwdriver or the tang of a fie, or
alternatively, drill small heles in the affected
area. This will provide a really good “key' for
the filler paste.

7 To complete the repair see the Secticn on
filling and respraying.

Repairs of rust holes or gashes in
bodywork

8 Remove all paint from the affected area and
from an inch or so of the surrounding "sound”
bodywork, using an abrasive pad or a wire
brush on a power drill. If these are not
available a few sheets of abrasive paper will
do the job most effectively. With the paint
removed you will be able to judge the severity
of the corrasion 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 guicker and more satisfactory
to fit a new panel than te attempt to repair
large areas of corrosion.

g Remove all fittings from the affected area
except those which will act as a guide to the
original shape of the damaged bodywork {eg.
headlights etc). Then, using tin snips or a
hacksaw blade, remove all loose metal and
ary other metal badly affected by corrasion.
Hammer the edges of the hole inwards in order
to create a slight depression for the filler paste,
10 Wire brush the affected area to remove
the powdery rust from the surface of the
ramaining metal. Paint the affected area with
rust inhibiting paint if the back of the rusted
area s accessible treat this also,

11 Betfore filling can take place it will be
necessary to block the hole insome way, This
can be achieved by the use of aluminium or
plastic mesh, or aluminium tape,

12 Aluminium or plastic mesh or glass fibre
matting is probably the best matenial 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 56 that its
edges are below the level of the surrounding
bodywork. It can be retained in position by
several blobs of filler paste around its
periphery.

13 Aluminium tape should be used for small
or very narrow holes. Pull a piece off the roll
and 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
he overlapped if the thickness of one piece is
insufficient. Burnish down the edges of the
tape with the handle of a screwdriver or
similar, to ensure that the tape is securely
attached to the metal underneath,

Bodywork repairs - filling and
respraying

14 Before using this Section, see the
Sections on dent, deep scratch, rust holes
and gash repairs.

15 Many types of bodyfiller are available, but
generally speaking those proprietary Kits
which contain a tin of filler paste and a tube of
resin hardener are best for this type of repair
which can be used directly fram the tube. A
wide, flexible plastic or nylon applicator will be
found Invaluable for Imparting a smoeoth and
well contoured finish to the surface of the
filler.

16 Mix up a little filler on a clean piece of
card or board - measure the hardener
carefully {follow the maker's instructions on
the pack] otherwise the filler will sat too
rapidly or too slowly. Alternatively, a no-mix
brand can be used straight from the tube
without mixing, but daylight is required to cure
it. Using the applicator apply the filler paste to
the prepared area; draw the applicator across
the surface of the filler to achieve the correct
contour and to level the surface. As soon as a
contour that approximates to the correct one
is achieved, stop working the paste - if you
carry on too lang the paste will become sticky
and begin to ‘pick-up’ on the applicator.
Continue to add thin layers of filler paste at
twenty minute intervals until the lavel of the
filler is just proud of the surrounding
bodywork.

17 Once the filler has hardened, excess can
he 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 he completely flat. During the
smoathing of the filler surface the wet-and-dry
paper should be periodically rinsed in water.
This will ensure that a very smooth finish s
imparted to the filler at the final stage.

18 At this stage the ‘dent’ should be
surrounded by a ring of bare metal, which in
turn should be encircled by the finely
feathered’ edge of the good paintwork. Rinse
the repair area with clean water, until all of the
dust produced by the rubbing-down
operation has gone.

19 Spray the whole area with a light coat of
primer, - this will show up any imperfections in
the surface of the filler. Repair these
imperfections with fresh filler paste or

bodystopper, and once more smooth the
surface with abrasive paper. If bodystopper is
used, it can be mixed with cellulose thinners
to form a really thin paste which is ideal for
filling small holes. Repeat this spray and
repair procedure until you are satisfied that
the surface of the filler, and the feathered
edge of the paintwork are perfect, Clean the
repair area with clean water and allow to dry
fully.

20 The repair area is now ready for final
spraying. Paint spraying must be carried out
in a warm, dry, windless and dust free
atmosphere. This condition can be created
artificially if you have access to a large indoor
working area, but if you are forced to work in
the open, you will have to pick your day very
carefully. If you are working indoors, dousing
the floor in the work area with water will help
to settle the dust which would otherwise be in
the atmosphere. If the repair area is corfined
to one body panel, mask off the surrounding
panels; this will help to minimise the effects of
a slight mis-match in paint colours. Bodywork
fittings (eg. trim strips, door handles etc) will
also need to be masked off. Use genuing
masking tape and several thicknesses of
newspaper for the masking operations.

21 Before commencing to spray, agitate the
aerosol can thoroughly, then spray a test area
{an old tin, or similar} until the technique is
mastered. Cover the repair area with a thick
coat of primer; the thickness should be built
up using several thin layers of paint rather
than one thick one. Using 400 grade wet-and-
dry paper, rub down the surface of the primer
until it is really smooth. While doing this, the
work area should be thoroughly doused with
water, and the wet-and-dry paper periodically
rinzad in water. Allow to dry before spraying
on more paint.

22 Spray on the top coat. again building up
the thickness by using several thin layers of
paint. Start spraying in the centre of the repair
area and then, using a circular moticn, work
outwards until the whole repair area and
about 2 inches of the surrcunding original
paintwork is coverad. Remaove all masking
material 10 to 15 minutes after spraying on
the final coat of paint.

23 Allow the new paint at least two weeks to
harden, then, using & paintwork renovatoror a
very fine cutting paste to the edges of the
paint, Finally, apply wax polish,

Plastic components

24 With the use of more and more plastic
body compenents by the vehicle
manufacturers (eg. bumpers, spoilers, and in
some cases major body panels), rectification
of more serious damage te such items has
become a matter of either entrusting repair
work to a specialist in this field, or renewing
complete componeants. Repair of such
damage by the DIY owner is not really feasible
owing to the cost of the equipment and

materials required for effecting such repairs.
The basic technisma invalyas making a arooya

11



11+4 Bedywork and fittings

along the line of the crack in the plastic using
a rotary burr in a power drill. The damaged
part is then weldead back together by 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
smoath fimsh. 1t is important that a filler rod of
the correct plastic is used, as body
components can be made of a varnety of
different types (eq. polycarbonate, ABS,
polypropylens).

25 Damage of a less serious nature
{abrasions, minor cracks etc) can be repaired
by the DIY owner using a two-part epoxy filler
repair material, or a no-mix filler which can be
used directly from the tube. Once mixad In
equal proportions {or applied directly from the
tube in the case of a no-mix filler), this is used
in similar fashion to the bodywork filler used
on metal panels. The filler is usually cured in
twenty to thirty minutes, ready for sanding
and painting.

26 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 possible owing to the complex range
of plastics encountered in body component
applications. Standard paints, generally
speaking, will not bond to plastic or rubber
satisfacterily, but a professional spraymatch
paints to match any plastic or rubber finish
can bre obtained from dealers. However, it is
now possible to obtain a plastic body parts
finishing kit which consists of a pre-primer
treatment, a primer and coloured top coat.
Full instructions are normally supplied with a
kit, but basically the method of use is to first
apply the pre-primer to the component
concerned and allow it to dry for up to 30
minutes. Then the primer is applied and left to
dry for about an hour before finally applying
the special coloured top coat. The result is a
correctly coloured component where the paint
will flex with the plastic or rubber, a property
that standard paint does not normally posses.

X
5 Major body damage - repair &
b
Where seriocus damage has occurred, or
large areas need renawal due to neglect, it
means that complete new panels will need
welding in, and this Is best left to
professionals. If the damage is due to Impact,
it will also be necessary to check completely
the alignment of the bodyshell, and this can
only be carred out accurately by a
Vauxhall/Opel dealer using special jigs. If the
hody is left misaligned, it 15 primarily
dangerous as the car will not handle properly,
and secondly, uneven stresses will be
imposed on the steering, suspension and
possibly transmission, causing abnormal
wear, or complete failure, particularly to such
iterns as the tyres.

6.3 Removing a bonnet hinge bolt

& Bonnet - removal and refitting

Y

Removal

1 Open and prop the bonnest.

2 When an under-bonnet light is fitted,
disconnect its electrical lead.

3 Mark around the hinge bolts with a soft lead
pencil as a guide for refitting. Have an
assistant support the bonnet, then remove the
hinge bolts from each side {see illustration).
4 Lift away the bonnet. If it i to be re-used,
rest it carefully on rags or cardboard. If a new
bonnet is to be fitted, transfer serviceable
itemns (rubber buffers, lock striker etc) to it
Refitting

3 Refit in the reverse order to removal, using
the hinge bolt alignment marks for guidance
when applicable,

6 If the lock striker was disturbed, adjust it to
the dimension shown before tightening its
locknut {see illustration).

7 Adjust the hinge bolts and front buffers until
a good fit is obtained with the bannet closed.

7 Bonnet release cable - removal
and refitting

Vo

Removal

1 Open up the bonnet and unbolt the cable
clip from the rear of the bonnet lock platform.
2 Prise the cable and fitting out of the release

6.6 Bonnet lock striker adjustment

T Striker
2 Washer
3 Coil spring

4 Locknut
X =40tc 45 mm

slide, using a screwdriver against the spring
tension.

3 Inside the car, free the cable from the
release lever and brackst.

4 Release the grommet from the bulkhead
and withdraw the cable from under the
honnet.

Refitting

& Fit the new cable in the reverse order to
removal. Adjust the position of the cable
under the front panel clip so that, with the
release lever at rest, the inner cable is just
slack. Check that the release slide moves
when an assistant operates the release lever,
then close the bonnet and check for correct
operation.

8 Front trim panel - removal and %
refitting &

Removal

1 The front trim panel incorporates the
radiator grille and the front bumper,

2 Remove the three screws which secure the
panel to the beonnet lock platform (see
illustration).

3 From under the vehicle remove the two
nuts which secure the lower part of the panel
{see illustration).

4 Pull the panel forwards so that it slides off
the side mountings. If frent foglights are fitted,

8.2 Undoing a front trim panel screw

8.3 Front trim panel securing nut (arrowed)
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disconnect them as the panel is withdrawn
{see illustration}. Also disconnect the
headlamp washer pipes {when fitted).

Refitting

5 Refitin the reverse order to removal. The side
mountings are nyveted in position and can be
renewed if wished after drilling out the rivets.

9.2 Rear trim panel securing nut

= —

2

9.3 Freeing one end of the rear trim panel -
screw holes arrowed

8 Rear trim panel - removal and
refitting

PR

Removal

1 Remove the number plate lamps {see
Chapter 12}.

2 Inside the car, free the soft tnim from the
rear panel to expose the two securing nuts
(see illustration). Remove the nuts.

3 Remove the two screws from inside each
whesl arch to free the ends of the rear trim
panel (see illustration). Withdraw the panel,
disconnecting the rear foglight wires as it is
withdrayen.

Refitting

4 Refit in the reverse order to removal.

10 Front wing - removal and
refitting

V4

Removal

1 Remove the front tnim panel, as described
in Section &,

2 Remove the direction indicator lamp unit
(see Chapter12),

3 Remove the wheel arch protective panelling
by pushing the centres out of the plastic nvets
and unclipping it from the edge of the wing.
Remove the headlamp washer reservoir, when
fitted.

4 Remove the twelve bolts which secure the
wing to the car. Free the wing from the sealing
compound on its flanges and remove it

Refitting

5 Clean all sealant away from the body
flange; commence refitting by applying a thick
bead of new sealant.

6 Offer the wing to the vehicle and bolt it
loosely into position. When it is correctly
aligned with the surrcunding bodywork, fully
tighten the bolts.

7 Coat the inside of the wing with protective
wax or similar compound; when necessary,
paint the outside of the wing to match the rest
of the car,

8 Refit the headlamp washer reservoir, when
applicable,

9 Refit the wheel and protective panelling.
using new plastic rivets or other proprietary
fasteners.

10 Refit the direction indicater lamp and the
front trim panel.

11 Wind deflector - removal and %
refitting &

Removal

1 The wind deflector fills the gap between the
rear of the bonnet and the base of the
windscreen.

2 Ramove both windscraen wiper arms (see
Chapter 12).

3 Remove the wind deflector securing screws
{see illustrations).

4 Free the wind deflector from its clips and
remove it. Disconnect the windscreen washer
hoses as it is withdrawn,

11.3a Wind deflector screw at the wing

11.3b Wind deflector screw near the wiper

11



11+6 Bodywork and fittings

f

12.2 Window winder handle spring clip
{arrowed)

5 The two halves of the wind deflector can be
separated if wished by pulling them apart.
Each half may also be removed individually,
leaving the other in place.

Refitting

& Refit in the reverse order to removal.

12 Door inner trim panel -
removal and refitting

FFFF

Removal

1 Procedure is described for a front door; rear
doors are similar, except where noted.

2 Except on madels with alectric windows,
the window winder handle must first be
removed. In the absence of special tool
KM-31 7-A, release the handle securing clip
by introducing a strip of rag between the
handle and the door trim panel and working it
back and forth to pick up the ends of the clip.
Remove the handle, clip and trim plate {see
illustration).

3 Prise the surround from the remote control
handle {see illustration},

4 Unscrew the interior lock button (see
illustration).

5 When a door pocket is fitted, prise out the
screw cover and remove the securing screw
{see illustrations). Remove the two screws at
the bottom of the pocket, if fitted, then
remove the pocket. On rear doors, unclip the
ashtray housing.

6 Remove the armrest. Precise details of
fixing will vary with trim level, but usually there

12.3 Removing the surround from the
remote control handle

are two Torx screws at the fore end (see
illustrations). Some armrests also have an
ordinary self-tapping screw at the rear end.

7 With some trim levels there is a self-tapping
screw securing the trim to the door shut face.
Remove this if present {see illustration).

8 Uncap the retaining clips with a
broad-bladed screwdriver or a palette knife
and remove the panel. The degree of force
needed to release the clips is not far off that
which will break them: obtain new clips for
refitting if necessary.

9 Free the plastic sheets from the door or trim
panel as appropriate.

Refitting

10 Refit in the reverse order to removal. make
sure that the plastic sheet is intact and securely
glued round the bottom and sides on the door:
if it is broken ar detached, raimwater may leak
inte the vehicle or damage the door trim.

12.4 Unscrewing the lock button

13 Door - removal and refitting

FHE)

Removal

1 The doar hinges are welded onto the door
and onto the hinge pillar. The only remedy for
worn hinges, unless oversize pins can be
procurad, is to renew the door and/or pillar.

2 To remove a door, open it fully and support
its lower edge with well-padded blocks.
Disconnect any door compenent wiring
harness (mirrors, windows, central locking
atc).

3 Disconnect the check strap and have an
assistant support the door whilst the hinge
pins are extracted. The pins should be
extracted upwards, using a slide hammer,
after removing their caps.

12.5a Door pocket screw cover

12.6a Removing the armrest screw cover

12.6b Removing an armrest screw

12.7 Trim securing screw on the door shut
face - rear door shown
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13.4 Adjusting a door lock striker

Refitting

4 Refit the door in the reverse order to
removal, Using new hinge pins. Gross
adjustment of the door position |s possible by
bending the hinges or hinge eyes. Fine
adjustment to obtain satisfactory shutting is
made by turhing the socket-headed lock
striker {see illustration).

14 Door lock - removal and
refitting

FHEp

Removal

1 Remove the door trim panel {Section 12).
2 Remove the three screws which secure the
lock to the door shut face {see illustration).

—
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A

14.4 Door lock attachments inside the door

C Exterior handle rod
D Lock cylinder arm

A Remote control
handie rod
B Lock button rod

3 Disconnect the control rods and remove the
lock. {In the case of the front door, do not
disconnect the interior lock button rod, but
withdraw the lock and rod complate.}

Refitting

4 Refit in the reverse order to removal. When
refitting the front door lock, make sure that
the tongue on the lock engages with the slot
in the cylinder arm {see illustration).

5 Check for correct operation before refitting
the door trim panel.

15 Door exterior handle -
removal and refitting

Vil

Removal

1 Remove the door trim panel, as described
in Section 12.

2 Wind up the window fully.

3 Unclip the handle-to-lock rod from the lock.
4 Unbolt the handie from inside the door and
remove it Some manipulation will be needed
to get the goose-neck and the operating rod
through the hole.

Refitting

5 Refit in the reverse order to removal. Check
for correct operation before refitting the trim
panel.

2y
16 Door remote control handle - %
removal and refitting &

Removal

1 Remove the door trim panel, as described
in Section 12,

2 Slide the handle rearwards to free it (see
illustration}. Unhook the link rod and remove
it from the door.

Refitting

3 Refit in the reverse order to removal. Check
for correct operation before refitting the trim
panel.

17 Front door lock cylinder -
removal and refitting

V

Removal

1 Remove the door trim panel, as described
in Saction 12,

2 Release the lock cylinder retaining clip by
prising it forwards, Withdrawr the cylinder and
associated components from the outside of
the door.

3 The cylinder may be separatad from the
other items by inserting the key in the slot,
then using a screwdrver to prise off the end
piece and arm. Withdraw the cylinder from the
housing and recover the circlip ({see
illustration).

Refitting

4 Reassemble in the reverse order, noting the
position of the spring legs and their
relationship to the arm.

5 Refit in the reverse order to removal, Check
for correct operation befare refitting the trim
panel.

18 Window lifting mechanism -
removal and refitting

Vi

Removal

1 Remove the door trim panel, as described
in Section 12,

2 Various types of mechanism may be fitted:
scissors or cable, manual or electric. In all
cases the principles of removal are similar,
The electric motors cannot be repaired,
though sometimes they can be renswed
separately from the lifting meachanism. Note:
On Convertible models with efectric windows,
prior to removal position the window fifting
mechanism and secure it in position with
somme stout wire as sfiown (see illustration).
This will prevent the mechanism being
suddenly refeased as it Is disconnecied.

3 Lower the window to the halfway position
and wedge it securely.

4 Disconnect the wiring harness from the
elactrically-operated mechanism.

5 Drill the heads off the rivets and remove the
mechanism from the door. The cable

—

17.3 Exploded view of lock cylinder

1 Key 5 Seal

2 Cylinder & Spring

3 Circlip 7 Arm

4 Housing 8 End piece
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=S

18.2 Convertible electric window lifter arm
secured {1) prior to removal of the
regulator unit

18.6 Scissors lifting mechanism slider

mechanism lifter must also be unbolted from
the window channel {see illustrations).
Refitting

& Refit in the reverse order to removal, using
new blind rivets. Lubricate the sliders and
channel of the scissors type mechanism with
silicone grease (see iliustration). Tension the
cable on the electric mechanism by turning
the adjusters through 90°.

7 Check for correct operation befare refitting
the door trim. On Convertible models the
operation of the window can be adjusted by
slackening the meounting bolts and
repositioning the window guide. Find the
place where the window operates the
smoothest the securely tighten the bolts,

19 Door window - removal and
refitting

FHFE

Removal

1 Remove the door trim panel as described in
Section 12.

2 Remave the window weatherstrip from the
top of the opening in the door.

3 In the case of the rear door, unbolt and
remove the rear guide rail, then remove the
fixed part of the window complete with seal.

4 If a scissors type lifter is fitted to the front
door remove the rear guide rail. If a cable type
lifter is fitted, unbolt the lifter from the glass
channel,

18.5a Two window lifting mechanism
securing rivets (arrowed)

5 Carefully lift the window out through its
cpening in the door. It will have to be tilted at
a considerable angle.

Refitting

6 Refit in the reverse order to removal. Adjust
the angle of the rear doar window guide rail by
means of the adjustment screw and locknuts
until smooth operation is achieved (see
illustration), Note that there are two locknuts,
one on each side of the panel.

a
20 Tailgate - removal and refitting N
X
Removal
1 Open the tallgate and have an assistant
support it.

2 Disconnect the rear screen washer tube
and any wiring that enters the tailgate - this
will vary according to model and equipment.
Remove the tailgate trim panel if necessary to
carry out the disconnections.

3 Disconnect the struts from the tailgate - see
Section 22,

4 Extract the hinge pin circlips and press or
drive out the hinge pins {see illustration). Lift
away the tailgate.

Refitting

5 Refit In the reverse order to removal. Note
that the circlip ends of the hinge pins face
outwards. Lubricate the pins before fitting.

y /8

A

~ s

18.5b Window lifting channel bolts

{arrowed)
: . &
21 Tailgate hinge - removal and %
refittin
g 0
Removal
1 Open the tailgate and have an assistant
support it.

2 Disconnect the strut on the side being
worked on see Section 22.

3 Extract the circlip and press or drive out the
hinge pin.

4 Unclip the roof tim panels and loosen the
headlining to gain access to the hinge screws.
5 Undo the two screws with an offset
screwdriver and remove the hinge, seal and
screw plate.

Refitting

6 Refit in the reverse order to removal.
Tighten the hinge screws to the specified
torgue. Lubricate the hinge pin before fitting;
fit the pin with its circlip end facing outwards.

: R

22 Tailgate strut - removal and %

refittin N

J R
Removal

1 Gpen the tailgate and have an assistant

support it.
2 Release the strut from its mounting

Balljoints by prising the spring clips a little way
out and pulling the strut off the balljcints {see
illustration). If the strut is to be re-used, do

19.6 Adjusting the rear window guide rail
There is another locknut behind the panel

20.4 Tailgate hinge showing circlip
farrowed)
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22.2 Releasing a tailgate strut spring clip

not remove the spring clips completely, nor
prise them out further than & mim (0.24 in),

3 Dispose of used struts carefully, since thay
contain gas under pressure.

Refitting
4 Refitin the reverse order to removal.

23 Tailgate lock - removal and
refitting

Y il

Removal

1 Remove the tailgate trim panel by releasing
its retaining clips.

2 Remaove the retaining screws from the lock
{see illustration). There are three retaining
screws on the Hatchback, four on the Estate
and Van.

24.3 Tailgate lock cylinder removal - roll
pin and circlip arrowed
A Key number

23.2 Tailgate lock retaining screws
{arrowed) - Hatchback

3 Unhook the operating rod from the lock
cylinder arm (see illustration}. It may be
necessary to unbolt the lock cylinder in order
to disengage the rod. Remove the lock and
rod together.

4 If a new lock is being fitted, transfer the
spring and rod to it.

Refitting

5 Refit inthe reverse order to removal. Check
for correct operation before refitting the trim
panel.

24 Tailgate lock cylinder -
remaoval and refitting

Vil

Removal

1 Remove the tailgate tim panel by releasing
its retaining clips.

2 Remove the two retaining nuts, disengage
the lock operating rod and remove the lock
cylinder, complete with housing.

3 Remove the lock cylinder from the housing
by driving out the roll pin, moving aside the
catch and extracting the circlip (see
illustration). Remove the cylinder with the key
inserted.

4 Fit the new cylinder and secure with the
circlip and roll pin.

Refitting

5 Refitting is a reversal of the removal
procedure. Check for correct operation before
refitting the trim panel.

1 7

B

25.4 Boot lid hinge bolts

253.5a Torsion rod central housing bracket

23.3 Lock operating rod connection to arm
{arrowed)

25 Boot lid and torsion rods -
removal and refitting

FFRY

Removal

1 Open the boat,

2 Draw alignment marks between the boot lid
and the hinge brackets on both sides of the
vehicle,

3 On models with central locking, disconnect
the lock motor connector. The connector is
located in the left-hand comer of the boot.

4 With the aid of an assistant, support the
boot lid and undo the hinge holts {see
illustration). Remove the boot lid.

5 The torsion rods are held in place by their
own spring tension. They can be removed by
carefully unhooking them first from the central
housing bracket, then from the hinge brackets
{see illustrations).

Refitting

6 Refitting is the reverse of the remowval
procedura, Observe the alignment marks if
refitting the original lid. If fitting a new lid, just
nip up the hinge bolts at first until satisfied
with the fit, then carry out final tightening.
Note: On early models it may be found that
despite correct alignment the hoot fid
contacts the rear screen at the centre of its

front edge. This can be remedied by fitting
ribber bump stops to imit the height of fravel
of the id (see illustration 25.5b).

25.5b Hinge bracket assembly

1 Torsion rod 2 Bump stop

11
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b o=

26.2 Boot lid lock securing screws

26 Boot lid lock components -
removal and refitting

Iy

Boot lid lock assembly - removal
and refitting

1 Mark a line around the outer edge of the
lock assembly on the boaot lid.

2 Remove the securing screws
illustration) and |ift away the lock,

3 Refitting is the reverse of the removal
procedure. Use the line marked before
removal as a guide to positioning the lock.

4 Check the operation of the lock by opening
and closing the boot lid several times. I
necessary adjust the position of the lock or
catch.

{see

Boot lock catch - removal,
refitting and adjustment

5 Remove the protective trim panel from the
boot lip.

6 Remove the retaining bolt. Disengage the
catch spigots and remove it {see illustration),
7 Refitting is the reverse of the remaoval
procedure.

8 The height of the catch may be adjusted by
slackening the retaining bolt and moving the
catch up or down to provide satisfactory
closing and a snug fit with the edge seal.

Boot Jid handle - removal and
refitting

9 Open the boot and remaove the two nuts,
accessible from inside, which secure the
handle {see illustration).

26.5 Boot lock catch retaining bolt (1),
spigots {2) and catch {3}

10 Refitting is the reverse of the removal
procedure.

27 Windscreen and other fixed s
glass - removal and refitting &

1 With the exception of the small fixed
windows in the rear passenger door, whose
removal is covered in Section 19, the fixed
glass is glued in position with adhesive.

2 Special tools, equipment and expertize are
required for successful remaoval and refitting
of glass fixed by this method. The work must
therefore be left to a GM dealer, a windscreen
specialist or other competent professional.

3 The same remarks apply If sealing of the
windscreen or other glass surround is
necessary.

28 Rear quarterlight (opening
type) - removal and refitting

P

Removal

1 Unclip the interior trim panels from around
the quarterlight,

2 Remove the three screws which secure the
catchto the bady.

3 Unscrew the two special nuts which hold
the hinges to the front of the quarterlight.
Remaove the quarterlight and recover the
hinge securing components,

4 Transfer the catch to the new quarterlight, if
applicable, by drilling out the connecting pin
and unscrewing the glass fitting. Use a new
connecting pinon reassembly.

Refitting
5 Refit in the reverse order to removal.
_ y . i
29 Rear quarterlight (opening ‘i%
type) - weatherstrip renewal &

1 Remove the guarterlight, as described in
the previous Section.

2 Cut the old weatherstrip and rubber mount
from the body flange, Clean up the flange, but
do not remove the old adhesive complataly.

3 Clean the mating face of the new
weatherstrip with petrol or other suitable
solvent, taking appropriate precautions.

4 Apply a 6 mm bead of polyurethang-based
glass adhesive on top of the remains of the
old adhesive.

& Fit the new weatherstrip, refit the
quarterlight and keep it closed for at least four
hours {or as advised by the makers of the
adhesive) to allow the adhesive to set,

. . . D
30 Exterior rear view mirror %
components - removal and &
refitting
Mirror glass

1 On all types, the mirror glass may be
renewed separately.

2 Prise out the old glass {if intact] with a
wooden wedge, and when applicable
disconnect the electrical cables. Engage the
new glass with the linkage, connect the wires
if applicable and snap the glass home (see
illustrations). Be careful when pressing the
glass home: the sudden movement as the ball
enters its socket may cause the glass to
break.

Mirror motor - electric mirror

3 To renew an electric mirror motor, prise out
the glass as just described, undo the motor
securing screws  and  disconnect  its
multi-plug. Fit the new motor in the reverse
order to removal,

Complete mirror - manual mirror

4 To remove a manually adjusted mirror, pull
off the adjuster handle and unclip the corner

¥

I N

e N

26.9 Boot lid handle retaining nut

30.2a Remove the glass by levering with a
wooden wedge

30.2b Engage the linkage and press the
hall into the socket {arrowed)
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30.4 Mirror retaining screws (arrowed)

trim. Undo the three retaining screws and
remove the mirror (see illustration).
5 Refitting is the reverse of removal,

Complete mirror - electric mirror

6 Removal of the electrically adjusted mirror
is similar, but instead of pulling off the handle,
the wiring harness must be disconnected. The
harmess connector is inside the door cavity.

7 Refitting is a reversal of the removal
procedure.

31 Front seat - removal and
refitting

FFELY

Removal

1 Remove the trim which covers the seat
outboard rail. This trim is secured by a single
self-tapping screw at the front {see
illustration).

2 Remove the four bolts which secure the seat
rails to the floor (see illustrations). Removethe
seat, complete with rails; disconnecting the
seat heating wires (when fitted),

3 The seat can be separated from the rails if
wished, for example if attention to the
adjustment mechanisms is necessary.

32.4 Removing a head restraint guide
sleeve - push down with screwdriver to
release retaining lugs {arrowed)

31.1 Seat rail trim removal 31.2a Seat rail front retaining bolt

{one of two)

Refitting

4 Refit in the reverse order to removal, but
observe the following tightening sequence for
the rail bolts.
a) Nip up the rear bolts,
bj Tighten the front bolfs to the specified
torgie.
¢} Tighten the outboard rear bolt to the
specified forgue.
d} Tightarn the inboard rear bolt to the
specified torgie and refit the seat rail trim,

32 Head restraints - removal and % 31.2b Seat rail rear retaining bolt
refitting % (one of two)

® =

Removal 33 Re_ar seat - removal and g‘%

. refitting N

1 Both front and rear head restraints are R,
removed In the same way.

Removal

2 Pull the head restraint up as far as it will go.
3 Release the catch spring by pushing it
rearwards and remove the head restraint. The
catch springs are located on the left-hand
sidle on front seats and on the right-hand side
on rear seats.

4 The quide sleeves can be removed if
necessary by releasing the retaining lugs with
a screwdriver and pulling them upwards (see

1 Uncover the hinges at the front of the seat.
Free them by extracting the circlips and
removing the hings pins (see illustration).
The berch section(s) of the seat can now be
removed if wished.

2 Unclip the carpet from the backrest {see
illustration).

3 Free the backrest from its catches, unscrew

illustration}. the side hinges and remove the backrest. If a
- split seat is fitted, also separate the centre
Refitting bearing. On 3aloon models the rear seat

5 Refit in the reverse order to removal.

backrest cateh is retained by a nut, accessible
from inside the boot (see illustrations),

33.1 Rear seat front hinge - circlip arrowed 33.2 Removing a carpet securing plug

11
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33.3d Centre hinge top half bearing

33.5b Rear seat backrest catch - Estate
1 Striker
2 Distance to other sfriker = 17162 + 2.5 mm
3 Backrest
4 Rear quarfer pane!

Refitting

4 Refit in the reverse order to removal. When
securing the split type backrest start at the
centre and work outwards.

5 If adjustment of the catch striker is
necessary. slacken the nut at the back of the
striker pin, engage the seat backrest and then
tighten the nut. This applies to Hatchback
models. No procedure is laid down for Estate
models; details of the catch construction are
as shown {see illustrations).

33.3e Rear seat backrest catch retaining
nut - Saloon

34 Luggage area trim panel %
removal - general information &

The ‘soft’ trim panels and carpets are
mostly retained by plastic plugs. These can be
levered out, but sometimes break. Where
more frequent removal is envisaged, eg for
access to the spare wheel and tools, the
plugs are of a different design and incorporate
pulling straps.

The side covers may be removed by
unbolting them and (when applicable)
disconnacting the loudspeaker wires (see
illustration), They carry the rear parcel shelf
catches on some models; the catches can be
removed simply by pulling them towards the
centre of the vehicle,

Other 'hard" trim Panels are either clipped
or screwed into position,

e

b

3 =
7 :
F'

T =

33.5a Seat backrest catch striker -

Hatchback
» w _ S
35 Centre console - removal and %
refitting S
X
Removal

1 The centre console is in two parts: the rear
half, surrounding the handbrake lever, and the
front half, which sits below the heater
controls,

2 Commence removal with the rear half. Prise
out the screw cover and remove the securing
screw (see illustrations).

3 Slide the consocle rearwards to free it.
Removal of the front half may proceed without
further disturbing the rear; to remove the rear
half completely, disconnect or remove any
switches from It and lift it over the handbrake

levar,
4 Unclip the cover frem around the base of

34.2 Removing a luggage area side panel

35.2a Centre console rear half screw cover
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35.2b Removing the centre console rear
half screw

35.6 Centre console screw (arrowed)
below heater control panel

the gear lever. There is no need to remove the
gear lever boot itself. Undo the two screws to
front and rear of the gear lever (see
illustrations). On automatic transmission
versions, remove the selector lever cover.

35.4a Centre console screw {arrowed) to
rear of gear lever

5 Release the two retaining clips and remove
the oddments box from below the heater
control panel.

6 Remove the two screws which secure the
console to the heater control panel (see
illustration}. \Withdraw the console.

Refitting

7 Refit in the reverse order to removal.

36 Glovebox - removal and
refitting

Y

Removal

1 Open the glovebox and prise out the two
check strap plugs (see illustration).

2 Support the glovebox and remove the two
hinge bolts {see illustration). The glovebox
can now be removed.

Refitting

3 Refit in the reverse order to removal. Note
that the hinge balt holes are slotted to allow
for fine adjustment when fitting.

37 Seat belts - general

A

Warning: If the vehicle has been
involved in an accident in which
structural damage was
sustained all the seat belt
camponents must be renewed.

36.2 Glovebox hinge bolt

37.5 Front seat belt inertia reel and lower
mounting bolts (arrowed)

35.4b Centre console screw {arrowed) in
front of gear lever

1 Inertia reel front seat belts are fitted to all
models. According to trim level, these may
have adjustable upper mountings. Rear seat
belts are available as an optional extra at time
of purchase, or as a kit for aftermarket fitting.
2 Keep the belts untwisted so that they
retract into their reels when not in use.
Occasionally check the function of the inertia
reel units by braking sharply from 5 mph
{traffic permitting); the belts should lock. A
defective unit must be renewed.

3 Only use soap and water to clean the belts.
Strong detergents, bleaches or dyes may
weaken the webbing. After cleaning, keep the
belts extended until they are dry.

4 Belts which have been subject to impact
loads must be renawed,

5 When renewing a belt, note carefully the
fitted sequence of mounting washers and
spacers. Use new mounting components
when these are supplied, and tighten the
mountings to the specified torque {see
illustration).

6 Access to the adjustable top mounting is
not immediately obvious, It i35 necessary to
ramaove the floor level trim strip, then free the
doar seal from the pillar. The pillar trim can
then be pulled inwards to free its top and
centre mountings, then slid downwards to
release the bottom lip. Notice how the belt
feeds through the pillar trim (see
illustrations).

7 Access to the rear inertia reel is gained by
removing most of the rear quarter trim panals;

37.6a Front seat belt adjustable top
mounting

11
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37.6b Belt feeds through guide in pillar trim

on 5-door models the door seal will have to be
disturbed to remove the panels. Access to the

floor mountings is gained by folding the seat

forwards (see illustrations),

38 Sunroof - operation and
maintenance

1 A slide-and-tilt glass panal sunrcof is
available as an optional extra on most models..

It is operated by a crank handle. After
depressing the release button, turning the
handle anti-clockwise open the roof. Turning

37.7a Rear seat belt inertia reel

the handle clockwise when the roof is closed
causes its rear end to tilt up for ventilation.

2 A louvered panel, known as a sunshads,
can be drawn out under the glass. This should
only be done when the glass is closed or in
the ‘tilt” position.

3 Maintenance is confined to checking
periodically that the drain hoses are not
blocked at their lower ends,

4 No lubrication or other maintenance is
specified.

37.7b Rear seat belt upper mounting

37.7c Rear seat belt floorpan mounting
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Battery - removal and refitting

Battery check and maintenance ....... ... ..... ... See Chapter 1
BB rerteE e 4 et s A fese S e Seiaad | 1)
Central locking system - general information and component

EREElle pinsliest Sans Taallnrs sohe s bpe Eobe wllvie gelas | 16

Heated seats - general information ... . oo veeie i i 13
Homis) - removal and refitting ... ..o iii e 5
Instrument jpanel - removal and refitting ... .o e 8
Instrument panel - dismantling and reassembly ....... ... ...... 9

Loudspeakers -removaland refitting . ... 0. eie e 26

Check control system - general information .. ... oo ven. 24 Radio aerial -removal and refitting ... .00 v i e 27
Cigarette lighter - removal and refitting .. ... ... oo 7 Radio/cassette unit - removal and refitting ... ........ . ....... 25
Cloek - rermovalapd TeOLNG. o ew vy vinmes vemim viiies v 6 Speedometer cable - removal and refitting ... ..o 10
Electrical fault finding - general information ... ... vn e nn 2 Bwitehess rermpval e TERREIIG . w0 v s o s wrean 4
Headlamp/direction indicator lens assembly - removal and refitting .12 Tallgate contact pins and plate - removal and refitting ........... 18
Fuses and relays - general information .. ... ooiin e e 3 Rear window wiper motor- removal and refitting ......... . ... 21
General TRormmation. «ouws seuieaiaeal soasien deevi DA L 1 Trip computer - general information and component renewal . .. ... 15
Headlamp beam adjustment - general information ........ ...... 13 Windscreen/rear window washer system - general information ... .22
Headlamp dim-dip system (UK madels only) - general information . .14 Windscreen wiper motor and linkage - removal and refitting . ... ... 20
Headlamp washer system - general infermation ... v ovua 23 Wiperblades and arms - removal and refitting ... 00000 eea 19
Degrees of difficulty

Easy, suitable for 2 | Fairly easy, suitable %, | Fairly difficult, 2, | Difficult, stitable for 2y, | Very difficult, B,

newice with little & for beginner with Q% suitable for competent % experienced DIY & suitable for expert &

experience i&, some experience S: DI mechanic q\‘ mechanic & DIY or professional ?\‘

Specifications

General
System type

Fuses - early models
Fuse Rating {amps)

1 T8 & s SRGEeIEET SIS SRS R
2 T & g miliE RS W s W A
3 T bt amntiess oalgnondece y gimmoan ot ol ol prlh o
4 T s owanmeimeg SIRETTEMHETG SRR e W
8 T o sias ol Smdeiisls P rrendEie s Bl =G
6 T o stamie iR ST SRR R VTR R
7 T mdormnameresn arns.oribile memmdane o pommb, holdie s
8 T & pusmmesuins ERUNRETGING HSTRTREES PR AR G
9 DL m e em— ey m— i s——— i bhmne -
10 T o et SRS SRSEEATE PRSI S
11 AT m momewhasn e s ma—"———_t . — b —
12 PEL i s RS SRR R DR
13 26w b eremlacimn demoamm o d.m mmbaeeeby decn s b 0 m—
14 20 0w SRS ST D s W S
15 B sssiiiass nOe e R A A B i
16 RO 1 s S s B s M S e
14 P e A S R S BN e
18 ) o e S NI NG R 16

Note: Mot aff ifems fitted fo afl models

12 volt, negative earth

Gircuit{s}) protected

LH side and tail lamps

RH side and tail lamps, instrument and engine compartment
ilumination

LH main beam

RH main beam

LH dipped heam

RH dipped beam

Not used

Direction indicators, stop lamps and foglam relay
Wipers and washers

Rear foglamp

Horn and radiator fan

Heater blower

Reversing lamps, cigarette lighter, carburettor pre-heating, electric
mirrors and glovebox lamp

Interior lights, hazard warning flasher, clock and radio
Trailer feed (terminal 30}

Fuel injection control unit

Front foglamps

Heated rear windows

12
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Fuses - early models

Fuse Rating famps)
1 10

Circuit{s) protected

LH side and tail lamps, instrument and engine compartment
illumination, “lights-on” warning buzzer

RH side and tail lamps, number plate lamps

LH main beam

RH main beam

LH dipped beam

RH dinped beam

Mot used

Direction indicators, stop lamps and foglamp relay, ABS relay

¥ B ' BRC o p Ty B A R S
=it
o=

B G ARTE RS S R SRR PR R SRR G Wipers and washers
10 e e T e T T e T e S A Raar foglamp
M B sy A SRR S VR R e Horn and radiator fan
12 PO s oo D S o RS e S e S Heater blower
13 ZB s RS R R NS N R SR S Reversing lamps, cigarette lighter, carburettor pre-heating, electric
mirrers and glovebox lamp
14 BE wneen Suain aWiGTs s B iR T i B R M B Trailer feed {terminal 30}
15 A, Interior lights, hazard warning flasher, clock and radio
16 B e A T R s Fuel injection control unit
17 T T Front foglamps
18 R v LREEEREIE SRR TR e Heated rear window
19 O i oo i i e B R e SR e Central locking
20 A e R R R G e s Electric windows

Mote: Not afl iterns fitted fo alf models. Fuses 19 and 20 are located on the underside of the fusebox. On Convertibile modeis {where spplicable),
the fuse for the power hood systern s located on ihe left-hand suspension sirtit in the engine compartineri.

Bulbs
Lamp Wattage
HEAETNE s s s Somias siuae s imm oy S mes 60/55
Erontpatkinglamp o sisisemiinh seTsnsiia s hsEseiEmg aies 4
FIOMAOIRITI v smsme smomi s e s s s s F e 55
BirecHEIINGICEION INE boammemns oot suiss arbem b s s 21
SLOP/Aall FaIMID . oo e e s 21/5
Rearnumbearplatelamp .. ... iiiiiin i s 10
Ferersinlaifies coiey s Saise oamiii S SRl erETenE s 21
Engine compBataet I oo o v s g s g 10
Lugdage compartment IatmnD  sesve vesimsmnme o sosrm atng e 10
Glovebox:

EAPIITOASIE. oo s iom 5 b e S msen) e e 5

HABETIIOREES, omivsiios st Risi g Pl MR s i g 10
INStrUment warning lampPs ..o e e e e 1.2
Cigar HERET TIOTTARON swms s o e S sE s S 1.2
R GCera e 1R el oratd ot (T N e i I e e PRS- 1 S L 1.2
RO IOgEIMIEE  coumammore o w3 n G s 21
S ) e e o b e e e T O e e 1.2
GG MIRIMAHEI o wmmsiess s i s b uimms sisse 1.2
Selector lever index {fautomatic transmission) ... . .o e 1.2
Direction indicator siderepeater [@mMp ... o0 ve v e e v 5
MEMEE ISP I o verr gy o semai ©oeme s S 10

1 General information

A

The electrical system is of the 12 volt
negative earth type. Power for the lights and
all electrical accessories 15 supplied by a
lead/acid type battery which is charged by the
alternator.

This Chapter covers repair and service
procedures  for the various electrical
compeonents not associated with engine.

Warning: Before carrying out
any work on the electrical
system, read through the
precautions given in Safety
First! at the beginning of this
manual and Chapter 5

Information on the battery, alternator and
starter motor can be found in Chapter bA.

It should be noted that prior to working on
any component in the electrical system, the
battery negative terminal should first be
disconnected to prevent the possibility of
electrical short circuits and/or fires.

2y
2 Electrical fault finding - general %
information &

MNote: Refer to the precautions given in Safety
first!” and i Section T of this Chapter before
starting work. The following tesis refate to
testing of the main electrical circuits, and
sthould not be used to test deficate elecironic
circuits (such as anti-lock braking systems),

particiarty where an electronic control
module is tused.

General

1 A typical electrical circuit consists of an
electrical component, any switches, relays,
motors, fuses, fusible links or circuit breakers
related to that component, and the wiring and
connectors which link the component to both
the battery and the chassis. To help to
pinpoint a problem in an electrical circuit,
wiring diagrams are included at the end of this
Manual.

2 Before attempting to diagnose an electrical
fault, first study the appropriate wiring
diagram to obtain a complete understanding

of the components included in the particular
circuit conearmar Tha nnssihia solrces of a
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fault can be narrowed down by noting if other
components related to the circuit are
cperating properly. If several compornents or
circuits fail at one time, the problem is likely to
be related to a shared fuse or earth
connection.

3 Electrical problems usually stem from
simple causes, such as loose or corroded
connections, a faulty earth connection, a
blown fuse, a melted fusible link, or a faulty
relay (refer to Section 3 for details of testing
relays). Visually inspect the condition of all
fuses, wires and connections in a problem
circuit before testing the components, Use
the wiring diagrams to determine which
terminal connections will need to be checked
in order to pinpoint the trouble spot.

4 The basic tools required for electrical fault-
finding include a circuit tester or voltmeter {(a
12-volt bulb with a set of test leads can also
be used for certain tests), a self-powered test
light (sometimes known as a continuity tester);
an chmmeter (to measure resistance); a
battery and set of test leads; and a jumper
wire, preferably with a circuit breaker or fuse
incorporated, which can be used to bypass
suspect wires or electrical components.
Before attempting to locate a problem with
test instruments, use the wiring diagram to
determine where to make the connections.

5 To find the source of an intermittent wiring
fault (usually due to a poor or dirty
connection, or damaged wiring insulation), a
‘wiggle' test can be performed on the wiring.
This involves wiggling the wiring by hand to
see if the fault occurs as the wiring is moved.
It should be possible to narrow down the
source of the fault to a particular section of
wiring. This method of testing can be used in
conjunction with any of the tests described in
the following sub-Sections.

6 Apart from problems due to poor
connections, two basic types of fault can
occur in an electrical circuit - open circuit, or
short circuit.

7 Open circuit faults are caused by a hreak
somewhere in the circuit, which prevents
current from flowing. An open circuit fault will
prevent a component from working, but will
not cause the relevant circuit fuse to blow.

8 Short circuit faults are caused by a “short’
somewhere in the circuit, which allows the
current flowing in the circuit to "escape’ along
an alternative route, usually to earth. Short
circuit faults are normally caused by a
breakdown in wiring insulation, which allows a
feed wire to touch either another wire, or an
earthed component such as the bodyshell. A
short circuit fault will normally cause the
relevant circuit fuse to blow.

Finding an open circuit

9 To check for-an open circuit, connect one
lead of a circuit tester or voltmeter to either
the negative battery terminal or a known good
earth.

10 Connect the other lead to a connector in

the circuit being tested, preferably nearest to
the battery or fuse.

11 Switch on the circuit, bearing in mind that
some circuits are live only when the ignition
switch is moved to a particular position.

12 If voltage is present (indicated either by
the tester bulb lighting or a voltmeter reading.
as applicabla), this means that the section of
the circuit between the relevant connector
and the battery is problem-fres,

13 Continue to check the remainder of the
circuit in the same fashion.

14 When a point is reached at which no
voltage is present, the problem must lie
between that point and the previous test point
with voltage. Most problems can be traced to
4 broken, corroded or logse connection.

Finding a short circuit

16 To check for a short circuit, first
disconnect the |oad(s) from the circuit (loads
are the components which draw current from
a circuit, such as bulbs, moators, heating
elements, stc).

16 Remove the relevant fuse from the circuit,
and connect a circuit tester or voltmeter to the
fuse connections.

17 Switch on the circuit, bearing in mind that
some circuits are live only when the ignition
switch is moved to a particular position.

18 If voltage is present (indicated either by
the tester bulb lighting or a voltmeter reading,
as applicable), this means that there is a short
circuit,

19 If noc voltage is present, but the fuse still
blows with the load(s}) connected, this
indicates an internal fault in the load(s).

Finding an earth fauit

20 The battery negative terminal is
connected to ‘earth’ - the metal of the
engine/transmission and the car body - and
most systems are wired 5o that they only
receive a positive feed, the current returning
via the metal of the car body. This means that
the compoenent mounting and the body form
part of that circuit. Loose or corroded
mountings can therefore cause a range of
electrical faults, ranging from total failure of a
circuit, to a puzzling partial fault. In particular,
lights may shine dimly (especially when
another circuit sharing the same earth point is
in operation), motors {eg. wiper motors or the
radiator cooling fan motor) may run slowly,
andl the operation of one circuit may have an
apparently unrelated effect on another. Note
that on many vehicles, earth straps are used
between certain components, such as the
engine/transmission and the body, usually
where there [s no metal-to-metal contact
hetween components due to flexible rubber
mountings, etc.

21 To check whether a component is
properly earthed, disconnect the hattery and
connect one lead of an ohmmeter to a known
goad earth point. Connect the other lead to
the wire or earth connection being tested. The
resistance reading should he zero; if not,
check the connection as follows:

22 It an sarth connection is thought to be

faulty, dismantle the connection and clean
back to bare metal both the bodyshell and the
wire terminal or the component earth
connection mating surface. Be careful to
remove all traces of dirt and corrosion, then
use a krife to tnm away any paint, so that a
clean metal-to-metal joint is made. On
reassembly, tighten the joint fasteners
securely; If & wire terminal is being refitted,
use serrated washers between the terminal
and the bodyshell to ensure a clean and
secure connection. YWhen the connection is
remade, prevent the onset of corrosion in the
future by applying a coat of petroleum jelly or
silicone-based grease or by spraying on (at
regular intervals) a proprietary ignition sealer,

3 Fuses and relays - general
information

1 All the car's electrical circuits are protected
by fuses; mast of the fuses are found ina
fusefrelay box located under a cover to the
right of and helow the steering column (see
illustration).

2 Typical fuse applications are given in the
Specifications; model specific information will
be found printed on the fuse/relay box lid.

3 The fuses are of the 'blade’ type. Their
ratings are printed on their backs and
additionally they are colour-coded. A blown
fuse may be recognised by its melted or
missing wire link.

4 When renewing a fuse, switch off the
circuit(s) concerned first. If the new fuse blows
immediately when switching on, find and
rectify the cause. The most usual cause of a
blown fuse if a short-circuit to earth
somewhere along the wire feeding the
component concermned, The wire may be
disconnected, trapped or frayed. Pay special
attention to wire runs through grommets,
under carpets etc.

5 Where a blown fuse serves more than one
component, the defective circuit can be
traced by switching on each component in
turn until the replacement fuse blows.

6 Mever attempt to bypass a fuse wath silver
foil or wire, nor fit a fuse of a higher rating than
specified. Serious damage, or even fire, may
result,

3.1 Removing the cover from the fuse/relay
box

12
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3.7a Headlamp washer relay and fuse

7 Models with a full range of optional
equipment may carry one or two fuses on the
other side of the fuse/relay box. When a
headlamp washer system is fitted, its fuse and
relay are mounted under the bonnet on the
left-hand suspension turret (see
illustrations).

8 All models have some relays on the
accessible side of the fuse/relay box;
according to equipment level, some other
relays may be found on the reverse side.
Unclip the box to gain access. The relays are
as shown {see illustrations)..

9 A relay is assentially an electrically-
operated switch. If a circuit served by a relay
becomes Inoperative, remember that the relay
could be at fault. Test by substitution of a
knowngood relay.

S
4 Switches - removal and refitting %
u\

1 Before removing a switch, disconnect the
battery negative lead.

Lighting master swiich

2 Release the spring clips at the side of the
switch by pressing them with a bent
screwdriver or similar tool. Draw the switch
out of the facia, disconnect its wiring plug and
remove it (see illustration). If the switch
cannot be released, remove the instrument
panel surround, as described in Section 8.

3 To refit. connect the wiring plug to the
switch and press the switch home until the
clips snap into place,

4.2 Removing the lighting master switch -
one of the spring <lips is arrowed

3.7k Removing the headlamp washer fuse

Hazard warning switch

4 This is removed and refitted in the same
way as the lighting master switch.

Foglamp switch
3 Carefully prise the switch from its location,
disconnect its wires and withdraw it (see

illustration).
6 Refit in the reverse order to remaoval,

Instrument iffumination control

7 Remove the instrument panel surround, as
described in Section 8.

8 Slacken the securing screw and remove the
illumination control (see illustration).

9 Refit In the reverse order to removal,

Heater blower/heated rear
window switch

10 This switch is releasead in a similar way to
the lighting master switch, If the switeh
cannot be released, withdraw the heater
control panel, as described in Chapter 3.
11 Refitin the reverse order to removal.

Steering column switches

12 Although not strictly necessary, access
will be improved if the steering wheel is
removed, as described in Chapter 10.
Otherwise, remove the wheel centre trim.

13 Remove the upper and lower switch
shrouds, Thaese are held in place by eight
screws with the fixed type steering wheel, or
five screws with the adjustable wheel.

14 In theory it |5 now possible to unclip and

4.5 Removing a foglamp swiich

3.8a Relay identification

Flasher unit

Heated rear window relay
Windscreen wiper relay/delay unit
Fromt foglamp relay

Dol

3.8b Fuse and relay identification (reverse
side of fusebox)

Trip computer refay

Rear wiper relay {not GTE)

Day running lamp relay (not UK}
Headtamp cut-out {not UK}
"Ligtts-on™ warning buzzer

19 Central focking fuse

20 Electric window winder fiise

=y

withdraw either of the multi-function switches,
In practice it was found necessary, when the
adjustable wheel was fitted, to undo the two
switch housing screws and draw the switch
assembly up the column slightly, The switch
in question can then be unplugged, unclippad
and removed (see fllustrations).

15 Refit in the reverse order to removal.

4.8 Removing the instrument illumination
control
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4.14a Drawing the steering column
switches up the column

Ignition/starter switch

16 Refer to Chapter 5.

Stop-lamp switch

17 Remove the stop-lamp switch by turning
it 90° left or right and withdrawing it from its
bracket.

18 Before fitting the stop-lamyp switch, pull its
plunger out as far as it will go. The switch will
adjust itself once it is fitted.

Handbrake warning switch

19 Proceed as described in Chapter 9,
Section 19, but without disconnacting the
handbrake lever from the yoke,

Electric mirror switch

20 Freethe rear half of the centre console, as
described in Chapter 11.

21 Disconnect and unclip the switch.

22 Refit inthe reverse order to removal,

Electric window winder switch

2% Proceed as described above for the
electric mirror switch.

Interior light switches

24 The main interior light is operated by door
plunger switches. Similar switches control the
luggage area and glovebox light, when fitted.

25 Removal is similar in every case. After
displacing any trim which may be in the way,
the switch is unscrewed or unclipped and
withdrawn  from  its  location (see
illustrations). The electrical lead(s) can then
be unplugged and the switch removed. Tape
the wires if necessary 1o avoid losing them
inside the switch hole,

4.14b Unclipping a steering column switch
- assembly removed for clarity

26 Refit in the reverse order to removal.
Check for correct operation before refitting
any trim,

5 Horn{s) - removal and refitting

FFEZF

Removal

1 The horn itself is |located in front of the
radiator, unless an oil cooler is fitted, when it
i5 located behind the battery. Disconnect and
unbkok the horn to remove it remove the front
trim panel if necessary for access.

2 On models with twin horns, the second
horn is mounted behind the front grille on the
left-hand side. To gain access to it, either the
frant grille or the radiator must be removed.

3 If the horn does not work, check with a 12
volt test lamp that voltage is present at the
horn terminals when the hom push is
operated. If the horn itsalf is defective it must
he renewed.

Refitting

4 Refit in the reverse order to removal.

6 Clock - removal and refitting

bl

Removal

1 Disconnect the battery earth lead.

2 Carefully pull the clock from its location.
Disconnect the supply and illumination leads
from the clock and remove it (see
illustration).

,.FE @)

e

4.25a Glovebox light switch unclipped from
its location

4.25b Luggage area light switch (arrowed)
next to contact plate on tailgate sill

Refitting
3 Relfit in the reverse order to removal.

7 Cigarette lighter - removal and
refitting

PP

Removal

1 Disconnect the battery earth lead.

2 Extract the heater element from the lighter
socket,

3 Carefully prise the lighter socket out of the
illuminating ring. Unplug the socket and
remove it.

Refitting

4 Refit in the reverse order to removal. When
inserting the socket into the lluminating ring,
make sure that the ring lugs pass over a
smooth part of the socket; twist the socket
clockwise whan home to engage the lugs.

7 N
8 Instrument panel - removal and %
refitting &

Removal

1 Disconnect the battery earth lead,

2 Remave the horn push from the steering
wheel.

3 Remove the steering column switch upper
shroud, which is secured by four screws,
Unlock the steering and turn the wheel as
necessary toc gain access to two of the
SCrews.

4 Remove the four screws which secure the
instrument panel surround and bottom trim
strip. There are two screws at the top and one
in each bottom corner; they may be covered
by cosmetic caps (see illustration).

5 Withdraw the instrument panel surround,
disconnecting the wires from the various
switches {see illustration).

6 Excgpt on the LCD instrument panel,
disconnect the speedometer cable by
depressing its retaining clip and pulling it
away from the speedometer.

7 Remave the single securing screw and
withdraw the Instrument panel (see
illustrations). Disconnect the electrical leads
if the panel is to be removed completely,

6.2 Removing the clock

12
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surround screw

making notes if there is any possibility of
confusion later. When an econometer is fitted,
disconnect the vacuum hose.

Refitting

8 Refit in the reverse order of removal. On
models with an LCD display, prior to refitting,
ensure that the speedometer frequency code
switch is set to the correct position (see
illustration), On models with 175/70 R 13 or
185/60 R 14 tyres set the switch to position 1.
and on all other models sct the switch to
position 2.

RO \
9 Instrument panel - dismantling 3
and reassembly &
1 No attempt must be made to dismantle the
LCD type instrument panel: its bulbs can be
renewed, but that is all. Consult a8 GM dealer if
an instrument fault is suspected: special tost
squipment is required for accurate diagnosis.
2 Individual instruments can bc removed
from the conventienal nstrument panel after
removing the cover, which is secured by two
screws at the top and three lugs at the
bottom. The instruments are secured by
screws or nuts (see illustration).
3 lllumination and warning lamp bulbs can be
removed by turning the combined bulb and
holder anti-clockwise and withdrawing it from
the rear of the panel. There is no need to
remove the instrument pancl completely to do

9.2 Instrument panel rear view (typical)

A Speedometer retaining screws

B Fuel/temperature gauge retaining nuts
C Tachometer retaining ruis

D Instrument voltage stabiliser

.

8.5 Withdrawing the instrument panel
surround

8.7b Withdrawing the instrument panel

this - just withdraw it far enough to gain
access to the printed circuit.

4 The printed circuit can be renewed if all the
instruments etc are transferred from the old
one.

10 Speedometer cable - removal
and refitting

Y a

Removal

1 A mechanical cable is not used with the
LCD instrument panel; the electrical sender
bolts onto the gearbox in the samce position as
the conventional cable.

2 To renew a mechanical

cable, first

disconnect it from the speedometer head. If it
is not possible to reach up behind the
instrument panel, partly withdraw it, as
described in Section 8 (see illustration),

10.2 Speedometer cable at instrument
panel end

8.7a Removing the instrument panel
securing screw

[

e s e S

8.8 LCD instrument frequency code switch
shown in position 1

3 Working under the bonnet, free the cable
grommet from the bulkhead and draw the
cable into the cngine bay. Recover the
grommet.

4 Undo the knurled nut which sccures the
cable to the transmission (or trip computer
speed sender, when fitted). Remove the
cable,

Refitting

5 Refit in the reverse order to removal, The
cable must not be kinked or made to bend
sharply. If lubricant is applied to the inner
cable. da not put any on the top 15 ¢m or so,
in case it gets into the speedometer head.

11 Bulbs - renewal

V

General

1 Whenever a bulb is renewed, note the
following points.

a} Disconnect the battery negative fead
before starting work.

b) Remamber 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 (s clean metal-
to-metal contact between the bulb and its
live(s) and earth. Clean off any corrasion
or dirt before fitting a new bulb.

d) Wherever bayonet-type bulbs are fitted
(sce Specifications) ensure that the live
cornact(s) bear firmly against the bulb
coitact
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11.2a Disconnecting the headlamp wiring
plug

e Always ensure that the new bulb is of the
correct rating and that it is completety
clean before fitting it; this applies
particilarty to headlight/foglight buibs,

Headlamp

2 Open the bonnet and disconnect the wiring
plug from the rear of the headlamp unit.
Remove the rubber cover to expaose the
spring clip which securss the bulb {see
illustrations).

3 Release the spring clip and withdraw the
bulb (see illustration}. Be careful if it has just
been in use, it may be very hot.

4 Do not touch the bulb glass with the
fingers: traces of grease can blacken the
glass and shorten bulb life. Use a clean cloth
maistened with methylated spirit to clean a
bulk which has been accidentally touchad.

5 Fit the new bulb in the reverse order to
removal. Make sure that the lugs on the bulb
engage in the recesses in the bulb holder.

11.2b Rubber cover removed to expose the
spring clip

Sidelamp (front parking lamp}

6 Open the bonnet and disconnect the wiring
plug from the sidelamp bulb helder.

7 Remove the bully holder by depressing it
and twisting it anti-clockwise (see
illustration).

8 Extract the old bulb from the holder and
insert the new one. Refit and reconnect the
bulb holder.

Front direction indicator

9 Open the bonnet. Remove the bulb holder
by squeezing its legs together and twisting it
anti-clockwise (see illustration).

10 Fit the new bulb and refit the bulb holder,

Front foglamp

11 Working under the front bumper, remove
the rear cover from the lamp unit by twisting it
anti-clockwise.

12 Unclip and remove the bulb, separating its
electrical connector at the first junction, not at
the bully itself.

13 Do not touch the bulb glass: see
paragraph 4.

14 Connect the new bulb. secure it and refit
the lamp cover.

Rear lamp cluster

15 Remove the trim panel or access cover
from the area of the rear lamp cluster.

16 Disconnect the wiring plug. depress the
bulb holder retaining lug And withdraw the
bulb holder {see illustrations).

17 The rear lamp unit itself can be removed
after undoing the three retaining screws (two
on Estates) {see illustrations).

18 Refit in the reverse order to remaoval. If the
lamp unit has been removed, make sure its
retaining plates are correctly fitted before
tightening the retaining screws.

Al

11.9 Removing a direction indicator bulb
and holder

11.16a Rear lamp cluster wiring plug (A}
and retaining lug (B}

11.16b Rear lamp cluster bulbs and holder

11.17a Rear lamp unit retaining screws
{arrowed) Hatchback

11.17b Removing a rear lamp lens

12
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11.22 Prising out the number plate lamp

11.23 Number plate lamp bulb holder and
lens separated

T obe
' B, K - e !

11.25a Under-bonnet lamp unclipped note
eanth screw (arrowed)

Rear foglamp

19 Remove the lens from the foglamp by
undeing its two retaining screws (see
illustration).

20 Extract the bayonet fitting bulb and fit the
new one,

21 Refit and secure the lens.

Number plate lamp

22 Prise the lamp unit out of the rear burmper
and disconnect its wiring plug (see
illustration).

23 Unclip the two halves of the lamp unit to
gain access to the bulb (see illustration).

24 Refit in the reverse order to remaval.

interior lamps

23 Bulb renewal is similar for all types of
interior lamp, and for the under-bonnet lamp
twhen fitted). Either unclip the lamp cover, or

11.25b Luggage area lamp unclipped

carefully prise the lamp unit from its location
{see illustrations).

26 Extract the old bulb. fit the new one and
refit the lamp or cover.

Instrument iflumination and
warning lamps

27 Instrument panel fllumination and warning
lamp bulbs can be removed by turning the
combined  bulbholder assembly  anti-
clockwise and withdrawing it from the rear of
the panel {see illustration). There is no need
to withdraw the panesl completely to do this -
Just withdraw it far enough to gain access to
the printed circuit.

Switch ilumination bulbs

28 Switches such as the lighting master
switch and the heated rear window/heater
blower control are illuminated by bulbs which
can be renewed after removal of the switch
{see illustration).

11.25¢ Removing the cover from the main
interior lamp

29 The pilot illumination in switches such as
that controlling the foglamps is integral with
the switch and cannot be renewed separately,

Check control dispfay lamps

30 Carefully prise the check control unit from
its location. The bulk holders are accessible
from below,

31 Refit in the reverse order to removal.

12 Headlamp/direction indicator
lens assembly - removal and
refitting

) oz

Removal

1 Remove the direction indicator, headlamp
and sidelamp bulbs (Section 11).

2 Undo the securing screw and withdraw the
direction indicator lens (see illustrations).

11.27 Remaoving an instrument panel bulb

11.28 Removing a switch illumination bulb

S AT b
12.2a Undoing a direction indicator lens
serew
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12.3¢c Removing a headlamp lens

3 Remove the two screws which secure the
headlamp unit, free it from its clips and
withdraw it {see fllustrations}). Do not disturb
the alignment adjusting screws.

Refitting

4 Refit in the raverse order to removal. Make
sure that the front panel sealing lip aligns with
the headlamp; use sealing tape if necessary. If
a new unit has been fitted, or if the headlamp
alignment has been otherwise disturbad, have
the alignment checked and adjusted {see
Section 13).

13 Headlamp beam adjustment -
general information

1 Accurate adjustment of the headlight beam
15 only possible using optical beam setting
equipment and this work should therefore be
carried out by a Vauxhal/Opel dealer or
suitably equipped workshop.

2 For reference the headlights can be
adjusted using the adjuster assemblies fitted
to the top and bottom of each light unit. In an
emergeancy, adjustments can be made on a
‘trial and error’ basis. The vertical adjustment
screws are accessible from under the bonnet
(see illustration). The lateral adjustment
screws are positioned as shown in illustration
12.3b. Note: Adjustrment of the front foglights
is correct when the inclination of the beam is
20 cm over a distance of 10 m. Adiustment is
made by turning the adjuster screw, on the
rear of each lamp as required,

12.3a Headlamp lens outhoard securing
screw {arrowed)

14 Headlamp dim-dip system (UK
models only) - general
information

Fitted to UK models produced after
October 1986, to prevent the possibility of
vehicles baing driven on parking lights only
and to comply with new lighting legislatior, all
UK maodels produced from the above date are
fitted with a dim-dip system in the headlamp
circuit. The function of the system is to ensure
that the car cannot be driven on parking lights
only.

The system is activated by a dim-dip
control unit which, when activated, reduces
the voltage supply to the headlamps. This
system is designed as a safeguard only and
normal lighting legislation requirements still
apply and must be obsenved,

- ™

15 Trip computer - general %

information and component &

renewal

General infoermation

1 A trip computer is fitted to some top line

models, The computer collects fuel

consumption and distance data and

imegrates them with respect to time. In this
way it can provide estimates of fuel
consumption  (both instantanecus and
average), speed and range on fuel remaining.
Normal time clock and stopwateh functions

1 ﬁ-J'.
13.2 Headlamp beam vertical adjustment
screw {arrowed)

12.3b Headlamp lens inboard securing
screw {A). Do not disturb alignment
adjusting screw (B}

are available, and an external temperature
Sensor is also provided.

2 For detailed operating instructions, refer to
the owner's handbook supplied with the
vehicle.

3 Testing of the computer and its satellite
components is beyond the scope of the
average DIY mechanic, but there is no reason
why defective components should not be
renewed, as described in the next Section,

Component renewal

Temperature sensor

4 Separate the temperature sensor lead at
the multi-plug near the |eft-hand headlamp.

5 Pull the temperature sensor from the front
bumper, unclip its lead and remove it.

& Refit in the reverse order to removal.

Distance sender

7 The distance sender is located on the
speedometer cable take-off point on the
transmission; except with LCD instruments
the speedometer cable screws imto the
sender,

8 Separate the sender multi-plug, then unclip
the sender unit from the transmission

9 Unscrew the speedometer cable (when
fitted) from the sender and remove the
sender,

10 Refit in the reverse order to removal.

Fuel flow meter

11 The fuel flow meter is located on the
wheel housing.

12 Disconnect the battery earth lead.

13 Disconnect the fuel flow meter multi-plug,
14 Identify the fuel hoses, then disconnect
and plug them. Be prepared for fuel spillage.
15 Unbolt and remove the fuel flow meter.

16 Refit in the reverse order to removal.

Computer unit

17 Disconnect the battery earth lead.

18 Remove the radio {Section 25).

19 Carefully press the computer out of its
location. Unplug its electrical cannector and
remove it.

20 Refit in the reverse order to removal. &
new computer will have to be calibrated on
the vehicle; this should be done by a GM
dealer,
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16.1 Central locking system components
(LHD shown, RHD similar)

1 Central wiring connector
2 Electronic controf unit

3 Servo motor

4 Servo motor

5 Earth point

6 Driver’s door switch

Computer display lighting

21 Remove the computer, as just described.
22 Grip the bulb holder carefully with pliers
and twist it to remove it. The capless bulb can
then be extracted and renewed.

23 Refit in the reverse order to removal.

16 Central locking system -
general information and
component renewal

FFFSS

General information

1 On maodels so equipped, electric servo
motors cause all the passenger door locks
and the tailgate lock to follow the position of
the driver's door lock. The major componens
of the system are as shown (see illustration).
2 An electronic control unit, located in the
passenger footwell, generates the electrical
pulses needed to operate the lock motors.

Component renewal

Driver's door switch

3 Remove the door inner trim panel, as
described in Chapter 11. Peel away the
waterproof sheet in the area of the switch.

16.7 On Saloon models, unclip the cover
from the boot lid lock . . .

4 Remove the two Securing screws,
disconnect the switch plug and unhook the
switch from the lock actuating rod. Remove
the switch,

5 Refit in the reverse order to removal: make
sure that the electrical plug is connected the
right way round. Rencw the rubber mountings
it nocessary.

Passenger door and tailgate servo
motors

6 Proceed as just described for the driver’s
door switch. Removal of the tailgate trim
pancl is achicved by carcfully releasing its
retaining clips.

Boot lid servo motor (Saloon models)

7 Open the boaot lid and remove the plastic
cover (see illustration).

8 Remaove the two nuts which secure the
latch mechanism and the two screws which
secure the servo motor (see illustration),
Separate the servn motor fram the latch
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.

16.8 . .. to gain access to the boot latch
nuts {1}, servo unit mounting screw {2) and
the manual release control rod (3)

discornect its wiring plug and remove it.
9 Refitting is the reverse of removal.

Control unit

10 Remove the trim
passenger side footwell.
11 On fuel injection models, release and
move aside the fuel injaction control unit and
its bracket,

12 Remove the single screw which secures
the control unit bracket to the A-Pillar,

13 Extract the control unit and brackst.
Disconnect the electrical plug and unscrew
the unit from the bracket to remove it
completely,

14 Refit in the reverse order to removal.

pane| from the

17 Heated seats - general
information

1 In some territories;, electric  heating
elements for the front seats can he specified
as an option. The heating slements are
contralled by facia-mounted switches, they
also incorporate a thermostatic control.

2 Do not use the heating elements when the
engine is not running, or the battery will
quickly be discharged.

3 In the event of malfunction, first check the
wiring and connectors.

4 Element renewal should be referred to a
G dealer or upholstery specialist.

19.3 Wiper arm retaining nut

18.3 Removing the tailgate contact pins

T +ve permanent feed (wiper parking) -
black/violet

2 Heater rear window - black

3 Wiper (switch} - blue

18 Tailgate contact pins and
plate - remaval and refitting

PSP

Removal
1 Athree-pole contact unit transfers electrical

‘power for the tailgate units {(heated window,

wiper motor) when the tailgate is shut, The
unit consists of a contact plate in the load
area sill and spring-loadad pins in the tailgate.
2 To remove the plate or the pins, first
disconnect the battery earth lead.

3 Remove the tailgate trim or rear sill tnm, as
appropriate. Unclip the contact plate or pins
from its location and disconnect the wire (see
illustration).

Refitting

4 Refit in the reverse order to removal. Tha
component mountings are inhibited to prevent
incorrect fitting.

19 Wiper blades and arms -
removal and refitting

) il

Removal

1 To remove a wiper lade, lift the wiper arm
away from the glass. Swivel the blade on the
arm, depress the catch on the U-shaped

20.4 Wiper spindie clamp nut {arrowed)

19.1 Remaoving a wiper blade from ®s arm

retdiner and slide the blade off the arm {see
illustration).

2 Before removing a wiper arm, make stre
that the motor is in its parked position. Mark
the position of the blade on the screen with
sticky tape or wax crayon as a guide to
refitting.

3 Lift up the cover and unscrew the arm
retaining nut {see illustration).

4 Pull the arm off the splined shaft. If it has
not been moved for a long time it will be tight:
apply some penetrating fluid.

Refitting

5 Refit in the reverse arder to remaoval,

20 Windscreen wiper motor and
linkage - removal and refitting

b

Removal

1 Remove the windscreen wiper arms, as
described in the previous Section,

2 Disconnect the battery earth lead.

3 Remove the four screws and take off hoth
halves of the wind deflector panel See
Chapter 11, Section 171.

4 Remove the clamp nuts from hoth wiper
spindles {see illustration).

5 Free the bulkhead rubber seal, remove the
single securing screw and take off the water
deflector.

6 Release the retainer and disconnect the
electrical multi-plug from the motor {see
illustration).

20.6 Releasing the wiper motor electrical
plug
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209 Choice of wiper motor mounting holes
- RHD arrowed

7 Undo the single securing screw and remove
the motor and linkage (see illustration).

8 The motor may be separated from the
linkage by undoing the spindle nut. To remove

21.6 Rear wiper motor securing screws
{arrowed) - tailgate-mounted motor

20.8a Wiper motor spindle nut {arrowed)}

the motor from its bracket, also remove the
three securing screws {see illustrations).

Refitting

9 Refit in the raverse order to removal. Note
that two sets of motor mounting holes are
provided, to provide for different sweep and
parking requirements for RHD and LHD cars
{see illustration).

21 Rear window wiper motor -
removal and refitting

FFELP

Removal

Tallgate-mounted motor

1 Disconnect the battery earth |ead.

2 Remove the wiper arm, as described in
Section 19,

3 Remove the clamp nut from the wiper
spindle.

4 Remove the tailgate inner trim panel.

5 Remove the contact pin nut (Section 18)
and disconnact the wipar motor wire from it.
{On Estate models, simply disconnect the
motor from the tailgate harmess.)

6 Remove the two securing screws and
carefully withdraw the motor and its wiring
{see illustration),

Window-mounted motor

7 Disconnect the battery earth |ead,

& Remove the rear wiper arm and withdraw
the rubber cover from the spindle (see
illustration),

20.8b Undoing the wiper molor securing

9 Undo the retaining nut, withdraw the motor
from its location a little way and support it
(see illustration).

10 Remove the tallgate inner trim panel by
prising free the plastic retainers.

11 Remove the tailgate contact pins as
described in Section 18,

12 Detach the motor wiring from the retainer
inside the tailgate. Remove the motor with its
wiring and bracket,

13 To inspect the motor and control circuitry,
remove the two screws which secure the
bracket to the cover and the four screws
which secure the cover to the motor. Remove
the cover {see illustrations).

Refitting

14 Refit in the reverse order to removal, but
check for carrect operation before refitting the
trim panel.

21.13a Undo the retaining screws and
remove the mounting bracket . ..

21.13b . . . then undo the retaining
SCTews . . .

21.13c . . . and remove the motor cover to
gain aceess to the motor wiring
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22 Windscreen/rear window
washer system - general
information

1 Al medels are fitted with an
electrically-operated windscreen washer. The
reservoir is mounted on the left-hand side of
the engine bay; the pump is a push fit into a
grommet in the base of the reservoir.

2 When a rear window washer i fitted, this
uses a second pump which shares the same
raservolr. A small bore tube carries the water
through the car to the tailgate.

3 Torenew a pump, first drain the reservoir (if
necessary), Disconnect the electrical plug
from the pump and rock the pump out of its
grommet, Cut the tube off as close as
possible to the pump outlet stub.

4 Use a new grommet when fitting a new
pump. A short length of rubber hose should
be used to connect the tube to the pump, as
the tube is too stiff to pass over the outlet
stubr easily.

5 Washer jat aim can be adjusted by inserting
a pinand carefully moving the jet.

23 Headlamp washer system -
general information

1 When fitted, the headlamp washer system
has its own reservoir and high pressure pump.
The reservoir is located in the engine bay,
except on models with fuel injection and/or a
trip computer, when it is located under the
left-hand wheel arch.

2 A relay controls the headlamp washer
puimp so that it operates when the windscreen
washer is in use and the headlamps are on.

3 The washer jets are located in the bumper
overriders. They can only be renawed as an
assembly; the front trim panel must be
removed first (Chapter 11),

4 Pump renewal is similar to that of the
windscreen and rear window washer pumps
{Section 22). To remove the wheel arch
protective panelling, press the centres out of
the plastic rivets; use new rivets or clips on
reassembly. The reservoir can be removed
from under the wing after unscrewing its filler
neck and removing the securing screw.

24 Check control system - general
information

1 Fitted to seme higher specifications
models, the check contrel system moenitors
important fluid levels, hrake pad wear and
bulb failure, A bank of six or seven warning
lights to the left of the instrument panel
conveys the information to the driver.

2 All the warning lights should come on for a
few seconds when the ignition is first
switched on: they should then all go out,
except for the stop-lamp warning light, which
will go out once the brake pedal is operated. If

&
25.2a Inserting the special clips for radio
removal

any warning light stays on, or comes on
during operation, the components or system
indicated should be checked.

3 The main bulb failure indicator light
monitors dipped headlights and tail lights; the
stop-lamp indicator light monitors the
stop-lamps and stop-lamp switch,

4 The bulb failure monitor unit s located
under the facia panel on the passenger side. It
iz secured by two screws which are
accessible after removing the trim and
opening the glovebox.

5 The oil level warning light receives
information from a sender on the engine.
Ohwviously a correct reading will only be
obtained if the car is parked on level ground.
On early models the sender is incorporated in
a dipstick and on later models it is bolted onto
the side of the sump.

6 The brake fluid level warning light is
controlled by a float switch in the master
cylinder reservair,

7 Brake pad wear |5 detected by wear
sensors incorporated into the pads. This
warning lhight will illuminate during braking if
attention is reguired.

8 Screen washer fluid level is monitored by a
float switch in the reservoir. On later models
the coolant level in the expansion tank is also
maonitored by a similar float switch,

9 Renewal of the check control warning light
bulbs is covered in Section 4.

10 Note that fitting bulbs of incorrect wattage
may cause the bulb failure unit to give false
alarms, For the same reason, the advice of a
GM dealer should be sought if it 15 proposed
to wire in a trailer socket.

25.4 Removing the radio surround

25.2b Removing the radio from its aperture

25 Radio/cassette unit - removal é"-‘\g
and refitting §

Removal

1 All models are fitted with at |east a radio,
and most leave the factory with a combined
radic/cassette player. This Section outlines
removal and refitting procedures for the
standard fitment equipment.

Early modsls

2 Radio/cassette units are to the latest DIN
standard; they are released by inserting two
special clips into the holes on each side of the
unit. The clips are pressed in until they snap
into place, then used to pull the radio out of its
aperture. The various plugs can then be
removed from the rear of the radic {see
illustrations).

3 The special clips used to release the radio
should have been supplied with the car; if not,
they can be obtained from a car entertainment
specialist.

4 With the radio removed, its surround can be
removed if necessary by unclipping it {see
illustration).

5 To refit the radio, reconnect its plugs and
push it home until the retaining springs click
into place.

Later (1989 onwards} models

6 For the 1989 model year, various anti-theft
measures  were  introduced on  the
factory-fitted radio/cassette players. These
are as follows:

al Blanking screws i removal holas,

bi Serial number embossed in housing.

¢} Electronic coding of most units.
7 The blanking screws must be removed with
an Allen key before the unit can be removed
{see illustration). Removal is then carried out
by inserting two special clips as described in
paragraph 2.
8 The wiring connections on later units are
made autematically by special connectors
which engage as the unit is pushed home.
Adapters are available to enable later units to
be fitted to earlier models, and vice versa,
9 Units with electronic coding will not
function after an interruption of the power
supply until a 3-figure security code,

12
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25.7 On |later models it will be necessary to
remove the blanking screws to be able to
insert the removal tools

determined by the original owner of the unit, is
keyed in. Only 8 attempts at coding are
allowed, after this the unit will be mute and
will have to be returned to the manufacturer
for decoding. More details of this procadure
are contained in the operating instructions
supplied with the unit.

26 Loudspeakers - removaland &
refitting ?,%

Removal

1 Loudspeakers are positioned one at each
and of the facia panel, and {on some modals)
one at each end of the parcel shelf or in the
tailgate. Remowval and refitting are
self-explanatory once the appropriate trim has
been removed (see Chapter 11).

L

|,“'1 -

26.2a On Saloon models, unclip the plastic
covers to gain access to the underside of
the rear speakers . ..

2 On Saloon models the rear loudspeakers
are mounted in the rear parcel shelf, Access
to them is gained from the boot area. Unclip
the plastic cover from the base of the speaker
and disconnect the electrical leads then return
to the inside of the car, undo the retaining

screws and lift out the speaker (see
illustrations),
Refitting
3 Refitting is the reverse of removal.
N e = w N
27 Radio aerial - removal and %
refitting 2
g N

Removal

1 The radio aerial is mounted on the
rght-hand front wing, To remove it, first

26.2b . . . the speakers are retained by four
SCrews

remove the wheel arch protective panelling by
pressing out the centres of the plastic rivets.
The aerial can then be released from its
bracket and the top mounting nut be undone.
2 If the aerial cable {and motor cables, when
applicable) cannot be disconnected at the
aerial end, they will have to be disconnected
at the radio and fed back through the inner
wing. Removal of some facia trim may be
necessary to gain adequate access,

Refitting

3 When refitting the aeral, make sure that a
good earth connection is made at the
mounting bracket.
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No

E7

£z

Ex

£4

Eo

g

E7

Eg

£g

£10
E17
£tz
Ei3
Et4
Ets
E16
E17
£tz
£33
E20
£21
£24
£25
E£30
PiiE
£33
£34
E£38
£33
£40
£47
£42

Key to Diagram 1 - all models to 1986 (Not all items are fitted to all models)

Description

RH sidetamp

RH tail farmp

Miimber plate lamp

LH sidefamp

LH taitlaimp

Engine bay lamg

RH mair beam

LH main beam

RH dipped beamn

LH dipped beam
nstrument dfurmination
Attto transmission selector lamp
Luggage area lamp
Interior farmp
Glovebox lamp
Cigarette fighter famp
RH reversing lamp

LH reversing laimp
Heated rear window
LH front foglamp

RH front fogfamp

Rear foglamp

LH seat heater

RH seat heater

Clack ilumination
Asfitray lamp

Heater control famp
Caompiiter fluimination
Rear foglamp

Mumber plate lamp (Estate}
interior lamp with delay unit
Radic ilumination

Fito FZ2Fuses

F22
25
G7
G2
H1
H2
H3
H4
H5
HE
H7
HE
H3
HI10
HTT
HiZ
Hi3
H14
H16
HT7
Hi1g
H20
H2T
H23
HZ25
K
K2
Ka
Ka
K9
K10

Fuse {mixiure preheating)
Instrument voltage statrliser
Battery

Alfernator

Radio

Horn

Dhrection indicator repeater
Ot pressure warning famp
Brake fluid tevel warning famp
Hazard warning repeater

Mo charge warning famp
Main beam pifot lamp

RH stop-lamp

LH stop-lamp

RH front direction indicator
RH rear direction indicator
LH front direction indicator
LH rear direction fridicator
Glow plug light (Diesal)
Trafter direction indicator repeater
Brzzer theadtamps on)
Choke warning famp
Handbrake warning lamp

Track

235
237, 440
238, 451
231
232, 438
240

246

245
249, 444
248, 442
247

348

285

297

339

338

336

335

202
257
258
253

368

372
297
347
242

355
254
239,452
287,289
437, 4353
Various
164

213

1071

113
429, 431
211

279

221

279

276

1713
247
269, 448
268, 446
281

282

277
278

195

273

293

340

218

Radic receiver (with automatic aerialf 432, 433

Mirror heating pifot ight
Heated rear window ralay
Flasher unit

Front foglarmyp relay
Wiper defay refay
Headlamp washer refay
Tratter flasher Lnit

3683, 392
201, 202
274

258, 259
305 to 308
312t 314
273, 274

Mo

Kis
K20
K25
K28
K30
K31
K35
K36
K37
K39
K45
K46
K52

12
M4
M15
M16
w17
M18
M19
20
pz1
24
N26
AM30
M37
M36
M37
P1

P2

P3

P4

Ps

PO
P11
P12
P13
P14

P15
P23
P24
P25
P26
P27
P28
R1

R3
RS
R7
R11

Description
Fuet injection control modute

Track
173to 183

fgrition module fetecironic ignition) 718, 1719

Prefieater relay (Diesel}

Day running fight refay (not UK}
Rear window wiper relay

Fuel pump refay (fuel injection}
Mirror heating timer

Computer relay

Centraf locking relay

Dashpot relay (not UK}
Preheater refay {not UK)
{gnition timing contral {(not UK)
fgrition maodtite (ot UK}
fgnition timing controf (not LK}

195 to 7198
421, 422
3190 321
16910 1771
357, 399
360 fo 362
402 to 408
160, 162
164 to 166
145 to 150
142, 143
134 to 139

fgnition coff {contact breaker systemy} 109

lgrition coil {electronic system)
fgriition coif (not UK}

Starter motor

Windscreen wiper motor
Heater Blower mator

Radiator cooling fan
Windscreen washer pump

Rear window wiper mator {not GTE)

Rear window washer pump
Starter motor {Diesel}

LH fromt window motor

RH frant window motor

LH rear window motor

RH rear window motor

117,126,143
136

105 to 107
303 fo 306
205 to 207
210

302

317 i0 319
322 330
193, 194
471

4717

413

415

Front passenger door fock actuator 404, 407

LH rear door fock actuator
RH rear door fock actustor
Fuel peimp ffuel injection)
Headlamp washer pump
Radio aerial motor

LH electric mirror

RH eleciric mirror

404, 407

404, 407

168

374

433, 434

368 fo 381, 387 to 390
394 fo 357

Rear window wiper motor (GTE only} 327 to 330

Tailgate fock actuator

Fuel gauge

Temperature gauge

Clock

Fuel gauge sender
femperature gauge sehder
Tachormeter

Oif prassire sensor

Afrflow meter {fuel infection)

Temperature sensor (fuel infection)

Temperature sensor {ambent ait}
Distance recorder

Fuet flow meter

Vacuurm sensor {not UK}
Temperature sensor (not UK}
Buth failire sensor

Engine off lavel sensor

LH brake pad wear sensor

RH brake pad wear sensor
Baftast resistor (points ignition)
Carburettor heater

Cigaretie lighter

Glow plugs {Diesef)

Mixture prefieating

Instrument iftumination rhenstat

404, 487
214

206

286

214, 471
216, 481
228

488

188 to 190
188 to 7150
360

133, 134, 156, 157, 351,
352, 492, 493
353, 354
135 to 137
138, 138
438 to 448
457, 458
460

461

109

341

337

188 to 1890
164

12
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Mo
R12

521
S22
53

542
553
&85

57
S8
582
52.3
59,4
ST0
ST
513
514
St5
516
517
St8
521
522
529
530
537
541
S44
S47
sS40
552
&35
560
566
Se8.1
568.2
S64.3
S73
574
575
S77
S&1
562

L3
3.1
Uzz2
133
s

Key to Diagram 1 - all models to 1986 (Mot all items are fitted to all models) (continued}

Description

Automatic choke heater
fgnition/starter switch
Main fighting switch
fiterior light switch

Heater blower/

heated rear window switch
Bripswiich

Diraction indicator switch
Horn switch

Distributor fcontact breaker typel)
Reversing lamp switch
Stop-lamp switch
Windscreen wiper switch

Rear window wiper switch (not GTE} 320,321

Rear window wiper switch {GTE}
Starter inhibitor switch (automatic}
Brake fitid level switch
Handbrake switch

Cif presstire switch

Luggage area light switch

RH door switch

LH door switch

Glovebox famp switch

Fromt fogtamp switch

Rear foglamp switch

Radiator fan thermosiitch

L H seat hieating switch

Window switches

Central locking switch

Throttle valve switch (fuel infection) 188 to 190
Door switch (with headlamp buzzer} 292, 283

Choke warning switch
Hazard warning switch

RH seaf heating switch
Clurch pedal switch {nat UK)
Vacuum switch fnot UK)
Mirror adjustment switch
Mirror heating switch

Mirror changeover switch
Mixture prefeating switch

Engine temperature switch (not UK} 151

i temperatire switch (not UK}
Distance switch {fnot UK}

Brake fiuid level switch

Washer fluid fevel switch

Day runming light transformer inot UK 422 (0 426

Computer board
Clock priotity switch
Function select switch
Reset/adjust slitch
Check controf display

Track No Description Track
343 Ub. 1 Bulb faflure warning lamp 454
106, 107 Us.2  Stop-lamp failure warning lamp 456
238, 240, 439, 440 Us3  Oilfevel warning lamp 457
289 (/5.4 Brake fluid level warning famp 458
Us.5  Brake pad wear warning lamp 460
203 t0 207 U5.6  Washer fiuid level warning lamp 467
247,248,444 U6 LCD instrument panet 469 to 492
280,281 UB. 1T No charge warning symbol 468
271 6.2  Volimeter 470 to 472
108, 111 6.3 Fuel gauge 471
335 UB.4 O pressure warning symbot 486
268,446 UB.5  Oil pressure gatige 488
302 to 306 Ue.6  Temperatire gaiige 487
Ue. 7 Runming fights pilot lamp 478
329,330 U6.8 Speedometer 491, 492
107 U6.9  Main beam pilot famp 482
219 U6, 70 Direction indicator repeater (LHl 486
218,454 UB. 11 Diraction indicator repeater (RHY 488
221,436 UB. 713 Handbrake warning lamp 484
= UG. T4 Tachometer 484
250 UB. 15  Traifer direction indicator repeater 480
gg; U6.21 Relay (display lighting) 474 t0 476
260,262 Ug.22 Display frghtrng _ 475. 476
25 3’ 255 U 23 Speedometer Jﬂummanor? 497
71 OJ Us. 24 Mites/km changeover switch 493
368 370 UB.25 Calibration switch 478
10 10418 iz Blocking diode {rear foglamps) 253
102 403 V5 Blocking diode (rear foglamps} 257
: Ve Blocking diode (park lights, not UK} 240
Xt Traiter socket Various
340 X2 Auxiliary cormectors Various
274 to 278 Xh Engime wiring farmess connector  Various
37710 374 X6 Rear wiring harness connector Various
150 X7 Front wiring harness connector Various
148 X8 LCD instrument connector (26-way 469 to 492
377 i0 380, 385 o 369 X9 LCD instrurment connector (18-Wwayl 476 to 490
383.392 X10  Ignition timing connector {not UK} 138 to 740
286 ta 390 Y5 Sefenoid valve {Diesel} 199
165 Y6 Auxlliary air vatve fuel injectors}  1881t0 190
' Y7 Fuel injectors 188 to 190
151 Y10 Distributor {with Half sensort 722
153 to 156 Y11 Half sensor
450 Yi4  Inductive sensor {not UK} 135te 137
462 ¥Yis Inductive sensor with ignition modie 725, 126
Y17 Idle cut-off solenocid 342
35210 361 Y18 Dashpot solenoid { not U K} 158
359 Y22 Distributor {nof UK) 747
359 Y23 Distributor {with inductive sensor} 129
358 _ Y24 Distributor (not UK} 139
454 to 462
Colour codes
8t Blue
BR Brown
GE Yeffow
G Greern
GR Grey
HBL Light blue
L Lilac
RT Red
SW Black
v Violet
Ws White

108, 104, 14510 747
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Key to diagram 2 - all 1987 models
Not all tems are fitted to all models; not all engines or systems are found in UK models

No Description Track No Description Track
£? Parking lamp left 328 H30  Engine systems warning lamp 157, 209
£2 Faif famp left 328 528 H33  Direction {ndicator repeater- left 376
E3 Nurnier plate lamp 551 H34  Direction indicator repeater cight 380
£4 Parking lamg rigft 332 Ki Refay heated rear window 30%, 302
Es fail lamp right 334, 540 #H2 Flasher unit 374
e Lamp engine compartment 337 K5 Foglamp relay 358, 359
E7 High beam feft 347 K5 Relay windscreen wiper detay 405, 408
£8 High beam right 342 K& Retay headfamp washer 412, 414
£g Low beam left 344, 542 #10 Trafler flaster (it 373, 374
F10  Low beam right 345,544 K15  Control unit {infection) (L3 Jetronic) 284, 291
EtT Lamps instrument 339 K30  Relay - rear wiper delay 419, 421
E12  Selecior lever lamp (automatic K35  Relay - heated mirror 487,499
transmissiont 446 K36  Relay - inp computer 460, 462
E13  luggage area tamp 385 K37  Relay - centrat locking 502, 508
E14  Interfor famp 3971 K45  Relay - manifold heater 186, 187, 263, 264
E15  Glovebox lamp 4389 K53  Control unit EZGT jgnition 272 10281
E16  Cigarette fighter famp 438 K57 Controf unit TBI (not UK} 145, 164
E17  Reversing lamp left 435 K58  Relay - fuel ptimp, TB! 165, 166
E18  Reversing famp tight 436 KBT1  Confrof urit Motronic 204, 228
£19  Heated rear window 302 K62 Controf unit dim-dip system 347, 351
E20  Front foglamyp - feft 357 K63 Relay twin horns 173 174
E27 Front foglamp - right 358 K68  Relay fuel infjection 229, 232 295 to 209
Ez24  Rear foglamp left 3583 K73 lgrition module EZ 61 269, 270
£25  Seat heating mat front feft 468 K74 Confrof unit fgnition system (MZV} 177, 185
EZ26  Light switch lamp 334 K75 Relay idle controf (not UK} 131, 132
E30  Seat heating mat front right 472 Li fgnition coil {points systerm} 103 110
£32  Clock tamp 367 L3 lgnition coil {electronic system) Various
£33 Asttraylamp 447 L4 fgnition coif (EZ &7} 270, 271
£34  Heater conirol lamp 338 At Starter motor 108, 107
E£38 Trip computer lamp 455 M2 Windscreen wiger motor 403, 408
E£39  Rear foglamp - right 354 M3 Heater Hower motor 305, 307
E40  Number plate famp 336, 552 A4 Radiator fan motor 171
E47 Interior famp (with delay} 386, 389 M5 Wiridscreen washer pump 402
E42  Radiofamp 531, 533 M8 Rear wiper mofor (except GSit 4717, 418
£1to 18Fuses in fusebox Various MG Rear screen washer ptunp 422, 430
F19  Fuse window fiff motors 511 M14  Window lift imotor front left 511, 5612
F20  Fuse central focking 503 M5 Window lift motor - front right 517, 518
F21 Fuse headiamp washer 414 M6 Window fift motor, rear feft 513, 574
F22  Fuse manifold heater 186, 264 M17  Window lft motor, rear right 515 5186
F25 Voitage stabifiser a3 M9 Doorfock actuator, rear feft 504, 507
F27  Fuse twin horms 174 M20  Door lock actuator, rear right 504, 507
F31 Fuse efectronic carburetior 238 M2T  Fuel piinp 166, 230, 295
G1 Battery 107 M24  Headlamp washer pump 414
G2 Alternator ii3 M26  Electric aerial motor 533, 534
HT Radic 528, 531 M30  Electric mirror left 478, 481, 487, 490
HZ Horm 172,173 M3T  Electric mirror right 494, 497
Hz Direction indicator repeater 378 M32  Doorlock actuator passenger doar 504, 507
Hé4 Ot pressure warning famp 321 M33  Idle speed actuator (Motromic) 218, 277
H5 Brake fluid warning lamp 39 M36  Rear wiper motor {GSi only/ 427, 429
HE Hazard warning repeater 376 M37  Tailgate fock actuator 504, 507
H7 Charging systert warning lamp 323 1 Fuet gauge 314
H8 Higtt bearn warming famp 343 2 femperature gatge 316
Ha Stop-famp feft 368, 546 £3 Clock 396
H10  Siop-tamp right 368, 548 P4 Fuet gauge sender 314, 571
Hi1  Direction indicator famp front left 377 Ph Coolant temperatire sensor (gatige) 316, 587
H12  Direction indicator tamp - rear left 378 F7 Tachometer 325
H13  Direction indicator lamp frontfright 381 P10 O pressure sensor 588
Hi4  Direction indicafor famyp - rear right 382 P11 Airflow meter 216,221
H18  Second hom 174 P12 Coolant temperature sensor
H19  'Headlamps on’ warning buzzer 293, 204 {L3 Jetronic) 211, 2889
H20  Choke warning lamp 733 F12  Air temperature sensor (trip) 460, 461
H21  Handbrake warning lfamp 318 P14 Distance sensor {Motroric/
H23  Radio with electtic aerial 532, 533 trig computer} 144, 202, 457

H25  Mirror heating warring famp 483, 492 P15 Fuel flow meter (trip comptiter! 453 A54



1222 Wiring diagrams

Key to diagram 2 - all 1987 models (continuexd)

No Description Track No Description Track
P23 Manifold vacuum sensor 125, 127 158, 160 177, 172 U371  Clock switch 459
P24  Oiftemperatiire sensor 128, 720 182,183 276, 277 3.2  Funclion select switch 4549
P25 Bulb faflure sensor 537, 550 /3.3 Resetfclock adjustment switch 459
P26 Ol fevel sensor 557, 558 us Check conirof display unit 554, 563
P27  Brake pad Wwear sensor front left 560 U5.7  Bulb failure warning {running fightst 554
P28 Brake pad wear sensor fronf right 567 Us5.2  Bulb failure warning {stop-lamps) 556
P20 Manifold temperature sefnsor 245, 246 Us.3 Ol level warning 557
P30 Coolart temperature sensor fnot UK} 156, 157, 248, 249 5.4 Brake fluid level warning 548
P31 Throttle potentiometer {not UK} 248, 250 (/5.5  Brake pad wear warning 560
P32 Oxygen {Lambda) sensor 226, 227 U5.6  Washer fluid level warning 561
P34 Throttle position sensor (not UK 167, 163 Y57  Coolart level warning 563
P35 Inductive sensor {crankshart) 222 224 257,259 273, 275 I8 LCD instrument panet 569 to 593
R1 Baliast resistor cable 109 /6.7  Charging system warning lamp 569
R2 Carbiwetior heater 186, 262 B2  Volimeter 570. 572
R3 Cfgaretfe ﬁghfer 437 6.3 Friaf gauge 877
Rs  Glow plugs (Diesel) 193, 194 U4 Ol pressure warning famp 586
R7 Manifold helater oy 186, 264 (6.5 Ol pressure gauge 588
R11  Instument iflumination rheostat 575 UB.6  Temperattire gauge 581
RT15  Octane coding piug 162,180, 181, 212, 278, 2719 (457 1 ights on’ indicator 578
St fgnitiony/starter switch 106, 107 6.8 Speedometer 502 503
52,1 Main lighting switch 334, 337, 539, 540 U6.9  High beam indicator 5 82'
S22 Interior lamp switch 389 UB.10  Direction indicator repeater left 586
53 H eater b ower/ heated rear UB. 1T Direction indicator repeafer right 588
tew Sl B4, &07 U6.73 Handbrake 'on’ waming lamp 584
552 Dipswitch 343, 344, 544 UETE Thohoreter 584
s34 D {rec_ﬂon PcIeator Sl aB0, 33 UB. 15 Trailer direction indicator repeater 580
56 Distributor (contact breaker typet 171 i
; 5 UB.2T Panel lighting refay 574, 576
SiF Reversing lamp switch fmanual) 435
55 St o 368 545 U622 Panel lamp bulbs 575, 576
g2 quf_ A S ot 0 2‘ 106 UE.23 Speedometer filuntination 592
: R S N : 4 UB. 24  Miles/km changeover switch 593
583  Rear wiper switch {except G5i} 420, 421 LB 25 Ehaimeoversaitel 578
594  Rear wiper switch (GSi} 429, 430 ! g

UB.27 Engine malfunction warning famp 590

ST0.7  Starfer nhibitor switch (automatic) 107 v Diode (brake fluid warning bl test) 370

5102 Reversing lamp switch (automatic) 434

S710.3 Park/neutral switch (not UK) 156 i‘; ;r a”_f_r Aot t 53’ i

S11  Brake fiuid warning fevel switch 379 o et b il U

S13  Handbrake 'on’ warming switch 218 584 X5 Engine wiring harness connector  Various

514 O pressure warning switch 321, 586 A0 Body WG HalTiERs GRpnasior var HaHS

$15  Luggage area lamp switch 285 X7 Front wiring harness connector Various

598 Doorswitch for 290 X8 LCL) instrument 26-pin connector 569 to 592

S77  Door switch right 397 Xa LD instrument 16-pin connector 576 to 590

S78  Glovebox lamyp switch 430 X100 fgnition timing basic coding plug 129, 130, 154, 184
$21  Fromt foglamp switch 360, 367 X1 Harness cannector {nof UK} 747 to 169

§22  Rear foglamp switch 353, 355 X13  Test connector Various

S20  Radiator fan thermoswitch 179 X154  Fuelinjection harness connector

$30  Seat haating switch front left 468, 470 {Motronic) 204 to 230

537 Window lift switch 510, 518 X158 Fuel injection harness connector

541 Ceniral locking driver's door switch 502, 503 L3 IJIE'U onic) 283 291, 293 _
Sd4  Throttle valve siiich 208, 207, 285, 286 X156 lgnition harness connector 238, 245, 255, 257, 262
$47  Contact switch headlamps on warming 392, 393 Ys  Fuel shut-off valve (Diesel} 195

850  Choke warning switch 133 Y& Auxitiary air vatve (L3 Jetronic) 292, 293

8552 Hazard Warnfng 374, 378 Y£ Fuel H];'ectbrs 2189 t0 226, 279 to 286
§55  Seat heating switch front right 472 474 Yi4 Inductﬂ{e sensor (MZV ignition systerm} 176 to 179

S60  Clutch pedal switch (not UK) 131 Y15 Inductive sensor (1.3 models,

S64  Hom switch 172 electronic ignition} 116, 117

S68.1  Mirror adjustinent switch 477, 480, 485, 489 Y17 ldle cut-off sofenoid 197

5682 Mirror heating switch 483, 497 Y23 ignition distributor (1.3 models,

S68.3  Mirror feftright switch 486, 430 electronic ignition} 718, 120

573 Manifold heater switch {not UK} 187 Y24 fgnition distributor (MZW ignition) 782

S81  Blake fluid check controf switch 559 Y26  Throttle valve positioner (not UK} 238 to 244

582 Washer fluid check control swifch 562 Y27  Pre-throttle valve {not UK} 252, 253

589 O pressure switch {not UK) 168, 169 Y32  Injection valve {not UK} 746

583 Coolani check conirof switch 563 Y33 Ignition distributor {fuel infection) 207, 260, 273

LUz Trip computer assembly 452 to 461 Y44  idle confrof solenoid fnot UK} 131

Refer to page 12+16 for colour codes
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Wiring diagrams 12+33

E47
£42
E60

Description

Parking lamg left

Taif farnp feft

Member plate tamp
Parking lamp right

Tail tarmp right

Engine compartrment lamp
High beam feft

High beam right

Low beamn feft

Low bearn right

Lamips instrument
Sefector lever lamp {automatic}
Luggage area lamp
Interior famp

Glovebaox farip

Cigarette fighter lamp
Reversing tamp left
Reversing tamp right

Key to diagram 3 - all models from 1990 on
Not all tems are fitted to all models; not all engines or systems are found in UK models

Track
328

328, 550
335

332

334, 552
337

347

342

344, 554
345, 556
338

446

385

397

443

442

439

440

Heated rear window fexcept Estate) 302

Front foglamp left

Front foglamp right

Rear foglamp left

Seat heating mat front feft
Light switch lamp

Seat heating mat front right
Clock tamp

Ashiray lamp

Heater confral lamp

Trip computer lamp

Rear foglamp right

Number plate lamp (Estate}
Interior famp (with delay)
Radio famp

Heated rear window {Estate

Fi1-20 Fuses in fuse box

21
2
Fé7
&1
G2
H7
H2
H3
H4
H5
HG
H7
HE
HG
H1d
HiT
Hi2
H12
H14
H17
H18
H18
HZ20
HZ2T
HZ23
H25
HZ26
H30
H33
H34
H48

K2
K5
K8

Fuse headlamp washer
Voltage stabiliser

Fuse twin horns

Battery

Alternator

Radio

Horn (single/

Direction indicator repester
Ot pressire Warring tamp
Brake fluid warning lamp
Hazard warning repeater
Charging system warning lamp
High beam warning lamp
Stop-famp feft

Stop-lamp right

Drection indicator famp froft left
Direction indicator tarmp rear feft
Direction indicator tamyp front right
Dhrection indicator tamp rear right
Direction indicator repeater (traiter}

Horn ftwin)

'Headlamps on’ warning buzzer
Choke warming lamp
Handbrake warning lamp
Radic with efectric aetial

Mirror heating warning lamp
ABS warning lamp

Engine matfunction warning lamp

Direction indicator repeater left

Direction indicator repeater right

Haorr {fwing}

Heated rear window relay
Flasher unit

Foglamp relay

Refay wiridscreern wiper defay

357

358

353

468

334

472

397

447

339

455

354

336

386. 389
537 633
304
Various
413

313

174

101

113

529, 531
172

378

327

318

376

323

343

368, 558
369, 560
377

378

387

382

373

174

393, 394
133

318

532 533
483, 492
722
Various
376

380

173

301, 302
373, 374
358, 359
405, 408

Mo
K9
Kis
K20
K30
K32
K35
K37
K47
K50
K53
K&a7
K58
K67
K62
K3
K65
K75
K84
K86
K97
KTo0
LT
M1
M2
M3
M4
M5
M8
M4
Mi15
Mo
M7
M9
M20
M2T
M24
M25
M26
M30
M3T
M32
M33
M36
M37
A39
M40
M5H
M55
Fi
P2
B3
P4
P5
P7
P10
Pt
P12
P13
Pi4
P17
Pig
Pig
P20
P23
P24
P27
P28
P30
P32z
P33

Description

Relay headlamp washer

L3 JSetromic controf umit
fgrition modute

Relay rear wiger dalay

Relay rear wiper delgy {Estate)
Reiay heated mirror

Relay central focking

ABS surge protection refay
ABS control tnit

fgnition advance conirof it
TBt control unit {C/E 186 NZ)
Fuel pump refay (TBl
Conirof unit - Motronic
Controf unit dim-dip system
Hoin refay

Fuet injection relay

Idte controf relay (not UK)
ignition cortirof unit (EZ Plus)
Conirof unit check comtrof
Motronic controf Linit

T8t control unit {C 74 NZ}
fonition colf

Starter motor

Windscreen wiper motor
Heater blower motor
Radiator fan

Windscreen washer pump
Rear wiper motor {except GSIf
Window fift motor front feft
Window lift motor front right
Window fift motor rear feft
Window fift motor rear right
Door lock actuator rear teft
Door lock actuator - rear right
Fuef pump

Headfamp washer ptmp
Rear screen washer pump
Electric aerial motor

Etectric mirror feft

Electric mirror - right

Track

471, 413

284 to 291, 749 to 767
Yarious

417 to 478

431 to 433

497, 4948

502, 508

702, 703

702 ta 721

12310 122, 272 to 281
145 to 164

165, 166, 262

606 to 636

347, 351

173, 174

Varfous

131, 132

187 to 198 733 to 746
539 fo 560

202ta 226

240 to 259

Various

106 to 107

403, 406

307 to 309

171, 699

400

415 t0 4717

a811,. 812

517. 518

513 574

515,516

H04, 507

504, 507

166, 228, 262, 2945, 6308, 764
413

429 to 437

533, 534

478 481, 487, 490
494, 487

Door fock actuator passenger door 504, 507

Idie adjuster

Rear wiper motor (GSf onfy}
Tailgate fock actuator
Headlamp fevelting motor
Headtamp levelling motor

Various
427, 426
H04, 507
774ta 776
778 to 780

Front & rear screen washer pump 420, 427, 434

Rear wiper motor (Estate}
Fuel gauge

femperature gauge
Clock

Fuel gauge sender

433 f0 435
374

318

396

374, 571

Coolant ternperature sensor (gaugel 316, 583

Tachometer

Off pressiire sensor

Airflow mefer

Coolant temperatiire sensor
Air termmperature sensor
[istance sensor

325

589

21710 221

214, 289 613, 759
460, 461

451, 680 681

ABS wheel speed sensor - front left 707
ABS wheel speed sensor - front rght 709
ABS wheel speed sensor - rear left 717
ABS wheel speed sensor - rear right 713

Manifold vactum sensor
Oil ternperatire sensor
Brake pad wear sensor - froimt

Yarious
128, 129, 192, 276, 277, 737
feft 544

Brake pad wear sensor front right 544

Coolant ternperstiire sensor

155, 146, 2571

Oxygen (Lamtadal sensor (Motronic) 226, 227, 630, 631

Oxygen {Lambda} sensor (TR

1A1 254



12+34 Wiring diagrams

Mo

P34
P35
P44
P46
P47
RY

RZ2

RI1T
RiZ2
R15
51
S
52.2
53

S5:2
8
56
S
58
58.2
58.5
S4.6
B
S10.7
s510.2
510.3
571
S13
S74
515
s16
517
st8
521
S22
529
530
537
541
S44
S47
550
552
555
S60
561
S64
5687
5682
5683
S81
582
5493
5895
598
Uz
Uz
sz
Us3
U4
U417
/a2
U4z
Ud.5
U4.6
4.7
s

Description

Throttle position sensor

Inductive sensor {crankshaft)

Ajr mass mefer

Knock coniral sensor

Half sensor (Mofronic M 2.5)
Ballast resistor cable
Carbiwetior heater

Cigarette fighter

nstrument ifumination rheostat
Automatic choke

CO adjustment poterttiometer
lgnition/starter switch

Mair fighting switch

tterior laimpy switch

Heater blowerheated rear
Wwindow switch

Dipswitch

Direction indicator switch
Distributor fcontact breaker type}
Reversing lamp switch (manuafl
Stop-lamp switch

Windscreen wiper switch

Key to diagram 3 - all models from 1990 on (continued)

Track

16080 162, 212/3, 256 t0 258
22110223 27310275, 619
63310 637

623, 624

625 to 627

109

177

447

575

179

163,164

106, 107, 648, 649, 670, 671
334, 337

389

3045 to 308
343 344
380, 381
111

439
368,562
403 to 406

Rear wipe/wash switch {except G5il418 to 420,432 to 434

Rear wipafwash switch (G51
Windscreen washer switch

Starter inhibitor switch (atomatic)
Reversing lamp switch (autamatic)
Park/neutral switch (auto with TBl}

Hrake fiuid warning level switch
Handbrake "on’ warning switch
Oif pressure warning switch
Luggage arealamp switch
Door swifch feft

Door switch right

Glovebox lamp switch

Fromt foglamp switch

Rear foglamp switch

Coolant temperature switch
Seat heating switch front left
Window fift switch

426 fo 478
400,401
187

438

159, 256
319
318, 594
321, 587
385

390

397

443
360, 362
353 355
177

468, 470
510, 518

Central locking driver's door switch 502, 503

Throttle valve switch

Switch ‘headlamps on’” waring
Choke warning lamp switch
Hazard warning switch

Seat heating switch front rigft
Clutch pedal switch {not UK}
Pressure switch {power steering)
Horn switch

Mirror adfustment switch

Mirror heating switch

Mirror left/right switch

Brake fluid check confrofl switch
Washer fluid check confrol switch
Coolant check control switch
Ol teve! check controf switch
Headtamp tevelling switch

Trip compiiter assembly

Clock switch

Function sefect switch
Reset/clock adjustment switch
ABS hydraufic unit

ABS pumis relay

ABS solenoid vatve relay

ABS hydraufic pump

AEBS solenoid valve - front left
ABS solenoid valve front right
ABS solenoid valve - rear
Check control display unit

285 286, 618 619, 756, 757
I a3
133

374, 378
472, 474
131

284

172

477, 480, 485, 488
483, 492
486, 4590
539

540

541

542

773t 775
452 to 461
458

459

459

705t0 718
706 to 709
7i4tc 718
705

710

711

712

539 to 546

Mo

LAt
5.2
5.3
Us. 4
Us.5

Xig
X13
X20
X217
X22
X23
Ya

Y6

Y7

¥io
Yiz
Y23
Y24
Y24
Y30
Yagid
Y33
Y34
Y41

Description

Brake pad wear warring
Brake fluid level warning
Ot fevel warning

Coolartt tevel warning
Washer fluid fevel warming

Track

538
540
541
542
543

Bulb falfure warning {running fights) 544

Bufb failure warning {siop-lamps/
LCO instrument pane!

Charging system Wwarning lamp
Voltmeter

Fitel gatige

Ol prassure Warning famp

Off pressure gauge

Tempetature gauge

‘Lights on' indicator
Speedorneter

High beam indicator

Diraction fndicator repeater feft
Direction indicator repeater right
Handbrake ‘on’ warmning lamp
Tachiometer

Trailer direction indicator repeater
ABS warning lamp

Panel fighting relay

Panel lamp bulbs

Speedometer flumination
Mites/km changeover switch
Changeover switch

Engine makunction warning lamp
Fuel deceleration cut-off valve
Throitle valve switch

Diade {frake fluid warring budb test)

Trailer socket

Auixitiary connector
Connector, alternator
Connector, gfow plug timer

Connector, engine and instruments

Connector, body and instrurments
Connector, Jetronic and engine
LED instrument 26-pin connector
LCO instrument 16-pin connector
fgrition timing basic coding plug
Connector. TE!

Connecior, L3 Jefronic/E 16 SE
Connector, disgnostic ink

545

569 to 594
569
570,
871
587
589
583
587
5789
583
585
587
584
579
589
597
574, 576

575, 576

578

580

592

593

197

198

320

Various

Various

574 to 676

672 to 695

Various

Various

283,293

569 to 589

587 to 594

129, 130

147, 1580, 156, 166, 247 fo 267
749 to 766

Various

572

Connectar, Motronic and instruments 202, 203, 212. 214

Octane raling plug
Connector, TBI

Connector, instriments
Connector, Motronic M 1.5
Connector, Motronic M 2.5
Connector, check control tnft
Connector, check controf unit
Connector, check control display
Coding plug, Motronic i 2.5
Fuel cut-off valve (Diesel}
Auxifiary air valve

Fuel injectors

Distributor (with Half sensort
fdfe cut-off solenoid

Distributor {electronic ignition, 1.3/1.

Distribiator {not UK}

dfe up valve (power steering/
idie up valve (Dieseal}

injection vafve (TBY
Distributor (Motronic/ Jefronic)
Fuef tank vent valve

fale controf valve (not UK]

Refer to page 12+16 for colour codes

Various

236, 237, 245, 256
314 to 330,343,374,382
206 fo 229

602 o 639

548 to 560

539 to 549

539 ta 546

517, 612

657, 692

292, 762

Various

Various

178

4 models} 116 to 120
124 to 126, 136 to 142
299

660

146, 246

202, 273 600 to 602
220, 637

i371
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Wiring diagrams 1.
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Key to wiring diagram for the MULTEC Central Fuel injection

No
Fi18
H30
K20
K58
K100
L1
M2
M33
P23
P30
P33
234
5917

510.3

Y14
Y32
X5

X6

X11
Xi3
X15
X16

system fitted to later C 14 NZ engines

Description
tusefin fuse box)

Engine telitale (in instrument
fgnition colf igrition maodtle

Fuel pump refay
IEFI control uait
lgnition coil
Fuel purnp

Idle air control stepper motor
Abisclute pressure sensor
Coolant lernperature sensor

Oxyger sensor

Throttle valve polentiomeler

Oif pressure switch
Park/Neutral switch

fgnition distributor Hall sensor

Injection valve

Track

261

250
2350237
260, 261
240, 259
236, 23T
261

243 to 246
253 ta 255
257

258

256 to 258
236 to 264
256

238 to 744
246

Instrurment pane! and engine 74p 237
tnstrurnerit panef and body 30p 261

Instrirment panel and 1B 14p

Al DI Plug 10p

Octane nurmber plug 3p
Engine and | Bl 5p {hasis 3p)

247 10 264
249 to 251
253 o 254
23710238
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Reference rer-

General dimensions and Weights .. .......... REF«1
COnversibn Facons: e e e on ve 0w svi@is REF+2
Biging SparePams. . . sv samwmmsen s on s o REF-3
Vehicle Identification Numbers . ... .......... REF-3
General Repair Procedures ... ... .. REF+4

Dimensions and weights

Tools and Warking Facilities .. .............. REF+5
MET TESEEheeks  wu on ws w0 oo v e s 2o o & REF+7
FAUEDISGRESIS o oo s pamvmmon s am s i o 6 4 REF-11
Glossary of Technical Terms .. ............. REF-18
BB - s 5o a9 e ok SeEsYs s e 46 v R R REF-23

Note: Al figures are approximate, and may vary according to model. Refer to manufaciurer’s data for exact figires.

Dimensions

Overall height:
Hatchback:
GTE models
All other models
A DB s i s S RS S I B R R T B B T TR R
O oo O TS o TN 4 B e T s s B A S T Wb e e
N i i st SRR a0 NS e, i s
S B e Y e
Overall width:
HAVERBEEI o e s s am i feis s i1 e i e G s
Salbamodels g e esiEah e SETRE R < TR E S ek
Estate, Yan and Astramax
Overall length:
HatehBaek v s animams s nalnm s sasiemesmds sRas
R e e b g0 bl 4o e i U e e 5 B b
EStalte AneatT o ssssmiiaiiil welismsmn duds adeiailiss ik
BRI i, ISR B i Wb e SR el B S
MUHERIBASE o niesint fo s emm @i 0 i I e S

Weights
Kerb weight™:
Hatchback:
T2 NEFREPTHSEIEIET . o e S Gomoniesessesharimict ain. vt e e smne <ismies eriacd
i 0 [ ot R e e o G o o e
B L e o= L
16 ltrermeetelss  ius asnans carseainn e ieeirve . ceieea
B [ 0 T L T T I e
BRI R il cr c o s e el e S e M T e
Salcon models;
1.3 and 1.4 litre models
TRl TdElss . cwommmmmnn v e s s R S e
PR IR TTIEEEIEE | o unmbmmontnd bt ascotiidby s v ossebaenivitmomnis. fuikesnsuiradd
Estate models:
VRN TREEEEE. | ot dmarod o S R o g e iy s it
T8 litke madels:, cossaniein deuSasunnags DeeEsiEs Jeam,
Wan models;
1.5 irermeetelss  ius asnans camseeinn e Deeirve e e
B 1 0 LT L I e
Convertible models;
T BBl so o, meminie s aviiren s
2N NEFEIEOETSS o vnewvsenmimmns onsosios ossomis maronie oo eieled pom e siimsiesins eit
Mavirmurd rebt raeke Gt amane s vnimens SR saEee B
Maximum towing weight”:
Braked FFaiEr s ameinmn i WEaE s De e s e 0w
s e
Maximum trailer nose welght ..o ie e e i e

“The kertr welghts and maxinwum permlissible towing weights given are for general reference. The welghts can differ according to modef and year,

1385 mm
1400 mm
1400 mm
1430 mm
1440 mm
1680 mm

1663 mim
1658 mim
1670 mm

3998 mm
4218 mm
4228 mm
4220 mm
2520 mm

830 to 865 kg

84510815 kg

865 to 900 kg
285 to 875 kg
900 to 960 kg
960 to 990 Kg

850 to 950 kg
822 to 957 kg
972 to 1002 kg

4900 to 1000 kg
965 to 1045 kg

280 to 820 kg
945 to 870 kg

970 to 1000 kg
1045 kg

600 to 1200 kg
400 to 500 kg
50 kg

therefore, If specific welght requirements are wanted for a particular inodel, consult your vehicte handbook or a Varivhall doafer

REF



rers2 Conversion factors

Length (distance)
Inches (in}

Feet (ft)

Miles

Volume (capacity)}
Cubic inches (cu in; inf)
Imperial pints (Imp pt}
Imperial quarts {Imp qt)
Imperial quarts {Iimp gt)
US quarts (US gt
Imperial gallons {(imp gal)
Imperial gallons (mp gal)
US gallons (US gal)

Mass (weight}
Ounces (0z)
Founds (Ib)

Force

Ounces-force {ozf; 0z7)
Pounds-force {Ibf; 1h)
Newtons (N)

Pressure

Pounds-force per square inch
{psi; IbHR?; 1AM
Pounds-force per square inch
{psi; Ibffin’; Ibdin’
Pounds-force per square inch
(psi; Ibfi; 1B/in)
Pounds-force per square inch
{psi; Ibffin; Ibfin)

Kilopascals (kPa)

Millibar {mbar}
Millibar (imbar)

Millibar (mbar}
Millibar (mbar}

Millimetres of mercury (mmHg)
Inches of water (inH,0)

Torque (moment of force}

Pounds-force inches

(bfin; Ibin)

Pounds-force inches

{Ief in; b ing

Pounds-force inches

(bf in; by ing

Pounds-force feet (Ibf ft; Ib ft)

Pounds-force feet (Ibf ft; b ft)
Newton metres (Nm)

Power
Horsepower (hp)
Velocity (speed)

Miles per hour (miles/hr; mph)

Fuel consumption®
Miles per gallon (mpg)

Temperature

x254 =
x0.306 =

¥ 1.609

E A A - S

=

=

b

HoOoM XK =

Degrees Fahrenheit = {C x 1.8) + 32

16.387 =
0.568 =
1137 =
1201 =
0946 =
4.546 =
1.201 =
3.785 =

2835 =
0.454 =

0278 =
4448 =
8 =

0,070 =
0068 =
0068 =
6895 =
0.01 =

100 =
0,0145 =

0rh =
0401 =

0.635 =
0.038 =

1152 =
0113 =
0,083 =
0138 =

1.356 =
0102 =

7457 =

1608 =

0.354 =

Millimetres {mmy)
Metres (m)

= Kilometras (km)

Cubic centimetres {cc; cn)
Litres {)

Litres (1)

USs quarts (US gt}

Litres (I}

Litres ()

Us gallons (US gal)

Litras {l)

Grams (g)
Kilograms {kg)

MNewtons (N)
Newtons (N)
Kilograms-force (kyf; ka)

Kilograms-force per square
centimetre (kgficny; kglcm?)
Atmospheres (atmy)

Bars
Kilopascals (kPa)

Kilograms-force per square
centimetre (kgf/en? kglcm?)
Pascals (Pa)

Pounds-force per square inch
{psi; Ibf/in®; IB/in7)

Millimetres of mercury (mmHg)
Inches of water {inH-0}

Inches of water {(inH 0}
Pounds-force per square inch
{psi; Ibfin®; IB/in’)

Kilograms-force centimetre
{kgf cm; kg cmy)
Newton metres (Nim)

Pounds-force feet (Ibf ft; |b ft)

Kilograms-force metres
{lkgf m; kg m)

Newton metres (Nm)
Kilograms-force metres
{kaf m; kg m)

Watts (W)

x 0.0394

4

beo3 BB Mo X M

P

kS

3.287
0821 =

0.061 =
1.76 =
0.8g8 =
0833 =
1.057 =
.22 =
0.833 =
0.264 =

0.035 =
2.206 =

3.6 =
0.225 =
9.81 =

14.223

14,696 =

0.145

981 =

®x 001 =

b A - -

68.947 =

1.83% =
2491 =
1.868 =
2768 =

0.868 =

8.8 =

1.233 =

® 0L738 =

Kilometres per hour (km/hr; kph) x

Kilometres per litre (kim/l)

%

9.804 =

0.0013 =

0.621

2028 =

Inches (in)
Feet (it}
Miles

Cubic inches (cu in; in)
Imperial pints {Imp pt}
Imperial quarts {Imp qt)
Imperial quarts {(Imp gt}
US quarts (US gt
Imperial gallons (Imp gal)
Imperial gallons {Imp galj
US gallons (US gal)

Cunces {0z)
Pounds (I}

Ounces-force (ozf; 0z}
Pounds-force {Ibf; Ib)
Newtons (N)

Pounds-force per square inch
{psi; I ; D)
Pounds-force per square inch
{psi; Ibf/ire; /i)
Pounds-force per square inch
{psi; Ibffin?; Ibfin)
Pounds-force per square inch
{psi; Ibf/in’; IbiinY)
Kilopascals (kPa)

Millibar {mbar}
Millibar {mbar)

Millibar {mbar)

Millibar {mbar}

Millimetres of mercury (mmHg)
Inches of water (inH.O)

Pounds-force inches

{bfin; b in)

Pounds-farce inches

{Ief in; 1hing

Pounds-force inches

{Ibf in: I in

Pounds-force feet (Ibf ft; b ft)

Pounds-force feet (Ibf ft; 1b ft)
Newton metres (Nm)

Haorsepower {(hp)
Miles per hour (miles/hr; mph)

IMiles per gallen (mpg)

Degrees Celsius (Degrees Centigrade; *C) = (°F - 32) x 0.56
* it is common practice to convert from miles per gatlon {mpg) to litres/100 kifometres {['100kmy, where mpg x /100 km = 282



Buying spare parts rer-3

Spare parts are available from many
sources; [or example, Vauxhall garages, other
garages and accessory shops. and motor
factors. Our advice regarding sparc part
sources is as follows.

Officially-appointed Vauxhall garages - This
is the best source for parts which are peculiar
to your car, and are not generally available (eg
complete cylinder heads, internal gearbox
components, badges, interior trim etc), It is
also the only place at which you should buy
parts if the vehicle is still under warranty. lo
be sure of obtaining the correct parts, it will be
necessary to give the storeman your car's

vehicle identification number, and if possible,
lake the old parts along for posilive
identification. Many parts are available uncler
a factory exchange scheme - any parts
returiied should always be clean. It obviously
makes good sense Lo go straighl to the
specialists on your car for this type of part, as
they are best equipped to supply you.

Other garages and accessory shops - These
are often very good places 1o buy materials
and components needed for the maintenance
of your car (eq oil fikers, spark plugs, bulbs,
drivebelts, oils and greases. touch-up paint,
filler paste, etc). They also sell general

accessories, usually have convenient opening
hours, charge lower prices, and can often be
found not far from home,

Motor factors - Good factors will stack all
the more important components which wear
oul comparatively quickly {eq exhaust
systems, brake pads, seals and hydraulic
parts, clutch components, bearing shells,
pistons, valves etc). Motor factors will often
provide new or recondilioned components on
a part-exchange basis - this can save a
considerable amount of money.

Vehicle identification numbers

Modifications are a continuing ‘and
unpublicised process in vehicle manufacture,
quite aparl from major model changes. Spare
parls manuals and lisls are compiled upon a
numerical basis, the individual wvehicle
identification numbers being essential to
correct identification of the component
concerned.

When ordering spare parts, always give as
much information as possible. Quote the car
miodel, year of manufactlure, body and engine
numbers as appropriale.

The Vehicle identificationr Number (VIN)
plate is riveted to the top of the body front
crossmember, and can be viewed once the
bonnet is open. The plate carries the VIN and

vehicle weight information, and paint and trim
colour codes (see illustration).

The engine number is slamped onlo a
machined flat on the ront face of the cylinder
block (see illustration),

The chassis number is stamped into the
bedy floor panel, between the driver's seat
and the door sill (see illustration).

KXRRHAHXINANKN
*
kg

&g

Vehicle identification plate

Engine number and VIN plate locations
(arrowed)

Chassis number location (arrowed)

REF



rer-4  (General Repair Procedures

Whenever servicing, repair or overhaul work
is carried out on the car or its components, it
is necessary to observe the following
procedures and instructions. This will assistin
carrying out the operation efficiently and to a
professional standard of workmanship.

Joint mating faces and gaskets

When separating components at their
mating faces, never insert screwdrivers or
similar implements into the joint between the
faces in order to prise them apart. This can
cause severe damage which results in oil
leaks, coolant leaks, stc 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 comporent location,

Where a gasket is used between the mating
faces of two components, ensure that it is
renawed on reassembly, and 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 not
likely to score of damage the face, and remove
any hurrs or nicks with an oilstone or fine file.

Make sure that tapped holes are cleaned
with a pipe cleaner, and keep them free of
jeinting 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

Qil seals can be removed by levering them
out with a wide flat-bladed screwdriver or
similar implement. Alternatively, a number of
self-tapping screws may be screwed into the
seal, and these used as a purchase for pliers or
some similar device in order to pull the seal free.

Whenever an oil seal is removed from its
working location, either individually or as part
of an assembly, it should he renewed.

The very fine sealing lip of the seal is easily
damaged, and will not seal if the surface it
contacts 5 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 whera
possible, Lubricate the seal lips with oil before
fitting and, on dual-lipped seals, fill the space
between the lips with grease.

Unless otherwise stated, oil seals must be
fitted with their sealing lips toward the
lubricant to be sealed.

Use a tubular drift or block of wood of the
appropriate size to install the seal and, if the
seal housing Is shouldered, drive the seal
down to the shoulder, If the seal housing is
unshouldered, the seal should be fitted with
its face flush with the housing top face {(unless
otherwise instructed),

Screw threads and fastenings

Seized nuts, bolts and screws are quite a
COMITION QCeUrrence where corrosion has set
ir, and the use of penetrating oil or releasing
fluid will often cvercome this problem if the
offending item is soaked for a while hefore
attempting to release it. The use of an impact
driver may also provide a means of releasing
such stubborn fastening devices, when used
In  conjunction with the appropriate
screwdriver Bt or socket, If none of these
methods works, it may be necessary (o resort
to the careful application of heat, or the use of
a hacksaw or nut splitter device.

Studs are usually removed by locking two
nuts together on the threaded part, and then
using a spanner on the lower nut to unscrew
the stud. Studs or bolts which have broken off
below the surface of the component in which
they are mourted can sometimes be removed
using a proprietary stud extractor. Always
ensure that a blind tapped hole is completely
free from oil, grease, water or other fluid
before installing the bolt or stud. Failure to do
this could cause the housing to crack due to
the hydraulic action of the bolt or stud as itis
screwed in.

When tightening a castellated nut to accept
a split pin, tighten the nut to the specified
torque, where applicable, and then tighten
further toc the next split pin hole. Never
slacken the nut to align the split pin hole,
unless stated in the repair procedure,

When checking or retightening a nut or bolt
to a specified torque setting, slacken the nut
or bolt by a quarter of a turn, and then
retighten to the specified setting. However,
this should not be attempted where angular
tightening has heen used,

For some screw fastenings, notably
cylinder head bolts or nuts, torgue wrench
settings are no longer specified for the latter
stages of tightening, "angle-tightening” being
called up instead. Typlcally, a fairly low torgue
wrench setting will be applied to the
belts/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
componrent or housing in the course of
tightening should always have a washer
between it and the relevant component or
housing.

Spring or split washers should always be
renewed when they are used to lock a critical
component such as a big-end bearing
retaining holt or nut. Locktabs which are
folded over to retain a nut or bolt should
always be renewed.

Self-locking nuts can be re-used in non-
critical areas, providing resistance can be felt
when the locking portion passes over the bolt or
stud thread, Howrever, it should be noted that
self-locking  stiffnuts  tend to lose their
gffectiveness after long periods of use, and in

such cases should be renewed as a matter of
course,

Split pins must always be replaced with
nev ones of the correct size for the hole,

When thread-locking compound is found
an the threads of a fastener which is to be re-
used, it should be cleaned off with a wire
brush and solvent, and fresh compound
applied on reassembly,

Special tools

Some repair procedures in this manual
entail the use of special tools such as a press,
two or three-legged pullers, spring
compressors, etc, Wherever possible, suitable
readily-available  alternatives to  the
manufacturer’'s special tools are described,
and are shown in use. In some instances,
where no alternative is possible, it has been
necessary to resort to the use of a
manufacturer's tool, and this has een done
for reasons of safety as well as the efficient
completion of the repair operation. Unless you
are highly-skilled and have a thorough
understanding of the procedures described,
never attempt to bypass the use of any
special tool when the procedure described
speacifies its use. Not only is there a very great
risk of personal injury, but expensive damage
could be caused to the components involved.

Environmerital considerations

When disposing of used engine oil, brake
fluid, antifreeze, etc, give due consideration to
any detrimental environmental effects. Do not,
for instance, pour any of the above liguids
down drains into the general sewage system,
or onto the ground to soak away. Many local
council refuse tips provide a facility for waste
oil disposal, as do some garages. If none of
these facilities are available, consult your local
Environmental Health Department for further
advice,

With  the universal
legislation regarding the emission of
environmentally-harmful substances fream
metor vehicles, most current 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 encountered during servicing or overhaul,
they should, wherever possible, be renewed
or refitted in accordance with the vehicle
manufacturer's  requirements or current
legislation.

tightening-up of

Note: ftIs
antisocial and
ilfegal to dump oif
down the drain. To
find the focation of
your local oif
recycling bank,
cafl this number
free.




Tools and working facilities rer-s

Introduction

A selection of good tools is a fundamental
requirement for anyone contemplating the
maintenance and repair of a motor vehicle.
For the owner who does not possess any,
their purchase will prove a considerable
expense, offsetting some of the savings made
by doing-it-yourself. However, provided that
the tools purchased meet the relevant national
safety standards and are of good quality, they
will last for many years and prove an
extrermely worthwhile investment.

To help the average owner to decide which
tools are needed to carry out the various tasks
detailed in this manual, we have compiled
three lists of tools under the following
headings: Maintenance and minor repair,
Repair and overhaud and Special. Newcomers
to practical mechanics should start off with
the Marmtenance and minor repair tool kit, and
confine themselves to the simpler jobs around
the wehicle. 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
Mamtenance and minor repafr tool kit can be
built up into a Repair and overhiaui tool kit over
a considerable period of time, without any
major cash outlays, The experienced do-it-
yaurselfer will have a tool Kit good enough for
most repair and overhaul procedures, and will
add tools from the Special category when it is
felt that the expense is justified by the amount
of use to which these tools will be put.

Maintenance and minor repair
tool kit

The tools given in this list should be
considered as a minimum reguirement if
routine maintenance, servicing and minor
repair operations are to be undertaken. We
recommend the purchase of combination
sparners (ring one end, open-ended the
other); although more expensive than open-
ended ones, they do give the advantages of
hoth types of spanner.

L1 Combination spanners:

Mefric- 8. 8. 7011, 12 13. 14, 15 17 &

18
[ Adjustable spanner - 35 mum jaw (approx.}
[ Spark plug spanner {with rubber insert}
Ul Spark plug gap adjustment tool
[ Set of feefer blades
[ Brake bleed nipple spanner
O] Screwdrivers:

Flat blade - 100 rin lorig X 6 run dia
Cross blade - 100 mm tong x 6 mm dia

[0 Combination pliers
[ Hacksaw fjunior)
O Tyre pump
O Tyre presstire gatige
O Ot can
O Ot filter femoval too!
[ Fine emery cloth
O Wire brush (small)
O Funnel (medium size)

Repair and overhaul tool kit

These togls are virtually essential for
anyone undertaking any major repairs to a

motor vehicle, and are additional to those
given in the Maintenartce and minor repair list.
Included in this list is a comprehensive set of
sockets, Although thase are expensive, thay
will be found invaluable as they are so
versatile - particularly it various drives are
included in the set. We recommend the half-
inch square-drive type, as this can be used
with most proprietary torgue wrenches. If you
cannot afford a socket set, even bought
piecemeal, then inexpensive tubular box
spanners are a useful alternative,

The tools in this list will occasionally need to
be supplemented by tocls from the Special
list.

O Sockets {or box spanners} to cover range in
previous fist fincluding Torx sockets)

[ Reversible ratchet drive {for use with
sockets)

[ Extension piace, 250 mm {for use with
sockets)

[ Universaf foint {for use with sackets)

[ Torgue wrench {for use with sockets)

O Self-tocking grips

[ Ball pein harnmer

[ Soft-faced mallet (plastic/aluminium or
rubber)

[ Screwdrivers:
Flat blade - fong & sturdy, short (chubby),
and narrow felectricians} types
Cross blade - Long & sturdy, and shorl
{chubbyi tyvpes

[ Pliers:
Long-nosed
Side cutters (electricians)
Circtip finternal and external)

[ Cotd chisel - 25 mm

[l Scriber

[ Scraper

[ Centre punch

O Pin punch

[ Hacksaw

U Brake hose clamp

[ Brake/clutch bleeding kit

[ Selection of twist drills

L1 Steel rie/straight-edge

L1 Aflen keys (inc. splined/Torx type}

O Sefection of fifes

[ Wire brush

(1 Axfe-stands

[ Jack (strong trolley or hydraufic type)

[ Light with extension lead

Spline key sat

Valve spring compressor

Two- and three legged bearing puller

REF
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Special tools

The tools in this list are those which are not
used regularly, are expensive to buy, or which
need to be used in accordance with their
manufacturers’ instructions. Unless relatively
difficult mechanical jobs are undertaken
frequently, it will not be economic to buy
many of these tools. Where this is the case,
you could consider clubhing together with
friends (or joining a motarists' club) to make a
Joint purchase, or borrowing the tools against
a deposit from a local garage or tool hire
specialist. It 15 warth noting that many of the
larger DIY superstores now carry a large
range of special tools for hire at modest rates.

The following list contains only those tools
and instruments freely available to the public,
and not those special tools produced by the
vehicle manufacturer specifically for its dealer
network. You will find occasional references to
these manufacturers” special tools in the text of
this manual. Generally, an alternative method
of doing the job without the wvehicle
manufacturers' special toal is given. However,
sometimes there i1s no alternative to using
them. Where this is the case and the relevant
tool cannot be bought or borrowed, you will
have to entrust the work to a franchised
garage.

[ Valve spring comprassor

O Valve grinding too!

[ Riston ting compressor

[ Fiston ring rernovat/instaliation foof

[ Cylinder bore hone

[ Balffoint separator

O Coil spring compressors (where applicablel
[ Two/three-legged hub and bearing pufler
U impact screwdriver

[ Micrometer and/or vernier cafipers

O Dial gauge

[ Straboscopic tiring fght

[ Dwelf angle meter/tachometer

[ Uriversal efectrical muif-meter

[ Cyfinder compression gatige

[ Hard-operated vacuum pumpg and gauge
[ Ciutch plate alignment sef

U1 Brake shoe steady spring cup removal tool
U Bustrand bearing removal/instaliation set
[ Stud extractors

[0 Tap and die set

O Lifting tackle

U Froffey jack

Buying tools

For practically all tocls, a tool factor is the
best source, since he will have a very
comprehensive range compared with the
average garage or accessory shop. Having
said that, accessory shops often offer
excellent quality tools at discount prices, so it
pays to shop around,

Remember, you don't have to buy the most
expensive items on the shelf, but it is always
advisable to steer clear of the very cheap
tools. There are plenty of good tools around at
reasonable prices, but always am to
purchase items which meet the relevant
national safety standards. If in doubt, ask the
proprietor or manager of the shop for advice
before making a purchase.

Care and maintenance of tools

Having purchased a reasonable tool kit, it is
necessary to keep the tools in a clean and
serviceable condition. After use, always wipe
off any dirt, grease and metal particles using a
clean, dry cloth, before putting the tools away.
Mever leave them lying around after they have
been used. A simple tool rack on the garage
or workshop wall for items such as
screwdrivers and pliers is a good idea. Store
all nermal spanners and sockets in a matal
box. Any measuring instruments, gauges,
meters, etc, must be carefully stored where
they cannot be damaged or become rusty.

Take a little care when tools are used.
Harmmer heads inevitably become marked, and
screwdrivers lose the keen edge on their
blacdes from time to time A little timely

attention with emery cloth or a file will soon
restore items like this to a good serviceable
finish.

Working facilities

Not to be forgotten when discussing tools
is the workshop itself. If anything mere than
routing maintenance is to be carried out,
some form of suitable working area becomes
essential,

It is appreciated that many an owner-
mechanic is forced by circumstances to
remove an engineg or similar item without the
benefit of a garage or workshop, Having done
this, any repairs should always be done under
the cover of a roof,

Wherever possible, any dismantling should
be done on a clean, flat workbench or tahle at
a suitable working height,

Any workbench needs a vice; one with a
Jjaw opening of 100 mm is suitable for most
jobs. As mentioned previously, some clean
dry storage space i also required for tools, as
well as for any lubricants, cleaning fluids,
touch-up paints and so on, which becomea
necessary.

Another item which may be required, and
which has a much more general usage, is an
slectric drill with a chuck capacity of at lsast 8
mm. This, together with a good range of twist
drills, is virtually essential for fitting
accessories,

Last, but not least, always keep a supply of
old newspapers and clean, lint-free rags
available, and try to keep any working area as
clean as possible.

Micrometer set

Vernier calipers

Stroboscopic timing light

Cylinder compression gatge

Clutch plate alignment set
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MOT test checks rer-.7

This is a quide 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 to 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 a borderline component than if the vehicle is
scruffy and apparently neglected.

It has only been possible to summarise the test requirements here,
hased on the regulations in force at the time of printing. Test standards
are becoming increasingly stringent, although there are some
exemptions for older vehicles. For full details obtain a copy of the Haynes
publication Pass the MOT! {available from stockists of Haynes manuals).

An assistant will be needed to help carry out some of these checks.

The checks have been sub-divided into four categories, as foltows:

1 Checks carried out
FROM THE DRIVER'S
SEAT

2 Checks carried out
WITH THE VEHICLE
ON THE GROUND

TURN

3 Checks carried out
WITH THE YEHICLE
RAISED AND THE
WHEELS FREE TO

4 Checks carried out on
YOUR VYEHICLE'S
EXHAUST EMISSION
SYSTEM

1 Checks carried out
FROM THE DRIVER'S SEAT

Handbrake

[1Test the operation of the handbrake.
Excessive travel {too many clicks) indicates
incorrect brake or cable adjustment.

O Check that the handbrake cannot be
released by tapping the lever sideways. Check
the security of the laver mountings.

Footbrake

[ Depress the brake pedal and check that it
does not creep down to the floor, indicating a
master cylinder fault. Release the pedal, wait
a few seconds, then deprass it again. If the
pedal travels nearly to the floor before firm
resistance is felt, brake adjustment or repair is
necessary. If the pedal feels spongy, there is
air in the hydraulic system which must be
removed by bleeding,

[ Check that the brake pedal is secure and in
good condition. Check also for signs of fluid
leaks on the pedal, floor or carpets, which
would indicate failed seals in the brake master
cylinder.

[ Check the servo unit (when applicable) by
operating the brake pedal several times, then
keeping the pedal depressed and starting the
engine. As the engine starts, the pedal will
move down slightly. If not, the vacuum hose or
the servo itself may be faulty.

Steering wheel and column

[ Examine the steering wheel for fractures or
looseness of the hub, spokes or rim.

L] Move the steering wheel from side to side
and then up and down. Check that the
steering wheel is not lkoose on the column,
indicating wear or a loose retaining nut.
Continue moving the steering wheel as before,
but also turn it slightly from left to right.

[1 Check that the steering wheel is not loose
on the column, and that there is no abnormal

mowvement of the steering wheel, indicating
wear in the column support bearings ot
couplings.

Windscreen and mirrors

[ The windscreen must be free of cracks ol
other significant damage within the driver's
field of view, (Small stone chips are
acceptahle.) Rear wview mirrors must be
secure, intact, and capable of being adjusted

REF
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Seat bells and seats

Note: The following checks are applicable fo
alf seat belts, fromt and rear,

[1 Examine the webbing of all the belts
{including rear belts if fitted) for cuts, serious
fraying or detericration. Fasten and unfasten
each belt to check the buckles. If applicable,
check the retracting mechanism. Check the
security of all seat belt mountings accessible
from inside the vehicle.

1 The 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 carried out
WITH THE VEHICLE ON THE
GROUND

Vehicle identification

O Number plates must be in good condition,
secure and legible, with letters and numbers
correctly spaced - spacing at (A) should he
twice that at (B).

1 The YIN plate {A) and homologation plate
{B) must be legible.

Electrical equipment

[l Switch on the ignition and check the

operation of the horn.

[0 Check the windscreen washers and wipers,
examining the wiper blades: renew damaged
or perished blades, Also check the operation
of the stop-lights.

O Check the operaticn of the sidelights and
number plate lights. The lenses and reflectors
must be secure, clean and undamaged.

[1 Check the operation and alignment of the
headlights. The headlight reflectors must not

be tarnished and the lenses must be
undamaged.

O switch on the ignition and check the
operation of the direction indicators (including
the instrument panel tell-tale} and the hazard
warning lights. Operation of the sidelights and
stop-lights must not affect the indicators - if it
does, the cause is usually a bad earth at the
rear light cluster.

O Check the operation of the rear foglight(s),
including the warning light on the instrument

panel or in the switch.

Footbrake

[0 Examine the master cylinder, brake pipes
and servo unit for leaks, loose mountings,
corrosion or other damage.

[ The fluid reservoir must be secure and the

fluid level must be between the upper (A) and

lower (B) markings.

O Inspect hoth front brake flexible hoses fol
cracks or deterioration of the rubber, Turn the
steering frem lock to lock, and ensure that the
hoses do ot contact the wheel, tyre, or any
part of the steering or suspension mechanism
With the brake pedal firmly depressed, check
the hoses for bulges or leaks under pressure.

Steering and suspension

[ Have your assistant turn the steering whee
from side to side slightly, up to the point where
the steering gear just begins to transmit this
movement to the roadwheels. Check foi
excessive free play between the steerinc
wheel and the steering gear. indicating wear ol
insecurity of the steering column joints, the
column-to-steering gear coupling, or the
steering gear itself.

[ Have your assistant turn the steering whee
moere vigorously in each direction, so that the
roadwheels just begin to turn. As this is done,
axaming all the steering joints, linkages
fittings and attachments. Renew any
component that shows signs of wear of
damage. On vehicles with power steering
check the security and condition of the
steering pump, drivebelt and hoses.

[0 Check that the vehicle is standing level
and at approximately the correct ride heiglit.

Shock absorbers

[ Depress each corner of the vehicle in turn,
then release it. The wehicle should rise anc
then settle in its normal position. If the vehicle
continues to rise and fall, the shock abysorber
s defective. A shock absorber which has

seized will also cause the vehicle to fail,
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Exhaust system

O Start the engine. With your assistant
holding a rag over the tailpipe, check the
entire system for leaks. Repair or rensw
leaking sections.

3_ Checks carried out
WITH THE VEHICLE RAISED
AND THE WHEELS FREE TO
TURN

Jack up the front and rear of the vehicle,
and securely support it on axle stands.
Position the stands clear of the suspension
assemblies. Ensure that the wheels are
clear of the ground and that the steering
can be turned from lock to lock.

Steering mechanism

[ Have your assistant turn the steering from
lock to lock. Check that the steering turns
smoothly, and that no part of the steering
mechanism. including a wheel or tyre, fouls
any brake hose or pipe or any part of the body
structure.

[ Examine the steering rack rubber gaiters
for damage or insecurity of the retaining clips.
If power steering is fitted, check for signs of
damage or leakage of the fluid hoses, pipes or
connections, Also check for excessive

stiffness or binding of the steering, a missing
split pin or locking device, or severe corrosion
of the body structure within 30 cm of any
steering component attachment point.

Front and rear suspension and
wheel bearings

[ Starting at the front right-hand side, grasp
the roadwheel at the 3 o'clock and 9 o'clock
positions and shake it vigorously. Check for
free play or insecurity at the wheel bearings,
suspension balljoints, or suspension molnt-
ings, pivots and attachments.

[1 Now grasp the wheel at the 12 o'clock and
& o'clock positions and repeat the previous
inspection. Spin the wheel, and check for
roughness or tightness of the front wheel
bearing.

LI If excess free play is suspected at a
component pivot point, this can be confirmed
by using a large screwdriver or similar tool and
levering between the mounting and the
component attachment. This will confirm
whather the wear is in the pivot bush, its
retaining bolt, or in the mounting itself {the bolt
holes can often become elongated).

[ Carry out all the above checks at the other
front wheel, and then at both rear wheels.

Springs and shock absorbers

[l Examine the suspension struts (when
applicahle) for serious fluid leakage, corrosion,
or damage to the casing. Also check the
security of the mourting points.

OO If coil springs are fitted, check that the
spring ends locate in their seats, and that the
spring is not corroded, cracked or broker.

L1 If leaf springs are fitted, check that all
leaves are intact, that the axle is securely
attached to each spring, and that there is no
deterioration of the spring eye mountings,
bushes, and shackles.

[ 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
sacurg, that there are no signs of axcessive
wear, corrosion or damage, and {on hydraulic
types) that there are no fluid leaks or damaged
pipes.

[ Inspect the shock absorbers for signs of
serious fluid leakage. Check for wear of the
mounting bushes or attachments, or damage
to the hody of the unit.

Driveshafts
{fwd vehicles only}

[ Rotate each front wheel in turn and inspect
the constant velocity joint gaiters for splits or
damage. Also check that each driveshaft is
straight and undamaged.

]

Braking system

L1 If possible without dismantling. check
brake pad wear and disc condition. Ensure
that the friction lining material has not worn
excessively, (A} and that the discs are not
fractured, pitted, scored or badly worn (B).

the

[l Examine all rigid brake pipes
underneath the wvehicle, and the flexible
hose(s) at the rear. Look for corrosion, chafing
or insecurity of the pipes, and for signs of
bulging under pressure, chafing, splits or
deterioration of the flexible hoses,

[l Look for signs of fluid leaks at the brake
calipers or on the brake backplates. Repair or
renew leaking compoenents.

O Slowly spin each wheel, while your
assistant depresses and releases the
foothrake, Ensure that each brake is operating
and does not hind ivhan the padal s raleased.

REF
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[l Examine the handbrake mechanism,
checking for frayed or broken cables,
excessive colrosion, 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 ina straight line.

Fuel and exhaust systems

[l Inspect the fuel tank (including the filler
cap). fuel pipes, hoses and unions. All
components must be secure and free from
leaks.

O Examine the exhaust system over its entire
length, checking for any damaged, broken or
missing mountings, security of the retaining
clamps and rust or corrosion.

Wheels and tyres

[ Examine the sidewalls and tread area of
each tyre in turn. Check for cuts, tears, lumps,
bulges, separation of the tread, and exposure
of the ply or cord due to wear or damage.
Check that the tyre bead is correctly seated
on the wheel rim, that the valve is sound and

properly seated, and that the Wheel is not
distorted or damaged.

[1 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,

[0 Check the tyre tread depth. The legal
minimum at the time of writing i 1.6 mm over
at least three-quarters of the tread width.
Abnormal tread wear may indicate incorrect
front wheel alignment.

Body corrosion

[] Check the condition of the entire vehicle
structure for signs of corrosion in load-
bearing areas. (These include chassis box
sections, side sills, cross-members, pillars,
andt all suspension, steering, braking system
and seat belt mountings and ancherages.)
Any corrosion which has seriously reduced
the thickress of a load-bearing area is likely to
cause the wehicle to fail. In this case
professicnal repairs are likely to be needed.
[1 Damage or corrosion which causes sharp
or atherwise dangerous edges to be exposed
will also cause the vehicle to fail,

4 Checks carried out on
YOUR VEHICLE'S EXHAUST
EMISSION SYSTEM

Petrol models

[0 Have the engine at normal operating
temperature, and make sure that it is in good
tune (ignition system in good order, air filter
element clean, etc).

[1 Before any measurements are carried out,
raise the engine speed to around 2500 rpm,
and hold it at this speed for 20 seconds. Allow
the engine speed to return to idle, and watch

for smoke emissions from the exhaust
tailpipe. If the idle speed is obviously much
too high, or if dense blue or clearly-visible
black smoke comes from the tailpipe for more
than 5 seconds, the vehicle will fail. As a rule
of thumb, blue smoke signifies oil being burnt
{engine wear) while black smoke signifies
unburnt fuel (dirty air cleaner element, or other
carburettor or fuel system fault).

[l An exhaust gas analyser capable of
measuring carbon monoxide (CO) and
hydrocarbons (HC) is now needed. If such an
instrument cannot be hired or borrowed, a
local garage may agree to perform the check
for a small fee,

CO emissions (mixture)}

[ At the time or writing, the maximum CO
level at idle is 3.5% for vehicles first used after
August 1986 and 4.5% for older vehicles.
From January 1996 a much tighter limit
{around 0.5%) applies to catalyst-equipped
vehicles first used from August 1992, If the
CO level cannot be reduced far enough to
pass the test (and the fuel and ignition
systems are otherwise in good condition) then
the carburettor is badly worn, or there is some
problem in the fuel injection system or
catalytic converter {as applicable).

HC emissions

[ With the CO emissions within limits, HC
emissions must be no more than 1200 ppm
{parts per million). If the vehicle fails this test
at idle, it can be re-tested at around 2000
rpm; if the HC level is then 1200 ppm or less,
this counts as a pass.

[ Excessive HC emissions can be caused by
ail being burnt, but they are more likely to be
due to unburnt fusl.

Diesel models

[ The only emission test applicable to Diesel
engines is the measuring of exhaust smoke
density. The test inwvolves accelerating the
engine several times to its maximum
unloaded speed.

Note: ft is of the utmost importance that the
engine timing beft is in good condition before
the test s carrfed ot

[0 Excessive smoke can be caused by a dirty
air cleaner element. Otherwise, professional
advice may be needed to find the cause,
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Engine fails to retate when attempting to start

Engine rotates, but will not start

Engine difficult to start when cold

Engine difficult to start when hot

Starter motor noisy or excessively-raugh in engagement
Engine starts, but stops immediately

Engine idles erratically

Engine misfires at idle spead

Engine misfires throughout the driving speed range
Engine hesitates on acceleration

Engine stalls

Engine lacks power

Engine backfires

Ol pressure waming light iluminated with enging running
Engine runs-on after switching off

Engine noises

G O 0 O O

Cooling system

Overheating

Overcooling

External coolant leakage
Internal coolant leakage
Carrosion

I O

Fuel and exhaust systems

[l Excessive fusl consumption
[ Fuel leakage and/or fusl odour
[ Excessive noise or fumeas from exhaust system

Clutch

Pedal travels to floor - no pressure or very little resistance
Cluteh fails to disengage (unable to select gears)

Cluteh slips {engine speed increases, with no increase in vehicle
speed)

Judder as clutch is engaged

Noise when depressing or releasing clutch pedal

[ i Tl Tir -1

Manual gearbox

Naisy in neutral with engine running
Noisy in one particular gear
Difficulty engaging gears

Jumps out of gear

Vibration

Lubricant leaks

I O

Introduction

The vehicle owner who does his or her own maintenance according
to the recommended service schedules should not have to use this
section of the manual very often. Modermn component reliability is such
that, provided those items subject to wear or deterioration are
inspected or renewed at the specified intervals, sudden failure 15
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 ar even thousands of miles. Those components which
do occasionally fail without warming are often small and easily carried
in the vehicle.

Wfith any fault-finding, the first step is to decide where to begin
investigations. Sometimes this 1S ohvious, but on other occasions, a

Automatic transmission

Fluid leakage

Transmission fluid brown, of has burned smell

General gear selection problems

Transmission will not downshift (kickdown) with accelerator fully
depressed

Engine will not start in any gear, of starts in gears other than Park
or Neutral

Transmussion slips, shifts roughly, 13 noisy, or has no drive in
forward or reverse gears

[ (ST ATl JL |

Driveshafts

[1 Clicking or knocking noise on turns (at slows speed on full-lock)
[1 ¥ibration when accelerating or decelerating

Braking system

Vehicle pulls to one side under braking

Naise (grinding or high-pitched sgueal) when brakes applisd
Excessive brake pedal travel

Brake pedal feels spongy when depressed

Esxtcessive brake pedal effort required to stop vehicle

Judder felt through brake pedal or steering wheel when braking
Brakes hinding

Rear wheels locking under normal braking

D O O O

Suspension and steering systems

Yehicle pulls to one side

Wheel wobble and vibration

Excessive pitching and/or rolling around cormers, or during
braking

Wandering or general instability

Excessively-stiff steering

Excessive play in steering

Lack of power assistance

Tyre wear excessive

R

Electrical system

Battery will not hold a charge for more than a few days
Ignition/no-charge warning light remains illuminated with engine
running

Ignition/no-charge warning light fails to come on

Lights inoperative

Imstrument readings inaccurate ar erratic

Horn inoperative, ar unsatisfactory in operation
Windscreen/tailgate wipers inoperative, or unsatisfactory in
operation

Windscreen/tailgate washers inoperative, or unsatisfactory in
operation

Electric windowes inoperative, or unsatistactory in operation
Central locking system inoperative, or unsatisfactory in operation

| e

little detective work will be necessary. The owner who makes half a
dozen haphazard adjustments or replacements may be successful in
curing a fault {or its symptoms), but will be none the wiser if the fault
recurs, and ultimately may have spent more time and money than was
necessary. A calm and logical approach will be found to be more
satisfactory in the long run. Always take into account any warning
signs or abnormalities that may have been noticed in the period
preceding the fault - power loss, high or low gauge readings, unusual
smells, etc - and remember that failure of components such as fuses or
spark plugs may only be pointers to some underlying fault,

The pages which follow provide an easy-reference guide to the more
commoen problems which may occur during the operation of the
vehicle, These problems and their possihla ~ansas are aroupad under

REF
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headings denoting various componants or systems, such as Engine,
Cooling system, ete, The Chapter and/or Section which deals with the
problem is also shown in brackets, Whatever the fault, certain basic
principles apply. These are as follows:

Verffy the fauft. 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 ihvestigating a fault for someone else, who may
not have described it very accurately.

Don't overfook the obnwvious. For example, if the vehicle won't start, is
there petrol in the tank? (Don't take anyone else’s word on this
particular point, and don't trust the fuel gauge sither!) If an electrical
fault is indicated, look for locse or broken wires before digging out the
test gear,

Engine

Cure the disease, niof the symptam. Substituting a flat battery with a
fully-charged one will get you off the hard shoulder, but if the
underlying cause is not attended to, the new battery will go the same
way. Similarly, changing ocil-fouled spark plugs for a new set will get
you moving again, but remamber that the reason for the fouling (if it
wasn't simply an incorrect grade of plug) will have to be established
and corrected,

Dot 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 a
fault diagnosis sequence just bacalse they are new or recently-fitted.
When you do finally diagnose a difficult fault, you'll probably realise
that all the evidence was there from the start,

Engine fails to rotate when attempting to start

Battery terminal connections loose or corroded (Chapter 1).
Battery discharged or faulty (Chapter 54},

Broken, loose or disconnected wiring in the starting circuit
(Chapter 54).

Defective starter solenoid or switch (Chapter 5A).

Defective starter motor (Chapter 5A).

Starter pinion or flywheel ring gear teeth loose or broken (Chapters
2 and 5A),

Engine earth strap broken or disconnacted (Chapter 5A).
Automatic transmission not in Park/Neutral position or starter
inhibitor switch faulty (Chapter 7B},

Engine rotates, but will not start

Fuel tank emipty.

Battery discharged {engine rotates slowly) (Chapter 54).

Battery terminal connections loose or correded (Chapter 1).
Ignition components damp or damaged (Chapters 1 and 5B or 5C).
Broken, loose or disconnected wiring in the ignition circuit
{Chapters 1 and 5B or 5C).

Worn, faulty ar incarrectly-gapped spark plugs (Chapter 1).
Carburettor/fuel injection system fault (Chapter 44 or 4B).

Major mechanical failure (eg camshaft drive) {Chapter 2.

I I
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Engine difficult to start when cold

Battery discharged {Chapter 54).

Battery terminal connections loose or corroded (Chapter 1).
Worn, faulty or incorrectly-gapped spark plugs (Chapter 1).
Choke mechanism faulty - carburettor models (Chapter 4A).
Faulty fuel cut-off solencid - carburettor models (Chapter 44),
Fuel injection system fault - fuel-injected models (Chapter 48).
Other ignition system fault {Chapters 1 and 5B or 5C).

Low cylinder compressions (Chapter 2).

OOoOooOoOood

Engine difficull to start when hot

Alr filter element dirty or clogged (Chapter 1).

Choke mechanism faulty - carburettor models (Chapter 44].
Faulty fuel cut-off solenoid - carburettor models (Chapter 44).
Fuel injection system fault - fuel-injected models (Chapter 4B},
Other ignition system fault {Chapters 1 and 5B or 5C).

Low eylindsr compressions (Chapter 2},

OOoOoOooo

Starter motor noisy or excessively-rough in
engagement

[l Starter pinion or flywhesl ring gear teeth loose or broken
{Chapters 2 or 54).

[0 Starter motor mounting holts loose or missing (Chapter 5A).

[1 Starter motor internal components worn or damaged (Chapter S5A).

Engine starts, but stops immediately

1 Loose or faulty electrical connections in the ignition circuit
{Chapters 1 and 5B or 5C).

] Vacuum leak at the carburettor/throttle body or inlet manifold
(Chapter 4A or 4B).

[ Blocked carburettor jet{s) or internal passages - carburettor
models (Chapter 44).

[] Blocked injectar/fuel injection system fault - fuel-injected modsls
({Chapter 4B).

Engine idles erratically

Air filter element clegged (Chapter 1),

Vacuum leak at the carburettor/throttle body or inlst manifold
(Chapter 4A or 4B),

Waorn, faulty or incorrectly-gapped spark plugs (Chapter 1),
Uneven or low cylinder compressions (Chapter 2).

Camshaft lobes worn (Chapter 2 A).

Camshaft toothed belt incorrectly fitted (Chapter 2A),
Blocked carburettor jet(s) or internal passages - carburettor
madels (Chapter 44).

Blocked injectar/fuel injection system fault - fusl-injected models
(Chapter 4B).

0 Ooooo dd

Engine misfires at idle speed

Worn, faulty or incorrectly-gapped spark plugs (Chapter 1),
Faulty spark plug HT leads (Chapter 1).

Vacuum leak at the carburettor/throttle body, inlet manifold or
associated hoses (Chapter 4A or 4B).

Blocked carburettor jet(s) or internal passagas - carhurettor
models (Chapter 44).

Blocked injector/fuel injection system fault - fual-injected modsls
{Chapter 4B).

Distributor cap cracked or tracking internally {Chapter 1),
Unaven or low cylinder compressions (Chapter 2).
Disconnected, leaking, or perished crankcase ventilation hoses
(Chapter 2).

Engine misfires throughout the driving speed range

Fuel filter choked (Chapter 1).

Fuel pump faulty, or delivery pressure low (Chapter 44 or 4B).
Fuel tank vent blocked, or fuel pipes restricted (Chapter 4A or 4B).
Vacuum leak at the carburettor/throttle body, inlet manifold or
associated hoses (Chapter 4A or 4B).

Worn, faulty or incorrectly-gapped spark plugs (Chapter 1).

Faulty spark plug HT leads (Chapter 1).

Distributor cap cracked or tracking internally {Chapter 1},

Faulty ignition coil {Chapter 5B or 5C),

Uneven or low cylinder compressinns (Chantar 2}

10 N 1
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] Blocked carburetior jet{s) or internal passages - carburettor
models (Chapter 4A).

[1 Blocked injector/fual injection system fault - fuel-injected models
{Chapter 4B).

Engine hesitates on acceleration

1 Waorn, faulty or incorrectly-gapped spark plugs (Chapter 1).

1 Yacuum leak at the carbursttor/throttle hody, inlat manifold or
associated hases (Chapter 4A or 4B).

[ Blocked carburettor jet{s) or internal passages - carburettor
models (Chapter 44).

[] Blocked injector/fuel injection system fault - fual-injected models
(Chapter 45).

Engine stalls

Yacuum leak at the carburattor/throttie body, inlet manifold or
assaciated hoses (Chapter 44 or 4B),

Fuel filter choked (Chapter 1).

Fuel pump faulty, or delivery pressure low (Chapter 44 or 4B).
Fuel tank vent blocked, or fuel pipes restricted {Chapter 44 or 4B).
Blocked carburettor jet(s) or internal passages - carburettor
models (Chapter 4A).

Blocked injector/fual injection system fault - fuel-injected madels
{Chapter 4B).

N 4 1

Engine lacks power

Camshaft toothed belt incorrectly fitted (Chapter 2).

Fuel filter choked (Chapter 1).

Fuel pump faulty, or delivery pressure low (Chapter 44 or 4B).
Uneven or low cylinder compressions (Chapter 2).

Worn, faulty or incorrectly-gapped spark plugs {Chapter 1).
Yacuum leak at the carburettor/throttle body, inlet manifold or
associated hoses (Chapter 44 or 4B).

Blocked carburettor jet{s) or internal passages - carburattor
models (Chapter 4A).

Blocked injector/fuel injection system fault - fuel-injected models
{Chapter 4B or 4C),

Brakes binding (Chapters 1 and 9).

Clutch slipping - manual transmission maodels (Chapter 6),
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Engine backfires

Camshaft toothed timing belt incorrectly fitted (Chapter 2).
Yacuum leak at the carburettor/throttle bady, inlet manifold or
associated hases (Chapter 44 ar 4B),

Blocked carburettor jet(s) or internal passages - carburetior
models (Chapter 4A).

Blocked injectorffuel injection system fault - fuel-injected models
{Chapter 4B}.

0 S N S |

Cooling system

Oil pressure warning light iffuminated with engine
rurynng

Low oil level, or incorract ail grade (Chapter 1).
Faulty oil pressure sensor (Chapter 54).

Worn engine bearings and/or oil pump {Chapter 2}.
High engine operating temperature (Chapter 3).

Oil pressure relief valve defective [Chapter 2.

Oll pick-up strainer clogged (Chapter 2).

I

Engine runs-on after switching off

Excessive carbon build-up in engine (Chapter 2.

High engine operating temperature {Chapter 3},

Faulty fuel cut-off solencid - carburettor models {Chapter 44},
Fuel injecticn system fault - fual injection models {Chapter 48],

O
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Engine noises

Pre-igniticn (pinking) or knocking during acceleration or
under load

[ Ignition timing incorrectfiignition system fault (Chapters 1 and 5B or 5C).

[ Incorrect grade of spark plug (Chapter 1).

1 Incorrect grade of fuel (Chapter 1).

[ Vacuum leak at the carburettor/throttle body, inlet manifold or
associated hoses (Chapter 44 or 4B).

[1 Excessive carbon build-up in engine (Chapter 2).

[ Blocked carburettor jet(s) or internal passages - carburattor
models {Chapter 44).

[] Blocked injectorffuel injection system fault - fuel-injected models
{Chapter 4B).

Whistling or wheezing noises

1 Leaking inlet manifold or carburettor/throttle body gasket {Chapter
4A or 4B).

[ Leaking exhaust manifold gasket or pipe-to-manifold joint (Chapter
44 ar 4B).

[1 Leaking vacuum hose (Chapters 4A, 4B and 9).

[1 Blowing cylinder head gasket (Chapter 2).

Tapping or rattling noises

O Worn valve gear or camshaft {Chapter 2).
[ Ancillary compenent fault (water pump, alternator, etc)
{Chapters 3, 5, stc}.

Knocking or thumping noises

[J Worn big-end bearings (regular heavy knocking, perhaps less)
under load) (Chapter 2).

Worn main bearings (rumbling and knocking, perhaps worsening
under load) (Chapter 2).

Piston slap (most noticeahle when cold) (Chapter 2).

Ancillary component fault (water pump, alternator, stc)
{Chapters 3, 5, etc).

I R

Overhealing

Insufficient coolant in system {(Chapter 1),

Thermostat faulty (Chapter 3},

Radiator core blocked, or grille restricted {Chapter 3).
Electric cooling fan or thermoswitch faulty {Chapter 3.
Pressure cap faulty (Chapter 3),

Ignition timing incorrect (Chapters 1 and 5B or 5C).
Inaccurate temperature gauge sender unit {Chapter 3).
Airlock in cooling system (Chapter 1).

oooooonog

Overcooling

[0 Thermostat faulty (Chapter 3).
] Inaccurate temperature gauge sender unit (Chapter 3).

External coolant leakage

Deteriorated or damaged hoses or hose clips (Chapter 1).
Radiator core or heater matrix leaking (Chapter 3),
Pressure cap faulty (Chapter 3).

Water pump seal leaking (Chapter 3).

Boiling due to overheating {Chapter 3).

Core plug leaking (Chapter 2).

oooood

Internal coolant leakage

[1 Leaking cylinder head gasket {Chapter 2).
] Cracked cylinder head or cylinder hore (Chapter 2).

Corrosion

O Infrequent draining and flushing (Chapter 1).
[ Incorrect coolant mixture or inarorami="o conlant typa (Chanter 1),

REF
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Fuel and exhaust systems

Excessive fuel consumption

Alr filter element dirty or clogged (Chapter 1)

Choke mechanism faulty - carburettor models (Chapter 44).
Fuel injection system fault - fuel-injected models (Chapter 4B,
Ignition timing incorrect/ignition system fault (Chapters 1 and 5B
ar 5C),

Tyres under-inflated (Chapter 1).

O o it Y i

Clutch

Fuel leakage and/or fuel odour

[0 Damaged cr correded fuel tank, pipes or connections (Chapter 4A
or 4B).
[0 Carburettor float chamber flooding {float helght incorrect) (Chapter 4A).

Excessive noise or fumes from exhaust system

[1 Leaking exhaust system or manifold joints (Chapters 1 and 44 or 4B).

[] Leaking, corroded or damaged silencers or pipe {Chapters 1 and
44 or 4B),

[0 Broken mountings causing body or suspension contact (Chapter 7).

Pedal travels to floor - no pressure or very fittle
resistance

[0 Broken clutch cable (Chapter ).

[ Incorrect clutch cable adjustment (Chapter 6.

[1 Broken clutch release bearing or fork (Chapter 6).

[] Broken diaphragm spring in clutch pressure plate (Chapter 6).

Clutch fails to disengage (unable to select gears}

Incorrect clutch cable adjustment (Chapter B).

Clutch disc sticking on gearbox input shaft splines (Chapter &),
Clutch dizsc sticking to flywheel or pressure plate (Chapter 6).
Faulty pressure plate assembly (Chapter 6).

Clutch release mechanism worn or incorrectly assembled (Chapter 6),

O e

Clutch slips (engine speed increases, with no
increase In vehicle speed)

[ Incorrect clutch cable adjustment {Chapter 6],
[ Clutch disc linings excessively worn {Chapter ).

Manual gearbox

[JClutch disc linings contaminated with oil or grease (Chapter ).
[JFaulty pressure plate or weak diaphragm spring (Chapter 6).

Judder as clutch is engaged

LI Clutch disc linings contaminated with oil or grease (Chapter 6},

Ol Clutch disc linings excessively worn (Chapter 8).

[1Clutch cahle sticking or frayed (Chapter 6).

[ Faulty or distorted pressure plate or diaphragm spring {(Chapter 6).
[Worn or loose engine or gearbox mountings (Chapter 2).

[ Clutch disc hub or gearbox input shaft splines worn (Chapter B).

Noise when depressing or releasing clutch pedaf

[IWorn clutch release bearing (Chapter 6),

[OWorn or dry clutch pedal bushes (Chapter 6).
[JFaulty pressure plate assambly (Chapter 6).
[IPressure plate diaphragm spring broken {Chapter 6},
[IBroken clutch disc cushioning springs (Chapter 6).

Noisy i neutral with engine running

O Input shaft bearings worn (noise apparent with clutch pedal
released, but not when depressed) (Chapter 7A).”

O Clutch release bearing worn (nolse apparent with clutch pedal
depressed, possibly less when released) (Chapter ).

Neisy i one particular gear

[0 Worn, damaged or chipped gear teath {Chapter 7A).”

Difficulty engaging gears

O Clutch fault {Chapter 8}

[1 Worn or damaged gear linkage (Chapter 74).
[ Incorrectly-adjusted gear linkage (Chapter 7A).
[ Worn synchroniser units (Chapter 7A).”

Jumps out of gear
[0 Worn or damaged gear linkage (Chapter 74},

[1 Incorrectly-adjusted gear linkage (Chapter 7A).
1 Worn synchroniser units (Chapter 7A)."
[ Worn selector forks {Chapter 7A).°

Vibration

O Lack of oil {Thapter 1).
[ Worn bearings {Chapter 7A).*

Lubricant feaks

[ Leaking differential output oil seal {Chapter 74).

[ Leaking housing jeint {Chapter 7A)"

[] Leaking input shaft oil seal (Chapter 7A).”

“Afthough the corrective action necessary to remedy the symptoms
described js beyond the scope of the home mechanic, the above
information shotild be helpfitl in isolating the cause of the condition, so
that the owner can comynunicate clearly with a professional mnechanic.



Automatic transmission

Naote: Due to the complexity of the automatic transmission, it is difffcult
for the home mechanic to properly diagnose and service this unit. for
problems other than the foflowing, the vehicle should be taken to a
deater service department or automatic transitisston specialist.

Fluid leakage

1 Automatic transmission fluid is usually deep red in colour. Fluid
leaks should not be confused with engine oil, which can easily be
blown onto the transmission by air flow.
[0 To determine the source of a leak, first remove all built-up dirt and
grime from the transmission housing and surrounding areas, using a
degreasing agent, or by steam-cleaning. Drive the vehicle at low
speed, so 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.

aj Off pan.

b} Dipstick tube.

Transmission fluid brown, or has burned smelf
] Transmission fluid level low, or fluid in need of renewal (Chapter 1],

General gear selection problems

O Chapter 7B deals with checking and adjusting the selector cable
on automatic transmissions, The following are common problems
which may be caused by a poorly-adjusted cable.

Driveshafts

al Engine stariing in gears other than Park or Meutral.

b} Indicator on gear selector fever pointing to a gear other than the
one actually being used,

¢} Vehicle moves wher in Park of Nedfral.

d} FPoor gearshift quality or erratic gearchanges.

Transmission will not downshift (kickdown} with
dccelerator pedal fully depressed

L] Low transmission fluid level {Chapter 1).
[ Incorrect selector cable adjustment (Chapter 7B).
[ Incorrect kickdown cable adjustment (Chapter 7B).

Engine will not start in any gear, or starts in gears
other than Park or Neutral

] Incorrect starter inhibitor switch adjustment (Chapter 7B).
[ Incorrect selector cable adjustment (Chapter 78),

Transmission slips, shifts roughly, is noisy, or has no
drive in forward or reverse gears

[ There are many probable causes for the above problems, but the
home mechanic should be concerned with only one possibility - fluid
level, Before taking the vehicle to a dealer or transmission specialist,
check the fluid level and condition of the fluid as described in Chapter 1.
Caorrect the fluid level as necessary, or change the fluid and filter if
needed. If the problem persists, prefessional help will be necessary.

Clicking or knocking noise on turns (at slow speed
o fuli-tock}

[] Lack of constant velocity joint lubricant, possibly due to damaged
gaiter {Chapter 8).
[ Wern outer constant velocity joint (Chapter 8},

Braking system

Vibration when accelerating or decelerating

[1Worn inner constant velocity joint (Chapter 8).

[JBent or distorted driveshaft {Chapter 8).

Note: Before assuming that a brake problem exists, make sure that the
tyras are in good condition and correctly inflated, that the front wheef
atignmment is correct, and that the vetucle is not foaded with wergfit irtan
untequal manner, Apart from checking the condition of alf pipe and
hose comections.

Excessive brake pedal lravel

[ Rear brakes incorrectly adjusted - sarly models (Chapter §)

[ Inoperative rear brake self-adjust mechanism - later drum brake
modeals (Chapters 1 and 8),
] Faulty master cylinder (Chapter 9).
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Judder felt through brake pedal or steering wheef Brakes binding

when braking [] Seized brake caliper or wheel cylinder piston{s} {Chapter 9},
Ll Excessive run-out or distortion of front discs or rear discs/drums [ Incorrectly-adjusted handbrake mechanism (Chapter ).
{Chapters 1 and 9).

[ Brake pad or brake shoe linings worn (Chapters 1 and 9). Ll Fauity mastersylinger Ghapter d)

O E:rake calig;;er or rear brake backplate mounting bolts loose Rear wheels locking under normal braking
apter 9). o )
[ Wear in suspension or steering components or mountings ] Rear brake shee linings contaminated {Chapters 1 and 9).
(Chapters 1 and 10). [] Faulty brake pressure regulator valve(s) (Chapter 9).

Suspension and steering

Note: Before diagnosing suspension or steering faults, be sure that the [ Broken or incorrectly-adjusted auxiliary drivebelt {Chapter 1).
frouble is not due to incorrect tyre pressures, mixitres of tyre types, or - [ Incorrect front whesl alignment (Chapter 10,

binding brakes. [ Steering rack or celumn bent or damaged (Chapter 10},
Vehicle pulls to one side Excessive play in steering
[] Defective tyre {Chapter 1), O Worn steering track rod end balljoints (Chapters 1 and 10),
[] Excessive wear in suspension or steering components (Chapters 1 [0 Worn rack-and-pinion steering gear {Chapter 10},

and 10}. 1 Worn steering or suspension joints, bushes or components
[ Incorrect front wheel alignment {Chapter 10}, {Chapters 1 and 10).

[ Accident damage to steering or suspension components (Chapter 1). .
Lack of power assistance

Wheel wobble and vibration _ _ _
Broken or incorrectly-adjusted auxiliary drivebelt {Chapter 1).

O

[ Front roadwheels out of balance {vibration felt mainly through the [ Incorrect power steering fluid level (Chapter 1)

steering wheel) (Chapters 1 and 1@' ; [0 Restriction in power steering fluid hoses (Chapter 1).
[ Rear roadwheels out of balance {vibration felt throughout the [ Faulty power steering pump (Chapter 10)

UG (G EsiacT St 10_}' [ Faulty rack-and-pinion steering gear (Chapter 10}).
O Roadwheels damaged or distorted (Chapters 1 and 10),
[0 Faulty or damaged tyre (Chapter 1). Tyre wear excessive
[0 Worn steering or suspension joints, bushes or components

{Chapters 1 and 10). Tyres worn on inside or outside edges
O

Wheel bolts loose (Chapters 1 and 10), Tyres under-inflated (wear on both edges) (Chapter 1),

Incarrect camber or castor angles (wear on ane edge only)
(Chapter 10).

Worn steering or suspension joints, bushes or components
{Chapters 1 and 10}

Excessively-hard cornering.

Accident damage.

Tyre treads exhibit feathered edges
[ Incorrect toe setting (Chapter 10).

Excessive pitching and/or rolling around corners, or
during braking

[0 Defective shock absorbers (Chapters 1 and 10}.

1 Broken or weak spring and/or suspension component (Chapters 1

and 10).
[0 Worn or damaged anti-roll bar or mountings (Chapter 10).

805 I i

Wandering or general instability

O Incorrect front wheel alignment (Chapter 10),
O Worn steering or suspension joints, bushes or components Tyres worn in centre of tread
(Chapters 1 and 10). O Tyres over-inflated [Chapter 1).
[0 Roadwheels out of balance (Chapters 1 and 10). o B
1 Faulty or damaged tyre (Chapter 1). Tyres worn on inside and cutside edges
[0 Wheel bolts loose (Chapters 1 and 10), [0 Tyres under-inflated (Chapter 1).
[ Defective shock absorbers {Chapters 1 and 10). Tyres worn unevenly
Excessively-stiff steering [ Tyresiwheels out of balance (Chapter 1),
[0 Lack of steering gear lubricant (Chapter 10), O Excessive wheel or tyre run-out (Chapter 1).
(1 Seized track rod end balljoint or suspension balljoint (Chapters 1 1 Worn shock absorbers (Chapters 1 and 10).
and 10 [ Faulty tyre (Chapter 1),

Electrical system

Note: For problems associated with the starting system, refer to the [ Alternator or voltage regulator faulty (Chapter 5A).
faults listed under "Engine” earffer in this Section. 0 Short-circuit causing continual battery drain (Chapters 5A and 12),

Battery will not hold a charge for more than a few days  Ignition/no-charge warning light remains illuminated

[ Battery defective internally (Chapter 5A). with engine running

[] Battery terminal connections loose or corraded (Chapter 1) [ Auxiliary drivebelt broken, worn, or incorrectly adjusted {Chapter 1).
[ Auxiliary drivebealt worn or incorrectly adjusted (Chapter 1), [ Alternator brushes worn, sticking, or dirty (Chapter 5A).

[] Alternator not charging at correct output {Chapter 54). [ Alternator brush springs weak or hroken (Chantar 5A)
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] Internal fault in alternator or voltage regulator {Chapter 5A).
[] Broken, disconnected, or loase wiring in charging circuit (Chapter
SA).

Ignition/no-charge warning light fails to come on

] Warning light bulb blown (Chapter 12).

[ Broken, disconnected, or loose wiring in warming light circuit
{Chaptar 12).

[ Alternator faulty (Chapter 5A).

Lights inoperative

Bulb blown (Chapter 12].

Carrosion 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).

5 R

Instrument readings inaccurate or erralic

Instrument readings increase with engine speed
] Faulty voltage regulator (Chapter 12).

Fuel or temperature gauges give no reading

[ Faulty gauge sender unit {Chapters 3 or 43,
O] Wiring open-circuit {Chapter 12).
[] Faulty gauge (Chapter 12),

Fuel or temperature gauges give continuous maximum
reading

[] Faulty gauge sender unit (Chapters 3 or 4).
[ Wiring short-circuit (Chapter 12).
[0 Faulty gauge (Chapter 12),

Horn inoperative, or unsatisfactory in operation

Horn operates all the time

L] Horm push either earthed or stuck down (Chapter 12).
[0 Horn cable-to-horn push earthed (Chapter 12).

Horn fails to operate

[0 Blown fuse (Chapter 12).

[ Cable or cable connections loose, broken or disconnected
{Chapter 12).

[ Faulty horn {Chapter 12}.

Horn emits intermittent or unsatisfactory sound

[0 Cable connections loose (Chapter 12).
[ Horm mountings loose (Chapter 12).
[0 Faulty horn (Chapter 12).

Windscreen/tailgate wipers inoperative, or
unsatisfactory in operation

Wipers fail to operate, or operate very slowly

Wiper blades stuck to screen, or linkage seized or binding
{Chapters 1 and 12).

Blown fuse {Chapter 12).

Cable or cable connections loose, broken or disconnected
{Chapter 12).

Faulty relay (Chapter 12}.

Faulty wiper motor (Chapter 12},

EiE EE JE

Wiper blades sweep over too large or too small an area of
the glass

L] Wiper arms incorrectly pesitioned on spindles {Chapter 1).
[ Excessive wear of wiper linkage (Chapter 12).
[ Wiper motor or linkage mountings loose or insecure (Chapter 12),

Wiper blades fail to clean the glass effectively

] Wiper blade rubbers worn or perished (Chapter 1).

[l Wiper arm tension springs broken, or arm pivots seized
{Chapter 12).

[ Insufficient windscreen washer additive to adequately remove road
film (Chapter 1).

Windscreen/tailgate washers inoperative, or
wunsatisfactory in operation

One or more washer jets inoperative

[] Blocked washer jet (Chapter 1),
[] Disconnected, kinked or restricted fluid hose (Chapter 12,
O Insufficient fluid in washer reservoir (Chapter 1),

Washer pump fails to operate
] Broken or disconnected wiring or connections (Chapter 12).
O] Blown fuse {Chapter 12).

[ Faulty washer switch (Chapter 12),
[1 Faulty washer pump (Chapter 12).

Washer pump runs for some time before fluid is emitted
from jets
L] Faulty one-way valve Influid supply hosea (Chapter 12},

Electric windows inoperative, or unsatisfactory in
operation

Window glass will only move in one direction
O] Faulty switch (Chapter 12)
Window glass slow to move

[0 Incorrectly-adjusted door glass guide channels (Chapter 17).

[J Regulator seized or damaged, or in need of lubrication
{Chapter 11).

[0 Doeor internal components or trim fouling regulator {Chapter 11).

0 Faulty motor (Chapter 11).

Window glass fails to move

Incorrectly-adjusted door glass guide channels (Chapter 17).
Blown fuse {Chapter 12).

Faulty relay (Chapter 12).

Broken or disconnected wiring or connections (Chapter 12).
Faulty motor (Chapter 11).

EEEEE

Central locking system inoperative, or unsatisfactory
in operation

Complete system failure

[] Blown fuse ({Chapter 12).

O] Faulty relay (Chapter 12).

[] Broken or disconnected wiring or connections (Chapter 12).
] Faulty control unit (Chapter 11),

Latch locks but will not unlock, or unlocks but will not lock

I Faulty master switch (Chapter 12).

[J Broken or disconnected latch operating rods or levers
{Chapter 11).

[] Faulty relay (Chapter 12).

Ol Faulty control unit (Chapter 11),

One solenoid/motor fails to operate

[l Broken or disconnected wiring or connactions (Chapter 12).

[] Faulty sclencid/motor (Chapter 11},

[0 Broken, binding or disconnected latch operating rods or levers
{Chapter 11).

[ Fauitin door latch (Chapter 17).

REF
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A

ABS (Anti-lock brake system) A system,
usually electronically controlled, that senses
incipient wheel lockup during braking and
relieves hydraulic pressure at wheels that are
about to skid.

Air bag An inflatable bag hidden in the
steering wheel (driver's side) or the dash or
glovebox (passenger side). In a head-on
collision, the bags inflate, preventing the
driver and front passenger from being thrown
forward into the steering wheel or windscreen.
Air cleaner A metal or plastic housing,
containing a filter element, which removes
dust and dirt from the air being drawn into the
engine.

Air filter element The actual filter in an air
cleaner system, usually manufactured from
pleatad paper and requiring renewal at regular
intervals,

Alr fitter

Allen key A hexagonal wrench which fits into
a recessed hexagonal hole.

Alligator clip A long-nosed spring-loaded
metal clip with meshing teeth. Used to make
temporary electrical connections.

Alternator A comporent in the electrical
system which converts mechanical energy
from a drivebelt into electrical energy to
charge the battery and to operate the starting
system, ignition system and electrical
accessories.

Alternator fexploded view)

Ampere (amp} A unit of measurement for the
flow of electric current. One amp is the
amount of current produced by one volt
acting through a resistance of one ohm.
Anaerobic sealer A substance used to
prevent bolts and screws from loosening,
Anaerobic means that it does not require
oxygen for activation. The Loctite brand is
widely used.

Antifreeze A substance (usually ethylene
glycol} mixed with water, and added to a
vehicle's cooling system, to prevent freezing
of the coolant in winter. Antifreeze also
contains chemicals to inhibit corrosion and
the formation of rust and other deposits that

would tend to clog the radiator and coolant
passages and reduce cooling efficiency,
Anti-seize compound A coating that
reduces the risk of seizing on fasteners that
are subjected to high temperatures, such as
exhaust manifold bolts and nuts.

Anti-seize compotid

Asbestos A natural fibrous mineral with great
heat resistance, commonly used in the
composition of brake friction materials.
Asbestos i a health hazard and the dust
created by brake systems should never be
inhaled or ingested.

Axle A shaft on which a whesel revolves, or
which revolves with a wheel. Also, a solid
beam that connects the two wheels at one
end of the wvehicle. An axle which also
transmits power to the wheels is known as a
live axle.

Axte assemity

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.

B

Ball bearing An  anti-friction  bearing
consisting of a hardened inner and outer race
with hardened steel balls between two races.

Bearing

Bearing The curved surface on a shaft orina
bore, or the part assembled into either, that
permits relative motion between them with
minimurm wear and friction.

Big-end bearing The bearing in the end of
the connecting rod that's attached to the
crankshaft.

Bleed nipple A valve on a brake whesal
cylinder, caliper or other hydraulic component
that is opened to purge the hydraulic system
of air. Also called a bleed screw.

Brake bleeding

Brake bleeding Procedure for removing air
from lines of a hydraulic brake system.

Brake disc The component of a disc brake
that rotates with the wheels.

Brake drum The component of a drum brake
that rotates with the wheels,

Brake linings The friction material which
contacts the brake disc or drum to retard the
vehicle's spead. The linings are honded 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 crescert-shaped carrier to
which the brake linings are mounted and
which forces the lining against the rotating
drum during braking.

Braking systems For more information on
braking systems, consult the Haynes
Automotive Brake Manual,

Breaker bar A long socket wrench handle
providing greater leverage.

Bulkhead The insulated partition between
the engine and the passenger compartment.

C

Caliper The non-rotating part of a disc-brake
assembly that straddles the disc and carries
the brake pads. The caliper also contains the
hydraulic components that cause the pads to
pinch the dise when the brakes are applied. A
caliper is also a measuring tool that can be set
to measure inside or outside dimensions of an
object.
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Camshaft A rotating shaft on which a series
of cam lobes operate the valve mechanisms.
The camshaft may be driven by gears, by
sprockets and chain or by sprockets and a
belt.

Canister A container in an evaporative

emission control systern; contains activated
charcoal granules to trap vapours from the
fuel system.

Canister

Carburettor A device which mixes fuel with
air in the proper proportions to provide a
desired power output from a spark ignition
internal combustion engine.

Carburettor

Castellated Resembling the parapets along
the top of a castle wall. For example, a
castellated balljoint stud nut.

Castelfated nit

Castor In wheel alignment, the backward or
forward tilt of the steering axis. Castor is
positive when the steering axis is inclined
reanward at the top.

Catalytic converter A silencer-like device in
the exhaust system which converts certain
pollutants in the exhaust gases into less
harmful substances,

Catatytic converter

Circlip A ring-shaped clip used to prevent
endwise movement of cylindrical parts and
shafts. An intermal circlip is installed in a
groove in a housing; an external circlip fits into
a groove on the outside of a cylindrical piece
such as a shaft,

Clearance The amount of space between
two parts. For example, between a piston and
a cylinder, between a bearing and a journal,
etc.

Coil spring A spiral of elastic steel found in
various sizes throughout a wvehicle, for
example as a springing medium in the
suspension and in the valve train.
Compression  Reduction in volume, and
increase in pressure and temperature, of a
gas, caused by squeezing it into a smaller
space.

Compression ratio The relationship between
cylinder volume when the piston is at top
dead centre and cylinder volume when the
piston is at bottom dead centre.

Constant velocity (CV) joint A type of
universal joint that cancels out vibrations
caused hy 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 ih 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.

Crankshart assembly

Crocodile clip See Alligator clip

D

Diagnostic code Code numbers obtained by
accessing the diagnostic mode of an engine
management computer. This code can be
used to determine the area in the system
where a malfunction may be located.

Disc brake A brake design incorporating a
rotating disc onto which brake pads are
squeezed. The resulting friction converts the
energy of a moving vehicle into heat.
Double-overhead cam (DOHC) An engine
that uses two overhead camshafts, usually
one for the intake valves and one for the
exhaust valves,

Drivebelt(s) The helt(s] used to drive
accessories such as the alternator, water
pump, power steering pump, air conditioning
compressor, etc. off the crankshaft pulley.

Accessory drivebelis

Driveshaft  Any shaft used to transmit
motion. Commonly used when referring to the
axleshafts on a front wheel drive vehicle.

Driveshaft

Drum brake A type of brake using a drum-
shaped metal cylinder attached to the inner
surface of the wheel. When the brake pedal is
pressed, curved brake shoes with friction
linings press against the inside of the drum to
slow or stop the vehicle,

Orum brake assembly
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E

EGR valve A valve used to introduce exhaust
gases into the intake air stream.

EGR valve

Electronic control unit (ECU) A computer
which controls (for instance) ignition and fuel
injection systems, or an anti-lock braking
system. For more information refer to the
Haynes Automotive Electrical and Electronic
Systems Manual.

Electronic Fuel Injection (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 either front or rear brakes
mechanically through a series of cables and
linkages. Also known as a handbrake or
parking brake.

Endfloat The amount of lengthwise
movement between two parts. As applied to a
crankshaft, the distance that the crankshaft
can move forward and back in the cylinder
block.

Engine management system (EMS) A
computer controlled system which manages
the fuel injection and the ignition systems in
an integrated fashion.

Exhaust manifold A part with several
passages through which exhaust gases leave
the engine combustion chambers and enter
the exhaust pipe.

Exhaust manifold

F

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 cylinder.
Flywheel A heavy spinning wheel in which
energy is absorbed and stored by means of
momentum. On cars, the flywheel is attached
to the crankshaft to smooth out firing
impulses.

Free play The amount of travel before any
action takes place. The “looseness” in a
linkage, or an assembly of parts, between the
initial application of force and actual
movement. For example, the distance the
brake pedal moves before the pistons in the
master cylinder are actuated.

Fuse An electrical device which protects a
circuit against accidental overload. The typical
fuse contains a soft piece of metal which is
calibrated to melt at a predetermined current
flow (expressed as amps) and break the
circuit.

Fusible link A circuit protection device
consisting of a conductor surrounded by
heat-resistant insulation. The conductor is
smaller than the wire it protects, so it acts as
the weakest link in the circuit. Unlike a blown
fuse, a failed fusible link must frequently be
cut from the wire for replacement.

G

Gap The distance the spark must travel in
jumping from the centre electrode to the side

e

—

Adjusting spark plug gap

electrode in a spark plug. Also refers to the
spacing between the points in a contact
breaker assembly in a conventional points-
type ignition, or to the distance between the
reluctor or rotor and the pickup coil in an
electronic ignition.

Gasket Any thin, soft material - usually cork,
cardboard, asbestos or soft metal - installed
between two metal surfaces to ensure a good
seal. For instance, the cylinder head gasket
seals the joint between the block and the
cylinder head.

Gasket

Gauge An instrument panel display used to
monitor engine conditions. A gauge with a
movable pointer on a dial or a fixed scale is an
analogue gauge. A gauge with a numerical
readout is called a digital gauge.

H

Halfshaft A rotating shaft that transmits
power from the final drive unit to a drive
wheel, usually when referring to a live rear
axle.

Harmonic balancer A device designed to
reduce torsion or twisting vibration in the
crankshaft. May be incorporated in the
crankshaft pulley. Also known as a vibration
damper.

Hone An abrasive tool for correcting small
irregularities or differences in diameter in an
engine cylinder, brake cylinder, etc.
Hydraulic tappet A tappet that utilises
hydraulic pressure from the engine's
lubrication system to maintain zero clearance
(constant contact with both camshaft and
valve stem). Automatically adjusts to variation
in valve stem length. Hydraulic tappets also
reduce valve noise.

Ignition timing The moment at which the
spark plug fires, usually expressed in the
number of crankshaft degrees before the
piston reaches the top of its stroke.

Inlet manifold A tube or housing with
passages through which flows the air-fuel
mixture (carburettor vehicles and vehicles with
throttle body injection) or air only (port fuel-
injected vehicles) to the port openings in the
cylinder head.
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J

Jump start Starting the engine of a vehicle
with a discharged or weak battery by
attaching jump leads from the weak battery to
a charged or helper battery.

L

Load Sensing Proportioning Valve (LSPV) A
brake hydraulic system control valve that
works like a proportioning valve, but also
takes into consideration the amount of weight
carried by the rear axle.

Locknut A nut used to lock an adjustment
nut, or other threaded component, in place.
For example, a locknut is employed to keep
the adjusting nut on the rocker arm in
position.

Lockwasher A form of washer designed to
prevent an attaching nut from working loose.

M

MacPherson strut A type of front
suspension system devised by Earle
MacPherson at Ford of England. In its original
form, a simple lateral link with the anti-roll bar
creates the lower control arm. A long strut - an
integral coil spring and shock absorber - is
mounted between the body and the steering
knuckle. Many modern so-called MacPherson
strut systems use a conventional lower A-arm
and don't rely on the anti-roll bar for location.
Multimeter An electrical test instrument with
the capability to measure voltage, current and
resistance.

N

NOx Oxides of Nitrogen. A common toxic
pollutant emitted by petrol and diesel engines
at higher temperatures.

O

Ohm The unit of electrical resistance. One
volt applied to a resistance of one ohm will
produce a current of one amp.

Ohmmeter An instrument for measuring
electrical resistance.

O-ring A type of sealing ring made of a
special rubber-like material; in use, the O-ring
is compressed into a groove to provide the
sealing action.

Overhead cam (ohc) engine An engine with
the camshaft(s) located on top of the cylinder
head(s).

Overhead valve (ohv) engine An engine with
the valves located in the cylinder head, but
with the camshaft located in the engine block.
Oxygen sensor A device installed in the
engine exhaust manifold, which senses the
oxygen content in the exhaust and converts
this information into an electric current. Also
called a Lambda sensor.

P

Phillips screw A type of screw head having a
cross instead of a slot for a corresponding
type of screwdriver.

Plastigage A thin strip of plastic thread,
available in different sizes, used for measuring
clearances. For example, a strip of Plastigage
is laid across a bearing journal. The parts are
assembled and dismantled; the width of the
crushed strip indicates the clearance between
journal and bearing.

Plastigage

Propeller shaft The long hollow tube with
universal joints at both ends that carries
power from the transmission to the differential
on front-engined rear wheel drive vehicles.
Proportioning valve A hydraulic control
valve which limits the amount of pressure to
the rear brakes during panic stops to prevent
wheel lock-up.

R

Rack-and-pinion steering A steering system
with a pinion gear on the end of the steering
shaft that mates with a rack (think of a geared
wheel opened up and laid flat). When the
steering wheel is turned, the pinion turns,
moving the rack to the left or right. This
movement is transmitted through the track
rods to the steering arms at the wheels.
Radiator A liquid-to-air heat transfer device
designed to reduce the temperature of the
coolant in an internal combustion engine
cooling system.

Refrigerant Any substance used as a heat
transfer agent in an air-conditioning system.
R-12 has been the principle refrigerant for
many years; recently, however, manufacturers
have begun using R-134a, a non-CFC
substance that is considered less harmful to

the ozone in the upper atmosphere.

Rocker arm A lever arm that rocks on a shaft
or pivots on a stud. In an overhead valve
engine, the rocker arm converts the upward
movement of the pushrod into a downward
movement to open a valve.

Rotor In a distributor, the rotating device
inside the cap that connects the centre
electrode and the outer terminals as it turns,
distributing the high voltage from the coil
secondary winding to the proper spark plug.
Also, that part of an alternator which rotates
inside the stator. Also, the rotating assembly
of a turbocharger, including the compressor
wheel, shaft and turbine wheel.

Runout The amount of wobble (in-and-out
movement) of a gear or wheel as it's rotated.
The amount a shaft rotates "out-of-true.” The
out-of-round condition of a rotating part.

S

Sealant A liquid or paste used to prevent
leakage at a joint. Sometimes used in
conjunction with a gasket.

Sealed beam lamp An older headlight design
which integrates the reflector, lens and
filaments into a hermetically-sealed one-piece
unit. When a filament burns out or the lens
cracks, the entire unit is simply replaced.
Serpentine drivebelt A single, long, wide
accessory drivebelt that's used on some
newer vehicles to drive all the accessories,
instead of a series of smaller, shorter belts.
Serpentine drivebelts are usually tensioned by
an automatic tensioner.

Serpentine drivebelt

Shim Thin spacer, commonly used to adjust
the clearance or relative positions between
two parts. For example, shims inserted into or
under bucket tappets control valve
clearances. Clearance is adjusted by
changing the thickness of the shim.

Slide hammer A special puller that screws
into or hooks onto a component such as a
shaft or bearing; a heavy sliding handle on the
shaft bottoms against the end of the shaft to
knock the component free.

Sprocket A tooth or projection on the
periphery of a wheel, shaped to engage with a
chain or drivebelt. Commonly used to refer to
the sprocket wheel itself.

Starter inhibitor switch On vehicles with an

REF
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automatic transmission, a switch that
prevents starting if the vehicle is not in Neutral
or Park.

Strut See MacPherson strut.

T

Tappet A cylindrical component which
transmits motion from the cam to the valve
stem, either directly or via a pushrod and
rocker arm. Also called a cam follower.
Thermostat A heat-controlled valve that
regulates the flow of coolant between the
cylinder block and the radiator, so maintaining
optimum engine operating temperature. A
thermostat is also used in some air cleaners in
which the temperature is regulated.

Thrust bearing The bearing in the clutch
assembly that is moved in to the release levers
by clutch pedal action to disengage the
clutch. Also referred to as a release bearing.
Timing belt A toothed belt which drives the
camshaft. Serious engine damage may result
if it breaks in service.

Timing chain A chain which drives the
camshaft.

Toe-in  The amount the front wheels are
closer together at the front than at the rear. On
rear wheel drive vehicles, a slight amount of
toe-in is usually specified to keep the front
wheels running parallel on the road by
offsetting other forces that tend to spread the
wheels apart.

Toe-out The amount the front wheels are
closer together at the rear than at the front. On

front wheel drive vehicles, a slight amount of
toe-out is usually specified.

Tools For full information on choosing and
using tools, refer to the Haynes Automotive
Tools Manual.

Tracer A stripe of a second colour applied to
a wire insulator to distinguish that wire from
another one with the same colour insulator.
Tune-up A process of accurate and careful
adjustments and parts replacement to obtain
the best possible engine performance.
Turbocharger A centrifugal device, driven by
exhaust gases, that pressurises the intake air.
Normally used to increase the power output
from a given engine displacement, but can
also be used primarily to reduce exhaust
emissions (as on VW's “Umwelt” Diesel
engine).

U

Universal joint or U-joint A double-pivoted
connection for transmitting power from a
driving to a driven shaft through an angle. A U-
joint consists of two Y-shaped yokes and a
cross-shaped member called the spider.

vV

Valve A device through which the flow of
liquid, gas, vacuum, or loose material in bulk
may be started, stopped, or regulated by a
movable part that opens, shuts, or partially

obstructs one or more ports or passageways.
A valve is also the movable part of such a
device.

Valve clearance The clearance between the
valve tip (the end of the valve stem) and the
rocker arm or tappet. The valve clearance is
measured when the valve is closed.

Vernier caliper A precision measuring
instrument that measures inside and outside
dimensions. Not quite as accurate as a
micrometer, but more convenient.

Viscosity The thickness of a liquid or its
resistance to flow.

Volt A unit for expressing electrical "pressure”
in a circuit. One volt that will produce a current
of one ampere through a resistance of one
ohm.

W

Welding Various processes used to join metal
items by heating the areas to be joined to a
molten state and fusing them together. For
more information refer to the Haynes
Automotive Welding Manual.

Wiring diagram A drawing portraying the
components and wires in a vehicle's electrical
system, using standardised symbols. For
more information refer to the Haynes
Automotive Electrical and Electronic Systems
Manual.
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Note: References throughout this index are in the form - "Chapter number” + "page number”

A

ABS system - 916, 917
Accelerator cable - 4A+6, 4B+2
Accelerator pedal - 4A<7
Acknowledgements - 0+4
Aerial - 12+14
Air cleaner element - 1+15
Air cleaner housing - 4A+4, 4B«2
Air cleaner temperature control - 4A«5
Airflow sensor - 4B+3
Alternator - 5A3
Anti-roll bars - 106, 108
Antifreeze - 017, 118
ATF - 017, 113, 119
Automatic transmission - 7B+1 et seq
fault diagnosis - REF+15
fluid - 0217, 113, 119
kickdown cable - 7B«2
removal, refitting & overhaul - 7B+3
speed selector cable- 7B+2
starter inhibitor - 7B+2
Auxiliary air valve - 4B+4
Auxiliary drivebelt - 110
Axle - 10-9, 10-10

B

Baffle plate - 2C+9
Battery - 09, 0+15, 5A+2
Beam alignment - 117, 12+9
Bearings (engine) - 2A<12, 2A«13, 2B+13
Bleeding the brakes - 9+3
Blower motor - 3+7
Body damage - 112
Body electrical systems - 12+1 et seq
Bodywork and fittings - 111 et seq
Bonnet - 11+4
Bonnet release cable - 11+4
Boot lid - 119
Boot lid lock - 1110
Bores, cylinder - 2A+14
Brake fluid - 013, 0217, 117
Brakes - 1213, 1214, 115, 1+17
Braking system - 9+1 et seq
ABS - 9216, 9+17
bleeding the brakes - 9+3
caliper - 99, 910
disc - 97, 98
drum - 9-8
fault diagnosis - REF+15
handbrake adjustment - 114
handbrake cables - 9+15
handbrake lever - 915
hydraulic pipes and hoses - 9+4
hydraulic system (brakes) bleeding - 93
master cylinder - 911
pads - 9+4, 9+5
pedal - 915
shoes - 96, 9+16
vacuum servo unit - 914
Brushes (alternator) - 5A«3

Bulbs - 122,126
direction indicator - 12+7
foglamp - 12+7, 12-8
headlamp - 12¢7
interior lamp - 12+8
number plate lamp - 128
rear lamp cluster - 12«7
sidelamp - 12+7

Buying spare parts - REF+3

C

Cables
accelerator - 4A<6, 4B+2
bonnet release - 114
choke - 4A-7
clutch - 62
handbrake - 9¢15
kickdown - 7B2
speed selector (automatics) - 7B+2
speedometer - 12+6
Caliper (brake) - 9+9, 910
Camber - 101, 1015
Camshaft - 2A«12, 2A+14, 2B+8, 2C+5
Camshaft drivebelt - 2B«5, 2B+14, 2C+4, 2C+5
Camshaft oil seals - 2C+5
Capacities - 017
Carburettor
1B1 - 4A+8, 4A-16
2E3 - 4A-9, 4A-17
32TL - 4A<7, 4A-13
35 PDSI - 4A+8, 4A-14
idle cut-off solenoid - 4A+12
removal/refitting - 4A+12
Varajet Il - 4A<11, 4A<17
Carpets - 11+2
Castor - 10+1, 10-15
Central locking system - 12«10
Centre console - 1112
Choke cable - 4A+7
Cigarette lighter - 125

Clock - 12+5
Clutch - 6+1 et seq
cable - 62

fault diagnosis - REF+14
inspection - 6+2
pedal - 6+2
release bearing - 64
removal and refitting - 62
Coil - 5B+6, 5C+7
Compression test - 2A«4
Condenser - 5B+3
Connecting rods - 2A+10, 2A+14, 2C+10
Contact breaker points - 5B+2, 5B+3
Contents - 02
Conversion factors - REF+2
Coolant - 012, 118
Cooling and heating systems - 3+1 et seq
air distribution housing - 3-8
blower motor - 37
fan (radiator) - 3+4
fault diagnosis - REF+13
heater matrix - 3+7
hoses - 3+2

radiator - 3¢2
switches - 3¢5
thermostat - 32
vents & grilles - 3-8
water pump - 34
Crankshaft - 2A«12, 2A+13, 2B+13
Crankshaft oil seals - 2A«12, 2B+12, 2B+13,
2C-10
Cylinder bores - 2A<14
Cylinder head - 2A<5, 2A<6, 2A-7, 2B-7,

2B«9, 2C+6, 2C+8

Dents - 11+2
Depressuring fuel system - 4B+4
Dimensions and weights - REF«1
Disc (brake) - 9+7, 9.8
Distributor - 5B+4, 5C+3, 5C+5
Door - 116
Door inner trim panel - 11+6
Drivebelt - 110
Driveshafts - 8+1 et seq
fault diagnosis - REF+15
gaiter - 8+3
joint - 83
overhaul - 8+3
Drum (brake) - 98

E

Earth fault (finding) - 123
Electric mirror switch - 12+5
Electric mirror - 11+10
Electrical fault finding - 122
Electrical system - 014, 113, 121 et seq
Electrical system fault diagnosis - REF+16
Electronic ignition - 5Ce1
Engine
camshaft - 2A«12, 2A+14, 2B+8, 2C+5
camshaft oil seals - 2C+5
compartment - 13
compression test - 2A«4
crankshaft - 2A+12, 2A+13, 2B+13
crankshaft oil seals - 2A«12, 2B+12, 2B+13
cylinder bores - 2A-14
cylinder head - 2A«5, 2A+6, 2A+7, 2B-7,
2B<9, 2C+6, 2C+8
DOHC - 2C-1 et seq
electrical systems - 5A+1, 5B«1, 5C+1 et seq
fault diagnosis - REF+12
flywheel - 2A<11, 2A+15, 2B+12, 2C+10
main/big-end bearings - 2A+12, 2A+13, 2B+13
mountings (engine/transmission) - 2A+11
OHC - 2B-1 et seq
OHV - 2A-1 et seq
oil and filter renewal - 0+12, 0+17, 1+8
oil pump - 2A+8, 2B+11, 2B+12, 2C~9
piston rings - 2A+2, 2A+14, 2B+3, 2C-2
piston/connecting rod - 2A+10, 2A+14, 2C+10
removal - 2A«15, 2B+16, 2C+10
timing chain/sprockets - 2A«14
valves - 2A<5,.2626, 2A-14
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Engine/transmission mountings - 2A+11
Environmental considerations - REF«4
Exhaust manifold - 4A+19, 4B+14
Exhaust system - 1+14, 4A+20, 4B-14
Exterior mirror - 11«10

F

Fan (radiator) - 3+4
Fault diagnosis - REF+11 et seq
automatic transmission - REF+15
braking system - REF+15
clutch - REF-14
cooling system - REF+13
driveshafts - REF+15
electrical system - REF+16
engine - REF+12
fuel and exhaust systems - REF+14
manual gearbox - REF«14
steering - REF+16
suspension - REF+16
Fluids - 0«17
Flushing (cooling system) - 118
Flywheel - 2A<11, 2A«15, 2B+12, 2C+10
Fog lamp switch - 12+4
Front suspension control arm & bushes - 10+6
Fuel and exhaust systems
Carburettor models - 4A«1 et seq
Fuel injection models - 4B+1 et seq
Fuel filter - 1+13, 1+16
Fuel gauge sender unit - 4B+5
Fuel injection system - 4B-3, 4B<5
Fuel Injectors - 4B+3, 4B+7, 4B+8
Fuel pump - 4A+5, 4B+3, 4B+4
Fuel system
accelerator cable - 4A+6, 4B+2
accelerator pedal - 4A7
air cleaner - 1+15
airflow sensor - 4B+3
auxiliary air valve - 4B+4
carburettors - 4A«1 et seq
choke cable - 4A«7
exhaust manifold - 4A«19, 4B+14
exhaust system - 4A-20, 4B+14
fuel gauge sender unit - 4B+5
fuel injection - 4B+1 et seq
fuel injectors - 4B+7, 4B+8
fuel pump - 4A+5
fuel tank - 4A«6
inlet manifold - 4A<19, 4B+12
manifolds - 4A+19, 4B+12, 4B+14
multi point injection - 4B+8
single point injection - 4B+5
temperature sensors - 4B+4
throttle valve switch - 4B+4
unleaded petrol - 4A«4, 4B+2
Fuel tank - 4A«6
Fuel tank sender unit - 4A+5
Fuses - 12¢1, 123

G

Gearbox - see Manual or Automatic transmission
Gearbox oil - 0217, 117, 7TA<1, TA<2
Gearchange lever - 7A<2

Gearchange linkage - 7A«2

Glass - 118, 1110

Glovebox - 11713

H

Handbrake

adjustment - 114

cable - 9+15

lever - 9+15

shoes - 916
Handles (door) - 117
Hazard warning lamp switch - 124
Head restraints - 11+11
Headlamp - 12-8
Headlight beam alignment - 117, 12+9
Heated rear window switch - 124
Heated seats - 12+11
Heater matrix - 37
Heating systems - 3+1 et seq
Heating/ventilation components - 35
Hinges and locks - 1+14
Horn - 12+5
Hose and fluid leak check - 110
Hoses (cooling system) - 32
HT Coil - 5B«6, 5C+7
Hub bearings - 10+4, 10+7
Hydraulic pipes/hoses (braking system) - 94
Hydraulic system (brakes) bleeding - 93

Idle cut-off solenoid (carburettor ) - 4A+12
Idle speed and mixture - 111
Ignition - 1+11, 5B+2, 5C-2
control unit - 5C+8
switch wiring - 10+12
Indicator - 12-8
Inlet manifold - 4A<19, 4B+12
Instrument panel - 12+5, 126
Interior light switch - 125
Interior trim panels - 114, 115, 116, 1112
Introduction to the Astra and Belmont - 0«4

J

Jacking and vehicle support - 06
Jump starting - 0-9

K

Kickdown cable - 7B+2

L

Leaf spring (suspension) - 1010

Leaks - 08, 110

Lock, boot lid - 1110

Locks, door - 117

Locks, tailgate - 118

Loudspeakers - 12+14

Lubricants and fluids - 017, 2A+3, 2B+4

M

Main/big-end bearings - 2A+12, 2A+13, 2B+13
Maintenance - see Routine maintenance
Manifolds - 4A<19, 4B+12, 4B-14
Manual gearbox fault diagnosis - REF+14
Manual gearbox oil level check - 117
Manual transmission - 7A+1 et seq
gearchange lever - 7A«2
gearchange linkage - 7A+2
0il - 0217, 117, 7A+1
oil seals - 7A-3
removal, refitting & overhaul- 7A«4
reversing lamp switch - 7A+3
speedometer drive - 7A<4
Master cylinder (brake) - 911
Mirrors - 1110
MOT test checks - REF«7
Mountings (engine/transmission) - 2A+11
Multi point fuel injection system - 4B+8

O

Oil
baffle plate - 2C-9
change - 1+8
cooler thermostatic valve - 2C+10
engine - 0212, 0+17, 18
filter - 18
gearbox - 017, 1213, 117, 119, 7A+1
level sensor - 5A<4
pressure regulator valve - 2B+5
pressure warning light switch - 5A«4
pump - 2A«8, 2B+11, 2B+12, 2C+9
seals - 7A+3, REF <4
seals camshaft - 2C<5
seals crankshaft - 2A+12, 2B+12, 2B+13
Open-circuit (finding) - 123
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P

Pads (brake) - 9+4, 95
Paintwork damage - 11+2
Parts - REF+3

PAS - 10-14

Pedals, brake - 9¢15
Pedals, clutch - 6+2
Pistonrings - 2A+14

Piston/connecting rod - 2A+10, 2A+<14, 2C-10

Plastic components - 11+3
Plugs - 1+9

Points - 5B+2, 5B+3

Power assisted steering - 10+14
Power steering fluid - 0+14, 0-17

Pressure regulating valve (brake) - 9+13

Punctures - 0+7

R

Radiator - 3+2

Radiator electric cooling fan - 34
Radio/cassette unit - 12+13

Rear axle - 10+9, 1010

Rear hub - 107

Rear springs - 10-9

Relays - 12+3

Release bearing (clutch) - 64
Repair procedures - REF <4
Respraying - 113

Reversing lamp switch - 7A+3, 7B«2
Rings (piston) - 2A+14

Road test - 1+15

Roadwheel bolt check - 113

Roll bars - 106, 10+8

Routine maintenance and servicing -1+1 et seq

Routine maintenance schedule - 1+1

S

Safety first! - 05

Scratches - 11¢2

Seat belts - 1113

Seats - 1111

Sender unit fuel tank- 4A+<5
Servicing - see Routine maintenance
Servo unit (braking system) - 914
Shock absorbers - 108

Shoes (brake) - 9¢6 , 9+16
Short-circuit (finding) - 123

Single point fuel injection system - 4B+5

Spare parts - REF«3
Spark plugs - 19
Special tools - REF+4

Specifications 119, and start of each chapter
Speed selector cable (automatics) - 7B+2

Speedometer cable - 12+6
Speedometer drive - 7A<4
Starter inhibitor - 7B«2
Starter motor - 5A+4
Starting system - 5A«3
Steering - 10+1 et seq
angles - 101, 1015
camber - 10+1, 10-15
castor - 10+1, 10+15
check - 115
column - 10+11, 1012
damper - 1013
fault diagnosis - REF+16
gear - 10+13, 10-14
PAS - 10-14
power steering system - 1014
rack bellows - 10+13
toe setting - 101, 1015
wheel alignment - 101, 1015
wheel - 10-11
Sump - 2A+8, 2B+11, 2C+9
Sunroof - 1113
Support struts (tailgate) - 118
Suspension and steering - 10+1 et seq
anti-roll bars - 106, 108
check - 1+15
damper - 1013
fault diagnosis - REF+16
leaf spring - 1010
rear axle - 10+9, 10-10
strut - 10+4, 10+5
tie-rod balljoints - 1013
Switches
cooling system - 3+5
electric mirror - 125
electric window - 12+5
fog lamps - 124
handbrake warning light - 12+5
hazard lamp - 12-4
heated rear window - 12+4
heater blower - 12+4
ignition wiring - 1012
interior light - 125
lighting master - 124
oil pressure warning light - 5A«4
reversing lamp- 7A«3, 7B+2
steering column - 12+4
throttle valve - 4B+4

T

Tailgate - 11-8

Tailgate lock - 119

Tailgate supports - 118
Temperature sensors - 4B+4
Thermostat - 32

Throttle cable - 4A+6, 4B+2
Throttle valve switch - 4B+4
Tie-rod ball joints - 10+13

Timing - 5B+5, 5C7

Timing chain/sprockets - 2A<14
Timing gear - 2A+<9

Toe setting - 10+1, 1015

Tools and working facilities - REF+5
Towing - 0<7

Trim panels - 11+4, 11¢5, 116 1112
Trip computer - 12+9

Tyre checks - 0+16, 0+17

U

Underbody - 111

Underbody views - 16
Unleaded petrol - 4A+4, 4B-2
Upholstery and carpets - 11+2

Vv

Vacuum servo unit (braking system) - 914

Valves - 2A+5, 2A+6, 2A-14

Varajet Il carburettor 4A«11, 4A+17
Vehicle identification numbers - REF+3
Ventilation system - 3+1 et seq

Vents & grilles - 3-8

W

Washer fluid level - 013
Water pump - 3+4

Weekly checks - 0+10
Wheel (steering) - 10+11
Wheel alignment - 101, 10+15
Wheel changing - 0«7
Wheel cylinder - 9+ 11

Wind deflector - 115
Window glass - 118
Window mechanism - 117
Windscreen - 1110

Windscreen wiper/washer motor - 12+11,
12412,12-13

Wipers - 0+15, 1213, 1211
Wiring diagrams - 1215 et seq
Working facilities - REF+5
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The Model | Duesenberg
Derham Tourster.

|| Only eight of these
magnificent cars were
ever built — this is the
only example to be found
outside the United
States of America

Almost every car you've ever loved, loathed or desired is gathered under one roof at the Haynes Motor
Museum. Over 300 immaculately presented cars and motorbikes represent every aspect of our motoring
heritage, from elegant reminders of bygone days, such as the superb Model ] Duesenberg to curiosities like
the bug-eyed BMW Isetta. There are also many old friends and flames. Perhaps you remember the 1959 Ford
Popular that you did your courting in? The magnificent ‘Red Collection’ is a spectacle of classic sports cars
including AC, Alfa Romeo, Austin Healey, Ferrari, Lamborghini, Maserati, MG, Riley, Porsche and Triumph.

A Perfect Day Out

Each and every vehicle at the Haynes Motor Museum has played its part in the history and culture of
Motoring. Today, they make a wonderful spectacle and a great day out for all the family. Bring the kids, bring
Mum and Dad, but above all bring your camera to capture those golden memories for ever. You will also find

an impressive array of motoring memorabilia, a comfortable 70 seat video cinema and one of the most

extensive transport book shops in Britain. The Pit Stop Cafe serves everything from a cup of tea to
wholesome, home-made meals or, if you prefer, you can enjoy the large picnic area nestled in the beautiful
rural surroundings of Somerset.

John Haynes O.B.E.,
Founder and
Chairman of the
museum at the wheel
of a Haynes Light 12.

4

Graham Hill’s Lola
Cosworth Formula 1
car next to a 1934
Riley Sports.

A303 movsﬁ—»

SPARKFORD J
PUBLSHiNG \\
worTosoAE

The Museum is situated on the A359 Yeovil to Frome road at Sparkford, just off the A303 in Somerset. It is about 40 miles south of Bristol, and
25 minutes drive from the M5 intersection at Taunton.
Open 9.30am - 5.30pm (10.00am - 4.00pm Winter) 7 days a week, except Christmas Day, Boxing Day and New Years Day
Special rates available for schools, coach parties and outings Charitable Trust No. 292048




