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0e4 INntroduction

Advanced driving

Many people see the words ‘advanced
driving' and believe that it won't interest them
or that it is a style of driving beyond their own
abilities. Nothing could be further from the
truth. Advanced driving is straightforward
safe, sensible driving - the sort of driving we
should all do every time we get behind the
wheel.

An average of 10 people are killed every day
on UK roads and 870 more are injured, some
seriously. Lives are ruined daily. usually
because somebody did something stupid.
Something like 95% of all accidents are due
to human error, mostly driver failure.
Sometimes we make genuine mistakes -
everyone does. Sometimes we have lapses of
concentration. Sometimes we deliberately
take risks.

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

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

1 Quick reactions. (Whoops, that was
closel)

] Good handling skills. (Homn, swerve,
brake, horn).

! Reliance on vehicle technology. (Great
stuff this ABS, stop in no distance even in
the wet...)

Drivers whose skills are ‘experience based'
generally have a lot of near misses and the
odd accident. The results can be seen every
day in our courts and our hospital casualty
departments.

Advanced drivers have learnt to control the
risks by controlling the position and speed of
their vehicle. They avoid accidents and near
misses, even if the drivers around them make
mistakes.

The key skills of advanced driving are
concentration, effective all-round
observation, anticipation and planning.
When good vehicle handling is added to

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

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

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

Anticipation means asking yourself what is
happening, what you can reasonably expect
to happen and what could happen
unexpectedly. (One of the commonest words
used in compiling accident reports is
‘suddenly’.)

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

If you want to become a safer and more skilful
driver and you want to enjoy your driving more,
contact the Institute of Advanced Motorists at
www.iam.org.uk, phone 0208 996 9600, or
write to IAM House, 510 Chiswick High Road,
London W4 5RG for an information pack.




Safety first! oes

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

General hazards
Scalding

= Don’t remove the radiator or expansion
tank cap while the engine is hot.

= Engine oil, automatic transmission fiuid or
power steering fluid may also be dangerously
hot if the engine has recently been running.

Burning

* Beware of burns from the exhaust system
and from any part of the engine. Brake discs
and drums can also be extremely hot
immediately after use.

Crushing

* When working under or near
a raised vehicle, =
always
supplement the
jack with axle
stands, or use
drive-on
ramps.

Never
venture
under a car which

is only supported by a jack.

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

Fire

* Fuel is highly flammable; fuel vapour is
explosive.

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

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

(electrically or by use of tools).

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

* Another cause of fire is an electrical
overload or short-circuit. Take care when
repairing or modifying the vehicle wiring.

* Keep a fire extinguisher handy, of a type
suitable for use on fuel and electrical fires.

Electricshock . ( (; ,

= |gnition HT x e
voltagecanbe - a7
dangerous,

especially to b=
people with heart
problems or a
pacemaker. Don't
work on or near the J
ignition system with ;
the engine running or i
the ignition switched on.
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= Mains voltage is also dangerous. Make
sure that any mains-operated equipment is
cormrectly earthed. Mains power points should
be protected by a residual current device
(RCD) circuit breaker.

Fume or gas intoxication

* Exhaust fumes are
poisonous; they often
contain carbon
monoxide, which is
rapidly fatal if inhaled.
Never run the
engine ina

confined space
such as a garage
with the doors shut.
* Fuel vapour is also
poisonous, as are the vapours from some
cleaning solvents and paint thinners.

Poisonous or irritant substances

» Avoid skin contact with battery acid and
with any fuel, fluid or lubricant, especially
antifreeze, brake hydraulic fluid and Diesel
fuel. Don't syphon them by mouth. If such a
substance is swallowed or gets into the eyes,
seek medical advice.

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

* Air conditioning refrigerant forms a
poisonous gas if exposed to a naked flame
(including a cigarette). It can also cause skin
bums on contact.

Asbestos

* Asbestos dust can cause cancer if inhaled
or swallowed. Asbestos may be found in
gaskets and in brake and clutch linings.
When dealing with such components it is
safest to assume that they contain asbestos.

Special hazards

Hydrofluoric acid

* This extremely corrosive acid is formed
when certain types of synthetic rubber, found
in some O-rings. oil seals, fuel hoses etc, are
exposed to temperatures above 400°C. The
rubber changes into a charred or sticky
substance containing the acid. Once formed,
the acid remains dangerous for years. If it
gets onto the skin, it may be necessary to
amputate the limb concemed.

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

The battery

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

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

Air bags
* Air bags can cause injury if they go off
accidentally. Take care when removing the

steering wheel and/or facia. Special storage
instructions may apply.

Diesel injection equipment

* Diesel injection pumps supply fuel at very
high pressure. Take care when working on
the fuel injectors and fuel pipes.

Waming: Never expose the hands,
A face or any other part of the body

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

results.

Remember...

DO

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

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

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

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

* Do remove rings, wristwatch etc, before
working on the vehicle — especially the
electrical system.

» Do ensure that any lifting or jacking

equipment has a safe working load rating
adequate for the job.

DON'T

= Don't attempt to lift a heavy component
which may be beyond your capability — get
assistance.

* Don't rush to finish a job, or take
unverified short cuts.

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

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

* Don't allow children or pets to play in or
near a vehicle being worked on.
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0.6 INtroduction to the Citroén Berlingo & Peugeot Partner

Designed as a joint venture between
Citroén and Peugeot, the Berlingo and Partner
were introduced into the UK in 1996 as
purpose-built Vans available in 600kg or
800kg payloads. To increase the appeal of the
range, the Berlingo Multispace MPV was
introduced in mid-1998. The Multispace is
mechanically identical to the Van version but
with the addition of rear seats, side windows
and additional interior trim. Initially, all modeis
were available only in three-door format, but
in mid-1999, the option of a sliding side door
on the right-hand side was added. The
Peugeot MPV version, known as the Partner
Combi, joined the model line-up for the 2001
model year, which also saw the introduction,
on all models, of a second sliding side door
for the left-hand side.

In the autumn of 2002, the entire range
underwent a major facelift, with significant
styling changes to the front bumpers,

headlights, bonnet and front wings, together
with numerous mechanical and electrical
revisions.

During the production run a variety of petrol
and diesels engines have been offered
according to model and year of production.
These include 1.4 litre (1360cc), and 1.6 litre
(1587cc) petrol engines, and 1.8 litre (1769cc),
1.9 litre (1868cc &1905cc) and 2.0 litre
(1997cc) diesel and turbo-diesel engines. A
1.8 litre (1761cc) petrol engine was also
available for a limited period on early models,
but is not covered in this manual. The engines
are all of four-cylinder single- or double-
overhead camshaft design and are versions of
the well-proven units which have appeared in
many Citroén and Peugeot vehicles over the
years. All engines are fitted with a manual
transmission as standard and are mounted
transversely at the front of vehicle, with the
transmission mounted on the left-hand end.

The front suspension is of the fully-
independent MacPherson strut type,
incorporating shock absorbers, coil springs
and an anti-roll bar. The rear suspension is
derived from the Peugeot 405 range and is of
the semi-independent type with torsion bars
and trailing arms. Rack-and-pinion steering
gear is used with power assistance available
on most models.

A wide range of standard and optional
equipment is available within the range to suit
most tastes, including power steering, central
locking, engine immobiliser, electric windows,
electric sunroof and airbags. An anti-lock
braking system and air conditioning system
are also available as options, or standard
equipment on certain models.

Provided that regular servicing is carried
out in accordance with the manufacturer’s
recommendations, the vehicle should prove
reliable and very economical. The engine
compartment is well-designed, and most of
the items requiring frequent attention are
easily accessible.

Your Owner’s Manual

The aim of this manual is to help you get the
best value from your vehicle. It can do so in
several ways. It can help you decide what
work must be done (even should you choose
to get it done by a garage), provide
information on routine maintenance and
servicing, and give a logical course of action
and diagnosis when random fauits occur.
However, it is hoped that you will use the
manual by tackling the work yourself. On
simpler jobs it may even be quicker than
booking the vehicle into a garage and going
there twice, to leave and collect it. Perhaps
most important, a lot of money can be saved
by avoiding the costs a garage must charge to
cover its labour and overheads.

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

References to the ‘left-hand’ and ‘right-
hand' sides of the vehicle are always in the
sense of when viewed by a person sat in the
driver's seat, facing forwards.

Acknowledgements

Thanks are due to Draper Tools Limited,

who provided some of the workshop tools,
and to all those people at Sparkford who
helped in the production of this Manual.
We take great pride in the accuracy of
information given in this manual, but
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by the authors or publishers for loss,
damage or injury caused by errors in, or
omissions from, the information given.




Roadside repairs o.7

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

manual, and repair information in the main chapters.

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

Open the bonnet and make sure that the battery terminals

are clean and tight.

i ] Switch on the headlights and try to start the engine. If the
headlights go very dim when you’re trying to start, the

! battery is probably fiat. Get out of trouble by jump starting

(see next page) using a friend’s car.

O

-
-

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

Is there fuel in the tank?

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

oo

o \
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Check the security and condition of the
battery connections.

On petrol engines check that the ignition
HT coll wiring connector is securely
connected (1.4 litre petrol model shown).

Also check the security of the wiring
connectors at the various engine
management sensors such as the
coolant temperature sensor.

the alternator wiring

D Check that
connectors are securely connected.

e

Check that all fuses are still in good
condition and none have blown.

Check that all electrical connections are secure (with the ignition switched off) and spray them
with a water-dispersant spray like WD-40 if you suspect a problem due to damp.
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Jump starting

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

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

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

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

Connect one end of the red jump lead to
the positive (+) terminal of the fiat
battery

S Vs S Y S

2 Connect the other end of the red lead to

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

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

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

JI ’ F==_

the positive (+) terminal of the booster
battery.

————————----1

————-——-—l——a—-‘

*------------————————————--—---J

Jump starting will get you out
—~ of trouble, but you must correct
Hl | whatever made the battery go
flat in the first place. There are
three possibilities:
The battery has been drained by
repeated attempts to start, or by
leaving the lights on.

or broken, alternator wiring fault or
alternator itself faulty).
The battery itself is at fault
(electrolyte low, or battery worn out).

E LN - 3

4 Connect the other end of the black jump
lead to a bolt or bracket on the engine
block, well away from the battery, on the
vehicle to be started.

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

Start the engine using the booster
battery and run it at idle speed. Switch
on the lights, rear window demister and
heater blower motor, then disconnect
the jump leads in the reverse order of
connection. Tum off the lights etc.
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Wheel changing

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

Preparation

When a puncture occurs, stop as soon as

it is safe to do so.

Park on firm level ground, if possible, and

well out of the way of other traffic.

Use hazard waming lights if necessary.

If you have one, use a warning triangle to

alert other drivers of your presence.

[1 Apply the handbrake and engage first or
reverse gear.

[0 Chock the wheel diagonally opposite the

one being removed - a chock is provided

in the tool kit for this purpose.

If the ground is soft, use a fiat piece of

wood to spread the load under the jack.

A

'_ "y 'r. )

on

The jack and wheelbrace are stored
behind the driver’s seat on Van models . . .

Warning: Do not change a wheel in a situation where
you risk being hit by other traffic. On busy roads, try to
stop in a lay-by or a gateway. Be wary of passing traffic
while changing the wheel - it is easy to become
distracted by the job in hand.

Changing the wheel

. . . and behind a cover panel on the rear
right-hand side on Multispace and Combi
models.

2

£ 75

At the rear of the load area, lift up the
floor covering and use the wheelbrace to
lower the spare wheel cradle.

F

Disengage the cradle from the lifting
hook and slide the spare wheel out from
under the vehicle. On Multispace and
Combi models, remove the wheel chock from
the centre of the spare wheel (on Van modeils,
the chock is stored behind the driver’s seat).

Position the jack on firm ground below

the reinforced area on the sill (indicated

by a triangle — arrowed). Using the
wheelbrace, extend the jack until the jack
head comrectly engages with the sill. Using the
chock supplied, chock the wheel diagonally
opposite the one being removed.

On models with steel wheels, remove the
wheel trim/hub cap (as applicable).

Using the wheelbrace, slacken each

wheel bolt by half a turn. On models with

alloy wheels, use the special tool to undo
the locking wheel nuts.

Raise the jack until the wheel is clear of
the ground, then unscrew the wheel bolts
and remove the wheel. Place the wheel
under the vehicle sill in case the jack fails. Fit

the spare wheel and screw in the bolts. Lightly
tighten the bolts with the wheelbrace, then
lower the vehicle to the ground.

Finally...

Remove the wheel chock.

Stow the jack and tools in the correct locations in the vehicle.

Check the tyre pressure on the wheel just fitted. If it is low, or if you don’t have a pressure
gauge with you, drive slowly to the nearest garage and inflate the tyre to the right pressure.
Have the damaged tyre or wheel repaired as soon as possible.

ooo

Securely tighten the wheel bolts in a
diagonal sequence then refit the wheel
trim/hub cap (as applicable).

()
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Identifying leaks

Puddles on the garage floor or drive, or
obvious wetness under the bonnet or
undemneath the car, suggest a leak that needs
investigating. It can sometimes be difficuit to
decide where the leak is coming from,
especially if the engine bay is very dirty
already. Leaking oil or fluid can also be blown
rearwards by the passage of air under the car,
giving a false impression of where the
problem lies.

Sump oil

Engine oil may leak from the drain plug...

Antifreeze

Leaking antifreeze often leaves a crystalline
deposit like this.

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

A

SN

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

The smell of a fluid leaking
-~ from the car may provide a
“l clue to what’s leaking. Some
fluids are distinctively coloured.
it may help to clean the car carefully
and to park it over some clean paper
overnight as an aid to locating the
source of the leak.
Remember that some leaks may only
occur while the engine is running.

Gearbox oil

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

Power steering fluid

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

Towing

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

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

_] Always turn the ignition key to the ‘on’

position when the vehicle is being towed, so
that the steering lock is released, and that the
direction indicator and brake lights will work.
] Only attach the tow-rope to the towing eye
provided at the front or rear of the vehicle.

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

[0 Note that greater-than-usual pedal
pressure will be required to operate the
brakes, since the vacuum servo unit is only
operational with the engine running.

1 On models with power steering, greater-
than-usual steering effort will also be required.
("1 The driver of the vehicle being towed must
keep the tow-rope taut at all times to avoid
snatching.

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

[1 Only drive at moderate speeds and keep
the distance towed to a minimum. Drive
smoathly and allow pienty of time for slowing
down at junctions.
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Introduction

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

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

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

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

Underbonnet check points

] If your vehicle develops a brake fluid leak,
the first time you might know about it is when
your brakes don't work properly. Checking
the level regularty will give advance warning of
this kind of problem.

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

p 1.4 litre
petrol engine
(pre-September
2002)

Engine oil level dipstick
Engine oil filler cap

Coolant expansion tank
Power steering fiuid reservoir
Brake fiuid reservoir

Washer fluid reservoir

OTMOO WP

Battery

p 1.6 litre petrol
engine

Engine oil level dipstick
Engine oil filler cap

Coolant expansion tank
Power steering fluid reservoir
Brake fluid reservoir

Washer fluid reservoir

OTMMOO WP

Battery
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4 1.9 litre
DW series
diesel engine
(pre-
September
2002) -
XUD series
diesel similar

| A Engine oil level dipstick
| B Engine oil filler cap

C Coolant expansion tank

| D Power steering fluid reservoir
2. E Brake fluid reservoir

F Washer fluid reservoir

G Battery

Dw series
diesel engine
(post-
September
2002)

A Engine oil level dipstick

B Engine oil filler cap

C Ceoolant expansion tank

D Power steering fluid reservoir
N E Brake fuid reservoir

F Washer fluid reservoir

4 G Battery
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4 2.0 litre
DW series
diesel engine
(post-
September
2002)

Engine oil level dipstick
Engine oil filler cap

Coolant expansion tank
Power steering fluid reservoir
Brake fluid reservoir

Washer fluid reservoir

Battery

OTMMOoOO®»P

Engine oil level
Before you start

v Make sure that your vehicle is on level
ground.

v Check the oil level before the vehicle is
driven, or at least 5 minutes after the engine
has been switched off.

N2 /f the oil is checked
immediately after driving the
m vehicle, some of the oil will
remain in the upper engine
components, resulting in an inaccurate
reading on the dipstick.

The correct oil

Modern engines place great demands on their
oil. It is very important that the correct oil for
your vehicle is used (see Lubricants and
fluids).

Car Care

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

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

The dipstick is often brightly coloured for
easy identification. Withdraw the dipstick.

Using a clean rag or paper towel, wipe all
the oil from the dipstick. Insert the clean
dipstick into the tube as far as it will go,

then withdraw it again.

Note the oil level on the end of the
dipstick, which should be between the
upper (MAX) mark and lower (MIN) mark.

Oil is added through the filler cap.
Unscrew the cap and top up the level, a
funnel may help to reduce spillage. Add

the oil slowly, checking the level on the

dipstick often. Don’t overfill (see Car Carg).
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Coolant level

Warning: DO NOT attempt to

remove the expansion tank

pressure cap when the engine

is hot, as there is a very great
risk of scalding. Do not leave open
containers of coolant about, as it is
poisonous.

Car Care

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

@ It is important-that antifreeze is used in the
cooling system all year round, not just during
the winter months. Don't top-up with water
alone, as the antifreeze will become too
diluted.

The coolant level varies with engine On pre-September 2002 diesel models,

temperature. On pre-September 2002 the expansion tank is located above the
petrol models, the level is checked in the radiator, and the level can only be

expansion tank, which is built into the right- checked by removing the expansion tank cap
hand side of the radiator. When the engine is  (see step 4). When the engine is cold, the level
cold, the coolant level should be between the is correct when it is just below the MAXI mark
MAX and MIN marks. indicated on the side of the tank.

diesel models, the level is checked in the

expansion tank located on the right-hand
side of the engine compartment. When the
engine is cold, the coolant level should be
between the MAX and MIN marks indicated
on the side of the tank.

If topping-up is necessary, wait until the Add a 50/50 mixture of water and

engine is cold then turn the expansion antifreeze to the expansion tank, until the
tank cap slowly anti-clockwise, and coolant level is up to the MAX level mark.

pause until any pressure remaining in the Refit the cap, tuming it clockwise as far as it
system is released. Unscrew the cap and lift  will go until it is secure.
off.

Screen washer
fluid level

Screenwash additives not only keep the
windscreen clean during foul weather, they
also prevent the washer system freezing in
cold weather — which is when you are likely to
need it most. Don't top-up using plain water
as the screenwash will become too diluted,
and will freeze during cold weather.

On no account use coolant antifreeze in
the washer system - this could discolour or
damage paintwork.

- M
-

®

The washer fluid reservoir is located at If topping-up is necessary, add water and
the front right-hand side of the engine a screenwash additive in the quantities
compartment. To check the fluid level, recommended on the bottie.

open the cap and look down the filler neck.
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Power steering fluid level

Before you start

v Park the vehicle on level ground.

v Set the steering wheel straight-ahead.
v The engine should be tumed off.

On pre-September 2002 models, the
power steering fluid reservoir is located
on the right-hand side of the engine
compartment. The fiuid level should be
checked with the engine stopped. A
translucent reservoir is fitted, with MAX and
MIN markings on the reservoir.

On post-September 2002 models, the

power steering fluid reservoir is integral

with the power steering pump, located at
the front of the engine. With the engine
stopped, wipe clean the area around the
reservoir filler neck, and unscrew the filler cap
from the reservoir.

For the check to be
accurate, the steering must
not be tummed once the
engine has been stopped.

HAYNES

HIiNT

11 ! 2
The fluid level should be between the
MAX and MIN marks. If topping-up is
necessary, and before removing the cap,
wipe the surrounding area so that dirt does
not enter the reservoir.

Wipe all fluid from the cap dipstick with a

clean rag. Refit the filler cap, then remove

it again and note the fluid level on the
dipstick. When the engine is cold the fluid
level shouid be between the lower (ADD) mark
and the middle (C) mark on the dipstick. If the
engine is warm, the fiuid level may be up to
the upper (H) mark.

Safety First!

@ The need for frequent topping-up indicates
a leak, which should be investigated

immediately.

-

Unscrew the cap, allowing the fluid to
drain from the bottom of the cap as it is
removed. Top up the fluid level to the

MAX mark, using the specified type of fluid

{do not overfill the reservoir), then refit and

tighten the filler cap.

If the fluid level is on or below the lower

(ADD) mark, top-up the fluid level to the

middle (C) mark, using the specified type
of fiuid (do not overfilll. When the level is
correct, securely refit the filler cap.




~

o-16 Weekly checks

Brake fluid level

Warning:

@ Brake fluid can harm your

eyes and damage painted

surfaces, so use extreme

caution when handling and

pouring it.

® Do not use fluid that has

been standing open for some
time, as it absorbs moisture
from the air, which can cause a

dangerous loss of braking

effectiveness.

The MAX and MIN marks are indicated on

the side of the reservoir, which is located

on the front of the vacuum servo unit in
the engine compartment. The fluid level must
be kept between these two marks.

* Make sure that your vehicle
HAYMNES B on lovel ;
m * The fluid level in the

reservoir will drop slightly as
the brake pads and shoes wear down,

but the fluid level must never be
allowed to drop below the MIN mark.

If topping-up is necessary, first wipe the

area around the filler cap with a clean rag

before removing the cap. When adding
fluid, it's a good idea to inspect the reservoir.
The system should be drained and refilled if
dirt is seen in the fluid (see Chapter 9).

Safety First!

@ If the reservoir requires repeated topping-
up this is an indication of a fluid leak
somewhere in the system, which should be
investigated immediately.

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

Carefully add fiuid, avoiding spilling it on
surrounding paintwork. Use only the

specified hydraulic fluid; mixing different
types of fluid can cause damage to the
system and/or a loss of braking effectiveness.
After filling to the correct level, refit the cap
securely and wipe off any spilt fluid.

Wiper blades

Check the condition of the wiper blades;

if they are cracked or show any signs of

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

To remove a windscreen wiper blade, pull

the arm fully away from the screen until it

locks. Swivel the blade through 90°, then
depress the locking clip at the base of the
mounting block.

Move the blade down the arm to

disengage the mounting block, then slide

the blade from the arm. Don’t forget to
check the rear wiper blade(s) as well (where
applicable).
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Battery

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

v Make sure that the battery tray is in good
condition, and that the battery is secure.
Corrosion on the tray and the battery itself
can be removed with a solution of water and
baking soda. Thoroughly rinse all cleaned
areas with water. Any metal parts damaged
by corrosion should be covered with a zinc-
based primer, then painted.

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

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

Battery corrosion can be kept to a
minimum by applying a layer of
petroleum jelly to the clamps and
terminals after they are reconnected.

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

inspected periodically for damage such as a
cracked case or cover.

If corrosion (white, fiuffy deposits) is

evident, remove the cables from the battery

terminals, clean them with a small wire
brush, then refit them. Automotive stores sell a
useful tool for cleaning the battery post . . .

Check the tightness of the battery cable

clamps to ensure good electrical

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

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

Electrical systems

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

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

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

If more than one indicator light or tail ligh

has failed it is likely that either a fuse has

blown or that there is a fauit in the circuit
(see Chapter 12). The main fuses are located
behind the cover in the facia on the driver's
side . .

HAYNES If you need to check your
| brake lights and indicators
m unaided, back up to a wall or
garage door and operate the

lights. The reflected light should show if
they are working properly.

. . . and in the fuse/relay box in the engine

compartment. To renew a blown fuse,

remove it, where applicable, using the
plastic tool provided. Fit a new fuse of the same
rating, available from vehicle accessory shops. It
is important that you find the reason that the fuse
blew (see Blectrical fault finding in Chapter 12).
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Tyre condition and pressure

It is very important that tyres are in good
condition, and at the correct pressure - having
a tyre failure at any speed is highly dangerous.
Tyre wear is influenced by driving style - harsh
braking and acceleration, or fast cornering,
will all produce more rapid tyre wear. As a
general rule, the front tyres wear out faster
than the rears. Interchanging the tyres from
front to rear (“rotating® the tyres) may result in
more even wear. However, if this is
completely effective, you may have the
expense of replacing all four tyres at once!

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

Tread Depth - visual check

The original tyres have tread wear safety
bands (B), which will appear when the tread
depth reaches approximately 1.6 mm. The
band positions are indicated by a triangular
mark on the tyre sidewall (A).

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

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

Tread Depth - manual check

Alternatively, tread wear can be
monitored with a simple, inexpensive device
known as a tread depth indicator gauge.

Tyre tread wear patterns

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

Tyre Pressure Check

Check the tyre pressures regularly with
the tyres cold. Do not adjust the tyre
pressures immediately after the vehicle has
been used, or an inaccurate setting will result.
Tyre pressures are shown on page 0+20.

Shoulder Wear

Centre Wear

Uneven Wear

Underinflation (wear on both sides)
Under-inflation will cause overheating of the
tyre, because the tyre will flex too much, and
the tread will not sit correctly on the road
surface. This will cause a loss of grip and
excessive wear, not to mention the danger of
sudden tyre failure due to heat build-up.
Check and adjust pressures

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

Hard cornering

Reduce speed!

Overinfiation

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

If you sometimes have to inflate your car’s
tyres to the higher pressures specified for
maximum load or sustained high speed, don’t
forget to reduce the pressures to normal
afterwards.

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

Repair or renew suspension parts
Malfunctioning suspension

Repair or renew suspension parts
Unbalanced wheel

Balance tyres

Incorrect toe setting

Adjust front wheel alignment

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

Engine:
Petrol

Coolingsystem .....................

Manual gearbox

Power steering fluid reservoir .. ... ....

Brake fluidreservoir . .. ..............

Synthetic or semi-synthetic multigrade engine oil, viscosity

SAE 5W-40, 10W-40 or 5W-30" to specification APl SH/SJ
and/or ACEA A3: ESSO ULTRA/ULTRON or TOTAL QUARTZ

Synthetic or semi-synthetic multigrade engine oil, viscosity

SAE 5W-40, 10W-40 or 5W-30" to specification APl CD and/or
ACEA B3: ESSO ULTRA/ULTRON or TOTAL QUARTZ

Mixture of monoethylene glycol based antifreeze (PROCOR

TM 108, GLYSANTIN G33 or REVKOGEL 2000) and clean de-

ionised water

ESSO BV 75W-80W or TOTAL TRANSMISSION BV 75W-80
ESSO ATF D or TOTAL FLUIDE AT42
Hydraulic fluid to SAE J1703, DOT 4

* SAE 5W-30 engine oil may only be used in vehicles manufactured from the 2000 model year onward.

Choosing your engine oil

Engines need oil, not only to lubricate moving
parts and minimise wear, but also to
maximise power output and to improve fuel
economy.

HOW ENGINE OIL WORKS

* Beating friction

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

* Cooling hot-spots

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

* Cleaning the engine internally

Good quality engine oils clean the inside of
your engine, collecting and dispersing

combustion deposits and controlling them
until they are trapped by the oil filter or flushed
out at oil change.

OIL CARE - FOLLOW THE CODE

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

* Avoid skin contact
with used engine oil.
Repeated or prolonged
contact can be harmful.

* Dispose of used oil
and empty packs in a
responsiblfe manner in an
authorised disposal site.
s11 sawe 114y Call 0800 663366 to find
0800 66 33 66 the one nearest to you.
www.slihankiine.orguk  Never tip oil down drains

or onto the ground.
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0-20 Iyre pressures
Note: On later models, the tyre pressure recommendations are marked on a label attached to the edge of the driver’s door, or on the driver’s door
pillar. The following pressures are included as a guide, and apply to original-equipment tyres. The pressures may vary if any other make or type of
tyre is fitted; check with the tyre manufacturer or supplier for comrect pressures if necessary.
Front Rear
Van models (600kg payload)
1.4 litre petrol:
IO TR IR BRI T | . .. . s is st rv oyt o o m s w4 i 2.5 bar (36 psi) 3.2 bar (46 psi)
e IS0 IWEE .. i e e e v S s e 2.5 bar (36 psi) 2.9 bar (42 psi)
1.6 litre petrol:
TOR/EE IS IGE . . oo e e s e s e e 2.2 bar (32 psi) 2.2 bar 32 psi)
1.8 and 1.9 litre diesel:
HES/TORI4ABER Wes - - = e e 2.9 bar (42 psi) 3.2 bar (46 psi)
roae 0 O R T L W 8 L L LR 2.5 bar (36 psi) 2.9 bar (42 psi)
2.0 litre diesel:
s e 1 1T T Sy s SN A R GO RO R L 2.5 bar (36 psi) 2.9 bar (42 psi)
Van modeis (800kg payload)
1.4 litre petrol:
GO THADORIES, ... .. 0o sl b o Tl S . oo L 2.5 bar (36 psi) 3.7 bar (54 psi)
IV RIEAOTINGE . . ..ot e s e TR SR 2.5 bar (36 psi) 3.3 bar (48 psi)
1.6 litre petrol:
AP RIS EEI e . i iac et e et 2.2 bar (32 psi) 2.2 bar (32 psi)
1.8 and 1.9 litre diesel:
ORISR - e s s e e s e R 3.0 bar (44 psi) 3.7 bar (54 psi)
ORI S T DT AT o s cana e o o omio o g A b 0 i 2.7 bar (39 psi) 3.3 bar (48 psi)
2.0 litre diesel:
ey Dag Koenad s O o L I e SR LT, 2.7 bar (39 psi) 3.3 bar (48 psi)
Multispace and Combi models
1.4 litre petrol:
175/65 R14 86T tyres:
e T e e e A I I s 2.6 bar (38 psi) 2.6 bar (38 psi)
it e e o L e M o ORI OE K D L e 2.6 bar (38 psi) 2.9 bar (42 psi)
175/70 R14 84T tyres:
i NosralGea Lo 3 r i o o f e T g |y 2.3 bar (33 psi) 2.2 bar (32 psi)
T e A e 2.3 bar (33 psi) 2.7 bar (39 psi)
1.6 litre petrol:
185/65 R15 88H tyres:
s e e A e e 2.2 bar (32 psi) 2.2 bar (32 psi)
e T IS S R A e R e T i R SR e R e 2.5 bar (36 psi) 2.9 bar (42 psi)
1.8 and 1.9 litre diesel:
175/65 R14 86T tyres:
D TR R s e e o Taialoo o o o T s e e ia P 2.6 bar (38 psi) 2.6 bar (38 psi)
FUIN RGBT . oo o e s T Al e i islaien s e e w8 el 2.6 bar (38 psi) 2.9 bar (42 psi)
175/70 R14 84T tyres:
ST AR e SRR S e e S g o e 2.3 bar (33 psi) 2.2 bar (32 psi)
T e e P el e 2.5 bar (36 psi) 2.8 bar 41 psi)
2.0 litre diesel:
175/70 R14 84T tyres:
I M PR e s S o I g N S e S T 2.3 bar (33 psi) 2.2 bar (32 psi)
s e T S e e e i e 2.3 bar (33 psi) 2.7 bar (39 psi)
185/65 R15 B8H tyres:
NIOETRENRIBE 4o as e ot o e i S S o ST 2.3 bar (33 psi) 2.3 bar (33 psi)

ar g e T eI S I 1 S | N - Y . R 2.5 bar (36 psi)




Chapter 1 Part A:

1Ae1

Routine maintenance and servicing —

petrol models

Contents

Section number
Airbags and seat belt pretensionersrenewal .................. 24
Air cleaner filterelementrenewal . . ........ ... .ot 19
Auxiliary drivebelt checkandrenewal ........................ 10
Brake HellekraneWali ol o o v sl bl i e e e e e 17
CoolETE BN, 5o i i visirars (il e iToms 28 S e v s Ty hocs 23
DriVEsShafl Galter CBBHK - < . & ciciv s~ v miv e lore e s e o S arae w2 9 o o lrieln 5
Emissionscontrolsystemscheck ........ .00 iiiinnnnanna, 22
Engineciland filterrenewal . . . .. ..... ... .. ..o LLliiioliol. 3
(5T T s R T 14
Fomtholepedchesl .. .. - o riaaiva v s i s s 11
OB RIEE PORUBARIILL . . oo i i o i i o M A B S 50 B st 20
Conersl ITToEMBHoN -2 oo s S e s i e | SR 1

Degrees of difficulty

Section number
Handbrakecheckandadjustment . .. ... ... .................. 13
Hngeand lock bACation . ... ... .ieviisisdanssssssnssness 6
Hosaand Bod leak cheolt .. ..o v deionrrosn b is oo ssbe®nss 4
Manual transmission oil levelcheck ............ccoviviiuininn 21
Pollan Rt TonOWE o s e i e s e wim s & o s O 9
AT DrBKE SN0 CRBCK s - ok v o analarare ) = e ke s e o et 12
Resetting the serviceindicator ......................... .. B
A R o B R e e A S S T T e 7
RoutinemaintenanCe ......cccocviesvceeccanassscsaoansansann 2
SPNKPRETENBINEE ..o ool vnivimneioines inian e vt et et 18
Steering and suspensioncheck ........cc.ccvirecncrearonse 15
mngbeltrenewal .. . oo il eaess 16




1a2 Specifications - petrol models

Lubricants and fluids
Refer to Weekly checks

Capacities (approximate)

Engineocil (includingfilter) ................. ... .......c.i...

Difference between MAX and MIN dipstick marks

Cooling system

Pre-September 2002 models:
Without air conditioning
With air conditioning .......

September 2002 modelsonward .. ...... ...

Transmission .. ......

Power-assistedsteering ......... ... .. ... .. ... .....i..0....

Fueltank .....

Cooling system
Antifreeze mixture:
50% antifreeze

Ignition system
Spark plugs:
1.4 litre models:

P IO MO o s R S e e e e e v
195 modals ONWEND. .. ... .o o e e G e e

1.6 litre models .. ..
Electrode gap

Brakes

Brake pad friction material minimum thickness
Brake shoe friction material minimum thickness

Tyre pressures
See end of Weekly checks

Torque wrench settings
Qil filter cover (later 1.4 and 1.6 litre engines)

Transmission filler/level plugs

Note: Refer to antifreeze manufacturer for latest recommendations.

Rt TR e I e R e e i Ml e R
SOBHCEINNE i S vlos e si A e s e el atd T o s a a a  pEa ava T

3.2 litres

1.5 litres

6.5 litres
7.0 litres
B.0 litres
2.0 litres
1.0 litre
55.0 litres

Protection down to -35°C

Eyquem RFC52LSP or Bosch FR7LDC
Eyquem RFN58LZ or Bosch FR7TKDC
Bosch FR7TME

0.9 mm

2.0 mm

1.5 mm

Nm Ibf ft
25 18
90 66
25 18
25 18




Maintenance schedule - petrol models 1a-s

Note: This maintenance schedule is a guide
recommended by Haynes, for servicing your own
vehicle. For the manufacturer's maintenance
schedule, check with your local dealer.

The maintenance intervals in this manual
are provided with the assumption that you,
not the dealer, will be carrying out the work,
These are the minimum maintenance intervals

recommended by us for vehicles driven daily.
If you wish to keep your vehicle in peak
condition at all times, you may wish to
perform some of these procedures more
often. We encourage frequent maintenance,
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 journeys,
more 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.

Every 250 miles (400 km) or weekly

_| Refer to Weekly checks

Every 10 000 miles (15 000 km) or

12 months — whichever comes first

| Renew the engine oil and filter (Section 3)".
| Check all underbonnet components or fluid leaks
(Section 4).
| Check the condition of the driveshaft rubber
gaiters (Section 5).
Lubricate all hinges and locks (Section 6).
[ | Carry out a road test (Section 7).
| Reset the service interval indicator (Section 8).
*Note: Peugeot/Citroén recommend the engine oil and filter are
changed every 20 000 miles or two years. However, oil and filter
changes are good for the engine and we recommend that the oil and
filter are renewed at least once a year.

Every 20 000 miles (30 000 km) or

two years — whichever comes first

— | Check the pollen filter (Section 9).

1 Check the condition of the auxiliary drivebelt
(Section 10).

| Check the condition of the front brake pads
(Section 11).
Check the condition of the rear brake shoes
(Section 12).

| Check the operation of the handbrake (Section 13).
Check the condition of the exhaust system
(Section 14).

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

Every 40 000 miles (60 000 kmj

_| Renew the timing belt (Section 16).

Note: Although the normal interval for timing belt renewal is
80 000 miles (120 000 km), it is strongly recommended that the
interval is reduced to 40 000 miles (60 000 km), especially on
vehicles which are subjected to intensive use, ie, mainly short
Jjourneys or a lot of stop-start driving. The actual belt renewal interval
is therefore very much up to the individual owner, but bear in mind
that severe engine damage will result if the belt breaks.

Every 40 000 miles (60 000 km) or

two years — whichever comes first
] Renew the brake fluid (Section 17).

Every 40 000 miles (60 000 km) or

four years — whichever comes first

] Renew the spark plugs (Section 18).

Renew the air cleaner filter element (Section 19).
Renew the fuel filter (Section 20).

Check the manual transmission oil level (Section 21).
Check the exhaust emissions (Section 22).

Renew the coolant (Section 23).

UILIL

Every ten years

| Renew the airbags and seat belt pretensioners
(Section 24).




1a.a Component locations - petrol models

Underbonnet view of a pre-September 2002 1.4 litre model

1 Engine oil filler cap
2 Engine oil dipstick
3 Engine oil filter
4 Battery
5 Master cylinder brake fiuid
reservoir
6 Fuse/relay box
7 Power steering fluid reservoir
8 Radiator filler cap
9 Windscreen/tailgate washer fluid
reservoir
10 Suspension strut upper mounting
11 DIS ignition coil
12 Throttle housing
13 Air cleaner housing
14 Engine management system ECU
15 Lambda sensor

1 Engine oil filler cap
2 Engine oil dipstick
3 Engine oil filter
4 Battery
5 Master cylinder brake fluid
reservoir
6 Fuse/relay box
7 Power steering pump fluid
reservoir
8 Cooling system expansion tank
9 Windscreen/tailgate washer fluid
reservoir
10 Suspension strut upper mounting
11 Throttle housing
12 Air cleaner housing
13 Engine management ECU
14 Lambda sensor




Component locations - petrol models 1a.s

Front underbody view of a 1.6 litre model (1.4 litre similar)

| 1 Sump drain plug
2 Engineltransmission rear
| mounting
| 3 Exhaust front pipe/catalytic
| converter
| 4 | ambda sensor
: 5 Alternator
6 Radiator bottom hose
7 Clutch cable
8 Front suspension subframe
9 Front brake caliper
10 Front suspension lower arm
11 Track rod balljoint
12 Front anti-roll bar
13 Steering gear assembly

Rear underbody view

1 Spare wheel

2 Rear silencer

3 Fuel tank

4 Handbrake cable

5 Rear suspension torsion bar

6 Rear suspension tubular
crossmember

7 Rear shock absorber

| 8 Rear suspension trailing arm




1a6 Routine maintenance and servicing - petrol models

1 General information

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

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

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

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

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

2 Routine maintenance

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

3 If engine wear is suspected, a compression
test (refer to relevant Part of Chapter 2) will
provide valuable information regarding the
overall performance of the main internal
components. Such a test can be used as a
basis to decide on the extent of the work to

be carried out. If, for example, a test indicates
serious internal engine wear, conventional
maintenance as described in this Chapter will
not greatly improve the performance of the
engine, and may prove a waste of time and
money, unless extensive overhaul work is
carried out first.

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

Primary operations

a) Clean, inspect and test the battery (See
‘Weekly checks’).

b) Check all the engine-related fluids (See
‘Weekly checks’).

c) Check the condition and tension of the
auxiliary drivebelt (Section 10).

d) Renew the spark plugs (Section 18).

e) Check the condition of the air cleaner
filter element, and renew if necessary
(Section 19).

f) Renew the fuel filter (Section 20).

g) Check the condition of all hoses, and
check for fluid leaks (Section 4).

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

Secondary operations
All items listed under Primary operations, plus
the following:

a) Check the charging system (Chapter 5A).

b) Check the ignition system (Chapter 5B).
c) Check the fuel system (Chapter 4A).

Every 10 000 miles (15 000 km) or 12 months

3 Engine oil and filter renewal 35@
N
~
Note: A suitable square-section wrench may
be required to undo the sump drain plug on
some models. These wrenches can be
obtained from most motor factors or your

Peugeot/Citroén dealer.
1 Frequent cil and filter changes are the most
important preventative maintenance

procedures which can be undertaken by the
DIY owner. As engine oil ages, it becomes
diluted and contaminated, which leads to
premature engine wear.

2 Before starting this procedure, gather
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 be warm,
as it will drain better, and more built-up
sludge will be removed with it. Take care,
however, not to touch the exhaust or any
other hot parts of the engine when working
under the vehicle. To avoid any possibility of
scalding, and to protect yourself from

possible skin irritants and other harmful
contaminants in used engine oils, it is
advisable to wear gloves when carrying out
this work. Access to the underside of the
vehicle will be greatly improved if it can be
raised on a lift, driven onto ramps, or jacked
up and supported on axle stands (see Jacking
and vehicle support). Whichever method is
chosen, make sure that the vehicle remains
level, or if it is at an angle, that the drain plug
is at the lowest point.

3 Slacken the drain plug about half a tumn; on

3.3 Slackening the sump drain plug with a
square-section wrench

some models, a square-section wrench may
be needed to slacken the plug (see
illustration). Position the draining container
under the drain plug, then remove the plug
completely. If possible, try to keep the plug
pressed into the sump while unscrewing it by
hand the last couple of turns (see Haynes
Hint). Recover the sealing washer from the
drain plug.

i S b
As the drain plug releases from the
threads, move it away sharply so the
stream of oil issuing from the sump runs
into the container, not up your sleeve.
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3.7 Cartridge type oil filter housing
location (arrowed) - later models

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

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

7 On early 1.4 litre models, the oil filter is of the
disposable metal canister type screwed into the
front of the cylinder block. However, on later 1.4
and all 1.6 litre models, the oil filter consists of a
separate disposable cartridge contained in a
plastic housing. The housing is located on the
front of the cylinder block adjacent to the
radiator hoses (see illustration). Proceed as
follows according to filter type.

Metal canister type filter

8 Using an oil filter removal tool if necessary,
slacken the filter initially, then unscrew it by
hand the rest of the way (see illustration).
Empty the oil in the old filter into the
container. To ensure that the old filter is
completely empty before disposal, puncture
the filter dome in at least two places and allow
any remaining oil to drain through the
punctures and into the container.

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

']

: ‘ :
‘ g

3.8 Using an oil filter removal tool to
slacken the canister type oil filter

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

Disposable cartridge type filter

11 On these engines, the filter element is
contained within a filter cover. Using a socket
or spanner, slacken and remove the filter
cover from above. Be prepared for fluid
spillage, and recover the O-ring seal from the
cover (see illustrations).

12 PBull the filter element from the filter cover.
13 Use a clean rag to remove all oil, dirt and
sludge from the inside and outside of the filter
cover.

14 Insert the new filter element in to the
cover, then apply a little clean engine oil to the
new O-ring seal, and fit it to the filter cover
(see illustrations).

15 Refit the filter/cover to the housing and
tighten the cover to the specified torgue.

All engines

16 Remove the old oil and all tools from
under the car. Lower the car to the ground (if
applicable).

17 Remove the dipstick, then unscrew the oil
filler cap from the cylinder head cover or oil
filler/breather neck (as applicable). Fill the
engine, using the correct grade and type of oil
(see Weekly checks). An oil can spout or
funnel may help to reduce spillage. Pour in
half the specified quantity of oil first, then wait
a few minutes for the oil to fall to the sump.
Continue adding oil a small quantity at a time

3.11a Slacken and remove the filter
cover. ..

until the level is up to the lower mark on the
dipstick. Adding approximately 1.5 litres will
bring the level up to the upper mark on the
dipstick. Refit the filler cap.

18 Start the engine and run it for a few
minutes; check for leaks around the oil filter
seal and the sump drain plug. Note that there
may be a delay of a few seconds before the oil
pressure warning light goes out when the
engine is first started, as the oil circulates
through the engine oil galleries and the new oil
filter before the pressure builds-up.

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

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

4 Hose and fluid leak check ‘:%

X

Cooling system
Warning: Refer to the safety
A information given in ‘Safety
first’” and Chapter 3 before

disturbing any of the cooling system
components.

3.11b ... and recover the O-ring seal

3.14a Fit the new element into the cover. ..

3.14b ... and apply a little clean engine oil
to the O-ring seal




|
|/

1as8 Every 10 000 miles - petrol models

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

coloured deposits on the area adjoining
the leak.

1 Carefully check the radiator and heater
coolant hoses along their entire length. Renew
any hose which is cracked, swollen or which
shows signs of deterioration. Cracks will show
up better if the hose is squeezed. Pay close
attention to the clips that secure the hoses to
the cooling system components. Hose clips
that have been over-tightened can pinch and
puncture hoses, resulting in cooling system
leaks.

2 Inspect all the cooling system components
(hoses, joint faces, etc) for leaks. Where any
problems of this nature are found on system
components, renew the component or gasket
with reference to Chapter 3.

3 A leak from the cooling system will usually
show up as white or rust-coloured deposits,
on the area surrounding the leak (see Haynes
Hint).

Fuel

Warning: Refer to the safety
A information given in ‘Safety
first!” and Chapter 4A before
disturbing any of the fuel system
components.
4 From within the engine compartment,
check the security of all fuel pipe attachments
and unions, and inspect the fuel pipes for
kinks, chafing and deterioration.
5 To identify fuel leaks between the fuel tank
and the engine bay, the vehicle should be
raised and securely supported on axle stands
(see Jacking and vehicle support). Inspect the
fuel tank and filler neck for punctures, cracks
and other damage. The connection between
the filler neck and tank is especially critical.
Sometimes a rubber filler neck or connecting
hose will leak due to loose retaining clamps or
deteriorated rubber.
6 Carefully check all rubber hoses and metal
fuel lines leading away from the fuel tank.
Check for loose connections, deteriorated
hoses, kinked 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 kinked,
making tank filling difficult. Follow the fuel
supply and return lines to the front of the

vehicle, carefully inspecting them all the way
for signs of damage or corrosion. Renew
damaged sections as necessary.

Engine oil

7 Inspect the area around the cylinder head
cover, cylinder head, oil filter and sump joint
faces. Bear in mind that, over a period of time,
some very slight seepage from these areas is
to be expected — what you are really looking
for is any indication of a serious leak caused
by gasket failure. Engine oil seeping from the
base of the timing belt cover or the
transmission bellhousing may be an indication
of crankshaft or input shaft oil seal failure.
Should a leak be found, renew the failed
gasket or oil seal by referring to the
appropriate Chapters in this manual.

Air conditioning refrigerant

Warning: Refer to the safety
A information given in ‘Safety

first!” and Chapter 3, regarding
the dangers of disturbing any of the air
conditioning system components.
8 The air conditioning system is filled with a
liquid refrigerant, which is retained under high
pressure. [f the air conditioning system is
opened and depressurised without the aid of
specialised equipment, the refrigerant will
immediately turn into gas and escape into the
atmosphere. If the liquid comes into contact
with your skin, it can cause severe frostbite, In
addition, the refrigerant contains substances
which are environmentally damaging; for this
reason, it should not be allowed to escape
into the atmosphere.
9 Any suspected air conditioning system
leaks should be immediately referred to a
Peugeot/Citroén dealer or air conditioning
specialist. Leakage will be shown up as a
steady drop in the level of refrigerant in the
system.
10 Note that water may drip from the
condenser drain pipe, underneath the car,
immediately after the air conditioning system
has been in use. This is normal, and should
not be cause for concern.

Brake fluid

Warning: Refer to the safety
A information given in ‘Safety first!"

and Chapter 9, regarding the

dangers of handling brake fluid.
11 With reference to Chapter 9, examine the
area surrounding the brake pipe unions at the
master cylinder for signs of leakage. Check
the area around the base of fiuid reservoir, for
signs of leakage caused by seal failure. Also
examine the brake pipe unions at the ABS
hydraulic modulator (where applicable).
12 If fluid loss is evident, but the leak cannot
be pinpointed in the engine bay, the front
brake calipers, rear wheel cylinders and
underbody brake lines and should be carefully

checked with the vehicle raised and
supported on axle stands. Leakage of fluid
from the braking system is serious fault that
must be rectified immediately.

13 Brake hydraulic fluid is a toxic substance
with a watery consistency. New fluid is almost
colourless, but it becomes darker with age
and use.

Unidentified fluid leaks

14 |f there are signs that a fluid of some
description is leaking from the vehicle, but
you cannot identify the type of fluid or its
exact origin, park the vehicle overnight and
slide a large piece of card underneath it.
Providing that the card is positioned in
roughly in the right location, even the smallest
leak will show up on the card. Not only will
this help you to pinpoint the exact location of
the leak, it should be easier to identify the fluid
from its colour. Bear in mind, though, that the
leak may only be occurring when the engine is
running!

Vacuum hoses

15 Although the braking system is
hydraulically-operated, the brake servo unit
amplifies the effort you apply at the brake
pedal, by making use of the vacuum created
in the inlet manifold. Vacuum is ported to the
servo by means of a large-bore hose. Any
leaks that develop in this hose will reduce the
effectiveness of the braking system.

16 In addition, many of the underbonnet
components, particularly the emission control
components, are driven by vacuum supplied
from the inlet manifold via narrow-bore hoses.
A leak in a vacuum hose means that air is
being drawn into the hose (rather than
escaping from it) and this makes leakage very
difficult to detect. One method is to use an old
length of vacuum hose as a kind of
stethoscope - hold one end close to (but not
in) your ear and use the other end to probe the
area around the suspected leak. When the
end of the hose is directly over a vacuum leak,
a hissing sound will be heard clearly through
the hose. Care must be taken to avoid
contacting hot or moving components, as the
engine must be running, when testing in this
manner. Renew any vacuum hoses that are
found to be defective.

5 Driveshaft gaiter check D

1 With the wvehicle raised and securely
supported on axle stands (see Jacking and
vehicle support), turn the steering onto full
lock, then slowly rotate the roadwheel.
Inspect the condition of the outer constant
velocity (CV) joint rubber gaiters, squeezing
the gaiters to open out the folds (see
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5.1 Check the condition of the driveshaft
gaiters (arrowed)

illustration). Check for signs of cracking,
splits or deterioration of the rubber, which
may allow the grease to escape, and lead to
water and grit entry into the joint. Also check
the security and condition of the retaining
clips. Repeat these checks on the inner CV
joints. If any damage or deterioration is found,
the gaiters should be renewed (see Chap-
ter 8).

2 At the same time, check the general
condition of the CV joints themselves by first
holding the driveshaft and attempting to
rotate the wheel. Repeat this check by holding
the inner joint and attempting to rotate the
driveshaft. Any appreciable movement
indicates wear in the joints, wear in the
driveshaft splines, or a loose driveshaft
retaining nut.

6 Hinge and lock lubrication

Y

1 Work around the vehicle and lubricate the
hinges of the bonnet, doors and tailgate with a
small amount of general-purpose oil.

2 Lightly lubricate the bonnet release
mechanism and exposed section of inner
cable with a smear of grease.

3 Check carefully the security and operation
of all hinges, latiches and locks, adjusting
them where required. Check the operation of
the central locking system.

4 Check the condition and operation of the
tailgate struts, renewing them if either is
leaking or no longer able to support the
tailgate securely when raised.

7 Road test

Vi

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 it functions
properly.

Steering and suspension

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

4 Check for any abnormalities in the steering,
suspension, handling or road ‘feel’.

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

Drivetrain

6 Check the performance of the engine,
clutch, transmission and driveshafts.

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

8 Make sure the engine idles smoothly, and
that there is no hesitation when accelerating.
9 Check that the clutch action is smooth and
progressive, that the drive is taken up
smoothly, and that the pedal travel is not
excessive. Also listen for any noises when the
clutch pedal is depressed.

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

11 Listen for a metallic clicking sound from
the front of the vehicle, as the vehicle is driven
slowly in a circle with the steering on full lock.
Carry out this check in both directions. If a

clicking noise is heard, this generally indicates
lack of lubrication or wear in a driveshaft outer
constant velocity joint (see Chapter 8).

Braking system

12 Make sure that the vehicle does not pull to
one side when braking, and that the wheels
do not lock when braking hard.

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

14 Check that the handbrake operates
correctly, without excessive movement of the
lever, and that it holds the vehicle on a slope.
15 Test the operation of the brake servo unit
as follows. With the engine off, depress the
footbrake four or five times to exhaust the
vacuum. Start the engine, holding the brake
pedal depressed. 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 firmer.

8 Resetting the service ER
indicator N
X

1 On completion of the service, reset the
service interval indicator as follows.

2 With the ignition switched off, press and
hold the trip meter button.

3 Turn on the ignition switch, and the display
begins a countdown. When the countdown
reaches 0, release the trip meter button, and
the spanner service symbol in the display will
disappear.

4 Turn off the ignition switch.

5 Turn on the ignition switch and check the
correct mileage to the next service interval is
displayed on the indicator.

Note: If you need to disconnect the battery
after carrying out this procedure, lock the
vehicle and wait at least 5 minutes. Otherwise
the display reset may not register.

Every 20 000 miles (30 000 km) or two years

9 Pollen filter renewal

Y

1 Release the carpet trim panel from under
the facia on the passenger’s side.

2 Remove the three securing screws, and
withdraw the lid from the pollen filter housing
on the heater assembly. If no screws are
visible, slide the lid sideways to release the
internal retaining lugs.

3 Withdraw the pollen filter.

4 Clean the filter housing and the lid, then fit
the new filter using a reversal of the removal
procedure.

10 Auxiliary drivebelt check and %
renewal &

/

Note: Peugeot/Citroén specify the use of a
special electronic tool (SEEM C.TRONIC
type 105 belt tensioning measuring tool) to
correctly set the auxiliary drivebelt tension on
manually-adjusted drivebelts.

This is an

involved process that varies significantly
according to engine type, model year, and belt
type and condition. The following procedure is
an alternative method assuming that the
electronic equipment is not being used. If any
problems arise (such as screeching noises
when driving) the tension should be checked
by a dealer using the special electronic tool at
the earliest opportunity.

1 Depending on specification, either one or
two auxiliary drivebelts are fitted. Where two
belts are fitted, it will obviously be necessary
to remove the outer belt in order to renew the
inner belt.
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10.8a Slacken the alternator upper
mounting bolt . ..

Check

2 Chock the rear wheels then jack up the
front of the vehicle and support it on axle
stands (see Jacking and vehicle support).
Remove the right-hand front roadwheel.

3 From underneath the front of the car, undo
the screws, prise out the retaining clips, and
remove the wheel arch liner from the wing
valance to gain access to the crankshaft
sprocket/pulley bolt. Where necessary, unclip
the coolant hoses from the wing to improve
access further.

4 Using a suitable socket and extension bar
fitted to the crankshaft sprocket/pulley bolt,
rotate the crankshaft so that the entire length
of the drivebelt(s) can be examined. Examine
the drivebelt(s) for cracks, splitting, fraying or
damage. Check also for signs of glazing (shiny
patches) and for separation of the belt plies.
Renew the belt if worn or damaged.

5 If the condition of the belt is satisfactory, on
models where the beit is adjusted manually,
check the drivebelt tension as described
below, bearing in mind the Note at the start of
this Section. On models with an automatic
spring-loaded tensioner, there is no need to
check the drivebelt tension.

Manual adjuster on
alternator lower mounting

Removal

6 If not already done, proceed as described
in paragraphs 2 and 3.

~

10.92a Turn the adjuster bolt to relieve the
tension in the drivebelt. ..

b g |
10.8b ... the lower mounting bolt and the
adjuster strap (arrowed) - models with a
manual adjuster on the alternator lower

mounting

7 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

8 Slacken the alternator upper and lower
mounting bolts and, where applicable, the
adjuster strap mounting bolt (see
illustrations).

9 Turn the adjuster bolt as necessary to
relieve the tension in the drivebelt, then slip
the drivebelt from the pulleys (see
illustrations). Note: /f the belt is going to be
re-used, mark the direction of rotation on the
belt prior to removal. This will ensure it is
refitted the correct way around.

Refitting

10 If the belt is being renewed, ensure that
the correct type is used and if the original belt
is being refitted, use the mark made on
removal to ensure it is fitted the correct way
around. Fit the belt around the pulleys, and
take up the slack in the belt by means of the
adjuster bolt.

11 Tension the drivebelt as described in the
following paragraphs.

Tensioning

12 If not already done, proceed as described
in paragraphs 2 and 3.

13 The belt should be tensioned so that,
under firm thumb pressure, there is about
5.0 mm of free movement at the mid-point
between the pulleys on the longest belt run
(see the note at the start of this Section).

=
10.9b ... then slip the drivebelt from the
pulleys — models with a manual adjuster on
the alternator lower mounting

drivebelt will ensure it has a
m long life. A belt which is too
sfack will slip and squeal.
Beware of overtightening, as this can
cause wear in the alternator bearings.

14 To adjust, with the mounting bolts just
holding the alternator, but still allowing slight
movement, turn the adjuster bolt until the
correct tension is achieved.

15 Rotate the crankshaft a couple of times,
recheck the tension, then tighten both the
alternator mountings. Where applicable, also
tighten the bolt securing the adjuster strap to
its mounting bracket.

16 Reconnect the battery negative terminal.
17 Clip the coolant hoses into position
(where necessary), then refit the wheel arch
liner. Refit the roadwheel, and lower the
vehicle to the ground.

Manually-adjusted
sliding tensioning pulley

Removal

18 If not already done, proceed as described
in paragraphs 2 and 3.

19 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

20 Slacken the two bolts securing the
tensioning pulley assembly to the engine (see
illustration).

21 Rotate the adjuster bolt to move the
tensioning pulley away from the drivebelt until
there is sufficient slack for the drivebelt to be
removed from the pulleys. Note: If the belt is
going to be re-used, mark the direction of
rotation on the belt prior to removal. This will
ensure it is refitted the correct way around.

10.20 Tensioning pulley securing
screws (4) and adjuster bolt (5) - models
with a manually-adjusted sliding
tensioning puliey
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Refitting

22 If the belt is being renewed, ensure that
the correct type is used and if the original belt
is being refitted, use the mark made on
removal to ensure it is fitted the correct way
around. Fit the belt around the pulleys,
ensuring that the ribs on the belt are correctly
engaged with the grooves in the pulleys, and
that the drivebelt is correctly routed. Take all
the slack out of the belt by turning the
tensioner pulley adjuster bolt. Tension the belt
as follows.

Tensioning

23 |f not already done, proceed as described
in paragraphs 2 and 3.

24 Correct tensioning of the drivebelt will
ensure that it has a long life — see Haynes Hint
above.

25 The belt should be tensioned so that,
under firm thumb pressure, there is
approximately 5.0 mm of free movement at
the mid-point between the pulleys on the
longest belt run (see Note at the start of this
Section).

26 To adjust the tension, with the two
tensioner pulley assembly retaining
bolts slackened, rotate the adjuster bolt
until the correct tension is achieved. Once the
belt is correctly tensioned, rotate the
crankshaft a couple of times and recheck the
tension.

27 When the belt is correctly tensioned,
securely tighten the tensioner pulley assembly
retaining bolts, then reconnect the battery
negative terminal.

28 Clip the coolant hoses into position, then
refit the wheel arch liner. Refit the roadwheel,
and lower the vehicle to the ground.

Manually-adjusted
fixed tensioning pulley

Removal

29 [f not already done, proceed as described
in paragraphs 2 and 3.

30 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

31 Slacken the tensioning pulley nut and
rotate the centre bolt to move the pulley away
from the drivebelt until there is sufficient slack
for the belt to be removed from the pulleys
(see illustration). Note: If the belt is going to
be re-used, mark the direction of rotation on
the belt prior to removal. This will ensure it is
refitted the correct way around.

Refitting

32 If the belt is being renewed, ensure that
the correct type is used and if the original belt
is being refitted, use the mark made on
removal to ensure it is fitted the correct way
around. Fit the belt around the pulleys,
ensuring that the ribs on the belt are correctly
engaged with the grooves in the puileys, and
that the drivebelt is correctly routed. Tension
the belt as follows.

Tensioning

33 If not already done, proceed as described
in paragraphs 2 and 3.

34 Correct tensioning of the drivebelt will
ensure that it has a long life — see Haynes Hint
above.

35 The belt should be tensioned so that,
under firm thumb pressure, there is
approximately 5.0 mm of free movement at
the mid-point between the pulleys on the
longest belt run (see Note at the start of this
Section).

36 To adjust the tension, slacken the
tensioning pulley nut and rotate the centre
bolt until the correct tension is achieved.
Once the belt is correctly tensioned, hold the
centre bolt stationary and securely tighten the
pulley nut. Rotate the crankshaft a couple of
times and recheck the tension.

37 Clip the coolant hoses into position, then
refit the wheel arch liner. Refit the roadwheel,
and lower the vehicle to the ground.

Automatic spring-loaded
tensioning puliey

Removal

38 |If not already done, proceed as described
in paragraphs 2 and 3.

39 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

40 Where necessary, remove the retaining
screws from the power steering pump pulley
shield, and remove the shield to gain access
to the top of the drivebelt.

41 Move the tensioning pulley away from the
drivebelt, using a spanner on the tensioning
pulley retaining nut. Rotate the tensioning
pulley anti-clockwise away from the belt.
Note: The tensioning pulley has a left-hand

thread so it will not slacken when releasing the
tension on the bellt.

42 Once the tension is released, retain the
pulley in the released position by inserting a
4.0 mm Allen key in the hole provided in the
base of the assembly. Disengage the drivebelt
from all the pulleys, noting its correct routing,
and remove the drivebelt from the engine.
Note: If the belt is going to be re-used, mark
the direction of rotation on the beft prior to
removal. This will ensure it is refitted the
correct way around.

Refitting and tensioning

43 |If the beilt is being renewed, ensure that
the correct type is used and if the original beit
is being refitted, use the mark made on
removal to ensure it is fitted the correct way
around. Fit the belt around the pulleys,
ensuring that the ribs on the belt are correctly
engaged with the grooves in the pulleys, and
that the drivebelt is correctly routed.

44 Take the load off the tensioning pulley and
remove the Allen key. Release the pulley and
allow the tensioner to automatically tension
the belt.

45 Refit the power steering pump pulley
shield (where removed), and securely tighten
its retaining screws.

46 BReconnect the battery negative terminal.
47 Clip the coolant hoses into position, then
refit the wheel arch liner. Refit the roadwheel,
and lower the vehicle to the ground.

11 Front brake pad check

Y

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on

W

AN
LR R
\ A Y

10.31 Slacken the pulley nut (1) and rotate the centre bolt (2) to adjust the drivebelt
tension. inset shows belt tension checking point (A) - models with a manually-adjusted
fixed tensioning pulley
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For a quick check, the thickness of
friction material on each brake pad can
be measured through the aperture in
the caliper body.

axle stands (see Jacking and vehicle support).
Remove the front roadwheels.

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

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

12 Rear brake shoe check

W

1 Remove the rear brake drums, and check
the brake shoes for signs of wear or
contamination. At the same time, also inspect
the wheel cylinders for signs of leakage, and
the brake drum for signs of wear. Refer to the
relevant Sections of Chapter 9 for further
information.

13 Handbrake check and
adjustment

Refer to Chapter S.

14 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

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

the end of the tailpipe. The exhaust system is
most easily checked with the vehicle raised on
a hoist, or suitably-supported on axle stands,
so that the exhaust components are readily
visible and accessible (see Jacking and
vehicle supporf).

2 Check the exhaust pipes and connections
for evidence of leaks, severe corrosion and
damage. Make sure that all brackets and
mountings are in good condition, and that all
relevant nuts and bolts are tight. Leakage at
any of the joints or in other parts of the system
will usually show up as a black sooty stain in
the vicinity of the leak.

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

15 Steering and suspension
check

Y

Front suspension and steering

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
2 Visually inspect the balljoint dust covers
and the steering rack-and-pinion gaiters for
splits, chafing or deterioration. Any wear of
these components will cause loss of lubricant,
together with dirt and water entry, resulting in
rapid deterioration of the balljoints or steering

gear.
3 On vehicles with power steering. check the
fluid hoses for chafing or deterioration, and

the pipe and hose unions for fluid leaks. Also
check for signs of fluid leakage under
pressure from the steering gear rubber
gaiters, which would indicate failed fluid seals
within the steering gear.

4 Grasp the roadwheel at the 12 o'clock and
6 o'clock positions, and try to rock it (see
illustration). Very slight free play may be felt,
but if the movement is appreciable, further
investigation is necessary to determine the
source. Continue rocking the wheel while an
assistant depresses the footbrake. If the
movement is now eliminated or significantly
reduced, it is likely that the hub bearings are
at fault. If the free play is still evident with the
footbrake depressed, then there is wear in the
suspension joints or mountings.

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

6 Using a large screwdriver or fiat bar, check
for wear in the suspension mounting bushes
by levering between the relevant suspension
component and its attachment point. Some
movement is to be expected as the mountings
are made of rubber, but excessive wear
should be obvious. Also check the condition
of any visible rubber bushes, looking for splits,
cracks or contamination of the rubber.

7 With the car standing on its wheels, have an
assistant turn the steering wheel back-and-
forth about an eighth of a turn each way.
There should be very little, if any, lost
movement between the steering wheel and
roadwheels. If this is not the case, closely
observe the joints and mountings previously
described, but in addition, check the steering
column universal joints for wear, and the rack-
and-pinion steering gear itself.

Strut/shock absorbers

8 Check for any signs of fluid leakage around
the suspension strut/shock absorber body, or
from the rubber gaiter around the piston rod.
Should any fluid be noticed, the suspension
strut/shock absorber is defective internally,
and should be renewed.

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

9 The efficiency of the suspension strut/shock
absorber may be checked by bouncing the
vehicle at each comer. Generally speaking, the
body will retum to its normal position and stop
after being depressed. If it rises and returns on
a rebound, the suspension strut/shock
absorber is probably suspect. Examine also
the suspension strut/shock absorber upper
and lower mountings for any signs of wear.
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Every 40 000 miles (60 000 km)

16 Timing belt renewal

Refer to Chapter 2A.

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

17 Brake fluid renewal 3
X
Warning: Brake hydraulic fluid
A can harm your eyes and damage
painted surfaces, so use
extreme caution when handling
and pouring it. Do not use fluid that has
been standing open for some time, as it
absorbs moisture from the air. Excess
moisture can cause a dangerous loss of
braking effectiveness.
1 The procedure is similar to that for the
bleeding of the hydraulic system as described
in Chapter 9, except that the brake fluid
reservoir should be emptied by syphoning,

using a clean poultry baster or similar before
starting, and allowance should be made for
the old fiuid to be expelled when bleeding a
section of the circuit.

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

I Old hydraulic fluid is
HAYNES
' - invariably much darker in

wg® i
HlNTE colour than the new, making |
it easy to distinguish the two. :

3 Top-up to the MAX level with new fiuid, and
continue pumping until only the new fluid

remains in the reservoir, and new fiuid can be
seen emerging from the bleed screw. Tighten
the screw, and top the reservoir level up to the
MAX level line.

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

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

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

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

18 Spark plug renewal

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

2 On later 1.4 litre models and all 1.6 litre
models, to gain access to the spark plugs,
remove the ignition HT coil as described in
Chapter 5B.

3 On early 1.4 litre models, if the marks on the
original-equipment spark plug (HT) leads
cannot be seen, mark the leads 1 to 4, to
correspond to the cylinder the lead serves (No
1 cylinder is at the transmission end of the
engine). Pull the leads from the plugs by
gripping the end fitting, not the lead,

otherwise the
fractured.

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

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

lead connection may be

Cogy

]

18.5 Tools required for spark plug
removal, gap adjustment and refitting

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,
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 mixture is too rich. Should
the plug be black and oily, then it is likely that
the engine is fairly wom, as well as the mixture
being too rich
8 [f the insulator nose is covered with light tan
to greyish-brown deposits, then the mixiure is
correct and it is likely that the engine is in
good condition.
9 The spark plug electrode gap is of
considerable importance as, if it is too large or
too small, the size of the spark and its
efficiency will be seriously impaired. Where
given. the gap should be set as specified.
Note: Spark plugs with multiple earth
elecirodes are becoming an increasingly
ommon fitment, especially to wvehicles
equipped with catalytic converters. Unless
there is clear information to the contrary, no
attempt should be made to adjust the plug
gap on a spark plug with more than one earth
electrode.
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18.10 Measuring the spark plug gap with a
feeler blade

10 To set the gap, measure it with a feeler
blade, and then bend open, or closed, the
outer plug electrode until the correct gap is
achieved (see illustration). The centre
electrode should never be bent, as this may
crack the insulator and cause plug failure, if
nothing worse. If using feeler blades, the gap
is correct when the appropriate-size blade is a
firm sliding fit.

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

12 Before fitting the spark plugs, check that
the threaded connector sleeves are tight, and
that the plug exterior and threads are clean
(see Haynes Hint).

13 Remove the rubber hose (if used), and
tighten the plug to the specified torque using

It is very often difficult to insert spark
plugs into their holes without cross-
threading them. To avoid this
possibility, fit a short length of 5/16 inch
internal diameter rubber hose over the
end of the spark plug. The flexible hose
acts as a universal joint to help align
the plug with the plug hole. Should the
plug begin to cross-thread, the hose
will slip on the spark plug, preventing
thread damage to the cylinder head.

the spark plug socket and a torque wrench.
Refit the remaining spark plugs in the same
manner.

14 On later models, refit the ignition HT coil
as described in Chapter 5B.

15 On early models, connect the HT leads in
the correct order, and refit any components
removed for access.

19.2a Undo the screws (arrowed) securing
the air cleaner lid to the base. ..

19 Air cleaner filter element
renewal

1 Remove the air cleaner assembly from the
car as described in Chapter 4A.

2 With the air cleaner assembly on the bench,
undo the screws securing the air cleaner lid to
the base. Lift off the lid and remove the air
filter element, noting which way up it is fitted
(see illustrations).

3 Wipe clean the inside of the air cleaner lid
and base then fit the new element, ensuring it
is correctly located.

4 Locate the lid correctly on the base and
securely tighten the retaining screws.

5 Refit the air cleaner assembly to the car as
described in Chapter 4A.

e
T

V

20 Fuel filter renewal
Warning: Before carrying out the
A following operation, refer to the
precautions given In ‘Safety
first!” at the beginning of this manual, and
follow them implicitly. Petrol is a highly-
dangerous and volatile liquid, and the
precautions necessary when handling it
cannot be overstressed.
1 The fuel filter is situated undemeath the rear
of the vehicle, on the side of the fuel tank. To
gain access to the filter, chock the front wheels
then jack up the rear of the car and support it on
axle stands (see Jacking and vehicle support).
2 Place a container beneath the filter to catch
any spilt fuel.
3 Position a large rag around the fuel pipe
union, to catch any fuel spray which may be
expelled as the fuel pressure is released, then
depress the retaining clips and slowly
disconnect the fuel pipe. Disconnect the other
pipe from the opposite end of the filter and
allow the filter contents to drain into the
container (see illustration).
4 Release the tab of the retaining strap and slide
the fuel filter out of its holder, noting which way
around it is fitted (see illustration). Dispose of

19.2c ... and remove the air filter element

20.3 Depress the retaining clips and
disconnect the fuel pipes from the fuel
filter

20.4 Release the tab of the retaining strap
and slide the fuel filter out of its holder
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the old filter safely; it will be highly inflammable,
and may explode if thrown on a fire.

5 Slide the new filter into position, ensuring it
is fitted the correct way around; the filter will
either have an arrow on its body (indicating
the correct direction of fuel flow) or be
stamped OUT on one end (indicating the fuel
outlet end of the filter).

6 Ensure the filter is clipped securely in its
holder then reconnect both fuel pipes. Ensure
the pipes ‘click’ into position on the filter and are
securely retained by their quick-release fittings.
7 Start the engine and check the fuel filter for
signs leaks.

21 Manual transmission oil level %
check ‘?\\\_
-\

Note: A suijtable square-section wrench may
be reguired to undo the transmission
filler/level plug on some models. These
wrenches can be obtained from most motor
factors or your Peugeot/Citroén dealer.

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

2 Prise out the clips and remove the access
cover from the left-hand wheel arch liner.

3 Wipe clean the area around the filler/level
plug, which is on the left-hand end of the
transmission (see illustrations). Unscrew the
plug and clean it; discard the sealing washer.
4 The oil level should reach the lower edge of
the filler/level hole. A certain amount of oil will
have gathered behind the filler/level plug, and
will trickle out when it is removed; this does
not necessarily indicate that the level is
correct. To ensure that a true level is
established, wait until the initial trickle has
stopped, then add oil as necessary until a
trickie of new oil can be seen emerging. The
level will be correct when the flow ceases; use
only good-quality oil of the specified type
(refer to Lubricants and fluids).

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

6 If the transmission has been overfilled so
that oil flows out as soon as the filler/level plug
is removed, check that the car is completely
level (front-to-rear and side-to-side), and allow
the surplus to drain off into a container.

7 When the level is correct, fit a new sealing
washer to the filler/level plug. Refit the plug,
tightening it to the specified torque setting.

21.3a Oil filler/level plug (arrowed) —
1.4 litre models

Wash off any spilt oil then refit the access
cover securing it in position with the clips.

22 Emissions control systems
check

»osy

1 Details of the emissions control system
components are given in Chapter 4D.

2 Checking consists simply of a visual check
for obvious signs of damaged or leaking
hoses and joints.

3 Detailed checking of the evaporative and/or
exhaust emissions sysiems (as applicable)
should be entrusted to a Peugeot/Citroén dealer.

23 Coolant renewal N
N

w

Warning: Wait until the engine is

cold before starting this
procedure. Do not allow

antifreeze to come in contact with your
skin, or with the painted surfaces of the
vehicle. Rinse off spills immediately with
plenty of water. Never leave antifreeze
lving around in an open container, or in a
puddie in the driveway or on the garage
floor. Children and pets are atiracted by its
sweet smell, but antifreeze can be fatal if
ingested.

Cooling system draining
1 With the engine completely cold, remove

(arrowed). ..

s e P
b Qil filler/level plug (arrowed) -
1.6 litre models

21.3!

the expansion tank filler cap. Turn the cap
anti-clockwise until it reaches the first stop.
Wait until any pressure remaining in the
system is released, then push the cap down,
turn it anti-clockwise to the second stop, and
lift it off.

2 Position a suitable container beneath the
lower left-hand side of the radiator. On early
models, loosen the drain plug (there is no
need to remove it completely) and allow the
coolant to drain into the container. On later
models a drain plug is not provided, so it will
be necessary to disconnect the radiator
bottom hose to allow the coolant to drain.

3 To assist draining, open the cooling system
bleed screws. These are located in the heater
matrix outlet hose union (to improve access, it
may be located in an extension hose), on the
engine compartment bulkhead, and on the
thermostat housing. On some models, there
may also be a bleed screw in the top left-hand
end of the radiator (see illustrations).

23.3a Heater matrix bleed screw
(arrowed). ..

. and radiator bleed screw
(arrowed)

233c ..
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Cut the bottom off an old antifreeze
container to make a ‘header tank’ for
use when refilling the cooling system.
The seal at the point arrowed must be

as airtight as possible.

4 When the flow of coolant stops, reposition
the container below the cylinder block drain
plug located at the front left-hand side of the
cylinder block.

5 Remove the drain plug, and allow the
coolant to drain into the container.

6 |f the coolant has been drained for a reason
other than renewal, then provided it is clean
and less than four years old, it can be re-used,
though this is not recommended.

7 Refit the radiator and cylinder block drain
plugs on completion of draining. Also refit the
radiator bottom hose (later models) if the
system is not to be flushed.

Cooling system flushing

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

9 The radiator should be flushed separately
from the engine, to avoid excess
contamination.

Radiator flushing

10 To flush the radiator, first tighten the
radiator drain plug, and the radiator bleed
screw, where applicable.

11 Disconnect the top and bottom hoses and
any other relevant hoses from the radiator,
with reference to Chapter 3.

12 Insert a garden hose into the radiator top

Every ten years

inlet. Direct a flow of clean water through the
radiator, and continue flushing until 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
with a good proprietary cleaning agent. It is
important that their manufacturer’'s
instructions are followed carefully. If the
contamination is particularly bad, insert the
hose in the radiator bottom outlet, and
reverse-flush the radiator.

Engine flushing

14 To flush the engine, first refit the cylinder
block drain plug, and tighten the cooling
system bleed screws.

15 Remove the thermostat (see Chapter 3),
then temporarily refit the thermostat cover.

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

17 When flushing is complete, refit the
thermostat and reconnect the hoses with
reference to Chapter 3.

Cooling system filling

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

19 Remove the expansion tank filler cap.

20 Open all the cooling system bleed screws
(see paragraph 3).

21 Some of the cooling system hoses are
positioned at a higher level than the top of the
radiator expansion tank. It is therefore
necessary to use a ‘header tank” when refilling
the cooling system, to reduce the possibility
of air being trapped in the system. Although
Peugeot/Citroén dealers use a special header
tank, the same effect can be achieved by
using a suitable bottle, with a seal between
the bottle and the expansion tank (see
Haynes Hint).

22 Fit the ‘header tank’ to the expansion tank
and slowly fill the system. Coolant will emerge
from each of the bleed screws in turn, starting

with the lowest screw. As soon as coolant free
from air bubbles emerges from the lowest
screw, tighten that screw, and watch the next
bleed screw in the system. Repeat the
procedure until the coolant is emerging from
the highest bleed screw in the cooling system
and all bleed screws are securely tightened.
23 Continue to fill the cooling system until
bubbles stop appearing in the expansion tank.
Help to bleed the air from the system by
repeatedly squeezing the radiator bottom
hose.

24 When no more bubbles appear, ensure
the header tank is full (at least 1.0 litre of
coolant) then start the engine. Run the engine
at a fast idle spead (do not exceed 2000 rpm)
until the cooling fan cuts in and out TWICE,
then when the fan has stopped for the second
time, switch the engine off.

Caution: The coolant will be hot. Take
great care not to scald yourself.

25 Allow the engine to cool, then remove the
‘header tank'.

26 When the engine has cooled, check the
coolant level with reference to Weekly checks.
Top-up the level if necessary, and refit the
expansion tank cap.

Antifreeze mixture

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

28 Always use an ethylene-glycol based
antifreeze of the specified type (see
Lubricants and fluids). The quantity of
antifreeze and level of protection are indicated
in the Specifications.

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

30 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.

31 Do not use engine antifreeze in the
windscreen/tailgate washer system, as it will
damage the vehicle paintwork. A screenwash
additive should be added to the washer
system in the quantities stated on the bottie.

24 Airbags and seat belt
pretensioners renewal

I

1 Peugeot/Citroén recommend that the
airbags and seat belt pretensioners are
renewed regardless of their condition every
ten years. Refer to Chapter 12 for airbag
renewal, and Chapter 11 for seat belt

pretensioner renewal.
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8.2 Specifications — diesel models

Lubricants and fluids
Refer to Weekly checks

Capacities (approximate)

Engine oil (including filter)
1.8 and 1.9 litre XUD series engines:

VR SRR iy e v o e g e e T (e e e e et 4.2 litres

e T g T e e I P 4.0 litres
1.9 litre DW series engines:

i R T T o A I I R I e g L S T 4.7 litres

WRH R IR SR Lk 7 s s e e R e e i e s 4.5 litres
2.0 litre engines:

T L O e P P P A A S Y S e e R o PR e e 4.5 litres

N A I ST o0 s o r ol e 60 o e /e e 2 i s et 1 4.2 litres
Difference between MAX and MIN dipstick marks ................. 1.5 litres
Cooling system
1 Band 1.9 litra XD saries engines . . . .o cn e oncvame s vone s cmnies 8.0 litres
1.9 litre DW series engines:

Pre-September 2002 models . .......ccciiiiirinireainianas 10.5 litres

September 2002 modelsonward ..........ccvvviiniiiiaianais 9.0 litres
20 | OHGRIBE 7w c i ioatcnto, s 3 shapiasmin o) sia o o 8 e R A R 9.0 litres
TRRNSIISSION o o aa v v I e e s wer e P e 2.0 litres
Power-assistedsteering ..............ccciiiiiiiiiiiiiaan. 1.0 litre
USRS ST e £ ey e e L PR LS o e i 60.0 litres

Cooling system
Antifreeze mixture:

B T 1§ 2o < e S e s e ey S s e Protection down to -35°C

Note: Refer to antifreeze manufacturer for latest recommendations.

Brakes
Brake pad friction material minimum thickness ................... 2.0mm
Brake shoe friction material minimum thickness .................. 1.5 mm

Tyre pressures
See end of Weekly checks

Torque wrench settings Nm
8 Ces ol T e L o e v s SO SN S S 90
Transmission: filerievel BRI /. Sl v smnis s b e e e 25




1.8 and 1.9 litre engine maintenance schedule 1s.s

Note: This maintenance schedule is a guide
recommended by Haynes, for servicing your own
vehicle. For the manufacturer’s maintenance
schedule, check with your local dealer.

The maintenance intervals in this manual
are provided with the assumption that you,
not the dealer, will be carrying out the work.
These are the minimum maintenance intervals

recommended by us for vehicles driven daily.
If you wish to keep your vehicle in peak
condition at all times, you may wish to
perform some of these procedures more
often. We encourage frequent maintenance,
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 journeys,
more 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.

Every 250 miles (400 km) or weekly

[| Refer to Weekly checks

Every 5000 miles (7500 km) or

12 months — whichever comes first

[ Renew the engine oil and filter (Section 3)".

[ Drain any water from the fuel filter (Section 4).

[ | Check all underbonnet components or fluid leaks
(Section 5).

[ 1 Check the condition of the driveshaft rubber
gaiters (Section 6).

[] Lubricate all hinges and locks (Section 7).

[] Carry out a road test (Section 8).

_| Reset the service interval indicator (Section 9).

*Note:; On 1.9 litre (DW series) engines, Peugeot/Citroén recommend

the engine oil and filter are changed every 10 000 miles or fwo years.

However, oil and filter changes are good for the engine and we

recommend that the oil and filter are renewed at least once a year,

especially if the vehicle is used on a lot of short journeys.

Every 10 000 miles (15 000 km) or

two years — whichever comes first

[ | Check the pollen filter (Section 10).

[_] Check the idle speed and anti-stall speed (Section 11).

[ 1 Check the condition of the auxiliary drivebelt
(Section 12).

[] Check the condition of the front brake pads
(Section 14).

[ | Check the condition of the rear brake shoes
(Section 15).

[ ] Check the operation of the handbrake (Section 16).

] Check the condition of the exhaust system
(Section 17).

|| Check the steering and suspension components
(Section 18).

Every 30 000 miles (45 000 km) or

four years — whichever comes first

[ Renew the fuel filter (Section 19).

[1 Renew the air cleaner filter element (Section 20).

[] Check the manual transmission oil level (Section 21).
[] Check the exhaust emissions (Section 22).

Every 40 000 miles (60 000 km)

_| Renew the timing belt (Section 23).

Note: Although the normal interval for timing belt renewal is
80 000 miles (120 000 km), it is strongly recommended that the
interval is reduced to 40 000 miles (60 000 km), especially on
vehicles which are subjected to intensive use, ie, mainly short
Jjourneys or a lot of stop-start driving. The actual belt renewal interval
is therefore very much up to the individual owner, but bear in mind
that severe engine damage will result if the belt breaks.

Every 40 000 miles (60 000 km) or

two years — whichever comes first
[ Renew the brake fluid (Section 24).

Every 40 000 miles (60 000 km) or

four years — whichever comes first
| Renew the coolant (Section 25).

Every ten years

[] Renew the airbags and seat belt pretensioners
(Section 26).




1ge4 2.0 litre engine maintenance schedule

Note: This maintenance schedule is a guide
recommended by Haynes, for servicing your own
vehicle. For the manufacturer's maintenance
schedule, check with your local dealer.

The maintenance intervals in this manual
are provided with the assumption that you,
not the dealer, will be carrying out the work.
These are the minimum maintenance intervals

recommended by us for vehicles driven daily.
If you wish to keep your vehicle in peak
condition at all times, you may wish to
perform some of these procedures more
often. We encourage frequent maintenance,
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 journeys,
more 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.

Every 250 miles (400 km) or weekly

| Refer to Weekly checks

Every 6000 miles (10 000 km) or

12 months — whichever comes first

Renew the engine oil and filter (Section 3).
Drain any water from the fuel filter (Section 4).

__| Check all underbonnet components or fluid leaks
(Section 5).
Check the condition of the driveshaft rubber
gaiters (Section 6).

_| Lubricate all hinges and locks (Section 7).

| Carry out a road test (Section 8).

| Reset the service interval indicator (Section 9).
*Note: Peugeot/Citroén recommend the engine oil and filter are
changed every 12 000 miles or two years. However, oil and filter
changes are good for the engine and we recommend that the oil and
filter are renewed at least once a year, especially if the vehicle is used
on a lot of short journeys.

Every 12 000 miles (20 000 km) or

two years — whichever comes first

Check the pollen filter (Section 10).
_| Check the condition of the auxiliary drivebelt
(Section 13).
Check the condition of the front brake pads
(Section 14).
Check the condition of the rear brake shoes
(Section 15).
Check the operation of the handbrake (Section 16).
Check the condition of the exhaust system
(Section 17).
Check the steering and suspension components
(Section 18).

Every 36 000 miles (60 000 km) or

two years — whichever comes first
| Renew the brake fluid (Section 24).

Every 36 000 miles (60 000 km) or

4 years — whichever comes first

| Renew the fuel filter (Section 19).

| Renew the air cleaner filter element (Section 20).
|| Check the manual transmission oil level (Section 21).
| Check the exhaust emissions (Section 22).

| Renew the coolant (Section 25).

Every 48 000 miles (80 000 km)

| Renew the timing belt (Section 23).

Note: Although the normal interval for timing belt renewal is
96 000 miles (160 000 km), it is strongly recommended that the
interval is reduced to 48 000 miles (80 000 km), especially on
vehicles which are subjected to intensive use, ie, mainly short
fourneys or a lot of stop-start driving. The actual belt renewal interval
is therefore very much up to the individual owner, but bear in mind
that severe engine damage will result if the beit breaks.

Every ten years

| Renew the airbags and seat belt pretensioners
(Section 26).
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Underbonnet view of a pre-September 2002 1.9 litre model (DW series)
1 Engine oil filler cap : ——
2 Engine oil dipstick
3 Battery
4 Master cylinder brake fluid

reservoir

5 Fuse/relay box
6 Cooling system expansion tank
7 Windscreen/tailgate washer fluid

reservoir

8 Power steering fluid reservoir
9 Suspension strut upper mounting

10 Engine management ECU

Underbonnet view of a post-September 2002 1.9 litre model (DW series)

1 Engine oil filler cap ’ - L _'——'::;-—;L{ T
2 Engine oil dipstick - - . par——=n
3 Battery
4 Master cylinder brake fluid
reservoir
5 Fuse/relay box
6 Cooling system expansion tank
7 Windscreen/tailgate washer fluid
reservoir
8 Power steering fiuid reservoir
9 Suspension strut upper mounting
10 Engine management ECU
11 Airflow meter
12 Air cleaner housing
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Underbonnet view of a 2.0 litre model

1 Engine oil filler cap
2 Engine oil dipstick
3 Battery
4 Master cylinder brake fiuid
reservoir
5 Fuse/relay box
6 Cooling system expansion tank
7 Windscreen/tailgate washer fluid
reservoir
8 Power steering fluid reservoir
9 Suspension strut upper mounting
10 Engine management ECU
11 Airflow meter
12 Air cleaner housing
13 Accelerator pedal position sensor

1 Sump drain plug
2 Oil filter
3 Engine/transmission rear
mounting
4 Alternator
§ Radiator bottom hose
6 Clutch cable
7 Front suspension subframe
8 Front brake caliper
9 Front suspension lower arm
10 Track rod balljoint
11 Front anti-roll bar
12 Steering gear assembly
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Rear underbody view

1 Spare wheel

2 Rear silencer

3 Fuel tank

4 Handbrake cable

5 Rear suspension torsion bar

6 Rear suspension tubular
crossmember

7 Rear shock absorber

8 Rear suspension trailing arm

1 General information

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

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

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

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

The first this

step in maintenance

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

2 Routine maintenance

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

3 If engine wear is suspected, a compression
test or leakdown test (refer to the relevant Part
of Chapter 2) will provide valuable information
regarding the overall performance of the main
internal components. Such a test can be used
as a basis to decide on the extent of the work
to be carried out. If, for example, a
compression or leakdown test indicates

serious internal engine wear, conventional
maintenance as described in this Chapter will
not greatly improve the performance of the
engine, and may prove a waste of time and
money, unless extensive overhaul work is
carried out first.

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

Primary operations

a) Clean, inspect and test the battery (See
‘Weekly checks’).

b) Check all the engine-related fluids (See
‘Weekly checks’).

c) Check the condition and tension of the
auxiliary drivebelt (Sections 12 and 13).

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

e) Check the fuel filter (Section 19).

f) Check the condition of all hoses, and
check for fluid leaks (Section 5).

g) Check the idle speed and anti-stall speed
— 1.8 and 1.9 litre engines (Section 11).

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

Secondary operations

All items listed under Primary operations, plus
the following:
a) Check the charging system (Chapter 5A).
b) Check the preheating system (Chapter 5C).
c) Check the fuel system (Chapter 4B or 4C).
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Every 5000/6000 miles (7500/10 000 km) or 12 months

1.8 and 1.9 litre engines - every 5000 miles (7500 km)
2.0 litre engines — every 6000 miles (10 000 km)

3 Engine oil and filter renewal

Note: A suitable square-section wrench may
be required on some models to undo the
sump drain plug. These wrenches can be
obtained from most motor factors, or from
your Peugeot/Citroén dealer.

1 Frequent oil and filter changes are among
the most important preventative maintenance
procedures for the DIY owner. 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 be warm,
as it will drain better, and more buiit-up
sludge will be removed with it. Take care,
however, not to touch the exhaust or any
other hot parts of the engine when working
under the vehicle. To avoid any possibility of
scalding, and to protect yourself from
possible skin irritants and other harmful
contaminants in used engine oils, it is
advisable to wear gloves when carrying out
this work. Access to the underside of the
vehicle will be greatly improved if it can be
raised on a lift, driven onto ramps, or jacked
up and supported on axle stands (see Jacking
and vehicle support). Whichever method is
chosen, make sure that the vehicle remains
level, or if it is at an angle, that the drain plug
is at the lowest point. Where fitted, undo the
retaining screws and remove the engine
undertray.

3 Slacken the drain plug about half a turn: on
some models, a square-section wrench may be
needed to slacken the plug (see illustration).
Position the draining container under the drain
plug, then remove the plug completely. If
possible, try to keep the plug pressed into the

3.3 Slackening the sump drain plug with a
square-section wrench

sump while unscrewing it by hand the last
couple of turns (see Haynes Hint). Recover the
sealing ring from the drain plug.

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

6 Move the container into position under the
oil filter, which is located on the front side of
the cylinder block, below the inlet manifoid.

7 Using an oil filter removal tool if necessary,
slacken the filter initially, then unscrew it by
hand the rest of the way (see illustration).
Empty the oil in the old filter into the
container.

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

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

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

11 Remove the dipstick, then unscrew the oil
filler cap from the cylinder head cover or oil
filler/breather neck (as applicable). Fill the
engine, using the correct grade and type of oil
(see Weekly checks). An oil can spout or
funnel may help to reduce spillage. Pour in
half the specified quantity of oil first, then wait
a few minutes for the oil to fall to the sump.
Continue adding oil a small quantity at a time
until the level is up to the lower mark on the

HAYNES

As the drain plug releases from the
threads, move it away sharply so the
stream of oil issuing from the sump
runs into the container, not up your
sieeve

dipstick. Adding approximately 1.5 litres will
bring the level up to the upper mark on the
dipstick. Refit the filler cap.

12 Start the engine and run it for a few
minutes; check for leaks around the oil filter
seal and the sump drain plug. Note that there
may be a brief delay before the oil pressure
waming light goes out when the engine is first
started, as the oil circulates through the
engine oil galleries and the new oil filter (where
fitted) before the pressure builds-up.

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

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

'rg

4 Fuel filter water draining

Z,

Vg

Ty This is_a somewhat messy
operation. Wear disposable
m plastic gloves and spread

out a good quantity of rags
or newspapers to catch any spillage. Be
particularly careful not to spill fuel onto
cooling system hoses, wiring
harnesses, engine mountings or
accessory drivebelts; protect them with
a plastic sheet. Catch the fuel in a clean
container in order to be able to observe
any water or foreign bodies drained
from the filter.

- | 1
"t J . 2
3.7 Using an oil filter removal tool to

slacken the oil filter
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months
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1.8 and 1.9 litre
XUD series engines

1 A water drain plug and tube are provided at
the base of the fuel fiiter housing.

2 Place a suitable container beneath the drain
tube, and cover the clutch bellhousing.

3 Open the drain plug by turning it anti-
clockwise, and allow fuel and water to drain
until fuel, free from water, emerges from the
end of the tube (see illustration). Close the
drain plug, and tighten it securely.

4 Dispose of the drained fuel safely.

5 Start the engine. If difficulty is experienced,
prime the fuel system (see Chapter 4B).

1.9 litre DW series engines

6 Release the fasteners from the right-hand
side and top of the engine cover then lift off
the cover, taking care not to lose its mounting
rubbers (see illustrations).

7 Wipe clean the exterior of the fuel filter
housing then position a suitable container
beneath the drain plug at the base of the
housing (see illustration). If necessary attach
a short length of hose to the housing drain
outlet to allow the flow of fuel to be directed
into the container (on some models a hose
may be fitted in production).

8 Open the drain plug by turning it anti-
clockwise. Operate the priming pump on the
side of the filter housing to allow fuel and
water to drain. Continue until fuel, free from
water, emerges from the end of the hose.
Close the drain plug, and tighten it securely.
9 Dispose of the drained fuel safely.

10 Refit the engine cover and start the

4.3 Opening the fuel filter drain plug -
XUD series engines

engine. If difficulty is experienced, prime the
fuel system (see Chapter 4C).

2.0 litre engines

Caution: It is vital to observe the intervals
specified for draining the water from the
fuel filter. The high pressure injection
system is particularly susceptible to the
presence of water in the fuel, which can
cause seizure of the injectors andl/or
injection pump. The result is the
destruction of the engine, either as a result
of the ‘blowlamp’ effect of an injector stuck
open, or by breakage of the timing belt
consequent upon the seizure of the pump.
Note: Always renew the drain plug and its O-
ring after each draining. On completion, prime
the fuel system (see Chapter 4C) and make
sure that there are no signs of leakage at the
drain plug after restarting the engine.

.‘_! -
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4.11a Release the fixings by turning them
through 90°. ..

4.6c ...then remove the cover from the
engine

‘\. ‘._. - . il 3
4.6a On 1.9 litre DW series engines,
remove the fasteners from the right-hand

11 Release the fixings by turning them
through 90°, and remove the engine cover
(see illustrations).

12 Cover the clutch bellhousing with rags to
protect it from any fuel spillage.

13 Clean the outside of the filter housing,
then place a suitable container below the
drain plug at the base of the housing (see
illustration). If necessary attach a short
length of hose to the housing drain outlet to
allow the fiow of fuel to be directed into the
container (on some models a hose may be
fitted in production).

14 Undo the drain plug and allow the
contents of the filter housing to drain into the
container. Note that it may be necessary to
release one of the fuel hose unions on the
filter housing cover to allow the draining to
take place. Discard the drain plug and its O-
ring.

4.7 Fuel filter drain plug location -
1.9 litre DW series engines

4.13 Fuel fiter drain plug location -
2.0 litre engines
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15 Once the housing is empty, fit a new drain
plug and O-ring. Tighten the drain plug and, if
necessary, reconnect the hose union on the
housing cover, making sure it is correctly
engaged.

16 Move the container away and if necessary
remove the hose. Wipe up any spillage and
recover the rags.

17 Dispose of the drained fuel safely.

18 Prime the fuel system as described in
Chapter 4C, then refit the engine cover.

5 Hose and fluid leak check

o

1 On 1.9 litre DW series engines, release the
fasteners from the right-hand side and top of
the engine cover then lift off the cover, taking
care not to lose its mounting rubbers (see
illustrations 4.8a to 4.6¢c). On 2.0 litre
engines, release the fixings by turmning them
through 90°, and remove the engine cover
(see illustrations 4.11a and 4.11b).

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

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

4 Carefully check the radiator hoses and
heater hoses along their entire length. Renew
any hose which is cracked, swollen or
deteriorated. Cracks will show up better if the
hose is squeezed. Pay close attention to the
hose clips that secure the hoses to the
cooling system components. Hose clips can

HAYNES

A leak in the cooling system will usually i

show up as white- or rust-coloured
| deposits on the area adjoining the leak.

i

pinch and puncture hoses, resulting in cooling
system leaks. If the original Peugeot/Citro&n
crimped-type hose clips are used, it may be a
good idea to use worm-drive clips.

§ Inspect all the cooling system components
(hoses, joint faces, etc) for leaks (see Haynes
Hint).

6 Where any problems are found on system
components, renew the component or gasket
with reference to Chapter 3.

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

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

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

10 Where applicable, check the condition of
the power steering fiuid hoses and pipes.

11 On completion, refit the engine covers
(where applicable).

6 Driveshaft gaiter check

1 With the vehicle raised and securely
supported on axle stands (see Jacking and
vehicle suppart), turn the steering onto full
lock, then slowly rotate the roadwheel.
Inspect the condition of the outer constant
velocity (CV) joint rubber gaiters, squeezing
the gaiters to open out the folds (see
illustration). Check for signs of cracking,
splits or deterioration of the rubber, which
may allow the grease to escape, and lead to

6.1 Check the condition of the driveshaft
gaiters (arrowed)

water and grit entry into the joint. Also check
the security and condition of the retaining
clips. Repeat these checks an the inner CV
joints. If any damage or deterioration is found,
the gaiters should be renewed (see Chap-
ter 8).

2 At the same time, check the general
condition of the CV joints themselves by first
holding the driveshaft and attempting to
rotate the wheel. Repeat this check by hoiding
the inner joint and attempting to rotate the
driveshaft. Any appreciable movement
indicates wear in the joints, wear in the
driveshaft splines, or a loose driveshaft
retaining nut.

7 Hinge and lock lubrication

N
Y 7))

1 Work around the vehicle, and lubricate the
hinges of the bonnet. doors and tailgate with a
general-purpose light oil.

2 Lightly Ilubricate the bonnet release
mechanism and exposed section of inner
cable with a smear of grease.

3 Check carefully the security and operation
of all hinges, latches and locks, adjusting
them where required. Check the operation of
the central locking system (if fitted).

4 Check the condition and operation of the
tailgate struts, renewing them if either is
leaking or no longer able to support the
tailgate securely when raised.

8 Road test

Instrumentis
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 works
property.

Steering and suspension

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

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

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

Drivetrain

6 Check the performance of the engine,
clutch, transmission and driveshafts.

7 Listen for any unusual noises from the
engine, clutch and transmission.
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8 Make sure that the engine runs smoothly
when idling, and that there is no hesitation
when accelerating.

9 Check that the clutch action is smooth and
progressive, that the drive is taken up
smoothly, and that the pedal travel is not
excessive. Also listen for any noises when the
clutch pedal is depressed.

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

11 Listen for a metallic clicking sound from
the front of the vehicle, as the vehicie 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, the complete
driveshaft must be renewed (see Chapter 8).

Braking system
12 Make sure that the vehicle does not pull to

one side when braking, and that the wheels
do not lock prematurely when braking hard.
13 Check that there is no vibration through
the steering when braking.

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

15 Test the operation of the brake servo unit
as follows. With the engine off, depress the
footbrake four or five times to exhaust the
vacuum. Start the engine, holding the brake
pedal depressed. 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 firmer.

i

9 Resetting the service
indicator EN

Y

1 On completion of the service, reset the
service interval indicator as follows.

2 With the ignition switched off, press and
hold the trip meter button.

3 Tum on the ignition switch, and the display
begins a countdown. When the countdown
reaches 0, release the trip meter button, and
the spanner service symbol in the display will
disappear.

4 Tum off the ignition switch.

5§ Tum on the ignition switch and check the
correct mileage to the next service interval is
displayed on the indicator.

Note: If you need to disconnect the battery
after carrying out this procedure, lock the
vehicle and wait at least 5 minutes. Otherwise
the display reset may not register.

Every 10 000/12 000 miles (15 000/20 000km) or two years

1.8 and 1.9 litre engines - every 10 000 miles (15 000 km)
2.0 litre engines - every 12 000 miles (20 000 km)

10 Pollen filter renewal }\
N

1 Release the carpet trim panel from under
the facia on the passenger’s side.
2 Remove the three securing screws, and

12.4 Auxiliary drivebelt automatic
tensioner details

A Tensioner amm locking pin hole

B Backplate indicator mark and locking pin
locating hole

C Tensioner arm right-hand (zerc) wear mark

D Tensioner arm left-hand (maximum) wear
mark

withdraw the lid from the pollen filter housing
on the heater assembly. If no screws are
visible, slide the lid sideways to release the
internal retaining lugs.

3 Withdraw the pollen filter.

4 Clean the filter housing and the lid, then fit
the new filter using a reversal of the removal
procedure.

11 Idle speed and anti-stall
speed check and adjustment
- 1.8 and 1.9 litre engines

Refer to Chapter 48, Section 9.

N
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12 Auxiliary drivebelt check and
renewal — 1.8 and 1.9 litre

engines

v/

Note: Peugeot/Citroén specify the use of a
special electronic tool (SEEM C.TRONIC
type 105 belt tensioning measuring tool) to
correctly set the auxiliary drivebelt tension on
manually-adjusted drivebelts. This is an
involved process that varies significantly
according to engine type, model year, and belt
type and condition. The following procedure is
an alternative method assuming that the
electronic equipment is not being used. If any
problems arise (such as screeching noises
when driving) the tension should be checked
by a Peugeot/Citroén dealer using the special
electronic tool at the earliest opportunity.

Check

1 Chock the rear wheels then jack up the
front of the vehicle and support it on axle
stands (see Jacking and vehicle support).
Remove the right-hand front roadwheel.

2 From undemeath the front of the car, undo
the screws, prise out the retaining clips, and
remove the wheel arch liner to gain access to
the crankshaft sprocket/pulley bolt. Where
necessary, unclip the coolant hoses from the
wing to improve access further.

3 Using a suitable socket and extension bar
fitted to the crankshaft sprocket/pulley bolt,
rotate the crankshaft so that the entire length
of the drivebeilt(s) can be examined. Examine
the drivebelt(s) for cracks, splitting, fraying or
damage. Check also for signs of glazing (shiny
patches) and for separation of the belt plies.
Renew the belt if wormn or damaged.

4 On 1.9 litre DW series engines with power
steering (but without air conditioning) which
are equipped with an automatic Dbelt
tensioner, check the position of the wear
indicators on the tensioner pulley arm and
backplate (see illustration). The indicator
mark on the backplate must be positioned
between the two marks on the tensioner arm.
If not, the belt is stretched and should be
renewed.

5 If the condition of the belt is satisfactory, on
models where the beilt is adjusted manually,
check the drivebelt tension as described
below, bearing in mind the Note at the start of
this Section. On models with an automatic
spring-loaded tensioner, there is no need to
check the drivebelt tension.
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XUD series engines with
manual adjuster on
alternator upper mounting

Removal

6 If not already done, proceed as described
in paragraphs 1 and 2.

7 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

B Slacken both the alternator upper and lower
mounting nuts/bolts (as applicable) and the
adjuster strap bolt.

9 Back off the adjuster bolt to relieve the
tension in the drivebelt, then slip the drivebelt
from the pulleys (see illustration). Note: If the
belt is going to be re-used, mark the direction
of rotation on the belt prior to removal. This
will ensure it is refitted the comrect way around.
Refitting

10 If the belt is being renewed, ensure that
the correct type is used and if the original belt
is being refitted, use the mark made on
removal to ensure it is fitted the correct way
around. Fit the beit around the pulleys, and
take up the slack in the belt by tightening the
adjuster boit.

11 Tension the drivebelt as described in the
following paragraphs.

Tensioning

Correct tensioning of the

- drivebelt will ensure that it

Hi has a long life. A belt which

is too slack will slip and

squeal. Beware, however, of over-

tightening, as this can cause wear in
the alternator bearings.

12 If not already done, proceed as described
in paragraphs 1 and 2.

13 The belt should be tensioned so that,
under firm thumb pressure, there is about 5.0
mm of free movement at the mid-point
between the pulleys on the longest belt run
(see the note at the start of this Section).

14 To adjust, with the mounting nut/bolts just
holding the alternator firm, turn the adjuster
bolt until the correct tension is achieved.

15 Rotate the crankshaft a couple of times,

recheck the tension, then securely tighten both
the alternator mounting nuts/bolis. Where
applicable, also tighten the bolt securing the
adjuster strap to its mounting bracket.

16 Reconnect the battery negative terminal.
17 Clip the coolant hoses into position
(where necessary), then refit the wheel arch
liner. Refit the roadwheel, and lower the
vehicle to the ground.

XUD series engines with
manually-adjusted
tensioning pulley

Removal

18 If not aiready done, proceed as described
in paragraphs 1 and 2.

19 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

20 Slacken the itwo bolts securing the
tensioning pulley assembly to the engine (see
illustration).

21 Rotate the adjuster bolt to move the
tensioning pulley away from the drivebelt until
there is sufficient slack for the drivebelt to be
removed from the pulleys (see illustration).
Note: If the belt is going to be re-used, mark
the direction of rotation on the belt prior to
removal. This will ensure it is refitted the
correct way around.

Refitting

22 |f the belt is being renewed, ensure that
the correct type is used and if the original belt
is being refitted, use the mark made on
removal to ensure it is fitted the correct way
around. Fit the drivebelt around the pulleys
ensuring that the ribs on the belt are correctly
engaged with the pulley grooves, and that the
drivebeit is correctly routed.

23 Take all the slack out of the belt by tumning
the tensioner pulley adjuster bolt, then tension
the belt as follows.

Tensioning

24 If not already done, proceed as described
in paragraphs 1 and 2.

25 Correct tensioning of the drivebelt will
ensure that it has a long life — see Haynes Hint
above.

26 The belt should be tensioned so that, under
firm thumb pressure, there is approximately 5.0

mm of free movement at the mid-point between
the pulleys on the longest beit run.

27 To adjust the tension, with the two
tensioner pulley assembly retaining screws
slackened, rotate the adjuster bolt until the
correct tension is achieved. Once the belt is
correctly tensioned, rotate the crankshaft a
couple of times and recheck the tension.

28 When the belt is correctly tensioned,
securely tighten the tensioner pulley assembly
retaining screws, then reconnect the battery
negative terminal.

29 Clip the coolant hoses into position, then
refit the plastic cover to the wing valance.
Refit the roadwheel, and lower the vehicle to
the ground.

XUD series engines with
automatic spring-loaded
tensioning pulley

Removal

30 If not already done, proceed as described
in paragraphs 1 and 2.

31 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

32 Where necessary, remove the retaining
screws from the power steering pump pulley
shield, and remove the shield to gain access
to the top of the drivebelt.

33 Working under the wheel arch, slacken
the retaining bolt located in the centre of the
eccentric tensioning pulley.

34 Insert a cranked 7.0 mm square section
bar (a quarter inch square section drive socket
bar for example) into the sguare hole on the
front face of the eccentric tensioning pulley.
35 Using the bar, tumn the eccentric
tensioning pulley until the hole in the arm of
the automatic tensioner pulley is aligned with
the hole in the mounting bracket behind.
When the holes are aligned, slide a suitable
setting tool (a bolt or cranked length of bar of
approximately 8.0 mm diameter) through the
hole in the arm and into the mounting bracket.
36 With the automatic tensioner locked, turn
the eccentric tensioning pulley until the
drivebelt tension is released sufficiently to
enable the belt to be removed. Note: If the
belt is going to be re-used, mark the direction

12.9 Alternator upper mounting nut (1) and
adjuster bolt (2) - XUD series engines

12.20 Slacken the two tensioner roller
retaining screws (arrowed). ..

12.21 .
adjuster bolt to release the belt tension -
XUD series engines
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Idler pulleys

Adjuster nut

3 Tensioner pulley
backplate bolt

4 Drivebelt

A Tension checking

point

Retaining bolts
Adjuster bolt
Tensioner
pulley assembly
Drivebeit
Tension
checking point

12.44 Auxiliary drivebelt and tensioner details - DW series
engines without power steering

of rotation on the belt prior to removal. This
will ensure it is refitted the correct way around.

Refitting and tensioning

37 If the belt is being renewed, ensure that
the correct type is used and if the original belt
is being refitted, use the mark made on
removal to ensure it is fitted the correct way
around. Fit the drivebelt around the pulleys
ensuring that the ribs on the belt are correctly
engaged with the pulley grooves, and that the
drivebelt is correctly routed.

38 Turn the eccentric tensioning pulley to
apply tension to the drivebelt, until the load is
released from the setting boit. Without altering
the position of the eccentric tensioning pulley,
tighten its retaining bolt securely.

39 Remove the setting boit from the
automatic tensioner arm, then rotate the
crankshaft four complete revolutions in the
normal direction of rotation.

40 Check that the holes in the automatic
adjuster arm and the mounting bracket are still
aligned by re-inserting the setting bolt. If the
boit will not slide in easily, repeat the tensioning
procedure from paragraph 38 onward.

41 On completion, reconnect the battery
negative terminal, and all other disturbed
components.

DW series engines
without power steering

Removal

42 If not already done, proceed as described
in paragraphs 2 and 3.

43 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

44 Slacken the two bolts securing the
tensioner pulley assembly to the engine (see
illustration).

45 Rotate the adjuster bolt to move the
tensioner pulley away from the drivebelt until
there is sufficient slack for the drivebeit to be

removed from the pulleys. Note: If the beit is
going fo be re-used, mark the direction of
rotation on the belt prior to removal. This will
ensure it is refitted the correct way around.
Refitting

46 If the belt is being renewed, ensure that the
correct type is used and if the original belt is
being refitted, use the mark made on removal
to ensure it is fitted the correct way around.

47 Fit the drivebelt around the pulleys
ensuring that the ribs on the belt are correctly
engaged with the pulley grooves, and that the
drivebelt is correctly routed.

48 Take all the slack out of the beit by turning
the tensioner pulley adjuster bolt, then tension
the beit as follows.

Tensioning

HAYNES Correct tensioning of the

m drivebelt will ensure that it

has a long life. A belt which
squeal.

is too slack will slip and
| Beware, however, of over-
| tightening, as this can cause wear in
| the alternator bearings.

L

49 If not already done, proceed as described
in paragraphs 2 and 3.

50 The belt should be tensioned so that,
under firm thumb pressure, there Is
approximately 5.0 mm of free movement at
the mid-point between the pulleys on the
longest belt run.

51 To adjust the tension, with the two
tensioner pulley assembly retaining bolts
slackened, rotate the adjuster bolt until the
correct tension is achieved. Once the belt is
correctly tensioned, rotate the crankshaft a
couple of times and recheck the tension.

52 When the belt is correctly tensioned,
securely tighten the tensioner pulley assembly
retaining bolts, then reconnect the battery
negative terminal.

12.57 Auxiliary drivebelt and tensioner details - DW series
engines with power steering and manual tensioner assembly

53 Clip the coolant hoses into position
(where applicable), then refit the plastic cover
to the wing valance. Refit the roadwheel, and
lower the vehicle to the ground.

DW series engines with power
steering (without air conditioning)
with a manual tensioner

Removal

54 If not already done, proceed as described
in paragraphs 2 and 3.
55 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).
56 Release the fasteners from the right-hand
side and top of the engine cover then lift off
the cover, taking care not to lose its mounting
rubbers (see illustrations 4.6a to 4.6c).
57 Slacken the tensioner pulley backplate
bolt and back off the pulley adjuster nut,
located behind the power steering pump, to
move the pulley away from the drivebelt (see
illustration). Once there is sufficient slack in
the drivebelt, slip the belt off the pulleys and
remove it from the engine. Note: If the belt is
going to be re-used, mark the direction of
rotation on the belt prior to removal. This will
ensure it is refitted the correct way around.
Refitting
58 If the belt is being renewed, ensure that
the correct type is used and if the original belt
is being refitted, use the mark made on
removal to ensure it is fitted the correct way
around. Fit the belt around the pulleys in the
following order:

a) Power steering pump.

b) Tensioner pulley.

c) Alternator.

d) Lower idler pulley.

e) Crankshaft.

fi Upper idler puliey.
59 Ensure that the ribs on the belt are
correctly engaged with the pulley grooves,
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then take up the slack in the belt by tightening
the adjuster bolt. Tension the drivebeit as
described in the following paragraphs.

Tensioning

60 If not already done, proceed as described
in paragraphs 2 and 3.

61 Correct tensioning of the drivebelt will
ensure that it has a long life — see Haynes Hint
above.

62 The belt should be tensioned so that,
under firm thumb pressure, there is
approximately 5.0 mm of free movement at
the mid-point between the alternator and idler
pulleys on the lower belt run.

63 To adjust the tension, with the tensioner
pulley backplate boit slackened, rotate the
adjuster nut until the correct tension is
achieved. Once the belt is correctly tensioned,
rotate the crankshaft a couple of times and
recheck the tension.

64 When the belt is correctly tensioned,
securely tighten the tensioner pulley
backplate boit, then lightly tighten the adjuster
nut.

65 Clip the coolant hoses into position
(where applicable), then refit the plastic cover
to the wing valance. Refit the roadwheel, and
lower the vehicle to the ground.

66 Ensure that the mounting rubbers are all
correctly fitted then install the engine cover,
securing it in position with the fasteners.

67 On completion, reconnect the battery
negative terminal.

12.79 Auxiliary drivebelt and tensioner
details - DW series engines with air
conditioning
1 Peugeot/Citroén toof for moving the
manual tensioner pulley
Peugeot/Citroén locking pin for spring-
loaded tensioner
Drivebelt
Manual tensioner pulley
Spring-loaded tensioner pulley
Spring-loaded tensioner pulley arm locking
hole
7 Spring-lcaded tensioner pulley arm
square-section hole (only accessible with
drivebeit removed)

n

o AW

TOOL

Attach the tensioner locking bolt/pin to
a length of metal bar. This will enable
you to manoeuvre the bolt/pin easily
down between the engine and body
and into position.

DW series engines with power
steering (without air
conditioning)

with an automatic tensioner

Note: A 4.0 mm diameter bolt or pin will be
required to lock the spring-loaded tensioner
pulley in position (see Tool Tip).

Removal

68 If not already done, proceed as described
in paragraphs 2 and 3.

69 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

70 Using a spanner/socket fitted to the
spring-loaded tensioner pulley centre bolt,
move the tensioner pulley away from the belt
until it is possible to slip the drivebelt off one
of the pulleys. Once the drivebelt has been
displaced, align the tensioner arm right-hand
(zero) wear mark (see illustration 12.4) with
the backplate indicator mark and lock the
tensioner in position by inserting the 4.0 mm
diameter bolt/pin (see illustrations 13.8a and
13.8b). Ensure the bolt/pin is correctly located
in the backplate, then release the tensioner.
71 Disengage the drivebeit from all the
pulleys, noting its correct routing, and remove
it from the engine. Note: If the belt is going to
be re-used, mark the direction of rotation on
the beft prior to removal. This will ensure it is
refitted the correct way around.

Refitting and tensioning

72 If the belt is being renewed, ensure that
the comect type is used and if the original belt
is being refitted, use the mark made on
removal to ensure it is fitted the correct way
around. Fit the belt around the pulleys in the
following order:

a) Power steering pump.

b) Upper idler pulley.

c) Alternator.

d) Lower idler pulley.

e) Crankshaft.
73 Fit the spanner/socket to the spring-
loaded tensioner pulley bolt. Move the
tensioner pulley away from the belt until it is

possible to withdraw the locking bolt/pin, then
slip the belt over the pulley. Ensure the belt
ribs are correctly seated in all the pulley
grooves, then slowly release the spring-
loaded tensioner to tension the drivebelt.

74 Clip the coolant hoses into position
(where applicable), then refit the plastic cover
to the wing valance. Refit the roadwheel, and
lower the vehicle to the ground.

75 On completion, reconnect the battery
negative terminal.

DW series engines
with air conditioning

Note: A 6.0 mm diameter boit or pin will be
required to lock the spring-loaded tensioner
pulley in position.

76 If not already done, proceed as described
in paragraphs 2 and 3.

77 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

78 Slacken the manual tensioner pulley bolt.
79 Pivot the manual tensioner pulley in a
clockwise direction, using a square-section
key fitted to the hole in the pulley hub, to
move the spring-loaded tensioner pulley.
Paosition the tensioner pulley so that the hole
in its arm aligns with the corresponding hole
in the bracket, then lock the pulley in position
by inserting the 6.0 mm diameter boit/pin (see
illustration). Ensure that the spring-loaded
tensioner pulley is locked securely in position,
then release the manual tensioner pulley.

80 Disengage the drivebelt from all the
pulleys, noting its comrect routing, and remove
it from the engine. Note: /f the belt is going to
be re-used, mark the direction of rotation on
the belt prior to removal. This will ensure it is
refitted the correct way around.

Refitting and tensioning

81 Ensure that the spring loaded tensioner
pulley is locked in position (see paragraph 79).
Note: The pulley arm has a square-section
cut-out to aflow the pulley to be moved using
a ratchet/bar, but this hole is only accessible
with the drivebelt removed.
82 If the belt is being renewed, ensure that
the correct type is used and if the original beit
is being refitted, use the mark made on
removal to ensure it is fitted the correct way
around. Fit the belt around the pulleys in the
following order:

a) Power steering pump.

b) Manual tensioner pulley.

c) Alftemnator.

d) Air conditioning compressor.

e) Crankshaft.

fi Spring-loaded tensioner puiley.
83 Ensure the belt ribs are comectly seated in
all the pulley grooves, then rotate the manual
tensioner pulley in a clockwise direction to
remove all slack from the belt.
84 To correctly set the drivebelt tension,
position the manual tensioner pulley so that all
spring pressure is removed from the locking
bolt/pin fitted to the spring-loaded tensioner
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arm. Once the manual tensioner pulley is
correctly positioned, securely tighten its
retaining bolt.

85 Remove the locking bolt/pin then rotate
the crankshaft through four complete
revolutions. Check that the locking bolt/pin
can still be easily inserted. If not, slacken the
manual tensioner pulley bolt and repeat the
adjustment procedure.

86 Once the belt is correctly tensioned,
remove the locking bolt/pin, clip the coolant
hoses into position (where applicable), then
refit the plastic cover to the wing valance.
Refit the roadwheel, and lower the vehicle to
the ground.

87 On completion, reconnect the battery
negative terminal.

13 Auxiliary drivebeilt check and
renewal - 2.0 litre engines

V(i

Check

1 Chock the rear wheels then jack up the
front of the vehicle and support it on axle
stands (see Jacking and vehicle support).
Remove the right-hand front roadwheel.

2 From undemeath the front of the car, undo
the screws, prise out the retaining clips, and
remove the wheel arch liner to gain access to
the crankshaft sprocket/pulley bolt. Where
necessary, unclip the coolant hoses from the
wing to improve access further.

3 Using a suitable socket and extension bar
fitted to the crankshaft sprocket/pulley bolt,
rotate the crankshaft so that the entire length
of the drivebelt can be examined. Examine the
drivebelt for cracks, splitting, fraying or
damage. Check also for signs of glazing (shiny
patches) and for separation of the belt plies.
Renew the belt if worn or damaged.

4 Check the position of the wear indicators
on the tensioner pulley arm and backplate
(see illustration 12.4), The indicator mark on
the backplate must be positioned between
the two marks on the tensioner arm. If not, the
belt is stretched and should be renewed.

5 If the condition of the belt is satisfactory,
refit the wheel arch liner and roadwheel, then
lower the vehicle to the ground.

8 |
o Ty b @"

13.8a Using a spanner/socket on the
tensioner pulley bolt, align the arm zero
wear mark with the backplate indicator. ..

Removal

Note: A 4.0 mm diameter bolt or pin will be
required to lock the spring-loaded tensioner
pulley in position (see Tool Tip in Section 12).
6 If not already done, proceed as described
in paragraphs 1 and 2.

7 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

8 Using a spanner/socket fitted to the spring-
loaded tensioner pulley centre bolt, move the
tensioner pulley away from the belit until it is
possible to slip the drivebelt off one of the
pulleys. Once the drivebelt has been
displaced, align the tensioner arm right-hand
(zero) wear mark (see illustration 12.4) with
the backplate indicator mark and lock the
tensioner in position by inserting the 4.0 mm
diameter bolt/pin (see illustrations). Ensure
the bolt/pin is cormrectly located in the
backplate, then release the tensioner.

9 Disengage the drivebelt from all the pulleys.
noting its correct routing, and remove it from
the engine. Note: If the belt is going to be re-
used, mark the direction of rotation on the beit
prior to removal. This will ensure it is refitted
the correct way around.

Refitting
Used beit

10 If the original belt is being refitted, use the
mark made on removal to ensure it is fitted the
correct way around. Fit the belt around the
pulleys in the following order:

a) Power steering pump.

b) Manual tensioner pulley.

c) Alternator.

d) Air conditioning compressor/lower idler

puliey (as applicable).

e} Crankshaft,

11 Fit the spanner/socket to the spring-
loaded tensioner pulley bolt., Move the
tensioner pulley away from the belt until it is
possible to withdraw the locking bolt/pin, then
slip the belt over the pulley. Ensure the beit
ribs are correctly seated in all the pulley
grooves, then slowly release the spring-
loaded tensioner to tension the drivebelt.

12 Clip the coolant hoses into position
(where applicable), then refit the wheel arch

13.8b ... and lock it in position by
backplate holes — 2.0 litre engines

liner. Refit the roadwheel, and lower the
vehicle to the ground.
13 On completion, reconnect the battery

negative terminal.
New belt

14 Ensure that the spring loaded tensioner
pulley is locked in position with its right-hand
(zero) wear mark correctly aligned with the
backplate indicator (see paragraph 8).
15 Slacken the manual tensioner pulley bolt,
then fit the new drivebelt around the pulleys in
the following order:

a) Power stesring pump.

b) Manual tensioner pulley.

c) Altemnator.

d) Air conditioning compressor/lower idler

pulley {as applicable).

e) Crankshaft.

f) Spring-loaded tensioner pulley.
16 Ensure the belt ribs are correctly seated in
all the pulley grooves, then rotate the manual
tensioner pulley in a clockwise direction to
remove all slack from the belt. Rotate the
pulley using a square-section key fitted to the
hole in the pulley hub.
17 To correctly set the drivebelt tension,
position the manual tensioner pulley so that all
spring pressure is removed from the locking
bolt/pin fitted to the spring-loaded tensioner
pulley backpiate (see illustration). Once the
manual tensioner pulley is correctly
positioned, securely tighten its retaining bolt.
18 Remove the locking bolt/pin then rotate
the crankshaft through four complete
revolutions. Check that the holes in the
tensioner pulley and backpiate are still

13.17 Auxiliary drivebelt adjustment
details - 2.0 litre engines

Peugeot/Citroén tool for moving the
manual tensioner pulley

Manual tensioner pulley retaining boit
Manual tensioner pulley

Spring loaded tensioner pulley
Peugeot/Citroén locking pin for spring-
loaded tensioner

6 Spring-loaded tensioner pulley arm locking
hole

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

aligned, and that it is now possible to insert a
setting tool of 2.0 mm diameter through both
holes. If not, slacken the manual tensioner
pulley bolt and repeat the adjustment
procedure.
19 Once the belt is correctly tensioned,
remove the setting tool, clip the coolant hoses
into position (where applicable), then refit the
wheel arch liner. Refit the roadwheel, and
lower the vehicle to the ground.
20 On completion, reconnect the battery
negative terminal.

;,%

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

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

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

14 Front brake pad check

information.

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

15 Rear brake shoe check N

1 Remove the rear brake drums, and check
the brake shoes for wear or contamination. At
the same time, also inspect the wheel
cylinders for signs of leakage, and the brake
drum for signs of wear. Refer to the relevant
Sections of Chapter 9 for further information.

16 Handbrake check and
adjustment

Refer to Chapter 9.

"}f(}A

17 Exhaust system check

L7
%

)
74

/

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

2 Check the exhaust pipes and connections
for evidence of leaks, severe corrosion and
damage. Make sure that all brackets and
mountings are in good condition, and that all
relevant nuts and bolts are tight. Leakage at
any of the joints or in other parts of the system
will usually show up as a black sooty stain in
the vicinity of the leak.

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.

18 Steering and suspension
check

»or

Front suspension and steering

1 Raise the front of the vehicle, and securely
support it on axle stands (see Jacking and
vehicle support).

2 Inspect the balljoint dust covers and the
steering rack-and-pinion gaiters for splits,
chafing or damage. Any wear of these parts
will cause loss of lubricant, together with dirt

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

4 Grasp the roadwheel at the 12 o'clock and
6 o'clock positions, and try to rock it (see
illustration). Very slight free play may be feit,
but if the movement is appreciable, further
investigation is necessary to determine the
source. Continue rocking the wheel while an
assistant depresses the footbrake. If the
movement is now eliminated or significantly
reduced, it is likely that the hub bearings are
at fault. If the free play is still evident with the
footbrake depressed, then there is wear in the
suspension joints or mountings.

5 Now grasp the wheel at the 9 o'clock
and 3 o'clock positions, and try to rock it as
before. Any movement felt now may again be
caused by wear in the hub bearings or the
steering track rod balljoints. If the inner or
outer balljoint is womn, the movement will be
obvious.

6 Using a large screwdriver or flat bar, check
for wear in the suspension mounting bushes
by levering between the relevant suspension
component and its attachment point. Some
movement is to be expected as the mountings
are made of rubber, but excessive wear
should be obvious. Also check the condition
of any visible rubber bushes, looking for splits,
cracks or contamination of the rubber.

7 With the car standing on its wheels, have an
assistant turn the steering whee! back-and-
forth about an eighth of a turn each way.
There should be very little, if any, lost
movement between the steering wheel and
roadwheels. If this is not the case, closely
observe the joints and mountings previously
described, but in addition, check the steering
column universal joints for wear, and the
steering gear itself.

Strut/shock absorbers

8 Check for any signs of fluid leakage around
the suspension strut/shock absorber body, or
from the rubber gaiter around the piston rod.
Should any fiuid be noticed, the suspension
strut/shock absorber is defective internally,
and should be renewed.

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

9 The efficiency of the suspension
strut/shock absorber may be checked by
bouncing the vehicle at each corner.
Generally speaking, the body will return to its
normal position and stop after being
depressed. If it rises and returns on a
rebound, the suspension strut/shock
absorber is probably suspect. Examine also
the suspension strut/shock absorber upper
and lower mountings for any signs of wear.
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Every 30 000/36 000 miles (45 000/60 000 km) or four years

1.8 and 1.9 litre engines - every 30 000 miles (45 000 km)
2.0 litre engines - every 36 000 miles (60 000 km)

9 Fuel filter renewal

Vi

Caution: Take care not to allow dirt into the
fuel filter housing during this procedure or
to spill fuel onto the clutch assembly

1.8 and 1.9 litre
XUD series engines

1 The fuel filter is located in a plastic housing
at the front of the engine.

2 Where applicable, cover the clutch
bellhousing with a piece of plastic sheeting, to
protect the clutch from fuel spillage.

3 Remove all traces of dirt from the exterior of
the filter housing then drain the fuel filter as
described in Section 4.

4 Undo the four retaining bolts and lift off the
filter housing cover (see illustration).

5 Lift the filter from the housing (see
illustration). Ensure that the rubber sealing
ring comes away with the filter, and does not
stick to the housing/lid.

6 Remove all traces of dirt or debris from
inside the filter housing then, making sure its
sealing ring is in position, fit the new fuel filter.
7 Coat the threads of the filter cover securing
bolts with thread-locking compound, then refit
the cover and secure with the bolts.

8 Prime the fuel system as described in
Chapter 4B.

1.9 litre DW series engines

9 Release the fasteners from the right-hand
side and top of the engine cover then lift off
the cover, taking care not to lose its mounting
rubbers (see illustrations 4.6a to 4.6c).

10 Remove all traces of dirt from the exterior
of the filter housing then drain the fuel filter as
described in Section 4.

11 Release the retaining clip and detach the

il f -:’- o i— £
19.13 Lift the fuel filter and sealing ring
out of the housing - 1.9 litre DW series

engines

fuel outlet pipe from the filter housing cover
(see illustration).

12 Unclip the filter housing cover retaining clip
then position the cover clear of the housing
(see illustration). Discard the cover sealing
ring — a new ring must be used on refitting.

13 Lift the fuel filter and sealing ring out of
the housing (see illustration).

14 Remove all traces of dirt or debris from
inside the filter housing.

15 Ensure that the housing and cover are
spotlessly clean then fit the new fuel filter.

16 Ensure that the new small sealing ring is
correctly fitted to the top of the filter, then fit
the new large sealing ring to the cover (see
illustrations).

17 Locate the cover correctly on the filter
housing and refit the retaining clip. Ensure
that the clip is correctly engaged with the
housing and cover and secure it firmly in
position.

18 Reconnect the fuel outlet pipe to the
cover.

19 Check that the filter housing drain plug is

-” I RN

19.11 Release the retaining clip and
detach the fuel outlet pipe from the filter
housing cover - 1.9 litre DW series engines

19.12 Release the clip and lift off the filter
housing cover - 1.9 litre DW series engines

19.16a Ensure that the new small sealing
ring (arrowed) is correctly fitted to the fuel
filter. ..

19.16b ... and the new large sealing ring
(arrowed) is correctly fitted to the housing
cover - 1.9 litre DW series engines
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19.24 Disconnect the fuel supply and
return hose quick-release fittings
(arrowed) from the filter housing cover -
early 2.0 litre engines

securely closed, then prime the fuel system as
described in Chapter 4C.

20 Once the engine is idling smoothly, ensure
that the mounting rubbers are all correctly
fitted then install the engine cover, securing it
in position with the fasteners.

2.0 litre engines

Note: Check with your dealer for the
availability of fuel filter/housing before
removal. On some models the fuel
filter/housing may come as a complete
assembly.

Caution: The need for scrupulous
cleanliness when working on the fuel
system of HDi engines cannot be over-
emphasised. It is particularly important to
keep foreign matter - dust, water or any
other contaminant - out of the fuel lines.
Bear in mind also, the following specific
points:

* When renewing the fuel filter element,
the filter housing must be cleaned in a
solvent bath using injector test fluid,
paraffin or similar. DO NOT use
compressed air or ordinary rags to dry it
off; special Resistel cleaning cloths,
available from Peugeot/Citroén dealers,
are the only items approved for this
purpose.

* Before undertaking any work on the high
pressure side of the system, remove any
loose debris with a vacuum cleaner, then
clean around the components to be
removed with a paint brush and an
approved solvent {Sodimac No 35, Mecanet
or equivalent).

* DO NOT clean the engine using a steam
cleaner or a high pressure water jet; use
one of the solvents mentioned above.

* After disconnection of any fuel union,
cover the open ends immediately to keep
dirt out. Special plugs for this purpose can
be obtained from your dealer.

21 Two different filter assemblies may be
encountered and cab be identified by the
design of the filter housing cover. On early
engines the housing cover has a hexagonal
moulding to enable it to be unscrewed using a
suitable socket. On later engines the filter

19.26¢c . andtheo-rngseal

housing cover is secured by a ribbed locking
ring which can be unscrewed using a strap
wrench. Identify the type of filter fitted and
proceed as described under the relevant sub-
heading.

Early models

22 Release the fixings by turning them
through 90°, and remove the engine cover
(see illustrations 4.11a and 4.11b.

23 Remove all traces of dirt from the exterior
of the filter housing then drain the fuel filter as
described in Section 4.

24 At the connections on the filter housing
cover, disconnect the fuel supply and return
hose quick-release fittings using a small
screwdriver to release the locking clip (see
illustration). Suitably plug or cover the open
hose unions to prevent dirt entry.

25 Using a suitable socket engaged with the
hexagonal moulding on the filter housing
cover, turn the cover approximately a quarter
turn anti-clockwise to release the locking lugs.
26 Lift off the housing cover, and collect the
metal sealing ring and the O-ring seal, then lift
out the filter element (see illustrations).

27 Undo the two bolts and remove the filter
housing from its mounting bracket.
Thoroughly clean the filter housing and cover,
bearing in mind the information on cleanliness
given above. When the cleaning operations
are complete, refit the housing to its mounting
bracket and secure with the two retaining
bolts.

28 Fit the new fuel filter element to the
housing.

29 Lubricate the new O-ring with clean diesel

19.26d . ﬂ}enltﬂouttheﬁltere!emeni-—
eady 2.0 litre engines

fuel and locate the seal in position, followed
by the metal sealing ring.

30 Refit the housing cover and turn it
clockwise until the arrow on the housing cover
is in line with the filter drain outist.

31 Reconnect the fuel supply and return
hoses, then prime the fuel system as
described in Chapter 4C.

32 On compietion, refit the engine cover.

Later models

33 Release the fixings by turning them
through 90°, and remove the engine cover
(see illustrations 4.11a and 4.11b).

34 Remove all traces of dirt from the exterior
of the filter housing then drain the fuel filter as
described in Section 4.

35 Where applicable, disconnect the wiring
connector from the top of the filter housing
cover (see illustration).

19.35 Disconnect the wiring connector
from the top of the filter housing cover -
later 2.0 litre engines

j
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36 Disconnect the fuel lines from the top of
the fuel filter housing by releasing the gquick-
release fittings using a small screwdriver (see
illustration). Move them to one side, covering
the ends of the fuel lines to prevent dirt entry.
37 Using a strap wrench or similar tool,
unscrew the locking ring from the filter
housing. Lift off the housing cover then
remove the filter element and the O-ring seal
(see illustration). Note: Aithough in theory
the locking ring on the filter housing unscrews,
in practice we have found it impossible to
unscrew the locking ring without damaging
the housing, necessitating the renewal of the
complete filter housing.

38 Undo the two boits and remove the filter
housing from its mounting bracket.
Theroughly clean the filter housing and cover,
bearing in mind the information on cleaniiness
given above. When the cleaning operations
are complete, refit the housing to its mounting
bracket and secure with the two retaining
bolts.

39 Fit the new fuel filter element to the
housing.

40 Lubricate the new O-ring with clean diesel
fuel and locate the seal in position on the
housing.

41 Refit the housing cover and position it so
the fuel inlet and outlet unions are parallel with
the engine.

42 Screw the locking ring onto the housing
and tighten it until the notches on the ring and
housing are aligned.

43 Reconnect the fuel supply and return
hoses and, where applicable, the wiring
connector. Prime the fuel system as
described in Chapter 4C.

44 On completion, refit the engine cover.

20 Air cleaner filter element
renewal

Y

1.8 and 1.9 litre
XUD series engines

1 Slacken the retaining clip and disconnect
the intake duct from the top of the filter
housing. Slacken the retaining clips, and

20.3 ... and withdraw the filter element -
XUD series engines

e, } 8

19.36 Disconnect the fuel supply and
return hose guick-release fittings - later
2.0 litre engines

remove the duct linking the intake to the rear
of the filter housing.

2 Release the retaining clips, then lift off the
filter housing lid (see illustrations).

3 Remove the filter element from the housing
(see illustration).

4 Wipe clean the inside of the filter housing
and fit the new filter element, making sure that
it is correctly seated.

5 Refit the lid, and secure it in position with
the retaining clips.

6 Reconnect the intake ducts, securing them
in position with the retaining clips.

1.9 litre DW series engines

WJZ engine models

7 Proceed as described above for XUD series
engines.

20.2a Release the clips securing the filter
housing lid . . .

el S
-

20.9 Release the retaining clips, and remove
the cover from the base of the air cleaner
filter housing - early DW series engines

19.37 Using a strap wrench or similar,
unscrew the locking ring from the filter
housing - later 2.0 litre engines

WJY engine models -
pre-September 2002

8 Access to the filter element is obtained
from under the front of the vehicle. If
necessary, to improve access, firmly apply the
handbrake then jack up the front of the
vehicle and support it on axle stands (see
Jacking and vehicle suppori).

9 Release the retaining clips, and remove the
cover from the base of the air filter housing
(see illustration).

10 Withdraw the filter element from the
housing (see illustration).

11 Wipe clean the inside of the filter housing,
then fit the new filter.

12 Refit the cover to the base of the housing,
and secure it in position with the retaining
clips. Where necessary. lower the vehicle to
the ground.

/ i PSS
&
" I '

20.2b ...thenliftoff thelid...

20.10 Withdraw the filter element from the
housing - early DW series engines
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20.13 Disconnect the wiring connector
from the airflow meter — later DW series
engines

20.14 Undo the screws securing the lid to
the air filter housing - later DW series
engines

0

20.15 Lift up the lid and withdraw the filter
element - later DW series engines

20.19 Disconnect the wiring connector
from the airflow meter - 2.0 litre engines

WJY engine models -

post-September 2002

13 Disconnect the wiring connector from the
airflow meter, mounted on the side of the air
cleaner lid (see illustration).

14 Undo the screws securing the lid to the air
filter housing (see illustration).

15 Lift up the lid and withdraw the filter
element from the housing (see illus-
tration).

16 Wipe clean the inside of the filter housing,
then fit the new filter element making sure that
it is correctly seated.

17 Refit the lid to the filter housing and
secure with the retaining screws.

18 Reconnect the airflow meter wiring

connector.

/4 ’ y 4

20.21b ... lift up the lid and disengage the

two retaining lugs from the air cleaner
housing - 2.0 litre engines

20.20 Slacken the retaining clip and
disconnect the air inlet duct from the
airflow meter - 2.0 litre engines

2.0 litre engines

19 Disconnect the wiring connector from the
airflow meter, located on the air cleaner lid
(see illustration).

20 Slacken the retaining clip and disconnect
the air inlet duct from the airflow meter (see
illustration).

21 Undo the two screws securing the lid to
the air cleaner housing. Lift up the right-hand
side of the lid and disengage the two left-hand
retaining lugs from the air cleaner housing
(see illustrations).

22 Withdraw the filter element from the
housing (see illustration).

23 Wipe clean the inside of the filter housing,
then fit the new filter element making sure that
it is correctly seated.

s

20.22 Withdraw the filter element from the
housing - 2.0 litre engines

20.21a Undo the two screws securing the
lid to the air cleaner housing. ..

24 Refit the lid to the filter housing and
secure with the retaining screws.

25 Reconnect the air inlet duct to the airflow
meter, then reconnect the wiring connector.

21 Manual transmission oil level
check

Gt
L4

/4

Vg

Note: A suitable square-section wrench may
be required to undo the transmission
fillerflevel plug on some models. These
wrenches can be obtained from most motor
factors or your Peugeot/Citroén dealer.

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

2 Prise out the clips and remove the access
cover from the left-hand wheel arch liner.

3 Wipe clean the area around the filler/level
plug, which is on the left-hand end of the
transmission (see illustration). Unscrew the
plug and clean it; discard the sealing washer.

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




Every 30 000/36 000 miles or four years — diesel models 1g.21

21.3 Removing the manual transmission
filler/level plug

established, wait until the initial trickle has
stopped, then add oil as necessary until a
trickle of new oil can be seen emerging (see
illustration). The level will be correct when the
flow ceases; use only good-quality oil of the
specified type (refer to Lubricants and fluids).

5 Filling the transmission with oil is an
extremely awkward operation; above all, allow
plenty of time for the oil level to settle properly

21.4 0Oil level is correct when the oil stops
flowing out of the filler/level hole

before checking it. If a large amount is added
to the transmission, and a large amount flows
out on checking the level, refit the filler/level
plug and take the vehicle on a short journey
so that the new oil is distributed fully around
the transmission components, then recheck
the level when it has settled again.

6 If the transmission has been overfilled so
that oil flows out as soon as the filler/level

plug is removed, check that the car is
completely level (front-to-rear and side-to-
side), and allow the surplus to drain off into a
suitable container.

7 When the level is correct, fit a new sealing
washer to the filler/level plug. Refit the plug,
tightening it to the specified torque wrench
setting. Wash off any spilt oil then refit the
access cover securing it in position with the
retaining clips.

22 Emissions control systems %é
check AN
X[

1 Details of the emissions control system
components are given in Chapter 4D,

2 Checking consists simply of a visual check
for obvious signs of damaged or leaking
hoses and joints.

3 Detailed checking and testing of the
evaporative and/or exhaust emissions
systems (as applicable) should be entrusted
to a Peugeot/Citroén dealer.

Every 40 000/48 000 miles (60 000/80 000 km)

1.8 and 1.9 litre engines - every 40 000 miles (60 000 km)
2.0 litre engines — every 48 000 miles (80 000 km)

23 Timing belt renewal

Refer to the relevant Part of Chapter 2.

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

24 Brake fluid renewal S

Warning: Brake hydraulic fluid
can harm your eyes and damage
painted surfaces, so use
extreme caution when handling
and pouring it. Do not use fluid that has
been standing open for some time, as it
absorbs moisture from the air. Excess
moisture can cause a dangerous loss of
braking effectiveness.
1 The procedure is similar to that for
the bleeding of the hydraulic system as
described in Chapter 9, except that the
brake fluid reservoir should be emptied

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

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

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

4 Work through all the remaining bleed
screws in the sequence until new fluid can be

Oild hydraulic fluid is
invariably much darker in
colour than the new, making
it easy to distinguish the two.

HIiNT

seen at all of them. Be careful to keep the
master cylinder reservoir topped-up to above
the MIN level at all times, or air may enter the
system and greatly increase the length of the
task.

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

6 Check the operation of the brakes before
taking the car on the road.
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Every 40 000 miles (60 000 km) or four years
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25 Coolant renewal

L,
A

b

Cooling system draining
Warmning: Wait untii the engine is
cold before starting this

Do not

your skin, or with the painted surfaces of the
vehicle. Rinse off spills immediately with
plenty of water. Never leave antifreeze lying
around in an open container, or in a puddie
in the driveway or on the garage fioor.
Children and pets are attracted by its sweet
smell, but antifreeze can be fatal if ingested.
1 On 1.9 litre DW series engines, release the
fasteners from the right-hand side and top of
the engine cover then lift off the cover, taking
care not to lose its mounting rubbers (see
illustrations 4.6a to 4.6c). On 2.0 litre
engines, release the fixings by turning them
through 90°, and remove the engine cover
(see illustrations 4.11a and 4.11b).

2 With the engine completely cold, remove
the expansion tank filler cap. Turn the cap
anti-clockwise until it reaches the first stop.
Wait until any pressure remaining in the
system is released, then push the cap down,
turn it anti-clockwise to the second stop, and
lift it off.

3 Position a suitable container beneath the
lower left-hand side of the radiator. On early
models, loosen the drain plug (there is no
need to remove it completely) and allow the
coolant to drain into the container. On later
models a drain plug is not provided, so it will
be necessary to disconneci the radiator
bottom hose to allow the coolant to drain.

4 To assist draining, open the cooling system
bleed screws. These are located in the heater

matrix outiet hose union (to improve access, it
may be located in an extension hose), on the
engine compartment bulkhead and, on
2.0 litre engines, on the top of the thermostat
housing (see illustrations).

5 When the flow of coolant stops, reposition
the container below the cylinder block drain
plug. The drain plug is located at the rear of
the cylinder block.

6 Remove the drain plug, and allow the
coolant to drain into the container,

7 If the coolant has been drained for a reason
other than renewal, then provided it is clean
and less than two years old, it can be re-used,
though this is not recommended.

8 Refit the radiator and cylinder block drain
plugs on completion of draining. Also refit the
radiator bottom hose (later models) if the
system is not to be flushed.

Cooling system flushing

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

system clean.
10 The radiator should be flushed
independently of the engine, to avoid

unnecessary contamination.
Radiator flushing

11 To flush the radiator, first tighten the
radiator drain plug, and the radiator bleed
screw, where applicable.

12 Disconnect the top and bottom hoses and
any other relevant hoses from the radiator,
with reference to Chapter 3.

13 Insert a garden hose into the radiator top
inlet. Direct a flow of clean water through the
radiator, and keep flushing until clean water
emerges from the radiator bottom outiet.

25.4b Therm

14 [f after a reasonable period, the water still
does not run clear, the radiator can be flushed
with a good proprietary cleaning agent. it is
important that their manufacturer’s
instructions are followed carefully. If the
contamination is particularly bad, insert the
hose in the radiator bottom outlet, and
reverse-fiush the radiator.

Engine flushing

15 To fiush the engine, first refit the cylinder
block drain plug, and tighten the cooling

system bleed screws.
16 Remove the thermostat as described in

Chapter 3, then temporarily refit the
thermostat cover.
17 With the top and bottom hoses

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

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

Cooling system filling

19 Before attempting to fill the cooling
system, make sure that all hoses and clips are
in good condition, and that the clips are tight.
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.

20 Remove the expansion tank filler cap.

21 Open all the cooling system bleed screws
(see paragraph 4).

22 Some of the cooling system hoses are
positioned at a higher level than the top of the
radiator expansion tank. It is therefore

necessary to use a ‘header tank' when refilling
the cooling system, to reduce the possibility
of air being trapped in the system. Although

S

o k = 4

ostat housing bl screw (arrowed)
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Cut the bottom off an old antifreeze
container to make a ‘header tank’ for
use when refilling the cooling system.
The seal at the point arrowed should be
as airtight as possible - use an O-ring if
available, or seal the joint by some
other means.

Peugeot/Citroén dealers use a special header
tank, the same effect can be achieved by
using a suitable bottle, with a seal between
the botile and the expansion tank (see
Haynes Hint).

23 Fit the ‘header tank’ to the expansion tank
and slowly fill the system. Coolant will emerge

Every ten years

from each of the bleed screws in turn, starting
with the lowest screw. As soon as coolant free
from air bubbles emerges from the lowest
screw, tighten that screw and, where
applicable, watch the next bleed screw in the
system. Repeat the procedure until the
coolant is emerging from the highest bleed
screw in the cooling system and all bleed
screws are securely tightened.

24 Continue to fill the cooling system until
bubbles stop appearing in the expansion tank.
Help to bleed the air from the system by
repeatedly sgueezing the radiator bottom
hose.

25 Ensure that the ‘header tank’ is full (at
least 0.5 litres of coolant). Start the engine,
and run it at a fast idle speed (do not exceed
2000 rpm) until the cooling fan cuts in, and
then cuts out. Stop the engine. Note: Take
great care not to scald yourself with the hot
coolant during this operation.

26 Allow the engine to cool, then remove the
‘header tank’.

27 When the engine has cooled, check the
coolant level as described in Weekly checks.
Top-up the level if necessary, and refit the
expansion tank cap. Refit the engine cover
(where applicable).

Antifreeze mixture

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

29 Always use an ethylene-glycol based
antifreeze of the specified type (see
Lubricants and fluids). The quantity of
antifreeze and level of protection are indicated
in the Specifications.

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

31 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.

32 Do not use engine antifreeze in the
windscreen/tailgate washer system, as it will
cause damage to the vehicle paintwork. A
screenwash additive should be added to the
washer system in the quantities stated on the
bottle.

26 Airbags and seat belt
pretensioners renewal

Wy

1 Peugeot/Citroén recommend that the

airbags and seat belt pretensioners are
renewed regardless of their condition every
ten years. Refer to Chapter 12 for airbag
renewal, and Chapter 11
pretensioner renewal.

for seat belt
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Chapter 2 Part A:

2Ae1

Petrol engine in-car repair procedures

Contents

Section number Section number
Camshaft(s) and rocker arms/followers — removal, inspection and Engine/transmission mountings — inspection and renewal ........ 16
L B L 10  Flywheel - removal, inspection and refitting ................... 15
Camshaft oil seal(s)~renewal ............. ... iooiiiiiann. I 2T [T 1 T e N e e o ey e e P e DAl AP e 1
Compression test — description and interpretation .............. 2 Qil pump - removal, inspectionand refitting .. ................. 13
Crankshaftoilseals—renewal .......... ... ... . i, 14 Sump-removalandrefitting ............ ..o oioiiiiiiii 12
Cylinder head —removal andrefitting ........................ 11 Timing belt — general information, removal and refitting .......... 6
Cylinder head cover —removal and refitting ................... 4  Timing belt covers—removaland refitting . . .. ................. 5
Engine assembly/valve timing holes — general information Timing belt tensioner and sprockets — removal, inspection
ERICEISEEIEN e viriy s e r iy R e R e el Ve h kA e 3 SR FENHG o s e s n e sl d Va RS R A R e 7
Engine oil and filterrenewal .....................SeeChapter 1A Valve clearances - checking and adjustment . ................. g
Engineolllevelcheck ....vvcvivivvvvrivnsson See Weekly checks
Degrees of difficulty
Easy, suitable for Fairly easy, sutable 3, | Fairly difficuit, 2, | Difficult, suitablefor 3, | Very difficult, &
novice with littie 23 | for beginner with %ﬁ suitable for competent &, | experienced DIY Ay | suitable for expert DIY A3
experience qi‘ some experience Y | DIY mechanic & mechanic § or professional &\.
Specifications
Engine (general)
Designation:
14 1Hre (1360 Ce)y oNgIE ... oo vven s Nrnensrnamnasessnmenesde TSP
B i (TOB T Cr) GG 1 e 2o a8 e aie e e a8 4 A [ e TUSJP4
Engine codes™
1.4 litre engine:
U et ict b resaH e KFX
Al T e e e S e S e s e KFW
e e [ s o R O | e oL IOt A NFU
Bore:
LR T o IO LN S Ol e LA 75.00 mm
e SR EIE s oo e st e i e A i AU e 7 da et e SaT b 78.50 mm
Stroke:
[ I engife i s e e e e e 2wy 77.00 mm
126 e RGN ., e vicienls o sni g s avin s slin e ST S e s oS lermy h s 82.00 mm

Direction of crankshaft rotation

PO CYRNCIOENOCEYION oy e e viis o vy o6 oa s e 1 S m s S o

Compression ratio:
1.4 litre engine
1.8 litre engine

Maximum power output:
1.4 litre engine
1.6 litre engine

Maximum torgue output:
1.4 litre engine
1.6 litre engine

* The engine code is situated on front, left-hand end of the cylinder block.

Clockwise (viewed from right-hand side of vehicle)
At transmission end of the block

55 kW @ 5400 rpm
80 kW @ 5800 rpm

120 Nm @ 3400 rpm
147 Nm @ 4000 rpm




2A*2 Petrol engine in-car repair procedures

Camshaft(s)

DI O T e Lt B = i e Oy I Ve gt el

Valve clearances (engine cold)
1.4 litre engine:

Inlet ..... o e T o it e g e T S el e
i e A I o L
TS BN o i T s e e e s e e A e e e i

Lubrication system

(B TR e i L TR N - i TRl IR e A
Minimumoillpressure at BOC ........cccvvieeinncnsannsscnsnss
Qil pressure wamning switch operatingpressure ..................

Torque wrench settings
Big-and Beamg Cap MUIS® . .o i sion o nosioesniminesmimsmes
Camshaft bearing housing to cylinder head (1.6 litre engine) . ...
Camshaft sprocket retaining bolt(s):
1.4 litre engine:
R T R e i
M10 bolt with captivewasher .. .....covveeurenrvesnossssas
U B e e e i R T A T S S T AT T Y
Camshaft thrust fork retaining bolt (1.4 litreengine) ..... ... ...
Crankshaft oil seal housingbolts ............ccccveivinoa., o
Crankshaft pulley retainingbolts . ...............c.ccociiieann...
Crankshaft sprocket retaining bolit*:
33T TR L et ) N et o i, g Wi - e Sl
SAOR2! e e T Y N TS
Cylinder head bolts:
1.4 litre engine:

T i g e T e R e L T
e e PO R O R P e B e e
1.6 litre engine:
B e e e e :
Stage2 ...... ATUE L. R e L Dl
Cylinderhead coverscrews/nuts ............cciuiiininnnneannnn
Engine-to-transmission bolts:
I OIS . o D i e A e e
e A e, B L e
Engine/transmission left-hand mounting:
s ek e e T e e
Mounting bracket-to-transmission nuts:
L I NI . - e 0% vt vt o i e e e S B
L T N R S N A T R S P TSP T 2 3
Mounting bracket-to-bodybolts . .. ........ ... i,
Iotnting bDor RUBS/DOES ..o i s ninslesenea e sieneiniea
Engine/transmission rear mounting:
Connecting link-to-mounting rubbernut/bolt . ..................
Connecting link-to-subframe nut/bolt ..............cooviaitn.

Engine/transmission right-hand mounting:
1.4 litre engine:
Bubber MoulINg 0 Doy < ool ves vo s s i s s n Bt
Upper bracket-to-cylinder block bracketnuts ................
Upper bracket-to-rubbermountingnut .....................
Support bracket (later models):
Bracket-to-mounting upper bracketbolt ..................
Bracket-to-cylinderhead bolt ... ... ... ... ... ... .l
Lower bracket-to-enginenut/bolt . ... .. ... ... ...l ...
1.6 litre engine:
Fibaer- tauating 10 oy S T s sl s
Upper bracket-to-engine bracketbolts .....................
Upper bracket-to-rubbermountingnut .....................
Engine bracket-to-cylinderheadbolts ......................
T et B s e 5 Tl RGeSt | LIS M ] O i
Main bearing cap bolts (1.6 litre engine):
L L T e b e M el Sl 0

Toothed beit

0.20 mm
0.40 mm
Hydraulic adjusters

Gear type, chain-driven off the crankshaft

4 bars @ 4000 rpm
0.8 bars

Nm

40
10

80
45
45
16
8

25

40
Angle-tighten a further 45°
20

Angle-tighten a further 240°

20
Angie-tighten a further 260°

20

Ibf ft

30

15

15

30
37

48
18
24
16
18
40
48
30
33
33
18
18
30
44
33
52

15
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Torque wrench settings (continued)
Main bearing ladder casting (1.4 litre engine):
M11 bolts:

Qil filter plastic housing (later models)

Qil filter housing to engine block (1.6 litre engine)

Qil pressure switch

B pUMPretaming DOJS, < rx v o nihiotacis Biviv ks ki s e et s o

Piston oil jet spray tube bolts
Roadwheel bolts
Sump drain plug
Sump retaining nuts and bolts
Timing belt cover bolts
Timing belt tensioner/idler pulley nut:

1.4 litre engine

1.6 litre engine
* New nuts/bolts must be used

1 General information

How to use this Chapter

This Part of Chapter 2 describes those
repair procedures that can reasonably be
carried out on the engine while it remains in
the car. If the engine has been removed from
the car and is being dismantled, as described
in Part D, any preliminary dismantling
procedures can be ignored.

Note that, while it may be possible
physically to overhaul items such as the
piston/connecting rod assemblies while the
engine is in the car, such tasks are not
normally carried out as separate operations.
Usually, several additional procedures (not to
mention the cleaning of components and of
oilways) have to be carried out. For this
reason, all such tasks are classed as major
overhaul procedures, and are described in
Part D of this Chapter.

Part D describes the removal of the
engine/transmission from the vehicle, and the
full overhaul procedures that can then be
carried out.

Engine description

The TU series engine is a well-proven unit
which has been fitted to many previous
Peugeot and Citroén vehicles. The engine is
of the in-line four-cylinder, single overhead
camshaft (SOHC) 8-valve type on 1.4 litre
models, or double overhead camshaft (DOHC)
16-valve type on 1.6 litre models, mounted
transversely at the front of the car with the
transmission attached to its left-hand end.

The crankshaft runs in five main bearings.
Thrustwashers are fitted to No 2 main bearing
(upper half) to control crankshaft endfloat.

The connecting rods rotate on horizontally-
split bearing shells at their big-ends. The
pistons are attached to the connecting rods

by gudgeon pins, which are an interference fit
in the connecting rod small-end eyes. The
aluminium-alloy pistons are fitted with three
piston rings — two compression rings and an
oil control ring.

On 1.4 litre engines, the cylinder block is
made of aluminium, and wet liners are fitted to
the cylinder bores. Sealing O-rings are fitted
at the base of each liner, to prevent the
escape of coolant into the sump.

On 1.6 litre engines, the cylinder block is
made from cast-iron, and the cylinder bores
are an integral part of the cylinder block. On
this type of engine, the cylinder bores are
sometimes referred to as having dry liners.

The inlet and exhaust valves are each
closed by coil springs, and operate in guides
pressed into the cylinder head; the valve seat
inserts are also pressed into the cylinder
head, and can be renewed separately if worn.

On 1.4 litre engines, the camshaft is driven
by a toothed timing belt, and operates the
eight valves via rocker arms. Valve clearances
are adjusted by a screw-and-locknut
arrangement. The camshaft rotates directly in
the cylinder head. The timing belt also drives
the coolant pump.

On 1.6 litre engines, the camshafts are
driven by a timing belt, and operate the
16 valves via followers incorporating hydraulic
compensator units (clearance adjusters). The
camshafts rotate directly in the cylinder head
and are retained by a one-piece bearing
housing. The belt also drives the coolant pump.

Lubrication is by means of an oil pump,
which is driven (via a chain and sprocket) off
the right-hand end of the crankshaft. It draws
oil through a strainer located in the sump, and
then forces it through an externally-mounted
fiter into galleries in the cylinder
block/crankcase. From there, the oil is

distributed to the crankshaft (main bearings)
and camshaft. The big-end bearings are
supplied with oil via internal drillings in the
crankshaft, while the camshaft bearings also
receive a pressurised supply. On 1.6 litre

Nm Ibf ft
.................. 20 15
.................. Angle-tighten a further 44°
.................. 8 6
.................. 25 18

................. 10 7

.................. 30 22

9 7
.................. 10 7
.................. 90 66
.................. 30 22
.................. 8 6
.................. 8 6
,,,,,,,,,,,,,,,,,, 20 15
.................. 22 16

engines, piston cooling oil spray jets are fitted
to spray oil on the underside of each piston.
The camshaft lobes and valves are lubricated
by splash, as are all other engine components.

Operations with engine in car

The following work can be carried out with
the engine in the car:

a) Compression pressure - testing.

b) Cylinder head cover — removal and
refitting.

c) Timing belt covers — removal and refitting.

d) Timing belt — removal, refitting and
adjustment.

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

f) Camshaft oil seal(s) - renewal.

g) Camshaft(s) and rocker arms/followers —
removal, inspection and refitting.

h) Cylinder head — removal and refitting.

i) Cylinder head and pistons —
decarbonising.

j) Sump - removal and refitting.

k) Oil pump - removal, overhaul and refitting.

) Crankshatft oil seals — renewal.

m) Engine/transmission mountings —
inspection and renewal.

n) Flywheel — removal, inspection and
refitting.

2 Compression test -
description and interpretation 5%

Ve

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 and the battery
must be fully charged. The aid of an assistant
will also be required.
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3 Referring to Chapter 5B, on early 1.4 litre
models, disconnect the LT wiring connector
from the Ignition HT coil(s). On later 1.4 litre,
and all 1.8 litre models, remove the ignition HT
coil assembly from the top of the spark plugs.
On all models, remove the spark plugs as
described in Chapter 1A

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

5 Have the assistant hold the throttle wide
open, and crank the engine on the starter
motor;, after one or two revolutions, the
compression pressure should build-up to a
maximum figure, and then stabilise. Record
the highest reading obtained.

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

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 gradually-
increasing pressure on successive strokes,
indicates worn piston rings. A low
compression reading on the first stroke, which
does not build-up during successive strokes,
indicates leaking valves or a blown head
gasket (a cracked head could also be the
cause). Deposits on the undersides of the
valve heads can also cause low compression.
8 Aithough the manufacturer does 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
Peugeot/Citroén 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.
Introduce a teaspoonful of clean oil into that
cylinder through its spark plug hole, and
repeat the test.

10 If the addition of oil temporarily improves
the compression pressure, this indicates that

bore or piston wear is responsible for the
pressure loss. No improvement suggests that
leaking or burnt valves, or a blown head
gasket, may be to blame.

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

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

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

14 On compietion of the test, refit the spark

plugs, ignition HT coil and/or wiring
connectors (see Chapters 1A and 5B).
3 Engine assembly/valve N
timing holes — general =
information and usage .'1\\

Note: Do not attempt to rotate the engine
whilst the crankshaft/camshaft are locked in
position. If the engine is to be left in this state
for a long period of time, it is a good idea to
place waming notices inside the vehicle, and
in the engine compartment. This will reduce
the possibility of the engine being accidentally
cranked on the starter motor, which is likely to
cause damage with the locking pins in place.

1 On all models, timing holes are drilled in the
camshaft sprocket(s) and in the rear of the
flywheel. The holes are used to ensure that
the crankshaft and camshaft(s) are correctly
positioned when assembling the engine (to
prevent the possibility of the valves contacting
the pistons when refitting the cylinder head),
or refitting the timing belt. When the timing
holes are aligned with access holes in the
cylinder head and the front of the cylinder
block, suitable diameter bolts/pins can be

inserted to lock both the camshaft and
crankshaft in position, preventing them from
rotating. Proceed as follows.

2 Remove the timing belt upper cover as
described in Section 5.

3 On later engines with a plastic oil filter
housing, access to the fiywheel timing hole is
improved if the oil filter is removed (see
Chapter 1A).

1.4 litre engines

4 The crankshaft must now be turned until
the timing hole in the camshaft sprocket is
aligned with the corresponding hole in the
cylinder head. The holes are aligned when the
camshaft sprocket hole is in the 2 o’clock
position, when viewed from the right-hand
end of the engine. The crankshaft can be
turned by using a spanner on the crankshaft
sprocket bolt, noting that it should always be
rotated in a clockwise direction (viewed from
the right-hand end of the engine).

5 With the camshaft sprocket hole correctly
positioned, insert a 6 mm diameter stud or
pin, 80 mm long, (ideally, welded to a length
of weld rod bent to the appropriate shape),
through the hole in the front left-hand flange
of the cylinder block, and locate it in the
timing hole in the rear of the flywheel (see
illustration). A purpose-made tool is available
from dealers. Note that it may be necessary to
rotate the crankshaft slightly to get the holes
to align.

6 With the flywheel correctly positioned,
insert a 10 mm diameter bolt or pin through
the timing hole in the camshaft sprocket, and
locate it in the hole in the cylinder head (see
illustration).

7 The crankshaft and camshaft are now
locked in position, preventing unnecessary
rotation.

1.6 litre engines

8 Turn the crankshaft until the holes in the
camshaft sprockets align with the
corresponding holes in the cylinder head. The
crankshaft can be turned by using a spanner

3.5 Insert a 6 mm diameter bolt/pin (arrowed) into the hole in the
cylinder block flange and into the flywheel hole

-

3.6 Lock the camshaft sprocket in position with a 10 mm
diameter bolt/pin (arrowed) - 1.4 litre engines
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3.9a Weld a 90 mm length of 6 mm
rod/stud to a length of weld rod . . .

on the crankshaft sprocket bolt, noting that it
should always be rotated in a clockwise
direction (viewed from the right-hand end of
the engine).

9 With the camshaft sprocket holes cormrectly
positioned, insert a 6 mm diameter stud or
pin, 80 mm long, welded to a length of weld
rod bent to the appropriate shape, through
the hole in the front left-hand flange of the
cylinder block, and locate it in the timing hole
in the rear of the flywheel (see illustrations).
A purpose-made tool is available from
dealers. Note that it may be necessary to
rotate the crankshaft slightly to get the holes
to align.

10 With the crankshaft correctly positioned,
insert 10 mm diameter bolts or pins through
the timing holes in the camshaft sprockets,
and locate them in the holes in the cylinder
head (see illustration).

11 The crankshaft and camshafts are now
locked in position, preventing unnecessary
rotation.

4 Cylinder head cover -
removal and refitting

Vi

1.4 litre engines

Removal

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

2 Depress the clip and disconnect the
breather hose from the cylinder head cover
(see illustration).

3 On later models, remove the ignition HT coil
assembly from the top of the spark plugs as
described in Chapter 5B.

4 Undo the two retaining nuts and sealing
washers (where fitted) then lift off the cylinder
head cover, complete with its rubber seal.
Examine the seal for signs of damage and
deterioration, and if necessary, renew it.

5 Remove the spacer from each cover stud
then lift off the oil baffle plate (see
illustrations).

3.9b ... and insert it into the hole in the
cylinder block flange (arrowed)

Refitting

6 Carefully clean the cylinder head and cover
mating surfaces, and remove all traces of oil.
7 Fit the rubber seal over the edge of the
cylinder head cover, ensuring that it is
correctly located along its entire length (see
illustration).

8 Refit the oil baffle plate then fit the spacers
to the cover studs.

9 Carefully refit the cylinder head cover to the
engine, taking great care not to displace the
rubber seal.

10 Fit the sealing washers (where fitted) and
cover retaining nuts, tightening them to the
specified torque.

11 Where applicable, refit the ignition HT coil
(see Chapter 5B) then reconnect the breather
hose to the cylinder head cover. On
completion reconnect the battery.

4.2 Disconnect the breather hose from the
cylinder head cover

4.5b ... then lift off the baffle plate

3.10 Use 10 mm diameter bolts/pins
(arrowed) to lock the camshaft sprockets
in position - 1.6 litre engines

1.6 litre engines
Removal

12 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter), and remove the ignition
coil as described in Chapter 5B.

13 Working in a spiral pattern, progressively
and evenly slacken the cylinder head cover
bolts, and remove the covers. Recover the
gaskets.

Refitting

14 Carefully clean the cylinder head and
cover mating surfaces, and remove all traces
of oil.

15 Check the condition of the cover’s
composite gasket, and re-use it if

undamaged. If it is damaged, a repair may be
effected using silicone sealing compound.

4.5a Remove the spacers (arrowed) from
the studs ...

4.7 Ensure the rubber seal is correctly
located on the cylinder head cover
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4,16 Cylinder head cover bolts tightening
sequence

16 Refit the cover(s) and tighten the bolts in
sequence (see illustration).

17 Refit the ignition coil (Chapter 5B).

18 Reconnect the battery.

i

5.1a Unscrew the retaining bolts
(arrowed) . ..

5.5 Undo the three bolts (A) and the centre nut (B) then remove

5 Timing belt covers -
removal and refitting

V(i

Upper cover removal

1.4 litre engines

1 Slacken and remove the two retaining bolts
(one at the front and one at the rear), and
remove the upper timing cover from the
cylinder head (see illustrations).

1.6 litre engines

2 Position a trolley jack under the engine,
with a block of wood between the jack head
and the sump to prevent damage. Raise the
jack to take the weight of the engine.

3 Undo the two bolts and move the
accelerator pedal position sensor and
mounting bracket clear of the right-hand
engine mounting (see illustration).

4 Release the purge valve vapour hose from
the clip on the right-hand engine mounting
and move the hose aside slightly.

5 Undo the three bolts securing the right-
hand engine mounting upper bracket to the
bracket on the engine, and the centre nut

securing the bracket to the rubber mounting
on the body (see illustration). Remove the
upper mounting bracket, then undo the three
bolts and remove the engine mounting
bracket from the engine.

6 Slacken the two lower bolts, the undo the
five upper bolts and remove the upper timing
belt cover (see illustration).

Centre cover removal -
1.4 litre engines

Note: On later engines the centre cover is
combined with the lower cover and is not a
separate component.

7 Remove the upper cover as described in
paragraph 1, then free the wiring from its
retaining clips on the centre cover.

8 Slacken and remove the three retaining
bolts (one at the rear of the cover, beneath the
engine mounting plate, and two directly above
the crankshaft pulley), and manoeuvre the
centre cover out from the engine
compartment (see illustration).

Lower cover removal

9 Remove the auxiliary drivebelt as described
in Chapter 1A,

10 Remove the upper and, where applicable,
the centre covers as described previously.

e

M50~ o

5.1b ... and remove the timing belt
upper cover

5.3 Accelerator pedal position sensor
mounting bracket retaining bolts (arrowed)

i :‘ z - —_—

the engine mounting upper bracket

5.6 Timing belt upper cover retaining bolts (arrowed)
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5.8 Undo the three bolts (locations
arrowed) and remove the centre cover

11 Undo the three crankshaft pulley retaining
bolts and remove the pulley, noting which way
round it is fitted (see illustrations).

12 Slacken and remove the retaining bolts
then remove the lower cover from the engine
(see illustration).

Inner cover removal -
1.6 litre engines

13 Remove the camshaft sprockets and
tensioner pulley as described in Section 7.

14 Undo the bolts and remove the inner
cover (see illustration).

Refitting

Upper cover

15 Refitting is the reverse of removal. On
1.6 litre engines, tighten the engine mounting
retaining bolis to the specified torque.

Centre cover - 1.4 litre engines

16 Manoeuvre the centre cover back into
position, ensuring it is correctly located with
the lower cover, and tighten its retaining bolts.
17 Clip the wiring loom into its retaining clips
on the front of the centre cover, then refit the
upper cover as described in paragraph 15.

Lower cover

18 Locate the lower cover over the timing
belt sprocket, and tighten its retaining bolts.

5.11b ... and remove the crankshaft

19 Fit the pulley to the end of the crankshatft,
ensuring it is fitted the correct way round, and
tighten its bolts to the specified torque.

20 Refit centre (where applicable) and upper
covers as described above.

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

Inner cover - 1.6 litre engines

22 Refitting is a reversal of removal. Ensure
that the cupped lower edge of the cover
engages correctly with the lip at the top of the
crankshaft oil seal housing as the cover is
refitted.

6 Timing belt - general ‘%
information, removal and N
refitting §

Note: On early 1.4 litre engines, the
manufacturer’s specify the use of a special
electronic tool (SEEM C.TRONIC type 105 beft
tensioning measuring tool, and valve rocker
contact plate (-).0132 AE) to correctly set the
timing belt tension. If access to this equipment
cannot be obtained, an approximate setting
can be achieved using the method described
below. If the method described is used, the
tension must be checked using the special
electronic tool at the earliest possible

pulley

opportunity. Do not drive the vehicle over
large distances, or use high engine speeds,
until the belt tension is known to be correct.

General information

1 The timing belt drives the camshaft(s) and
coolant pump from a toothed sprocket on the
front of the crankshaft. If the belt breaks or
slips in service, the pistons are likely to hit the
valve heads, resulting in extensive (and
expensive) damage.

2 The timing belt should be renewed at the
specified intervals (see Chapter 1A), or earlier
if it is contaminated with oil, or if it is at all
noisy in operation (a ‘scraping’ noise due to
uneven wear).

3 If the timing belt is being removed, it is a
wise precaution to check the condition of the
coolant pump at the same time (check for
signs of coolant leakage). This may avoid the
need to remove the timing belt again at a later
stage, should the coolant pump fail.

4 On later 1.4 litre engines an automatic
timing belt tensioner is used to maintain the
correct tension on the timing belt after the
initial setting procedure has been carried out.
The automatic type tensioner can be identified
by the index arm and tension position marks
on the side of the tensioner body (see
illustration 6.33). If this type of tensioner is

S |

5.12 Undo the bolts (arrowed) and remove the timing belt lower
cover

5.14 Undo the bolts (arrowed) and remove the inner cover
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6.8 Slacken the nut then pivot the
tensioner pulley clockwise to relieve the
timing belt tension - 1.4 litre engines

fitted, follow the procedures for ‘later 1.4 litre
engines’ when refitting the timing belt.

Removal

5 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

6 Align the engine assembly/valve timing
holes as described in Section 3, and lock both
the camshaft sprocket and the flywheel in
position.

Caution: Do not attempt to rotate the
engine whilst the locking tools are in
position.

7 Remove the remaining timing belt cover(s)
as described in Section 5.

1.4 litre engines

8 Loosen the timing belt tensioner pulley
retaining nut (see illustration). Pivot the
pulley approximately 60° in a clockwise
direction, using a key fitted to the hole in the
pulley hub, then retighten the retaining nut. On
early engines, an 8 mm square section key will
be required (see Tool Tip), and on later
engines with an automatic tensioner, an Allen
key will be needed.

9 If the timing belt is to be re-used, use white
paint or similar to mark the direction of
rotation on the belt (if markings do not already
exist). Slip the belt off the sprockets,

1.6 litre engines

10 Slacken the timing belt tensioner pulley
retaining nut and, using a hexagonal key.
rotate the pulley clockwise until the index arm

6.16 Pivot the tensioner pulley anti-
clockwise to remove all freeplay from the
timing belt then tighten the pulley nut

If you're having difficulty finding a
square-section tool that will fit the
tensioner pulley, obtain a length of
standard 8 mm door handle rod from a
DIY shop and cut it to length (A). Insert
the rod into the pulley hub and rotate
the pulley with an 8 mm spanner (B).

is in the minimum tension position (see
illustration). Temporarily tighten the tensioner
pulley nut in this position.

11 If the timing belt is to be re-used, use
white paint or similar to mark the direction of
rotation on the belt (if markings do not already
exist). Slip the belt off the sprockets.

All engines

12 Check the timing belt carefully for any
signs of uneven wear, splitting, or oil
contamination. Pay particular attention to the
roots of the teeth. Renew the belt if there is
the slightest doubt about its condition. If the
engine is undergoing an overhaul, and has
covered more than 40 000 miles (60 000 km)
with the existing belt fitted, renew the belt as a
matter of course, regardless of its apparent
condition. The cost of a new belt is nothing
when compared to the cost of repairs, should
the belt break in service. If signs of oil
contamination are found, trace the source of
the oil leak, and rectify it. Wash down the
engine timing belt area and all related
components, to remove all traces of oil.

13 Prior to refitting, thoroughly clean the
timing belt sprockets. Check that the
tensioner and pulleys rotate freely, without
any sign of roughness. If necessary, renew the
pulleys as described in Section 7. Make sure
that the locking tools are still in place, as
described in Section 3.

Refitting -
early 1.4 litre engines

14 Manoeuvre the timing belt into position,
ensuring that the arrows on the belt are
pointing in the direction of rotation (clockwise,
when viewed from the right-hand end of the
engine).

15 Do not twist the timing belt sharply while
refitting it. Fit the belt over the crankshaft and
camshaft sprockets. Make sure that the ‘front

6.10 Timing belt tensioner - 1.6 litre
engines

Minimum tension position

Normal tension position

Maximum tension position

Index arm

Hole for hexagonal key

Tensioner pulley bolt

Oy O & QO MY -

run’ of the belt is taut - ie, ensure that any
slack is on the tensioner pulley side of the
belt. Fit the belt over the coolant pump
sprocket and tensioner pulley. Ensure that the
belt teeth are seated centrally in the
sprockets.

16 Loosen the tensioner pulley retaining nut.
Pivot the pulley anti-clockwise to remove all
free play from the timing belt, then retighten
the nut (see illustration). Tension the timing
belt as described under the relevant sub-
heading.

Tensioning without the
special electronic measuring tool

Note: If this method is used, ensure that the
belt tension is checked using the electronic
measuring tool at the earliest possible
opportunity.

17 If the special tool is not available, an
approximate setting may be achieved as
follows. Slacken the tensioner pulley retaining
nut and pivot the pulley anti-clockwise until it
is just possible to twist the timing belt through
90° by finger and thumb, midway between the
crankshaft and camshaft sprockets. The
deflection of the belt at the mid-point between
the sprockets should be approximately
6.0 mm. Hold the tensioner pulley in this
position and tighten the retaining nut.

18 Remove the locking tools from the
camshaft sprocket and flywheel.

19 Using a suitable socket and extension bar
on the crankshaft sprocket bolt, rotate the
crankshaft through four complete rotations in
a clockwise direction (viewed from the right-
hand end of the engine).

Caution: Do not at any time rotate the
crankshaft anti-clockwise.

20 Slacken the tensioner pulley nut,
retension the belt as described in para-
graph 17, then tighten the tensioner pulley nut
to the specified torque.
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6.26 Fit the rocker arm plate (1) to the
cylinder head and use the contact bolts (2)
to lift the rocker arms clear of the
camshaft (see text). Note the correct
location for the measuring tool (3)

21 Rotate the crankshaft through a further
two turns clockwise, and check that both the
camshaft sprocket and flywheel timing holes
are still correctly aligned.

22 If all is well, refit the timing belt covers as
described in Section 5, and reconnect the
battery negative terminal.

Tensioning using the
special electronic measuring tool

23 Fit the special belt tensioning measuring
equipment to the front run of the timing beit,
approximately midway between the camshaft
and crankshaft sprockets. Position the
tensioner pulley so that the belt is tensioned
to a setting of 44 SEEM units, then retighten
its retaining nut.

24 Remove the locking tools from the
camshaft sprocket and flywheel, and remove
the measuring tool from the belt.

25 Using a suitable socket and extension bar
on the crankshaft sprocket bolt, rotate the
crankshaft through four complete rotations in
a clockwise direction (viewed from the right-
hand end of the engine). Do not at any time
rotate the crankshaft anti-clockwise. Refit the
locking tool to the flywheel and check that the
camshaft sprocket timing hole is aligned.

26 To ensure an accurate reading, it is
necessary to remove the valve spring load
from the camshaft by fitting the valve rocker
contact plate (-).0132 AE. Remove the
cylinder head cover (see Section 4), then
slacken the eight rocker arm contact bolts in
the valve rocker contact plate. Fit the contact
plate to the cylinder head cover studs,
observing the correct fitted direction, and
secure it with the cover nuts (see illustration).
Tighten each rocker arm contact boit until the
rockers are just free of the camshaft lobes. Do
not over-tighten the contact bolts otherwise
the valves will contact the pistons.

H44710

6.33 Timing belt tensioner - later 1.4 litre
engines
1 Hole for hexagonal key
2 Normal tension position
3 Maximum tension position

27 Refit the measuring tool to the belt,
slacken the tensioner pulley retaining nut, and
gradually release the tensioner pulley until a
setting of between 29 and 33 SEEM units is
indicated on the measuring tool. Retighten the
tensioner pulley retaining nut to the specified
torque.

28 Remove the measuring tool from the belt
then unscrew the nuts and remove the rocker
arm contact plate from the cylinder head.

29 Remove the flywheel locking tool, then
rotate the crankshaft through another four
compiete rotations in a clockwise direction.
Refit the fiywheel locking tool and check that
the camshaft timing hole is correctly aligned
with the cylinder head hole.

30 If all is well, refit the timing beit covers
and cylinder head cover as described in
Sections 4 and 5. Note: If the rocker arm
adjusting screws were moved, adjust the valve
clearances before refitting the cylinder head
cover.

Refitting -
later 1.4 litre engines

31 Manoeuvre the timing belt into position,
ensuring that the arrows on the belt are
pointing in the direction of rotation (clockwise,
when viewed from the right-hand end of the
engine).

32 Do not twist the timing belt sharply while
refitting it. Fit the belt over the crankshaft and

6.40 Note the timing belt marks which
correspond to the camshaft sprockets and
crankshaft sprocket — 1.6 litre engines

camshaft sprockets. Make sure that the ‘front
run’ of the belt is taut — ie, ensure that any
slack is on the tensioner pulley side of the
belt. Fit the belt over the coolant pump
sprocket and tensioner pulley. Ensure that the
beit teeth are seated centrally in the
sprockets.

33 Remove the crankshaft and camshaft
locking tools, then slacken the tensioner
pulley nut and, using a hexagonal key, rotate
the pulley anti-clockwise until the index arm is
in the maximum tension position (see
illustration). Tighten the pulley retaining nut.
34 Using a socket on the crankshaft pulley
bolt, rotate the crankshaft clockwise 10
complete revolutions, and refit the crankshaft
locking tool as described in Section 3.

35 Check the timing is correct by inserting
the camshaft sprocket locking tool (Sec-
tion 3). If the tool cannot be inserted, slacken
the tensioner, remove the belt, refit the locking
tools, and start again from paragraph 31.

36 Remove the crankshaft and camshaft
locking tools.

37 Hold the hexagonal key in the tensioner
pulley to maintain the tension, then slacken
the pulley nut, and rotate the tensioner to
bring the index arm to the normal tension
position (see illustration 6.33). Tighten the
pulley nut to the specified torque.

38 Rotate the crankshaft two complete
revolutions, and check that the crankshaft and
camshaft locking tools can still be inserted.
39 The remainder of refitling is a reversal of
removal.

Refitting - 1.6 litre engines

40 Manoeuvre the timing belt into position,
ensuring that the arrows on the belt are
pointing in the direction of rotation (clockwise,
when viewed from the right-hand end of the
engine). Note that there are three marks on a
new belt which correspond to marks on the
crankshaft and camshaft sprockets (see
illustration).

41 Do not twist the timing belt sharply while
refitting it. Fit the belt over the crankshaft and
camshaft sprockets aligning the marks on the
belt with those on the crankshaft and
camshaft sprockets. Make sure that the ‘front
run’ of the belt is taut — ie, ensure that any
slack is on the tensioner pulley side of the
beit. Fit the belt over the coolant pump
sprocket, idler pulley and tensioner puliey.
Ensure that the belt teeth are seated centrally
in the sprockets.

42 Insert the hexagonal key on the tensioner
pulley, slacken the pulley nut and rotate the
key to bring the index arm to the maximum
tension position (see illustration 6.10).
Tighten the tensioner roller nut securely.

43 Remove the camshaft and crankshaft
locking tools, and rotate the crankshaft 4
complete revolutions clockwise, and refit the
crankshaft locking tool.

44 |nsert the hexagon key in the tensioner,
slacken the nut and rotate the tensioner using
the key, until the index arm is in the normal
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tension position (see illustration 6.10).
Tighten the tensioner nut to the specified
torgue.

45 Remove the crankshaft locking tool, and
rotate the crankshaft two complete
revolutions clockwise. Check the position of
the tensioner index arm — it should be no more
than 2.0 mm away from the normal tension
position. If it is, repeat the belt fitting
procedure from paragraph 40.

46 Refit the timing belt covers as described
in Section 5, then on completion, reconnect
the battery.

7 Timing belt tensioner and
sprockets — removal,

inspection and refitting

V(i

Removal

Camshaft sprocket - 1.4 litre engines

1 Remove the timing belt as described in
Section 6.

2 Withdraw the crankshaft and camshaft
locking tools, and using a spanner or socket
on the crankshaft pulley bolt, rotate the
crankshaft backwards (anti-clockwise) 90°.
This is to prevent any accidental contact
between the pistons and valves.

3 Slacken the camshaft sprocket retaining
bolt and remove it, along with its washer. To
prevent the camshaft rotating as the bolt is
slackened, a sprocket-holding tool will be
required. In the absence of the manufacturer’s
special tool, an acceptable substitute can be
fabricated as follows. Use two lengths of steel
strip (one long, the other short), and three nuts
and bolts; one nut and bolt forms the pivot of
a forked tool, with the remaining two nuts and
bolts at the tips of the ‘forks’ to engage with
the sprocket spokes (see Tool Tip).

Caution: Do not attempt to use the
sprocket locking pin to prevent the
sprocket from rotating whilst the bolt is
slackened.

4 With the retaining bolt removed, slide the
sprocket off the end of the camshaft. If the
sprocket locating pin is a loose fit, remove it
for safe-keeping. Examine the camshaft oil
seal for signs of oil leakage and, if necessary,
renew it as described in Section 8.

7.12a Remove the retaining bolt and
washer ...

TOOL

i

Using a home-made tool to hold the
camshaft sprocket stationary whilst the
bolt is tightened (shown with the
cylinder head removed).

Camshaft sprockets - 1.6 litre engines

5 Remove the cylinder head covers as
described in Section 4.

6 Remove the timing belt as described in
Section 6.

7 Withdraw the crankshaft and camshaft
locking tools, and using a spanner or socket
on the crankshaft pulley bolt, rotate the
crankshaft backwards (anti-clockwise) 90°.
This is to prevent any accidental contact
between the pistons and valves.

8 Using an open-ended spanner on the
square section to counter-hold the camshaft,
undo the sprocket retaining bolt (see
illustration).

Caution: Do not attempt to use the
sprocket locking pin to prevent the
sprocket from rotating whilst the bolt is
slackened.

9 With the retaining bolt removed, slide the
sprocket off the end of the camshaft. Note
that the key is integral with the sprocket.
Examine the camshaft oil seals for signs of oil
leakage and, if necessary, renew as described
in Section 8.

Crankshaft sprocket

10 Remove the timing beit as described in
Section 6.

11 Slacken the crankshaft sprocket bolt. To
prevent crankshaft rotation as the bolt is
slackened, select top gear, and have an

7.8 Use an open-ended spanner to counter-
hold the camshaft whilst slackening the
sprocket bolt - 1.6 litre engines

has been removed from the vehicle, it will be
necessary to lock the flywheel (see Section 15).
Caution: Do not be tempted to use the
flywheel locking pin to prevent the
crankshaft from rotating; temporarily
remove the locking pin prior to slackening
the pulley bolt, then refit it once the bolt
has been slackened.

12 Unscrew the retaining bolt and washer,
then slide the sprocket off the end of the
crankshaft (see illustrations).

13 If the Woodruff key is a loose fit in the
crankshaft, remove it and store it with the
sprocket for safe-keeping. If necessary, also
slide the flanged spacer (where fitted) off the
end of the crankshaft (see illustration).
Examine the crankshaft oil seal for signs oil
leakage and, if necessary, renew as described
in Section 14.

Tensioner pulley

14 Remove the lower timing belt cover (see
Section 5).

15 Lock the camshaft and crankshaft at TDC
on No 1 cylinder as described in Section 3.

16 Slacken and remove the timing belt
tensioner pulley retaining nut, and slide the
pulley off its mounting stud. Examine the
mounting stud for signs of damage and, if
necessary, renew it.

Idier pulley

17 Remove the lower timing belt cover (see
Section 5).

18 Lock the camshaft and crankshaft at TDC
on No 1 cylinder as described in Section 3.

assistant apply the brakes firmly. If the engine

sprocket

. s

7.13 Remove the Woodruff key and flanged
spacer (where fitted) from the crankshaft
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!
7.24a The locating pin must engage with
the slot (arrowed)

19 Slacken the timing belt tensioner pulley
retaining nut, to release the tension from the
timing belt.

20 Slacken and remove the timing belt idler
pulley retaining nut, and slide the pulley off its
mounting stud. Examine the mounting
stud for signs of damage and, if necessary,
renew it.

Inspection

21 Clean the sprockets thoroughly, and
renew any that show signs of wear, damage
or cracks.

22 Clean the tensioner/idler pulleys, but do
not use any strong solvent which may enter
the pulley bearings. Check that the pulleys
rotate freely about their hubs, with no sign of
stiffness or of free play. Renew them if there is
any doubt about their condition, or if there are
any obvious signs of wear or damage.

23 Inspect the timing belt (see Section 6).
Renew the belt if there is any doubt about its
condition.

Refitting

Camshaft sprocket

24 Refit the locating pin (where removed)
then locate the sprocket on the end of the
camshaft. Ensure that the locating pin is
correctly engaged with the sprocket and the
cut-out in the camshaft end. Note that on
1.6 litre engines, the exhaust sprocket is
marked E and the inlet sprocket is marked A
(see illustrations).

25 Refit the sprocket retaining bolt and
washer. Tighten the bolt to the specified
torgue, whilst retaining the sprocket/camshaft
with the method used on removal.

26 Realign the timing hole in the camshaft
sprocket (see Section 3) with the corresponding
hole in the cylinder head, and refit the locking
pin.

27 Rotate the crankshaft 90° in the normal
direction of rotation (clockwise), until the
crankshaft locking pin can be inserted.

28 Refit the timing belt as described in Sec-
tion 6. On 1.6 litre engines, refit the cylinder
head covers as described in Section 4.

Crankshaft sprocket
29 |ocate the Woodruff key in the crankshaft

7.24b On 1.6 litre engines, the inlet
sprocket is marked A (arrowed) and the
exhaust E

end, then slide on the flanged spacer (where
fitted) aligning its slot with the Woodruff key.
30 Align the crankshaft sprocket slot with the
Woodruff key, and slide it onto the end of the
crankshaft.

31 Temporarily remove the locking pin from
the rear of the flywheel, then refit the
crankshaft sprocket retaining bolt and
washer. Tighten the bolt to the specified
torgue, whilst preventing crankshaft rotation
using the method employed on removal. Refit
the locking pin to the rear of the flywheel.

32 Refit the timing belt as described in
Section 6.

Idler pulley

33 Refit the idler pulley to its mounting stud,
refit the retaining nut and tighten it to the
specified torgue.

34 Ensure that the *front run’ of the timing
belt is taut — ie, ensure that any slack is on the
pulley side of the belt. Check that the belt is
centrally located on all its sprockets, Rotate
the tensioner pulley anti-clockwise to remove
all free play from the timing belt, then tighten
the pulley retaining nut securely.

35 Tension the timing belt as described in
Section 6.

36 Once the belt is correctly tensioned,
refit the timing belt covers as described in
Section 5.

Tensioner pulley

37 Refit the tensioner pulley to its mounting
stud, ensuring the cut-out aligns with the pin
(see illustration), and fit the retaining nut.

S, = E
8.3 Carefully prise the camshaft oil seal
out with a flat-bladed screwdriver

R < .. -
out aligns the locating pin
(arrowed)

7.37 The cut-

38 Ensure that the ‘front run’ of the belt is
taut — ie, ensure that any slack is on the pulley
side of the belt. Check that the belt is centrally
located on all its sprockets. Rotate the pulley
anti-clockwise to remove all free play from the
timing belt, then tighten the pulley retaining
nut securely.

39 Tension the timing belt as described in
Section 6.

40 Once the belt is correctly tensioned,
refit the timing belt covers as described in
Section 5.

8 Camshaft oil seal(s) -
renewal

Vi

Note: If the camshaft oil seal has been leaking,
check the timing belt for signs of oil
contamination; the belt must be renewed if
signs of oil contamination are found. Ensure
that all traces of oil are removed from the
sprockets and surrounding area before the
new belt is fitted,

1 Remove the camshaft sprocket as
described in Section 7.

2 Noted the fitted depth of the oil seal in
relation to the cylinder head face as a guide
for refitting.

3 Punch or drill two small holes opposite
each other in the oil seal. Screw a self-tapping
screw into each, and pull on the screws with
pliers to extract the seal. Alternatively,
carefully prise the seal out using a flat-bladed
screwdriver (see illustration).

4 Clean the seal housing, and polish off any
burrs or raised edges, which may have
caused the seal to fail in the first place.

5 Lubricate the lips of the new seal with clean
engine oil, and drive it into position until it is at
the fitted depth as noted during removal. Use
a suitable tubular drift, such as a socket,
which bears only on the hard outer edge of
the seal. Take care not to damage the seal lips
during fitting. Note that the seal lips should
face inwards.

6 Refit the camshaft sprocket as described in
Section 7.
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9.5 Check the valve clearances using
feeler gauges

9 Valve clearances - 3;5
checking and adjustment g:

-

Note 1: The valve clearances must be

checked and adjusted only when the engine is
cold.

Note 2: This procedure applies only to 1.4 litre
engines — the valve clearances on 1.6 litre
engines are maintained by hydraulic
compensator units built into the cam followers.
1 The importance of having the valve
clearances comrectiy adjusted cannot be
overstressed, as they vitally affect the
performance of the engine. If the clearances are
too big, the engine will be noisy (characteristic
rattling or tapping noises) and engine efficiency
will be reduced, as the valves open too late and
close too early. A more serious problem arises if
the clearances are toc small, however. If this is
the case, the valves may not close fully when
the engine is hot, resuiting in serious damage to
the engine (eg, bumt valve seats and/or cylinder
head warping/cracking). The clearances are
checked and adjusted as follows.

2 Remove the cylinder head cover as
described in Section 4.

3 The engine can now be turned using a
suitable socket and extension bar fitted to the
crankshaft sprocket bolt.

4 It is important that the clearance of each
valve is checked and adjusted only when the
valve is fully closed, with the rocker arm resting
on the heel of the cam (directly opposite the

adjustments in the following sequence, noting
that No 1 cylinder is at the transmission end of
the engine. The correct valve clearances are
given in the Specifications at the start of this
Chapter. The valve locations can be
determined from the position of the manifolds.

Vaive fully open Adjust valves

No 1 exhaust No 3 inlet and No 4 exhaust
No 3 exhaust No 4 inlet and No 2 exhaust
No 4 exhaust No 2 inlet and No 1 exhaust
No 2 exhaust No 1 inlet and No 3 exhaust

5 With the relevant valve fully open, check the
clearances of the two valves specified. The
clearances are checked by inserting a feeler
blade of the correct thickness between the
valve stem and the rocker arm adjusting screw.
The feeler blade should be a light, sliding fit. If
adjustment is necessary, slacken the adjusting
screw locknut, and turn the screw as
necessary (see illustration). Once the comrect
clearance is obtained, hold the adjusting screw
and tighten the locknut securely. Once the
locknut has been tightened, recheck the valve
clearance, and adjust again if necessary.

6 Rotate the crankshaft until the next valve in
the sequence is fully open, and check the
clearances of the next two specified valves.

7 Repeat the procedure until all eight valve
clearances have been checked (and if
necessary, adjusted), then refit the cylinder
head cover as described in Section 4.

G
/4

10 Camshaft(s) and rocker
arms/followers - removal,
inspection and refitting

Vg

General information

1 On 1.6 litre engines, the valves are operated
by followers incorporating hydraulic
compensator units, between the camshafts
and the top of the valves. On 1.4 litre engines,
the valves are operated by rocker arms
between the camshaft and the top of the
valves. The rocker arm assembly is secured to
the top of the cylinder head by the cylinder
head bolts. Alithough in theory it is possible to
undo the head bolts and remove the rocker
arm assembly without removing the head, in
practice, this is not recommended. Once the

peak). This can be ensured by carrying out the

10.4 Remove the circlip and slide the
components from the rocker shaft -
1.4 litre engines

10.5 Lock two nuts together to enable the
stud to be unscrewed from the left-hand
end pedestal - 1.4 litre engines

bolts have been removed, the head gasket will
be disturbed, and the gasket will almost
certainly leak or blow after refitting. For this
reason, removal of the rocker arm assembly
cannot be done without removing the cylinder
head and renewing the head gasket.

2 On 1.6 litre engines, the camshafts can be
removed upwards from the cylinder head. On
1.4 litre engines, the camshaft is slid out of the
right-hand end of the cyfinder head, and it therefore
cannot be removed without first removing the
cylinder head, due to a lack of clearance.

Removal

Rocker arms - 1.4 litre engines

3 Remove the cylinder head as described in
Section 11.

4 To dismantle the rocker arm assembly,
carefully prise off the circlip from the right-
hand end of the rocker shaft; retain the rocker
pedestal, to prevent it being sprung off the end
of the shaft. Slide the various components off
the end of the shaft, keeping all components in
their correct fitted order (see illustration).
Make a note of each component's correct
fitted position and orientation as it is removed,
to ensure it is fitted comrectly on reassembly.
Note: Avoid touching the rocker arm roller
bearing surfaces with your fingers.

5 To separate the left-hand pedestal and shaft,
first unscrew the cylinder head cover retaining
stud from the top of the pedestal; this can be
achieved using a stud extractor, or two nuts
locked together (see illustration). With the stud
removed, unscrew the grub screw from the top
of the pedestal, and withdraw the rocker shaft.

Camshaft - 1.4 litre engines

6 Remove the cylinder head as described in
Section 11.

7 With the head on a bench, remove the
locking tool, then remove the camshaft
sprocket as described in Section 7.

8 On early models, remove the ignition coil
module from the left-hand end of the cylinder
head (see Chapter 5B) then undo the bolts
and remove the coil mounting bracket. On
later models, unbolt the coolant housing from
the left-hand end of the cylinder head.

9 Undo the retaining bolt and slide out the
camshaft thrust fork (see illustration).

10.9 Undo the bolt and slide out the
camshaft thrust fork (arrowed) - 1.4 litre
engines
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10 Note the fitted depth of the camshaft oil
seal in relation to the cylinder head face as a
guide for refitting. Using a large flat-bladed
screwdriver, carefully prise the oil seal out of
the right-hand end of the cyiinder head, then
slide out the camshaft (see illustrations).

Camshafts/followers -
1.6 litre engines

11 Remove the camshaft sprockets as
described in Section 7, then remove the
timing belt inner cover as described in Sec-
tion 5.

12 Starting from the outside, working in a
spiral pattern, progressively and evenly
slacken the camshaft bearing housing
retaining bolts, and lift the housing from the
cylinder head (see illustration).

13 Identify each camshaft for position - the
inlet camshaft is at the rear and the exhaust
camshaft is at the front of the cylinder head.
Also note the TDC position of each camshaft
for correct refitting.

14 Remove the camshafts by pressing on the
transmission ends to release the opposite
ends from their bearings. Withdrawn the
camshafts from the cylinder head and slide
the oil seals from the ends.

15 Obtain 16 small, clean plastic containers,
and number them inlet 1 to 8 and exhaust 1
to 8; alternatively, divide a larger container
into 16 compartments and number each
compartment accordingly. Using a rubber
sucker, withdraw each follower in turn, and
place it in its respective container. Don’t
interchange the followers, the wear rate will
be much increased.

Inspection

Rocker arm assembly

16 Examine the rocker arm roller surfaces
which contact the camshaft lobes for wear
ridges and scoring. Renew any rocker arms
on which the rollers show signs of damage. If
a rocker arm roller surface is badly scored,
also examine the corresponding lobe on the
camshaft for wear, as both will likely be wom.
Renew worn components as necessary. The
rocker arm assembly can be dismantled as
described in paragraphs 4 and 5.

17 Inspect the ends of the (valve clearance)

10.12 Evenly and progressively slacken
the camshaft housing retaining bolts -
1.6 litre engines

10.10a Prise out the ocil seal ...

adjusting screws for signs of wear or damage,
and renew as required.

18 If the rocker arm assembly has been
dismantied, examine the rocker arm and shaft
bearing surfaces for wear ridges and scoring.
If there are obvious signs of wear, the relevant
rocker arm(s) and/or the shaft must be
renewed.

Camshaft(s)

19 Examine the camshaft bearing surfaces
and cam lobes for signs of wear ridges and
scoring. Renew the camshaft if any of these
conditions are apparent. Examine the
condition of the bearing surfaces, both on the
camshaft journals and in the cylinder
head/bearing housing. If the head bearing
surfaces are worn excessively, the cylinder
head will need to be renewed.

20 On 1.4 litre engines, examine the thrust
fork for signs of wear or scoring, and renew as
necessary.

21 On 1.6 litre engines, examine the
hydraulic follower surfaces which contact the
camshaft lobes for wear ridges and scoring.
Renew any follower where these conditions
are apparent. If a follower bearing surface is
badly scored, also examine the corresponding
lobe on the camshaft for wear, as it is likely
that both will be worn. Renew any
components as necessary.

Refitting

Rocker arms - 1.4 litre engines

22 Iif the rocker arm assembly was
dismantled, refit the rocker shaft to the lefi-
hand pedestal, aligning its locating hole with
the pedestal threaded hole. Refit the grub
screw, and tighten it securely. With the grub
screw in position, refit the cylinder head cover
mounting stud to the pedestal, and tighten it
securely. Apply a smear of clean engine oil to
the shaft, then slide on all removed
components, ensuring each is correctly fitted in
its original position. Note: Avoid touching the
rocker arm roller bearing surfaces with your
fingers. Once all components are in position on
the shaft, compress the right-hand pedestal
and refit the circlip. Ensure that the circlip is
correctly located in its groove on the shaft.

23 Refit the cylinder head and rocker arm
assembly as described in Section 11.

10.10b ... then slide out the camshaft
from the cylinder head - 1.4 litre engines

Camshaft - 1.4 litre engines

24 Ensure that the cylinder head and
camshaft bearing surfaces are clean, then
liberally oil the camshaft bearings and lobes.
Slide the camshaft back into position in the
cylinder head.

25 Locate the thrust fork with the left-hand
end of the camshaft. Refit the fork retaining
bolt, tightening it to the specified torque
setting.

26 On early models, refit the mounting
bracket, then refit the ignition coil module with
reference to Chapter 5B. On later modeis,
ensure that the coolant housing and cylinder
head mating surfaces are clean and dry, then
apply a smear of sealant to the housing
mating surface. Refit the housing to the
cylinder head, and securely tighten its
retaining bolts.

27 Lubricate the lips of the new seal with
clean engine oil, then drive it into position until
it is at the fitted depth noted during removal.
Use a suitable tubular drift, such as a socket,
which bears only on the hard outer edge of
the seal. Take care not to damage the seal lips
during fitting. Note that the seal lips should
face inwards.

28 Refit the camshaft sprocket as described
in Section 7.

29 Refit the cylinder head as described in
Section 11.

Camshafts/followers -
1.6 litre engines

30 Before commencing refitting, remove all
traces of oil from the bearing housing
retaining bolts holes in the cylinder head,
using a clean rag. Also ensure that both the
cylinder head and bearing housing mating
faces are clean and free from oil.

31 Liberally oil the cylinder head hydraulic
follower bores and the followers, Carefully
refit the followers to the cylinder head,
ensuring that each follower is refitted to its
original bore. Some care will be required to
enter the followers squarely into their bores.
Check that each follower rotates freely.

32 Liberally oil the camshaft bearings in the
cylinder head and the camshaft lobes, then
refit the camshafts to the cylinder head in the
previously noted positions. The locating notch
in the right-hand end of the camshafts should
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10.32 Position the inlet camshaft locking
notch at the 7 o’clock position and the
exhaust camshaft at 8 o’clock (arrowed) -
1.6 litre engines

be positioned at the 7 o’clock position on the
inlet camshaft, and the 8 o’clock position on
the exhaust camshaft (see illustration).

33 Apply a bead of silicone-based jointing
compound around the perimeter of the mating
faces and around the retaining bolt hole
locations (see illustration).

34 Refit the bearing housing, and tighten the
bolts progressively, in sequence, to the
specified torque (see illustration).

35 Fit new oil seals with reference to Sec-
tion 8.

36 Refit the timing belt inner cover as
described in Section 5.

37 Refit the camshaft sprockets as described
in Section 7.

ity
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11 Cylinder head -
removal and refitting

[/4

HH

Note: Ensure the engine is cold before
removing the cylinder head.

Removal

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

2 Drain the cooling system as described in
Chapter 1A

3 Remove the ignition coil assembly (see
Chapter 5B) then remove the spark plugs (see
Chapter 1A).

4 Remove the cylinder head cover(s) as
described in Section 4.

5 Remove the timing belt upper and lower
covers as described in Section 5.

6 Align the engine assembly/valve timing
holes as described in Section 3, and lock both
the camshaft sprocket(s) and flywheel in
position.

Caution: Do not attempt to rotate the
engine whilst the tools are in position.

1.4 litre engines

7 Note that the following text assumes that
the cylinder head will be removed with both
inlet and exhaust manifolds attached; this is
easier, but makes it a bulky and heavy
assembly to handle. If it is wished to remove

H44709

10.33 Apply a bead of silicone sealant to the cylinder head mating surface (arrowed) -
1.6 litre engines
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10.34 Camshaft bearing housing bolts tightening sequence - 1.6 litre engines

the manifolds first, proceed as described in
Chapter 4A.

8 Carry out the following operations as
described in Chapter 4A:

a) Remove the air cleaner assembly and air
intake ducting.

b) Disconnect the exhaust system front pipe
from the manifold and from the bracket
on the transmission. Disconnect or
release the oxygen sensor wiring.

c) Disconnect the fuel feed hose (and, where
applicable, the return hose) from the fuel
rail (plug all openings, to prevent loss of
fuel and entry of dirt into the fuel system).

d) Note their fitted positions, then
disconnect the relevant electrical
connectors and vacuum/breather hoses
from the inlet manifold and throttle
housing.

e) Where necessary unbolt the support
bracket from the inlet manifoid.

f) Disconnect the accelerator cable (where
fitted).

g) On models with air injection, disconnect
the hose from the injection valve which is
fitted to the exhaust manifold.

9 Note their fitted positions, then siacken the
retaining clips, and disconnect the coolant
hoses from the cylinder head. Likewise, note
the routing, then disconnect all electrical
connectors from the cylinder head.

10 Slacken and remove the bolt securing the
engine oil dipstick tube to the cylinder head.
11 On later models with power steering,
referring to Chapter 10, unbolt the power
steering pump from its mounting bracket.
Undo the power steering pipe retaining clip
screws then position the pump clear of the
engine. Support the weight of the pump by

tying it to the vehicle body to prevent any
excess strain being placed on the hydraulic
pipes/hoses. Note: There is no need to
disconnect the pipe/hose from the pump.

12 Loosen the timing belt tensioner pulley
retaining nut. Pivot the pulley approximately
60° in a clockwise direction, using a key fitted
to the hole in the pulley hub, then retighten the
retaining nut. On early engines, an 8 mm
square section key will be required, and on
later engines with an automatic tensioner, an
Allen key will be needed.

13 Disengage the timing belt from the
camshaft sprocket, and position the belt clear
of the sprocket. Ensure that the belt is not
bent or twisted sharply.

14 Working in the reverse of the tightening
sequence (see illustration 11.39a),

progressively slacken the cylinder head bolts
by half a turn at a time, until all bolts can be
unscrewed by hand (see illustration).

15 With all the cylinder head bolts removed,
lift the rocker arm assembly off the cylinder

11.14 Slacken and remove the cylinder
head bolts - 1.4 litre engines
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11.15 l.rﬂoﬂtl'le rocker arm assembty-
1.4 litre engines

head (see illustration). Note: Avoid touching
the rocker arm roller bearing surfaces with
your fingers. Note the locating pins which are
fitted to the base of each rocker arm pedestal,
If any pin is a loose fit in the head or pedestal,
remove it for safe-keeping.

16 The joint between the cylinder head and
gasket, and the cylinder block/crankcase
must now be broken without disturbing the
wet liners. To break the joint, obtain two stout
screwdrivers which fit into the cylinder head
bolt holes. Gently “rock’ the cylinder head free
towards the front of the car (see illustration).
Do not try to swivel the head on the cylinder
block/crankcase; it is located by dowels, as
well as by the tops of the liners. Note: If care
is not taken and the liners are moved, there is
also a possibility of the bottom seals being
disturbed, causing leakage after refitting the
head. When the joint is broken, lift the cylinder
head away; seek assistance if possible, as it is
a heavy assembly, especially if it is being
removed complete with the manifolds.

17 Remove the gasket from the top of the
block, noting the two locating dowels. If the
locating dowels are a loose fit, remove them
and store them with the head for safe-keeping.
Do not discard the gasket — it will be needed
for identification purposes (see paragraphs 29
and 30). Operations that require the rotation of
the crankshaft (eg, cleaning the piston
crowns), should only be carried out once the
cylinder liners are firmly clamped in position
(see illustration). In the absence of the
manufacturer's special liner clamps, the liners
can be clamped in position using large flat
washers positioned underneath suitable-
length bolts. Alternatively, the original head
bolts could be temporarily refitted, with
suitable spacers fitted to their shanks.

18 |If the cylinder head is to be dismantled for
overhaul, remove the camshaft as described in
Section 10, then refer to Part D of this Chapter.

1.6 litre engines

19 Note their fitted positions, then slacken
the retaining clips, and disconnect the coolant
hoses from the cylinder head. Likewise, note
the routing, then disconnect all electrical
connectors from the cyiinder head.

20 Remove the inlet and exhaust manifolds
as described in Chapter 4A.

11.16 Use two stout screwdrivers to rock
the cylinder head free from the block -
1.4 litre engines

21 Remove the timing belt inner cover as
described in Section 5.

22 Working in the reverse of the tightening
sequence (see illustration 11.39b),
progressively slacken the cylinder head bolts
by half a tumn at a time, until all bolts can be
unscrewed by hand.

23 Lift the cylinder head away; seek assistance
if possible, as it is a heavy assembly.

24 Remove the gasket from the top of the
block, noting the two locating dowels. If the
locating dowels are a loose fit. remove them
and store them with the head for safe-
keeping. Do not discard the gasket — it will be
needed for identification purposes (see
paragraphs 29 and 30).

25 [f the cylinder head is to be dismantled for
overhaul, remove the camshafts as described in
Section 10, then refer to Part D of this Chapter.

Preparation for refitting

26 The mating faces of the cylinder head and
cyilinder block/crankcase must be perfectiy clean
before refitting the head. Use a hard plastic or
wood scraper to remove all traces of gasket and
carbon; also clean the piston crowns. Note: On
1.4 litre engines, clamp the liners in position
before tuming the crankshaft (see paragraph 17).
Take particular care during the cleaning
operations, as aluminium alloy is easily
damaged. Also, make sure that the carbon is not
allowed to enter the oil and water passages - this
is particularly important for the lubrication
system, as carbon couid block the oil supply to
the engine’s components. Using adhesive tape
and paper, seal the water, oil and boit holes in
the cylinder block/crankcase. To prevent carbon
entering the gap between the pistons and bores,
smear a little grease in the gap. After cleaning
each piston, use a small brush to remove all
traces of grease and carbon from the gap, then
wipe away the remainder with a clean rag. Clean
all the pistons in the same way.

27 Check the mating surfaces of the cylinder
block/crankcase and the cylinder head for
nicks, deep scratches and other damage. If
slight, they may be removed carefully with a
file, but if excessive, machining may be the
only alternative to renewal.

28 If warpage of the cylinder head gasket
surface is suspected, use a straight-edge to

11.17 ciamp the cylinder liners in position
before rotating the crankshaft (clamps
arrowed) - 1.4 litre engines

check it for distortion. Refer to Part D of this
Chapter if necessary.

29 When purchasing a new cylinder head
gasket, it is essential that a gasket of the correct
thickness is obtained. On some models only
one thickness of gasket is available, so this is
not a problem. On other models, there are two
different thicknesses available - the standard
gasket, and a slightly thicker 'repair’ gasket
{+ 0.2 mm). The gaskets can be identified as
described in the following paragraph, using the
cut-outs on the left-hand end of the gasket.

30 With the gasket fitted the correct way up
on the cylinder block, there will be a single or
double cut-out at the rear of the left-hand side
of the gasket identifying the engine type (eg,
TUBJP engine). In the centre of the gasket
there will likely be another series of between 0
and 4 cut-outs, identifying the manufacturer
of the gasket and whether or not it contains
asbestos (these cut-outs are of little
importance). The important cut-out location is
at the front of the gasket; on the standard
gasket there will be no cut-out in this position,
whereas on the thicker ‘repair’ gasket there
will be a single cut-out (see illustration).

H44751

11.30 Cylinder head gasket identification
markings

A Engine type identification cut-out locations

B Gasket manufacturer identification cut-out
focations

C Gasket thickness identification cut-out
locations
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11.31 Measure the bolt length from the underside of the bolt head to the end of the bolt

Identify the gasket type, and ensure that the
new gasket obtained is of the correct
thickness. If there is any doubt as to which
gasket is fitted, take the old gasket along to
your dealer, and have him confirm the gasket
type.

31 Check the condition of the cylinder head
bolts, and particularly their threads, whenever
they are removed. Wash the bolts in suitable
solvent, and wipe them dry. Check each for
any sign of visible wear or damage, renewing
any bolt if necessary. Measure the length of
each bolt, from the underside of its head to
the bolt end, to check for stretching (see
illustration). The bolts for 1.4 litre engines are
175.5 mm in length when new; if any bolt has
stretched to more than 176.5 mm, renew all
the cylinder head bolts as a set. On 1.6 litre
engines, the maximum length for the bolts is
122.6 mm. Although the manufacturer's do
not actually specify that the bolts must be
renewed, it is strongly recommended that the
bolts should be renewed as a complete set,
regardless of their apparent condition,
whenever they are disturbed.

32 On 1.4 litre engines, prior to refitting the
cylinder head, check the cylinder liner
protrusion as described Chapter 2D, Sec-
ion 11.

Refitting

1.4 litre engines

33 Wipe clean the mating surfaces of the
cylinder head and cylinder block/crankcase.
Check that the two locating dowels are in
position at each end of the cylinder

block/crankcase surface and, if necessary,
remove the cylinder
illustration).

liner clamps (see

11.33 Ensure the locating dowels
{arrowed) are in position then fit the new
head gasket

34 Position a new gasket on the cylinder
block/crankcase surface, ensuring that its
identification cut-outs are at the left-hand end
of the gasket, and the side marked TOP is
uppermost.

35 Check that the flywheel and camshaft
sprocket are still correctly locked in position
with their respective tools then, with the aid of
an assistant, carefully refit the cylinder head
assembly to the block, aligning it with the
locating dowels.

36 Ensure that the locating pins are in
position in the base of each rocker pedestal,
then refit the rocker arm assembly to the
cylinder head.

37 Lubricate the threads and underside of
the heads of the cylinder head bolts lightly
with clean engine oil.

38 Carefully enter each bolt into its relevant
hole (do not drop them in) and screw in, by
hand only, until finger-tight.

39 Working progressively and in sequence,
tighten the cylinder head bolts to their Stage 1
torque setting, using a torque wrench and
suitable socket (see illustrations).

40 Once all the bolts have been tightened to
their Stage 1 setting, working again in the
given sequence, angle-tighten the boits
through the specified Stage 2 angie, using a
socket and .extension bar. It is recommended
that an angle-measuring gauge is used during
this stage of the tightening, to ensure
accuracy. If a gauge is not available, use white
paint to make alignment marks between the
boit head and cylinder head prior to
tightening; the marks can then be used to
check that the bolt has been rotated through
the correct angle during tightening.

41 Refit the timing belt as described in
Section 6.

11.39a Cylinder head bolt tightening
sequence - 1.4 litre engines

42 Reconnect all coolant hoses and wiring
connectors to the cylinder head, inlet manifold
and throttle housing.

43 Refit the bolt securing the engine oil
dipstick tube to the cylinder head.

44 Working as described in the Chapter 4A,
carry out the following tasks:

a) Refit all disturbed fuel hoses and control
cable(s) to the infet manifold and fuel
system components.

b) Reconnect and adjust the accelerator
cable (where fitted).

c) Reconnect the exhaust system front pipe
to the manifold and transmission bracket
and reconnect the oxygen sensor wiring
connector.

d) Refit the air cleaner assembly and infake
ducts.

45 Check and, if necessary, adjust the valve
clearances as described in Section 9.

46 Refit the cylinder head cover as described
in Section 4

47 Refit the spark plugs and install the
ignition HT coil (see Chapters 1A and 5B).

48 Refit the power steering pump as
described in Chapter 10.

49 On completion, reconnect the battery,
and refill the cooling system as described in
Chapter 1A.

1.6 litre engines

50 Remove the flywheel locking tool and,
using a spanner or socket on the crankshaft
pulley bolt, rotate the crankshaft backwards
(anti-clockwise) 20°. This Is to prevent any
accidental contact between the pistons and
valves as the cylinder head is refitted.

51 Check that the camshafts are comectly
positioned in the cylinder head. The locating
notch in the right-hand end of the camshafts
should be at the 7 o'clock position on the inlet
camshaft, and the B o'clock position on the
exhaust camshaft (see illustration 10.32). If
necessary, reposition the camshafts using an
open-ended spanner on the square section
between the lobes.

52 Wipe clean the mating surfaces of the
cylinder head and cylinder block/crankcase.
Check that the two locating dowels are in
position at each end of the cylinder
block/crankcase surface.

53 Position a new gasket on the cylinder
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11.39b Cylinder head bolt tightening

sequence - 1.6 litre engines
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block/crankcase surface, ensuring that its
jdentification cut-outs are at the left-hand end
of the gasket, and the side marked TOP is
uppermost.

54 Lubricate the threads and underside of
the heads of the cylinder head bolts lightly
with clean engine oil, then refit and tighten the
bolts as described in paragraphs 38 to 40.

55 Refit the timing belt inner cover as
described in Section 5, then refit the camshaft
sprockets as described in Section 7.

56 Refit the timing belt as described in
Section 6.

57 Working as described in the Chapter 4A,
carry out the following tasks:

a) Refit the inlet and exhaust manifolds.

b) Refit all disturbed fuel hoses and control
cable(s) to the inlet manifold and fuel
system components.

¢} Refit the air cleaner assembly and intake
ducts.

58 Reconnect all coolant hoses and wiring
connectors to the cylinder head, inlet manifold
and throttle housing.

59 Refit the cylinder
described in Section 4.
60 Refit the spark plugs and install the
ignition HT coil (see Chapters 1A and 5B).

61 On completion, reconnect the battery,
and refill the cooling system as described in
Chapter 1A

head covers as

12 Sump - removal and refitting

Y

Removal

1 Firmly apply the handbrake, then jack up
the front of the vehicle and support it on axle
stands (see Jacking and vehicle support).
Where fitted, undo the screws and remove the
engine undershield.

2 Drain the engine oil, then clean and refit the
engine oil drain plug, tightening it to the
specified torgue. If the engine is nearing its
service interval when the oil and filter are due
for renewal, it is recommended that the filter is
also removed, and a new one fitted. After
reassembly, the engine can then be refilled
with fresh oil. Refer to Chapter 1A for further
information.

3 Remove the exhaust system front pipe as
described in Chapter 4A.

4 Progressively slacken and remove all the
sump nuts and bolts/nuts and position the
wiring harness guide clear of the sump (see
illustrations).

5 Break the joint by striking the sump with the
palm of your hand, then lower and withdraw
the sump from under the car. On 1.4 litre
engines, it may be necessary to use a putty
knife or similar carefully inserted between the
sump and block. Ease the knife along the joint
until the sump is released. On 1.6 litre
engines, recover the gaskst

6 While the sump is removed, take the

12.4a Undo the nuts and bolts, then
remove the sump from the engine -
1.4 litre engines

opportunity to check the oil pump pick-
up/strainer for signs of clogging or splitting. If
necessary, remove the pump as described in
Section 13, and clean or renew the strainer.

Refitting

7 Clean all traces of sealant from the mating
surfaces of the cylinder block/crankcase and
sump, then use a clean rag to wipe out the
sump and the engine's interior.

8 Ensure that the sump and cylinder
block/crankcase mating surfaces are clean
and dry then, on 1.4 litre engines, apply a
coating of suitable sealant to the sump mating
surface. On 1.6 litre engines, if the gasket is
undamaged, refit it to the sump, otherwise fit
a new gasket.

9 Offer up the sump and locate it on its studs.
Locate the wiring hamess guide back in
position then refit the sump retaining nuts and
bolts. Tighten the nuts and bolts evenly and
progressively to the specified torque.

10 Refit the exhaust front pipe as described
in Chapter 4A, and refit the engine
undershield (where applicable).

11 Replenish the engine oil (see Chapter 1A).

13 Oil pump - removal,
inspection and refitting

7

Removal

1 Remove the sump (see Section 12).

2 Siacken and remove the three bolts
securing the oil pump in position (see
illustration). Disengage the pump sprocket
from the chain, and remove the oil pump. ¥
the pump locating dowel is a loose fit, remove
and store it with the boits for safe-keeping.

Inspection

3 Examine the oil pump sprocket for signs of
damage and wear, such as chipped or
missing teeth. If the sprocket is worn, the
pump assembly must be renewed, as the
sprocket is not available separately. It is also
recommended that the chain and drive
sprocket, fitted to the crankshaft, are renewed
at the same time. On 1.4 litre engines, renewal
of the chain and drive sprocket is an involved

12.4b Access to the sump end bolts/nuts
is through holes in the casing (arrowed) —
1.6 litre engines

operation requiring the removal of the main
bearing ladder, and therefore cannot be
carried out with the engine still fitted to the
vehicle. On 1.6 litre engines, the oil pump
drive sprocket and chain can be removed with
the engine in situ, once the crankshaft
sprocket has been removed and the
crankshaft oil seal housing has been
unbolted.

4 Slacken and remove the bolts securing the
strainer cover to the pump body, then lift off
the strainer cover. Remove the relief valve
piston and spring (and guide pin - 1.6 litre
engines only), noting which way round they
are fitted.

5 Examine the pump rotors and body for
signs of wear ridges and scoring. if worn, the
complete pump assembly must be renewed.
6 Examine the relief valve piston for signs of
wear or damage, and renew if necessary. The
condition of the relief valve spring can only be
measured by comparing it with a new one; if
there is any doubt about its condition, it
should also be renewed. Both the piston and
spring are available individually.

7 Thoroughly clean the oil pump strainer with
a suitable solvent, and check it for signs of
clogging or splitting. If the strainer is
damaged, the strainer and cover assembly
must be renewed.

8 Locate the relief valve spring, piston and
(where fitted) the guide pin in the strainer
cover, then refit the cover to the pump body.
Align the relief valve piston with its bore in the
pump. Refit the cover retaining bolts,
tightening them securely.

13.2 Unscrew the three bolts securing the
oil pump is position
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14.2 Use a screwdriver to lever out the
crankshaft right-hand oil seal

Refitting

9 Ensure that the locating dowel is in
position, then engage the pump sprocket with
its drive chain. Locate the pump on its dowel,
and refit the pump retaining bolts, tightening
them to the specified torque setting.

10 Refit the sump as described in Section 12.

14 Crankshatft oil seals — D
renewal 5%
N

Right-hand oil seal

1 Remove the crankshaft sprocket and
flanged spacer (where fitted) as described in
Section 7.

2 Make a note of the correct fitted depth of
the seal in its housing then carefully punch or
drill two small holes opposite each other in the
seal. Screw a self-tapping screw into each,
and pull on the screws with pliers to extract
the seal. Alternatively, the seal can be levered
out of position using a suitable flat-bladed
screwdriver, taking great care not to damage
the crankshaft/oil pump drive gear shoulder or
seal housing (see illustration).

3 Clean the seal housing, and polish off any
burrs or raised edges, which may have
caused the seal to fail in the first place.

4 |ubricate the lips of the new seal with clean
engine oil, and carefully locate the seal on the
end of crankshaft. Note that its sealing lip
must face inwards. Take care not to damage
the seal lips during fitting.

5 Using a suitable tubular drift (such as a
socket) which bears only on the hard outer
edge of the seal, tap the seal into position, to
the same depth in the housing as the original
was prior to removal. The inner face of the
seal must be flush with the inner wall of the
crankcase.

6 Wash off any traces of oil, then refit the
crankshaft sprocket as described in Sec-
tion 7.

Left-hand oil seal

7 Remove the flywheel (see Section 15).

8 Make a note of the correct fitted depth of
the seal in its housing. Punch or drill two small
holes opposite each other in the seal. Screw a

S
15.2 Use a tool to lock the fiywheel ring
gear and prevent rotation

self-tapping screw into each, and pull on the
screws with pliers to extract the seal.

9 Clean the seal housing, and polish off any
burrs or raised edges, which may have
caused the seal to fail in the first place.

10 Lubricate the lips of the new seal with
clean engine oil, and carefully locate the seal
on the end of the crankshaft.

11 Using a suitable tubular drift, which bears
only on the hard outer edge of the seal, drive
the seal into position, to the same depth in the
housing as the original was prior to removal.
12 Wash off any traces of oil, then refit the
flywheel as described in Section 15.

15 Flywheel - removal, D
inspection and refitting %
X

Removal

1 Remove the transmission as described in
Chapter 7, then remove the clutch assembly
as described in Chapter 6.

2 Prevent the flywheel from turning by locking
the ring gear teeth (see illustration).
Alternatively, bolt a strap between the
flywheel and the cylinder block/crankcase.
Caution: Do not attempt to lock the
flywheel in position using the locking pin
described in Section 3.

3 Slacken and remove the flywheel retaining
bolts.

4 Remove the fiywheel. Donotdrop it, asitis
very heavy. If the locating dowel is a loose fit
in the crankshaft end, remove and store it with
the flywheel for safe-keeping.

Inspection

5 If the flywheel's clutch mating surface is
deeply scored, cracked or otherwise
damaged, the flywheel must be renewed
However, it may be possible to have it
surface-ground; seek the advice of a dealer or
engine reconditioning specialist.

6 If the ring gear is badly worn or has missing
teeth, it must be renewed. This job is best left
to a dealer or engine reconditioning specialist.
The temperature to which the new ring gear
must be heated for installation is critical and, if
not done accurately, the hardness of the teeth
will be destroyed.

Refitting

7 Clean the mating surfaces of the fiywhe

and crankshaft.

8 If the new flywheel retaining bolts are ni

supplied with their threads already precoatet

apply a suitable thread-locking compound {

the threads of each boit.

9 Ensure that the locating dowel is i
position. Offer up the flywheel, locating it o
the dowel, and fit the retaining boits.

10 Lock the flywheel using the metho
employed on dismantling, and tighten th
retaining bolts evenly and progressively to th
specified torque.

11 Refit the cluich as described in Chapter €
Remove the locking tool, and refit thi
transmission as described in Chapter 7.

Tl
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16 Engine/transmission
mountings - inspection and
renewal

)
/4

Y

Inspection

1 If improved access is required, raise the
front of the car and support it on axle stands
(see Jacking and vehicle support).

2 Check the mounting rubber to see if it is
cracked, hardened or separated from the
metal at any point; renew the mounting if any
such damage or deterioration is evident.

3 Check that all the mounting’s fasteners are
securely tightened; use a torgue wrench to
check if possible (see illustrations).

4 Using a large screwdriver or a crowbar,
check for wear in the mounting by carefully
levering against it to check for free play.
Where this is not possible, enlist the aid of an
assistant to move the engine/transmission
back-and-forth, or from side-to-side, while
you watch the mounting. While some free play
is to be expected even from new
components, excessive wear should be
obvious. If excessive free play is found, check
first that the fasteners are secure, then renew
any worm components as described below.

Renewal

Right-hand mounting -
1.4 litre engines

Note: The construction of the right-hand
mounting differs slightly between early and
later models, however the removal and
refitting procedures are similar for both types.
5 Place a jack beneath the engine, with a
block of wood on the jack head. Raise the
jack until it is supporting the weight of the
engine.

6 Release the wiring hamess and/or vacuum
hoses from the clips on the right-hand engine
mounting upper bracket.

7 Slacken and remove the three nuts

securing the upper bracket o the bracket on
the cylinder block.
8 On later models, undo the bolt securing the
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Right-hand mounting
upper bracket-to-cylinder
block bracket nuts

Rear mounting
connecting link-to-
subframe nut/bolt

Rear mounting
connecting link-to-
mounting rubber nut/bolt
Right-hand mounting
upper bracket-to-rubber
mounting nut

Cylinder head support
bracket-to-upper bracket
bolt

Cylinder head support
bracket-to-engine
nut/bolts

Left-hand mounting
transmission bracket nuts
Left-hand mounting
rubber centre nut
Left-hand mounting-to-
body bracket nuts/boits

10 Left-hand mounting body

bracket bolts

16.3a Engine/transmission mounting components and attachments - later 1.4 litre engines

H45743

W

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

Rear mounting
connecting link-to-
subframe nut/bolt

Rear mounting
connecting link-to-
mounting rubber nut/bolt
Right-hand mounting
upper bracket-to-rubber
mounting nut
Right-hand mounting
engine bracket bolts
Left-hand mounting
transmission bracket
nuts

Left-hand mounting
rubber centre nut
Left-hand mounting-to-
body bracket nuts/bolts
Left-hand mounting
body bracket bolts

16.3b Engine/transmission mounting components and attachments - 1.6 litre engines
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cylinder head support bracket fo the front of
the mounting upper bracket.

9 Either unscrew the single nut, or the domed
buffer and spacer nut, securing the upper
bracket to the rubber mounting, and lift off the
bracket.

10 Using a strap wrench or similar tool,
unscrew the rubber mounting from the body.
Alternatively, fabricate a tool from suitable
metal tube with projections to engage in the
cut-outs in the mounting.

11 Check for signs of wear or damage on all
components, and renew as necessary.

12 On reassembly, securely tighten the
rubber mounting in the body.

13 Refit the upper bracket to the rubber
mounting and cylinder block bracket and
tighten the retaining nuts to the specified
torgue. On later models, refit the bolt securing
the cylinder head support bracket to the
mounting upper bracket.

14 Remove the jack from under the engine.

Right-hand mounting -
1.6 litre engines

15 Place a jack beneath the engine, with a
block of wood on the jack head. Raise the
jack until it is supporting the weight of the
engine.

16 Undo the two bolts and move the
accelerator pedal position sensor and
mounting bracket clear of the right-hand
engine mounting.

17 Release the purge valve vapour hose from
the clip on the right-hand mounting and move
the hose aside slightly.

18 Undo the three bolts securing the right-
hand engine mounting upper bracket to the
bracket on the engine, and the centre nut
securing the bracket to the rubber mounting
on the body. Remove the mounting upper
bracket.

19 Using a strap wrench or similar tool,
unscrew the rubber mounting from the body.
Alternatively, fabricate a tool from suitable

metal tube with projections to engage in the
cut-outs in the mounting.

20 If required, undo the three bolts and
remove the engine bracket from the cylinder
head.

21 Check for signs of wear or damage on all
components, and renew as necessary.

22 On reassembly, securely tighten the
rubber mounting in the body.

23 If removed, refit the engine bracket to the
cylinder head and secure with the three bolts,
tightened to the specified torque.

24 Refit the upper bracket to the rubber
mounting and engine bracket and tighten the
three bolts and the centre nut to the specified
torque.

25 Refit the accelerator pedal position sensor
and secure the vapour hose.

26 Remove the jack from under the engine.

Left-hand mounting

27 Remove the battery, and battery tray as
described in Chapter 5A.

28 Place a jack beneath the transmission,
with a block of wood on the jack head. Raise
the jack until it is supporting the weight of the
transmission,

29 Slacken and remove the mounting
rubber’s centre nut, and the two nuts (or two
bolts) securing the mounting to the mounting
bracket. Lift the mounting off the transmission
bracket stud and remove it from the engine
compartment. Recover the spacer from the
transmission bracket stud.

30 If necessary, undo the retaining boits and
remove the mounting bracket from the body.
Disconnect the cluich cable from the
transmission (see Chapter 6) then unscrew
the retaining nuts and remove the bracket
from the top of the transmission.

31 Check carefully for signs of wear or
damage on all components, and renew them
where necessary.

32 Refit the bracket to the transmission,
tightening its mounting nuts to the specified

torque, then reconnect the clutch cable (see
Chapter 6). Refit the mounting bracket to the
vehicle body and tighten its bolts to the
specified torque.

33 Refit the spacer to the transmission
bracket, then slide the mounting rubber
over the transmission bracket stud. Refit
the two mounting nuts/bolts and the
mounting centre nut, and tighten to the
specified torque.

34 Remove the jack from underneath the
transmission, then refit the battery tray and
battery as described in Chapter 5A.

Rear mounting

35 If not already done, chock the rear wheels
then jack up the front of the vehicle and
support it on axle stands (see Jacking and
vehicle support).

36 Unscrew and remove the nut and bolt
securing the rear mounting connecting link to
the mounting rubber on the rear of the
cylinder block.

37 Unscrew and remove the nut and bolt
securing the connecting link to the subframe
and withdraw the connecting link from its
location.

38 To remove the mounting assembly it will
first be necessary to remove the right-hand
driveshaft as described in Chapter 8.

39 With the driveshaft removed, undo the
retaining bolts and remove the mounting from
the rear of the cylinder block.

40 Check carefully for signs of wear or
damage on all components, and renew them
where necessary.

41 On reassembly, fit the rear mounting
assembly to the rear of the cylinder block, and
tighten its retaining boits to the specified
torque. Refit the driveshaft as described in
Chapter 8.

42 Refit the rear mounting connecting link,
and tighten both retaining nuts/bolts to their
specified torgque.

43 Lower the vehicle to the ground.
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1.8 and 1.9 litre diesel engine (XUD series)

in-car repair procedures

Contents

Section number

Camshaft and followers — removal, inspection and refitting ....... 11
Compression and leakdown tests — description and interpretation 2
Crankshaft pulley-removalandrefitting .................... &
Cylinder head —removalandrefitting ....................... 13
Cylinder head cover—removalandrefitting ................... -
Engine assembly/valve timing holes — general information

B I b o s e = = o sia e R v o i o o Vi e B w e 3
Engine il and filterrenewal ..................... See Chapter 1B
Engine oil cooler-removalandrefitting ..................... 19
Engineoil levelcheck .............. ..o ... See Weekly checks
Engine/transmission mountings — inspection and renewal ....... 20
Flywheel — removal, inspectionand refitting ................... 18

General engine checks .. ...

Degrees of difficulty

Section number

GODOT IIOINBRION - = o e isad sre aiins v om M1 o e e P T 1
Oil level and pressuresensors—general . ..........ccoveuannnns 17
Oil pump and drive chain — removal, inspection and refitting . ..... 15
& T A sl i e S ey e 16
Right-hand mounting bracket and timing belt tensioner -

[ T e i erat | T S 9
Sump-removalandrefitting . . .. .....cciiiiiiririiie i 14
Timing belt — removal, inspection, refitting and tensioning ........ 7
Timing belt covers -removal andrefitting . .. .................. 6
Timing belt idler roller —removal andrefitting .................. 10
Timing belt sprockets —removal and refitting .................. 8
Valve clearances - checkingand adjustment .................. 12

Easy, suitable for
novice with little
experence

Difficult, suitable for 5, | Very difficult, X
experienced DIY & sdhbleforexpertDiY&
mechanic 3\\ or professional &

Specifications

Engine (general)
Designation:

T8 ra (7Bl ce)enging . .. . s e s

1.9 litre (1905 cc) engines
Engine codes”:

1.8 litre engine

1.9 litre engine
Bore:

1.8 litre engines

1.9 litre engines . .
Stroke
Direction of crankshaft rotation
No 1 cylinder location
Compression ratio

AZA (XUD7L)
DIB (XUD9A) or DJY (XUDAY)

88.00 mm

Clockwise (viewed from the right-hand side of vehicle)
At the transmission end of block

23:1

* The engine code is stamped on a plate attached to the front of the cylinder block.

The code given in brackets is the factory identification number.

Compression pressures (engine hot, at cranking speed)

Normal
Minimum
Maximum difference between anytwocylinders .. ................

Camshaft
Drive
No of bearings
Endfioat

Valve clearances (engine cold)
Intet
Exhaust

25 to 30 bars (363 to 435 psi)
18 bars (261 psi)
5 bars (73 psi)

Toothed belt
3
0.07 to 0.16 mm

0.15 £ 0.05 mm
0.30 = 0.05 mm
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Lubrication system

CREPRID TYIB vtits sl o e e s etk et

Minimum oil pressure at 90°C

3.5 bars at 4000 rpm

Gear-type, chain-driven off the crankshaft right-hand end

Qil pressure waming switch operating pressure .................. 0.8 bars
Torque wrench settings Nm Ibf ft
Big-end bearing cap nuts:*

R A e O W et e o e AT A T2 20 15

Blage 2 i n e e e s e s e Angle-tighten a further 70°
CamShaRDeaIng Cap NS 15 o lassmi B hin o Bl nr e e s e 20 15
(BT 7 AT e T 1 o a ) P S e e e S e 45 33
Crankshaft oil seal housingbolts ......... ... coiiiiiiiiinain.. 16 12
Crankshaft pulley bolt:

SERGB T Lo vt s e o R S e e e A R R RS 40 30

Siafa P ek SRANSICs it b Epns b o §oF om s 20 T OUERELN T SR I Angle-tighten a further 60°
Cylinder head bolts (Torx type, see text, Section 13):

1 g AR e i D] T v o T W e il el RS S B Y 20 15

T 7 1F [ B G R Pt el Sl ey S e PR e 60 44

e et O Lo D Bl TR Ly B B LT AR Angle-tighten a further 180°
Einderheamemierbotts - oot e o e BINE e T R 20 15
Engine-to-transmission fixingbolts . ............ ... .. .. oi... 50 37
Engine/transmission left-hand mounting:

B e I e ihres s o mrw 4o e e o e s T e S b e 65 48

Mounting brackettobodybolts _. ... .. ... . ... iiiioiiLL. 25 18

Mounting rubber nutS/bolS .. .. ... v ec v i enis e s 25 18

Mounting stud-to-bracket . . ... i e i 50 37
Engine/transmission rear mounting:

Connecting link-to-mounting rubber nut/bolt . .................. 50 37

Connecting link-to-subframe nut/bolt ........................ 50 37

Mounting assembly-to-blockbolts . .. ... ... .o i, 45 33
Engine/transmission right-hand mounting:

Engine (tensioner assembly) bracketbolts ..................... 18 13

Mounting bracket retainingnuts ......... .. i iiiiin i 45 33

RabbarmontingIoBedy . . L.l oowin e i e b P it Ak 40 30
Elybeel Balia™ 0 e e e e 50 37
Injechon PEIRP SPROGRBETUL .. . o v v encommoys w ik siremi e s 50 37
Injection pump sprocket puller retaining screws .............c..... 10 I
MaiD bearng Cap BaS o0 00 v e et s e S e ey S e 70 52
Al pampmouting bolls: o vin s Ude v e e 13 10
S DORE L me  eta  R E r A uiara 19 14
TEming belt COVEr-BORS v o < vl cliiim v o s as b i Al i i, ol 8 6
Timing belt tensioner adjustmentbolt ................ ... ...... 18 13
Timing belt tensioner pivot DUt .. . .. ..o rvrnrncmrrsarnerrnssns 18 13

* New nuts/bolts must be used

1 General information

How to use this Chapter

This Part of Chapter 2 describes those
repair procedures that can reasonably be
carried out on the engine while it remains in
the car. If the engine has been removed from
the car and is being dismantled, as described
in Part E, any preliminary dismantling
procedures can be ignored.

Note that, while it may be possible
physically to overhaul items such as the
piston/connecting rod assemblies while the
engine is in the car, such tasks are not
normally carried out as separate operations.
Usually, several additional procedures (not to

mention the cleaning of components and of
oilways) have to be carried out. For this
reason, all such tasks are classed as major
overhaul procedures, and are described in
Part E of this Chapter.

Part E describes the removal of the
engine/transmission from the vehicle, and the
full overhaul procedures that can then be
carried out.

Engine description

The XUD engine is a well-proven unit which
has appeared in many Peugeot and Citroén
vehicles. The engine is of four-cylinder
overhead camshaft design, mounted
transversely, with the transmission mounted
on the left-hand side.

A toothed timing belt drives the camshaft,
fuel injection pump and coolant pump.
Followers are fitted between the camshaft and
valves. Valve clearance adjustment is by

means of shims. The camshaft is supported
by three bearings machined directly in the
cylinder head.

The crankshaft runs in five main bearings of
the usual shell type. Endfloat is controlled by
thrustwashers either side of No 2 main
bearing.

The pistons are selected to be of matching
weight, and incorporate fully-floating gudgeon
pins retained by circlips.

The oil pump is chain-driven from the front
of the crankshaft. An oil cooler is fitted to all
engines.

Throughout the manual, it is often
necessary to identify the engines not only by
their cubic capacity, but also by their engine
code. The engine code, consists of three
letters (eg, D9B). The code is stamped on a
plate attached to the front of the cylinder
block.
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Operations with engine in car

The following work can be carried out with
the engine in the car:

a) Compression pressure — testing.

b) Cylinder head cover - removal and
refitting.

c) Crankshaft pulley — removal and refitting.

d) Timing belt covers - removal and refitting.

e) Timing belt — removal, refitting and
adjustment.

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

g) Camshaft oil seal — renewal.

h) Camshaft and followers — removal,
inspection and refitting.

i} Valve clearances — checking and
adjustment.

J) Cylinder head — removal and refitting.

k) Cylinder head and pistons -
decarbonising.

) Sump - removal and refitting.

m) Oil pump — removal and refitting.

n) Cranksheaft oil seals — renewal.

o) Engine/transmission mountings —
inspection and renewal.

p) Flywheel — removal, inspection and
refitting.

2 Compression and leakdown ;\‘\

tests - description and R
interpretation &

Compression test

Note: A compression tester specifically
designed for diesel engines must be used for
this test.

1 When engine performance is down, or if
misfiring occurs which cannot be attributed to
the fuel system, 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 A compression tester specifically intended
for diesel engines must be used, because of
the higher pressures involved. The tester is
connected to an adapter which screws into the
glow plug or injector hole. On these models,
an adapter suitable for use in the injector holes
will be required, due to the limited access to
the glow plug holes (see illustration). It is

/_.. vy

2.2 Performing a compression test

unlikely to be worthwhile buying such a tester
for occasional use, but it may be possible to
borrow or hire one — if not, have the test
performed by a garage.

3 Unless specific instructions to the contrary
are supplied with the tester, observe the
following points:

a) The battery must be in a good state of
charge, the air fifter must be clean, and
the engine should be at normal cperating
temperature.

b) All the injectors or glow plugs should be
removed before starting the test. If
removing the injectors, also remove the
flame shield washers, otherwise they may
be blown out.

c) The anti-theft system electronic engine
immobiliser unit wiring connector at the
rear of the injection pump must be
disconnected.

4 There is no need to hold the accelerator
pedal down during the test, because the
diesel engine air inlet is not throttled.

5 The actual compression pressures
measured are not so important as the balance
between cylinders. Values are given in the
Specifications.

6 The cause of poor compression is less easy
to establish on a diesel engine than on a
petrol one. The effect of introducing oil into
the cylinders (‘wet’ testing) is not conclusive,
because there is a risk that the oil will sit in the
swirl chamber or in the recess on the piston
crown instead of passing to the rings.
However, the following can be used as a
rough guide to diagnosis.

7 All cylinders should produce very similar
pressures; any difference greater than that
specified indicates the existence of a faulit.
Note that the compression should build-up
quickly in a healthy engine; low compression
on the first stroke, followed by gradually-
increasing pressure on successive strokes,
indicates worn piston rings. A low
compression reading on the first stroke, which
does not build-up during successive strokes,
indicates leaking valves or a blown head
gasket (a cracked head could also be the
cause). Deposits on the undersides of the
valve heads can also cause low compression.
8 A low reading from two adjacent cylinders
is almost certainly due to the head gasket
having blown between them; the presence of
coolant in the engine oil will confirm this.

9 If the compression reading is unusually high,
the cylinder head surfaces, valves and pistons
are probably coated with carbon deposits. If
this is the case, the cylinder head should be
removed and decarbonised (see Part E).

Leakdown test

10 A leakdown test measures the rate at
which compressed air fed into the cylinder is
lost. It is an alternative to a compression test,
and in many ways it is better, since the
escaping air provides easy identification of
where pressure loss is occurring (piston rings,
valves or head gasket).

11 The equipment needed for leakdown
testing is unlikely to be available to the home
mechanic. if poor compression is suspected,
have the test performed by a suitably-
equipped garage.

3 Engine assembly/valve
timing holes - general
information and usage

Note: Do not atfempt fo rotate the engine
whilst the crankshaft/camshaft/injection pump
are locked in position. If the engine is fo be left
in this state for a long period of time, it is a
good idea to place suitable warning notices
inside the vehicle, and in the engine
compartment. This will reduce the possibility
of the engine being accidentally cranked on
the starter motor, which is likely to cause
damage with the locking pins in place.

1 On all engines, timing holes are drilled in
the camshaft sprocket, injection pump
sprocket and fiywheel. The holes are used to
align the crankshaft, camshaft and injection
pump, and to prevent the possibility of the
valves contacting the pistons when refitting
the cylinder head, or when refitting the timing
belt. When the holes are aligned with their
corresponding holes in the cylinder head and
cylinder block (as appropriate), suitable
diameter bolts/pins can be inserted to lock
both the camshaft, injection pump and
crankshaft in position, preventing them
from rotating unnecessarily. Proceed as
follows. Note: With the timing holes aligned,
No 4 cylinder is at TDC on its compression
stroke.

2 Remove the upper timing belt covers as
described in Section 6.

3 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the right-hand front roadwheel.

4 The crankshaft must now be turned until
the three bolt holes in the camshaft and
injection pump sprcckets (one hole in the
camshaft sprocket, two holes in the injection
pump sprocket) are aligned with the
corresponding holes in the engine front plate.
To gain access to the right-hand end of the
engine, the wheel arch plastic liner must be
removed. The liner is secured by various
screws and clips under the wheel arch.
Release all the fasteners, and remove liner
from under the front wing. Where necessary,
unclip the coolant hoses from under the wing
to improve access further. The crankshaft can
then be turned using a suitable socket and
extension bar fitted to the pulley bolt. Note
that the crankshaft must always be tumed ina
clockwise direction (viewed from the right-
hand side of vehicle).

S Insert an 8 mm diameter rod or drill through
the hole in the left-hand flange of the cylinder
block by the starter motor; if necessary,
carefully turn the crankshaft either way until
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3.5a Suitable tools available for locking
the engine in the TDC position

the rod enters the timing hole in the fiywheel
(see illustrations).

6 Insert three 8 mm bolts through the holes in
the camshaft and fuel injection pump
sprockets, and screw them into the engine
finger-tight (see illustrations).

7 The crankshaft, camshaft and injection
pump are now locked in position, preventing
unnecessary rotation.

4 Cylinder head cover -
removal and refitting

TETTye]
Y/ e

Removal

1 On the 1.9 litre (D9B) engine, remove the air
distribution housing as described in Chap-
ter 4B.

2 Disconnect the breather hose from the front
of the camshaft cover and, where necessary,

%

3.6b Bolts (arrowed) inserted through
timing holes in the injection pump sprocket

4.4 Remove the retaining bolts and
washers.. ..

3.5b Rod (arrowed) inserted through
cylinder block into timing hole in the
flywheel

remove the inlet duct from the inlet manifold.
3 Unscrew the securing bolt and remove the
fuel hose bracket from the right-hand end of
the cylinder head cover (see illustration).

4 Note the locations of any brackets secured
by the three cylinder head cover bolts, then
unscrew the bolts. Recover the metal and fibre
washers under each bolt (see illustration).

5§ Carefully move any hoses clear of the
cylinder head cover.

6 Lift off the cover, and recover the rubber
seal (see illustration). Examine the seal for
signs of damage and deterioration, and if
necessary, renew it.

Refitting

7 Refitting is a reversal of removal, bearing in
mind the following points:
a) Refit any brackets in their original
positions noted before removal.
b) Where applicable, refit the air distribution
housing, as described in Chapter 4B.

4.3 Removing the fuel hose bracket from
the cylinder head cover

3.6a Bolt (arrowed) inserted through
timing hole in the camshaft sprocket

D
AN
8

5 Crankshaft pulley -
removal and refitting

Removal

1 Remove the auxiliary drivebelt as described
in Chapter 1B.

2 To prevent crankshaft turning whilst the
pulley retaining boilt is being slackened, select
top gear and have an assistant apply the
brakes firmly. Alternatively, the flywheel ring
gear can be locked using a suitable tool made
from steel angle (see illustration). Remove
the cover plate from the base of the
transmission bellhousing and bolt the tool to
the bellhousing flange so it engages with the
ring gear teeth. Do not attempt to lock the
pulley by inserting a bolt/drill through the
timing hole. If the timing hole bolt/drill is in
position, temporarily remove it prior to
slackening the pulley bolt, then refit it once
the bolt has been slackened.

3 Unscrew the retaining bolt and washer,
then slide the pulley off the end of the
crankshaft. If the pulley locating roll pin or
Woodruff key (as applicable) is a loose fit,
remove it and store it with the pulley for safe-
keeping. If the pulley is tight fit, it can be
drawn off the crankshaft using a suitable
puller.

Refitting
4 Ensure that the Woodruff key is correctly
located in its crankshaft groove, or that the
roll pin is in position (as applicable). Refit the

5.2 Use a fabricated tool similar to this to
lock the flywheel ring gear and prevent
crankshaft rotation
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pulley to the end of the crankshaft, aligning its
locating groove or hole with the Woodruff key
or pin.

5§ Thoroughly clean the threads of the pulley
retaining bolt, then apply a coat of locking
compound to the boit threads.
Peugeot/Citroén recommend the use of
Loctite (available from your dealer); in the
absence of this, any good-quality locking
compound may be used.

6 Refit the crankshaft pulley retaining boit
and washer. Tighten the bolt to the specified
torque, then through the specified angle,
preventing the crankshaft from turning using
the method employed on removal.

7 Refit and tension the auxiliary drivebelt as
described in Chapter 1B.

Y

e

Y

.

6 Timing belt covers -
removal and refitting

Removal

Upper covers

1 If procedures are to be carried out which
involve removal of the timing belt, remove the
right-hand engine mounting-to-body bracket
as described in Section 9. This will greatly
improve access.

2 Undo the two bolts securing the camshaft
sprocket cover and the nut and bolt securing
the injection pump sprocket cover.

3 Release the covers from their locations and
lift them off the engine.

Lower cover

4 Remove the crankshaft pulley as described
in Section 5.

5 Remove both upper covers as described
previously.

6 Undo the two remaining securing nuts, and
remove the lower cover.

Refitting

7 Refitting is a reversal of the relevant
removal procedure, ensuring that each cover
section is correctly located, and that the cover

retaining nuts and/or bolts are tightened
securely.

7 Timing belt - removal, .i.
inspection, refitting and AN
tensioning &

General

1 The timing belt drives the camshaft,
injection pump, and coolant pump from a
toothed sprocket on the front of the
crankshaft. The belt also drives the brake
vacuum pump indirectly via the flywheel end
of the camshaft. If the belt breaks or slips in
service, the pistons are likely to hit the valve
heads, resulting in expensive damage.

2 The timing belt should be renewed at the

> 8 Sqguare hole
9to 11 Bolts
12 Tensioner pivot nut |
13 Adjustment bolt |
[
|

7.9 Removing the timing belt

specified intervals, or earlier if it is
contaminated with oil, or at all noisy in
operation (a ‘scraping’ noise due to uneven
wear).

3 If the timing belt is being removed, it is a
wise precaution to check the condition of the
coolant pump at the same time (check for
signs of coolant leakage). This may avoid the
need to remove the timing belt again at a later
stage, should the coolant pump fail.

Removal

4 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

5 Remove the crankshaft pulley as described
in Section 5.

6 Remove the timing belt covers as descrnibed
in Section 6.

7 Temporarily refit the crankshaft pulley to

to indicate its running direction

enable the engine to be tumed, then align the
engine assembly/valve timing holes as
described in Section 3, and lock the camshaft
sprocket, injection pump sprocket and
fiywheel in position. Do not attempt to rotate
the engine whilst the pins are in position.

8 Remove the right-hand engine mounting-
to-body bracket as described in Section 9.

9 Loosen the timing belt tensioner pivot nut
and adjustment bolt, then turn the tensioner
bracket anti-clockwise to release the tension.
Retighten the adjustment boit to hold the
tensioner in the released position. If available,
use a 10 mm square drive extension in the
hole provided, to turn the tensioner bracket
against the spring tension (see illustration).
10 Mark the timing beit with an arrow to
indicate its running direction, if it is to be re-
used. Remove the belt from the sprockets
(see illustrations).
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Inspection
11 Check the timing beit carefully for any
signs of uneven wear, split or oil

contamination. Pay particular attention to the
roots of the teeth. Renew it if there is the
slightest doubt about its condition. If the
engine is undergoing an overhaul, and has
covered more than 40 000 miles (60 000 km)
with the existing belt fitted, renew the beltas a
matter of course, regardiess of its apparent
condition. The cost of a new belt is nothing
compared with the cost of repairs, should the
belt break in service. If signs of oil
contamination are found, trace the source of
the oil leak and rectify it. Wash down the
engine timing belt area and all related
components, to remove all traces of oil.
Check that the tensioner and idler pulley
rotates freely, without any sign of roughness.
If necessary, renew as described In Sections 9
and 10 (as applicable).

Refitting and tensioning

12 Commence refitting by ensuring that the
8 mm bolts are still fitted to the camshaft and
fuel injection pump sprockets, and that the
rod/drill is positioned in the timing hole in the
fiywheel.
13 Locate the timing beit on the crankshaft
sprocket, making sure that, where applicable,
the direction of rotation arrow is facing the
correct way.

14 Engage the timing belt with the crankshaft
sprocket, hold it in position, then feed the belt
over the remaining sprockets in the following
order:

a) Idler roller.

b) Fuel injection pump.

c) Camshaft.

d) Tensioner roller.

e) Coolant pumnp.

15 Be careful not to kink or twist the belt. To
ensure correct engagement, locate only a
half-width on the injection pump sprocket
before feeding the timing belt onto’ the
camshaft sprocket, keeping the belt taut and
fully engaged with the crankshaft sprocket.
Locate the timing belt fully onto the sprockets
(see illustration).

16 Unscrew and remove the 8 mm locking

7.15 Locate the timing beit on the
sprockets as described in the text

bolts from the camshaft and fuel injection
pump sprockets, and remove the rod/drill
from the timing hole in the flywheel.

17 With the pivot nut loose, slacken the
tensioner adjustment bolt while holding the
bracket against the spring tension. Slowly
release the bracket until the roller presses
against the timing belt. Retighten the
adjustment bolt and the pivot nut.

18 Rotate the crankshaft through two
complete tumns in the normal running direction
{clockwise). Do not rotate the crankshaft
backwards, as the timing belt must be kept
tight between the crankshaft, fuel injection
pump and camshaft sprockets.

19 Loosen the tensioner adjustment bolt and
the pivot nut to allow the tensioner spring to
push the roller against the timing beit, then
tighten both the adjustment bolt and pivot nut
1o the specified torque.

20 Check that the timing holes are all
correctly positioned by reinserting the
sprocket locking bolts and the rod/drill in the
fiywheel timing hole, as described in Section
3. If the timing holes are not correctly
positioned, the timing belt has been
incorrectly fitted (possibly one tooth out on
one of the sprockets) — in this case, repeat the
refitting procedure from the beginning.

21 Refit the upper timing belt covers as
described in Section 6.

22 Refit the right-hand engine mounting-to-
body bracket, with reference to Section 9.

23 Refit the crankshaft pulley as described in
Section 5.

8.2a Using a mome-made tool to prevent
the camshaft sprocket from turning

8.2b Holding the camshaft using a spanner
on the lug between Nos 3 and 4 lobes

]

8 Timing belt sprockets -
removal and refitting

W

Camshaft sprocket

Removal

1 Remove the upper timing belt covers as
described in Section 6.

2 The camshaft sprocket bolt must now be
loosened. The camshaft must be prevented
from turning as the sprocket bolt is
unscrewed, and this can be done in one of
two ways, as follows (see illustrations). Do
not remove the camshaft sprocket bolt at this
stage.

a) Make up a tool simifar to that shown, and
use it to hold the sprocket stationary by
means of the holes in the sprocket.

b) Remove the cylinder head cover as
described in Section 4. Prevent the
camshaft from turning by holding it with a
suitable spanner on the lug between
Nos 3 and 4 camshaft lobes.

3 Align the engine assembly/valve timing
holes as described in Section 3, and lock the
camshaft sprocket, injection pump sprocket
and flywheel in position. Do not attempt to
rotate the engine whilst the pins are in
position.

4 Loosen the timing beit tensioner pivot nut
and adjustment bolt, then tumn the tensioner
bracket anti-clockwise to release the tension,
and retighten the adjustment bolt to hold the
tensioner in the released position. If available,
use a 10 mm square drive extension in the
hole provided, to turn the tensioner bracket
against the spring tension. Slip the timing belt
off the sprocket.

5 Remove the previously slackened camshaft
sprocket retaining bolt and washer.

6 Remove the locking bolt securing the
camshaft sprocket in the TDC position.

7 Slide the sprocket off the end of the
camshaft (see illustration). If the locating peg
is a loose fit in the rear of the sprocket, remove
it for safe-keeping. Examine the camshaft oil
seal for signs of oil leakage and, if necessary,
renew it as described in Section 16.

{7—

8.7 Withdrawing the camshaft sprocket
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Refitting
8 Where applicable, refit the Woodruff key to

the end of the camshaft, then refit the
camshaft sprocket. Note that the sprocket will
only fit one way round (with the protruding
centre boss against the camshaft), as the end
of the camshaft is tapered.

9 Refit the sprocket retaining bolt and
washer. Tighten the bolt to the specified
torque, preventing the camshaft from tuming
as during removal.

10 Where applicable, refit the cylinder head
cover as described in Section 4.

11 Align the holes in the camshaft sprocket
and the engine front plate, and refit the 8 mm
bolt to lock the camshaft in position.

12 Fit the timing belt around the fuel injection
pump sprocket (where applicable) and the
camshaft sprocket, and tension the timing
belt as described in Section 7.

13 Refit the upper timing belt covers as
described in Section 6.

Crankshaft sprocket
Removal
14 Remove the crankshaft pulley as

described in Section 5.

15 Proceed as described in paragraphs 1, 3
and 4.

16 Disengage the timing belt from the
crankshaft sprocket, and slide the sprocket off
the end of the crankshaft (see illustration).

17 Remove the Woodruff key from the
crankshaft, and store it with the sprocket for
safe-keeping (see illustration).

18 Examine the crankshaft oil seal for signs

8.26 Using a home-made tool to prevent
the injection pump sprocket from turning

=S

8.17 Removing the Woodruff key from the
end of the crankshaft

of oil leakage and, if necessary, renew it as
described in Section 16.

Refitting

19 Refit the Woodruff key to the end of the
crankshaft, then refit the crankshaft sprocket
(with the flange nearest the cylinder block).

20 Fit the timing belt around the crankshaft
sprocket, and tension the timing belt as
described in Section 7. Refit the timing beit
covers as described in Section 6.

21 Refit the crankshaft pulley as described in
Section 5.

Fuel injection pump sprocket

Removal

22 Proceed as described in paragraphs 1, 3
and 4.

23 Make alignment marks on the fuel
injection pump sprocket and the timing beilt,
to ensure that the sprocket and timing belt are
correctly aligned on refitting.

24 Remove the 8 mm bolts securing the fuel
injection pump sprocket in the TDC position.
25 On certain models, the sprocket may be
fitted with a built-in puller, which consists of a
plate bolted to the sprocket. The plate contains
a captive nut (the sprocket securing nut), which
is screwed onto the fuel injection pump shaft.
On models not fitted with the built-in puller, a
suitable puller can be made up using a short
length of bar, and two M7 bolts screwed into
the holes provided in the sprocket.

26 The fuel injection pump shaft must be
prevented from tuming as the sprocket nut is
unscrewed, and this can be achieved using a
tool similar to that shown (see illustration).

8.28 Home-made puller fitted to the fuel
injection pump sprocket

Use the tool to hold the sprocket stationary by
means of the holes in the sprocket.

27 On models with a built-in puller, unscrew
the sprocket securing nut until the sprocket is
freed from the taper on the pump shaft, then
withdraw the sprocket. Recover the Weodruff
key from the end of the pump shaft if it is
loose. If desired, the puller assembly can be
removed from the sprocket by removing the
two securing screws and washers.

28 On models not fitted with a built-in puller,
partially unscrew the sprocket securing nut,
then fit the improvised puller, and tighten the
two bolts (forcing the bar against the sprocket
nut), until the sprocket is freed from the taper
on the pump shaft (see illustration). Withdraw
the sprocket, and recover the Woodruff key
from the end of the pump shaft if it is loose.
Remove the puller from the sprocket.

Refitting

29 Where applicable, refit the Woodruff key
to the pump shaft, ensuring that it is comectly
located in its groove.

30 Where applicable, if the built-in puller
assembly has been removed from the
sprocket, refit it, and tighten the two securing
screws to the specified torque, ensuring that
the washers are in place.

31 Refit the sprocket, then tighten the
securing nut to the specified torque, preventing
the pump shaft from tuming as during removal.
32 Make sure that the 8 mm bolts are fitted
to the camshaft and fuel injection pump
sprockets, and that the rod/drill is positioned
in the fiywheel timing hole.

33 Fit the timing belt around the fuel injection
pump sprocket, ensuring that the marks made
on the belt and sprocket before removal are
aligned.

34 Tension the timing belt (see Section 7).

35 Refit the upper timing belt covers as
described in Section 6.

Coolant pump sprocket

36 The coolant pump sprocket is integral
with the pump, and cannot be removed.

9 Right-hand mounting bracket i\\
and timing belt tensioner -
General

1 The timing belt tensioner is operated by a
spring and plunger housed in the right-hand
engine mounting bracket, which is boited to
the end face of the engine. The engine
mounting is attached to the mounting on the
body via the engine mounting-to-body
bracket.

Right-hand engine
mounting-to-body bracket

Removal
2 Before removing the bracket, the engine
must be supported, preferably using a
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9.4 Removing the engine mounting-to-
body bracket

suitable hoist and lifting tackle attached to the
lifting bracket at the right-hand end of the
engine. Alternatively, the engine can be
supported using a trolley jack and interposed
block of wood beneath the sump, in which
case, be prepared for the engine to filt
backwards when the bracket is removed.

3 Release the retaining clips and brackets,
and position the diesel priming pump and all
the relevant hoses and cables clear of the
engine mounting assembly and suspension
top mounting.

4 Unscrew the three nuts securing the
mounting bracket to the engine bracket, and
the single nut securing the bracket to the
rubber mounting on the body, then lift off the
bracket (see illustration).

Refitting
5 Refitting is a reversal of removal. Tighten
the nuts and bolts to the specified torque.

Timing belt tensioner and right-
hand engine mounting bracket

Note: A suitable tool will be required to retain
the timing belt tensioner plunger during this
operation.

Removal

6 Remove the engine mounting-to-body
bracket as described previously in this
Section, and remove the auxiliary drivebelt as
described in Chapter 1B.

7 If not already done, support the engine with
a trolley jack and interposed block of wood
beneath the sump.

8 Where applicable, disconnect the hoist and
lifting tackle supporting the engine from the
right-hand lifting bracket (this is necessary
because the lifting bracket is attached to the
engine mounting bracket, and must be
removed).

9 Unscrew the two retaining bolts and
remove the engine lifting bracket.

10 Align the engine assembly/valve
timing holes as described in Section 3, and
lock the camshaft sprocket, injection pump
sprocket and flywheel in position. Do not
rotate the engine whilst the pins are in
position.

11 Loocsen the timing beilt tensioner pivot nut
and adjustment bolt, then tum the tensioner
bracket anti-clockwise until the adjustment
boit is in the middie of the slot, and retighten
the adjustment bolt. Use a 10 mm square
drive extension in the hole provided, to tum
the tensioner bracket against the spring
tension.

12 Mark the timing belt with an arrow to
indicate its running direction, if it is to be re-
used. Remove the belt from the sprockets.

13 A tool must now be obtained in order to
hold the tensioner plunger in the engine
mounting bracket.

14 The Peugeot/Citroén tool is designed to
slide in the two lower bolt holes of the
mounting bracket. It should be easy to
fabricate a similar tool out of sheet metal,
using 10 mm bolts and nuts instead of metal
rods (see Tool Tip).

15 Unscrew the two lower engine mounting
bracket bolts, then fit the special tool (see
illustrations). Grease the inner surface of the
tool, to prevent any damage to the end of the
tensioner plunger. Unscrew the pivot nut and
adjustment bolt, and withdraw the tensioner
assembly.

16 Remove the two remaining engine
mounting bracket bolts, and withdraw the
bracket.

17 Compress the tensioner plunger into the

Fabricated tool for holding tensioner
plunger in the engine mounting
bracket.

9.15a View of timing belt end of engine
1 Engine mounting bracket retaining bolts
2 Timing belt tensioner plunger

engine mounting bracket, remove the special
tool, then withdraw the plunger and spring.

Refitting

18 Refitting is a reversal of removal, bearing
in mind the following points:
a) Tighten all fixings to the specified torgue.
b) Refit and tension the timing belt as
described in Section 7.
¢) Refit and tighten the auxiliary drivebelt as
described in Chapter 1B.

10 Timing belt idler roller - S
removal and refitting X
&

Removal

1 Remove the auxiliary drivebelt as described
in Chapter 1B.

2 Align the engine assembly/valve timing
holes as described in Section 3, and lock the
camshaft sprocket, injection pump sprocket
and flywheel in position. Do not rotate the
engine whilst the pins are in position.

3 Loosen the timing belt tensioner pivot nut
and adjustment boit, then turn the tensioner
bracket anti-clockwise to release the tension,
and retighten the adjustment boit to hold the
tensioner in the released position. If available,
use a 10 mm square drive extension in the
hole provided, to turn the tensioner bracket
against the spring tension.

4 Unscrew the two boits and the stud
securing the idler roller assembly to the
cylinder block, noting that the upper bolt also
secures the engine mounting bracket.

5 Slightly loosen the remaining four engine
mounting bolts, noting that the uppermost
bolt is on the inside face of the engine front
plate, and also secures the engine lifting
bracket. Slide out the idler roller assembly.

Refitting

6 Refitting is a reversal of removal, bearing in
mind the following points:
a) Tighten all fixings to the specified torque.
b) Tension the timing belt as described in
Section 7.
c) Refit and tension the auxiliary drivebelt as
described in Chapter 1B.

9.15b Tool in place to hold tensioner
plunger in engine mounting bracket -
timing belt removed for clarity
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11.4 Camshaft bearing cap identification
mark (arrowed)

11 Camshaft and followers - @Q
removal, inspection and A
refitting §

Removal

1 Remove the cylinder head cover as
described in Section 4.

2 Remove the camshaft
described in Section 8.

3 Remove the braking system vacuum pump
as described in Chapter 9.

4 The camshaft bearing caps should be
numbered from the flywheel end of the engine
(see illustration). If the caps are not already
numbered, identify them, numbering them
from the flywheel end of the engine. and
making the marks on the manifold side.

5 Progressively unscrew the nuts, then
remove the bearing caps.

6 Lift the camshaft from the cylinder head.
Remove the oil seal from the timing belt end
of the camshaft. Discard the seal, a new one
should be used on refitting.

7 Obtain eight small, clean plastic containers,
and number them 1 to 8; alternatively, divide a
larger container into eight compartments.
Using a rubber sucker, withdraw each
follower in turn, and place it in its respective
container. Do not interchange the cam
followers, or the rate of wear will be much-
increased. If necessary, also remove the shim
from the top of the valve stem, and store it
with its respective follower. Note that the shim
may stick to the inside of the follower as it is
withdrawn. If this happens, take care not to
allow it to drop out as the follower is removed.

Inspection

8 Examine the camshaft bearing surfaces and
cam lobes for signs of wear ridges and
scoring. Renew the camshaft if any of these
conditions are apparent. Examine the
condition of the bearing surfaces, both on the
camshaft journals and in the cylinder
head/bearing caps. If the head bearing
surfaces are worn excessively, the cylinder
head will need to be renewed.

9 Examine the cam follower bearing surfaces
which contact the camshaft lobes for wear
ridges and scoring. Renew any follower on

sprocket as

1 T

i =

11.17 Apply sealing compound to the end
camshaft bearing caps on the areas shown

which these conditions are apparent. If a
follower bearing surface is badly scored, also
examine the corresponding lobe on the
camshaft for wear, as it is likely that both will
be worn. Renew worn components as
necessary.

Refitting

10 To prevent any possibility of the valves
contacting the pistons as the camshaft is
refitted, remove the locking rod/drill from the
flywheel and turn the crankshaft a quarter turn
in the opposite direction to normal rotation, to
position all the pistons at mid-stroke. Release
the timing belt from the injection pump
sprocket while turning the crankshaft.

11 Where removed, refit each shim to the top
of its original valve stem. Do not interchange
the shims, as this will upset the valve
clearances (see Section 12).

12 Liberally oil the cylinder head cam
follower bores and the followers. Carefully
refit the followers to the cylinder head,
ensuring that each follower is refitted to its
original bore. Some care will be required to
enter the followers squarely into their bores.
13 Lubricate the cam lobes and bearing
joumnals with clean engine oil of the specified
grade.

14 Position the camshaft in the cylinder
head, passing it through the engine front
plate.

15 Temporarily locate the sprocket on the
end of the camshaft, and turn the shaft so that
the sprocket timing hole is aligned with the
corresponding cut-out in the cylinder head.
Remove the sprocket.

16 Fit the centre bearing cap the correct way
round as previously noted, then screw on the
nuts and tighten them two or three tums.

17 Apply sealing compound to the end
bearing caps on the areas shown (see
illustration). Fit them in the correct positions,
and tighten the nuts two or three turns.

18 Tighten all the nuts progressively to the
specified torque, making sure that the
camshaft remains correctly positioned.

19 Check that the camshaft endfloat is as
given in the Specifications, using a feeler blade.
If not, the camshaft and/or the cylinder head
must be renewed. To check the endfloat, push
the camshaft fully towards one end of the

11.19 Checking the camshaft endfloat
using a feeler blade

cylinder head, and insert a feeler blade between
the thrust faces of one of the camshaft lobes
and a bearing cap (see illustration).

20 If the original camshatft is being refitted,
and it is known that the valve clearances are
correct, proceed to the next paragraph.
Otherwise, check and adjust the valve
clearances as described in Section 12.

21 Smear the lips of the new oil seal with
clean engine oil and fit it onto the camshaft
end, making sure its sealing lip is facing
inwards. Press the oil seal in until it is flush
with the end face of the camshaft bearing
cap.

22 Refit the braking system vacuum pump as
described in Chapter 9.

23 Again, temporarily locate the sprocket on
the end of the camshaft, and make sure that
the sprocket timing hole is aligned with the
corresponding cut-out in the cylinder head.
24 Tumn the crankshaft a quarter turn in the
normal direction of rotation so that pistons 1
and 4 are again at TDC.

25 Refit the rod/drill to the flywheel timing
hole.

26 Refit the camshaft sprocket as described
in Section 8.

27 Refit the cylinder head cover as described
in Section 4.

12 Valve clearances -
checking and adjustment

W

Checking

1 The importance of having the valve
clearances correctly adjusted cannot be
overstressed, as they vitally affect the
performance of the engine. Checking should
not be regarded as a routine operation,
however. It should only be necessary when
the valve gear has become noisy, after engine
overhaul, or when trying to trace the cause of
power loss. The clearances are checked as
follows. The engine must be cold for the
check to be accurate.

2 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the right-hand front roadwheel.
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12.6 Example of valve shim thickness
calculation

Inlet

Exhaust

Measured clearance
Difference between 1 and 3
Specified clearance
Thickness of shim fitted
Thickness of shim required

bW -mb

3 From underneath the front of the car,
remove the wheel arch plastic liner, which is
secured by various screws and clips under
the wheel arch. Release all the fasteners, and
remove liner from under the front wing. Where
necessary, unclip the coolant hoses from
under the wing to improve access to the
crankshaft pulley.

4 The engine can now be turned over using a
suitable socket and extension bar fitted to the
crankshaft pulley bolt.

The engine will be easier to
turn if the fuel injectors or
glow plugs are removed.

HAYNES

HIiNT

5 Remove the cylinder
described in Section 4.

6 On a piece of paper, draw the outline of the
engine with the cylinders numbered from the
flywheel end. Show the position of each valve,
together with the specified valve clearance.
Above each valve, draw lines for noting (1) the
actual clearance and (2) the amount of
adjustment required (see illustration).

7 Turn the crankshaft until the inlet valve of

head cover as

13.4 Disconnecting the vacuum hose from
the braking system vacuum pump

12.8 Measuring a valve clearance using a
feeler blade

No 1 cylinder (nearest the transmission) is fully
closed, with the tip of the cam facing directly
away from the follower.
8 Using feeler blades, measure the clearance
between the base of the cam and the follower
(see illustration). Record the clearance on
line (1).
9 Repeat the measurement for the other
seven valves, turning the crankshaft as
necessary so that the cam lobe in question is
always facing directly away from the relevant
follower.
10 Calculate the difference between each
measured clearance and the desired value,
and record it on line (2). Since the clearance is
different for inlet and exhaust valves — make
sure that you are aware which valve you are
dealing with. The valve sequence from either
end of the engine is:
In-Ex-Ex-In-In-Ex-Ex-In
11 If all the clearances are within tolerance,
refit the cylinder head cover with reference to
Section 4, and where applicable, lower the
vehicle to the ground. If any clearance
measured is outside the specified tolerance,
adjustment must be carried out as described
in the following paragraphs.

Adjustment

12 Remove the camshaft as described in
Section 11.

13 Withdraw the first follower and its
shim. Clean the shim, and measure its
thickness with a micrometer. The shims carry

. P .
13.5 Disconnecting a fuel injector leak-off
hose

thickness markings, but wear may have
reduced the original thickness, so be sure to
check.

14 Refer to the clearance recorded for the
valve concerned. If the clearance was more
than that specified, the shim thickness must
be increased by the difference recorded (2). If
the clearance was less than that specified, the
thickness of the shim must be decreased by
the difference recorded (2).

15 Draw three more lines beneath each valve
on the calculation paper, as shown in
illustration 12.6. On line (4) note the measured
thickness of the shim, then add or deduct the
difference from line (2) to give the final shim
thickness required on line (5).

16 Repeat the procedure given in paragraphs
13 to 15 on the remaining valves, keeping
each follower identified for position.

17 Obtain the shims required to bring each
valve clearance within tolerance. Note that the
shims can be swapped around, but not the
followers.

18 When reassembling, cil the shim and fit it
into the valve retainer, with the size marking
face downwards. Oil the follower, and lower it
onto the shim. Do not raise the follower after
fitting, as the shim may become dislodged.

19 When all the followers are in position,
complete with their shims, refit the camshaft
as described in Section 11. Recheck the valve
clearances before refitting the camshaft
cover, to make sure they are correct.

13 Cylinder head -
removal and refitting

W

Note: This is an involved procedure, and it is
suggested that the Section is read thoroughly
befare starting work. To aid refitting, make
notes on the locations of all relevant brackets
and the routing of hoses and cables before
removal.

Removal

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

2 Drain the cooling system as described in
Chapter 1B.

3 Remove the inlet and exhaust manifolds as
described in Chapter 4B.

4 Slacken the retaining clip and disconnect
the vacuum hose from the braking system
vacuum pump (see illustration).

5 Disconnect and remove the fuel injector
leak-off hoses (see illustration).

6 Disconnect the fuel pipes from the fuel
injectors and the fuel injection pump, and
remove the pipes as described in Chapter 4B.
7 Unscrew the securing nut and disconnect
the feed wire from the relevant glow plug.
Recover the washers.

8 Disconnect the coolant hose from the rear,
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13.8 Disconnecting the coolant hose
(arrowed) from the rear of the cylinder head

left-hand end of the cylinder head (see
illustration).

9 Disconnect the small coolant hose from the
front timing belt end of the cylinder head (see
illustration).

10 Unclip the fuel return hose from the
brackets on the cylinder head, and move it to
one side (see illustration).

11 Disconnect the accelerator cable from the
fuel injection pump (refer to Chapter 4B if
necessary), and move the cable clear of the
cylinder head.

12 Remove the fuel filter/thermostat housing
as described in Chapter 3.

13 Unscrew the nut or stud securing the
coolant hose bracket and the engine lifting
bracket to the transmission end of the cylinder
head.

14 Remove the camshaft sprocket as
described in Section 8.

15 Remove the timing belt tensioner and the
right-hand engine mounting bracket as
described in Section 9.

16 Remove the timing belt idler roller as
described in Section 10.

17 Remove the bolt securing the engine front
plate to the fuel injection pump mounting
bracket.

18 Remove the nut and bolt securing the
engine front plate and the alternator mounting
bracket to the fuel injection pump

mounting bracket, then remove the engine
front plate.

19 Progressively unscrew the cylinder head
bolts, in the reverse order to that shown in
illustration 13.37.

T Nl
13.20 Removing a cylinder head bolt and
spacer

13.9 Disconnecting the coolant hose
{arrowed) from the front of the head

20 Lift out the bolts and recover the spacers
(see illustration).

21 Release the cylinder head from the
cylinder block and location dowel by rocking
it. The Peugeot/Citroén tool for doing this
consists simply of two metal rods with
90-degree angled ends (see illustration). Do
not prise between the mating faces of the
cylinder head and block, as this may damage
the gasket faces.

22 Lift the cylinder head from the block, and
recover the gasket (see illustration).

Preparation for refitting

23 The mating faces of the cylinder head and
cylinder block/crankcase must be perfectly
clean before refitting the head. The
manufacturer’s recommend the use of a
scouring agent for this purpose, but
acceptable results can be achieved by using a
hard plastic or wood scraper to remove all
traces of gasket and carbon. The same
method can be used to clean the piston
crowns. Take particular care to avoid scoring
or gouging the cylinder head/cylinder block
mating surfaces during the cleaning
operations, as aluminium alloy is easily
damaged. Make sure that the carbon is not
allowed to enter the oil and water passages —
this is particularly important for the lubrication
system, as carbon could block the oil supply

H.27645

13.21 Freeing the cylinder head using
angled rods

13.10 Unclip the fuel return hose from its
brackets

to the engine’s components. Using adhesive
tape and paper, seal the water, oil and bolt
holes in the cylinder block/crankcase. To
prevent carbon entering the gap between the
pistons and bores, smear a little grease in the
gap. After cleaning each piston, use a small
brush to remove all traces of grease and
carbon from the gap, then wipe away the
remainder with a clean rag.

24 Check the mating surfaces of the cylinder
block/crankcase and the cylinder head for
nicks, deep scratches and other damage. If
slight, they may be removed carefully with a
file, but if excessive, machining may be the
only alternative to renewal. If warpage of the
cylinder head gasket surface is suspected,
use a straight-edge to check it for distortion.
Refer to Part E of this Chapter if necessary.
25 Thoroughly clean the threads of the
cylinder head bolt holes in the cylinder block.
Ensure that the bolts run freely in their
threads, and that all traces of oil and water are
removed from each bolt hole.

Gasket selection

26 Check that the timing belt is clear of the
fuel injection pump sprocket, then turn the
crankshaft until pistons 1 and 4 are at TDC.
Position a dial test indicator (dial gauge) on
the cylinder block, and zero it on the block
face. Transfer the probe to the centre of No 1
piston, then slowly turn the crankshaft back
and forth past TDC, noting the highest reading
on the indicator. Record this reading.

27 Repeat this measurement procedure on
No 4 piston, then turn the crankshaft half a

4

13.22 Removing the cylinder head
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13.27 Measuring piston protrusion

turn (180°) and repeat the procedure on Nos 2
and 3 pistons (see illustration).

28 If a dial test indicator is not available,
piston protrusion may be measured using a
straight-edge and feeler blades or vernier
calipers. However, this is much less accurate,
and cannot therefore be recommended.

29 Note down the greatest piston protrusion
measurement, and use this to determine the
correct cylinder head gasket from the
following table. The notches or holes at the
corner of the gasket are used for thickness
identification. The notches or holes near the
centre-line of the gasket identify the engine
capacity and type, and have no significance
for the gasket thickness (see illustration).

Piston protrusion Gasket
identification

0.56 to 0.67 mm 1 notch

0.68 to 0.71 mm 2 notches

0.72 to 0.75 mm 3 notches

0.76 to 0.79 mm 4 notches

0.80 to 0.83 mm 5 notches

Cylinder head bolt examination

30 A number of different cylinder head bolt
types have been used on the XUD engines
during the course of production, of both
hexagon head and Torx head arrangement. If
working on an engine fitted with the earlier
hexagon head type bolis, these must be
renewed once disturbed, and the latest Torx
head type used. The Torx head type bolts are
supplied in two versions, one version with a
guiding end-piece at the base of the thread,
and one version without an end-piece. It is

permissible to re-use the Torx type bolts
providing that their length does not exceed
the figures shown below. Note that, if a bolt is
modified to locate the gasket (see para-
graph 33), a new bolt will be required when
finally refitting the cylinder head.
31 Measure the length of each bolt from the
base of the head to the end of the shank (or
guiding end-piece) (see illustration).
Compare the results with the values given in
the following table, to determine whether the
bolts and spacers should be renewed. Note:
Considering the stress which the cylinder
head bolts are under, it is highly
recommended that they are renewed,
regardless of their apparent condition.
Bolt length Action required
Bolts without guiding end-piece:

Below 121.5 mm Re-use bolts/spacers

Above 121.5 mm Renew bolts/spacers
Bolts with guiding end-piece:

Below 125.5 mm Re-use bolts/spacers

Above 125.5 mm Renew bolts/spacers
Refitting
32 Turn the crankshaft clockwise (viewed
from the timing belt end) until Nos 1 and 4
pistons pass bottom dead centre (BDC) and
begin to rise, then position them halfway up
their bores. Nos 2 and 3 pistons will also be at
their mid-way positions, but descending their
bores.
33 Fit the correct gasket the right way round
on the cylinder block, with the identification
notches or holes at the flywheel/driveplate
end of the engine. Make sure that the locating
dowel is in place at the timing belt end of the
block. Note that, as there is only one locating
dowel, it is possible for the gasket to move as
the cylinder head is fitted, particularly when
the cylinder head is fitted with the engine in
the car (due to the inclination of the engine). In
the worst instance, this can allow the pistons
and/or the valves to hit the gasket, causing
engine damage. To avoid this problem, saw
the head off a cylinder head bolt, and file (or
cut) a slot in the end of the bolt, to enable it to
be turned with a screwdriver. Screw the bolt
into one of the bolt holes at the flywheel end
of the cylinder block, then fit the gasket over
the bolt and location dowel. This will ensure

that the gasket is held in position as the
cylinder head is fitted.

34 Lower the cylinder head onto the block.
35 Apply a smear of grease to the threads,
and to the underside of the heads, of the
cylinder head bolts. Peugeot/Citroén
recommend the use of Molykote G Rapid Plus
(available from your dealer); in the absence of
the specified grease, any good-quality high-
melting-point grease may be used.

36 Carefully enter each bolt and spacer
(convex sides uppermost, where applicable)
into its relevant hole (do not drop it in) and
screw it in finger-tight. Where applicable, after
fitting three or four bolts to locate the cylinder
head, unscrew the modified bolt fitted in
paragraph 33, and fit a new bolt in its place.
37 Working progressively and in sequence,
tighten the cylinder head bolts to their Stage 1
torque setting, using a torgue wrench and
suitable socket (see illustration).

38 Once all the bolts have been tightened to
their Stage 1 torque setting, working again in
the specified sequence, tighten each bolt to
the specified Stage 2 setting. Finally, angle-
tighten the bolts through the specified Stage 3
angle. It is recommended that an angle-
measuring gauge is used during this stage of
tightening, to ensure accuracy.

39 The remainder of the refitting procedureis a
reversal of removal, noting the following points:

a) Ensure that all wiring is correctly routed,
and that all connectors are securely
reconnected to the comrect components.

b) Ensure that the coolant hoses are
correctly reconnected, and that their
retaining clips are securely tightened.

¢) Ensure that all vacuum/breather hoses are
correctly reconnected.

d) Refit the cylinder head cover as described
in Section 4.

e) Reconnect the exhaust system to the
manifold, refit the air cleaner housing and
ducts, and adjust the accelerator cable,
as described in Chapter 4B. If the
manifolds were removed, refit these as
described in Chapter 4B.

) Refill the cooling system as described in
Chapter 1B.

g) Reconnect the battery and bleed the fuel
system as described in Chapter 4B.

i

o

13.29 Cylinder head gasket thickness
identification notches (A). Also note engine
capacity and type identification notches (B)

13.31 Measure the length of the cylinder
head bolts, to determine whether renewal
is required

13.37 Cylinder head bolt tightening
seguence
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14 Sump - removal and refitting %

W

Removal

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

2 Drain the engine oil, then clean and refit the
engine oil drain plug, tightening it securely. If
the engine is nearing its service interval when
the oil and filter are due for renewal, it is
recommended that the filter is also removed,
and a new one fitted. After reassembly, the
engine can then be refilled with fresh oil. Refer
to Chapter 1B for further information.

3 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
4 On medels with air conditioning, where the
compressor is mounted onto the side of the
sump, remove the drivebelt as described in
Chapter 1B. Unbolt the compressor, and
position it clear of the sump. Support the weight
of the compressor by tying it to the vehicle, to
prevent any excess strain being placed on the
compressor lines. Do not disconnect the
refrigerant lines from the compressor (refer to
the wamings given in Chapter 3).

5 Where necessary, disconnect the wiring
connector from the oil level sender unit, which
is screwed into the sump.

6 Progressively slacken and remove all the
sump retaining bolts. Since the sump bolts
vary in length, remove each bolt in turn, and

store it in its correct fitted order by pushing it
through a clearly-marked cardboard template.
This will avoid the possibility of installing the
bolts in the wrong locations on refitting.

7 Try to break the joint by striking the sump
with the palm of your hand, then lower and
withdraw the sump from under the car. If the
sump is stuck (which is guite likely) use a putty
knife or similar, carefully inserted between the
sump and block. Ease the knife along the joint
until the sump is released. Remove the gasket
(where fitted), and discard it; a new one must be
used on refitting. While the sump is removed,
take the opportunity to check the oil pump pick-
up/strainer for signs of clogging or splitting. If
necessary, remove the pump as described in
Section 15, and clean or renew the strainer.

8 On some engines, a large spacer plate is
fitted between the sump and the base of the
cylinder block/crankcase. If this plate is fitted.,
undo the two retaining screws from
diagonally-opposite corners of the plate.
Remove the plate from the base of the engine,
noting which way round it is fitted.

Refitting

9 Clean all traces of sealant/gasket from the
mating surfaces of the cylinder block/
crankcase and sump, then use a clean rag to
wipe out the sump and the engine's interior.
10 Where a spacer plate is fitted, remove all
traces of sealant/gasket from the spacer
plate, then apply a thin coating of suitable
sealant to the plate upper mating surface.
Offer up the plate to the base of the cylinder
block/crankcase, and securely tighten its
retaining screws.

15.5a Remove the oil pump cover
retaining bolts .. . .

15.5b ... then lift off the cover and
remove the spring ...

15.5¢ ... and relief valve piston, noting
which way round it is fitted

11 On engines where the sump was fitted
without a gasket, ensure that the sump mating
surfaces are clean and dry, then apply a thin
coating of suitable sealant to the sump mating
surface.

12 On engines where the sump was fitted
with a gasket, ensure that all traces of the old
gasket have been removed, and that the sump
mating surfaces are clean and dry. Position the
new gasket on the top of the sump, using a
dab of grease to hold it in position.

13 Offer up the sump to the cylinder
block/crankcase. Refit its retaining bolts,
ensuring that each is screwed into its original
location. Tighten the bolts evenly and
progressively to the specified torque setting.
14 Where necessary, align the air conditioning
compressor with its mountings on the sump,
and insert the retaining bolis. Securely tighten
the compressor retaining bolts, then refit the
drivebelt as described in Chapter 1B.

15 Reconnect the wiring connector to the oil
level sensor (where fitted).

16 Lower the vehicle to the ground, then refill
the engine with oil as described in Chapter 1B.

15 Oil pump and drive chain - %
removal, inspection and X
refitting §

Removal

1 Remove the sump as described in Sec-
tion 14.

2 Where necessary, undo the two retaining
screws, and slide the sprocket cover off the
front of the oil pump.

3 Slacken and remove the three bolts
securing the oil pump to the base of the
cylinder block/crankcase. Disengage the
pump sprocket from the chain, and remove
the oil pump (see illustration). Where
necessary, also remove the spacer plate
which is fitted behind the oil pump.

Inspection

4 Examine the oil pump sprocket for signs of
damage and wear, such as chipped or
missing teeth. If the sprocket is worn, the
pump assembly must be renewed, since the
sprocket is not available separately. It is also
recommended that the chain and drive
sprocket, fitted to the crankshaft, be renewed
at the same time. To renew the chain and
drive sprocket, first remove the crankshaft
timing belt sprocket as described in Section 9.
Unbolt the oil seal carrier from the cylinder
block. The sprocket, spacer (where fitted) and
chain can then be slid off the end of the
crankshaft. See Part E of this Chapter for
further information.

5 Slacken and remove the bolts (along with
the baffle plate, where fitted) securing the
strainer cover to the pump body. Lift off the
strainer cover, and take off the relief valve
piston and spring, noting which way round
they are fitted (see illustrations).
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6 Examine the pump rotors and body for
signs of wear ridges or scoring. If worn, the
complete pump assembly must be renewed.
7 Examine the relief valve piston for signs of
wear or damage, and renew if necessary. The
condition of the relief valve spring can only be
measured by comparing it with a new one; if
there is any doubt about its condition, it
should also be renewed. Both the piston and
spring are available individually.

8 Thoroughly clean the oil pump strainer with
a suitable solvent, and check it for signs of
clogging or splitting. If the strainer is
damaged, the strainer and cover assembly
must be renewed.

9 Locate the relief valve spring and piston in
the strainer cover. Refit the cover to the pump
body, aligning the relief valve piston with its
bore in the pump. Refit the baffle plate (where
fitted) and the cover retaining bolts, and
tighten them securely.

10 Prime the pump by filling it with clean
engine oil before refitting.

Refitting

11 Offer up the spacer plate (where fitted),
then locate the pump sprocket with its drive
chain. Seat the pump on the base of the
cylinder block/crankcase. Refit the pump
retaining bolts, and tighten them to the
specified torgue setting.

12 Where necessary, slide the sprocket
cover into position on the pump. Refit its
retaining bolts, tightening them securely.

13 Refit the sump as described in Section 14.

16 Qil seals - renewal

IV

Crankshaft
Right-hand oil seal

1 Remove the timing belt crankshaft sprocket
as described in Section 8.

2 Note the fitted depth of the oil seal.

3 Pull the oil seal from the housing using a
hooked instrument. Alternatively, drill a small
hole in the oil seal, and use a self-tapping

o 5 g
16.3 Self-tapping screw and pliers used to
remove the crankshaft right-hand oil seal

screw and a pair of pliers to remove it (see
illustration).

4 Clean the oil seal housing and the
crankshaft sealing surface.

5 Dip the new oil seal in clean engine oil, and
press it into the housing (open end first) to the
previously-noted depth, using a suitable tube
or socket. A piece of thin plastic or tape
wound around the front of the crankshaft is
useful to prevent damage to the oil seal as it is
fitted.

6 Where applicable, remove the plastic or
tape from the end of the crankshaft.

7 Refit the timing belt crankshaft sprocket as
described in Section 8.

Left-hand oil seal

8 Remove the flywheel as described in
Section 18.

9 Proceed as described in paragraphs 2 to 6,
noting that when fitted, the outer lip of the oil
seal must point outwards; if it is pointing
inwards, use a piece of bent wire to pull it out.
Take care not to damage the oil seal.

10 Refit the flywheel as described in Sec-
tion 18.

Camshaft

Right-hand oil seal

11 Remove the camshaft sprocket as
described in Section 8. In principle there is no
need to remove the timing belt completely,
but remember that if the belt has been
contaminated with oil, it must be renewed.

12 Pull the oil seal from the housing using a
hooked instrument (see illustration).
Alternatively, drill a small hole in the oil seal
and use a self-tapping screw and a pair of
pliers to remove it.

13 Clean the oil seal
camshaft sealing surface.
14 Smear the new oil seal with clean engine
oil, then fit it over the end of the camshaft,
open end first. A piece of thin plastic or tape
wound round the front of the camshaft should

housing and the

prevent damage to the oil seal as it is fitted.
15 Press the seal into the housing until it is
flush with the end face of the cylinder head.
Use an M10 bolt (screwed into the end of the
camshaft), washers and a suitable tube or
socket to press the seal into position.

16.12 Removing the camshaft right-hand
oil seal

16 Refit the camshaft sprocket as described
in Section 8.

17 Where applicable, fit a new timing belt as
described in Section 7.

Left-hand oil seal

18 No oil seal is fitted to the left-hand end of
the camshaft. The sealing is provided by an
O-ring fitted to the vacuum pump flange. The
O-ring can be renewed after unbolting the
pump from the cylinder head (see Chapter 9).
Note the smaller O-ring which seals the oil
feed gallery to the pump — this may also cause
leakage from the pump/cylinder head mating
faces if it deteriorates or fails (see
illustration).

17 Oil level and pressure
sensors - general

Refer to Chapter 5A for details.

18 Fiywheel - removal,
inspection and refitting

HH

Removal

1 Remove the transmission as described in
Chapter 7, then remove the clutch assembly
as described in Chapter 8.

2 Prevent the flywheel from turning by locking
the ring gear teeth (see illustration 5.2).
Alternatively, bolt a sirap between the
flywheel and the cylinder block/crankcase. Do
not attempt to lock the flywheel in position
using the crankshaft pulley locking tool
described in Section 3.

3 Slacken and remove the flywheel retaining
bolts, and remove the flywheel from the end
of the crankshaft. Be careful not to drop it; it is
heavy. If the flywheel locating dowel is a loose
fit in the crankshaft end, remove it and store it
with the flywheel for safe-keeping. Discard the
flywheel bolts; new ones must be used on
refitting.

Inspection
4 Examine the flywheel for scoring of the

16.18 Camshaft lefi-hand oil seal (1) and
oil feed gallery O-ring (2) on rear of the
brake vacuum pump
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clutch face, and for wear or chipping of the
ring gear teeth. If the clutch face is scored, the
flywheel may be surface-ground, but renewal
is preferable. Seek the advice of a
Peugeot/Citroén dealer or engine
reconditioning specialist to see if machining is
possible. If the ring gear is worn or damaged,
the flywheel must be renewed, as it is not
possible to renew the ring gear separately.

Refitting

§ Clean the mating surfaces of the flywheel
and crankshaft. Remove any remaining
locking compound from the threads of the
crankshaft holes, using the correct size of tap,
if available.

If a suitable tap is not
HAYNES

available, cut two slots along
m the threads of one of the old

flywheel bolts, and use the

bolt to remove the locking compound
from the threads.

6 If the new flywheel retaining bolts are not
supplied with their threads already precoated,
apply a suitable thread-locking compound to
the threads of each bolt.

7 Ensure that the locating dowel is in
position. Offer up the flywheel, locating it on
the dowel, and fit the new retaining bolts.

8 Lock the flywheel using the method
employed on dismantling, and tighten the
retaining bolts to the specified torque.

9 Refit the clutch as described in Chapter 6.
Remove the flywheel locking tool, and refit the
transmission as described in Chapter 7.

19 Engine oil cooler -
removal and refitting

N0/

Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
2 Drain the cooling system as described in
Chapter 1B. Alternatively, clamp the oil cooler
coolant hoses directly above the cooler, and
be prepared for some coolant loss as the
hoses are disconnected.

3 Position a suitable container beneath the oil
filter. Unscrew the filter using an oil filter
removal tool if necessary, and drain the oil
into the container. If the oil filter is damaged or
distorted during removal, it must be renewed.
Given the low cost of a new oil filter relative to
the cost of repairing the damage which could
result if a re-used filter springs a leak, it is
probably a good idea to renew the filter in any
case,

4 Release the hose clips, and disconnect the
coolant hoses from the oil cooler.

5 Unscrew the oil cooler/ail filter mounting
bolt from the cylinder block, and withdraw the

19.5 Oil cooler/oil filter mounting bolt (A)
and locating notch (B)

cooler. Note the locating notch in the cooler
flange, which fits over the lug on the cylinder
block (see illustration). Discard the oil cooler
sealing ring; a new one must be used on
refitting.

Refitting

6 Fit a new sealing ring to the recess in the
rear of the cooler, then offer the cooler to the
cylinder block.

7 Ensure that the locating notch in the cooler
flange is correctly engaged with the lug on the
cylinder block, then refit the mounting bolt
and tighten it securely.

8 Fit the oil filter, then lower the vehicle to the
ground. Top-up the engine oil level as
described in Weekly checks.

9 Refill or top-up the cooling system as
described in Chapter 1B or Weekly checks.
Start the engine, and check the oil cooler for
signs of leakage.

20 Engine/transmission %
mountings - inspectionand N\
renewal &

Inspection

1 If improved access is required, firmly apply
the handbrake, then jack up the front of the
car and support it securely on axle stands
(see Jacking and vehicle support).

2 Check the mounting rubbers to see if they
are cracked, hardened or separated from the
metal at any point; renew the mounting if any
such damage or deterioration is evident.

3 Check that all the mountings’ fasteners are
securely tightened; use a torque wrench to
check if possible.

4 Using a large screwdriver or a crowbar,
check for wear in each mounting by carefully
levering against it to check for free play.
Where this is not possible, enlist the aid of an
assistant to move the engine/transmission
back-and-forth, or from side-to-side, while
you watch the mounting. While some free play
is to be expected even from new
components, excessive wear should be
obvious. If excessive free play is found, check
first that the fasteners are correctly secured,
then renew any worn componenis as
described below.

Renewal

Right-hand mounting

5 Place a jack beneath the engine, with a
block of wood on the jack head. Raise the
jack until it is supporting the weight of the
engine.

6 Release the retaining clips and brackets,
and position the diesel priming pump and all
the relevant hoses and cables clear of the
engine mounting assembly and suspension
top mounting.

7 Slacken and remove the three nuts
securing the mounting bracket to the engine
bracket.

8 Unscrew the single nut securing the
mounting bracket to the rubber mounting, and
lift off the bracket.

9 Using a strap wrench or similar tool,
unscrew the rubber mounting from the body.
Alternatively, fabricate a tool from suitable
metal tube with projections to engage in the
cut-outs in the mounting.

10 Check for signs of wear or damage on all
components, and renew as necessary.

11 On reassembly, securely tighten the
rubber mounting in the body.

12 Refit the mounting bracket to the rubber
mounting and engine bracket and tighten the
retaining nuts to the specified torque.

13 Reposition the diesel priming pump and
the hoses and cables move clear for access.
14 Remove the jack from under the engine.

Left-hand mounting

15 Remove the battery, battery tray, and
mounting plate as described in Chapter 5A.
16 Place a jack beneath the transmission,
with a block of wood on the jack head. Raise
the jack until it is supporting the weight of the
transmission.

17 Slacken and remove the centre nut and
washer from the left-hand mounting, then
undo the nuts securing the mounting in
position and remove it from the engine
compartment.

18 If necessary, slide the spacer (where
fitted) off the mounting stud, then unscrew the
stud from the top of the transmission housing,
and remove it along with its washer. If the
mounting stud is tight, a universal stud
extractor can be used to unscrew it.

19 Check all components carefully for signs
of wear or damage, and renew as necessary.
20 Clean the threads of the mounting stud,
and apply a coat of thread-locking compound
to its threads. Refit the stud and washer to the
top of the transmission, and tighten it securely.
21 Slide the spacer (where fitted) onto the
mounting stud, then refit the rubber mounting.
Tighten both the mounting-to-body bolts and
the mounting centre nut to their specified
torque settings, and remove the jack from
underneath the transmission.

22 Refit the battery mounting plate, battery
tray and battery as described in Chapter 5A.

Rear mounting

23 Refer to Chapter 2A, Section 16.
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Chapter 2 Part C:

2Ce1

1.9 and 2.0 litre diesel engine (DW series)

in-car repair procedures

Contents

Section number

Section number

Camshaft and followers — removal, inspection and refitting ....... 11 Engine/transmission mountings — inspection and renewal ........ 20
Eamshaft oll Seal —FenEWaAl ., « .. sswumesim ssee sy ces smeinss e 10  Flywheel — removal, inspection and refitting . ... ............... 19
Compression and leakdown tests — description and interpretation ... 2 Generalinformation ............c.ciiiii i innaas 1
Crankshaft oil seals—renewal .. .......vviiiiinrmeanennenns 17 Oil level and pressure sensors—general .............co0uven... 18
Crankshaft pulley —removal andrefitting . .......... ... 5 Qil pump - removal, inspectionand refitting . . ................. 15
Cylinder head (1.9 litre engines) - removal and refitting .......... 13 Sump-removalandrefiting .. ...... ... c.oiiiiiiiiciiiiin. 14
Cylinder head (2.0 litre engines) - removal and Timing belt (1.9 litre engines) — general information, removal and

L1 L et il Pty el g See Chapter 2E B I e e e e e e e A e e e e i T 7
Cylinder head cover —removal and refitting ................... 4  Timing belt (2.0 litre engines) — general information, removal and
Engine assembly/valve timing holes — general information 13170 (o e It oy e B e S 8

o el Te s . IV S S SR JIS By R S 3 Timing belt covers —removaland refitting . . . ... . ........ ..., 6
Engine oil and filterrenewal ..................... See Chapter 1B Timing belt sprockets and idler/tensioner pulleys —
Engine oil cooler —removal and refitting ...................... 16 removal, inspectionand refitting ......... ..o 9
gEngineoillevelcheck .........ccciimiveaine. See Weekly checks  Valve clearances — checking and adjustment . ................. 12
Degrees of difficulty

Easy, suitable for B Fairly easy, suitable =, | Fairly difficuit, 2y, | Difficult, suitable for ‘”—& Very difficult, ‘&

novice with little for beginner with _g | suitable for competent »ﬁ experienced DIY S | suitable for expert DIY g

experience % | some experience &: | DIY mechanic & mechanic & or professional &
Specifications
Engine (general)
Designation:

48 itie (TBE8 L) ERGINES . . - .viives sl ai syl vime s vatiams Dws

20 1itre /(1997 CC)-eNOINES .- o= v xcri autiiiis sisrsi eaas & amwit e bainis DW10
Engine codes™:

1.9 litre engines:

Engines with mechanical injectionpump . .............c..... WJZ (DW8)
Engines with electronically controlled injection pump .......... WJY (DW8B)

A AR ST s R D ——— . S O RHY (DW10TD)
Bore:

Al T e ] ] S R R s T T R | 82.2 mm

20 AT BIOINES s s sy i o o A s AR o o e A o 85.0 mm
S T T S R L U U N S e L TR o S 88.00 mm

Direction of crankshaft rotation
No 1 cylinder location
Compression ratio:
1.9 litre engines
2.0 litre engines

Clockwise (viewed from right-hand side of vehicle)

At transmission end of block

17.6:1

* The engine code is stamped on front of the cylinder block, just to the left of the oil filter/cooler.

The code given in brackets is the factory identification number.

Compression pressures (engine hot, at cranking speed)

Normal

Maximum difference between any two cylinders

25 to 30 bars (363 to 435 psi)
5 bars (73 psi)
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Camshaft
Bl T e R e s L e e St S, s s ot s Toothed belt
No of bearings:
= T e R e e e e e S S ) e 3
20 1D BIIEIINOE & e v s e 540 1 S P R o b s 5
Endfloat:
TR B ENGINGS oot oe v v piis st i s R A e el o 0.02 to 0.07 mm
P L TRy i e s W | DT S I SO Y IS 0.07 to 0.38 mm

Valve clearances (engine cold)
1.9 litre engines:

D kv o IS w3 o S A e T R TR TSR S e oL P o5 0.15 + 0.07 mm
ST AN g LWL SO LV SR Jurs O . ST Sl 0.30 = 0.07 mm
2O e COOINES. i s i e s e R R i e B e Automatically adjusted by hydraulic tappets
Lubrication system
O P A B B s e e e R e e T S e e i Gear-type, chain-driven off the crankshaft right-hand end
Minimum oil pressure at 80°C:
B ANE ORENES o oS i i o e o s i o 4.5 bar at 4000 rpm
Ziliteonaines: IV 8 & I F s s e L b 4 bar at 4000 rpm
Torque wrench settings Nm Ibf ft
Big-end bearing cap nuts:*
Stageiliiesrps sl e s SR et e R TR s S 20 15
S T e R L o L Angle-tighten a further 70°
Camshaft:
Bearingcapnuts—19litreengines ..........coreriveivnninas 20 15
Bearing cap casting bolts- 2.0 litreengines ........... ... ..., 10 7
Camshaft sprocket:
Hub-to-camshatt boll o s o disi Gom Sap it bysempn) . 43 32
Sprocket-to-hub bolts:
RN iSRS L 23 17
ST ONOIReS vt e e s s s e e e 1 e e 20 15
Crankshaft right-hand (timing belt end) oil seal housing bolts ........ 14 10
Crankshaft pulley bolt:
g |itfe angines I o) LR S IO e i cerare 10 7
2.0 litre engines (see text — Section 5):
Early type pulley without green paint mark:
) e S | e e et S st e P e 50 37
I B e e o e e o e e (AT 4 | T b SRR e e b R ] Angle-tighten a further 62°
Later type pulley with green paint mark:
E1TE L e e e o 70 52
SHEgeR e e S S e e e Angle-tighten a further 60°
Crankshaft sprocket bolt — 1.9 litre engines:
SO e e e oty o ety v e e e e S0 40 30
U e e s e Angle-tighten a further 55°
Cylinder head bolts:
1.9 litre engines:
IR IR e T M o 8 LI R L A, A oL 20 15
T T R S R e e SO SR SR e 60 44
AT S e ] Sl T TR o S AP el e (o o Angle-tighten a further 180°
2.0 litre engines:
T T B e e e DN N L SR Pl TR L] ol S 20 15
State P T e e e S b e S 60 44
SR et i dr s 2 L R S SRR LN SO Angle-tighten a further 220°
Cylinder head cover bolts:
1.9 litre engines:
0] o o ]| R e R e S S e g s 10 7
e = e e A Al e 8 B
RIS e st e e s R e TR e e e 10 7
Engine-to-transmission fixing bolts . ... ccincviinvcanninirees 50 37
Engine/transmission left-hand mounting:
5= 5o [H) Seet e e e T e 65 48
Mounting bracket-to-body BOtS . . .. . ... evueeee e, 25 18 |
Mounting rubber nits/bolts ..o .o s s e e e 25 18 |
Mourting stud tobrackel . .. . ... iicernererssnsssssesanses 50 a7
Mounting bracket to transmission ......... .. 0 iiiiiiiiiaan 60 44
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Torque wrench settings (continued) Nm Ibf ft
Engine/transmission rear mounting:
Connecting link-to-mounting rubber nut/bolt . .................. 50 37
Connecting link-to-subframe nut/bolt . ......... .. ... 0iat. 50 37
Mounting assembly-to-block bolts . .. ... ... i, 45 33
Engine/transmission right-hand mounting:
1.9 litre engines:
Engine bracket to cylinder block/head . .........ccooiiiiiiis 45 33
Movernent restrichorss 2 WL . L e ninn s alnimn pamma s e S e e 45 45
Biubbermounting tombouy: ot oo s e e s e s i e e 45 33
Upper bracketto enginebracket .............ccicnia..n. 45 33
Upper brackettorubbermounting .. ........coiniiiieaian. 45 33
2.0 litre engines:
Bamed Brflernit <t sl TSt s S e SRR R R 20 15
Engine bracket bolis:
M8 Bals = et s S e N R R e Sl S s e T 20 15
M0 OIS R, by At o T 45 33
Ribbermounting to'body - i i iud svasi i o st v e 45 33
Stifferier Bracket BOIED . o oo sl ce vk e s = v simaians soieit e misis o bl 22 16
Upper brackettoenginebracket ............ ... ... .00 61 45
Upper bracketto rubbermounting . ......... .o, 45 33
TR e | e e s S S S 1 S i 34 L PR P R A 48 35
Fuel filter/thermostat housing bolts - 1.9 litreengines . ............. 15 11
Fuel filter plastic housing bolt—= 1.9 litreengines .................. 18 13
Injection pump sprocket:
Sprocket-to-hub bolts — 1.9 litreengines . ..............oovvnnn 23 17
Sprocketnut — 2.0 [ilre engiNesS ... ... ieeiis s e asiio s s 50 37
Main bearing cap bolts:
U BT T HE e p 1 i e e e S o s U e S R S S ST 70 52
2.0 litre engines:
SHAOE 1 e e v i v ateba o e i e AR o SR R B e e T 25 18
S0 W el N0 WL el T N ik e MOL ST Angle-tighten a further 60°
BIBDoler CEntre Ol s s S TR el vilrelisloow i st iwew gl i 50 37
Bk pampimpEntig Dottt e B e ey b nama g e 16 12
Piston:oil jet spraytube bolt=. - . oo vt vl cinde i cd dvies e o 10 7
Rt heal hints N s L LT B D, e e e 85 63
R DB e s s M o e S v e s e e 16 12
STl g S L hone SR RCI R L AR U I St U S L 34 25
Thermostat housing fixings — 2.0 litre engines:
Fe AT e el e sl L T ST e ) S e 25 18
Hatalning itsanEbolts i e B LN 20 15
A DBl COVaE DO o o e O, e e 8 6
Timing belt tensioner pulley bolt . . .. ... ... . o i 23 17
iming belt idler prlley BOR .. . 1 ¢ oaeininies o vie oo im nimwmilio e athie i smis 43 32

* New nuts/bolts must be used.

1 General information

How to use this Chapter

This Part of Chapter 2 describes those
repair procedures that can reasonably be
carried out on the engine while it remains in
the car. If the engine has been removed from
the car and is being dismantled, as described
in Part E, any preliminary dismantling
procedures can be ignored.

Note that, while it may be possible
physically to overhaul items such as the
piston/connecting rod assemblies while the
engine is in the car, such tasks are not
normally carried out as separate operations.
Usually, several additional procedures (not to

mention the cleaning of components and of
oilways) have to be carried out. For this
reason, all such tasks are classed as major
overhaul procedures, and are described in
Part E of this Chapter.

Part E describes the removal of the
engine/transmission from the vehicle, and the
full overhaul procedures that can then be
carried out.

Engine description

The DW series engine is a relatively new
power unit based on the well-proven XUD
series engine which has appeared in many
Peugeot and Citroén vehicles. The engine is
of four-cylinder single overhead camshaft
design, mounted transversely, with the

transmission mounted on the left-hand side.
The crankshaft runs in five main bearings of
the usual shell type. Endfloat is controlled by

thrustwashers either side of No 2 main
bearing.

The connecting rods rotate on horizontally-
split bearing shells at their big-ends. The
pistons are attached to the connecting rods
by gudgeon pins, which are secured in
position with circlips. The aluminium-alloy
pistons are fitted with three piston rings - two
compression rings and an oil control ring.

The cylinder block is made from cast-iron,
and the cylinder bores are an integral part of
the cylinder block. On this type of engine, the
cylinder bores are sometimes referred to as
having dry liners.

The camshaft is driven by a toothed timing
belt which also operates the coolant pump.
On 1.9 litre engines, the camshaft operates
the eight valves via bucket-type followers;
valve clearances are adjusted by shims
fitted between the valve stem and follower.
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On 2.0 litre engines, the camshaft operates
the valves via followers and hydraulic tappets
which automatically adjust the valve
clearances. On all engines the camshaft runs
in bearing caps which are bolted to the top of
the cylinder head. The inlet and exhaust
valves are each closed by coil springs, and
operate in guides pressed into the cylinder
head.

Lubrication is by means of an oil pump,
which is driven (via a chain and sprocket) off
the right-hand end of the crankshaft. It draws
oil through a strainer located in the sump, and
then forces it through an externally-mounted
filter into galleries in the cylinder block/
crankcase. From there, the oil is distributed to
the crankshaft (main bearings) and camshaft.
The big-end bearings are supplied with oil via
internal drillings in the crankshaft, while the
camshaft bearings also receive a pressurised
supply. The camshaft lobes and valves are
lubricated by splash, as are all other engine
components. An oil cooler is mounted
between the oil filter and cylinder block to
keep the oil temperature stable under arduous
operating temperatures.

Repair operations - precaution

The 2.0 litre engine is a complex unit with
numerous accessories and ancillary
components. The design of the engine
compartment is such that every conceivable
space has been utilised, and access to virtually
all of the engine components is extremely
limited. In many cases, ancillary components
will have to be removed, or moved to one side,
and wiring, pipes and hoses will have to be
disconnected or removed from various cable
clips and support brackets.

When working on this engine, read through
the entire procedure first, look at the vehicle
and engine at the same time, and establish
whether you have the necessary tools,
equipment, skill and patience to proceed.
Allow considerable time for any operation, and
be prepared for the unexpected. Any major
work on this engine is not for the faint-hearted!

Because of the limited access, many of the
engine photographs appearing in this Chapter
were, by necessity, taken with the engine
remaved from the vehicle.
Warning: It is essential to
observe strict precautions when
working on the fuel system
components of the 2.0 litre
engine, particularly the high pressure side
of the system. Before carrying out any
engine operations that entail working on,
or near, any part of the fuel system, refer to
the precautionary information given in
Chapter 4C, Section 1.

Operations with engine in car

The following work can be carried out with
the engine in the car:
a) Compression and leakdown tests.
b) Cylinder head cover — removal and
refitting.

c) Timing belt covers — removal and refitting.
d) Timing belt - removal, refitting and
adjustment.
e) Timing belt sprockets and tensioner/idler
pulleys — removal and refitting.
f) Camshaft oil seal - renewal.
g) Camshaft and followers — removal,
inspection and refitting.
h) Cylinder head (1.8 litre engines) — removal
and refitting”.
i) Cylinder head and pistons —
decarbonising.
j) Sump — removal and refiiting.
k) Oif pump — removal, overhaul and
refitting.
1) Crankshaft oil seals — renewal.
m) Engine/transmission mountings —
inspection and renewal.
n) Flywheel — removal, inspection and
refitting.
* Note: On 2.0 litre engines, access between
the cylinder head and engine compartment
bulkhead, and to the rear underside of the
engine is so restricted that it is impossible to
remove the cylinder head with the engine in
the car unless considerable additional
dismantling is carried out first (eg, removal of
the front suspension subframe and related
components). Cylinder head removal and
refitfing procedures are therefore contained in
Part E, assuming that the engine/transmission
has been removed from the vehicle.

2 Compression and leakdown
tests - description and
interpretation

W

Compression test

Note: A compression tester specifically
designed for diesel engines must be used for
this test, because of the high pressures
involved.

1 When engine performance is down, or if
misfiring occurs which cannot be attributed to
the fuel system, 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 A compression tester specifically intended
for diesel engines must be used, because of
the higher pressures involved. The tester is
connected to an adapter which screws into
the glow plug or injector hole. On these
engines, an adapter suitable for use in the
glow plug holes will be required, so as not to
disturb the fuel system components. It is
unlikely to be worthwhile buying such a tester
for occasional use, but it may be possible to
borrow or hire one - if not, have the test
performed by a garage.
3 Unless specific instructions to the conirary
are supplied with the tester, observe the
following points:

a) The battery must be in a good state of

charge, the air filter must be clean, and

the engine should be at normal operating
temperature.

b) All the glow plugs should be removed as
described in Chapter 5C before starting
the test.

c) On 1.9 litre WJZ engines, the anti-theft
system electronic engine immobiliser unit
wiring connector at the rear of the
injection pump must be disconnected.

d) On 1.9 litre WJY engines and all 2.0 litre
engines, the wiring connector on the
engine management system ECU must be
disconnected. Refer to Chapter 4C for
further information.

4 Crank the engine on the starter motor; after
one or two revolutions, the compression
pressure should build-up to a maximum
figure, and then stabilise. Record the highest
reading obtained.

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

6 All cylinders should produce very similar
pressures; a difference of more than 5 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 gradually-
increasing pressure on successive strokes,
indicates worn piston rings. A low
compression reading on the first stroke, which
does not build-up during successive strokes,
indicates leaking valves or a blown head
gasket (a cracked head could also be the
cause). Deposits on the undersides of
the valve heads can also cause low
compression.

7 As a guide, any cylinder pressure of below
20 bars can be considered as less
than healthy. Refer to a Peugeot/Citroén
dealer or other specialist if in doubt as to
whether a particular pressure reading is
acceptable.

8 The cause of poor compression is less easy
to establish on a diesel engine than on a
petrol one. The effect of introducing oil into
the cylinders (‘wet’ testing) is not conclusive,
because there is a risk that the oil will sit in the
swirl chamber or in the recess on the piston
crown instead of passing to the rings. 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.

Leakdown test

9 A leakdown test measures the rate at which
compressed air fed into the cylinder is lost. It
is an alternative to a compression test, and in
many ways it is better, since the escaping air
provides easy identification of where pressure
loss is occurring (piston rings, valves or head
gasket).

10 The equipment needed for leakdown
testing is unlikely to be available to the home
mechanic. If poor compression is suspected,
have the test performed by a suitably-
equipped garage.
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3.4 Insert the bolt/drill (special tool
shown - 1) in through the hole in the
cylinder block flange (shown with the

starter motor moved forwards for clarity)
and locate it in the rear of the flywheel

3 Engine assembly/valve
timing holes - general
information and usage

W

Note: Do not attempt to rotate the engine
whilst the crankshaft/camshaft/injection pump
(as applicable) are locked in position. If the
engine is to be left in this state for a long
period of time, it is a good idea to place
suitable warning notices inside the vehicle,
and in the engine compartment. This will
reduce the possibility of the engine being
accidentally cranked on the starter motor,
which Is likely to cause damage with the
locking pins in place.

1.9 litre engines

1 Timing holes are drilled in the camshaft
sprocket hub, injection pump sprocket hub
and flywheel. The holes are used to align the
crankshaft, camshaft and injection pump, and
to prevent the possibility of the valves
contacting the pistons when refitting the
cylinder head, and to ensure the valve
timing/injection pump timing is correct when
refitting the timing beit. When the holes are
aligned with their corresponding holes in the
cylinder head and cylinder block (as
appropriate), suitable diameter bolts/pins can
be inserted to lock the camshaft, injection
pump and crankshaft in position, preventing
them from rotating unnecessarily. Proceed as
foliows.

2 Remove the timing belt upper and
intermediate covers as described in Section 6
to gain access to the sprockets.

3 Using a suitable socket and extension bar,
turn the crankshaft by means of the pulley
bolt, until the holes in the camshaft and
injection pump sprocket hubs are aligned with
the corresponding holes in the cylinder
head/pump. Note that the crankshaft must
always be turned in a clockwise direction
(viewed from the right-hand side of vehicle).

3.5 Peg the camshaft and injection pump sprockets in position by inserting
bolts/drills (1 and 2) - 1.9 litre engines

4 With the camshaft sprocket hole correctly
positioned, insert an 8 mm diameter bolt or
drill through the hole in the front, left-hand
flange of the cylinder block, located behind the
starter motor, and locate it in the timing hole in
the rear of the flywheel (see illustration). Note
that it may be necessary to rotate the
crankshaft slightly, to get the holes to align.

5 With the fiywheel comrectly positioned, lock
the camshaft sprocket in position by inserting an
8 mm diameter bolt or a drill through the timing
hole in the sprocket hub, and locating it in the
hole in the cylinder head (see illustration).

6 Lock the injection pump sprocket in
position by inserting a 6 mm diameter bolt or
a drill through the timing hole in the sprocket
hub and locating it in the hole in the pump.

7 The crankshaft, camshaft and injection
pump are now locked in position, preventing
unnecessary rotation.

2.0 litre engines

8 Timing holes or slots are located in the
flywheel and in the camshaft sprocket or
sprocket hub. The holes/slots are used to
align the crankshaft and camshaft at the TDC
position for Nos 1 and 4 pistons. This will
ensure that the valve timing is maintained
during operations that require removal and

| I
3.12a Use a mirror to observe the

camshaft sprocket hub timing slot -
2.0 litre engines

refitting of the timing belt and, on later
engines, the crankshaft pulley. When the
holes/slots are aligned with their corre-
sponding holes in the cylinder block and
cylinder head, suitable diameter bolts/pins
can be inserted to lock the crankshaft and
camshaft in position, preventing rotation,

9 The HDi type fuel system used on these
engines does not have a conventional diesel
injection pump, but instead uses a high-
pressure fuel pump that does not have to be
timed. The alignment of the fuel pump
sprocket (and hence the fuel pump itself) with
respect to crankshaft and camshaft position is
therefore irrelevant.

10 To align the engine assembly/valve timing
holes, proceed as foliows.

11 Remove the upper timing belt cover as
described in Section 6.

12 Using a suitable socket and extension bar,
turn the crankshaft by means of the pulley
bolt, until the timing slot in the camshaft
sprocket hub is aligned with the
corresponding hole in the cylinder head. Note
that the crankshaft must always be turmed in a
clockwise direction (viewed from the right-
hand side of vehicle). Use a small mirror so
that the position of the sprocket hub timing
slot can be observed (see illustrations). When

3.12b Camshaft sprocket hub timing
slot (A) aligned with the cylinder head
timing hole (B) — 2.0 litre engines
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the slot is aligned with the corresponding hole
in the cylinder head, the engine is positioned
at TDC for Nos 1 and 4 pistons.

13 Insert an 8 mm diameter bolt, rod or drill
through the hole in the left-hand flange of the
cylinder block by the starter motor; if
necessary, carefully turn the crankshaft a little
either way until the rod enters the timing hole
in the flywheel (see illustration 3.4).

14 Insert an 8 mm bolt, rod or drill through
the slot in the camshaft sprocket hub and into

engagement with the cylinder head (see’

illustration).

15 The crankshaft and camshaft are now
locked in position, preventing unnecessary
rotation.

4 Cylinder head cover -
removal and refitting

Y

1.9 litre engines

Removal

1 Release the fasteners from the right-hand
side and top of the engine cover then lift off
the cover, taking care not to lose its mounting
rubbers (see illustrations). Disconnect the
battery negative terminal (refer to

Disconnecting the battery in the Reference
Chapter).

2 Remove the upper section of the inlet
manifold as described in Chapter 4C.

3 Unscrew the bolts securing the EGR pipe to

3.14 Insert a bolt/drill through the hole in
the camshaft sprocket hub and locate it in
the cylinder head - 2.0 litre engines

the top of the exhaust manifold and the
cylinder head cover. Free the pipe from the
manifold and position it clear of the cylinder
head cover. Recover the gasket and discard
it; a new one should be used on refitting.

4 Slacken the retaining clips and disconnect
the breather hoses from the upper section of
the cylinder head cover.

5 Unscrew the eight retaining bolts then lift
off the upper section of the cylinder head
cover, complete with its rubber seal.

6 Unscrew the three retaining bolts and
washers then remove the lower section of the
cylinder head cover, complete with its rubber
seal.

7 Inspect the cover seals for signs of damage
or deterioration and, if necessary, renew.

Refitting

8 Carefully clean the cylinder head and cover

4.1a Remove the fasteners from the right-
hand side . ..

engine - 1.9 litre engines

T Ay, -
4.19 Removing the cylinder head cover —
2.0 litre engines

mating surfaces. and remove all traces of oil.
9 Fit the rubber seals to both the cylinder
head cover sections, ensuring they are
correctly located along their entire length.

10 Fit the lower section of the cover the
cylinder head. Ensure the rubber seal is still
correctly located then refit the cover retaining
bolts and washers, lightening them to the
specified torgque.

11 Refit the upper section of the cover to the
lower section, ensuring its seal remains
correctly seated, and tighten its retaining bolts
to the specified torque.

12 Reconnect the breather hoses to the
upper section of the cover.

13 Refit the EGR pipe and inlet manifold as
described in Chapter 4C.

2.0 litre engines

Removal

14 Remove the timing belt upper cover as
described in Section 6.

15 Slacken or release the clips securing the
crankcase ventilation hoses to the centre and
left-hand end of the cylinder head cover and
disconnect the hoses.

16 Undo the bolts as necessary and move
the engine cover and cable guide support
bracket clear of the right-hand end of the
cylinder head cover.

17 Disconnect the camshaft position sensor
wiring connector.

18 Release the wiring harness from the clip
on the cylinder head cover and move the
harness to one side.

19 Undo the bolts securing the cylinder head
cover to the camshaft carrier and collect the
washers. Carefully lift off the cover taking care
not to damage the camshaft position sensor
as the cover is removed (see illustration).
Recover the seal from the cover.

Refitting

20 Refitting is a reversal of removal, bearing
in mind the following points:

a) Examine the cover seal for signs of
damage and deterioration, and renew if
necessary.

b) Tighten the cylinder head cover bolts to
the specified torgue.

c) On early engines with a two-piece
camshaft sprocket (see Section 9), adjust
the camshaft position sensor air gap as
described in Chapter 4C before refitting
the upper timing belt cover.

5 Crankshaft pulley -
removal and refitting

V(e

Removal - 1.9 litre engines

1 Remove the auxiliary drivebelt as described
in Chapter 1B.

2 Undo the four crankshaft pulley retaining
bolts and remove the pulley, noting which way
round it is fitted.
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A flywheel ring gear locking tool can be
made from a short strip of steel bent to
form a right-angle. Cut a slot in the
upper part and bend this part up to
engage with the ring gear teeth. File
the edges to form a tooth profile. Drill a
hole in the lower part to enable the tool
to be bolted to the bellhousing flange.

Refitting — 1.9 litre engines

3 Fit the pulley to the end of the crankshaft,
ensuring it is fitted the correct way round.
Apply locking compound (Peugeot/Citroén
recommend the use of Loctite Frenetanch) to
the retaining bolt threads, then refit and
tighten the bolts to the specified torque.

4 Refit and tension the auxiliary drivebelt as
described in Chapter 1B.

Removal - 2.0 litre engines

5 Remove the auxiliary drivebelt as described
in Chapter 1B.

6 It is now necessary to determine the type of
pulley fitted, as there are two different removal
and refitting procedures accordingly.

7 From under the wheel arch, observe the flat
front face of the pulley. If there is a green paint
mark on the pulley face it is of the later type. If
no paint mark is present, the pulley is an early
type. Proceed as described in the appropriate
following sub-sections, according to pulley

type.
Pulley without green paint mark

8 To prevent crankshaft rotation whilst the
pulley retaining bolt is being slackened, the
flywheel ring gear must be locked using a
suitable tool made from steel angle (see Tool
Tip). Release the power steering fluid pipes
from the clamps on the cover plate at the
base of the transmission bellhousing. Remove
the cover plate from the bellhousing and bolt
the tool to the lower bolt hole in the
bellhousing flange so it engages with the ring
gear teeth.

9 Using a suitable socket and extension bar,
unscrew the retaining bolt, remove the
washer, then slide the pulley off the end of the
crankshaft (see illustration). If the pulley is a
tight fit, it can be drawn off the crankshaft
using a suitable puller. If a puller is being
used, refit the pulley retaining bolt without the
washer, to avoid damaging the crankshaft as
the puller is tightened.

5.9 Unscrew the bolt and washer and
remove the crankshaft pulley - 2.0 litre
engines

Pulley with green paint mark

10 Align the engine assembly/valve timing
holes as described in Section 3, and lock the
crankshaft and the camshaft sprocket in
position. The crankshaft timing belt sprocket
used with the later type pulley incorporates a
wider keyway for the locating Woodruff key.
When the pulley retaining boit is slackened, the
sprocket is free to turn on the crankshaft within
the limits afforded by the wider keyway. This
provides a certain degree of lateral movement
of the sprocket for accurate adjustment of the
timing belt tension. It is therefore essential that
the flywheel and camshaft are locked in the
engine assembly/valve timing position when
the pulley bolt is slackened, otherwise the
sprockets will tum slightly and the valve timing
will be lost.

11 To prevent crankshaft rotation whilst the
pulley retaining bolt is being slackened, make
up and fit a flywheel ring gear locking tool as
described in paragraph 8. Do not attempt to
use only the engine assembly/valve timing
locking tools to prevent rotation whilst the bolt
is slackened.

12 Using a suitable socket and extension bar,
unscrew the retaining bolt, remove the washer,
then slide the pulley off the end of the
crankshaft. If the pulley is a tight fit, it can be
drawn off the crankshaft using a suitable puller.
If a puller is being used, refit the pulley retaining
bolt without the washer, to avoid damaging the
crankshaft as the puller is tightened.

Refitting - 2.0 litre engines

13 If working on the later type pulley, ensure
that the engine assembly/valve timing holes
are still aligned as described in Section 3, and
the crankshaft and camshaft sprocket are
locked in position.

14 Locate the pulley in position on the end of
the crankshaft.

15 Thoroughly clean the threads of the pulley
retaining bolt, then apply a coat of locking
compound to the bolt threads
(Peugeot/Citroén recommend the use of
Loctite Frenetanch).

16 Refit the crankshaft pulley retaining bolit
and washer. Tighten the bolt to the specified
torque, then through the specified angle,
preventing the crankshaft from turning using
the tool employed for removal. Note that

different torgue and angle settings are givenin
the Specifications, according to pulley type.
17 Remove the flywheel ring gear locking tool
and, where applicable, the crankshaft and
camshaft sprocket locking tools.

18 Refit the cover plate to the transmission
bellhousing and secure the power steering
fiuid pipes in position.

19 |f working on the later type puliey, refit the
upper timing belt cover as described in
Section 6.

20 Refit and tension the auxiliary drivebeit as
described in Chapter 1B.

6 Timing belt covers —
removal and refitting

W

1.9 litre engines

Upper cover removal

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

2 Release the clip in the centre of the engine
cover and undo the retaining screw on the
right-hand side. Lift off the engine cover (see
illustrations 4.1a to 4.1c).

3 Firmly apply the handbrake, then jack up
the front of the vehicle and support it securely
on axle stands (see Jacking and vehicle
support). Remove the right-hand front
roadwheel.

4 To gain access to the right-hand end of the
engine, the wheel arch plastic liner must be
removed. The liner is secured by various
screws and clips under the wheel arch.
Release all the fasteners, and remove liner
from under the front wing. Where necessary,
unclip the coolant hoses from under the wing
to improve access further.

5 At the connections adjacent to the fuel
pump, disconnect the fuel supply and return
hose quick-release fittings using a small
screwdriver to release the locking clip. Cover
the open unions to prevent dirt entry, using
small plastic bags, or fingers cut from clean
rubber gloves.

6 Release the two hoses from the retaining
clips on the upper timing belt cover and move
them to one side (see illustration).

6.6 Unclip the fuel pipes from the top of
the timing belt covers - 1.9 litre engines
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Upper cover
Intermediate cover
Lower cover

Ly Ry~
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6.12 Timing belt cover retaining bolt locations (arrowed) - 1.9 litre engines

7 Connect an engine hoist or suitable lifting
gear to the two lifting brackets on the cylinder
head. Raise the hoist to just take the weight of
the engine.

8 For additional stability, place a jack beneath
the right-hand side of the engine, with a block
of wood on the jack head. Raise the jack until
it is just contacting the sump.

9 Slacken and remove the three bolts
securing the right-hand engine/transmission
mounting upper bracket to the lower (engine)
bracket. Unscrew the single nut securing the
upper bracket to the rubber mounting.
Remove the upper bracket from the rubber
mounting and lower (engine) bracket.

10 Undo the two nuts and remove the
through-bolts securing the rear engine/

a0

6.25a Rotate each fastener 90° to
release it...

transmission mounting connecting link to the
mounting bracket on the subframe and on the
rear of the cylinder block. Release and
remove the connecting link from the mounting
brackets.

11 With the two engine mountings removed,
alternatively raise and lower the lifting gear
and the jack under the engine, as necessary,
for access to the timing belt cover retaining
bolts.

12 Undo the bolt securing the upper cover to
the cylinder head cover (see illustration).

13 Undo the two bolts at the joint between
the upper cover and lower cover; one in the
centre just below the engine mounting
bracket, and one on the outer edge. Note that
the bolt on the outer edge also retains the

e i (
. . then lift off the engine cover -
2.0 litre engines

coolant pump. To avoid coolant leakage, after
the cover is removed, refit the bolt fitted with a
5.0 mm spacer, and tighten it securely.

14 Undo the remaining bolt directly above
the injection pump sprocket.

15 Release the locating lugs, ease the upper
section out from behind the intermediate
cover and manipulate the upper cover from its
location.

Intermediate cover removal

16 Remove the upper cover as described
previously.

17 Undo the remaining bolt at the base of the
cover just below the engine mounting bracket.
18 Release the locating lugs and manipulate
the intermediate cover from its location.

Lower cover removal

19 Remove the upper and intermediate
covers as described previously.

20 Remove the crankshaft pulley as
described in Section 5.

21 Undo the two remaining bolts on the edge
of the cover, one on either side of the
crankshaft pulley location.

22 Lift the cover off the front of the engine.
Refitting

23 Refitting of all the covers is a reversal of
the relevant removal procedure, ensuring that
each cover section is correctly located, and
that the cover retaining bolts are securely
tightened. Ensure that all disturbed hoses are
reconnected and retained by their relevant
clips, and that all nuts/bolts are tightened to
their specified torque wrench settings (where
given). On completion, prime and bleed the
fuel system as described in Chapter 4C.

2.0 litre engines
Warning: Refer to the
precautionary information
contained in Section 1 before
proceeding.

Upper cover removal

24 Disconnect the battery negative terminal

(refer to Disconnecting the battery in the

Reference Chapter).

25 Tumn the four plastic fasteners through 90°

and lift off the engine cover (see

illustrations).

26 Firmly apply the handbrake, then jack up

the front of the vehicle and support it securely

on axle stands (see Jacking and vehicle
support). Remove the right-hand front
roadwheel.

27 To gain access to the right-hand end of

the engine, the wheel arch plastic liner must

be removed. The liner is secured by various
screws and clips under the wheel arch.

Release all the fasteners, and remove liner

from under the front wing. Where necessary,

unclip the coolant hoses from under the wing
to improve access further.

28 At the connections adjacent to the fuel

pump, disconnect the fuel supply and return

hose quick-release fittings using a small
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6.28 Disconnect the fuel supply and retum
hose quick-release fittings — 2.0 litre
engines

screwdriver to release the locking clip (see
illustration). Cover the open unions to
prevent dirt entry, using small plastic bags, or
fingers cut from clean rubber gloves.
29 Release the two hoses from the retaining
clips on the upper timing belt cover and move
them to one side (see illustration).
30 On early engines, undo the EGR solenoid
valve mounting bracket bolt and move the
valve to one side.
381 Undo the two bolts securing the right-
hand mounting stiffener bracket to the body
and lift off the bracket, complete with the
accelerator pedal position sensor on later
engines (see illustration).
32 Connect an engine hoist or suitable lifting
gear to the two lifting brackets on the cylinder
head. Raise the hoist to just take the weight of
the engine. For additional stability, place a jack
beneath the right-hand side of the engine, with
a block of wood on the jack head. Raise the
jackuntil it is just contacting the sump.
33 Slacken and remove the three bolts
securing the right-hand engine/transmission
mounting upper bracket to the lower (engine)
bracket.

6.29 Release the two hoses from the

retaining clips on the upper timing beit
cover - 2.0 litre engines

34 Unscrew the domed buffer nut, then
unscrew the single nut securing the upper
bracket to the rubber mounting. Remove the
upper bracket from the rubber mounting and
lower (engine) bracket.

35 Undo the two nuts and remove the
through-bolts securing the rear
engine/transmission mounting connecting link
to the mounting bracket on the subframe and
on the rear of the cylinder block. Release and
remove the connecting link from the mounting
brackets.

36 With the two engine mountings removed,
alternatively raise and lower the lifting gear
and the jack under the engine, as necessary,
for access to the timing belt cover retaining
bolts.

37 Undo the bolt securing the upper cover to
the cylinder head cover (see illustration).

38 Undo the upper bolt on the edge of the
cover nearest to the engine compartment
bulkhead.

39 Undo the lower boit on the bulkhead side
of the cover, at the join between the upper
and lower covers. Note that this bolt also
retains the coolant pump. To avoid coolant

1 Upper cover
2 Intermediate cover |
3 Lower cover

6.37 Timing belt cover retaining bolt locations (arrowed) - 2.0 litre engines

6.31 Undo the two bolts (arrowed) and lift
off the stiffener bracket and pedal position
sensor - later 2.0 litre engines

leakage, after the upper cover is removed,
refit the bolt fitted with a 17.0 mm spacer, and
tighten it securely.

40 Undo the remaining bolt in the centre of
the cover, just above the engine mounting
bracket.

41 Disengage the upper cover from the
intermediate cover and manipulate the upper
cover from its location.

Intermediate cover removal

42 Hemove the upper cover as described
previously.

43 Undo the upper bolt on the top edge of
the intermediate cover.

44 Undo the two remaining bolts at the join
between the intermediate cover and lower
cover, then manipulate the intermediate cover
from its location.

Lower cover removal

45 Remove the crankshaft pulley as
described in Section 5.

46 Remove the upper and intermediate
covers as described previously.

47 Undo the two remaining bolts on the edge
of the cover, one on either side of the
crankshaft pulley location,

48 Lift the cover off the front of the engine
and manipulate it from its location.

Refitting

49 Refitting of all the covers is a reversal of
the relevant removal procedure, ensuring that
each cover section is correctly located, and
that the cover retaining bolts are securely
tightened. Ensure that all disturbed hoses are
reconnected and retained by their relevant
clips, and that all nuts/bolts are tightened to
their specified torque wrench settings (where
given). On completion, prime and bleed the
fuel system as described in Chapter 4C.

7 Timing belt (1.9 litre engines) “\
— general information, removal X
and refitting &

Note: The manufacturer’s specify the use of a
special electronic tool (SEEM C.TRONIC type
105 belt tensioning measuring tool, to correctly
set the timing beit tension. The following
procedure assumes that this equipment (or
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7.6 Timing belt, sprocket and tensioner details - 1.9 litre engines

1 Crankshaft sprocket 4 Tensioner pulley 7 Injection pump sprocket

2 Idler pulley 5 Camshaft sprocket hub

3 Coolant pump hub 8 Injection pump sprocket
sprocket 6 Camshaft sprocket 9 Timing belt

Suitable alternative equipment calibrated to
display belt tension in SEEM units) is availabie.
Accurate tensioning of the timing belt is
essential, and if the electronic equipment is not
available, it is recommended that the work is
entrusted fo a Peugeot/Citroén dealer or
suitably-equipped garage.

General information

1 The timing belt drives the camshaft,
injection pump and coclant pump from a
toothed sprocket on the right-hand end of the
crankshaft. The belt also drives the brake
vacuum pump indirectly via the flywheel end
of the camshaft. If the belt breaks or slips in
service, the pistons are likely to hit the valve
heads, resulting in expensive damage.

2 The timing belt should be renewed at the
specified intervals, or earlier if it is

contaminated with oil, or at all noisy in
operation (a ‘scraping’ noise due to uneven
wear).

3 If the timing belt is being removed, it is a
wise precaution to check the condition of the
coolant pump at the same time (check for
signs of coolant leakage). This may avoid the
need to remove the timing belt again at a later
stage, should the coolant pump fail.

Removal

4 Remove the upper, intermediate and lower
timing belt covers as described in Section 6.
5 Align the engine assembly/valve timing
holes as described in Section 3, and lock the
camshaft sprocket hub, injection pump hub,
and flywheel in position. Do not attempt to
rotate the engine whilst the pins are in
position.

T |

(&)

If you're having difficulty finding a
square-section tool that will fit the
tensioner pulley, obtain a length of
standard 8 mm door handle rod from a
DIY shop and cut it to length (A). Insert
the rod into the pulley hub and rotate
the pulley with an 8 mm spanner (B).

6 Slacken the three bolts securing the
camshaft sprocket to the sprocket hub (see
illustration).

7 Similarly slacken the three bolts securing
the injection pump sprocket to the pump hub.
8 Loosen the timing belt tensioner pulley
retaining bolt. Pivot the pulley in a clockwise
direction, using a sgquare-section key fitted to
the hole in the pulley hub, then retighten the
retaining bolt (see Tool Tip).

9 If the timing belt is to be re-used, use white
paint or chalk to mark the direction of rotation
on the belt (if markings do not already exist),
then slip the belt off the sprockets. Note that
the crankshaft must not be rotated whilst the
belt is removed.

10 Check the timing belt carefully for any
signs of uneven wear, split or oil
contamination. Pay particular attention to the
roots of the teeth. Renew it if there is the
slightest doubt about its condition. If the
engine is undergoing an overhaul, renew the
belt as a matter of course, regardless of its
apparent condition. The cost of a new belt is
nothing compared with the cost of repairs,
should the belt break in service. If signs of oil
contamination are found, trace the source of
the oil leak and rectify it. Wash down the
engine timing belt area and all related
components, to remove all traces of oil.
Check that the tensioner and idler pulleys
rotate freely, without any sign of roughness. If
necessary, renew as described in Section 9.

Refitting

11 Commence refitting by ensuring that the
engine assembly/valve timing holes are still
aligned as described in Section 3, and the
camshaft sprocket hub, injection pump hub,
and flywheel are locked in position.

12 Tighten the camshaft sprocket and
injection pump sprocket retaining boits lightly
so that the sprockets can still move within
their elongated slots. Turn both sprockets
fully clockwise to the ends of the slots.
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13 Manoeuvre the timing belt into position,
ensuring that the arrows on the belt are
pointing in the direction of rotation (clockwise,
when viewed from the right-hand end of the
engine).

14 Locate the belt on the crankshaft
sprocket, taking care not to twist it sharply
while refitting it, and route the belt round the
idler pulley.

15 Ensure the ‘front run' of the belt is taut
then align the belt with the injection pump
sprocket. Rotate the sprocket anti-clockwise
on its hub until the belt and sprocket teeth are
correctly aligned then engage the belt on the
sprocket. Note: Do not rotate the sprocket
anti-clockwise any more than is necessary and
never rotate it through more than one sprocket
tooth of moverment.

16 Once the belt is correctly seated on the
injection pump sprocket, ensure the belt
‘front’ and ‘top' runs are taut then align the
belt with the camshaft sprocket. Rotate the
camshaft sprocket anti-clockwise on its hub
until the belt and sprocket teeth are correctly
aligned then engage the belt on the sprocket.
Note: Do not rotate the sprocket anti-
clockwise any more than is necessary and
never rotate it through more than one sprocket
tooth of movement.

17 Ensure that any slack is on the tensioner
pulley side of the belt then locate the belt over
the coolant pump sprocket and behind the
tensioner pulley.

18 Ensure that the belt teeth are seated
centrally in the sprockets then loosen the
tensioner pulley retaining bolt. Pivot the pulley
anti-clockwise to remove all free play from the
timing belt, then retighten the bolt.

19 Remove one of the sprocket bolts from
both the injection pump and camshaft
sprockets and check that the sprockets are
not at the end of their retaining bolt slots (see
illustration). If they are, the sprocket was
rotated through more than one tooth of

7.19 Remove one of the bolts (1) from both
the camshaft (2) and injection pump (3)
sprockets and check that each sprocket is
not at the end of its bolt slots (see inset) -
1.9 litre engines

movement whilst installing the belt; remove
the timing belt and repeat the refitting
procedure. |f the sprockets are correctly
positioned, tension the timing belt as follows.
20 Fit the sensor head of the electronic belt
tension measuring equipment to the ‘top run’
of the timing belt, approximately midway
between the camshaft and injection pump
sprockets.

21 Pivot the tensioner pulley anti-clockwise
until an initial setting of 106 + 2 SEEM units is
displayed on the tension measuring
equipment. Hold the tensioner pulley in that
position and retighten the retaining bolt.

22 Check that the sprockets have not been
turned so far that the retaining bolts are at the
end of their slots. If this is the case, repeat the
refitting operation. If all is satisfactory, tighten
the camshaft and injection pump sprocket
retaining bolts to the specified torque.

23 Remove the belt tension measuring
equipment and the crankshaft, camshaft
sprocket hub and injection pump hub locking
tools.

24 Rotate the crankshaft through eight
complete rotations in a clockwise direction
(viewed from the right-hand end of the
engine). Realign the engine assembly/valve
timing holes and refit the crankshaft, camshaft
and injection pump locking tools.

25 Slacken the camshaft and injection pump
sprocket retaining bolts, retighten them
finger-tight, then slacken them all by one sixth
of a turn.

26 Slacken the tensioner pulley retaining bolt
once more. Refit the belt tension measuring
equipment to the top run of the belt, and turn
the tensioner pulley to give a final setting of
42 + 2 SEEM units on the tensioning gauge.
Hold the tensioner pulley in this position and
tighten the retaining bolt to the specified
torque.

27 Retighten all sprocket retaining bolts to
the specified torque.

28 Release the sensor head of the belt
tension measuring equipment, then refit it
again and check that a reading of between 38
and 46 SEEM units is indicated. Remove the
tension measuring equipment.

29 Remove the locking tools, then rotate the
crankshaft once again through two complete
rotations in a clockwise direction. Realign the
engine assembly/valve timing holes and refit
the crankshaft locking tool.

30 Check that it is possible to insert the
camshaft sprocket hub and injection pump
hub locking tools. If the tools cannot be
inserted, check that the offset between the
timing holes in the sprocket hubs and the
corresponding holes in the cylinder head and
injection pump is not greater than 1.0 mm. If it
is, repeat the complete timing belt refitting
and tensioning procedure.

31 Refit the lower, intermediate and
upper timing belt covers as described in
Section 6.

32 Refit the crankshaft pulley as described in
Section 5.

8 Timing belt (2.0 litre engines) &
— general information, removal N\
and refitting &

Note: The manufacturer’s specify the use of a
special electronic tool (SEEM C.TRONIC type
105 belt tensioning measuring tool, to
correctly set the timing belt tension. The
following procedure assumes that this
equipment (or suitable alternative equipment
calibrated to display belt tension in SEEM
units) is available. Accurate tensioning of the
timing belt is essential, and if the electronic
equipment is not available, it is recommended
that the work is entrusted to a
Peugeot/Citroén dealer or suitably-equipped
garage.

General information

1 The timing belt drives the camshaft, high-
pressure fuel pump and coolant pump from a
toothed sprocket on the end of the
crankshaft. The belt also drives the brake
servo vacuum pump indirectly via the flywheel
end of the camshaft. If the belt breaks or slips
in service, the pistons are likely to hit the valve
heads, resulting in expensive damage.

2 The timing belt should be renewed at the
specified intervals, or earlier if it is
contaminated with oil, or at all noisy in
operation (a ‘scraping’ noise due to uneven
wear).

3 If the timing belt is being removed, it is a
wise precaution to check the condition of the
coolant pump at the same time (check for
signs of coolant leakage). This may avoid the
need to remove the timing belt again at a later
stage, should the coolant pump fail.

4 Two types of timing belt sprocket
arrangements may be encountered. On early
engines, the camshaft sprocket is of the
‘floating’ type, secured to the sprocket hub
with three bolts. The bolt holes are elongated
and allow for a certain degree of lateral
movement of the sprocket for accurate
tensioning of the timing belt when refitting. On
later engines, the camshaft sprocket is fixed,
but the crankshaft sprocket becomes the
‘floating’ component. Lateral movement of the
crankshaft sprocket is achieved by using a
wider keyway for the locating Woodruff key.
Timing belt removal procedures are the same
for both types, but different procedures must
be used when refitting.

Removal

5 Remove the crankshaft pulley as described
in Section 5. Refit and tighten the pulley
retaining bolt to allow the engine to be turned
in subsequent operations.

6 Remove the upper, intermediate and lower
timing beit covers as described in Section 6.
7 It is now necessary to identify the type of
timing belt sprocket arrangement fitted by
observing the design of the camshaft
sprocket. On early engines the sprocket and
hub is a two-piece assembly. The sprocket is
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8.9 On early engines, slacken the bolts
(arrowed) and rotate the camshaft
sprocket fully clockwise on its hub -
2.0 litre engines

secured to the sprocket hub by three retaining
bolts, with the hub being secured to the
camshaft by a single centre boilt. On later
engines the sprocket and hub are a single
fixed assembly secured to the camshaft by a
centre retaining bolt only. When refitting,
proceed as described in the appropriate sub-
Sections according to sprocket type.

8 If not already done, align the engine
assembly/valve timing holes as described in
Section 3, and lock the crankshaft and the
camshaft sprocket in position. Do not attempt
to rotate the engine whilst the locking pins are
in position.

9 On early engines, slacken the three bolts
securing the camshaft sprocket to the
sprocket hub (see illustration).

10 Slacken the timing belt tensioner pulley
retaining bolt and insert a short length of 8.0
mm square bar into the square hole on the
front face of the tensioner pulley (see Tool
Tip in Section 7). Alternatively, although
clearance is restricted, the square end of a
1/4 inch drive socket bar can also be used.
Using the bar and a spanner, turn the pulley in
a clockwise direction, to relieve the tension
from the timing belt. Retighten the tensioner
pulley retaining bolt to secure it in the
slackened position.

11 If the timing belt is to be re-used, use
white paint or chalk to mark the direction of
rotation on the belt (if markings do not already
exist), then slip the belt off the sprockets.
Note that the crankshaft must not be rotated
whiist the beit is removed.

12 Check the timing belt carefully for any
signs of uneven wear, splits or oil
contamination. Pay particular attention to the
roots of the teeth. Renew it if there is the
slightest doubt about its condition. if the
engine is undergoing an overhaul, renew the
belt as a matter of course, regardless of its
apparent condition. The cost of a new belt is
nothing compared with the cost of repairs,
should the belt break in service. If signs of oil
contamination are found, trace the source of
the oil leak and rectify it. Wash down the
engine timing belt area and all related
components, to remove all traces of oil. Check
that the tensioner and idler pulleys rotate freely,
without any sign of roughness. If necessary,
renew them as described in Section 9.

l ‘. s
8.16a Retain the timing beit on the 8.16b . .. high pressure fuel pump
crankshaft sprocket and feed it around the sprocket ...

idler pulley . . .

Refitting

Two-piece camshaft sprocket

13 Commence refitting by ensuring that the
engine assembly/valve timing holes are still
aligned as described in Section 3, and the
crankshaft, and camshaft sprocket hub are
locked in position.

14 Tighten the camshaft sprocket retaining
bolts lightly so that the sprocket can still move
within the elongated slots. Turn the sprocket
fully clockwise to the ends of the slots.
15 Locate the timing belt on the crankshaft
sprocket making sure that the direction of
rotation arrow is facing the correct way.
16 Hold the beit on the crankshaft sprocket
and, while keeping the ‘lower run’ of the belt
taut (between the crankshaft and idler puliey),
feed the belt over the remaining sprockets and
pulleys in the following order (see illustrations):

a) Idler pulley.

b) High-pressure fuel pump.

c) Camshaft.

e) Coolant pump.

d) Tensioner pulley.
17 Fit the sensor head of the electronic belt
tension measuring equipment to the *top run’ of
the timing belt, approximately midway between
the camshaft and fuel pump sprockets.
18 Slacken the tensioner pulley retaining bolt
and, using the square bar and spanner, pivot
the tensioner pulley anti-clockwise until an
initial setting of 98 + 2 SEEM units is
displayed on the tension measuring
equipment (see illustrations). Hold the

| {3’“
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8.16d ... coolant pump and tensioner
pulley - 2.0 litre engines

e
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8.18a Pivot the tensioner pulley anti-
clockwise, then tighten the retaining bolit. ..

8.18b ... when the specified tension value
is shown on the measuring equipment -
2.0 litre engines
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8.31 Insert a 2 mm rod (A) on the left-hand
side of the Woodruff key (B) - 2.0 litre
engines

tensioner pulley in that position and retighten
the retaining bolt.

19 Check that the camshaft sprocket
retaining bolts are not at the ends of their slots
{if necessary, remove one of the sprocket
bolts to check this). If they are, repeat the
refitting operation. If all is satisfactory, refit the
removed bolt and tighten all three sprocket
retaining bolts to the specified torque.

20 Remove the belt tension measuring
equipment and the crankshaft, and camshaft
sprocket hub locking tools.

21 Rotate the crankshaft through eight
complete rotations in a clockwise direction
(viewed from the right-hand end of the
engine). Realign the engine assembly/vaive
timing holes and refit the crankshaft locking
tool only.

22 Slacken the camshaft sprocket retaining
bolts and refit the camshaft sprocket hub
lecking tool.

23 Slacken the tensioner pulley retaining bolt
once more.

24 Refit the belt tension measuring
equipment to the top run of the beit, and tum
the tensioner pulley to give a final setting of
54 + 2 SEEM units on the tensioning gauge.
Hold the tensioner pulley in this position and
tighten the retaining bolt to the specified
torque.

25 Retighten the camshaft sprocket retaining
bolts to the specified torque.

26 Release the sensor head of the belt
tension measuring equipment, then refit it
again and check that a reading of
54 + 3 SEEM units is indicated. Remove the
tension measuring equipment.

27 Remove the locking tools, then rotate the
crankshaft once again through two complete
rotations in a clockwise direction. Realign the
engine assembly/valve timing holes and refit
the crankshaft locking tool.

28 Check that it is possible to insert the
camshaft sprocket hub locking tool. If the tool
cannot be inserted, check that the offset

between the timing slot in the sprocket hub
and the corresponding hole in the cylinder
head is not greater than 1.0 mm. If it is, repeat
the complete timing belt refitting and
tensioning procedure.

29 Refit the lower, intermediate and upper
timing belt covers as described in Section 6.
Refit the crankshaft pulley as described in
Section 5 after refitting the lower cover.

Fixed camshaft sprocket

30 Ensure that the engine assembly/valve
timing holes are still aligned as described in
Section 3, and the crankshaft and camshaft
sprocket are locked in position.
31 Turn the crankshaft sprocket anti-
clockwise to the limit of the movement
afforded by the keyway. Lock the sprocket in
this position by inserting a 2.0 mm diameter
rod down the left-hand side of the Woodruff
key (see illustration).
32 Locate the timing belt on the camshaft
sprocket, making sure that the direction of
rotation arrow is facing the correct way.
33 Retain the timing belt on the camshaft
sprocket using a cable tie to ensure that it
does not jump a tooth. Keeping the ‘top run’
of the belt taut (between the camshaft and
fuel pump sprockets), feed the belt over the
remaining sprockets and pulleys in the
following order:

a) High-pressure fuel pump.

b) Idler pulley.

c) Crankshaft.

d) Coolant pump.

e) Tensioner pulley.

34 Cut off the cable tie securing the timing
beit to the camshaft sprocket and remove the
rod from the crankshaft sprocket keyway.

35 Fit the sensor head of the electronic beit
tension measuring equipment to the ‘top run’ of
the timing belt, approximately midway between
the camshaft and fuel pump sprockets.

36 Slacken the tensioner pulley retaining boit
and, using the square bar and spanner, pivot
the tensioner pulley anti-clockwise until an
initial setting of 98 = 2 SEEM units is
displayed on the tension measuring
equipment. Hold the tensioner pulley in that
position and retighten the retaining bolt.

37 If not already in place, refit the crankshaft
pulley retaining bolt and washer and tighten
the bolt to 70 Nm (52 Ibf ft). Prevent the
crankshaft from tuming using the fiywheel ring
gear locking tool described for pulley removal
in Section 5. Do not attempt to use only the
engine assembly/valve timing locking tools to
prevent rotation whilst the bolt is tightened.
38 Remove the belt tension measuring
equipment, the flywheel ring gear locking tool
and the engine assembly/valve timing locking
tools.

39 Rotate the crankshaft through eight
complete rotations in a clockwise direction
(viewed from the right-hand end of the
engine). Realign the engine assembly/valve
timing holes and refit the crankshaft and
camshaft sprocket locking tools.

40 Refit the flywheel ring gear locking tool
and slacken the crankshaft pulley retaining
boit.

41 Slacken the tensioner pulley retaining bolt
once more. Refit the belt tension measuring
equipment to the top run of the belt, and turn
the tensioner pulley to give a final setting of
54 + 2 SEEM units on the tensioning gauge.
Hold the tensioner pulley in this position and
tighten the retaining bolt to the specified
torque.

42 Release the sensor head of the belt
tension measuring equipment, then refit it
again and check that a reading of
54 + 3 SEEM units is indicated. If not, repeat
the complete tensioning procedure. If the
reading is correct, remove the tension
measuring equipment.

43 Remove all the locking tools, then rotate
the crankshaft once again through two
complete rotations in a clockwise direction.
Realign the engine assembly/valve timing
holes and refit the crankshaft and camshaft
sprocket locking tools. If it is not possible to fit
both locking tools, repeat the complete
tensioning procedure.

44 i all is satisfactory, locate the lower timing
belt cover in position, refit the retaining bolts
and tighten them securely.

45 With the engine assembly/valve timing
holes aligned and the crankshaft and
camshaft sprocket locking tools in place, refit
the flywheel ring gear locking tool and
unscrew the crankshaft pulley retaining bolt.
46 Locate the crankshaft pulley in position on
the end of the crankshafi.

47 Thoroughly clean the threads of the pulley
retaining bolt, then apply a coat of locking
compound to the bolt threads
(Peugeot/Citroén recommend the use of
Loctite Frenetanch).

48 Refit the crankshaft pulley retaining bolt
and washer. Tighten the bolt to the specified
torque, then through the specified angle.

49 Remove the flywheel ring gear locking tool
and the crankshaft and camshaft sprocket
locking tools.

50 Refit the intermediate and upper timing
belt covers as described in Section 6, then
refit and tension the auxiliary drivebelt as
described in Chapter 1B,

9 Timing beltsprocketsand  §§
idler/tensioner pulleys - AN
removal, inspection and refitting St

Removal

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

2 Position the engine assembly/valve timing
holes as described in Section 3, and lock the
sprocket hub{s) and flywheel in position.
Caution: Do not attempt to rotate the
engine whilst the pins are in position.
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A sprocket holding tool can be made
from two lengths of steel strip boited
together to form a forked end. Bend the
end of the strip through 90° to form the
fork ‘prongs’.

Make a sprocket releasing tool from a
short strip of steel. Drill two holes in the
strip to correspond with the two holes
in the sprocket. Drill a third hole just
large enough to accept the flats of the
sprocket retaining nut.

3 Remove the timing belt as described in
Section 7 or 8, as applicable, then proceed as
described under the relevant sub-heading.

Camshaft sprocket

4 As a precaution, remove the flywheel
locking pin then rotate the crankshaft
backwards (anti-clockwise) through 90°; this

9.11a Fit the bar over the sprocket nut and
screw in the two bolts (arrowed) -
2.0 litre engines

will position the pistons midway up the bores
and remove the risk of the valves contacting
the pistons during the following operation.

5 Slacken the sprocket hub retaining bolt,
and the three sprocket-to-hub retaining bolts
(where applicable). To prevent the camshaft
rotating as the bolt is slackened, a sprocket-
holding tool will be required. In the absence of
the special Peugeot/Citroén tool, an
acceptable substitute can be fabricated at
home (see Tool Tip 1). Do not attempt to use
the engine assembly/valve timing locking tool
to prevent the sprocket from rotating whilst
the bolt is slackened.

6 Unscrew the sprocket hub retaining bolt and
slide the sprocket and hub off the end of the
camshaft. If the Woodruff key is a loose fit,
remove it for safe-keeping. Examine the
camshaft oil seal for signs of oil leakage and, if
necessary, renew it as described in Section 10.
7 If necessary on engines with a two-piece
sprocket, the sprocket can be separated from
the hub after removing the three retaining
bolts.

9.11b With the puller in position, retain the sprocket then
unscrew the sprocket nut to release the sprocket from the pump
shaft - 2.0 litre engines

Injection pump sprocket —
1.9 litre engines

8 Unscrew the three retaining bolts and
remove the sprocket from its hub; The hub is
an integral part of the injection pump.
Injection pump sprocket -

2.0 litre engines

9 Slacken the sprocket retaining nut whilst
preventing rotation by retaining the sprocket
with a holding tool (see paragraph 5).

10 The sprocket must then be freed from the
injection pump shaft using a puller. In the
absence of correct Peugeot/Citro&n puller
assembly or a pattern substitute, a suitable
alternative can be made out of a short length
of steel bar (see Tool Tip 2).

11 Loosen the sprocket nut then bolt the
steel bar to the sprocket by screwing twa M7
bolts in the threaded holes provided. Evenly
tighten the bolts, so the bar is forced into
contact with nut, then unscrew the sprocket
nut to draw the sprocket off the pump shaft.
Once the sprocket has been released,
unscrew the bolts and remove the bar then
unscrew the nut and remove the sprocket
(see illustrations).

Crankshaft sprocket -
1.9 litre engines

12 As a precaution, remove the flywheel
locking pin then rotate the crankshaft
backwards (anti-clockwise) through 20°; this
will position the pistons midway up the bores
and remove the risk of the valves contacting
the pistons during the following operation.

13 Slacken the crankshaft sprocket bolt. To
prevent crankshaft rotation, select top gear,
and have an assistant apply the brakes firmly.
Alternatively, the fiywheel ring gear can be
locked using a suitable tool made from steel
angle (see Tool Tip in Section 5).

14 Unscrew the retaining bolt and washer,
then slide the sprocket off the end of the
crankshaft. If the Woodruff key is a loose fit in
the crankshaft, remove it and store it with the

9.11c Once the sprocket is free, remove the puller then unscrew
the nut and lift off the sprocket - 2.0 litre engines
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9.15a Slide the sprocket off the
crankshaft. ..

sprocket for safe-keeping. Examine the
crankshaft oil seal for signs oil leakage and, if
necessary, renew as described in Section 17.

Crankshaft sprocket -

2.0 litre engines

15 Slide the sprocket and off the end of the
crankshaft. If the Woodruff key is a loose fit in
the crankshaft, remove it and store it with the
sprocket for safe-keeping (see illustrations).
Examine the crankshaft oil seal for signs oil
leakage and, if necessary, renew as described
in Section 17.

Coolant pump sprocket

16 The coolant pump sprocket is integral
with the pump, and cannot be removed.
Coolant pump removal is described in
Chapter 3.

Tensioner pulley

17 Unscrew the bolt and remove the pulley
from its mounting pin. Examine the mounting
stud for signs of damage and, if necessary,
renew it.

Idler pulley

18 Unscrew the mounting bolt and remove
the idler pulley from the cylinder block (see
illustration).

Inspection

19 Clean the sprockets thoroughly, and
renew any that show signs of wear, damage
or cracks.

20 Cliean the tensioner and idler pulleys, but
do not use any strong solvent which may
enter the pulley bearing. Check that each
pulley rotates freely about its hub, with no
sign of stiffness or of free play. Renew the
pulley if there is any doubt about its condition,
or if there are any obvious signs of wear or
damage.

21 Inspect the timing belt (see Sections 7 or
8). Renew the belt is there is any doubt about
its condition.

Refitting

Camshaft sprocket

22 On engines with a two-piece sprocket,
refit the sprocket to the hub (if removed) and

. . then remove the Woodruff key -
2.0 litre engines

9.15b .

secure with the three retaining bolts,
tightened finger tight only at this stage.

23 Refit the Woodruff key to the end of the
camshaft, then refit the camshaft sprocket
and hub.

24 Refit the sprocket hub retaining bolt and
washer. Tighten the boit to the specified
torque, preventing the camshaft from turning
as during removal.

25 Align the hub timing hole with the cylinder
head and insert the locking tool. Rotate the
crankshaft 90° clockwise and lock the
flywheel in position with the locking tool.

26 Refit the timing belt (see Section 7 or 8).
Injection pump sprocket -

1.9 litre engines

27 Seat the sprocket on the hub and lightly

tighten its bolts.
28 Refit the timing belt (see Section 7).

Injection pump sprocket -

2.0 litre engines

29 Ensure the pump shaft and sprocket taper
surfaces are clean and dry then fit the
sprocket to the pump. Refit the sprocket nut
and tighten it to the specified torque, using
the holding tool to prevent rotation.

30 Refit the timing belt (see Section 8).

Crankshaft sprocket -
1.9 litre engines

31 Where removed, locate the Woodruff key
in the crankshaft end.

32 Align the crankshaft pulley slot with the
Woodruff key, and slide it onto the end of the
crankshaft.

33 Remove all traces of locking compound
from the threads of the pulley bolt and
crankshaft. Apply a drop of locking
compound (Peugeot/Citroén recommend the
use of Loctite Frenetanch) to the threads of
the bolt then refit the bolt and washer to the
crankshaft

34 Tighten the bolt to the specified torque
Stage 1 torque setting, whilst preventing
crankshaft rotation using the method

employed on removal.

35 Angle-tighten the pulley bolt through the
specified Stage 2 angle, using a socket and
extension bar. It is recommended that an
angle-measuring gauge is used during this

9.18 Unscrew the mounting bolt and
remove the idler pulley from the block

stage of the tightening, to ensure accuracy.
36 Rotate the crankshaft 90° clockwise and
lock the flywheel in position with the locking
tool.

37 Refit the timing belt (see Section 7).

Crankshaft sprocket -

2.0 litre engines

38 Where removed, locate the Woodruff key
in the crankshaft end.

39 Align the crankshaft pulley slot with the
Woodruff key, and slide it onto the end of the
crankshaft.

40 Refit the timing belt (see Section 8).

Tensioner pulley

41 Refit the tensioner pulley to its mounting
pin, and fit the retaining bolt
42 Refit the timing belt (see Section 7 or 8).

Idler pulley

43 Refit the idler pulley to the cylinder block
and tighten its retaining bolt to the specified
torque.

44 Refit the timing beit (see Section 7 or 8).

10 Camshaft oil seal - renewal “&\
XD

R

Note: If the camshaft oil seal has been leaking,
check the timing beit for signs of oil
contamination; the belt must be renewed if
signs of oil contamination are found. Ensure
that all traces of oil are removed from the
sprockets and surrounding area before the
new belt is fitted.

1 Remove the camshaft sprocket as
described in Section 9.

2 Punch or drill two small holes opposite
each other in the oil seal. Screw a self-tapping
screw into each, and pull on the screws with
pliers to extract the seal.

3 Clean the seal housing, and polish off any
burrs or raised edges, which may have
caused the seal to fail in the first place.

4 Lubricate the lips of the new seal with clean
engine oil, and drive/press it into position until
it seats on its locating shoulder. Use a
suitable tubular drift, such as a socket, which
bears only on the hard outer edge of the seal
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10.4 Using a socket, a length of stud and a
nut to press the camshaft oil seal into
position

(see illustration). Take care not to damage
the seal lips during fitting. Note that the seal
lips should face inwards.

5 Refit the camshaft sprocket as described in
Section 9.

11 Camshaft and followers -
removal, inspection and
refitting

Y

Note: On 1.9 litre engines, valve clearance
adjustment requires the removal of the camshaft.
If the original camshaft is being refitted, it is
worthwhile recording the valve clearances
before it is removed, so any adjustments can be
made before refitting it (see Section 12).

Removal

1 Remove the cylinder
described in Section 4.

2 Remove the braking system vacuum pump
as described in Chapter 9.

head cover as

11.4 The camshaft bearing caps should be
numbered (arrowed) for identification -
1.9 litre engines

3 Remove the camshaft sprocket as
described in Section 9. Proceed as described
under the relevant sub-heading.

1.9 litre engines

4 The camshaft bearing caps should be
numbered 1 to 3, number 1 being at the
transmission end of the engine (see
illustration). If not, make identification marks
on the caps, using white paint or a suitable
marker pen. Also mark each cap in some way
to indicate its correct fitted orientation. This
will avoid the possibility of installing the caps
the wrong way around on refitting.

5 Evenly and progressively slacken the
camshaft bearing cap retaining nuts by one
tum at a time. This will relieve the valve spring
pressure on the bearing caps gradually and
evenly. Once the pressure has been relieved,
the nuts can be fully unscrewed and removed.
Caution: If the bearing cap nuts are
carelessly slackened, the bearing caps may
break. If any bearing cap breaks then the

11.12a Lift the camshaft followers. ..

11.11 ... then lift the camshaft out of
position (shown with cylinder head
removed) - 2.0 litre engines

11.12b ... and hydraulic tappets out from
the cylinder head - 2.0 litre engines

11.9 Camshaft bearing cap casting bolt
slackening sequence - 2.0 litre engines

complete cylinder head assembly must be
renewed; the bearing caps are matched to
the head and are not available separately.
6 Note the correct fitted orientation of the
bearing caps, then remove them from the
cylinder head.

7 Lift the camshaft away from the cylinder head,
and slide the oil seal off the camshaft end.

8 Obtain eight small, clean plastic containers,
and number them 1 to 8; alternatively, divide a
larger container into eight compartments.
Using a rubber sucker, withdraw each
follower in turn, and place it in its respective
container. Do not interchange the cam
followers, or the rate of wear will be much-
increased. If necessary, also remove the shim
from the top of the valve stem, and store it
with its respective follower. Note: The shim
may stick to the inside of the follower as it is
withdrawn. If this happens, take care not to
allow it to drop out as the follower is removed.

2.0 litre engines

9 Working in sequence, evenly and
progressively slacken the camshaft bearing cap
casting retaining bolts by one turn at a time (see
illustration). This will relieve the valve spring
pressure on the bearing caps gradually and
evenly. Once the pressure has been relieved,
the bolts can be fully unscrewed and removed.
Caution: If the bearing cap casting bolt are
carelessly slackened, the casting may
break. If the casting breaks then the
complete cylinder head assembly must be
renewed; the casting is matched to the
head and is not available separately.

10 Remove the camshaft bearing cap casting
from the cylinder head (see illustration). If the
casting locating dowels are a loose fit in the
head, remove them and store them with the
casting for safe-keeping.

11 Lift the camshaft away from the cylinder
head, and slide the oil seal off the camshaft
end (see illustration).

12 Obtain eight. oil tight, clean plastic
containers, and number them 1 to 8. Each
container must be deep enough to allow the
tappets to be almost totally submerged in oil.
Lift each follower and hydraulic tappet out of
position and place it in its respective container
(see illustrations). Add clean engine oil to
each container so that the tappet is
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11.22 Apply sealant to the areas shown on
the camshaft end bearing caps - 1.9 litre
engines

submerged. Do not interchange the cam
followers or tappets, or the rate of wear will be
much-increased.

Inspection

13 Examine the camshaft bearing surfaces
and cam lobes for signs of wear ridges and
scoring. Renew the camshaft if any of these
conditions are apparent. Examine the
condition of the bearing surfaces, both on the
camshaft journals and in the cylinder
head/bearing caps. If the head bearing
surfaces are worn excessively, the cylinder
head will need to be renewed.

14 Examine the cam follower bearing
surfaces which contact the camshaft lobes for
wear ridges and scoring. Renew any follower
on which these conditions are apparent. If a
follower bearing surface is badly scored, also
examine the corresponding lobe on the
camshaft for wear, as it is likely that both will
be worn. Renew worn components as
necessary.

15 On 2.0 litre engines, if the hydraulic
tappets are thought to be faulty they should
be renewed.

Refitting

1.9 litre engines

16 If the original camshaft is being refitted,
and it is known that the valve clearances are
correct, proceed to the next paragraph,
otherwise, adjust the valves as described in
Section 12 using the clearances noted before
camshaft removal. If a new camshatft is used,
fit it as described in paragraphs 17 to 23, and
then adjust the valve clearances (Section 12).
Caution: Ensure the crankshaft is correctly
positioned with the pistons midway up the
bores before rotating the camshaft.

17 Fit each shim to the top of its valve stem.
Caution: Do not interchange the shims, as
this will upset the valve clearances (see
Section 12).

18 Liberally oil the cylinder head cam
follower bores and the followers. Carefully
refit the followers to the cylinder head,
ensuring that each follower is refitted to its
original bore. Some care will be required to
enter the followers squarely into their bores.
19 Lubricate the cam lobes and bearing

11.31 Apply a thin bead of sealant (A) to
the mating surface of the camshaft bearing
cap casting as shown - 2.0 litre engines

journals with clean engine oil of the specified
grade. Then refit the camshaft back into
position on the cylinder head.

20 Temporarily refit the sprocket to the end
of the camshaft and position it so that the hub
timing hole is aligned with the corresponding
cut-out in the cylinder head. Ensure the
crankshaft is still positioned 90° BTDC so the
pistons are midway up the bores.

21 Fit the centre bearing cap the correct way
round as previously noted, then screw on the
nuts and tighten them two or three turns.

22 Apply sealing compound to the end
bearing caps on the areas shown (see
illustration). Fit them in the correct positions,
and tighten the nuts two or three turns.

23 Tighten all the nuts evenly and
progressively to the specified torque, making
sure that the camshaft remains correctly
positioned.

Caution: If the bearing cap nuis are
carelessly tightened, the bearing caps may
break. If any bearing cap breaks then the
complete cylinder head assembly must be
renewed; the bearing caps are matched to
the head and are not available separately.
24 Smear the lips of the new oil seal with
clean engine oil and fit it onto the camshaft
end, making sure its sealing lip is facing
inwards. Press the oil seal in until it is flush
with the end face of the camshaft bearing
cap.

25 Refit the camshaft sprocket as described
in Section 9.

26 Refit the braking system vacuum pump as
described in Chapter 9.

27 Refit the cylinder head cover as described
in Section 4.

2.0 litre engines

28 Liberally oil the cylinder head tappet
bores and the followers. Ensure the followers
and hydraulic tappets are correctly clipped
together then carefully refit them to the
cylinder head, ensuring that each assembly is
refitted in its original location.

29 Lubricate the cam bearing journals and
followers with clean engine oil of the specified
grade.

30 Ensure the crankshaft is still positioned
90° BTDC so the pistons are midway up the
bores.

11.33 Camshaft bearing cap bolt
tightening sequence - 2.0 litre engines

31 Ensure the mating surfaces of the
camshaft bearing cap casting and cylinder
head are clean and dry. Apply a thin bead of
sealant (Peugeot/Citroén recommend the use
of Autojoint NOIR) to the mating surface of the
casting as shown (see illustration).

32 Locate the camshaft correctly in the
bearing cap casting then, ensuring the
locating dowels are in position, refit the
camshaft and bearing cap casting assembly
to the head.

33 Install the bearing cap casting bolts,
tightening all bolts by hand. Working in
sequence, evenly and progressively tighten
the bolts to draw the casting square’y down
onto the cylinder head (see illustration).
Once the casting is in contact with the head,
go around in the specified sequence and
tighten the bolts to the specified torque.
Caution: If the bearing cap casting bolt are
carelessly tightened, the casting may
break. If the casting breaks then the
complete cylinder head assembly must be
renewed; the casting is matched to the
head and is not available separately.

34 Smear the lips of the new oil seal with
clean engine oil and fit it onto the camshaft
end, making sure its sealing lip is facing
inwards. Press the oil seal in until it is flush
with the end face of the camshaft bearing
cap.

35 Refit the camshaft sprocket and hub as
described in Section 9.

36 Refit the braking system vacuum pump as
described in Chapter 9.

37 Refit the cylinder head cover as described
in Section 4.

12 Valve clearances -
checking and adjustment

V(i

1.9 litre engines

Checking

1 The importance of having the valve
clearances correctly adjusted cannot be
overstressed, as they vitally affect the
performance of the engine. Checking should
not be regarded as a routine operation,
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12.5 Example of valve shim thickness
calculation - 1.9 litre engines

Inlet valve

Exhaust valve

Measured clearance

Difference from specified clearance (3)

Specified clearance

Thickness of shim fitted

Correct thickness of shim required

W~

however. It should only be necessary when
the valve gear has become noisy, after engine
overhaul, or when trying to trace the cause of
power loss. The clearances are checked as
follows. The engine must be cold for the
check to be accurate.

2 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle supporf).
To gain access to the right-hand end of the
engine, the wheel arch plastic liner must be
removed. The liner is secured by various
screws and clips under the wheel arch.
Release all the fasteners, and remove liner
from under the front wing. Where necessary,
unclip the coolant hoses from under the wing
to improve access further.

3 The engine can now be turned over using a
suitable socket and extension bar fitted to the
crankshaft pulley bolt. Note that the
crankshaft must always be turned in a
clockwise direction (viewed from the right-
hand side of the vehicle).
4 Remove the cylinder
described in Section 4.

5 On a piece of paper, draw the outline of the

head cover as

12.7 Valve clearance measurement (J).
Clearance is altered by changing the
shim (1) - 1.9 litre engines

engine with the cylinders numbered from the
flywheel end. Show the position of each valve,
together with the specified valve clearance.
Above each valve, draw lines for recording (1)
the actual clearance and (2) the amount of
adjustment required (see illustration).
6 Turn the crankshaft until the inlet valve of
No 1 cylinder (nearest the transmission) is fully
closed, with the tip of the cam facing directily
away from the follower.
7 Using feeler blades, measure the clearance
between the base of the cam and the follower.
Record the clearance on line (1) (see
illustration).
8 Repeat the measurement for the other
seven valves, tuming the crankshaft as
necessary so that the cam lobe in question is
always facing directly away from the relevant
follower.
9 Calculate the difference between each
measured clearance and the desired value,
and record it on line (2). Since the clearance is
different for inlet and exhaust valves — make
sure that you are aware which valve you are
dealing with. The valve sequence from either
end of the engine is:
In-Ex-Ex-In-In-Ex-Ex-In
10 If all the clearances are within tolerance,
refit the cylinder head cover with reference to
Section 4. Refit the wheel arch liner then lower
the vehicle to the ground. If any clearance
measured is outside the specified tolerance,
adjustment must be carried out as described
in the following paragraphs.

Adjustment

11 Remove the camshaft as described in
Section 11.

12 Withdraw the first follower and its shim.
Ciean the shim, and measure its thickness
with a micrometer. The shims carry thickness
markings, but wear may have reduced the
original thickness, so be sure to check.

13 Refer to the clearance recorded for the
valve concerned. If the clearance was more
than that specified, the shim thickness must
be increased by the difference recorded (2). If
the clearance was less than that specified, the
thickness of the shim must be decreased by
the difference recorded (2).

14 Draw three more lines beneath each valve
on the calculation paper as shown in
illustration 12.5. On line (4) note the measured
thickness of the shim, then add or deduct the
difference from line (2) to give the final shim
thickness required on line (5).

15 Repeat the procedure given in para-
graphs 13 to 15 on the remaining valves,
keeping each follower identified for position.
16 Obtain the shims required to bring each
valve clearance within tolerance. Note that the
shims can be swapped around, but not the
followers.

17 When reassembling, oil the shim and fit it
into the valve retainer, with the size marking
face downwards. Qil the follower, and lower it
onto the shim. Do not raise the follower after
fitting, as the shim may become dislodged.

18 When all the followers are in position,
complete with their shims, refit the camshaft
as described in Section 11. Recheck the valve
clearances before refitting the cylinder head
cover, to make sure they are correct.

2.0 litre engines

19 The 2.0 litre engine is equipped with
hydraulic tappets which automatically adjust
the valve clearances. Therefore there is no
need to check or adjust the valve clearances
at any time.

13 Cylinder head (1.9 litre
engines) — removal and
refitting

M

Note 1: This is an involved procedure, and it is
suggested that the Section is read thoroughly
before starting work. To aid refitting, make notes
on the locations of all relevant brackets and the
routing of hoses and cables before removal.
Note 2: On 2.0 fitre engines, due to the limited
access, it is impossible fo remove the cylinder
head with the engine in the car unless
considerable additional dismantling is carmied
out first (eg, removal of the front suspension
subframe and related components). Cylinder
head removal and refitting procedures are
therefore contained in Part E, assuming that
the engine/transmission has been removed
from the vehicle.

Removal

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

2 Drain the cooling system as described in
Chapter 1B.

3 Remove the braking system vacuum pump
as described in Chapter 9.

4 Remove the timing belt as described in
Section 7.

5 Once the timing belt has been removed,
unscrew the single bolt securing the right-
hand engine/transmission mounting bracket to
the cylinder head. Leave all the bolts securing
the bracket to the cylinder block then refit the
upper bracket, securing the engine bracket to
the mounting, and securely tighten its nuts and
bolts. This will ensure the engine/transmission
unit is securely supported through out the
following procedure.

6 If the cylinder head is to be overhauled,
remove the camshaft sprocket and camshaft
(see Sections 9 and 11).

7 Referring to Chapter 4C, carry out the
following operations.

a) Remove the air cleaner housing.

b) Remove the inlet and exhaust manifolds.

c) Disconnect and remove the fuel retumn
hose from the end injector.

d) Unscrew the union nuts and disconnect
the fuel pipes from the fuel injectors and
the fuel injection pump. Remove the pipes.

e) If the cylinder head is being overhauled,
remove the injectors.
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13.10 Unscrew the bolt (1) and remove the
fuel filter housing then undo the three
bolts (2) and free the filter/thermostat

housing (3) from the cylinder head -
1.9 litre engines

8 Remove the cylinder head cover as
described in Section 4.

9 Remove the fuel filter as described in
Chapter 1B.

10 Unscrew the retaining bolt and remove
the filter plastic housing, complete with its
sealing ring (see illustration). Discard the
sealing ring; a new one must be used on
refitting.

11 Slacken and remove the three bolts,
noting the correct fitted location of the sealing
washer, securing the fuel filter/thermostat
housing to the front of the cylinder head.
Disconnect the coolant hose connecting the
housing to the coolant pipe then free the
housing from the cylinder head. Recover the
housing gasket and discard it; a new one
must be used on refitting.

12 Unscrew the securing nut and disconnect
the feed wire from the relevant glow plug.
Recover the washers.

18 Unscrew the bolt securing the coolant
pipe to the left-hand end of the cylinder head.
14 Check that the wiring and hoses is
released from all the relevant clips or guides
on the cylinder head and positioned clear.

15 Working in the reverse of the sequence
shown in illustration 13.32, progressively slacken
the ten cylinder head bolts by half a tum at a
time, until all bolts can be unscrewed by hand.
16 With all the cylinder head bolts removed,
release the cylinder head from the cylinder
block and locating dowel by rocking it. The
Peugeot/Citroén tool for doing this consists
simply of two metal rods with 90-degree
angled ends. Do not prise between the mating
faces of the cylinder head and block, as this
may damage the gasket faces. Lift the cylinder
head away; seek assistance if possible.

17 Remove the gasket from the top of the
block, noting the locating dowel. If the locating
dowel is a loose fit, remove it and store it with
the head for safe-keeping. Do not discard the
gasket - it will be needed for identification
purposes (see paragraphs 22 to 25).

\ /o0 So00h/

A Engine
identification

B Gasket thickness

o ol
holes /@® ®0000/

identification @
holes Haz240

13.22 Cylinder head gasket identification holes - 1.9 litre engines

18 If the cylinder head is to be dismantied for
overhaul, remove the camshaft and followers
as described in Section 11, then refer to
Part E of this Chapter.

Preparation for refitting

19 The mating faces of the cylinder head and
cylinder block must be perfectly clean before
refitting the head. Use a hard plastic or wood
scraper to remove all traces of gasket and
carbon; also clean the piston crowns. Take
particular care during the cleaning operations,
as aluminium alloy is easily damaged. Also,
make sure that the carbon is not allowed to
enter the oil and water passages — this is
particularly important for the Ilubrication
system, as carbon could block the oil supply
to the engine's components. Using adhesive
tape and paper, seal the water, oil and bolt
holes in the cylinder block/crankcase. To
prevent carbon entering the gap between the
pistons and bores, smear a little grease in the
gap. After cleaning each piston, use a small
brush to remove all traces of grease and
carbon from the gap, then wipe away the
remainder with a clean rag. Clean all the
pistons in the same way.

20 Check the mating surfaces of the cylinder
block and the cylinder head for nicks, deep
scratches and other damage. If slight, they
may be removed carefully with a file, but if
excessive, machining may be the only
alternative to renewal.

21 If warpage of the cylinder head gasket
surface is suspected, use a straight-edge to
check it for distortion. Refer to Part E of this
Chapter if necessary.

22 When purchasing a new cylinder head
gasket, it is essential that a gasket of the
correct thickness is obtained. There are six
different thicknesses of gasket available to
enable the cylinder head-to-piston clearance
to be accurately set. The gasket thickness can
be determined by looking at the tab situated

in front of No 1 cylinder (see illustration).
There will be between 3 and 7 holes in the tab;
the first two holes (in location A) identify the
engine type (DW8), these are present on all
gaskets and are of no real significance. It is
the last group of between 1 and 5 holes (in
location B) which identify the gasket thickness
as follows.

Number of holes Gasket thickness
(hole locations) (when compressed)
7(1) 1.26 mm

2(1and2) 1.30 mm
3(1,2and 3) 1.34 mm

4(1,2 3and4) 1.38 mm

5(1,2 3 4and5) 1.42 mm

2 (1 and 5) 1.46 mm

The correct thickness of gasket required is
selected by measuring the piston protrusions
as follows.

23 Ensure the flywheel is correctly locked in
position so pistons 1 and 4 are exactly at
TDC. Mount a dial test indicator securely on
the block so that its pointer can be easily
pivoted between the piston crown and block
mating surfaces. Zero the dial test indicator
on the gasket surface of the cylinder block
then carefully move the indicator over No 1
piston and measure its protrusion (see
illustration). Take measurements at the front

13.23 Measuring piston protrusion -
1.9 litre engines
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and rear of the piston, and take the average of
the two measurements to be the piston
protrusion. Repeat this procedure on No 4
piston.

24 Remove the locking tool then rotate the
crankshaft half-a-tum (180°) clockwise to bring
pistons 2 and 3 to TDC. Ensure the crankshaft
is accurately positioned then measure the
protrusions of pistons No 2 and 3. Once all
four pistons have been measured, rotate the
crankshaft through a further half-a-tum (180°)
clockwise to bring pistons 1 and 4 back to
TDC then lock the flywheel in position again.
25 Using the largest protrusion measurement
of the four pistons, select the correct
thickness of gasket required using the

following:

Piston protrusion Gasket thickness
measurement required

0.510 to 0.549 mm 1.26 mm

0.550 to 0.589 mm 1.30 mm

0.590 to 0.629 mm 1.34 mm

0.630 to 0.669 mm 1.38 mm

0.670 to 0.709 mm 1.42 mm

0.710 to 0.750 mm 1.46 mm

26 Carefully examine the cylinder head bolts
for signs of damage to the threads or head,
and for any sign of corrosion. If the bolts are in
a satisfactory condition, measure the length of
each bolt from the underside of the head, to
the end of the unthreaded portion at the base
of the shank (see illustration). The bolts may
be re-used providing that the measured
length does not exceed 125.5 mm. Note that,
if a bolt is modified to locate the gasket (see
paragraph 28), a new bolt will be required
when finally refitting the cylinder head. Note:
Considering the stress to which the cylinder
head bolts are subjected, it is highly
recommended that they are all renewed,
regardless of their apparent condition.
Refitting

27 Tumn the crankshaft clockwise (viewed from
the timing belt end) until Nos 1 and 4 pistons
pass bottom dead centre (BDC) and begin to
rise, then position them halfway up their bores.
Nos 2 and 3 pistons will also be at their midway
positions, but descending their bores.

28 Wipe clean the mating surfaces of the
cylinder head and cylinder block. Fit the
correct gasket the right way round on the

CRE

cylinder block, with the identification holes
toward the front facing side of the engine, and
adjacent to cylinder No 1 (flywheel end). Make
sure that the locating dowel is in place at the
timing belt end of the block. Note that, as there
is only one locating dowel, it is possible for the
gasket to move as the cylinder head is fitted,
particularly when the cylinder head is fitted
with the engine in the car (due to the
inclination of the engine). In the worst instance,
this can allow the pistons and/or the valves to
hit the gasket, causing engine damage. To
avoid this problem, saw the head off an old
cylinder head bolt, and file (or cut) a slot in the
end of the bolt, to enable it to be turmed with a
screwdriver. Screw the bolt into one of the bolt
holes at the flywheel end of the cylinder block,
then fit the gasket over the bolt and location
dowel. This will ensure that the gasket is held
in position as the cylinder head is fitted.

29 With the aid of an assistant, carefully refit
the cylinder head assembly to the block,
aligning it with the locating dowel.

30 Lubricate the threads and underside of the
heads of the cylinder head bolts with a smear
of grease (Peugeot/Citroén recommend the
use of Molykote G Rapid Plus grease).

31 Carefully enter each bolt into its relevant
hole (do not drop them in) and screw in, by
hand only, until finger-tight.

32 Working progressively and in sequence,
tighten the cylinder head bolts to their Stage 1
torgue setting, using a torque wrench and
suitable socket (see illustration).

33 Once all the bolts have been tightened to
their Stage 1 setting, working again in the
given sequence, tighten the cylinder head
bolts to the specified Stage 2 torque setting.
34 Finally angle-tighten the bolts through the
specified Stage 3 angle, using a socket and
extension bar. It is recommended that an
angle-measuring gauge is used during this
stage of the tightening, to ensure accuracy. If
a gauge is not available, use white paint to
make alignment marks between the bolt head
and cylinder head prior to tightening; the
marks can then be used to check that the bolt
has been rotated through the correct angle
during tightening.

35 Where necessary, refit the camshaft and/or
camshaft sprocket (see Sections 9 and 11). If
the cylinder head has been overhauled, check
the valve clearances before proceeding.

36 Ensure the engine/transmission unit is
securely supported then remove the mounting
bracket from the right-hand engine/ trans-

13.26 Measure the length of each bolt
from the underside of the head, to the
base of the shank - 1.9 litre engines

13.32 Cylinder head bolt tightening
sequence - 1.9 litre engines

mission mounting. Refit the bolt securing the
bracket to the cylinder head and tighten it to
the specified torque.

37 Refit the timing belt as described in
Section 7.

38 Refit the coolant pipe bolt and securely
reconnect the glow plug wiring.

39 Ensure the mating surfaces are clean and
dry then refit the fuel filter/thermostat housing
to the cylinder head, using a new gasket. Fit
the housing retaining bolts, ensuring the
sealing washer is fitted to the bolt located
inside the filter housing, and tighten them to
the specified torque. Reconnect the coolant
hose securely to the housing.

40 Fit a new sealing ring to the base of the
fuel filter plastic housing and refit the housing,
tightening its bolt to the specified torque.

41 Refit the cylinder cover (see Section 4).
42 Referring to Chapter 4C, carry out the
following.

a) Refit the injectors (where removed).

b) Refit the fuel pipes connecting the injection
pump to the infectors and reconnect the
leak off hoses to the injectors.

c) Refit the manifolds and air cleaner
housing.

43 Refit the braking system vacuum pump as
described in Chapter 9.

44 Fit a new fuel filter and refill the cooling
system as described in Chapter 1B.

45 Reconnect the battery, then prime and
bleed the fuel system as described in Chap-
ter 4C.

14 Sump - removal and refitting

Vi

Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Disconnect the battery negative terminal (refer
to Disconnecting the battery in the Reference
Chapter).

2 Where necessary, remove the retaining bolts,
screws and clips and remove the undercover
from beneath the engine/ transmission unit.

3 Drain the engine oil, then clean and refit the
engine oil drain plug, tightening it to the specified
torque. If the engine is nearing its service interval
when the oil and filter are due for renewal, it is
recommended that the filter is also removed, and
a new one fitted. After reassembly, the engine
can then be refilled with fresh oil. Refer to
Chapter 1B for further information.

4 On models with air conditioning, remove
the auxiliary drivebelt as described in Chapter
1B. Unscrew the compressor mounting bolts
and nuts. Free the compressor from the sump
and support its weight by tying it to the
vehicle, to prevent any excess strain being
placed on the compressor lines. Take care not
to lose the spacers from the compressor rear
mountings (where fitted).
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Caution: Do not disconnect the refrigerant
lines from the compressor (refer to the
warnings given in Chapter 3). Ensure the
compressor is securely supported to prevent
the refrigerant lines being damaged.

5 Progressively slacken and remove all the
sump retaining bolts. On some models, it may
be necessary to unbolt the flywheel cover
plate from the transmission to gain access to
the left-hand sump fasteners.

6 Progressively slacken and remove all the
sump retaining bolts/nuts. Since the sump bolts
vary in length, remove each bolt in turn, and
store it in its correct fitted order by pushing it
through a clearly-marked cardboard template.
This will avoid the possibility of installing the
bolts in the wrong locations on refitting.

7 Try to break the joint by striking the sump
with the palm of your hand, then lower and
withdraw the sump from under the car. If the
sump is stuck (which is quite likely) use a putty
knife, or similar, carefully inserted between the
sump and block. Ease the knife along the joint
until the sump is released. While the sump is
removed, take the opportunity fo check the oil
pump pick-up/strainer for signs of clogging or
splitting. If necessary, remove the pump as
described in Section 15, and clean or renew
the strainer. Note that on later 2.0 litre engine,
the oil dipstick tube extends to the bottom of
the sump in order to allow the oil to sucked out
of the tube using special equipment.

Refitting

8 Clean all traces of sealant from the mating
surfaces of the cylinder block/crankcase and

sump, then use a clean rag to wipe out the
sump and the engine’s interior.

9 Apply a thin coating of suitable sealant to
the sump mating surface.

10 On models with air conditioning ensure
the sump locating dowel(s) is/are correctly
fitted (as applicable).

11 Offer up the sump to the cylinder
block/crankcase and refit its retaining bolts.
Tighten all bolts by hand then evenly and
progressively tighten them to the specified
torque setting.

12 Where necessary, ensure the spacers
(where fitted) are correctly located to the rear
mountings then align the air conditioning
compressor with the sump. Refit the mounting
bolts and nuts; tighten compressor front
(drivebelt pulley end) mounting bolts to the
specified torque first, then tighten the rear
mounting bolts to the specified torque (see
Chapter 3). Refit the auxiliary drivebelit as
described in Chapter 1B.

13 Refit the undercover (where fitted) then
lower the vehicle to the ground and refill the
engine with oil (see Chapter 1B).

15 Oil pump - removal, %
inspection and refitting a
&

Removal

1 Remove the sump (see Section 14).
2 Unscrew the bolt securing the dipstick
guide tube to the oil pump and remove the

guide tube from the cylinder block (see
illustrations).

3 On 1.9 litre engines slacken and remove the
three bolts securing the oil pump in position,
noting the correct fitted location of the longer
bolt. Disengage the pump sprocket from the
chain, and remove the oil pump and spacer
plate from the engine.

4 On 2.0 litre engines slacken and remove the
three bolts securing the oil pump in position,
noting the correct fitted location of the each
bolt (they are all different sizes) and the
sealing washer (see illustration). Disengage
the pump sprocket from the chain, and
remove the oil pump from the engine.

Inspection

5 Examine the oil pump sprocket for signs of
damage and wear, such as chipped or
missing teeth. If the sprocket is worn, the
pump assembly must be renewed, as the
sprocket is not available separately. It is also
recommended that the chain and drive
sprocket, fitted to the crankshaft, is renewed
at the same time. The oil pump drive sprocket
and chain can be removed with the engine in
situ, once the crankshaft sprocket has been
removed and the crankshaft oil seal housing
has been unbolted. See Part E for further
information.

6 Slacken and remove the bolts securing the
strainer cover to the pump body, then lift off
the strainer cover. Remove the relief valve
piston and spring (and guide pin - 2.0 litre
engines only), noting which way round they
are fitted (see illustrations).

i i ™

15.2a Unscrew the bolt securing the
dipstick guide tube to the oil pump...

15.2b ... then remove the guide tube from
the block (shown with engine removed)

15.6a Unscrew the retaining bolts . . .

15.4 Note the correct fitted location of
each oil pump retaining bolt (arrowed) as it
is removed - 2.0 litre engines

15.6b ... then lift off the cover and
remove the spring . . .

15.6¢ ... and relief valve piston, noting
which way around it is fitted
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7 Examine the pump rotors and body for
signs of wear ridges and scoring. If worn, the
complete pump assembly must be renewed.
8 Examine the relief valve piston for signs of
wear or damage, and renew if necessary. The
condition of the relief valve spring can only be
measured by comparing it with a new one; if
there is any doubt about its condition, it
should also be renewed. Both the piston and
spring are available individually.

9 Thoroughly clean the oil pump strainer with
a suitable solvent, and check it for signs of
clogging or splitting. If the strainer is
damaged, the strainer and cover assembly
must be renewed.

10 Locate the relief valve spring, piston and
(where fitted) the guide pin in the strainer
cover, then refit the cover to the pump body.
Align the relief valve piston with its bore in the
pump. Refit the cover retaining bolts,
tightening them securely.

Refitting

11 On 1.9 litre engines, fit the spacer plate
then offer up the pump, engaging the pump
sprocket with its drive chain. Refit the pump
retaining bolts, ensuring the longer bolt is
fitted to the rear hole, and tighten them to the
specified torque setting.

12 On 2.0 litre engines, engage the pump
sprocket with the drive chain then install the
retaining bolts. Fit the sealing washer to the
rear bolt then install the pump retaining bolts,
ensuring they are fitted in their original
locations. Tighten the bolts to the specified
torque.

13 On all engines, refit the dipstick guide
tube to the cylinder block and securely tighten
its retaining bolt.

14 Refit the sump as described in Section 14.

16 Engine oil cooler -
removal and refitting

Refer to Chapter 2B, Section 19.

i/l
-

17 Crankshaft oil seals - ;E
renewal &
N

Right-hand oil seal

1 Remove the crankshaft sprocket as
described in Section 9.

2 Make a note of the correct fitted depth of
the seal in its housing then carefully punch or
drill two small holes opposite each other in the
seal. Screw a self-tapping screw into each,
and pull on the screws with pliers to extract
the seal (see illustration). Alternatively, the
seal can be levered out of position using a
suitable flat-bladed screwdriver, taking great
care not to damage the oil pump drive gear
shoulder or seal housing.

3 Clean the seal housing, and polish off any

17.2 Using a self-tapping screw and pliers
to remove the crankshaft right-hand oil seal

burrs or raised edges, which may have
caused the seal to fail in the first place.

4 |ubricate the lips of the new seal with clean
engine oil, and carefully locate the seal on the
end of crankshaft. Note that its sealing lip
must face inwards. Take care not to damage
the seal lips during fitting.

5 Using a suitable tubular drift (such as a
socket) which bears only on the hard outer
edge of the seal, tap the seal into position to the
same depth in the housing as the original was
prior to removal. The inner face of the seal must
be flush with the inner wall of the crankcase.

6 Wash off any traces of oil, then refit the
crankshaft sprocket as described in Section 9.

Left-hand oil seal

7 Remove the flywheel as described in
Section 19,

8 Make a note of the correct fitted depth of
the seal in its housing. Punch or drill two small
holes opposite each other in the seal. Screw a
self-tapping screw into each, and pull on the
screws with pliers to extract the seal.

9 Clean the seal housing, and polish off any
burrs or raised edges, which may have
caused the seal to fail in the first place.

10 Lubricate the lips of the new seal with
clean engine oil, and carefully locate the seal
on the end of the crankshaft.

11 Using a suitable tubular drift, which bears
only on the hard outer edge of the seal, drive
the seal into position, to the same depth in the
housing as the original was prior to removal.
12 Wash off any traces of oil, then refit the
flywheel as described in Section 19.

20.8 Unscrew the bolts (A) and nut (B) and

remove the bracket from the top of the
right-hand mounting - 1.9 litre engines

18 Qil level and pressure
sensors - general

Refer to Chapter 5A.

19 Flywheel - removal,
inspection and refitting

Refer to Chapter 2B, Section 18.

20 Engine/transmission Zj«;g
mountings - inspection and %
renewal 3:

Inspection

1 If improved access is required, raise the
front of the car and support it on axle stands
(see Jacking and vehicle support).

2 Check the mounting rubber to see if it is
cracked, hardened or separated from the
metal at any point; renew the mounting if any
such damage or deterioration is evident.

3 Check that all the mounting’s fasteners are
securely tightened; use a torque wrench to
check if possible.

4 Using a large screwdriver or a crowbar,
check for wear in the mounting by carefully
levering against it to check for free play.
Where this is not possible, enlist the aid of an
assistant to move the engine/transmission
back-and-forth, or from side-to-side, while
you watch the mounting. While some free play
is to be expected even from new
components, excessive wear should be
obvious. If excessive free play is found, check
first that the fasteners are secure, then renew
any worn components as described below.

Renewal

Right-hand mounting —
1.9 litre engines

5 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

6 Remove the fasteners from the right-hand
side and top of the engine cover then lift off
the cover, taking care not to lose its mounting
rubbers (see illustrations 4.1a to 4.1c).

7 Place a jack beneath the engine, with a
block of wood on the jack head. Raise the
jack until it is supporting the weight of the
engine.

8 Slacken and remove the three bolts
securing the right-hand engine/transmission
mounting upper bracket to the lower (engine)
bracket. Unscrew the single nut securing the
upper bracket to the rubber mounting (see
illustration).

9 Remove the upper bracket from the rubber
mounting and lower (engine)} bracket, then lift
off the rubber buffer plate (where fitted).
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20.21 Unscrew the domed buffer nut from

the top of the mounting to gain access to
the mounting nut - 2.0 litre engines

10 Using a strap wrench or similar tool,
unscrew the rubber mounting from the body.
Alternatively, fabricate a tool from suitable
metal tube with projections to engage in the
cut-outs in the mounting.

11 Check for signs of wear or damage on all
components, and renew as necessary,

12 On reassembly, screw the mounting
rubber into the body, tightening it securely.

13 Refit the rubber buffer plate, then install
the upper mounting bracket, tightening its
retaining bolts and nut to their specified
torque settings.

14 Remove the jack from under the engine

then reconnect the battery negative lead and
refit the engine cover.

Right-hand mounting -
2.0 litre engines

15 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

16 Tumn the four plastic fasteners through 90°
and lift off the engine cover (see illus-
trations 6.25a and 6.25b).

17 Remove the engine undercover, then
place a jack beneath the engine, with a block
of wood on the jack head. Raise the jack until
it is supporting the weight of the engine.

18 On early engines, undo the EGR solenoid
valve mounting bracket bolt and move the
valve to one side.

19 Undo the two bolts securing the right-
hand mounting stiffener bracket to the body
and lift off the bracket, complete with the
accelerator pedal position sensor on later
engines (see illustration 6.31).

20 Slacken and remove the three bolts
securing the right-hand engine/transmission
mounting upper bracket to the lower (engine)
bracket.

21 Unscrew the domed buffer nut, then
unscrew the single nut securing the upper
bracket to the rubber mounting (see
illustration).

22 Remove the upper bracket from the
rubber mounting and lower (engine) bracket,
then lift off the rubber buffer plate.

23 Using a strap wrench or similar tool,
unscrew the rubber mounting from the body.
Alternatively, fabricate a tool from suitable
metal tube with projections to engage in the
cut-outs in the mounting.

24 Check for signs of wear or damage on all
components, and renew as necessary.

25 On reassembly, screw the mounting
rubber into the body, tightening it securely.
26 Refit the rubber buffer plate, then install
the upper mounting bracket, tightening its
retaining bolts and nut to their specified
torque settings.

27 Refit the stiffener bracket and secure with
the two retaining boits, tightened to the
specified torque. On early engines, refit the
EGR solenoid valve mounting bracket to the
stiffener bracket, insert the retaining bolt and
tighten the bolt securely.

28 Remove the jack from under the engine
then refit the undercover. Reconnect the
battery negative lead then refit the engine
cover.

Left-hand mounting

29 Refer to Chapter 2B, Section 20.
Rear mounting

30 Refer to Chapter 2A, Section 16.
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Chapter 2 Part D:
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Petrol engine removal and overhaul procedures
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Specifications
Cylinder head
Maximum gasket facedistortion .......... ... i, 0.05 mm
New cylinder head height:
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Minimum cylinder head height after machining:
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Valves
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Valve stem diameter:
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Cylinder block
Cylinder bore diameter:
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Liner protrusion — 1.4 litre engines:
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Maximum difference between anytwoliners ...................
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N/A N/A
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0.05 mm
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Pistons
Piston diameter:

e | F R T
1O e ongings .. . .. oniiiiiciieaiese.

74.950 mm (nominal)
78.455 mm (nominal)

Check with your Peugeot/Citroén dealer or engine specialist regarding piston oversizes

Crankshaft
Endfloat
Main bearing journal diameter

Piston rings
End gaps:

Topcompressionrnng .. .......ooeveeenn
Second compressionfing . ..............

Oil control ring

Torque wrench settings
Refer to Chapter 2A Specifications

1 General information

Included in this Part of Chapter 2 are details
of removing the engine/transmission from the
car and general overhaul procedures for the
cylinder head, cylinder block/crankcase and
all other engine internal components.

The information given ranges from advice
concerning preparation for an overhaul and
the purchase of new parts, to detailed step-
by-step procedures covering removal,
inspection, renovation and refitting of engine
intemal components.

After Section 5, all instructions are based on
the assumption that the engine has been
removed from the car. For information
concermning in-car engine repair, as well as the
removal and refitting of those external
components necessary for full overhaul, refer to
Part A of this Chapter, and to Section 5. Ignore
any preliminary dismantling operations
described in Part A that are no longer relevant
once the engine has been removed from the car.

Apart from torque wrench settings, which
are given at the beginning of Part A, all
specifications relating to engine overhaul are
at the beginning of this Part of Chapter 2.

2 Engine overhaul -
general information

It is not always easy to determine when, or
if, an engine should be completely
overhauled, as a number of factors must be
considered.

High mileage is not necessarily an
indication that an overhaul is needed, while
low mileage does not preclude the need for an
overhaul. Frequency of servicing is probably
the most important consideration. An engine
which has had regular and frequent oil and

Big-end bearing journal diameter ...........

0.07 to 0.27 mm
49.965 to 49.981 mm
44.975 to 44.991 mm

0.20 to 0.45 mm
0.30 to 0.50 mm
0.30 to 0.50 mm

filter changes, as well as other required
maintenance, should give many thousands of
miles of reliable service. Conversely, a
neglected engine may require an overhaul
very early in its life.

Excessive oil consumption is an indication
that piston rings, valve seals and/or valve
guides are in need of attention. Make sure
that oil leaks are not responsible before
deciding that the rings and/or guides are
worn. Perform a compression test, as
described in Part A of this Chapter, to
determine the likely cause of the problem.

Check the oil pressure with a gauge fitted in
place of the oil pressure switch, and compars
it with that specified. If it is extremely low, the
main and big-end bearings, and/or the oil
pump, are probably wom out.

Loss of power, rough running, knocking or
metallic engine noises, excessive valve gear
noise, and high fuel consumption may also
point to the need for an overhaul, especially if
they are all present at the same time. If a
complete service does not remedy the situation,
major mechanical work is the only solution.

A full engine overhaul involves restoring all
internal parts to the specification of a new
engine. During a complete overhaul, the
pistons and the piston rings are renewed, and
the cylinder bores are reconditioned. New
main and big-end bearings are generally
fitted; if necessary, the crankshaft may be
reground, to compensate for wear in the
journals. The valves are also serviced as well,
since they are usually in less-than-perfect
condition at this point. Always pay careful
attention to the condition of the oil pump
when overhauling the engine, and renew it if
there is any doubt as to its serviceability. The
end result should be an as-new engine that
will give many trouble-free miles.

Critical cooling system components such
as the hoses, thermostat and water pump
should be renewed when an engine is
overhauled. The radiator should be checked
carefully, to ensure that it is not clogged or

leaking. Also, it is a good idea to renew the oil
pump whenever the engine is overhauled.

Before beginning the engine overhaul, read
through the entire procedure, to familiarise
yourself with the scope and requirements of
the job. Check on the availability of parts and
make sure that any necessary special tools
and equipment are obtained in advance. Most
work can be done with typical hand tools,
although a number of precision measuring
tools are required for inspecting parts to
determine if they must be renewed.

The services provided by an engineering
machine shop or engine reconditioning
specialist will almost certainly be required,
particularly if major repairs such as crankshaft
regrinding or cylinder reboring are necessary.
Apart from carrying out machining operations,
these establishments will normally handle the
inspection of parts, offer advice concerning
reconditioning or renewal and supply new
components such as pistons, piston rings and
bearing shells. It is recommended that the
establishment used is a member of the
Federation of Engine Re-Manufacturers, or a
similar society.

Always wait until the engine has been
completely dismantled, and until all
components (especially the cylinder
block/crankcase and the crankshaft) have
been inspected, before deciding what service
and repair operations must be performed by
an engineering works. The condition of these
components will be the major factor to
consider when determining whether to
overhaul the original engine, or to buy a
reconditioned unit. Do not, therefore,
purchase parts or have overhaul work done
on other components until they have been
thoroughly inspected. As a general rule, time
is the primary cost of an overhaul, so it does
not pay to fit worn or sub-standard parts.

As a final note, to ensure maximum life and
minimum trouble from a reconditioned engine,
everything must be assembled with care, in a
spotlessly-clean environment.
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3 Engine/transmission
removal - methods and
precautions

If you have decided that the engine must be
removed for overhaul or major repair work,
several preliminary steps should be taken.

Locating a suitable place to work is
extremely important. Adequate work space,
along with storage space for the car, will be
needed. If a workshop or garage is not
available, at the very least, a flat, level, clean
work surface is required.

Cleaning the engine compartment and
engine/transmission before beginning the
removal procedure will help keep tools clean
and organised.

An engine hoist will also be necessary.
Make sure the equipment is rated in excess of
the combined weight of the engine and
transmission. Safety is of primary importance,
considering the potential hazards involved in
removing the engine/transmission from the
car.

The help of an assistant is essential. Apart
from the safety aspects involved, there are
many instances when one person cannot
simultaneously perform all of the operations
required during engine/transmission removal.

Plan the operation ahead of time. Before
starting work, arrange for the hire of or obtain
all of the tools and equipment you will need.
Some of the equipment necessary to perform
engine/transmission removal and installation
safely (in addition to an engine hoist) is as
follows: a heavy duty trolley jack, complete
sets of spanners and sockets as described in
the rear of this manual, wooden blocks, and
plenty of rags and cieaning solvent for
mopping-up spilled oil, coolant and fuel. If the
hoist must be hired, make sure that you
arrange for it in advance, and perform all of
the operations possible without it beforehand.
This will save you money and time.

Plan for the car to be out of use for quite a
while. An engineering machine shop or engine
reconditioning specialist will be required to
perform some of the work which cannot be
accomplished without special equipment.
These places often have a busy schedule, so
it would be a good idea to consult them
before removing the engine, in order to
accurately estimate the amount of time
reguired to rebuild or repair components that
may need work.

During the engine/transmission removal
Procedure, it is advisable to make notes of the
locations of all brackets, cable ties, earthing
points, etc, as well as how the wiring
hamesses, hoses and electrical connections
are attached and routed around the engine
and engine compartment. An effective way of
doing this is to take a series of photographs of
the various components before they are
disconnected or removed; the resulting
photographs will prove invaluable when the
engine/transmission is refitted.

Always be exiremely careful when removing
and refitting the engine/transmission. Serious
injury can result from careless actions. Plan
ahead and take your time, and a job of this
nature, although major, can be accomplished
successfully.

The engine and transmission assembly is
removed and refitted as follows:

a) Upwards from the engine compartment
on pre-September 2002 models.

b) Downwards from the engine
compartment on September 2002 models
onward.

4 Engine/transmission -
removal and refitting

%

Note: Such is the compiexity of the power unit
arrangement on these vehicles, and the
variations that may be encountered according
to model and aptional equipment fitted, that
the following should be regarded as a guide to
the work involved, rather than a step-by-step
procedure. Where differences are
encountered, or additional component
disconnection or removal is necessary, make
notes of the work involved as an aid to
refitting.

Removal

Note: The engine can be removed from the
car only as a complete unit with the
transmission; the two are then separated for
overhaul.

1 Remove the battery, battery tray and
mounting plate as described in see Chap-
fer SA.

2 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands
(see Jacking and vehicle support). Remove
both front roadwheels.

3 Where fitted, remove the plastic cover from
the top of the engine.

4 To improve access, remove the bonnet as
described in Chapter 11.

5 Remove the air cleaner housing and intake
ducting as described in Chapter 4A.

6 Drain the cooling system with reference to
Chapter 1A.

7 Drain the transmission oil as described in
Chapter 7. Refit the drain and filler plugs, and
tighten them to their specified torque settings.
8 If the engine is to be dismantled, drain the
engine oil and remove the oil filter as
described in Chapter 1A. Clean and refit the
drain plug, tightening it securely.

9 Remove both the front wheel arch liners.
The liners are secured by various screws and
clips under the wheel arch. Release all the
fasteners, and remove liners from under the
front wings.

10 Refer to Chapter 1A and remove the
auxiliary drivebelt.

11 Refer to Chapter 8 and remove both front
driveshafts.

12 Disconnect the radiator top and bottom
hoses, the heater hoses at the engine
compartment bulkhead, and the expansion
tank hose. On September 2002 models
onward, remove the radiator as described in
Chapter 3.

13 On models with air conditioning, refer to
Chapter 3 and unboit the compressor from
the engine. Do not disconnect the refrigerant
lines. Support or tie the compressor to one
side.

14 On models with power steering, remove
the power steering pump as described in
Chapter 10.

15 Remove the exhaust
reference to Chapter 4A.

16 Note their fitted positions and harness
routing, then disconnect all relevant wiring
plugs from the transmission. if necessary
label the connectors as they are unplugged.
17 Disconnect the engine wiring harness
connectors at the fusebox, fuel injection relay
and front body panel (as applicable). Release
the wiring harness from the retaining clips and
ties so the hamess is free to be removed with
the engine.

18 Disconnect the engine earth leads at the
fusebox, under the left-hand wheel arch and
on the left-hand chassis member.

19 Disconnect the brake servo unit vacuum
pipe from the inlet manifold.

20 Disconnect the accelerator cable with
reference to Chapter 4A.

21 Where fitted, on later engines, undo the
two bolts securing the right-hand engine
mounting stiffener bracket to the body and lift
off the bracket, complete with the accelerator
pedal position sensor.

22 Disconnect the fuel feed and retum hoses
and plug the hoses and unions to prevent dirt
ingress. Release the fuel hoses from the
retaining clips on the engine and move them
aside.

23 Disconnect the clutch cable from the
release lever and transmission bracket as
described in Chapter 6.

24 Disconnect the gearchange selector
mechanism from the transmission as
described in Chapter 7.

25 Using a hoist atiached to the lifting eyes
on the cylinder head, take the weight of the
engine and transmission.

26 Remove the right-hand, left-hand and rear
engine mountings and support brackets as
described in Chapter 2A.

27 Make a final check to ensure all wiring,
hoses and brackets that would prevent the
removal of the assembly have been
disconnected.

28 On pre-September 2002 models, lift the
engine/transmission assembly from the
engine compartment, ensuring that nothing is
trapped or damaged. Enlist the help of an
assistant during this procedure as it will be
necessary to tilt the assembly slightly to clear
the body panels. Once the unit is high
enough, lift it out over the front of the body
and lower it to the ground.

system with
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29 On September 2002 models onward,
carefully lower the engine/transmission from
the engine compartment taking care not to
damage the surrounding components. Ideally
lower the unit onto a low trolley so that it may
be withdrawn from under the car. Disconnect
the hoist from the engine/transmission
assembly.

Separation

30 With the engine/transmission assembly
removed, support the assembly on suitable
blocks of wood on a workbench (or failing
that, on a clean area of the workshop floor).
31 Undo the retaining bolts, and remove the
flywheel lower cover plate (where fitted) from
the transmission.

32 Slacken and remove the retaining bolts,
and remove the starter motor from the
transmission.

33 Disconnect any remaining wiring
connectors at the transmission, then move
the main engine wiring harness to one side.
34 Ensure that both engine and transmission
are adequately supported, then slacken and
remove the remaining bolts securing the
transmission housing to the engine. Note the
correct fitted positions of each bolt (and the
relevant brackets) as they are removed, to use
as a reference on refitting.

35 Carefully withdraw the transmission from
the engine, ensuring that the weight of the
transmission is not allowed to hang on the
input shaft while it is engaged with the clutch
friction disc.

36 If they are loose, remove the locating
dowels from the engine or transmission, and
keep them in a safe place.

Refitting

37 If the engine and transmission have not
been separated, perform the operations
described below from paragraph 44 onwards.
38 Apply a smear of high melting-point
grease (Peugeot/Citroén recommend the use
of Molykote BR2 plus) to the splines of the
transmission input shaft. Do not apply too
much, otherwise there is a possibility of the
grease contaminating the clutch friction disc.
39 Ensure that the locating dowels are
correctly positioned in the engine or
transmission.

40 Carefully offer the transmission to the
engine, until the locating dowels are engaged.
Ensure that the weight of the transmission is
not allowed to hang on the input shaft as it is
engaged with the clutch friction disc.

41 Refit the transmission housing-to-engine
bolts, ensuring that all the necessary brackets
are correctly positioned, and tighten them to
the specified torque.

42 Refit the starter motor, and securely
tighten its retaining bolts.

43 Refit the lower flywheel cover plate (where
fitted) to the transmission, and securely
tighten the bolts.

44 Position the engine/transmission assembly

ready for installation, then reconnect the hoist
and lifting tackle. With the aid of an assistant,
locate the assembly into the engine
compartment, using the same procedure as
for removal.

45 Refit the right-hand, left-hand and rear
engine mountings and support brackets as
described in Chapter 2A.

46 Remove the hoist from the engine.

47 The remainder of the refitting procedure is
a direct reversal of the removal sequence,
with reference to the relevant chapters and
noting the following points:

a) Ensure that the wiring loom is correctly
routed and retained by all the relevant
retaining clips; all connectors should be
correctly and securely reconnected.

b) Ensure that all coolant hoses are correctly
reconnected, and securely retained by
their retaining clips.

c) Refill the engine and transmission with the
correct quantity and type of lubricant, as
described in Chapters 1A and 7.

d) Refill the cooling system as described in
Chapter 1A.

e) Pressurise/prime the fuel system as
described in Chapter 4A.

f) Bleed the power steering system as
described in Chapter 10.

g) Initialise the engine management ECU as
follows. Start the engine and run to
normal temperature. Carry out a road test
during which the following procedure
should be made. Engage third gear and
stabilise the engine at 1000 rom. Now
accelerate fully to 3500 rom.

5 Engine overhaul -
dismantling sequence

1 It is much easier to dismantle and work on
the engine if it is mounted on a portable
engine stand. These stands can often be hired
from a tool hire shop. Before the engine is
mounted on a stand, the flywheel should be
removed, so that the stand bolts can be
tightened into the end of the cylinder
block/crankcase.

2 If a stand is not available, it is possible to
dismantle the engine with it blocked up on a
sturdy workbench, or on the floor. Be extra
careful not to tip or drop the engine when
working without a stand.

3 If you are going to obtain a reconditioned
engine, all the external components must be
removed first, to be transferred to the new
engine (just as they will if you are doing a
complete engine overhaul yourself). These
components include the following:

a) Ancillary unit mounting brackets (oil filter,
starter, alternator, power steering pump,
etc)

b) Thermostat and housing (Chapter 3).

c) Dipstick tube/sensor.

d) All electrical switches and sensors.

e) Inlet and exhaust manifolds — where
applicable (Chapter 4A).

f) Ignition coils and spark plugs — as
applicable (Chapter 5B and 1A).

g) Flywheel (Part A of this Chapter).

Note: When removing the external
components from the engine, pay close
attention to details that may be helpful or
important during refitting. Note the fitted
position of gaskets, seals, spacers, pins,
washers, bolts, and other small items.
4 If you are obtaining a ‘short’ engine (which
consists of the engine cylinder block/crankcase,
crankshaft, pistons and connecting rods all
assembled), then the cylinder head, sump, oil
pump, and timing belt will have to be removed
also.
5 If you are planning a complete overhaul, the
engine can be dismantled, and the internal
components removed, in the order given
below, referring to Part A of this Chapter
unless otherwise stated.

a) Inlet and exhaust manifolds — where

applicable (Chapter 4A).

b) Timing belts, sprockets and tensioner(s).

c) Cylinder head.

d) Flywheel.

e) Sump.

f) Oil pump.

g) Piston/connecting rod assemblies

(Section 9).

h) Crankshaft (Section 10).
6 Before beginning the dismantling and
overhaul procedures, make sure that you have
all of the correct tools necessary. Refer to
Tools and working facilities for further
information.

6 Cylinder head - dismantling

s

Note: New and reconditioned cylinder heads
are available from the manufacturer, and from
engine overhaul specialists. Be aware that
some specialist tools are required for the
dismantling and inspection procedures, and
new components may not be readily available.
It may therefore be more practical and
economical for the home mechanic to
purchase a reconditioned head, rather than
dismantle, inspect and recondition the original
head.

1 Remove the cylinder head as described in
Part A of this Chapter.

2 If not already done, remaove the inlet and
exhaust manifolds with reference to Chap-
ter 4A. Remove any remaining brackets or
housings as required.

3 Remove the camshaft(s), hydraulic tappets
and rockers (as applicable) as described in
Part A of this Chapter.

4 If not already done, remove the spark plugs
as described in Chapter 1A.

5 Using a valve spring compressor, compress
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6.5 Compress the valve spring using a
spring compressor until the collets can be
removed

each valve spring in turn until the split collets
can be removed (see illustration). Release
the compressor, and lift off the spring retainer
and spring.

6 If, when the valve spring compressor is
screwed down, the spring retainer refuses to
free and expose the split collets, gently tap
the top of the tool, directly over the retainer,
with a light hammer. This will free the retainer.
7 Withdraw the valve from the combustion
chamber then, using a pair of pliers, carefully
extract the valve stem oil seal from the top of
the guide (see illustration). Lift out the spring
seat, where fitted.

8 It is essential that each valve is stored
together with its collets, retainer, spring, and
spring seat. The valves should also be kept in
their correct sequence, unless they are so
badly worn that they are to be renewed. If
they are going to be kept and used again,
place each valve assembly in a labelled
polythene bag or similar small container (see
illustration). Note that No 1 valve is nearest to
the transmission (flywheel) end of the engine.

7 Cylinder head and valves - S

cleaning and inspection S
N

1 Thorough cleaning of the cylinder head and
valve components, followed by a detailed
inspection, will enable you to decide how
much valve service work must be carried out
during the engine overhaul. Note: If the
engine has been severely overheated, it is best
to assume that the cylinder head is warped —
check carefully for signs of this.

Cleaning

2 Scrape away all traces of old gasket
material from the cylinder head.

3 Scrape away the carbon from the
combustion chambers and ports, then wash
the cylinder head thoroughly with paraffin or a
suitable solvent.

4 Scrape off any heavy carbon deposits that
may have formed on the valves, then use a
power-operated wire brush to remove
deposits from the valve heads and stems.

6.7 Use a pair of pliers to remove the valve
stem oil seal

Inspection

Note: Be sure to perform all the following
inspection procedures before concluding that
the services of a machine shop or engine
overhaul specialist are required. Make a list of
all items that require attention.

Cylinder head

5 Inspect the head very carefully for cracks,
evidence of coolant leakage, and other
damage. If cracks are found, a new cylinder
head should be obtained. Use a straight-edge
and feeler blade to check that the cylinder
head gasket surface is not distorted (see
illustration). If it is, it may be possible to have
it machined, provided that the cylinder head
height is not significantly reduced.

6 Examine the valve seats in each of the
combustion chambers. If they are severely
pitted, cracked, or burned, they will need to
be renewed or recut by an engine overhaul
specialist. If they are only slightly pitted, this
can be removed by grinding-in the valve
heads and seats with fine valve-grinding
compound, as described below.

7 Check the valve guides for wear by
inserting the relevant valve, and checking for
side-to-side motion of the valve. A very small
amount of movement is acceptable. If the
movement seems excessive, remove the
valve. Measure the valve stem diameter (see
below), and renew the valve if it is worn. If the
valve stem is not worn, the wear must be in
the valve guide, and the guide must be
renewed. The renewal of valve guides is best
carried out by an engine overhaul specialist,

sl e = -
7.5 Check the cylinder head gasket
surface for distortion

6.8 Place each valve and its associated
components in a labelled bag

who will have the necessary tools available.
Where no valve stem diameter is specified,
seek the advice of a Peugeot/Citroén dealer
or engine overhaul specialist on the best
course of action.

8 If renewing the valve guides, the valve seats
should be recut or reground only after the
guides have been fitted.

Valves

9 Examine the head of each valve for pitting,
burning, cracks, and general wear. Check the
valve stem for scoring and wear ridges.
Rotate the valve, and check for any obvious
indication that it is bent. Look for pits or
excessive wear on the tip of each valve stem.
Renew any valve that shows any such signs of
wear or damage.

10 If the valve appears satisfactory at this
stage, measure the valve stem diameter at
several points using a micrometer (see
illustration). Any significant difference in the
readings obtained indicates wear of the valve
stem. Should any of these conditions be
apparent, the valve must be renewed.

11 If the valves are in satisfactory condition,
they should be ground (lapped) into their
respective seats, to ensure a smooth, gas-
tight seal. If the seat is only lightly pitted, or if
it has been recut, fine grinding compound
only should be used to produce the required
finish. Coarse valve-grinding compound
should not be used, unless a seat is badly
burned or deeply pitted. If this is the case, the
cylinder head and valves should be inspected
by an expert, to decide whether seat

't&‘

7.10 Measure the valve stem diameter
with a micrometer
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recutting, or even the renewal of the valve or
seat insert (where possible) is required.

12 Valve grinding is carried out as follows.
Place the cylinder head upside-down on a
bench.

13 Smear a trace of (the appropriate grade
of) valve-grinding compound on the seat face,
and press a suction grinding tool onto the
valve head (see illustration). With a semi-
rotary action, grind the valve head to its seat,
lifting the valve occasionally to redistribute the
grinding compound. A light spring placed
under the valve head will greatly ease this
operation.

14 If coarse grinding compound is being
used, work only until a dull, matt even surface
is produced on both the valve seat and the
valve, then wipe off the used compound, and
repeat the process with fine compound. When

8.2 Lubricate the valve stem and insert it
in the guide

34 |

7.17 Check each valve spring for
squareness

a smooth unbroken ring of light grey matt
finish is produced on both the valve and seat,
the grinding operation is complete. Do not
grind-in the valves any further than absolutely
necessary, or the seat will be prematurely
sunk into the cylinder head.

15 When all the valves have been ground-in,
carefully wash off all traces of grinding
compound using paraffin or a suitable solvent,
before reassembling the cylinder head.

Valve components

16 Examine the valve springs for signs of
damage and discoloration. No minimum free
length is specified by Peugeot/Citroén, so the
only way of judging valve spring wear is by
comparison with a new component.

17 Stand each spring on a flat surface, and
check it for squareness (see illustration). If

8.3b ... then place the spring retainer
over the spring

8.4 Compress the valve spring, and locate
the collets in the recess in the valve stem

8.1 Press the new oil seal firmly onto the
guide using a suitable socket

any of the springs are damaged, distorted or
have lost their tension, obtain a complete new
set of springs. It is normal to renew the valve
springs as a matter of course if a major
overhaul is being carried out.

18 Renew the valve stem oil seals regardless
of their apparent condition.

8 Cylinder head - reassembly =

1 Working on the first valve assembly, refit
the spring seat then dip the new valve stem oil
seal in fresh engine oil. Locate the seal on the
valve guide and press the seal firmly onto the
guide using a suitable socket (see
illustration).

2 Lubricate the stem of the first valve, and
insert it in the guide (see illustration).

3 Locate the valve spring on top of its seat,
then refit the spring retainer (see
illustrations).

4 Compress the valve spring, and locate the
split collets in the recess in the valve stem
(see illustration). Release the compressor,
then repeat the procedure on the remaining
valves. Ensure that each valve is inserted into
its original location. If new valves are being
fitted, insert them into the locations to which
they have been ground.

WYXy Haynes hint: Use a little dab |

of grease to hold the collets |
m in position on the valve stem |
while the spring compressor |

is released.
5 With all the valves installed, support the
cylinder head and, using a hammer and
interposed block of wood, tap the end of each
valve stem to settle the components.
6 Refit the camshafts, hydraulic tappets and
rocker arms (as applicable) as described in
Part A of this Chapter.
7 Refit any remaining components using the
reverse of the removal sequence and with
new seals or gaskets as necessary.
8 The cylinder head can then be refitted as
described in Part A of this Chapter.
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9.3 Connecting rod and big-end bearing
cap identification marks (No 3 shown)

9 Piston/connecting rod
assembly - removal

V(e

1 Remove the cylinder head, sump and oil
pump as described in Part A.

2 If there is a pronounced wear ridge at the
top of any bore, it may be necessary to
remove it with a scraper or ridge reamer, to
avoid piston damage during removal. Such a
ridge indicates excessive wear of the cylinder
bore.

3 Using quick-drying paint, mark each
connecting rod and big-end bearing cap with
its respective cylinder number on the flat
machined surface provided; if the engine has
been dismantled before, note carefully any
identifying marks made previously (see
illustration). Note that No 1 cylinder is at the
transmission (flywheel) end of the engine.

4 Turn the crankshaft to bring pistons 1 and 4
to BDC (bottom dead centre).

§ Unscrew the nuts or bolts, as applicable,
from No 1 piston big-end bearing cap. Take
off the cap, and recover the bottom half
bearing shell (see illustration). If the bearing
shells are to be re-used, tape the cap and the
shell together.

6 To prevent the possibility of damage to the
crankshaft bearing journals, tape over the
connecting rod stud threads, where fitted
(see illustration).

7 Using a hammer handle, push the piston up
through the bore, and remove it from the top
of the cylinder block. Recover the bearing

- . -
9.6 To protect the crankshaft journals,
tape over the connecting rod stud threads

9.5 Remove the big-end bearing shell and
cap

shell, and tape it to the connecting rod for
safe-keeping.

8 Loosely refit the big-end cap to the connecting
rod, and secure with the nuts/bolts — this will help
to keep the components in their comrect order.

9 Remove No 4 piston assembly in the same
way.

10 Tum the crankshaft through 180° to bring
pistons 2 and 3 to BDC (bottom dead centre),
and remove them in the same way.

10 Crankshaft - removal

I

1 Remove the crankshaft sprocket and the oil
pump as described in Part A of this Chapter.
2 Remove the pistons and connecting rods,
as described in Section 9. If no work is to be
done on the pistons and connecting rods,
there is no need to remove the cylinder head,
or to push the pistons out of the cylinder
bores. The pistons should just be pushed far
enough up the bores so that they are
positioned clear of the crankshaft journals.

3 Check the crankshaft endfloat as described
in Section 13, then proceed as follows.

1.4 litre engines

4 Work around the outside of the cylinder
block, and unscrew all the small (M8) bolts
securing the main bearing ladder to the base
of the cylinder block. Note the correct fitted
depth of both the left- and right-hand
crankshaft oil seals in the cylinder block/main
bearing ladder.

11.1 Cylinder block core plugs (arrowed)

5 Working in a diagonal sequence, evenly
and progressively slacken the ten large (M11)
main bearing ladder retaining bolts by a turn
at a time. Once all the bolts are loose, remove
them from the ladder.

6 With all the retaining bolts removed,
carefully lift the main bearing ladder casting
away from the base of the cylinder block.
Recover the lower main bearing shells, and
tape them to their respective locations in the
casting. If the two locating dowels are a loose
fit, remove them and store them with the
casting for safe-keeping.

7 Lift out the crankshaft, and discard both the
oil seals. Remove the oil pump drive chain
from the end of the crankshaft. Where
necessary, slide off the drive sprocket, and
recover the Woodruff key.

8 Recover the upper main bearing shells, and
store them along with the relevant lower
bearing shell. Also recover the two
thrustwashers (one fitted either side of No 2
main bearing) from the cylinder block.

1.6 litre engines

9 Unbolt and remove the crankshaft left- and
right-hand oil seal housings from each end of
the cylinder block, noting the correct fitted
locations of the locating dowels. If the
locating dowels are a loose fit, remove them
and store them with the housings for safe-
keeping.

10 Remove the oil pump drive chain, and
slide the drive sprocket off the end of the
crankshaft. Remove the Woodruff key, and
store it with the sprocket for safe-keeping.

11 The main bearing caps should be
numbered 1 to 5 from the transmission
(flywheel) end of the engine. If not, mark them
accordingly using a centre-punch or paint.

12 Unscrew and remove the main bearing
cap retaining bolts, and withdraw the caps.
Recover the lower main bearing shells, and
tape them to their respective caps for safe-
keeping.

13 Carefully lift out the crankshaft, taking
care not to displace the upper main bearing
shell.

14 Recover the upper bearing shells from the
cylinder block, and tape them to their
respective caps for safe-keeping. Remove the
thrustwasher halves from the side of No 2
main bearing, and store them with the bearing
cap.

Tyl
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11 Cylinder block/crankcase -
cleaning and inspection

/)
[

Cleaning

1 Remove all external components and
electrical switches/sensors from the block.
For complete cleaning, the core plugs should
ideally be removed (see illustration). Drill a
small hole in the plugs, then insert a self-
tapping screw into the hole. Pull out the plugs
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11.3 Piston oil jet spray tube (arrowed) in
the cylinder block

by pulling on the screw with a pair of grips, or
by using a slide hammer.

2 On aluminium block petrol engines with wet
liners (1.4 litre), remove the liners — see
paragraph 18.

3 Where applicable, undo the retaining bolts
and remove the piston oil jet spray tubes
(there is one for each piston) from inside the
cylinder block (see illustration).

4 Scrape all traces of gasket from the cylinder
block/crankcase, and from the main bearing
ladder/caps (as applicable), taking care not to
damage the gasket/sealing surfaces.

5 Remove all oil gallery plugs (where fitted).
The plugs are usually very tight — they may
have to be drilled out, and the holes retapped.
Use new plugs when the engine is
reassembled.

6 If any of the castings are extremely dirty, all
should be steam-cleaned.

T After the castings are returned, clean all oil
holes and oil galleries one more time. Flush all
internal passages with warm water until the
water runs clear. Dry thoroughly, and apply a
light film of oil to all mating surfaces, to
prevent rusting. On cast-iron block engines,
also oil the cylinder bores. If you have access
to compressed air, use it to speed up the
drying process, and to blow out all the oil
holes and galleries.

A

8 If the castings are not very dirty, you can do
an adequate cleaning job with hot, soapy
water and a stiff brush. Take plenty of time,
and do a thorough job. Regardless of the
cleaning method used, be sure to clean all oil
holes and galleries very thoroughly, and to dry
all components well. On cast-iron block
engines, protect the cylinder bores as
described above, to prevent rusting.

9 All threaded holes must be clean, to ensure
accurate torque readings during reassembly.
To clean the threads, run the correct-size tap
into each of the holes to remove rust,
corrosion, thread sealant or sludge, and to
restore damaged threads (see illustration). If
possible, use compressed air to clear the
holes of debris produced by this operation.

10 Apply suitable sealant to the new oil

Warning: Wear eye protection
when using compressed air.

11.9 Use a suitable tap to clean the
cylinder block threaded holes

gallery plugs, and insert them into the holes in
the block. Tighten them securely. Also apply
suitable sealant to new core plugs, and drive
them into the block using a tube or socket.

11 Where applicable, clean the threads of the
piston oil jet retaining bolts, and apply a drop
of thread-locking compound (Peugeot/Citroén
recommend Loctite Frenetanch) to each bolt
threads. Refit the piston oil jet spray tubes to
the cylinder block, and tighten the retaining
bolts to the specified torgue setting.

12 If the engine is not going to be
reassembled right away, cover it with a large
plastic bag to keep it clean; protect all mating
surfaces and the cylinder bores as described
above, to prevent rusting.

Inspection

Cast-iron cylinder block

13 Visually check the castings for cracks and
corrosion. Look for stripped threads in the
threaded holes. If there has been any history
of internal water leakage, it may be worthwhile
having an engine overhaul specialist check
the cylinder block/crankcase with special
equipment. If defects are found, have them
repaired if possible, or renew the assembly.
14 Check each cylinder bore for scuffing and
scoring. Check for signs of a wear ridge at the
top of the cylinder, indicating that the bore is
excessively worn.

15 Accurate measuring of the cylinder bores
requires specialised equipment and
experience. We recommend having the bores

measured by an engine reconditioning
specialist who will also be able to supply
appropriate pistons (where possible) should a
rebore be necessary.

16 If the cylinder bores and pistons are in
reasonably good condition, and not worn
beyond the specified limits, and if the piston-
to-bore clearances can be maintained, then it
will only be necessary to renew the piston
rings. If this is the case, the cylinder bores
must be honed to allow the new piston rings
to bed in correctly and provide the best
possible seal. An engine reconditioning
specialist will carry out this work at moderate
cost.

17 At the time of writing, it was not clear
whether oversize pistons were available for all
models. Consult your Peugeot/Citroén dealer
or engine specialist for the latest information
on piston availability. If oversize pistons are
available (either from Peugeot/Citroén, or from
another source), then it may be possible to
have the cylinder bores rebored and fit the
oversize pistons. If oversize pistons are not
available, and the bores are worn, renewal of
the block seems to be the only option.

Aluminium cylinder block

18 Remove the liner clamps (where used),
then use a hardwood drift to tap out each liner
from the inside of the cylinder block. When all
the liners are released, tip the cylinder
block/crankcase on its side and remove each
liner from the top of the block. As each liner is
removed, stick masking tape on its left-hand
(transmission side) face, and write the cylinder
number on the tape. No 1 cylinder is at the
transmission (flywheel) end of the engine,
Remove the sealing ring from the base of
each liner, and discard (see illustrations).

19 Check each cylinder liner for scuffing and
scoring. Check for signs of a wear ridge at the
top of the liner, indicating that the bore is
excessively worn.

20 Take the liners to an engine reconditioning
specialist and have their bores measured to
determine if renewal is necessary. If it is, the
specialist will be able to advise you regarding
piston/liner availability.

21 Prior to installing the liners, check the liner
protrusion as follows, Thoroughly clean the
mating surfaces of the liner and cylinder

"3&'

11.18a On aluminium block engines,
remove each liner. ..

11.18b ... and recover the bottom O-ring
seal (arrowed)
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block. Insert the liners into the block ensuring
each one is correctly seated:; if the original
liners are being refitted, ensure the liners are
fitted in their original locations. With all four
liners correctly installed, use a dial gauge (or a
straight-edge and feeler blade) to check that
the protrusion of each liner above the upper
surface of the cylinder block is within the
limits given in the Specifications. The
maximum difference between any two liners
must not be exceeded. Note: If new liners
are being fitted, it is permissible to
interchange them to bring the difference in
protrusion within limits. Remember to keep
each piston with its respective liner. If liner
protrusion is not within the specified limits,
seek the advice of an engine reconditioning
specialist before proceeding with the engine
rebuild.

22 Once the protrusions have been checked,
remove the liners from the block and fit a new
sealing ring carefully to the base of each liner.
Lubricate the base of each liner with a smear
of oil to aid installation.

23 Insert each liner into the cylinder block,
taking care not to damage the O-ring, and
press it home as far as possible by hand.
Using a hammer and a block of wood, tap
each liner lighily but fully onto its locating
shoulder. If the original liners are being
refitted, use the marks made on removal to
ensure that each is refitted the correct way
round, and is inserted into its original bore.

24 Wipe clean, then lightly oil all exposed
liner surfaces, to prevent rusting.
Where necessary, clamp the liners back in
position.

12 Piston/connecting rod
assembly - inspection

Vi

1 Before the inspection process can begin,
the piston/connecting rod assemblies must
be cleaned, and the original piston rings
removed from the pistons.

2 Carefully expand the old rings over the top
of the pistons. The use of two or three old
feeler blades will be helpful in preventing the
rings dropping intc empty grooves (see
illustration). Be careful not to scratch the
piston with the ends of the ring. The rings are
brittle, and will snap if they are spread too far.
They are also very sharp - protect your hands
and fingers. Note that the third ring
incorporates an expander. Always remove the
rings from the top of the piston. Keep each set
of rings with its piston if the old rings are to be
re-used.

3 Scrape away all traces of carbon from the
top of the piston. A hand-held wire brush (or a
piece of fine emery cloth) can be used, once
the majority of the deposits have been
scraped away.

4 Remove the carbon from the ring grooves
in the piston, using an old ring. Break the ring

in half to do this (be careful not to cut your
fingers — piston rings are sharp). Be careful to
remove only the carbon deposits — do not
remove any metal, and do not nick or scratch
the sides of the ring grooves.

5 Once the deposits have been removed,
clean the piston/connecting rod assembly
with paraffin or a suitable solvent, and dry
thoroughly. Make sure that the oil return holes
in the ring grooves are clear.

6 If the pistons and cylinder bores are not
damaged or worn excessively, and if the
cylinder block does not need to be rebored
(where possible), the original pistons can be
refitted. Normal piston wear shows up as even
vertical wear on the piston thrust surfaces,
and slight looseness of the top ring in its
groove. New piston rings should always be
used when the engine is reassembled.

7 Carefully inspect each piston for cracks
around the skirt, around the gudgeon pin
holes, and at the piston ring 'lands’ (between
the ring grooves).

8 Look for scoring and scuffing on the piston
skirt, holes in the piston crown, and burned
areas at the edge of the crown. If the skirt is
scored or scuffed, the engine may have been
suffering from overheating, and/or abnormal
combustion which caused excessively high
operating temperatures. The cooling and
lubrication systems should be checked
thoroughly. Scorch marks on the sides of the
pistons show that blow-by has occurred. A
hole in the piston crown, or burned areas at
the edge of the piston crown, indicates that
abnormal combustion (pre-ignition, knocking,
or detonation) has been occurring. If any of
the above problems exist, the causes must be
investigated and corrected, or the damage will
occur again. The causes are likely to be
attributable to a faulty injector or engine
management system fault.

9 Corrosion of the piston, in the form of
pitting, indicates that coolant has been
leaking into the combustion chamber and/or
the crankcase. Again, the cause must be
corrected, or the problem may persist in the
rebuilt engine.

10 On aluminium block engines with wet
liners, it is not possible to renew the pistons
separately; pistons are only supplied with
piston rings and a liner, as a part of a matched
assembly (see Section 11). On iron-block
engines, pistons can be purchased from a
Peugeot/Citroén dealer or engine
reconditioning specialist.

11 Examine each connecting rod carefully for
signs of damage, such as cracks around the
big-end and small-end bearings. Check that
the rod is not bent or distorted. Damage is
highly unlikely, unless the engine has been
seized or badly overheated. Detailed checking
of the connecting rod assembly can only be
carried out by an engine specialist with the
necessary equipment.

12 The connecting rod big-end cap nuts
must be renewed whenever they are
disturbed. Although Peugeot/Citroén do not

of a feeler gauge

specify that the bolts must also renewed, it is
recommended that the nuts and bolts are
replaced as a complete set.

13 The gudgeon pins are an interference fit in
the connecting rod small-end bearing.
Therefore, piston and/or connecting rod
renewal should be entrusted to an engine
reconditioning specialist, who will have the
necessary tooling to remove and install the
gudgeon pins.

13 Crankshaft - inspection

V ( da

Checking endfloat

1 If the crankshaft endfloat is to be checked,
this must be done when the crankshaft is still
installed in the cylinder block/crankcase, but
is free to move (see Section 10).

2 Check the endfloat using a dial gauge in
contact with the end of the crankshaft. Push
the crankshaft fully one way, and then zero
the gauge. Push the crankshaft fully the other
way, and check the endfloat. The result can
be compared with the specified amount, and
will give an indication as to whether new
thrustwashers are required (see illustration).
3 If a dial gauge is not available, feeler blades
can be used. First push the crankshaft fully
towards the flywheel end of the engine, then
use feeler blades to measure the gap between

13.2 The crankshaft endfloat can be
checked with a dial gauge . . .
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13.3 ... or with feeler gauges

the web of No 2 crankpin and the
thrustwasher (see illustration).

Inspection

4 Clean the crankshaft using paraffin or a
suitable solvent, and dry it, preferably with
compressed air if available. Be sure to clean
the oil holes with a pipe cleaner or similar
probe, to ensure that they are not obstructed.

Warning: Wear eye protection
when using compressed air.

5 Check the main and big-end bearing
journals for uneven wear, scoring, pitting and
cracking.

6 Big-end bearing wear is accompanied by
distinct metallic knocking when the engine is
running (particularly noticeable when the
engine is pulling from low speed) and some
loss of oil pressure.

7 Main bearing wear is accompanied by
severe engine vibration and rumble - getting
progressively worse as engine speed
increases — and again by loss of oil pressure.
8 Check the bearing journal for roughness by
running a finger lightly over the bearing
surface. Any roughness (which will be
accompanied by obvious bearing wear)

FATIGUE FALURE  IMPROPER SEATING
4 -
BRIGHT
LB DRRICRSTS (POLISHED) SECTIONS
LACK OF OIL

SCRATCHED BY DIRT

DIRT EMBEDDED INTO OVERLAY WIPED OUT

BEARING MATERIAL

EXCESSIVE WEAR TAPERED JOURNAL

a aan

OVERLAY WIPED OUT RADIUS RIDE

14.2 Typical bearing failures

indicates that the crankshaft requires
regrinding (where possible) or renawal.

9 Check the oil seal contact surfaces at each
end of the crankshaft for wear and damage. If
the seal has worn a deep groove in the
surface of the crankshaft, consult an engine
overhaul specialist; repair may be possible,
but otherwise a new crankshaft will be
required.

10 Take the crankshaft to an engine
reconditioning specialist to have it measured
for journal wear. If excessive wear is evident,
they will be able to advise you with regard to
regrinding the crankshaft and supplying new
bearing shells.

11 If the crankshaft has been reground,
check for burrs around the crankshaft oil
holes (the holes are usually chamfered, so
burrs should not be a problem unless
regrinding has been carried out carelessly).
Remove any burrs with a fine file or scraper,
and thoroughly clean the oil holes as
described previously.

12 At the time of writing, it was not clear
whether Peugeot/Citroén produce oversize
bearing shells for all of these engines. On
some engines, if the crankshaft journals have
not already been reground, it may be possible
to have the crankshaft reconditioned, and to
fit oversize shells. If no oversize shells are
available and the crankshaft has worn beyond
the specified limits, it will have to be renewed.
Consult your dealer or engine specialist for
further information on parts availability.

14 Main and big-end bearings -
inspection

Y

1 Even though the main and big-end bearings
should be renewed during the engine
overhaul, the old bearings should be retained
for close examination, as they may reveal
valuable information about the condition of
the engine. The bearing shells are graded by
thickness, the grade of each shell being
indicated by the colour code marked on it.

2 Bearing failure can occur due to lack of
lubrication, the presence of dirt or other
foreign particles, overloading the engine, or
corrosion (see illustration). Regardless of the
cause of bearing failure, the cause must be
corrected (where applicable) before the
engine is reassembled, to prevent it from
happening again.

3 When examining the bearing shells, remove
them from the cylinder block/crankcase, the
connecting rods and the connecting rod big-
end bearing caps. Lay them out on a clean
surface in the same general position as their
location in the engine. This will enable you to
match any bearing problems with the
corresponding crankshaft journal. Do not
touch any shell's bearing surface with your
fingers while checking it, or the delicate
surface may be scratched.

4 Dirt and other foreign matter gets into the

engine in a variety of ways. It may be left in
the engine during assembly, or it may pass
through filters or the crankcase ventilation
system. It may get into the oil, and from there
into the bearings. Metal chips from machining
operations and normal engine wear are often
present. Abrasives are sometimes left in
engine components after reconditioning,
especially when parts are not thoroughly
cleaned using the proper cleaning methods,
Whatever the source, these foreign objects
often end up embedded in the soft bearing
material, and are easily recognised. Large
particles will not embed in the bearing, and
will score or gouge the bearing and journal,
The best prevention for this cause of bearing
failure is to clean all parts thoroughly, and
keep everything spotlessly-clean during
engine assembly. Frequent and regular engine
oil and filter changes are also recommended.

5 Lack of |ubrication (or lubrication
breakdown) has a number of interrelated
causes. Excessive heat (which thins the oil),
overloading (which squeezes the oil from the
bearing face) and oil leakage (from excessive
bearing clearances, worn oil pump or high
engine speeds) all contribute to lubrication
breakdown. Blocked oil passages, which
usually are the result of misaligned oil holes in
a bearing shell, will also oil-starve a bearing,
and destroy it. When lack of lubrication is the
cause of bearing failure, the bearing material
is wiped or extruded from the steel backing of
the bearing. Temperatures may increase to
the point where the steel backing turns blue
from overheating.

6 Driving habits can have a definite effect on
bearing life. Full-throttle, low-speed operation
(labouring the engine) puts very high loads on
bearings, tending to squeeze out the oil film.
These loads cause the bearings to flex, which
produces fine cracks in the bearing face
(fatigue failure). Eventually, the bearing
material will loosen in pieces, and tear away
from the steel backing.

7 Short-distance driving leads to corrosion of
bearings, because insufficient engine heat is
produced to drive off the condensed water
and corrosive gases. These products collect
in the engine oil, forming acid and sludge. As
the oil is carried to the engine bearings, the
acid attacks and corrodes the bearing
material.

8 Incorrect bearing installation during engine
assembly will lead to bearing failure as well.
Tight-fitting bearings leave insufficient bearing
running clearance, and will result in oil
starvation. Dirt or foreign particles trapped
behind a bearing shell result in high spots on
the bearing, which lead to failure.

9 Do not touch any shell’s bearing surface
with your fingers during reassembly; there is a
risk of scratching the delicate surface, or of
depositing particles of dirt on it.

10 As mentioned at the beginning of this
Section, the bearing shells should be renewed
as a matter of course during engine overhaul;
to do otherwise is false economy.
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15 Engine overhaul -
reassembly sequence

1 Before reassembly begins, ensure that all
new parts have been obtained, and that all
necessary tools are available. Read through the
entire procedure to familiarise yourself with the
work involved, and to ensure that all items
necessary for reassembly of the engine are at
hand. In addition to all normal tools and
materials, thread-locking compound will be
needed. A tube of suitable liquid sealant will
also be required for the joint faces that are
fitted without gaskets. It is recommended that
Peugeot/Citroén’s own product(s) are used,
which are specially formulated for this purpose;
the relevant product names are quoted in the
text of each Section where they are required.
2 In order to save time and avoid problems,
engine reassembly can be carried out in the
following order, referring to Part A of this
Chapter unless otherwise stated:

a) Crankshaft (See Section 17).

b) Piston/connecting rod assemblies (See

Section 18).

c) Oil pump.

d) Sump.

e) Flywheel.

f) Cylinder head.

g) Timing belt tensioner pulley(s) and

sprockets, and timing belt.

h) Engine external components.
3 At this stage, all engine components should
be absolutely clean and dry, with all faults
repaired. The components should be laid out
{or in individual containers) on a completely
clean work surface.

16 Piston rings - refitting

V(e

1 Before fitting new piston rings, the ring end
gaps must be checked as follows.

2 Lay out the piston/connecting rod
assemblies and the new piston ring sets, so
that the ring sets will be matched with the
same piston and cylinder during the end gap
measurement and subsequent engine
reassembly.

3 Insert the top ring into the first cylinder, and
push it down the bore using the top of the
piston. This will ensure that the ring remains
square with the cylinder walls. Position the
ring near the bottom of the cylinder bore, at
the lower limit of ring travel. Note that the top
and second compression rings are different.
The second ring can be identified by its taper;
it also has a step on its lower surface.

4 Measure the end gap using feeler blades.

5 Repeat the procedure with the ring at the
top of the cylinder bore, at the upper limit of
its travel (see illustration), and compare the
measurements with the figures given in the
Specifications. If the end gaps are incorrect,

16.5 Measure the piston rings end gaps
with a feeler gauge

check that you have the correct rings for your
engine and for the cylinder bore size.

6 Repeat the checking procedure for each
ring in the first cylinder, and then for the rings
in the remaining cylinders. Remember to keep
rings, pistons and cylinders matched up.

7 Once the ring end gaps have been checked,
the rings can be fitted to the pistons.

8 Fit the oil control ring expander (where
fitted) then install the ring.

9 The second and top rings are different and
can be identified from their cross-sections;
the top ring is symmetrical whilst the second
ring is tapered. Fit the second ring, ensuring
its identification (TOP) marking is facing
upwards, then install the top ring (see
illustration). Arrange the oil control, second
and top ring end gaps so they are equally
spaced 120° apart. Note: Always follow any
instructions supplied with the new piston ring
sets — different manufacturers may specify
different procedures. Do not mix up the top
and second compression rings, as they have
different cross-sections.

17 Crankshaft - refitting

V(e

Selection of bearing shells

1 Have the crankshaft inspected and
measured by an engine reconditioning

specialist. They will be able to carry out any
regrinding/repairs, and supply suitable main
and big-end bearing shells.

ek

16.9 Typical piston ring fitting diagram
1 Oil control ring
2 Second compression ring
3 Top compression ring

Crankshaft refitting

Note: New main bearing cap/lower crankcase
bolts must be used when refitting the
crankshaft.

2 Where applicable, ensure that the oil spray
jets are fitted to the bearing locations in the
cylinder block.

1.4 litre engines

3 Using a little grease, stick the upper
thrustwashers to each side of the No 2 main
bearing upper location; ensure that the oilway
grooves on each thrustwasher face outwards
(away from the block).

4 Clean the backs of the bearing shells, and
the bearing locations in both the cylinder
block/crankcase and the main bearing
ladder/bearing caps.

5 Press the bearing shells into their locations,
ensuring that the tab on each shell engages in
the notch in the cylinder block/crankcase or
main bearing ladder/bearing cap. Take care
not to touch any shell's bearing surface with
your fingers. Note that the grooved bearing
shells, both upper and lower, are fitted to
Nos 2 and 4 main bearings (see illustration).

6 Liberally lubricate each bearing shell in the
cylinder block/crankcase with clean engine
oil.

7 Refit the Woodruff key, then slide on the oil
pump drive sprocket, and locate the drive
chain on the sprocket (see illustration).

17.5 Fit the grooved bearing shells to No 2
and 4 main bearings - 1.4 litre engines

17.7 Fit the oil pump drive chain and
sprocket - 1.4 litre engines
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17.8 Apply a thin film of sealant to the

cylinder block mating surface - 1.4 litre
engines

Lower the crankshaft into position so that
Nos 2 and 3 cylinder crankpins are at TDC;
Nos 1 and 4 cylinder crankpins will be at BDC,
ready for fitting No 1 piston. Check the
crankshaft endfioat as described in Section 13.
8 Thoroughly degrease the mating surfaces
of the cylinder block/crankcase and the main
bearing ladder. Apply a thin bead of suitable
sealant to the cylinder block mating surface of
the main bearing ladder casting, then spread
to an even film (see illustration).

9 Ensure the locating dowels are in position
then lubricate the lower bearing shells with
clean engine oil. Refit the main bearing ladder
to the cylinder block, ensuring that the lower
bearings remain correctly fitted.

10 Install the main bearing ladder retaining
bolts, and tighten them all by hand only.
Working in a spiral pattern from the centre
bolts outwards, evenly and progressively
tighten the bolts to the specified Stage 1
torque wrench setiing (see illustration). Once
all the bolts have been tightened to the Stage
1 setting, working in the same sequence,
angle-tighten the bolts through the specified
Stage 2 angle using a socket and extension
bar. It is recommended that an angle-
measuring gauge is used during this stage of
the tightening, to ensure accuracy. If a gauge
is not available, use a dab of white paint to
make alignment marks between the bolt head
and casting prior to tightening; the marks can
then be used to check that the bolt has been
rotated sufficiently during tightening.

11 Refit all the smaller bolts securing the

17.10 Tighten the ten main bearing bolts
to the specified torque ~ 1.4 litre engines

main bearing ladder to the base of the
cylinder block, and tighten them to the
specified torque. Check that the crankshaft
rotates freely.

12 Refit the piston/connecting rod
assemblies to the crankshaft as described in
Section 18.

13 Ensuring that the drive chain is correctly
located on the sprocket, refit the oil pump and
sump as described in Part A of this Chapter.
14 Fit two new crankshaft oil seals as
described in Part A of this Chapter.

15 Refit the flywheel as described in Part A of
this Chapter.

16 Refit the cylinder head (where removed)
as described in Part A. Also refit the
crankshaft sprocket and timing belt (see
Part A).

1.6 litre engines

17 Using a little grease, stick the upper
thrustwashers to each side of the No 2 main
bearing upper location. Ensure that the oilway
grooves on each thrustwasher face outwards
(away from the cylinder block) (see
illustration).

18 Place the bearing shells in their locations
as described in paragraphs 4 and 5 (see
illustration). If new shells are being fitted,
ensure that all traces of protective grease are
cleaned off using paraffin. Wipe dry the shells
and connecting rods with a lint-free cloth.
Liberally lubricate each bearing shell in the
cylinder block/crankcase and cap with clean
engine oil.

17.17 Fit the thrustwashers to either side
of the No 2 main bearing, with the oilway
grooves facing outwards - 1.6 litre engines

17.18 Ensure the tab (arrowed) is located
in the cut-out when fitting the bearing
shells - 1.6 litre engines

19 Lower the crankshaft into position so that
Nos 2 and 3 cylinder crankpins are at TDC;
Nos 1 and 4 cylinder crankpins will be
at BDC, ready for fitting No 1 piston. Check
the crankshaft endfloat as described in Sec-
tion 13.

20 Lubricate the lower bearing shells in the
main bearing caps with clean engine oil. Make
sure that the locating lugs on the shells
engage with the corresponding recesses in
the caps.

21 Fit the main bearing caps to their correct
locations, ensuring that they are fitted the
correct way round (the bearing shell lug
recesses in the block and caps must be on
the same side).

22 Lightly lubricate the threads and the
underside of the heads of the main bearing
cap bolts with engine oil then refit the bolts.
Working in a spiral sequence from the centre
bolts outwards, tighten the main bearing cap
bolts evenly and progressively to the specified
Stage 1 torgue wrench setting. Once all the
boits have been tightened to the Stage 1
setting, working in the same sequence, angle-
tighten the bolts through the specified Stage 2
angle, using a socket and extension bar. It is
recommended that an angle-measuring
gauge is used during this stage of the
tightening, to ensure accuracy. If a gauge is
not available, use a dab of white paint to make
alignment marks between the bolt head and
casting prior to tightening; the marks can then
be used to check that the bolt has been
rotated sufficiently during tightening.

23 Check that the crankshaft rotates freely.
24 Refit the piston/connecting rod assemblies
to the crankshaft as described in Section 18.
25 Refit the Woodruff key to the crankshaft
groove, and slide on the oil pump drive sprocket.
Locate the drive chain on the sprocket.

26 Ensure that the mating surfaces of right-
hand (timing belt end) oil seal housing and
cylinder block are clean and dry. Note the
correct fitted depth of the oil seal then, using
a large flat-bladed screwdriver, lever the seal
out of the housing.

27 Apply a smear of suitable sealant to the oil
seal housing mating surface, and make sure
that the locating dowels are in position. Slide
the housing over the end of the crankshaft,
and into position on the cylinder block.
Tighten the housing retaining bolts securely.
28 Repeat the operations in paragraphs 26
and 27, and fit the left-hand (flywheel end) oil
seal housing.

29 Fit new crankshaft oil seals as described
in Part A of this Chapter.

30 Ensuring that the chain is cormrectly
located on the drive sprocket, refit the oil
pump and sump as described in Part A of this
Chapter.

31 Refit the fiywheel as described in Part A of
this Chapter.

32 Refit the cylinder head (where removed)
and install the crankshaft sprocket and timing
belt as described in the relevant Sections of
Part A.
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18.3 Ensure the bearing shell tab
(arrowed) locates correctly in the cut-out

18 Piston/connecting rod f‘“&
assembly - refitting X
N

Note: New big-end cap nuts/bolfts must be
used on refitting.

1 Note that the following procedure assumes
that the cylinder liners (aluminium block
engines) are in position in the cylinder
block/crankcase as described in Section 11,
and that the crankshaft and main bearing
ladder/caps are in place.

2 Clean the backs of the bearing shells, and
the bearing locations in both the connecting
rod and bearing cap.

D

18.8 Fit the big-end bearing cap, ensuring
it is fitted the right way around, and screw
on the new nuts

18.7 Tap the piston into the bore using a
hammer handle

3 Press the bearing shells into their locations,
ensuring that the tab on each shell engages in
the notch in the connecting rod and cap. Take
care not to touch any shell's bearing surface
with your fingers (see illustration).

4 |ubricate the cylinder bores, the pistons,
and piston rings, then lay out each
piston/connecting rod assembly In its
respective position.

5 Start with assembly No 1. Make sure that
the piston rings are still spaced as described
in Section 16, then clamp them in position
with a piston ring compressor.

6 Insert the piston/connecting rod assembly
into the top of cylinder/liner No 1, ensuring
that the arrow on the piston crown is pointing
towards the timing belt end of the engine.

7 Once the piston is correctly positioned,
using a block of wood or hammer handle
against the piston crown, tap the assembly
into the cylinder/liner until the piston crown is
flush with the top of the cylinder/liner (see
illustration).

8 Ensure that the bearing shell is still correctly
installed. Liberally lubricate the crankpin and
both bearing shells. Taking care not to mark
the cylinder/liner bores, pull the
piston/connecting rod assembly down the
bore and onto the crankpin. Refit the big-end
bearing cap and fit the new nuts, tightening
them finger-tight at first (see illustration).
Note that the faces with the identification
marks must match (which means that the

bearing shell locating tabs abut each other).

9 Tighten the bearing cap retaining nuts
evenly and progressively to the specified
torque setting.

10 Once the bearing cap retaining nuts have
been correctly tightened, rotate the
crankshaft. Check that it turns freely; some
stiffness is to be expected if new components
have been fitted, but there should be no signs
of binding or tight spots.

11 Refit the cylinder head and oil pump as
described in Part A of this Chapter.

19 Engine - initial start-up after
overhaul

1 With the engine refitted in the vehicle,
double-check the engine oil and coolant
levels. Make a final check that everything has
been reconnected, and that there are no tools
or rags left in the engine compartment.

2 Switch on the ignition and immediately turn
the engine on the starter until the oil pressure
warning light goes out.

3 Pressurise the fuel system as described in
Chapter 4A, then start the engine, noting that
this may take a little longer than usual, due to
the fuel system components having been
disturbed.

4 While the engine is idling, check for fuel,
water and oil leaks. Don’t be alarmed if there
are some odd smells and smoke from parts
getting hot and burning off oil deposits.

5 Assuming all is well, keep the engine idling
until hot water is felt circulating through the
top hose, then switch off the engine.

6 Allow the engine to cool then recheck the
oil and coolant levels as described in Weekly
checks, and top-up as necessary.

7 If new pistons, rings or crankshaft bearings
have been fitted, the engine must be treated as
new, and run-in for the first 500 miles (800 km).
Do not operate the engine at full-throttle, or
allow it to labour at low engine speeds in any
gear. It is recommended that the oil and filter
be changed at the end of this period.
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Degrees of difficulty
Easy, suitable for S | Fairly easy, suitable S, | Fairly difficult, %\\\ Difficult, suitable for % Very difficult, 3\\
novice with litte 2| for beginner with 2 | suitable for competent & | experienced DIY AY | suitable for expert DIY X
experience \Q some experience & DIY mechanic & mechanic St or professional &
Specifications
Cylinder head
Maximum gasket face distortion ........... ... 0. 0.03 mm
Cylinder head height:
AUD SErIes BICIIIEE & e e e vce s s v prsimre i s o v o 8y N 08w, wm s s 8 157.4 to 157.7 mm
DW series engines:
1.9 litre engines (from centre of camshaft to head mating surface)  139.95 to 140.25 mm
2O e EREIReS s i e s e e v e e S e et 133.0 mm
Swirl chamber protrusion — 1.8 and 1.9 litre enginesonly .. ......... 0 to 0.03 mm
Valves
Valve head diameter: Inlet Exhaust
U e M Ty T v e L SOyl O (oI I clies I M 38.6 mm 33.0 mm
= T 1 s o e e S e i s I A s e MO 35.6 mm 33.8 mm
Valve stem diameter: Inlet Exhaust

128 and 18 R OGRS i il s vve wwiaia = aaiss e e e R e i ik
AR P e T L el e T e e e BT (T
Overall length:
b e e N S (ST L I e T e, O Sy )
2.0 litre engines:
31r:lpi e e S e e b B SULL I et e i e
MIRIMHET: 35 s - e s ma s o i e e e i et

Cylinder block

Cylinder bore diameter:
TR | T T 1 T e R o S G S O PR S N S S
1.9 litre:
RID SoheS aNgIRES -l s s e s R A
DW-SorHaS ongiNes o vur b e ypin e o et fn b b bls e
LR S e ) o b R s s R e B B R e

7.96 to 7.99 mm
5.978 = 0.007 mm
Inlet

112.10t0 112.70 mm

107.18 mm
106.78 mm

80.00 mm (nominal)

83.00 mm (nominal)
82.20 mm (nominal)
85.00 mm (nominal)

7.95 to 7.98 mm
5.968 + 0.007 mm
Exhaust

111.55 t0 112.15 mm

107.18 mm
106.78 mm
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Pistons
Piston diameter:

A ez Tels | p 1) s Gy R e o L

1.9 litre:

XUDseriesengines . ....ccvv-resasins

DW series engines
2.0 litre engines

79.92 mm (nominal)

82.92 mm (nominal)
82.12 mm (nominal)
84.21 mm (nominal)

Check with your Peugeot/Citroén dealer or engine specialist regarding piston oversizes

Crankshaft

Endfloat
Main bearing journal diameter:

AONOMES 5. sl iy AR b R e ed s

Big-end bearing journal diameter:

T L AR A A A U S K IR

Maximum bearing journal out-of-round
Main bearing running clearance®

Big-end bearing running clearance™ .........

0.07 to 0.32 mm
Standard

59.977 to 60.000 mm
Standard

49.984 to 50.000 mm
0.007 mm

0.025 to 0.050 mm
0.025 to 0.050 mm

Undersize
59.677 to 59.700 mm
Undersize
49.681 to 49.700 mm

* These are suggested figures, typical for this type of engine — no exact values are stated by the manufacturer.

Piston rings
End gaps:”

Top and second compressionrings .......

Oil control ring

0.20 to 0.40 mm
0.25 to 0.50 mm

‘These are suggested figures, typical for this type of engine — no exact values are stated by the manufacturer.

Torque wrench settings

1.8 and 1.9 litre (XUD series) engines
Refer to Chapter 28 Specifications.

1.9 and 2.0 litre (DW series) engines
Refer to Chapter 2C Specifications.

1 General information

Included in this Part of Chapter 2 are details
of removing the engine/transmission from the
car and general overhaul procedures for the
cylinder head, cylinder block/crankcase and
all other engine internal components.

The information given ranges from advice
concering preparation for an overhaul and
the purchase of new parts, to detailed step-
by-step procedures covering removal,
inspection, renovation and refitting of engine
internal components.

After Section 5, all instructions are based
on the assumption that the engine has been
removed from the car. For information
concerning in-car engine repair, as well as the
removal and refitting of those external
components necessary for full overhaul, refer
to Part B or C of this Chapter, and to Section
6. Ignore any preliminary dismantling
operations described in Part B or C that are
no longer relevant once the engine has been
removed from the car.

Apart from torque wrench settings, which
are given at the beginning of Part B and C, all
specifications relating to engine overhaul are
at the beginning of this Part of Chapter 2.

2 Engine overhaul -
general information

It is not always easy to determine when, or
if, an engine should be completely
overhauled, as a number of factors must be
considered.

High mileage is not necessarily an
indication that an overhaul is needed, while
low mileage does not preclude the need for an
overhaul. Frequency of servicing is probably
the most important consideration. An engine
which has had regular and frequent oil and
filter changes, as well as other required
maintenance, should give many thousands of
miles of reliable service. Conversely, a
neglected engine may require an overhaul
very early in its life.

Excessive oil consumption is an indication
that piston rings, valve seals and/or valve
guides are in need of attention. Make sure
that oil leaks are not responsible before
deciding that the rings and/or guides are
worn. Perform a compression or leakdown
test, as described in Part B or C of this
Chapter, to determine the likely cause of the
problem.

Check the oil pressure with a gauge fitted in
place of the oil pressure switch, and compare

it with that specified. If it is extremely low, the
main and big-end bearings, and/or the oil
pump, are probably wom out.

Loss of power, rough running, knocking or
metallic engine noises, excessive valve gear
noise, and high fuel consumption may also
point to the need for an overhaul, especially if
they are all present at the same time. If a
complete service does not remedy the
situation, major mechanical work is the only
solution.

A full engine overhaul involves restoring all
internal parts to the specification of a new
engine. During a complete overhaul, the
pistons and the piston rings are renewed, and
the cylinder bores are reconditioned. New
main and big-end bearings are generally
fitted; if necessary, the crankshaft may be
reground, to compensate for wear in the
journals. The valves are also serviced as well,
since they are usually in less-than-perfect
condition at this point. Always pay careful
attention to the condition of the oil pump
when overhauling the engine, and renew it if
there is any doubt as to its serviceability. The
end result should be an as-new engine that
will give many trouble-free miles.

Critical cooling system components such
as the hoses, thermostat and water pump
should be renewed when an engine is
overhauled. The radiator should be checked
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carefully, to ensure that it is not clogged or
leaking. Also, it is a good idea to renew the oil
pump whenever the engine is overhauled.

Before beginning the engine overhaul, read
through the entire procedure, to familiarise
yourserf with the scope and requirements of
the job. Check on the availability of parts and
make sure that any necessary special tools
and equipment are obtained in advance. Most
work can be done with typical hand tools,
although a number of precision measuring
tools are required for inspecting parts to
determine if they must be renewed.

The services provided by an engineering
machine shop or engine reconditioning
specialist will almost certainly be required,
particularly if major repairs such as crankshaft
regrinding or cylinder reboring are necessary.
Apart from carrying out machining operations,
these establishments will normally handle the
inspection of parts, offer advice concerning
reconditioning or renewal and supply new
components such as pistons, piston rings and
bearing shells. It is recommended that the
establishment used is a member of the
Federation of Engine Re-Manufacturers, or a
similar society,

Always wait until the engine has been
completely dismantled, and until all
components (especially the cylinder
block/crankcase and the crankshaft) have
been inspected, before deciding what service
and repair operations must be performed by
an engineering works. The condition of these
components will be the major factor to
consider when determining whether to
overhaul the original engine, or to buy a
reconditioned unit. Do not, therefore,
purchase parts or have overhaul work done
on other components until they have been
thoroughly inspected. As a general rule, time
is the primary cost of an overhaul, so it does
not pay to fit worn or sub-standard parts.

As a final note, to ensure maximum life and
minimum trouble from a reconditioned engine,
everything must be assembled with care, in a
spotlessly-clean environment.

3 Engine/transmission
removal - methods and
precautions

If you have decided that the engine must be
removed for overhaul or major repair work,
several preliminary steps should be taken.

Locating a suitable place to work is
extremely important. Adequate work space,
along with storage space for the car, will be
needed. If a workshop or garage is not
available, at the very least, a flat, level, clean
Work surface is required.

Cleaning the engine compartment and
engine/transmission before beginning the
removal procedure will help keep tools clean
and organised.

An engine hoist will also be necessary.
Make sure the equipment is rated in excess of

the combined weight of the engine and
transmission. Safety is of primary importance,
considering the potential hazards involved in
removing the engine/transmission from the
car.

The help of an assistant is essential. Apart
from the safety aspects involved, there are
many instances when one person cannot
simultaneously perform all of the operations
required during engine/transmission removal.

Plan the operation ahead of time. Before
starting work, arrange for the hire of or obtain
all of the tools and eguipment you will need.
Some of the equipment necessary to perform
engine/transmission removal and installation
safely (in addition to an engine hoist) is as
follows: a heavy duty trolley jack, complete
sets of spanners and sockets as described in
the rear of this manual, wooden blocks, and
plenty of rags and cleaning solvent for
mopping-up spilled oil, coolant and fuel. If the
hoist must be hired, make sure that you
arrange for it in advance, and perform all of
the operations possible without it beforehand.
This will save you money and time.

Plan for the car to be out of use for quite a
while. An engineering machine shop or engine
reconditioning specialist will be required to
perform some of the work which cannot be
accomplished without special equipment.
These places often have a busy schedule, so it
would be a good idea to consult them before
removing the engine, in order to accurately
estimate the amount of time required to rebuild
or repair components that may need work.

During the engine/transmission removal
procedure, it is advisable to make notes of the
locations of all brackets, cable ties, earthing
points, etc, as well as how the wiring
harnesses, hoses and electrical connections
are attached and routed around the engine
and engine compartment. An effective way of
doing this is to take a series of photographs of
the various components before they are
disconnected or removed; the resulting
photographs will prove invaluable when the
engine/transmission is refitted.

Always be extremely careful when removing
and refitting the engine/transmission. Serious
injury can result from careless actions. Plan
ahead and take your time, and a job of this
nature, aithough major, can be accompiished
successfully

The engine and transmission assembly is
removed downwards from the engine
compartment on all models described in this
Chapter.

4 Engine/transmission -
removal and refitting

Y

Note: Such is the complexity of the power unit
arrangement on these vehicles, and the
variations that may be encountered according
to model and optional equipment fitted, that
the following should be regarded as a guide fo

the work involved, rather than a step-by-step
procedure. Where differences are
encountered, or additional component
disconnection or removal is necessary, make
notes of the work involved as an aid to refitting.

Warning: It is essential to

observe strict precautions when
A working on the fuel system

components of the 2.0 litre
engine. Before carrying out any of the
following operations, refer to the special
information given in Chapter 4C, Section 1.

Removal

Note: The engine can be removed from the
car only as a complete unit with the
transmission; the two are then separated for
overhaul.

1 Remove the battery, battery tray and
mounting plate as described in see Chap-
ter SA.

2 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands
(see Jacking and vehicle support). Remave
both front roadwheels.

3 On 1.9 litre (DW series) engines, release the
fasteners from the right-hand side and top of
the engine cover then lift off the cover, taking
care not to lose its mounting rubbers. On
2.0 litre engines, turn the four plastic fasteners
through 90° and lift off the engine cover

4 To improve access, remove the bonnet as
described in Chapter 11.

5 Remove the air cleaner housing and intake
ducting as described in Chapter 4B or 4C.

6 Drain the cooling system with reference to
Chapter 1B

7 Drain the transmission oil as described in
Chapter 7. Refit the drain and filler plugs, and
tighten them to their specified torque settings.
8 If the engine is to be dismantied, drain the
engine oil and remove the oil fiiter as
described in Chapter 1B. Clean and refit the
drain plug, tightening it securely.

9 Remove both the front wheel arch liners.
The liners are secured by various screws and
clips under the wheel arch. Release all the
fasteners, and remove liners from under the
front wings.

10 Refer to Chapter 1B and remove the
auxiliary drivebelt.

11 Refer to Chapter 8 and remove both front
driveshafts.

12 Disconnect the radiator top and bottom
hoses, the heater hoses at the engine
compartment bulkhead, and the expansion
tank hose. Remove the radiator as described
in Chapter 3.

13 On models with air conditioning, refer to
Chapter 3 and unbolt the compressor from
the engine. Do not disconnect the refrigerant
lines. Support or tie the compressor to one
side.

14 On models with power steering, remove
the power steering pump as described in
Chapter 10. Release the power steering pipe
from the retaining clips on the underside of
the transmission.
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15 On 1.8 and 1.9 litre (XUD series) engines,
carry out the following operations with
reference to Chapter 4B:

a) Disconnect the fuel supply hose from the
thermostat/fuel filter housing and the
return hose from the fuel injection pump.

b) Release the fuel hoses and priming pump
from their retaining clips and move them
clear of the engine.

¢) Disconnect the accelerator cable from the
fuel injection pump.

d) Disconnect the exhaust front
pipe/catalytic converter from the exhaust
manifold.

16 On 1.9 and 2.0 litre (DW series) engines,
carry out the following operations with
reference to Chapter 4C:

a) At the connections above the fuel pump,
disconnect the fuel supply and retumn
hose quick-release fittings using a small
screwdriver to release the locking clip.
Suitably plug or cover the open unions to
prevent dirt entry.

b) Release the fuel hoses from their retaining
clips and move them clear of the engine.

¢) Disconnect the accelerator cable from the
fuel injection pump or accelerator pedal
position sensor (as applicable).

d) Disconnect the wiring connectors at the
engine management ECU.

e) Disconnect the catalytic converter from
the exhaust manifold/turbocharger.

17 Disconnect the vacuum hoses and wiring
connector at the EGR solenoid valve.

18 Unbolt the preheating system control unit
located at the front of the engine
compartment.

19 Open the engine compartment fuse/relay
box and disconnect the engine related wiring
connectors.

20 Trace the wiring harness back from the
engine to the main harness connectors at the
fuse/relay box, and/or at the bulkhead
connection or front body panel connection.
Release the locking rings by twisting them
anti-clockwise  and disconnect the
connectors. Also trace the wiring connectors
back to the transmission and disconnect all
engine related wiring and earth leads in this
area. Check that all the relevant connectors
have been disconnected, and that the hamess
is released from all the clips or ties, so that it
is free to be removed with the engine/
transmission.

21 Disconnect the engine earth leads at the
fusebox, under the left hand wheel arch and
on the left-hand chassis member.

22 Disconnect the brake servo unit vacuum
pipe from the vacuum pump, or at the quick-
release connector on the pipe.

23 Disconnect the clutch cable from the
release lever and transmission bracket as
described in Chapter 6.

24 Disconnect the gearchange selector
mechanism from the transmission as
described in Chapter 7.

25 Remove the front subframe as described
in Chapter 10.

26 Using a hoist attached to the lifting eyes
on the cylinder head, take the weight of the
engine and transmission,

27 Remove the right-hand and left-hand
engine mountings and support brackets as
described in Chapter 2B or 2C.

28 Make a final check to ensure all wiring,
hoses and brackets that would prevent the
removal of the assembly have been
disconnected.

29 Carefully lower the engine/transmission
from the engine compartment taking care not
to damage the surrounding components.
Ideally lower the unit onto a low trolley so that
it may be withdrawn from under the car.
Disconnect the hoist from the engine/
transmission assembly.

Separation

30 With the engine/transmission assembly
removed, support the assembly on suitable
blocks of wood on a workbench (or failing
that, on a clean area of the workshop fioor).
31 Undo the retaining bolts, and remove the
fiywheel lower cover plate from the
transmission.

32 Slacken and remove the retaining bolts,
and remove the starter motor from the
transmission.

33 Disconnect any remaining wiring
connectors at the transmission, then move
the main engine wiring hamess to one side.
34 Ensure that both engine and transmission
are adequately supported, then slacken and
remove the remaining bolts securing the
transmission housing to the engine. Note the
correct fitted positions of each bolt (and the
relevant brackets) as they are removed, to use
as a reference on refitting.

35 Carefully withdraw the transmission from
the engine, ensuring that the weight of the
transmission is not allowed to hang on the
input shaft while it is engaged with the clutch
friction disc.

36 If they are loose, remove the locating
dowels from the engine or transmission, and
keep them in a safe place.

Refitting

37 If the engine and transmission have not
been separated, perform the operations
described below from paragraph 44 onwards.
38 Apply a smear of high meilting-point
grease (Peugeot/Citroén recommend the use
of Molykote BR2 plus) to the splines of the
transmission input shaft. Do not apply too
much, otherwise there is a possibility of the
grease contaminating the clutch friction disc.

39 Ensure that the locating dowels are
correctly positioned in the engine or
transmission.

40 Carefully offer the transmission to the
engine, until the locating dowels are engaged.
Ensure that the weight of the transmission is
not allowed to hang on the input shaft as it is
engaged with the clutch friction disc.

41 Refit the transmission housing-to-engine

bolts, ensuring that all the necessary brackets
are correctly positioned, and tighten them to
the specified torque.

42 Refit the starter motor, and securely
tighten its retaining boits.

43 Refit the lower flywheel cover plate to the
transmission, and securely tighten the bolts.
44 Position the engine/transmission assembly
ready for installation, then reconnect the hoist
and lifting tackie. With the aid of an assistant,
locate the assembly into the engine
compartment, using the same procedure as
for removal.

45 Refit the right-hand and left-hand engine
mountings and support brackets as described
in Chapter 2B or 2C.

46 Remove the hoist from the engine.

47 Refit the front subframe as described in
Chapter 10.

48 The remainder of the refitting procedure is
a direct reversal of the removal sequence,
with reference to the relevant chapters and
noting the following points:

a) Ensure that the wiring loom is correctly
routed and retained by all the relevant
retaining clips; all connectors should be
correctly and securely reconnected.

b) Ensure that all coolant hoses are correctly
reconnected, and securely retained by
their retaining clips.

¢) Refill the engine and transmission with the
correct quantity and type of lubricant, as
described in Chapters 1B and 7.

d) Refill the cooling system as described in
Chapter 1B.

e) Prime the fuel system as described in
Chapter 48B.

f) Bleed the power steering system as
described in Chapter 10.

5 Cylinder head (2.0 litre 3&‘5
engines) — removal and &

refitting

4

Note: Due to the limited access at the rear of
the engine, it is impossible to remove the
cylinder head with the engine in the car unless
considerable additional dismantling is carried
out first (eg, removal of the front suspension
subframe and related components). The
following information describes the cylinder
head removal and refitting procedure with the
engine/transmission removed from the car.

Removal

1 Remove the engine/transmission assembly
as described in Section 4.
2 Remove the timing belt as described in
Chapter 2C.
3 Carry out the following operations as
described in Chapter 4C:

a) Remove the exhaust manifold and

turbocharger.
b) Remove the inlet manifold.
¢) Remove the fuel system accumulator rail.
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5.14 Free the cylinder head using angled
rods

4 Undo the three bolts and remove the right-
hand engine mounting upper bracket from the
engine bracket. Undo the bolts securing the
engine bracket to the cylinder head and block
and remove the bracket.

5 Remove the braking system vacuum pump
as described in Chapter 9.

6 Disconnect the wiring connectors and
coolant hoses at the thermostat housing on
the left-hand end of the cylinder head.

7 Undo the bolts and release the wiring
hamess guide from the thermostat housing.

8 Undo the retaining nuts and boits and
remove the fuel injector wiring hamess guide
left-hand support bracket.

9 Undo the mounting bolt and release the
dipstick tube from the cylinder head.

10 Move all the adjacent components clear,
then undo the three bolts and two nuts
securing the thermostat housing to the
cylinder head. Lift off the hose and cable
support bracket, then withdraw the
thermostat housing. Recover the housing
gasket.

11 Remove the cylinder head cover as
described in Chapter 2C.

12 Progressively slacken the cylinder head
bolts, in the reverse order to that in
illustration 5.29.

13 When all the bolts are loose, unscrew
them fully and remove them from the cylinder
head.

14 Release the cylinder head from the
cylinder block and location dowels by rocking
it. The Peugeot/Citroén tool for doing this
consists simply of two metal rods with 90-
degree angled ends (see illustration). Do not
prise between the mating faces of the cylinder
head and block, as this may damage the
gasket faces.

15 Lift the cylinder head from the biock, and
recover the gasket.

Preparation for refitting

16 The mating faces of the cylinder head and
cylinder block must be perfectly clean before
refitting the head. Peugeot/Citroén
recommend the use of a scouring agent for
this purpose, but acceptable results can be
achieved by using a hard plastic or wood
scraper to remove all traces of gasket and
carbon. The same method can be used to
clean the piston crowns. Take particular care
to avoid scoring or gouging the cylinder
head/cylinder block mating surfaces during
the cleaning operations, as aluminium alloy is
easily damaged. Make sure that the carbon is
not allowed to enter the oil and water
passages - this is particularly important for
the lubrication system, as carbon could block
the oil supply to the engine's components.
Using adhesive tape and paper, seal the
water, oil and bolt holes in the cylinder block.
To prevent carbon entering the gap between
the pistons and bores, smear a little grease in
the gap. After cleaning each piston, use a
small brush to remove all traces of grease and
carbon from the gap, then wipe away the
remainder with a clean rag.

17 Check the mating surfaces of the cylinder
block and the cylinder head for nicks, deep
scratches and other damage. If slight, they
may be removed carefully with a file, but if
excessive, machining may be the only
alternative to renewal. If warpage of the
cylinder head gasket surface is suspected,
use a straight-edge to check it for distortion.
Refer to Section 8 if necessary.

18 Thoroughly clean the threads of the
cylinder head boit holes in the cylinder block.
Ensure that the bolts run freely in their
threads, and that all traces of oil and water are
removed from each bolt hole.

5.20 Measure the piston protrusion using
a DTl gauge

5.22 Cylinder head gasket thickness
identification notches (arrowed)

Gasket selection

19 Turn the crankshaft until pistons 1 and 4
are at TDC. Position a dial test indicator (dial
gauge) on the cylinder block, and zero it on
the block face. Transfer the probe to the edge
of No 1 piston, then slowly tum the crankshaft
back-and-forth past TDC, noting the highest
reading on the indicator. Record this reading.
20 Repeat this measurement procedure on
No 4 piston, then turn the crankshaft half a
tumn (180°) and repeat the procedure on Nos 2
and 3 pistons (see illustration).

21 If a dial test indicator is not available,
piston protrusion may be measured using a
straight-edge and feeler blades or vernier
calipers. However, this is much less accurate,
and cannot therefore be recommended.

22 Note down the greatest piston protrusion
measurement, and use this to determine the
correct cylinder head gasket from the
following table. The series of up to five
notches on the side of the gasket are used for
thickness identification (see illustration).
Piston protrusion Gasket identification

0.470 to 0.605 mm 1 notch

0.605 to 0.655 mm 2 notches
0.655 to 0.705 mm 3 noiches
0.705 to 0.755 mm 4 notches
0.755 to 0.830 mm 5 notches

Cylinder head bolt examination

23 Carefully examine the cylinder head bolts
for signs of damage to the threads or head,
and for any sign of corrosion. If the bolts are in
a satisfactory condition, measure the length of
each bolt from the underside of the head, to
the end of the shank. The bolts may be re-
used providing that the measured length does
not exceed 133.3 mm. Note: Considering the
stress to which the cylinder head bolts are
subjected, it is highly recommended that they
are all renewed, regardless of their apparent
condition.

Refitting

24 Turn the crankshaft clockwise (viewed
from the timing belt end) until Nos 1 and 4
pistons pass bottom dead centre (BDC) and
begin to rise, then position them halfway up
their bores. Nos 2 and 3 pistons will also be at
their midway positions, but descending their
bores.

25 Make sure that the locating dowels are in
place, then fit the correct gasket the right way
round on the cylinder block, with the
identification notches toward the fuel pump
side of the engine.

26 Lower the cylinder head onto the block.
27 Apply a smear of grease to the threads,
and to the underside of the heads, of the
cylinder head bolts. Peugeot/Citroén
recommend the use of Molykote G Rapid
Plus.

28 Carefully enter each bolt into its relevant
hole {do not drop it in) and screw it in finger-
tight.

29 Working progressively and in sequence,
tighten the cylinder head bolts to their Stage 1
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5.29 Cylinder head bolt tightening
sequence

torgue setting, using a torgue wrench and
suitable socket (see illustration).

30 Once all the bolts have been tightened to
their Stage 1 torque setting, working again in
the specified sequence, tighten each bolt to
the specified Stage 2 setting. Finally, angle-
tighten the bolts through the specified Stage 3
angle. It is recommended that an angle-
measuring gauge is used during this stage of
tightening, to ensure accuracy.

31 Refit the cylinder head cover as described
in Chapter 2C.

32 Ensure that the mating face of the cylinder
head and thermostat housing are clean then
refit the housing using a new gasket. Refit the
hose and cable support bracket and the
thermostat housing retaining nuts and bolts.
Tighten the nuts and bolts securely.

33 Refit and tighten the dipstick tube
retaining bolt.

34 Refit the wiring harness guide support
brackets.

35 Reconnect the coolant hoses to the
thermostat housing.

36 Refit the timing belt as described in
Chapter 2C.

37 Refit the accumulator rail, inlet manifold,
and the exhaust manifold and turbocharger, in
strict accordance with the procedures
described in Chapter 4C.

38 Refit the braking system vacuum pump as
described in Chapter 9.

39 Refit the right-hand engine mounting
components with reference to Chapter 2C.

40 Refit the engine/transmission assembly as
described in Section 4.

6 Engine overhaul -
dismantling seguence

1 It is much easier to dismantle and work on
the engine if it is mounted on a portable engine
stand. These stands can often be hired from a
tool hire shop. Before the engine is mounted on
a stand, the flywheel should be removed, so
that the stand bolts can be tightened into the
end of the cylinder block/crankcase.

2 If a stand is not available, it is possible to
dismantle the engine with it blocked up on a
sturdy workbench, or on the floor. Be extra
careful not to tip or drop the engine when
working without a stand.

3 If you are going to obtain a reconditioned
engine, all the external components must be
removed first, to be transferred to the new
engine (just as they will if you are doing a
complete engine overhaul yourself). These
components include the following:

a) Ancillary unit mounting brackets (oil filter,
starter, alternator, power steering pump,
etc).

b) Fuel filter/thermostat housing (Chapter 3).

¢) Dipstick tube/sensor.

d) All electrical switches and sensors.

e) Inlet and exhaust manifolds — where
applicable (Chapter 4B or 4C).

f) Flywheel (Part B or C of this Chapter).
Note: When removing the external
components from the engine, pay close
attention to details that may be helpful or
important during refitting. Note the fitted
position of gaskets, seals, spacers, pins,
washers, bolts, and other small items.

4 |If you are obtaining a ‘short’ engine (which
consists of the engine cylinder
block/crankcase, crankshaft, pistons and
connecting rods all assembled), then the
cylinder head, sump, oil pump, and timing belt
will have to be removed also.

5 If you are planning a complete overhaul, the
engine can be dismantled, and the internal
components removed, in the order given
below, referring to Part B or C of this Chapter
unless otherwise stated.

a) Inlet and exhaust manifolds — where

applicable (Chapter 48 or 4C).

b) Timing belts, sprockets and tensioner(s).

c) Cylinder head.

d) Flywheel.

e) Sump.

f) Qil pump.

g) Piston/connecting rod assemblies

(Section 10).

h) Crankshaft (Section 11).
6 Before beginning the dismantling and
overhaul procedures, make sure that you have
all of the correct tools necessary. Refer to
Tools and working facilities for further
information.

7 Cylinder head - dismantling

Note: New and reconditioned cylinder heads are
avajlable from the manufacturer, and from
engine overhaul specialists. Some specialist
tools are required for dismantling and inspection,
and new components may not be readily
available. It may therefore be more practical and
economical for the home mechanic to purchase
a reconditioned head, rather than dismantle,
inspect and recondition the original head.

1 Remove the cylinder head as described in
Part B or C of this Chapter, or in Section 5 of
this Part (as applicable).

2 |f not already done, remove the inlet and
exhaust manifolds with reference to the
relevant Part of Chapter 4.

3 Remove the camshaft(s), followers and
shims, or hydraulic tappets (as applicable) as
described in Part B or C of this Chapter.

4 Remove the glow plugs as described in
Chapter 5C and the injectors as described in
Chapter 4B or 4C.

5 Using a valve spring compressor, compress
each valve spring in turn until the split collets
can be removed. Release the compressor,
and lift off the spring retainer and spring.
Using a pair of pliers, carefully extract the
valve stem oil seal from the top of the guide,
then lift out the spring seat (see illustrations).
6 If, when the valve spring compressor is
screwed down, the spring retainer refuses to
free and expose the split collets, gently tap
the top of the tool, directly over the retainer,
with a light hammer. This will free the retainer.
7 Withdraw the valve through the combustion
chamber.

7.5a Compress the valve spring using a
spring compressor . ..

7.5b ... then extract the collets and
release the spring compressor

7.5c Remove the spring retainer . ..
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7.5d ... followed by the valve spring

8 It is essential that each valve is stored
together with its collets, retainer, spring, and
spring seat. The valves should also be kept in
their correct sequence, unless they are so
badly worn that they are to be renewed. If
they are going to be kept and used again,
place each valve assembly in a labelled
polythene bag or similar small container (see
illustration). Note that No 1 valve is nearest to
the transmission (flywheel) end of the engine.

8 Cylinder head and valves -
cleaning and inspection

)
{4

V(g

1 Thorough cleaning of the cylinder head and
valve components, followed by a detailed
inspection, will enable you to decide how
much valve service work must be carried out
during the engine overhaul.

Note: If the engine has been severely
overheated, it is best to assume that the
cylinder head is warped — check carefully for
signs of this.

Cleaning

2 Scrape away all traces of old gasket
material from the cylinder head.

3 Scrape away the carbon from the
combustion chambers and ports, then wash
the cylinder head thoroughly with paraffin or a
suitable solvent.

4 Scrape off any heavy carbon deposits that
may have formed on the valves, then use a
power-operated wire brush to remove
deposits from the valve heads and stems.

7.5¢ Remove the valve stem oil seal using
a pair of pliers ...

Inspection

Note: Be sure to perform all the following
inspection procedures before concluding that
the services of a machine shop or engine
overhaul specialist are required. Make a list of
alf items that require attention.

Cylinder head

5 Inspect the head very carefully for cracks,
evidence of coolant leakage, and other
damage. If cracks are found, a new cylinder
head should be obtained.

6 Use a straight-edge and feeler blade to
check that the cylinder head gasket surface is
not distorted (see illustration). If it is, it may
be possible to have it machined, provided that
the cylinder head is not reduced to less than
the specified height.

Note: /t may be necessary fo recut the valve
seats if the cylinder head is machined. This is
necessary in order to maintain the correct
dimensions between the valve heads, valve
guides and cylinder head gasket face.

7 Examine the valve seats in each of the
combustion chambers. If they are severely
pitted, cracked, or burned, they will need to
be renewed or recut by an engine overhaul
specialist. If they are only slightly pitted, this
can be removed by grinding-in the valve
heads and seats with fine valve-grinding
compound, as described below.

8 Check the valve guides for wear by
inserting the relevant valve, and checking for
side-to-side motion of the valve. A very small
amount of movement is acceptable. If the
movement seems excessive, remove the

7.5f ... then lift out the spring seat

valve. Measure the valve stem diameter (see
below), and renew the valve if it is worn. If the
valve stem is not worn, the wear must be in
the valve guide, and the guide must be
renewed. The renewal of valve guides is best
carried out by a Peugeot/Citroén dealer or
engine overhaul specialist, who will have the
necessary tools available.

9 If renewing the valve guides, the valve seats
should be recut or reground only after the
guides have been fitted.

10 On 1.8 and 1.9 litre engines, inspect the
swirl chambers for buming or damage such as
cracking. Small cracks in the chambers are
acceptable; renewal of the chambers will only
be required if chamber tracts are badly bumed
and disfigured, or if they are no longer a tight fit
in the cylinder head. If there is any doubt as to
the swirl chamber condition, seek the advice of
a Peugeot/Citroén dealer or a suitable repairer
who specialises in diesel engines. Swirl
chamber renewal should be entrusted to a
specialist. Using a dial test indicator, check
that the swirl chamber protrusion is within the
limits given in the Specifications (see
illustration). Zero the dial test indicator on the
gasket surface of the cylinder head, then
measure the protrusion of the swirl chamber. If
the protrusion is not within the specified limits,
the advice of a Peugeot/Citroén dealer or
suitable repairer who specialises in diesel
engines should be sought.

Valves

11 Examine the head of each valve for
pitting, burning, cracks, and general wear.

7.8 Place each valve and its associated
components in a labelled polythene bag

8.6 Checking the cylinder head gasket
surface for distortion

8.10 Checking a swirl chamber protrusion
- 1.8 and 1.9 litre engines
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8.12 Measuring a valve stem diameter

Check the valve stem for scoring and wear
ridges. Rotate the valve, and check for any
obvious indication that it is bent. Look for pits
or excessive wear on the tip of each vaive
stem. Renew any valve that shows any such
signs of wear or damage.

12 If the valve appears satisfactory at this
stage, measure the valve stem diameter at
several points using a micrometer (see
illustration). Any significant difference in the
readings obtained indicates wear of the valve
stem. Should any of these conditions be
apparent, the valve(s) must be renewed.

13 If the valves are in satisfactory condition,
they should be ground (lapped) into their
respective seats, to ensure a smooth, gas-
tight seal. If the seat is only lightly pitted, or if
it has been recut, fine grinding compound
only should be used to produce the required
finish. Coarse valve-grinding compound
should not be used, unless a seat is badly
burned or deeply pitted. If this is the case, the
cylinder head and valves should be inspected
by an expert, to decide whether seat
recutting, or even the renewal of the valve or
seat insert (where possible) is required.

14 Valve grinding is carried out as follows.
Place the head upside-down on a bench.

15 Smear a trace of (the appropriate grade of)
valve-grinding compound on the seat face, and
press a suction grinding tool onto the valve
head (see illustration). With a semi-rotary
action, grind the valve head to its seat, lifting the
valve occasionally to redistribute the grinding
compound. A light spring placed under the
valve head will greatly ease this operation.

16 If coarse grinding compound is being
used, work only until a dull, matt even surface

8.15 Grinding-in a valve

is produced on both the valve seat and the
valve, then wipe off the used compound, and
repeat the process with fine compound. When
a smooth unbroken ring of light grey matt
finish is produced on both the valve and seat,
the grinding operation is complete. Do not
grind-in the valves any further than absolutely
necessary, or the seat will be prematurely
sunk into the cylinder head.

17 When all the valves have been ground-in,
carefully wash off all traces of grinding
compound using paraffin or a suitable solvent,
before reassembiling the cylinder head.

Vaive components

18 Examine the valve springs for signs of
damage and discoloration. No minimum free
length is specified by Peugeot/Citroén, so the
only way of judging valve spring wear is by
comparison with a new component.

19 Stand each spring on a flat surface, and
check it for squareness. If any of the springs
are damaged, distorted or have lost their
tension, obtain a complete new set of springs.
It is normal to fit new springs as a matter of
course if a major overhaul is being carried out.
20 Renew the valve stem oil seals regardless
of their apparent condition.

9 Cylinder head - reassembly S

R

1 Lubricate the stems of the valves, and
insert the valves into their original locations
(see illustration). If new valves are being
fitted, insert them into the locations to which
they have been ground.

9.1 Lubricate the valve stems prior to
refitting

9.2 Fitting a valve stem oil seal using a
socket

2 Refit the spring seat then, working on the
first valve, dip the new valve stem seal in fresh
engine oil. Carefully locate it over the valve
and onto the guide. Take care not to damage
the seal as it is passed over the valve stem,
Use a suitable socket or tube to press the seal
firmly onto the guide (see illustration).

3 Locate the valve spring on top of its seat,
then refit the spring retainer.

4 Compress the valve spring, and locate the
split collets in the recess in the valve stem.
Release the compressor, then repeat the
procedure on the remaining valves.

5 With all the valves installed, place the
cylinder head flat on the bench and, using a
hammer and interposed biock of wood, tap
the end of each valve stem to settie the
components.

6 Refit the camshafi(s), followers and shims,
or hydraulic tappets (as applicable) as
described in Part B or C of this Chapter.

7 The cylinder head can then be refitted as
described in Part B or C of this Chapter, or in
Section 5 of this Part (as applicable).

10 Piston/connecting rod
assembly - removal

I

1 Remove the cylinder head, sump and oil pump
as described in Part B or C of this Chapter, or in
Section 5 of this Part (as applicable).

2 |f there is a pronounced wear ridge at the
top of any bore, it may be necessary to
remove it with a scraper or ridge reamer, to
avoid piston damage during removal. Such a
ridge indicates excess bore wear.

3 Using a hammer and centre-punch, paint or
similar, mark each connecting rod and big-
end bearing cap with its respective cylinder
number on the flat machined surface

provided; if the engine has been dismantled
before, note carefully any identifying marks
made previously (see illustration). Note that

10.3 Connecting rod and big-end bearing
cap identification marks (No 3 shown)
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No 1 cylinder is at the transmission (flywheel)
end of the engine.

4 Tum the crankshaft to bring pistons 1 and 4
to BDC (bottom dead centre).

5 Unscrew the nuts from No 1 piston big-end
bearing cap. Take off the cap, and recover the
pottom half bearing shell (see illustration). If
the bearing shells are to be re-used, tape the
cap and the shell together.

6 To prevent the possibility of damage to the
crankshaft bearing journals, tape over the
connecting rod stud threads (see
illustration).

7 Using a hammer handle, push the piston up
through the bore, and remove it from the top
of the cylinder block. Recover the bearing
shell, and tape it to the connecting rod for
safe-keeping.

8 Loosely refit the big-end cap to the
connecting rod, and secure with the nuts -
this will help to keep the components in their
correct order.

9 Remove No 4 assembly in the same way.
10 Turn the crankshaft through 180° to bring
pistons 2 and 3 to BDC (bottom dead centre),
and remove them in the same way.

11 Crankshaft - removal

N
X

1 Remove the crankshaft sprocket and the oil

11.4 Removing the oil seal carrier from the
block

11.5¢ ... and remove the Woodruff key
from the crankshaft

10.5 Removing a big-end bearing cap and
shell

pump as described in Part B or C of this
Chapter (as applicable).

2 Remove the pistons and connecting rods,
as described in Section 10. If no work is to be
done on the pistons and connecting rods,
there is no need to remove the cylinder head,
or to push the pistons out of the cylinder
bores. The pistons should just be pushed far
enough up the bores so that they are
positioned clear of the crankshaft journals.

3 Check the crankshaft endfloat as described
in Section 14, then proceed as follows.

4 Slacken and remove the retaining bolts,
and remove the oil seal carrier from the timing
belt end of the cylinder block, along with its
gasket (where fitted) (see illustration).

5 Remove the oil pump drive chain, and slide
the drive sprocket and spacer (where fitted)

11.6 Main bearing cap identification
markings (arrowed)

10.6 To protect the crankshaft journals,
tape over the connecting rod stud threads

off the end of the crankshaft. Remove the
Woodruff key, and store it with the sprocket
for safe-keeping (see illustrations).

6 The main bearing caps should be numbered
1 to 5, starting from the transmission (flywheel)
end of the engine (see illustration). If not,
mark them accordingly using a centre-punch.
Alsc note the correct fitted depth of the
crankshaft oil seal in the bearing cap.

7 Slacken and remove the main bearing cap
retaining bolts, and lift off each bearing cap.
Recover the lower bearing shells, and tape
them to their respective caps for safe-
keeping. Also recover the lower thrustwasher
halves from the side of No 2 main bearing cap
(see illustration). Remove the sealing strips
from the sides of No 1 main bearing cap, and
discard them.

¥ B
11.5b ... then slide off the drive
sprocket. ..

11.7 Removing No 2 main bearing cap.
Note the thrustwasher (arrowed)
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11.8 Lifting out the crankshaft

8 Lift out the crankshaft (see illustration),
and discard the oil seal.

9 Recover the upper bearing shells from the
cylinder block (see illustration), and tape
them to their respective caps for safe-
keeping. Remove the upper thrustwasher
halves from the side of No 2 main bearing,
and store them with the lower halves.

12 Cylinder block/crankcase —
cleaning and inspection

a

Cleaning

1 Remove all external components and
electrical switches/sensors from the block.
For complete cleaning, the core plugs should
ideally be removed (see illustration). Drill a
small hole in the plugs, then insert a self-
tapping screw into the hole.

2 Pull out the plugs by pulling on the screw
with a pair of grips, or by using a slide
hammer.

3 Where fitted, undo the retaining bolts and
remove the piston oil jet spray tubes from
inside the cylinder block.

4 Scrape all traces of gasket from the cylinder
block/crankcase, taking care not to damage
the gasket/sealing surfaces.

11.9 Remove the upper main bearing
shells from the cylinder block/crankcase,
and store them with their lower shells

5 Remove all oil gallery plugs (where fitted).
The plugs are usually very tight — they may
have to be drilled out, and the holes retapped.
Use new plugs when the engine is
reassembled.

6 If any of the castings are extremely dirty, all
should be steam-cleaned.

7 After the castings are returned, clean all oil
holes and oil galleries one more time. Flush all
internal passages with warm water until the
water runs clear. Dry thoroughly, and apply a
light film of oil to the cylinder bores and all
mating surfaces, to prevent rusting. If you
have access to compressed air, use it o
speed up the drying process, and to blow out
all the oil holes and galleries.

A

8 If the castings are not very dirty, you can do
an adequate cleaning job with hot, soapy
water and a stiff brush. Take plenty of time,
and do a thorough job. Regardless of the
cleaning method used, be sure to clean all oil
holes and galleries very thoroughly, and to dry
all components well. Protect the cylinder
bores as described above, to prevent rusting.
9 All threaded holes must be clean, to ensure
accurate torgue readings during reassembly.
To clean the threads, run the correct-size tap

Warning: Wear eye protection
when using compressed air.

into each of the holes to remove rust,
corrosion, thread sealant or sludge, and to
restore damaged threads (see illustration). If
possible, use compressed air to clear the
holes of debris produced by this operation.

A\

10 Apply suitable sealant to the new oil
gallery plugs, and insert them into the holes in
the block. Tighten them securely. Also apply
suitable sealant to new core plugs, and drive
them into the block using a tube or socket.

11 On engines with piston oil jet spray tubes,
clean the threads of each oil jet retaining bolt,
and apply a drop of thread-locking compound
to the bolt threads. Refit the piston oil jet
spray tubes to the cylinder block, and tighten
the retaining bolts to the specified torque
setting.

12 If the engine is not going to be
reassembled right away, cover it with a large
plastic bag to keep it clean; protect all mating
surfaces and the cylinder bores as described
above, to prevent rusting.

Warning: Wear eye protection
when using compressed air.

Inspection

13 Visually check the castings for cracks and
corrosion. Look for stripped threads in the
threaded holes. If there has been any history
of internal water leakage, it may be worthwhile
having an engine overhaul specialist check
the cylinder block/crankcase with special
equipment. If defects are found, have them
repaired if possible, or renew the assembly.
14 Check each cylinder bore for scuffing and
scoring. Check for signs of a wear ridge at the
top of the cylinder, indicating that the bore is
excessively worn.

15 Accurate measuring of the cylinder bores
requires specialised equipment and
experience. We recommend having the bores
measured by an engine reconditioning
specialist who will also be able to supply
appropriate pistons (where possible) should a
rebore be necessary.

16 If the cylinder bores and pistons are in

12.1 Cylinder block core plugs (arrowed)

12.9 Cleaning a cylinder block threaded hole using a suitable tap

-
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reasonably good condition, and not worn
peyond the specified limits, and if the piston-
to-bore clearances can be maintained, then it
will only be necessary to renew the piston
rings. If this is the case, the cylinder bores
must be honed to allow the new piston rings
to bed in correctly and provide the best
possible seal. An engine reconditioning
specialist will carry out this work at moderate
cost.

17 At the time of writing, it was not clear
whether oversize pistons were available for all
models. Consult your Peugeot/Citroén dealer
or engine specialist for the latest information
on piston availability. If oversize pistons are
available (either from Peugeot/Citroén, or from
another source), then it may be possible to
have the cylinder bores rebored and fit the
oversize pistons. If oversize pistons are not
available, and the bores are worn, renewal of
the block seems to be the only option.

13 Piston/connecting rod
assembly - inspection

W

1 Before the inspection process can begin,
the piston/connecting rod assemblies must
be cleaned, and the original piston rings
removed from the pistons.

2 Carefully expand the old rings over the top of
the pistons. The use of two or three old feeler
blades will be helpful in preventing the rings
dropping into empty grooves (see illustration).
Be careful not to scratch the piston with the
ends of the ring. The rings are brittie, and will
snap if they are spread too far. They are also
very sharp — protect your hands and fingers.
Note that the third ring incorporates an
expander. Always remove the rings from the
top of the piston. Keep each set of rings with its
piston if the old rings are to be re-used.

3 Scrape away all traces of carbon from the
top of the piston. A hand-held wire brush (or a
piece of fine emery cloth) can be used, once
the majority of the deposits have been
scraped away.

4 Remove the carbon from the ring grooves
in the piston, using an old ring. Break the ring
in half to do this (be careful not to cut your
fingers — piston rings are sharp).

13.2 Removing a piston ring with the aid of
a feeler blade

Caution: Be careful to remove only the
carbon deposits - do not remove any
metal, and do not nick or scratch the sides
of the ring grooves.

5 Once the deposits have been removed,
clean the piston/connecting rod assembly
with paraffin or a suitable solvent, and dry
thoroughly. Make sure that the oil retum holes
in the ring grooves are clear.

6 If the pistons and cylinder bores are not
damaged or worn excessively, and if the
cylinder block does not need to be rebored,
the original pistons can be refitted. Normal
piston wear shows up as even vertical wear
on the piston thrust surfaces, and slight
looseness of the top ring in its groove. New
piston rings should always be used when the
engine is reassembled.

7 Carefully inspect each piston for cracks
around the skirt, around the gudgeon pin
holes, and at the piston ring ‘lands’ (between
the ring grooves).

8 Look for scoring and scuffing on the piston
skirt, holes in the piston crown, and burned
areas at the edge of the crown. If the skirt is
scored or scuffed, the engine may have been
suffering from overheating, and/or abnormal
combustion which caused excessively high
operating temperatures. The cooling and
lubrication systems should be checked
thoroughly. Scorch marks on the sides of the
pistons show that blow-by has occurred. A
hole in the piston crown, or burned areas at
the edge of the piston crown, indicates that
abnormal combustion has been occurring. If
any of the above problems exist, the causes
must be investigated and corrected, or the

damage will occur again. The causes may
include incorrect injection pump timing, or a
faulty injector (as applicable).

9 Corrosion of the piston, in the form of
pitting, indicates that coolant has been
leaking into the combustion chamber and/or
the crankcase. Again, the cause must be
corrected, or the problem may persist in the
rebuilt engine.

10 Examine each connecting rod carefully for
signs of damage, such as cracks around the
big-end and small-end bearings. Check that
the rod is not bent or distorted. Damage is
highly unilikely, unless the engine has been
seized or badly overheated. Detailed checking
of the connecting rod assembly can only be
carried out by an engine specialist with the
necessary equipment.

11 The connecting rod big-end cap nuts
must be renewed whenever they are
disturbed. Although Peugeot/Citroén do not
specify that the bolts must also be renewed, it
is recommended that the nuts and bolts are
renewed as a complete set.

12 The gudgeon pins are of the floating type,
secured in position by two circlips. The
pistons and connecting rods can be
separated as follows.

13 Using a small flat-bladed screwdriver,
prise out the circlips, and push out the
gudgeon pin (see illustrations) Hand
pressure should be sufficient to rer ove the
pin. ldentify the piston and rod to ensure
correct reassembly. Discard the circlips — new
ones must be used on refitting.

14 Examine the gudgeon pin and connecting
rod small-end bearing for signs of wear or
damage. Wear can be cured by renewing both
the pin and bush. Bush renewal, however, is a
specialist job — press facilities are required,
and the new bush must be reamed accurately.
15 The connecting rods themselves should
not be in need of renewal, unless seizure or
some other major mechanical failure has
occurred. Check the alignment of the
connecting rods visually, and if the rods are
not straight, take them to an engine overhaul
specialist for a more detailed check.

16 Examine all components, and obtain any
new parts from your Peugeot/Citroén dealer
or engine reconditioning specialist. If new
pistons are purchased, they will be supplied

13.13a Prise out the circlip . . .

&

13.13b ... withdraw the gudgeon pin ...

13.13¢ ... and separate the piston from

the connecting rod
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13.17a On 1.8 and 1.9 litre engines, ensure
that the piston cut-out is positioned as
shown, in relation to the connecting rod
bearing shell cut-out

complete with gudgeon pins and circlips.
Circlips can also be purchased individually.

17 Position the piston so that the cut-out or
arrow on the piston crown, or the valve
recesses on the piston crown, are positioned
as shown in relation to the connecting rod
big-end bearing shell cut-outs (see

illustrations). Apply a smear of clean engine
oil to the gudgeon pin. Slide it into the piston
and through the connecting rod small-end.
Check that the piston pivots freely on the rod,
then secure the gudgeon pin in position with
two new circlips. Ensure that each circlip is
correctly located in its groove in the piston.

k_ i % b iy’
oz f

13.17b On 2.0 litre engines, the valve
recesses (1) on the piston crown must be
on the opposite side to the connecting rod
bearing shell cut-out (2 - not visible)

14 Crankshaft - inspection

W

Checking endfloat

1 If the crankshaft endfloat is to be checked,
this must be done when the crankshaft is still
instalied in the cylinder block/crankcase, but
is free to move (see Section 11).

2 Check the endfloat using a dial gauge in
contact with the end of the crankshaft. Push
the crankshaft fully one way, and then zero
the gauge. Push the crankshaft fully the other
way, and check the endfloat. The result can
be compared with the specified amount, and
will give an indication as to whether new
thrustwashers are required (see illustration).
3 If a dial gauge is not available, feeler blades
can be used. First push the crankshaft fully
towards the flywheel end of the engine, then
use feeler blades to measure the gap between
the web of No 2 crankpin and the
thrustwasher (see illustration).

Inspection

4 Clean the crankshaft using paraffin or a
suitable solvent, and dry it, preferably with

14.2 Checking crankshaft endfioat using a dial gauge

compressed air if available. Be sure to clean
the oil holes with a pipe cleaner or similar
probe, to ensure that they are not obstructed,

A

5 Check the main and big-end bearing
journals for uneven wear, scoring, pitting and
cracking.

6 Big-end bearing wear is accompanied by
distinct metallic knocking when the engine is
running (particularly noticeable when the
engine is pulling from low speed) and some
loss of oil pressure.

7 Main bearing wear is accompanied by
severe engine vibration and rumble — getting
progressively worse as engine speed
increases — and again by loss of oil pressure.
8 Check the bearing journal for roughness by
running a finger lightly over the bearing
surface. Any roughness (which will be
accompanied by obvious bearing wear)
indicates that the crankshaft requires
regrinding (where possible) or renewal

9 Check the oil seal contact surfaces at each
end of the crankshaft for wear and damage. If
the seal has wormn a deep groove in the
surface of the crankshaft, consult an engine
overhaul specialist; repair may be possible,
but otherwise a new crankshaft will be
required.

10 Take the crankshaft to an engine
reconditioning specialist to have it measured
for journal wear. |f excessive wear is evident,
they will be able to advise you with regard to
regrinding the crankshaft and supplying new
bearing shells.

11 If the crankshaft has been reground,
check for burrs around the crankshaft oil
holes (the holes are usually chamfered, so
burrs should not be a problem unless
regrinding has been carried out carelessly).
Remove any burrs with a fine file or scraper,
and thoroughly clean the oil holes as

Warning: Wear eye protection
when using compressed air.

described previously.
12 At the time of writing, it was not clear

& :ﬁ - 2 g-

14.3 Checking crankshaft endfloat using feeler blades
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whether Peugeot/Citroén produce oversize
pearing shells for all of these engines. On
some engines, if the crankshaft journals have
not already been reground, it may be possible
to have the crankshaft reconditioned, and to
fit oversize shells. If no oversize shells are
available and the crankshaft has worn beyond
the specified limits, it will have to be renewed.
Consult your dealer or engine specialist for
further information on parts availability.

15 Main and big-end bearings -
inspection

V[

1 Even though the main and big-end bearings
should be renewed during the engine
overhaul, the old bearings should be retained
for close examination, as they may reveal
valuable information about the condition of
the engine. The bearing shells are graded by
thickness, the grade of each shell being
indicated by the colour code marked on it.

2 Bearing failure can occur due to lack of
|ubrication, the presence of dirt or other
foreign particles, overloading the engine, or
corrosion (see illustration). Regardless of the
cause of bearing failure, the cause must be
corrected (where applicable) before the
engine is reassembled, to prevent it from
happening again.

3 When examining the bearing shells, remove
them from the cylinder block/crankcase, the
main bearing ladder/caps (as appropriate), the
connecting rods and the connecting rod big-
end bearing caps. Lay them out on a clean
surface in the same general position as their
location in the engine. This will enable you to
match any bearing problems with the
corresponding crankshaft journal.

Caution: Do not touch any shell’s bearing

FATIGUE FAILURE

IMPROPER SEATING

CRATERS OR POCKETS BRIGHT
(POLISHED) SECTIONS

SCRATCHED BY DIRT LACK OF OIL

OVERLAY WIPED OUT

DIRT EMBEDDED INTO
BEARING MATERIAL

EXCESSIVE WEAR TAPERED JOURNAL

RADIUS RIDE

OVERLAY WIPED OUT

H m3us

surface with your fingers while checking it,
or the delicate surface may be scratched.

4 Dirt and other foreign matter gets into the
engine in a variety of ways. It may be left in
the engine during assembly, or it may pass
through filters or the crankcase ventilation
system. it may get into the oil, and from there
into the bearings. Metal chips from machining
operations and normal engine wear are often
present. Abrasives are sometimes left in
engine components after reconditioning,
especially when parts are not thoroughly
cleaned using the proper cleaning methods.
Whatever the source, these foreign objects
often end up embedded in the soft bearing
material, and are easily recognised. Large
particles will not embed in the bearing, and
will score or gouge the bearing and journal.
The best prevention for this cause of bearing
failure is to clean all parts thoroughly, and
keep everything spotlessly-clean during
engine assembly. Frequent and regular engine
oil and filter changes are also recommended.
5 Lack of |ubrication (or Ilubrication
breakdown) has a number of interrelated
causes. Excessive heat (which thins the oil),
overloading (which squeezes the oil from the
bearing face) and oil leakage (from excessive
bearing clearances, worn oil pump or high
engine speeds) all contribute to lubrication
breakdown. Blocked cil passages, which
usually are the result of misaligned oil holes in
a bearing shell, will also oil-starve a bearing,
and destroy it. When lack of lubrication is the
cause of bearing failure, the bearing material
is wiped or extruded from the steel backing of
the bearing. Temperatures may increase to
the point where the steel backing turns blue
from overheating.

6 Driving habits can have a definite effect on
bearing life. Full-throttle, low-speed operation
(labouring the engine) puts very high loads on
bearings, tending to squeeze out the oil film.
These loads cause the bearings to flex, which
produces fine cracks in the bearing face
(fatigue failure). Eventually, the bearing
material will loosen in pieces, and tear away
from the steel backing.

7 Short-distance driving leads to corrosion of
bearings, because insufficient engine heat is
produced to drive off the condensed water
and corrosive gases. These products collect
in the engine oil, forming acid and sludge. As
the oil is carried to the engine bearings, the
acid attacks and corrodes the bearing
material.

8 Incorrect bearing installation during engine
assembly will lead to bearing failure as well.
Tight-fitting bearings leave insufficient bearing
running clearance, and will result in oil
starvation. Dirt or foreign particles trapped
behind a bearing shell result in high spots on
the bearing, which lead to failure.

Caution: Do not touch any shell’s bearing
surface with your fingers during

15.2 Typical bearing failures

r mbly; there is a risk of scratching
the delicate surface, or of depositing
particles of dirt on it.

9 As mentioned at the beginning of this
Section, the bearing shells should be renewed
as a matter of course during engine overhaul;
to do otherwise is false economy.

16 Engine overhaul -
eassembly sequence

1 Before reassembly begins, ensure that all
new parts have been obtained, and that all
necessary tools are available. Read through
the entire procedure to familiarise yourself
with the work involved, and to ensure that all
items necessary for reassembly of the engine
are at hand. In addition to all normal tools and
materials, thread-locking compound will be
needed. A suitable tube of liquid sealant will
also be required for the joint faces that are
fitted without gaskets. It is recommended that
Peugeot/Citroén’s own product(s) are used,
which are specially formulated for this
purpose; the relevant product names are
guoted in the text of each Section where they
are required.

2 In order to save time and avoid problems,
engine reassembly can be carried out in the
following order:

a) Crankshaft (See Section 18).

b) Piston/connecting rod assemblies (See
Section 19).

¢) Oil pump (See Part B or C —as
applicable).

d) Sump (See Part B or C — as applicable).

e) Flywheel (See Part B or C —as
applicable).

f) Cylinder head (See Part B or C, or
Section 5 of this Part — as applicable).

g) Timing belt tensioner and sprockets, and
timing belt (See Part Bor C—as
applicable).

h) Engine external components.

3 At this stage, all engine components should
be absolutely clean and dry, with all faults
repaired. The components should be laid out
(or in individual containers) on a completely
clean work surface.

17 Piston rings - refitting

W

1 Before fitting new piston rings, the ring end
gaps must be checked as follows.

2 Lay out the piston/connecting rod
assemblies and the new piston ring sets, so
that the ring sets will be matched with the
same piston and cylinder during the end gap
measurement and subseqguent engine
reassembly.

3 Insert the top ring into the first cylinder, and
push it down the bore using the top of the
piston. This will ensure that the ring remains
square with the cylinder walls. Position the
ring near the bottom of the cylinder bore, at
the lower limit of ring travel. Note that the top
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17.5 Measuring a piston ring end gap

and second compression rings are different.
The second ring is easily identified by the step
on its lower surface, and by the fact that its
outer face is tapered.

4 Measure the end gap using feeler blades.

5 Repeat the procedure with the ring at the
top of the cylinder bore, at the upper limit of
its travel (see illustration), and compare the
measurements with the figures given in the
Specifications. If the end gaps are incorrect,
check that you have the correct rings for your
engine and for the cylinder bore size.

6 Repeat the checking procedure for each
ring in the first cylinder, and then for the rings
in the remaining cylinders. Remember to keep
rings, pistons and cylinders matched up.

7 Once the ring end gaps have been checked
and if necessary corrected, the rings can be
fitted to the pistons.

8 Fit the piston rings using the same
technique as for removal. Fit the bottom (oil
control) ring first, and work up. When fitting
the oil control ring, first insert the expander
(where fitted), then fit the ring with its gap
positioned 180° from the expander gap.
Ensure that the second compression ring is
fitted the correct way up, with its identification
mark (either a dot of paint or the word TOP
stamped on the ring surface) at the top, and
the stepped surface at the bottom (see
illustration). Arrange the gaps of the top and
second compression rings 120° either side of
the oil control ring gap.

Note: Always follow any instructions supplied
with the new piston ring sets — different

17.8 Piston ring fitting diagram (typical)
1 Qil control ring

2 Second compression ring
3 Top compression ring

manufacturers may specify different
procedures. Do not mix up the top and
second compression rings, as they have
different cross-sections.

18 Crankshaft - refitting

W

Selection of bearing shells

1 Have the crankshaft inspected and
measured by an engine reconditioning
specialist. They will be able to carry out any
regrinding/repairs, and supply suitable main
and big-end bearing shells,

Crankshaft refitting

2 Where applicable, ensure that the oil spray
jets are fitted to the bearing locations in the
cylinder block.

3 Using a little grease, stick the upper
thrustwashers to each side of the No 2 main
bearing upper location. Ensure that the oilway
grooves on each thrustwasher face outwards
(away from the cylinder block) (see
illustration).

4 Clean the backs of the bearing shells, and
the bearing locations in both the cylinder
block/crankcase and the main bearing caps.
Press the bearing shells into their locations,

— ;
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18.3 Fit the upper thrustwashers to the
No 2 main bearing location with the oilway
grooves facing outwards

ensuring that the tab on each shell engages in
the notch in the cylinder block/crankcase or
main bearing cap. Take care not to touch any
shell's bearing surface with your fingers. Note
that the upper bearing shells all have a
grooved bearing surface, whereas the lower
shells have a plain bearing surface (see
illustrations). If new shells are being fitted,
ensure that all traces of protective grease are
cleaned off using paraffin. Wipe dry the shells
and connecting rods with a lint-free cloth.
Liberally lubricate each bearing shell in the
cylinder block/crankcase and cap with clean
engine oil.

5 Lower the crankshaft into position so that
Nos 2 and 3 cylinder crankpins are at TDC;
Nos 1 and 4 cylinder crankpins will be at BDC,
ready for fitting No 1 piston. Check the
crankshaft endfloat as described in Sec-
tion 14.

6 Lubricate the lower bearing shells in the
main bearing caps with clean engine oil. Make
sure that the locating lugs on the shells
engage with the corresponding recesses in
the caps.

7 Fit main bearing caps Nos 2 to 5 to their
correct locations, ensuring that they are fitted
the correct way round (the bearing shell tab
recesses in the block and caps must be on
the same side). Insert the bolts, tightening
them only loosely at this stage.

8 Apply a small amount of sealant to the No 1
main bearing cap mating face on the cylinder
block, around the sealing strip holes (see
illustration).

Y

18.4a Fit the bearing shells, ensuring that
the tab engages in the notch in the
cylinder block/crankcase ...

18.4b ... and bearing cap

18.8 Applying sealant to the cylinder block
No 1 main bearing cap mating face
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18.9a Fitting a sealing strip to No 1 main
bearing cap

9 Locate the tab of each sealing strip over the
pins on the base of No 1 bearing cap, and
press the strips into the bearing cap grooves.
It is now necessary to obtain two thin metal
strips, of 0.25 mm thickness or less, in order
to prevent the strips moving when the cap is
being fitted. Peugeot/Citroén garages use the
tool shown, which acts as a clamp. Metal
strips (such as old feeler blades) can be used,
provided all burrs which may damage the
sealing strips are first removed (see
illustrations).

10 Oil both sides of the metal strips, and hoid
them on the sealing strips. Fit the No 1 main
bearing cap, insert the bolts loosely, then
carefully pull out the metal strips in a
horizontal direction, using a pair of pliers (see
illustrations).

11 Tighten all the main bearing cap bolts
evenly to the specified torgue and, on 2.0 litre
engines, additionally through the specified
angle.

12 Check that the sealing strips protrude
slightly from above the cylinder block/crankcase
mating surface by approximately 1.0 mm. If not,
remove the bearing cap again and refit; the seals
are supplied the comrect length and should not
be cut. Also check that the crankshaft rotates
freely.

13 Fit a new crankshaft oil seal as described
in Chapter 2B or 2C (as applicable).

14 Refit the piston/connecting rod assemblies
to the crankshaft as described in Sec-
tion 19.

15 Refit the Woodruff key, then slide on the
oil pump drive sprocket and spacer (where

18.10b Removing a metal strip from No 1
main bearing cap using a pair of pliers

18.9b Using the Peugeot special tool to fit
No 1 main bearing cap

fitted), and locate the drive chain on the
sprocket.

16 Ensure that the mating surfaces of the oil
seal carrier and cylinder block are clean and
dry. Note the correct fitted depth of the oil
seal then, using a large flat-bladed
screwdriver, lever the old seal out of the
housing.

17 Apply a smear of suitable sealant to the oil
seal carrier mating surface. Ensure that the
locating dowels are in position, then slide the
carrier over the end of the crankshaft and into
position on the cylinder block. Tighten the
carrier retaining bolts to the specified torque.
18 Fit a new crankshaft oil seal as described
in Chapter 2B or 2C (as applicable).

19 Ensuring that the drive chain is comrectly
located on the sprocket, refit the oil pump and
sump as described in Chapter 2B or 2C (as
applicable).

20 Where removed, refit the cylinder head as
described in Part B or C of this Chapter, or in
Section 5 of this Part (as applicable).

ity
/s

19 Piston/connecting rod X
assembly - refitting ey
DN

Note: New big-end bearing cap nuts must be

used on refitting.

1 Note that the following procedure assumes
that the crankshaft and main bearing caps are
in place (see Section 18).

2 Clean the backs of the bearing shells, and

19.2 Fitting a bearing shell to a connecting
rod - ensure the tab (arrowed) engages
with the recess in the connecting rod

18.10a Fitting No 1 main bearing cap,
using metal strips to retain the side seals

the bearing locations in both the connecting
rod and bearing cap. Press the bearing shells
into their locations, ensuring that the tab on
each shell engages in the notch in the
connecting rod and cap (see illustration).
Take care not to touch any shell's bearing
surface with your fingers. If new shells are
being fitted, ensure that all traces of the
protective grease are cleaned off using
paraffin. Wipe dry the shells and connecting
rods with a lint-free cloth.

3 Lubricate the cylinder bores, the pistons,
and piston rings, then lay out each
piston/connecting rod assembly in its
respective position.

4 Start with assembly No 1. Make sure that
the piston rings are still spaced as described
in Section 17, then clamp them in position
with a piston ring compressor. Insert the
piston/connecting rod assembly into the top
of cylinder No 1, ensuring the piston is
correctly positioned as follows.

a) On 1.8 and 1.9 litre engines, ensure that
the cloverieaf-shaped cut-out on the
piston crown is towards the front (oil filter
side) of the cylinder block.

b) On 2.0 litre engines, ensure that the valve
recesses on the piston crown are towards
the rear of the cylinder block.

5 Using a block of wood or hammer handle
against the piston crown, tap the assembly
into the cylinder/liner until the piston crown is
flush with the top of the cylinder (see
illustration).

6 Ensure that the bearing shell is still correctly
installed. Liberally lubricate the crankpin and

19.5 Tap the piston into the bore using a
hammer handle
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both bearing shells. Taking care not to mark
the cylinder bores, pull the piston/connecting
rod assembly down the bore and onto the
crankpin. Refit the big-end bearing cap,
tightening the nuts finger-tight at first. Note
that the faces with the identification marks
must match (which means that the bearing
shell locating tabs abut each other).

7 Tighten the bearing cap retaining nuts
evenly and progressively to the Stage 1
torque setting. Once both nuts have been
tightened to the Stage 1 setting, angle-tighten
them through the specified Stage 2 angile,
using a socket and extension bar. It is
recommended that an angle-measuring
gauge is used during this stage of the
tightening, to ensure accuracy.

8 Once the bearing cap retaining nuts have
been correctly tightened, rotate the
crankshaft. Check that it turns freely; some
stiffness is to be expected if new components
have been fitted, but there should be no signs
of binding or tight spots

9 Refit the other three piston/connecting rod
assemblies in the same way.

10 Refit the cylinder head and oil pump as
described in Part B or C of this Chapter
and/or in Section 5 of this Part (as applicable).

20 Engine - initial start-up after
overhaul

1 With the engine refitted in the vehicle,
double-check the engine oil and coolant
levels (see Weekly checks). Make a final check
that everything has been reconnected, and
that there are no tools or rags left in the
engine compartment.

2 Switch on the ignition and immediately tumn
the engine on the starter (do not allow the
glow plugs to heat up) until the oil pressure
waming light goes out.

3 Prime the fuel system as described in the
relevant Part of Chapter 4, then start the

engine, noting that this may take a little longer
than wusual, due to the fuel system
components having been disturbed.

4 While the engine is idling, check for fuel,
water and oil leaks. Don’t be alarmed if there
are some odd smells and smoke from parts
getting hot and bumning off oil deposits.

5 Assuming all is well, keep the engine idling
until hot water is felt circulating through the
top hose, then switch off the engine.

6 Allow the engine to cool then recheck the
oil and coolant levels as described in Weeldy
checks, and top-up as necessary.

7 If they were tightened as described, there is
no need to retighten the cylinder head bolts
once the engine has first run after reassembly.
8 If new pistons, rings or crankshaft bearings
have been fitted, the engine must be treated as
new, and run-in for the first 500 miles (800 km).
Do not operate the engine at full-throttie, or
allow it to labour at low engine speeds in any
gear. It is recommended that the oil and filter
be changed at the end of this period.

FI
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Cooling, heating and air conditioning systems
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1 General information and
precautions

General information

The cooling system is of pressurised type,
comprising a coolant pump driven by the
timing belt, an aluminium crossflow radiator,
expansion tank, electric cooling fan(s), a
thermostat, heater matrix, and all associated
hoses and switches.

The system functions as follows. Cold

coolant in the bottom of the radiator passes
through the bottom hose to the coolant pump,
where it is pumped around the cylinder block
and head passages. and through the oil
cooler(s) (where fitted). 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 is cold, the coolant
circulates only through the cylinder block,
cylinder head, and heater. When the coolant

reaches a predetermined temperature, the
thermostat opens, and the coolant passes
through the top hose 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. The airflow is supplemented
by the action of the electric cooling fan(s)
when necessary. Upon reaching the bottom of
the radiator, the coolant has now cooled, and
the cycle is repeated.

When the engine is at normal operating
temperature, the coolant expands, and some
of it is displaced into the expansion tank.
Coolant collects in the tank, and is returned to
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the radiator when the system cools.

The electric cooling fan(s) mounted in front
of the radiator are controlled by a
thermostatic switch/sensor. At a
predetermined coolant temperature, the
switch/sensor actuates the fan.

Precautions

Warning: Do not attempt to
A remove the expansion tank filler

cap, or to disturb any part of the
cooling system, while the engine is hot, as
there is a high risk of scalding. If the
expansion tank filler cap must be removed
before the engine and radiator have fully
cooled (even though this is not
recommended), the pressure in the cooling
system must first be relieved. Cover the
cap with a thick layer of cloth to avoid
scalding, and slowly unscrew the filler cap
until a hissing sound is heard. When the
hissing has stopped, indicating that the
pressure has reduced, slowly unscrew the
filler cap until it can be removed; if more
hissing sounds are heard, wait until they
have stopped before unscrewing the cap.
At all times, keep well away from the filler
cap opening, and protect your hands.

Warning: Do not allow antifreeze
A to come into contact with your

skin, or with the painted
surfaces of the vehicle. Rinse off spills
immediately, with plenty of water. Never
leave antifreeze lying around in an open
container, or in a puddie in the driveway or
on the garage floor. Children and pets are

attracted by its sweet smell, but antifreeze
can be fatal if ingested.

Warning: If the engine is hot, the
A electric cooling fan may start
rotating even if the engine is not
running. Be careful to keep your hands,
hair and any loose clothing well clear when
working in the engine compartment.

c Wamning: Refer to Section 11 for

precautions to be observed
2 Cooling system hoses -

when working on models
equipped with air conditioning.
disconnection and renewal

Note: Refer to the wamings given in Section 1
of this Chapter before proceeding. Hoses
should only be disconnected once the engine
has cooled sufficiently to avoid scalding.

1 If the checks described in Chapter 1A or 1B
reveal a faulty hose, it must be renewed as
follows.

2 First drain the cooling system (Chapter 1A
or 1B). If the coolant is not due for renewal, it
may be re-used, providing it is collected in a
clean container.

3 To disconnect a hose, proceed as follows,
according to the type of hose connection.

2.5 Disconnecting the radiator top hose

Conventional connections —
general instructions

4 On conventional connections, the clips
used to secure the hoses in position may be
either standard worm-drive clips or
disposable crimped types. The crimped type
of clip is not designed to be re-used and
worm drive clips should be used on
reassembly.

5 To disconnect a hose, use a screwdriver to
slacken or release the clips, then move them
along the hose, clear of the relevant
inlet/outiet. Carefully work the hose free (see
illustration). The hoses can be removed with
relative ease when new — on an older car, they
may have stuck.

6 [f a hose proves to be difficult to remove, try
to release it by rotating its ends before
attempting to free it. Gently prise the end of
the hose with a blunt instrument (such as a
flat-bladed screwdriver), but do not apply too
much force, and take care not to damage the
pipe stubs or hoses. Note in particular that the
radiator inlet stub is fragile; do not use
excessive force when attempting to remove
the hose. 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 Iif the hose is otherwise
undamaged, it is preferable to buying a new
radiator. Check first, however, that a new
hose is readily available.

7 When fitting a hose, first slide the clips onto
the hose, then work the hose into position, f
crimped-type clips were originally fitted, use
standard worm-drive clips when refitting the
hose.

8 Work the hose into position, checking that it
is correctly routed, then slide each clip back
along the hose until it passes over the flared
end of the relevant inlet/outiet, before
tightening the clip securely.

PN [f the hose is stiff, use a little

m soapy water as a lubricant,

or soften the hose by

soaking it in hot water. Do
not use oil or grease, which may attack
the rubber.

9 Refill the cooling system (see Chapter 1A
or 1B).

10 Check thoroughly for leaks as soon as
possible after disturbing any part of the
cooling system.

Bayonet-type connections

Note: A new O-ring should be used when
reconnecting the hose.

Removal

11 On certain models, the radiator bottom
and/or top hose(s) may be connected to the
radiator using a plastic bayonet-type
connection. To disconnect this type of
connector, proceed as follows.

12 Turn the locking ring (2) anti-clockwise
until it contacts the stop (1) (see illustration).
13 Press the connector away from the hose,
to ensure that the two retaining lugs (3) are
free (see illustration).

14 Pull the hose, complete with
connector, from the radiator.

15 Recover the O-ring from the connector,
and discard it; a new one must be used on
refitting.

Refitting

16 Wipe the connector and the stub on the
radiator thoroughly with a clean, lint-free
cloth.

the

2.12 To release the bayonet-type radiator
hose connection, turn the locking ring (2)
until it contacts the stop (1)

2.13 Press the connector away from the
hose, to ensure that the two retaining
lugs (3) are free
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2.17 On refitting, fit a new O-ring
{arrowed) to the hose union

17 Fit a new O-ring to the male half of the
connector, ensuring that it is correctly seated
(see illustration).

18 Turn the locking ring clockwise until it
clicks.

19 Offer the hose to the stub on the radiator,
with the locating cut-out in the male part of
the connector located at the bottom (see
illustration).

20 Push the connector into the stub until
both the retaining lugs click into position.
Make sure that the O-ring is not trapped.

21 Pull the connector rearwards (away from
the stub) to adjust the position of the retaining
lugs if necessary.

22 Refill the cooling system (see Chapter 1A
or 1B).

23 Check thoroughly for leaks as soon as
possible after disturbing any part of the
cooling system.

Spring clip type connections

Note: A new sealing ring should be used
when reconnecting the hose.

Removal

24 Some cooling system hoses may be
secured in position using a wire spring clip. To
disconnect this type of connector, proceed as
follows.

25 Using a small screwdriver, extract the
retaining spring clip and disconnect the hose
connection (see illustration). Once the hose
has been disconnected, refit the spring clip to
the hose union.

2.27 Ensure that the sealing ring and
spring clip (arrowed) are correctly fitted to
the hose union before reconnecting

2.19 Offer the hose to the stub on the
radiator, cut-out (arrowed) at the bottom

26 Inspect the hose unit sealing ring for signs
of damage or deterioration and renew if
necessary.

Refitting

27 Ensure that the sealing ring is in position
and the spring clip is correcily located in the
groove in the union (see illustration).

28 Lubricate the sealing ring with a smear of
soapy water, to ease installation, then push
the hose into position until it is heard to click
into position.

29 Ensure that the hose is securely retained
by the spring clip then refill the cooling system
(see Chapter 1A or 1B).

30 Check thoroughly for leaks as soon as
possible after disturbing any part of the
coaling system.

3 Radiator - removal,
inspection and refitting

Wy

Note: If leakage is the reason for removing the
radiator, bear in mind that minor leaks can
often be cured using a radiator sealant with
the radiator in situ.

Removal -
pre-September 2002 models

Petrol models

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

2.25 Where spring clip hose connections
are used, remove the spring clip then
disconnect the hose

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

3 Remove the air cleaner assembly and air
intake ducts as necessary for access to the
radiator, as described in Chapter 4A.

4 Disconnect the coolant hoses from the
radiator with reference to Section 2.

5 On models without air conditioning, where
applicable, disconnect the wiring connector
from the cooling fan switch or temperature
sensor located on the left-hand side of the
radiator.

6 Working at the top of the radiator, lift the
ends of the radiator retaining clips (one each
side) and move the top of the radiator toward
the engine (see illustration). Lift the radiator
upward to disengage the lower locating lugs
and remove the radiator from the engine
compartment. Take care not to damage the
radiator fins on surrounding components as it
is lifted out.

Diesel models

7 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

8 Drain the cooling system as described in
Chapter 1B.

9 Remove the air cleaner assembly and air
intake ducts as necessary for access to the
radiator, as described in Chapter 4B or 4C.
10 Slacken the clips and disconnect the
upper hoses at the coolant expansion tank
(see illustration).

11 Where applicable, disconnect the wiring

3.6 Lift the ends of the radiator retaining
clips (arrowed) and move the top of the
radiator toward the engine

3.10 Disconnect the upper hoses (left-
hand hose arrowed) at the coolant
expansion tank on diesel models
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3.11 Disconnect the wiring connector
{(arrowed) from the coolant level sensor on
the expansion tank

i

connector from the coolant level sensor on
the rear of the expansion tank (see
illustration).

12 Release the retaining straps and lift the
expansion tank off its mounting bracket.
Slacken the clip and disconnect the hose from
the underside of the expansion tank, then
remove the tank.

13 Remove the radiator grille as described in
Chapter 11, then undo the two bolts and
remove the expansion tank support bracket
from the front body panel.

14 Where applicable, disconnect the wiring
connector from the cooling fan switch or
temperature sensor located on the left-hand
side of the radiator.

15 Disconnect all the coolant hoses from the
radiator with reference to Section 2.

16 Working at the top of the radiator, lift the
ends of the radiator retaining clips (one each
side) and move the top of the radiator toward
the engine (see illustration 3.6). Lift the
radiator upward to disengage the lower
locating lugs and remove the radiator from the
engine compartment. Take care not to
damage the radiator fins on surrounding
components as it is lifted out.

Removal -
posi-September 2002 models

17 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

3.22 Undo the bolt securing each radiator
upper mounting bracket to the support
frame

.

3.21a Undo the nut (arrowed) securing the
radiator support frame to the front body

18 Drain the cooling system as described in
Chapter 1A or 1B.

19 Remove the air cleaner assembly and air
intake ducts as necessary for access to the
radiator, as described in Chapter 4A, 4B
or 4C.

20 On models without air conditioning, where
applicable, disconnect the wiring connector
from the cooling fan switch or temperature
sensor located on the left-hand side of the
radiator.

21 Working at the top of the radiator, undo
the nut (one each side) securing the radiator
support frame to the front body panel.
Withdraw the metal spacer from the rubber
mounting bush (see illustrations).

22 Move the top of the radiator support
frame towards the engine and undo the bolt
securing each radiator upper mounting
bracket to the frame (see illustration).

23 Withdraw the brackets from their locations
in the support frame, and lift them off the
plastic studs on the radiator (see illustration).
24 Slide out the retaining clips and
disconnect the expansion tank hoses from the
radiator. Release the hose(s) from the clips on
the radiator and move them to one side.

25 Disconnect the remaining coolant hoses
from the radiator with reference to Section 2.
26 Lift the radiator upward to disengage the
lower locating lugs and remove the radiator
from the engine compartment. Take care not
to damage the radiator fins on surrounding
components as it is lifted out.

3.23 Withdraw the brackets from their
locations in the support frame, and lift
them off the plastic studs on the radiator

3.21b ... then withdraw the metal spacer
from the rubber mounting bush

Inspection

27 If the radiator has been removed due to
suspected blockage, reverse-flush it as
described in Chapter 1A or 1B. Clean dirt and
debris from the radiator fins, using an air line
(in which case, wear eye protection) or a soft
brush.

Caution: Be careful, as the fins are sharp,
and easily damaged.

28 If necessary, a radiator specialist can
perform a ‘flow test' on the radiator, to
establish whether an internal blockage exists.
29 A leaking radiator must be referred to a
specialist for permanent repair. Do not
attempt to weld or solder a leaking radiator,
as damage to the plastic components may
result.

30 If the radiator is to be sent for repair or
renewed, remove all hoses and the cooling
fan switch (where fitted).

31 Inspect the condition of the radiator
mounting rubbers, and renew them if
necessary.

Refitting

32 Refitting is a reversal of removal, bearing
in mind the following points:

a) Ensure that the lower lugs on the radiator
are correctly engaged with the mounting
rubbers in the body panel.

b) Reconnect the hoses with reference to
Section 2, using new O-rings where
applicable.

c) On completion, refill the cooling system
as described in Chapter 1A or 1B.

4 Thermostat-
removal, testing and refitting

VL

Removal

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

2 On 1.9 litre DW series diesel engines,
release the clip in the centre of the engine
cover and undo the retaining screw on the
right-hand side. Lift off the engine cover. On
2.0 litre diesel engines, turn the four piastic
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4.2a On 1.9 litre diesel engines, remove
-the fasteners from the right-hand side. ..

4.2d On 2.0 litre diesel engines, rotate
each fastener through 90° to release it. . .

fasteners through 90° and lift off the engine
cover (see illustrations).

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

4 Remove the air cleaner assembly and air
intake ducts as described in Chapter 4A, 4B
or 4C.

5 Unscrew the retaining bolts, and carefully
withdraw the thermostat housing cover to
expose the thermostat (see illustration). Take
care not to strain the coolant hose(s)
connected to the cover. Note that the design
of the thermostat housing varies between
engine types, but the thermostat removal
procedure for each type is similar.

6 On early models with a separate

thermostat, lift the thermostat from the
housing,

noting which way round the

4.5 Thermostat housing cover location
(arrowed) — 1.4 litre petrol model

4.2b ... and top of the engine cover. ..

4.2e ... then lift off the engine
cover

thermostat is fitted, and recover the sealing
ring(s) (see illustration).

7 On later models where the thermostat is an
integral part of the housing cover, recover the
sealing ring, release the retaining clip and
remove the cover from the coolant hose.

Testing

8 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, renew it.

9 If a thermometer is available, the precise
opening temperature of the thermostat may
be determined; compare with the figures
given in the Specifications. The opening
temperature is also marked on the thermostat.

4.6 Removing the sealing ring from the
thermostat flange

4.2c ...then remove the cover from the
engine

10 A thermostat which fails to close as the
water cools must also be renewed.
Refitting
11 Refitting is a reversal of removal, bearing
in mind the following points:
a) Examine the sealing ring(s) for damage or
deterioration, and if necessary, renew.
b) Ensure that the thermostat is fitted the
correct way round as noted during removal.
c) On completion, refill the cooling system
as described in Chapter 1A or 1B.

5 Electric cooling fan(s) -
removal and refitting

W

Removal

1 Remove the radiator as described in
Section 3.

2 Unscrew the locking ring and disconnect
the round wiring connector from the lower
left-hand corner of the fan shroud. Where
individual connectors are used, trace the
wiring back from the fan and disconnect the
relevant connectors.

3 On early models, lift the ends of the fan
shroud retaining clips (one each side) and
move the top of the shroud toward the engine.
On all models, lift the assembly upward to
disengage the lower locating lugs and remove
it from the engine compartment.

4 To remove the fan motor(s) from the
shroud, undo the three nuts and bolts
securing the relevant motor to the shroud.
Withdraw the motor and fan assembly and
disconnect the wiring connector. The fan can
be removed from the motor spindle after
extracting the retaining clip. or undoing the
retaining bolt, as applicable.

5 To gain access to the motor relays, unclip
and lift off the cover over the relay box located
in the centre of the fan shroud. Note that on
some models the relay box cover may be
secured by a screw.

6 Lift the relay mounting plate from the
shroud, disconnect the wiring connector and
remove the relevant relay.

Refitting
7 Refitting is a reversal of removal. Refit the
radiator as described in Section 3.
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6 Cooling system electrical
switches and sensors -
removal and refitting

Petrol models

Cooling fan switch — early models

1 On models without air conditioning, the
cooling fan switch has a blue wiring connector
and is located in the left-hand side of the
radiator.

2 On models with air conditioning, the cooling
fans are controlled by the air conditioning
system control unit in conjunction with a
temperature sensor located in the top of the
thermostat housing. The sensor can be
identified by its brown wiring connector.

Temperature warning light switch/
temperature gauge sensor

3 The coolant temperature warning light
switch/temperature gauge sensor has a blue
wiring connector and is located in the
thermostat housing or at the left-hand end of
the cylinder head.

Engine management system
coolant temperature sensor

4 The engine management system coolant
temperature sensor has a green wiring
connector and s located in the thermostat
housing.

5 On later engines (approximately 2001
onward) the coolant temperature sensor has a
blue or green wiring connector and is located
above the thermostat in the coolant outlet
housing at the left-hand end of the cylinder
head (see illustration). The temperature
signal from this sensor is used by the engine
management ECU for fuel injection/ignition
regulation and to control the operation of the
cooling fan, air conditioning system and
temperature warning light/gauge.

1.8 and 1.9 litre diesel models

Cooling fan switch
6 On models without air conditioning, the

il
v

T

6.5 Engine management system coolant temperature sensor
(arrowed) on later 1.4 litre petrol models

cooling fan switch has a blue wiring connector
and is located in the left-hand side of the
radiator.

7 On models with air conditioning, the cooling
fans are controlled by the air conditioning
system control unit in conjunction with a
temperature sensor located in the thermostat
housing. The sensor can be identified by its
brown wiring connector.

Temperature warning light switch/
temperature gauge sensor

8 The coolant temperature warning light
switch/temperature gauge sensor has a blue
wiring connector and is located in the
thermostat housing.

Preheating/EGR sysitem
coolant temperature switch/sensor

9 The coolant temperature switch or sensor
used for control of the preheating and EGR
systems has a green wiring connector and is
located in the thermostat housing.

2.0 litre diesel models

Engine management system
coolant temperature sensor

10 On 2.0 litre diesel engines the coolant
temperature sensor has a green wiring
connector and is mounted in the thermostat/
coolant outlet housing at the left-hand end of
the cylinder head. The temperature signal from
this sensor is used by the engine management
ECU for diesel injection regulation and to
control the operation of the exhaust gas
recirculation, cooling fans, pre/post-heating
control unit, air conditioning system and
temperature waming light/gauge.

Removal

Warning: The engine should be

A cold before removing a cooling
system switch or sensor.

11 Disconnect the battery negative terminal

(refer to Disconnecting the battery in the

Reference Chapter).

12 Partially drain the cooling system to just

below the level of the switch/sensor (as
described in Chapter 1A or 1B). Alternatively,

have ready a suitable bung to plug the switch
aperture in the housing when the switch is
removed. If this method is used, take care not
to use anything which will allow foreign matter
to enter the cooling system.

13 Where necessary, refer to Chapter 4A, 4B
or 4C and remove the air cleaner assembly
and air intake ducts for access to the
switches/sensors located in the thermostat
housing or cylinder head.

14 Unplug the wiring connector from the
relevant switch/sensor.

15 On later engines fitted with a plastic
thermostat/coolant outlet housing, prise out
the sensor retaining circlip then remove the
sensor and sealing ring from the housing (see
illustration). If the system has not been
drained, plug the sensor aperture to prevent
further coolant loss.

16 On all other engines, carefully unscrew
the switch/sensor from its mounting and
recover the sealing ring (where applicable). if
the system has not been drained, plug the
switch/sensor aperture to prevent further
coolant loss.

Refitting

17 On models fitted with a plastic
thermostat/coolant outlet housing, fit a new
sealing ring to the sensor. Push the sensor
firmly into the housing and secure it in
position with the circlip, ensuring it is correctly
located in the housing groove. Reconnect the
sensor wiring connector.

18 On all other engines, if the switch/sensor
was originally fitted using sealing compound,
clean the switch/sensor threads thoroughly,
and coat them with fresh sealing compound. If
the switch was originally fitted using a sealing
ring, use a new sealing ring on refitting.

19 Fit the switch/sensor to its location,
tighten it securely and reconnect the wiring
connector.

20 On all engines, refill and bleed the cooling
system as described in Chapter 1A or 1B.
Follow the bleeding instructions carefully, to
ensure that all air is expelled from the cooling
system.

21 On completion, refit any components

6.15 On later models, prise out the sensor retaining circlip then
remove the sensor and sealing ring from the housing
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7.4a Withdraw the coolantpump ...

removed for access, then start the engine and
run it until it reaches normal operating
temperature. Continue to run the engine, and
check that the component(s) controlled by the
switch/sensor operate correctly,

7 Coolant pump -
removal and refitting

V /7 i

Aluminium cylinder block

Note: A new impeller assembly O-ring and,
where applicable, a new impeller housing O-
ring, will be required on refitting.

Removal

1 The coolant pump is driven by the timing
belt, and is located in a housing at the timing
belt end of the engine.

2 Drain the cooling system as described in
the relevant Part of Chapter 1.

3 Remove the timing belt as described in the
relevant Part of Chapter 2.

4 Remove the securing bolts, and withdraw
the pump impeller assembly from the pump
housing (access is most easily obtained from
under the wheel arch). Recover the O-ring
(see illustrations).

5 If desired, the pump impeller housing can
be removed from the rear of the coolant pump
housing. Access is most easily obtained from
underneath the vehicle (it may be necessary
to remove the exhaust heat shield).
Disconnect the coolant hoses from the
impeller housing (be prepared for coolant
spillage), then remove the securing bolts and
withdraw the impeller housing. Again, recover
the O-ring.

Refitting

6 Ensure that all mating faces are clean.

7 Where applicable, refit the impeller housing
to the rear of the coolant pump housing, using
a new O-ring. Reconnect the coolant hoses
securely.

8 Refit the impeller assembly to the pump
housing, using a new O-ring.

74b ..

9 Refit the timing belt as described in the
relevant Part of Chapter 2.

10 Refill the cooling system as described in
the relevant Part of Chapter 1.

Cast-iron cylinder block

Note: A new pump O-ring must be used on
refitting.

11 The pump is driven by the timing beit, and
is located directly in the cylinder block.

12 Proceed as described previously for
engines with an aluminium cylinder block, but
note that there is no separate impeller

housing.
8 Thermostat/fuel filter housing =
(1.8 and 1.9 litre diesel X

models) - removal and refitting SN

Note: A new gasket must be used when
refitting the main housing.

Removal

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

2 Drain the cooling system as described in
Chapter 1B.

3 Place a plastic sheet over the transmission
bellhousing and the starter motor, to prevent
any fuel spilled during the following procedure
from causing damage.

. withdraw the plastic housing . .

. and recover the O-ring - 1.4 litre petrol engine shown

4 Remove the fuel filter as described in
Chapter 1B.

5 Disconnect the wiring plugs from the
coolant sensors mounted in the top of the
housing.

6 Disconnect the coolant hoses from the
plastic thermostat housing.

7 Disconnect the coolant hose from the stub
at the rear of the housing.

8 Unscrew the boit securing the plastic fuel
filter housing to the main housing, then
withdraw the plastic housing and move it clear
of the main housing. Recover the O-ring from
the base of the plastic housing (see
illustrations).

9 Unscrew the three securing bolts, and

8.8a Unscrew the securing bolt
(arrowed) . ..

8.8c ...and recover the O-ring
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8.9a Unscrew the three securing bolts (arrowed) . . .

withdraw the main housing from the cylinder
head (see illustrations). Recover the gasket.
10 Disconnect the coolant hose from
the base of the housing, and remove the
housing.

Refitting

11 Refitting is a reversal of removal, bearing
in mind the following points:

a) Examine the condition of the O-ring on
the base of the plastic housing, and
renew if necessary.

b) Use a new gasket when refitting the main
housing.

c) Ensure that all hoses, pipes and wires are
correctly reconnected.

d) Refill the cooling system as described in
Chapter 1B.

e) On completion, prime and bleed the fuel
system as described in Chapter 4B or 4C.

9 Heating and ventilation
system - general information

The heating/ventilation system consists of a
four-speed blower motor (housed behind the
facia), face level vents in the centre and at
each end of the facia, and air ducts to the
front footwells.

The control unit is located in the facia, and
the controls operate flap valves to deflect and
mix the air flowing through the various parts of
the heating/ventilation system. The fiap valves
are contained in the air distribution housing,
which acts as a central distribution unit,
passing air to the various ducts and vents.

Cold air enters the system through the grille
at the rear of the engine compartment. If
required, the airflow is boosted by the blower,
and then flows through the various ducts,
according to the settings of the controls. Stale
air is expelled through ducts at the rear of the
vehicle. If warm air is required, the cold air is
passed over the heater matrix, which is
heated by the engine coolant.

On models fitted with air conditioning, a
recirculation switch enables the outside air
supply to be closed off, while the air inside the
vehicle is recirculated. This can be useful to
prevent unpleasant odours entering from
outside the vehicle, but should only be used
briefly, as the recirculated air inside the
vehicle will soon become stale.

10 Heater/ventilation N
components -removaland N\
refitting &

Heater/ventilation control unit

Removal

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

2 Remove the relevant panels in the centre of
the facia, for access to the control unit, as
described in Chapter 11.

3 Undo the two upper retaining screws at
each corner of the control unit.

4 Using a small screwdriver, release the
retaining lug at the lower centre of the control
unit and withdraw the unit from the facia (see
iliustration).

10.4 Release the lug at the lower centre of
the heater/ventilation control unit and
withdraw the unit from the facia

8.9b ...and withdraw the main thermostat housing

5 Pivot the control unit upwards, as far as
clearance will allow, then release the securing
clips and disconnect the control cables from
the unit. Note the locations of the cables to
ensure correct refitting (see illustration).

6 Disconnect the wiring plug from the rear of
the control unit, then withdraw the unit.

Refitting
7 Refitting is a reversal of removal, but ensure

that the control cables are securely
reconnected to their original locations.

Heater/ventilation control cables

Removal

8 Disconnect the cables from the
heater/ventilation control unit, as described
previously in this Section during the control
unit removal procedure.

9 Working through the facia aperture or under
the facia (it may be necessary to remove
certain facia panels for access - see Chap-
ter 11 - depending on which cable is to be
removed), release the clips and disconnect
the cable from the heater assembly. Note the
routing of the cable to ensure correct refitting.

Refitting

10 Refitting is a reversal of removal, ensuring
that the cables are correctly routed, and
securely reconnected.

10.5 Pivot the control unit upwards, then
release the clips (arrowed) and disconnect
the control cables
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Heater matrix

Note 1: New heater hose connector O-rings
must be used on refitting.

Note 2: The design, layout and construction of
the heater assembly varies considerably
according to model type, engine type and year
of manufacture. The following procedures
describe a typical installation.

Removal

11 Drain the cooling system (see Chapter 1A
or 1B).

12 Remove the complete facia assembly as
described in Chapter 11.

13 Working in the engine compartment,
disconnect the heater hoses from the matrix
pipes. Where the hoses are connected
individually, release the retaining clips and
disconnect the hoses from the heater matrix
pipe unions on the engine compartment
bulkhead. Where the hoses are connected to
a block connector, prise the metal retaining
clip from the top of the connector, then
release the plastic retaining clip by pushing it
towards the left-hand hose connection.
Pull the connector assembly from the
heater matrix. Recover the O-ring seals
from the connector, and discard them; new
ones should be used on refitting (see
illustrations).

14 Undo the two screws securing the cover
plate over the matrix pipes bulkhead seal. Lift
off the cover plate, noting the orientation of
the D-shaped cut-out.

15 Withdraw the rubber bulkhead seal from
the matrix pipes.

16 Working inside the car, disconnect and
withdraw the ventilation ducts on the driver's
and passenger's side.

17 Unscrew the bolt securing the bottom of
the heater to the bracket on the floor (see
illustration).

18 Check that all cables, wiring and related
components are disconnected or moved clear
to allow the heater assembly to be withdrawn
into the vehicle interior.

19 Again working in the engine compartment,
unscrew the two nuts securing the heater
assembly to the bulkhead.

20 With the aid of an assistant working in the
engine compartment, ease the matrix pipes

10.17 Unscrew the bolt securing the
bottom of the heater to the bracket on the
floor

10.13a Where the heater hoses are

connected individually, prise out the
retaining clip and disconnect the hoses
from the matrix pipe unions

10.13c ... then release the plastic
retaining clip . . .

from the bulkhead, and carefully pull the
heater assembly into the vehicle interior.

21 With the heater assembly removed, release
the four securing clips, then withdraw the
matrix from the heater casing (see illustration).
Refitting

22 Refitting is a reversal of removal bearing
in mind the following points.

a) Before refitting the heater assembly,
lubricate the heater pipe grommet, then
refit it to the matrix pipes.

b) Offer the heater assembly into position,
pushing the heater pipe grommet through
the bulkhead as the assembly is refitted
(again, an assistant working in the engine
compartment will ease the task).

c) When reconnecting the heater hoses to

10.21 Release the four securing clips
(arrowed) then withdraw the matrix from
the heater casing

10.13b Where the hoses are connected to
a block connector, remove the metal clip

from the heater matrix connector.. .

10.13d ... and pull the connector away
from the bulkhead - recover the O-rings
(arrowed)

the pipes, fit new O-rings to the matrix
pipes, then reconnect the hose connector
to the pipes.

Heater blower motor

Removal

23 The blower motor assembly is located on
the passenger side of the vehicle.

24 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

25 Referring to Chapter 11, remove the facia
panels as necessary for access under the
facia on the passenger’s side.

26 Unscrew the screws securing the motor
assembly to the heater unit and lower the
motor from its location (see illustration).

10.26 Unscrew the screws securing the
motor assembly to the heater unit and
lower the motor from its location
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27 Cut the cable tie securing the wiring to the
motor cover then pull the rubber wiring grommet
away, and disconnect the wiring connector.

Refitting
28 Refitting is a reversal of removal.

11 Air conditioning system -
general information and
precautions

General information

An air conditioning system is available on
certain modeis. It enables the temperature of
incoming air to be lowered, and also
dehumidifies the air, which makes for rapid
demisting and increased comfort.

The cooling side of the system works in the
same way as a domestic refrigerator.
Refrigerant gas is drawn into a beit-driven
compressor, and passes into a condenser
mounted on the front of the radiator, where it
loses heat and becomes liquid. The liquid
passes through an expansion valve to an
evaporator, where it changes from liquid
under high pressure to gas under low
pressure. This change is accompanied by a
drop in temperature, which cools the
evaporator. The refrigerant returns to the
compressor, and the cycle begins again.

Air blown through the evaporator passes to
the air distribution unit, where it is mixed with
hot air blown through the heater matrix to
achieve the desired temperature in the
passenger compartment.

The heating side of the system works in the
same way as on models without air

conditioning (see Section 9).

The operation of the system is controlled by
an electronic control unit, which controls the
electric cooling fan(s), the compressor and the
facia-mounted warning light. Any problems
with the system should be referred to a
Peugeot/Citroén dealer (see Tool tip).

Precautions

When an air conditioning system is fitted, it
is necessary to observe special precautions
whenever dealing with any part of the system,
or its associated components. If for any
reason the system must be disconnected,
entrust this task to your Peugeot/Citroén
dealer or a refrigeration engineer.

Warning: The refrigeration
A circuit contains a liquid

refrigerant, and it is therefore
dangerous to disconnect any part of the
system without specialised knowledge and
equipment.

The refrigerant is potentially dangerous,
and should only be handled by qualified
persons. If it is splashed onto the skin, it can
cause frostbite. It is not itself poisonous, but
in the presence of a naked flame (including a
cigarette) it forms a poisonous gas.
Uncontrolled discharging of the refrigerant is
dangerous, and potentially damaging to the
environment.

12 Air conditioning system
components — removal and
refitting

I

Note: Do not operate the air conditioning
system if it is known to be short of refrigerant,
as this may damage the compressor.

1 The only operation which can be carried out

Many car accessory shops sell one-shot
air conditioning recharge aerosols.
These generally contain refrigerant,
compressor oil, leak sealer and system
conditioner. Some also have a dye to
help pinpoint leaks.

Warning: These products

must only be used as directed

by the manufacturer, and do
not remove the need for regular
maintenance.

easily without discharging the refrigerant is
the renewal of the auxiliary (compressor)
drivebelt. This is described in the relevant Part
of Chapter 1. All other operations must be
referred to a Peugeot/Citroén dealer or an air
conditioning specialist.
2 If necessary, the compressor can be
unbolted and moved aside, without
disconnecting its flexible hoses, after
removing the drivebelt.

Warning: Do not attempt to open
A the refrigerant circuit. Refer to

the precautions given in Sec-
tion 11.
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Electric, immersed in tank
850 + 50 rpm (not adjustable — controlled by ECU)
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1 General information and
precautions

The fuel supply system consists of a fuel
tank (which is mounted under the rear of the
car, with an electric fuel pump immersed in it),
a fuel filter, fuel feed lines and, on early
models, fuel return lines. The fuel pump

supplies fuel to the fuel rail, which acts as a
reservoir for the four fuel injectors which inject
fuel into the inlet tracts. The fuel filter
incorporated in the feed line from the pump to
the fuel rail ensures that the fuel supplied to
the injectors is clean.

Refer to Section 6 for further information on
the operation of each engine management
system, and to Section 16 for information on
the exhaust system.

Warning: Many of the
procedures in this Chapter
require the removal of fuel lines
and connections, which may
result in some fuel spillage. Before carrying
out any operation on the fuel system, refer
to the precautions given in ‘Safety first!’ at
the beginning of this manual, and follow
them implicitly. Petrol is a highly
dangerous and volatile liquid, and the
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precautions necessary when handiing it
cannot be overstressed.

Note: Residual pressure will remain in the fuel
lines long after the vehicle was last used.
When disconnecting any fuel line, first
depressurise the fuel system as described in
Section 7.

2 Air cleaner assembly and

&

GiyY

intake ducts-removaland 3N
refitting BN

Note: Where crimped-type hose clips or ties
are fitted, cut and discard them and use
standard worm-drive hose clips, or new cable
ties on refitting.

Removal

Pre-September 2002 1.4 litre models

1 Slacken the retaining clip securing the air
cleaner lid to the throttle housing (see
illustration).

2 Disconnect the breather hose at the front of
the air cleaner lid by slackening the retaining
clip (where fitted) or depressing the sides of
the quick-release fitting.

3 Undo the bolt securing the air intake duct to
the support bracket on the engine, and the
two screws securing the intake duct to the
front body panel (see illustration).

4 Detach the air cleaner lid from the throttle
housing, while at the same time lifting the air
cleaner housing upwards to release the lower

- i alf =
2.6 Slacken the clip securing the air

cleaner lid to the throttle housing - later
models

By s a ll

2.1 Slacken the retaining clip (arrowed)
securing the air cleaner lid to the throttle
housing - early 1.4 litre models

mounting. Slide the unit sideways slightly and
withdraw it, together with the intake duct,
from the engine compariment. Recover the
throttle housing sealing ring from the air
cleaner lid.

5 If required, the intake duct components can
be separated after cutting off the retaining
cable ties.

1.6 litre models and
post-September 2002 1.4 litre models

6 Slacken the clip securing the air cleaner lid
to the throttle housing (see illustration).

7 Depress the sides of the quick-release
fitting and detach the engine breather hose
from the air cleaner lid (see illustration).

8 Undo the nut securing the air intake duct to
the front body panel (see illustration). Lift the

an e T
2.7 Depress the quick-release fitting and
detach the breather hose from the air
cleaner lid

2.3 Undo the bolt (arrowed) securing the
air intake duct to the support bracket -
early 1.4 litre models

duct off the mounting stud and slide it
sideways slightly to disengage the additional
retaining tab.

9 Release the plastic retainer securing the air
cleaner housing to the support bracket by
turning it through 90° (see illustration).

10 Detach the air cleaner lid from the throttle
housing, while at the same time lifting the air
cleaner housing upwards to release the lower
mounting. Slide the unit sideways slightly and
withdraw it, together with the intake duct,
from the engine compartment (see
illustrations). Recover the throttle housing
sealing ring from the air cleaner lid.

11 if required, the intake duct can be
removed from the air cleaner housing by
pulling it outwards from the base of the
housing.

2.8 Undo the nut (arrowed) securing the
air intake duct to the front body panel -
later models

2.9 Turn the plastic retainer through 90° to
release it - later models

2.10a Detach the air cleaner lid from the
throttle housing . . .

210b ... then lift the air cleaner assembly
upwards to release the lower mounting -
later models
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3.1 Remove the spring clip from the
accelerator outer cable

Refitting

12 Refitting is a reversal of the removal
procedure, ensuring that all hoses are
properly reconnected, and that all ducts are
correctly seated and securely held by their
retaining clips or cable ties.

3 Accelerator cable - removal,
refitting and adjustment

Vi

Removal

1 Working in the engine compartment, free
the accelerator inner cable from the throttle
housing cam, or accelerator pedal position
sensor, then pull the outer cable out from its
mounting bracket rubber grommet. Recover
the spring clip from the outer cable (see
illustration).

2 Working back along the length of the cable,
free it from any retaining clips or ties, noting
its correct routing.

3 Working inside the car, remove the fusebox
cover and the under cover from beneath the
facia on the driver's side.

4 Reach up under the facia, depress the ends
of the cable end fitting and detach the inner
cable from the top of the accelerator pedal.
Where fitted, pull out the clip securing the
bulkhead grommet.

5 Tie a length of string to the end of the cable.
6 Return to the engine compartment, release
the cable grommet from the bulkhead and
withdraw the cable. When the end of the
cable appears, untie the string and leave it in
position - it can then be used to draw the
cable back into position on refitting.

Refitting

7 Tie the string to the end of the cable, then
use the string to draw the cable into position
through the bulkhead. Once the cable end is
visible, untie the string, then attach the inner
cable to the pedal. Where applicable, refit the
bulkhead grommet clip.

8 From within the engine compartment,
ensure the outer cable is correctly seated in
the bulkhead grommet, then work along the
cable, securing it in position with the retaining

clips and ties, and ensuring that the cable is
correctly routed.

9 Pass the outer cable through its mounting
bracket grommet, and reconnect the inner
cable to the throttle cam or accelerator pedal
position sensor. Adjust the cable as described
below.

Adjustment

10 Remove the spring clip from the
accelerator outer cable (see illustration 3.1).
Ensuring that the throttle cam or position
sensor is fully against its stop, gently pull the
cable out of its grommet until all free play is
removed from the inner cable.

11 With the cable held in this position, refit
the spring clip to the last exposed outer cable
groove in front of the rubber grommet. When
the clip is refitted and the outer cable is
released, there should be only a small amount
of free play in the inner cable.

12 Have an assistant depress the accelerator
pedal, and check that the throttle cam or
position sensor opens fully and returns
smoothly to its stop.

4 Accelerator pedal -
removal and refitting

Vi

Removal

1 Detach the accelerator cable from the pedal
as described in the previous Section.

Right-hand drive models

2 Unscrew the nut from the end of the pedal
pivot shaft, whilst retaining the pivot shaft with
an open-ended spanner on the flats provided.
3 Withdraw the pedal and pivot shaft
assembly from the support bracket.

4 Examine the pivot shaft for signs of wear or
damage and, if necessary, renew it. The pivot
shaft is a screw fit in the pedal.

Left-hand drive models

5 Unscrew the two nuts and lift off the pedal
pivot housing cover and upper bearing.

6 Withdraw the pedal from the lower bearing.
7 Examine the pivot bushes and shaft for
signs of wear and renew as necessary.
Refitting

8 Refitting is a reversal of the removal
procedure, applying a little multi-purpose
grease to the pedal pivot point. On
completion, adjust the accelerator cable as
described in Section 3.

5 Unleaded petrol - general
information and usage

Note: The information given in this Chapter is
correct at the time of writing. If updated
information is thought to be required, check
with a Peugeot/Citroén dealer. If travelling

abroad, consult one of the maotoring
organisations (or a similar authority) for advice
on the fuel available.

1 All petrol engine models covered by this
manual are designed to run on unleaded fuel
with a minimum octane rating of 95 (RON). All
engines have a catalytic converter, and so
must be run on unleaded fuel only. Under no
circumstances should leaded fuel, or lead
replacement petrol (LRP) be used, as this will
damage the converter.

2 Super unleaded petrol (98 octane) can also
be used in all models if wished, though there
is no advantage in doing so.

6 Engine management system
- general information

Note: The fuel injection ECU is of the 'self-
fearning’ type, meaning that as it operates, it
also monitors and stores the settings which
give optimum engine performance under all
operating conditions. When the battery is
disconnected, these settings are lost and the
ECU reverts to the base settings programmed
into its memory at the factory. On restarting,
this may lead to the engine running/idling
roughly for a short while, until the ECU has
relearned the optimum settings. This process
is best accomplished by taking the vehicle on
a road test (for approximately 15 minutes),
covering all engine speeds and loads,
concentrating mainly in the 2500 to 3500 rom
region.

On all models, the fuel injection and ignition
functions are combined into a single engine
management system. The systems fitted are
manufactured by Bosch, Magneti Marelli and
Sagem, and are very similar to each other in
most respects, the only significant differences
being in the software contained in the system
ECU, and specific component location
according to engine type. Each system
incorporates a closed-loop catalytic converter
and an evaporative emission control system,
and complies with the latest emission control
standards. Refer to Chapter 5B for information
on the ignition side of each system; the fuel
side of the system operates as follows.

The fuel pump supplies fuel from the tank to
the fuel rail, via a renewable cartridge filter
mounted on the side of the fuel tank, The
pump itself is mounted inside the tank, with
the pump motor permanently immersed in
fuel, to keep it cool. The fuel rail is mounted
directly above the fuel injectors and acts as a
fuel reservaoir.

Fuel rail supply pressure is controlled by the
pressure regulator, mounted at the end of the
fuel rail, on the fuel tank, or integrated into the
fuel pump assembly. The regulator contains a
spring-loaded valve, which lifts to allow
excess fuel to return to the tank when the
optimum operating pressure of the fuel
system is exceeded (eg, during low speed,
light load cruising).
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The fuel injectors are electromagnetic pintle
valves, which spray atomised fuel into the
combustion chambers under the control of the
engine management system ECU. There are
four injectors, one per cylinder, mounted in the
inlet manifold close to the cylinder head. Each
injector is mounted at an angle that allows it to
spray fuel directly onto the back of the inlet
valve(s). The ECU controls the volume of fuel
injected by varying the length of time for which
each injector is held open.

The electrical control system consists of the
ECU, along with the following sensors:

a) Throttle potentiometer — informs the ECU
of the throttle valve position, and the rate
of throttle opening/closing.

b) Coolant temperature sensor — informs the
ECU of engine temperature.

c) Inlet air temperature sensor - informs the
ECU of the temperature of the air passing
through the throttle housing.

d) Lambda (oxygen) sensors - inform the
ECU of the oxygen content of the exhaust
gases (explained in greater detail in Part D
of this Chapter).

g) Manifold pressure sensor — informs the
ECU of the load on the engine (expressed
in terms of inlet manifold vacuum),

f) Crankshaft position sensor - informs the
ECU of engine speed and crankshaft
angular position.

g) Vehicle speed sensor — informs the ECU
of the vehicle speed.

h) Knock sensor - informs the ECU of pre-
ignition (detonation) within the cylinders.

i) Camshaft sensor (Motronic MP7.3) -
informs the ECU of which cylinder is on
the firing stroke.

J) Accelerator pedal position sensor (Sagem
S2000 and Motronic ME7.4.4) — informs
the ECU of the pedal position and rate of
change.

k} Accelerometer sensor (Motronic MP7.3) -
informs the ECU of the quality of the road
surface on which the vehicle is being
driven. This ensures the ECU does not
diagnose variations in engine speed due
to an uneven road surface as an ignition
misfire.

Signals from each of the sensors are
compared by the ECU and, based on this
information, the ECU selects the response
appropriate to those values, and controls the
fuel injectors (varying the pulse width - the
length of time the injectors are held open - to
provide a richer or weaker air/fuel mixture, as
appropriate). The air/fuel mixture is constantly
varied by the ECU, to provide the best
settings for cranking, starting (with either a hot
or cold engine) and engine warm-up, idle,
cruising and acceleration.

The ECU also has full control over the
engine idle speed, via a stepper motor fitted
to the throttle housing. The stepper motor
either controls the amount of air passing
through a bypass drilling at the side of the
throttie or controls the position of the throttie
valve itself, depending on model. On Sagem

S2000 and Motronic ME7.4.4 systems, a
sensor informs the ECU of the position, and
rate of change, of the accelerator pedal. The
ECU then controls the throttle valve by means
of a throttle positioning motor integral with the
throttie body. The ECU also carries out ‘fine
tuning’ of the idle speed by varying the
ignition timing to increase or reduce the
torque of the engine as it is idling. This helps
to stabilise the idle speed when electrical or
mechanical loads (such as headlights, air
conditioning, etc) are switched on and off.

The throttle housing may also fitted with an
electric heating element. The heater is
supplied with current by the ECU, warming
the throttle housing on cold starts to help
prevent icing of the throttie valve.

The exhaust and evaporative loss emission
control systems are described in more detail
in Chapter 4D.

If there is any abnormality in any of the
readings obtained from the coolant
temperature sensor, the inlet air temperature
sensor or the lambda sensor, the ECU enters
its ‘back-up’ mode. If this happens, the
erroneous sensor signal is overridden, and the
ECU assumes a pre-programmed ‘back-up’
value, which will allow the engine to continue
running, albeit at reduced efficiency. If the
ECU enters this mode, the warning lamp on
the instrument panel will be illuminated, and
the relevant fault code will be stored in the
ECU memory.

If the wamning light illuminates, the vehicle
should be taken to a Peugeot/Citroén dealer
or engine diagnostic specialist at the earliest
opportunity. Once there, a complete test of
the engine management system can be
carried out, using a special electronic
diagnostic test unit, which is plugged into the
system’s diagnostic connector |ocated
adjacent to the passenger's compartment
fusebox.

7 Fuel system -
depressurisation and
pressurising

Note: Refer to the warning note in Section 1
before proceeding.
Depressurisation
Warning: The following
A procedure will merely relieve the
pressure in the fuel system -
remember that fuel will still 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
defined as the tank-mounted fuel pump, the
fuel fiiter, the fuel injectors, the fuel rail and
the pipes 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

7.3 Fuel rail pressure relief valve (arrowed)
- 1.6 litre model shown

ignition has been switched off, and must be
relieved in a controlled fashion when any of
these components are disturbed for servicing
work.

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

3 Some models are equipped with a pressure
relief valve on the fuel rail (see illustration). On
these models, unscrew the cap from the valve
and position a container beneath the valve.
Hold a wad of rag over the valve and relieve
the pressure in the system by depressing the
valve core with a suitable screwdriver. Be
prepared for the squirt of fuel as the valve core
is depressed and catch it with the rag. Hold
the valve core down until no more fuel is
expelled from the valve. Once the pressure is
relieved, securely refit the valve cap.

4 Where no valve is fitted to the fuel rail, it will
be necessary to release the pressure as a fuel
pipe is disconnected. Place a container
beneath the union and position a large rag
around the union to catch any fuel spray
which may be expelled. Slowly release and
disconnect the fuel pipe and catch any spilt
fuel in the container. Plug the pipe/union to
minimise fuel loss and prevent the entry of dirt
into the fuel system.

Pressurising

5 After any work is carried out on the fuel
system, the system should be pressurised as
follows.

6 Depress the accelerator pedal fully then
switch on the ignition. Hold the pedal
depressed for approximately 1 second then
release it. The ECU should then operate the
fuel pump for between 20 and 30 seconds to
refill the fuel system. Once the fuel pump
stops the ignition can be switched off.

8 Fuel pump - N
removal and refitting .
BN

Removal

1 Remove the fuel tank as described in
Section 10.

2 Depress the retaining tabs on the quick-
release fitting(s) and disconnect the fuel
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pipe(s) from the top of the pump. Plug the
pipe end(s) to prevent the entry of dirt.

3 Check to see if alignment marks are
present on the tank, pump cover and the
locking ring. If no marks are visible, make your
own marks using quick-drying paint such as
correction fluid.

4 Unscrew the locking ring and remove it
from the tank. This is best accomplished by
using a screwdriver on the raised ribs of the
jocking ring. Carefully tap the screwdriver to
turn the ring anti-clockwise until it can be
unscrewed by hand. Altemnatively, a
Peugeot/Citroén special tool is available
which fits over the collar and allows it to be
released using a ratchet and extension.

§ Carefully lift the fuel pump assembly out of
the fuel tank, taking great care not to damage
the fuel gauge sender unit float arm. Recover
the rubber sealing ring and discard it — a new
one must be used on refitting.

6 Note that the fuel pump is only available as
a complete assembly — no components are
available separately.

Refitting

1 Fit the new sealing ring to the top of the fuel
tank.

8 Carefully manoeuvre the pump assembly
into the fuel tank, taking care not to damage
the float arm.

9 Position the pump so that the marks on the
pump and tank, or made prior to removal are
aligned. On some pump types, a notch in the
pump body engages with a cut-out in the tank
to ensure correct alignment.

10 Refit the locking ring and tighten it
securely until its alignment mark aligns with
the mark on the pump.

11 Reconnect the fuel pipe(s) to the pump,
then refit the fuel tank as described in Sec-
tion 10.

9 Fuel gauge sender unit -
removal and refitting

The fuel gauge sender unit is an integral
part of the fuel pump assembly and is not
available separately. Refer to Section 8 for
removal and refitting details.

10 Fuel tank -
removal and refitting

Note: Refer to the warning note in Section 1
before proceeding

Removal

1 Before removing the fuel tank, all fuel must
be drained from the tank. Since a fuel tank
drain plug is not provided, it is therefore
preferable to carry out the removal operation

when the tank is nearly empty. Before
proceeding, disconnect the battery negative
terminal (refer to Disconnecting the battery in
the Reference Chapter), and syphon or hand-
pump the remaining fuel from the tank.

2 Chock the front wheels then jack up the
rear of the car and securely support it on axle
stands (see Jacking and vehicle support).

3 Remove the exhaust system heat shield
from the base of the fuel tank as described in
Section 16.

4 Working at the right-hand side of the fuel
tank, release the retaining clips then
disconnect the filler neck vent pipe and main
filler neck hose from the fuel tank. Similarly,
disconnect the breather and vent hoses at
their connections on the right-hand side of the
tank.

5 Disconnect the accessibie fuel feed and,
where applicable, return hoses at the quick-
release fittings on the fuel filter and on the
hoses themseives. Bear in mind the
information given in Section 7 on
depressurising the fuel system when
disconnecting the fuel pipes. Plug the pipe
ends to minimise fuel loss and prevent the
entry of dirt.

6 Disconnect the fuel pump wiring at the
connector adjacent to the fuel filter.

7 Release the two handbrake cables from
their guides on the underside of the fuel tank.
8 Place a trolley jack with an interposed block
of wood beneath the tank, then raise the jack
until it is supporting the weight of the tank.

9 Slacken and remove the two retaining bolts,
then remove the support brace from the
underside of the tank.

10 Undo and remove the two additional
retaining bolts, one on each side of the tank.
11 Slowly lower the fuel tank from its
location, until there is sufficient clearance
available to disconnect the remaining fuel and
vent pipes from the tank.

12 Position the right-hand handbrake cable
over the top of the tank, lower the jack slightly
and withdraw the tank from the right-hand
side of the vehicle.

13 If the tank is contaminated with sediment
or water, remove the fuel pump as described
in Section 8, and swill the tank out with clean
fuel. The tank is injection-moulded from a
synthetic material - if seriously damaged, it
should be renewed. However, in certain
cases, it may be possible to have small leaks
or minor damage repaired. Seek the advice of
a specialist before attempting to repair the
fuel tank.

Refitting

14 Refitting is the reverse of the removal
procedure, noting the following points:

a) When manoeuvering the tank back into
position, take care to ensure that none of
the hoses become trapped between the
tank and vehicle body.

b) Ensure all pipes and hoses are comrectly
routed, and securely held in position with
their retaining clips.

¢) On completion, refill the tank with a small
amount of fuel, and check for signs of
leakage prior to taking the vehicle out on
the road.

11 Engine management system
- testing and adjustment

V4

Testing

1 If a fault appears in the engine management
system, first ensure that all the system wiring
connectors are securely connected and free
of corrosion. Ensure that the fauit is not due to
poor maintenance; ie, check that the air
cleaner filter element is clean, the spark plugs
are in good condition and correctly gapped,
the cylinder compression pressures are
correct and that the engine breather hoses are
clear and undamaged, referring to Chap-
ters 1A, 2A and 5B for further information.

2 If these checks fail to reveal the cause of
the problem, the vehicle should be taken to a
suitably-equipped Peugeot/Citroén dealer or
engine management diagnostic specialist for
testing. A diagnostic socket is located
adjacent to the passenger’s compartment
fusebox, to which a fault code reader or other
suitable test equipment can be connected
(see illustration). By using the code reader or
test equipment, the engine management ECU
(and the various other vehicle system ECUs)
can be interrogated, and any stored fault
codes can be retrieved. This will allow the
fault to be quickly and simply traced,
alleviating the need to test all the system
components individually, which is a time-
consuming operation that carries a risk of
damaging the ECU.

Adjustment

3 Whilst it is possible to check the exhaust
CO level and the idle speed, if these are found
to be in need of adjustment, the car must be
taken to a suitably-equipped dealer or
specialist or further testing. Neither the
mixture adjustment (exhaust gas CO level) nor
the idle speed are adjustable, and should
either be incorrect, a fauit must be present in
the engine management system.

11.2 The diagnostic socket (arrowed) is
located adjacent to the passenger’s
compartment fusebox
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12 Throttle housing -
removal and refitting

JCy
4

W d

Removal

1 Remove the air cleaner assembly as
described in Section 2.

2 Free the accelerator inner cable from the
throttle cam (where applicable).

3 Note their fitted positions, then depress the
retaining clip and disconnect the wiring
connectors from the throttle housing (see
illustration).

4 Slacken and remove the retaining screws
and remove the throttle housing from the inlet
manifold (see illustrations). Recover the
sealing ring from manifold and discard it; a
new one must be used on refitting.

Refitting

5 Refitting is a reversal of the removal
procedure, noting the following points:

a) Fit a new sealing ring to the manifold,
then refit the throttie housing and securely
tighten its retaining screws (see
llustration).

b) Ensure all wiring is correctly routed, and
that the connectors are securely
reconnected.

¢) On completion, adjust the accelerator
cable (where applicable) as described in
Section 3.

13 Engine management system 5
components —removaland N\,
refitting &

Fuel rail and injectors

Note: Refer to the warning note in Section 1
before proceeding.

Note: /f a faulty injector is suspected, before
condemning the injector, it is worth trying the
effect of one of the proprietary injector-
cleaning treatments which are available from
car accessory shops.

1.4 litre models

1 Disconnect the battery negative terminal

<

13.5 Undo the retaining screws (arrowed)
and remove the accelerator cable bracket
- 1.4 litre models

12.3 Disconnect the wiring connectors
from all the throttie housing components -
1.4 litre model shown

12.4b ... then remove the throttle housing
from the manifold and recover the sealing
ring - 1.4 litre model shown

(refer to Disconnecting the battery in the
Reference Chapter).

2 Remove the air cleaner assembly as
described in Section 2.

3 On later models with the ignition HT coil
module mounted above the fuel rail, remove
the coil module as described in Chapter 5B.

4 Free the accelerator inner cable (where
applicable) from the throttle housing cam,
then pull the outer cable out from its mounting
bracket rubber grommet, complete with its

spring clip.
5 Undo the screws and remove the
accelerator cable bracket from the

manifold/cylinder head (see illustration).

6 On early models, disconnect the vacuum
pipe from the fuel pressure reguiator.

7 Bearing in mind the information given in

A

&= gt

12.4a Undo the three retaining

farrowed) ...

i W -\

12.5 On refitting ensure the new sealing
ring is correctly fitted to the manifold -
1.4 litre model shown

Section 7, disconnect the fuel feed and, on
early models, the return hoses by slackening
the retaining clips or disconnecting the quick-
release fittings (see illustration).

8 Slacken and remove the two bolts securing
the fuel rail to the cylinder head, and the nut
securing the rail to the manifold. Loosen the
bolt securing the fuel rail centre brackest to the
inlet manifold, then lift off the bracket (the
bracket is slotted to ease removal) (see
illustrations).

9 Disconnect the injector wiring harness
connector then unclip the connector from the
rear of the inlet manifold. Also disconnect the
wiring connectors from the throttle housing
and position the wiring hamess clear of the
manifold so that it does not hinder fuel rail

removal.

13.7 Depress the retaining clip (arrowed)
and disconnect the fuel hose from the fuel
rail - 1.4 litre models

13.8a Unscrew the fuel rail mounting
bolts (1) and the nut (2) . ..
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13.8b ... then loosen the bolt (arrowed)
and lift off the centre bracket

10 Carefully ease the fuel rail and injector
assembly out from the cylinder head and
manoeuvre it out of position. Remove the
seals from the end of each injector and

discard them; they must be renewed
whenever they are disturbed (see
illustration).

11 Disconnect the wiring connector(s) then
slide out the retaining clip(s) and remove the
relevant injector(s) from the fuel rail. Remove
the upper seal from each disturbed injector
and discard; all disturbed seals must be
renewed (see illustrations).

12 Refitting is a reversal of the removal
procedure, noting the following points.

a) Fit new seals to all disturbed injector
unions (see illustration).

b) Apply a smear of engine oil to the seals to
aid installation, then ease the injectors
and fuel rail into position ensuring that
none of the seals are displaced.

c) On completion, reconnect the battery and
pressurise the fuel system as described in
Section 7. Start the engine and check for
fuel leaks.

1.6 litre models

13 Remove the inlet manifold as described in
Section 14.

14 Undo the two bolts and remove the fuel
rail with injectors from the manifold (see
illustration).

15 Disconnect the wiring connector(s) then
slide out the retaining clip(s) and remove the
relevant injector(s) from the fuel rail (see
illustration). Remove the seals from each

13.10 Remove the seal from the end of
each injector - 1.4 litre modeis

disturbed injector and discard; all disturbed
seals must be renewed.

16 Refitting is a reversal of the removal
procedure, noting the following points.

a) Fit new seals to all disturbed injector
unions (see illustration).

b) Apply a smear of engine oil to the seals to
aid installation, then ease the injectors
and fuel rail into position ensuring that
none of the seals are displaced.

¢) On completion, reconnect the battery and
pressurise the fuel system as described in
Section 7. Start the engine and check for
fuel leaks.

Fuel pressure regulator

Note 1: The following procedure applies to
models with the fuel pressure regulator
mounted on the fuel rail. On later models, the

N [

!

13.11a Disconnect the wiring
connector. ..

regulator is mounted on the top of the fuel
tank, or is integral with the fuel pump. Access
to the tank mounted regulator can be gained
with the fuel tank removed (see Section 10).
Regulators integral with the fuel pump are not
available separately.

Note 2: Refer to the wamning note in Section 1
before proceeding.

17 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

18 Disconnect the vacuum pipe from the
regulator. Note that on early engines, access
to the regulator is poor with the fuel rail in
position, if necessary, remove the fuel rail as
described earlier, then remove the regulator.
19 Bearing in mind the information given in
Section 7, place a wad of rag over the
regulator, to catch any fuel spray which may

13.11b ... then slide off the retaining clip
and remove the injector from the fuel rail -
1.4 litre models

13.14 Undo the two bolts (arrowed) and
remove the fuel rail from the manifold -
1.6 litre modeis

13.15 Slide out the retaining clip(s) and
remove the relevant injector(s) from the
fuel rail - 1.6 litre models

13.12 Renew all injector seals disturbed
on removal - 1.4 litre models

13.16 Renew all injector seals (arrowed)
disturbed on removal - 1.6 litre models
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13.22 Disconnect the wiring connector
from the throttle potentiometer. ..

be released, then remove the retaining clip
and ease the regulator out from the fuel rail.
20 Refitting is a reversal of the removal
procedure. Examine the regulator seal for
signs of damage or deterioration and renew if
necessary.

Throttle potentiometer

Note: On 1.4 litre models with the Sagem
S2000 system, and all 1.6 litre models, the
throttle potentiometer is an integral part of the
throttle housing and cannot be removed.

21 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

22 Depress the retaining clip and disconnect
the wiring connector from the throttie
potentiometer (see illustration).

(arrowed) . . .

13.34 Lift the ECU off the mounting
bracket, then disconnect the wiring
connectors — later models

13.23 ... then undo the retaining screws
(arrowed) and remove it from the throttie
housing - 1.4 litre models

23 Slacken and remove the two retaining
screws, then disengage the potentiometer
from the throttle valve spindle and remove it
from the vehicle (see illustration).

24 Refitting is a reversal of the removal
procedure, ensuring that the potentiometer is
correctly engaged with the throttle valve
spindle.

Electronic Control Unit (ECU)

Note: If a new ECU s to be fitted, this work
must be entrusted to a Peugeot/Citroén
dealer. It is necessary to initialise the new ECU
after installation which requires the use of
specialist diagnostic equipment.

Pre-September 2002 models

25 The ECU is located in the plastic box

. . . and lift off the ECU cover - later

13.35 ECU mounting bracket retaining
bolts (arrowed) - later models

\ }l 14 ; X el A
13.27 Lift the locking catches and
disconnect the ECU wiring connectors -
early models

which forms part of the rear of the battery
tray. On some engines, access to the ECU
retaining nuts/bolts is poor and it is beneficial
to remove the battery mounting tray as
described in Chapter 5A, then remove the
ECU with the tray on the bench.

26 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

27 Where fitted, lift up the cover over the
ECU, then lift the locking catches and
disconnect the ECU wiring connectors (see
illustration).

28 Undo the retaining nuts or bolts and lift
the ECU mounting plate from the battery tray.
29 Undo the retaining nuts or bolts and
separate the ECU from the mounting plate.
30 Refitting is a reverse of the removal
procedure ensuring the wiring connectors are
securely reconnected.

Post-September 2002 models

31 The ECU is located at the rear left-hand
corner of the engine compartment, above the
suspension strut upper mounting.

32 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

33 Undo the retaining nuts and lift off the
ECU cover, where fitted (see illustrations).
34 Lift the ECU up and off the mounting
bracket, then lift the locking catches and
disconnect the wiring connectors (see
illustration).

35 If required, the mounting bracket can be
removed after undoing the three retaining nuts
(see illustration).

36 Refitting is a reverse of the removal
procedure ensuring the wiring connectors are
securely reconnected.

Idle speed stepper motor

Note: On 1.4 litre models with the Sagem
S2000 system, and all 1.6 litre models, the
stepper motor is an integral part of the throttle
housing and cannot be removed,

37 The idle speed stepper motor is fitted to
the rear of the throttle housing.

38 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter), then disconnect the
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13.38 Disconnect the wiring connector
from the idle speed stepper motor
(arrowed)...

wiring connector from the motor (see
illustration).

39 Slacken and remove the retaining screws
then remove the motor from the throttle
housing (see illustration). If necessary,
remove the throttle potentiometer to improve
access to the motor lower screw.

40 Refitting is a reversal of the removal
procedure ensuring the seal is in good

condition.

Manifold pressure sensor

41 The manifold pressure sensor is mounted
on the front of the inlet manifold.

42 Disconnect the battery negative terminal
{refer to Disconnecting the battery in the
Reference Chapter).

43 Disconnect the wiring connector then
undo the screw and remove the sensor from
the manifold (see illustration).

44 Refitting is a reversal of the removal
procedure ensuring the sensor seal is in good
condition.

Coolant temperature sensor

45 The coolant temperature sensor is
screwed into the coolant outlet housing on the
left-hand end of the cylinder head. Refer to
Chapter 3 for removal and refitting details.

Inlet air temperature sensor

Note: On 1.4 litre models with the Sagem
82000 system, and all 1.6 litre models, the

The inlet air temperature sensor clips
can be released by passing a close-
fitting ring spanner over the end of the
sensor.

13.39 ... then undo the retaining screws
(arrowed) and remove the motor from the
throttle housing - 1.4 litre models

13.43 Disconnect the manifold pressure
sensor wiring connector (1), then undo the
retaining screw (2) - 1.4 litre model shown

13.47 Disconnect the wiring connector. ..

inlet air temperature sensor is an integral part
of the throttle housing and cannot be
removed.

46 The inlet air temperature sensor is fitted to
the base of the throttle housing. On early
models, the sensor is threaded into the
underside of the throttle housing, whereas on
later models it is clipped in position.

47 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter), then disconnect the
wiring connector from the sensor (see
illustration).

48 Unscrew the sensor, or release the
retaining clips (see Tool Tip) and ease the
sensor out from the throttle housing (see
illustration).

49 Refitting is a reversal of the removal
procedure ensuring the sensor seal is in good
condition.

13.48 ... then unclip the inlet air
temperature sensor from the throttle
housing - 1.4 litre models

Crankshaft sensor

50 The crankshaft sensor is situated on the
front face of the transmission clutch housing.

51 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

52 Disconnect the sensor wiring connector
and unclip the wiring. Undo the retaining bolt
and remove the sensor and bracket assembly
from the transmission unit (see illustrations).
53 Refitting is a reversal of the removal
procedure.

Throttle housing
heating element

Note: The heating element is only fitted to
aluminium throttle housings. Plastic housings
do not need a heater.

13.52a Disconnect the wiring connector
and undo the retaining screw (arrowed). ..

13.52b ... then remove the crankshaft
sensor from the front of the transmission
clutch housing
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13.56a Disconnect the wiring connector
then undo the retaining screw (arrowed).. .

54 The heating element is fitted to the top of
the throttle housing.

55 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

56 Disconnect the wiring connector then
unscrew the retaining screw and remove the
heating element from the throttle housing (see
illustrations).

57 Refitting is a reversal of the removal
procedure.

Vehicle speed sensor

58 The vehicle speed sensor is an integral
part of the speedometer drive. Refer to
Chapter 7 for removal and refitting details.

Knock sensor

59 The knock sensor is screwed onto the
rear of the cylinder block. Refer to Chapter 5B
for removal and refitting details.

Fuel cut-off inertia switch

60 The fuel cut-off inertia switch is located in
the right-hand rear corner of the engine
compartment.

61 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

62 Cut the retaining clip (where fitted) then
unscrew the retaining nuts and remove the
switch from the vehicle, disconnecting it from
the wiring connector.

63 Refitting is a reversal of the removal
procedure. On completion, reset the switch
by firmly depressing its button,

Camshaft position sensor

Note: The camshaft position sensor is only
fitted to 1.4 litre models with Motronic MP7.3
systems.

64 The camshaft position sensor is fitted to
the rear of the coolant outlet housing on the
left-hand end of the cylinder head.

65 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

66 Disconnect the wiring connector then
unscrew the retaining bolt and remove the
sensor from the housing.

67 Refitting is a reversal of the removal
procedure, ensuring the sensor seal is in good
condition.

13.56b ... and remove the heating element
from the throttle housing - 1.4 litre models

Body accelerometer

Note: The camshaft position sensor is only
fitted to 1.4 litre models with Motronic MP7.3
systems.

68 The body accelerometer is located in the
engine compartment. To remove it, first
disconnect the battery negative terminal (refer
to Disconnecting the battery in the Reference
Chapter).

69 Disconnect the wiring connector then
unscrew the mounting bolt and remove the
sensor from the vehicle.

70 Refitting is a reversal of the removal
procedure.

Throttle valve positioner motor

71 The throttle valve positioner motor is fitted
to 1.4 litre models with the Sagem S2000
system, and all 1.6 litre models. The unit is
integral with the throttle housing, and is not
available separately.

Accelerator pedal
position sensor

Note: The accelerator pedal position sensor is
fitted to 1.4 litre models with the Sagem
S2000 systemn, and all 1.6 litre models.

72 The accelerator pedal position sensor is
located above the right-hand engine/trans-
mission mounting (see illustration).

73 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter), then disconnect the wiring
connector from the pedal position sensor.

74 Free the accelerator inner cable from the
accelerator pedal position sensor cam, then
pull the outer cable out from its mounting

-

13.72 Accelerator pedal position sensor
location (arrowed)

bracket rubber grommet. Recover the spring
clip from the outer cable.

75 Undo the two mounting bracket retaining
bolts and withdraw the pedal position sensor
and mounting bracket from the engine
compartment.

76 Undo the two nuts and bolts securing the
sensor to the mounting bracket and separate
the two components.

77 Refitting is a reversal of the removal
procedure. On completion, adjust the
accelerator cable as described in Section 3.

14 Inlet manifold -
removal and refitting

V{ did

Removal
1.4 litre models

1 Remove the air cleaner assembly as
described in Section 2.

2 Remove the fuel rail and injectors as
described in Section 13.

3 If not already done, disconnect the wiring
connectors from the throttle housing
components then unclip the harness and
position it clear of the manifold

1.6 litre models

4 Remove the throttle housing as described
in Section 12.

All models

5 Release the retaining clips and disconnect
the vacuum servo unit pipe and purge valve
pipe from the inlet manifold (see illustrations).

14.5a Disconnect the braking system

Servo vacuum pipe...

14.5b ... and the purge valve pipe from
the inlet manifold - 1.4 litre models shown
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14.9 Inlet manifold upper nuts arrowed -
1.4 litre models shown

6 Disconnect all wiring connectors from the
manifold, having first noted their fitted
positions. Release the wiring from any
retaining clips.

7 Depress the release button and disconnect
the fuel pipe and position it clear of the
manifold.

8 Where necessary, undo the retaining bolts
and remove the support bracket from the
underside of the manifold.

9 Undo the manifold retaining nuts and
withdraw the manifold from the engine
compartment (see illustration). Recover the
four manifold seals and discard them; new
ones must be used on refitting.

Refitting
10 Refitting is a reverse of the relevant
removal procedure, noting the following points:

a) Ensure that the manifold and cylinder
head mating surfaces are clean and dry,
then locate the new seals in their recesses
in the manifold (see illustration). Refit the
manifold and tighten its retaining nuts to
the specified torque.

b) Ensure that all relevant hoses are
reconnected to their original positions and
are securely held (where necessary) by
the retaining clips.

¢) Ensure the wiring is correctly routed and
all connectors are securely reconnected.

d) Adjust the accelerator cable (where
applicable) as described in Section 3.

1y
9

15 Exhaust manifold -
removal and refitting

/4

Vg

Removal

1 On 1.4 litre models with secondary air
injection, remove the secondary air injection
valve as described in Part D of this Chapter.

2 Firmly apply the handbrake, then jack up
the front of the vehicle and support it on axie
stands (see Jacking and vehicle support).

3 Trace the lambda (oxygen) sensor(s) wiring
back to the connectors and disconnect them.
4 Slacken and remove the retaining bolts and
remove the shroud from the top of the exhaust
manifold (see illustration). It may be necessary

14.10 Ensure the new sealing rings are
correctly fitted to the manifold prior to
refitting

to remove the engine lifting eye bracket from
the left-hand end of the cylinder head, and
undo the bolt and remove the oil dipstick tube.
Feed the lambda sensor wiring through the
hole in the top of the shroud as it is removed.
5 On some models, a second heat shield is
fitted on the underside of the manifold, above
the oil filter. Undo the bolts and remove the
heat shield.

6 Undo the nuts securing the exhaust front
pipe/catalytic converter to the manifold, then
remove the bolt securing the front pipe to its
mounting bracket. Disconnect the front pipe
from the manifold, and recover the gasket.

7 Undo the retaining nuts securing the
manifold to the cylinder head. Manoeuvre the
manifold out of the engine compartment, and
discard the manifold gasket(s).

Refitting

8 Refitting is the reverse of the removal
procedure, noting the following points:

a) Examine all the exhaust manifold studs for
signs of damage and corrosion; remove
all traces of corrosion, and repair or
renew any damaged studs.

b) Ensure that the manifold and cylinder
head sealing faces are clean and flat, and
fit the new manifold gasket(s). Tighten the
manifold retaining nuts to the specified
torque.

c) Reconnect the front pipe to the manifold
using the information given in Section 16.

d) Where necessary, renew the oil dipstick
tube O-ring.

16 Exhaust system - general
information, removal and
refitting

General information

1 On early models, the exhaust system
consists of four sections; the front pipe, the
catalytic converter, the intermediate pipe and
centre silencer, and the tailpipe with rear
silencer. All exhaust sections are joined by a
flanged joint. The front pipe joints are secured
by nuts and bolts, the catalytic converter joint
being of the spring-loaded ball type, to allow
for movement in the exhaust system. The

15.4 Slacken and remove the retaining
bolts (arrowed) and remove the shroud
from the top of the exhaust manifold

catalytic converter-to-intermediate pipe joint
and the intermediate pipe-to-silencer joint are
secured by a clamping ring.

2 On later models, the exhaust system
consists three sections; the front pipe with
integral catalytic converter, the intermediate
pipe and centre silencer, and the tailpipe with
rear silencer. The front pipe and intermediate
pipe sections are joined by flanged joints. All
other joints are secured by clamping rings

3 The system is suspended throughout its
entire length by rubber mountings.

Removal

4 Each exhaust section can be removed
individually or, alternatively, the complete
system can be removed as a unit. Even if only
one part of the system needs attention, it is
often easier to remove the whole systerm and
separate the sections on the bench.

5 To remove the system or part of the
system, first jack up the front or rear of the car
and support it on axle stands (see Jacking and
vehicle support). Aliternatively, position the car
over an inspection pit or on car ramps

Front pipe

Note: On /ater models, the catalytic converter
is integral with the front pipe.

6 Trace the wiring back from the lambda
sensor to its wiring connectors, which are
clipped to the transmission housing, and
disconnect them from the main harness.

7 Undo the nuts securing the front pipe
flange joint to the manifold, and the single bolt
securing the front pipe to its mounting bracket
(see illustration). Separate the flange joint
and collect the gasket.

16.7 Front pipe-to-manifold nuts (arrowed)
- early models
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16.12 Front pipe-to-intermediate pipe
spring-loaded joint - later models

8 Slacken and remove the two nuts securing
the front pipe flange joint to the catalytic
converter or intermediate pipe, and recover
the spring cups and springs. Remove the
bolts, then withdraw the front pipe from
underneath the vehicle, and recover the wire-
mesh gasket.

Catalytic converter (early models)

Note: On later models, the catalytic converter
is integral with the front pipe.

9 Undo the two nuts securing the front pipe
flange joint to the catalytic converter. Recover
the springs and spring cups, and withdraw the
bolts.

10 Slacken the catalytic converter clamping
ring bolts and disengage the clamp from the
flange joint.

11 Free the converter, then withdraw it from
underneath the vehicle, and recover the wire-
mesh gasket from the front pipe joint.

Intermediate pipe
12 On later models, slacken and remove the
two nuts securing the front pipe flange joint to

the intermediate pipe, and recover the spring
cups and springs (see illustration). Remove

. A b

16.13 Slacken and remove the nut, washer

and bolt, then free the clamping ring from
the flange joint

the bolts, then withdraw the front pipe from
underneath the vehicle, and recover the wire-
mesh gasket.

13 Slacken the clamping ring bolts and
disengage the clamp(s) from the flange joint(s)
(see illustration).

14 Unhook the intermediate pipe from its
mounting rubber and remove it from
underneath the vehicle.

Tailpipe

15 Slacken the tailpipe clamping ring bolts
and disengage the clamp from the flange
joint.

16 Unhook the tailpipe from its mounting
rubbers and remove it from the vehicle.

Complete system

17 Disconnect the lambda sensor wiring
connectors from the main wiring harness.

18 Undo the nuts securing the front pipe
flange joint to the manifold, and the single bolt
securing the front pipe to its mounting
bracket. Separate the flange joint and collect
the gasket. Free the system from all its
mounting rubbers and lower it from under the
vehicle.

Heat shield(s)

19 The heat shields are secured to the
underside of the body by various nuts ang
bolts. Each shield can be removed once the
relevant exhaust section has been removed, |§
a shield is being removed to gain access to g
component located behind it, it may prove
sufficient in some cases to remove the
retaining nuts and/or bolts, and simply lower
the shield, without disturbing the exhaust
system.

Refitting

20 Each section is refitted by reversing the
removal sequence, noting the following
points:

a) Ensure that all traces of corrosion have
been removed from the flanges and
renew all necessary gaskets.

b) Inspect the rubber mountings for signs of
damage or deterioration, and renew as
necessary.

¢) Prior to assembling the spring-loaded
joint, a smear of high-temperature grease
should be applied to the joint mating
surfaces.

d) Where joints are secured together by a
clamping ring, apply a smear of exhaust
system jointing paste to the flange joint,
to ensure a gas-tight seal. Tighten the
clamping ring nuts evenly and
progressively, so that the clearance
between the clamp halves remains equal
on either side.

e) Prior to tightening the exhaust system
fasteners, ensure that all rubber
mountings are correctly located, and that
there is adequate clearance between the
exhaust system and vehicle underbody.

f) Ensure that the lambda sensor wiring is
reconnected correctly and secured to the
underbody by the refevant retaining clips.
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Chapter 4 Part B:
Fuel and exhaust systems —
1.8 and 1.9 litre (XUD series) diesel models

CO ntentS Section number Section number

Accelerator cable — removal, refitting and adjustment ...... ....11 Fuel injectors — testing, removal and refitting .................. 10
Accelerator pedal —removaland refitting . .................... 12 Fuel system-primingandbleeding ..............cociiui... 2
Air cleaner and associated components - removal and refitting ... 3 Fueltank-removalandrefitting ...........ccooviviiiiino.... 14
A filter renewal . ... oG n sarnaainh dn s s s n e See Chapter 1B General information and precautions ............covviiennnn. 1
Exhaust system — general information and component renewal ....16 Injection timing — checking methods and adjustment . .. ......... 6
Fast idle thermostatic sensor — removal, refitting and adjustment .. 4  Injection timing (Bosch fuel injection pump) — checking and

EuBl flter-renewal . « 5 L e G s AT 8 (v o, s i See Chapter 1B ST ) e e S T S e e R S SR e e e 8
Fual filker water araiing .. coaietion s e s e e See Chapter 1B Injection timing (Lucas fuel injection pump) — checking and

Fuel gauge sender and pick-up unit - removal and refitting ....... 13 BONCIBUTIETIL = ot s v d R mon TR Bt a-n i e W ey gl g e 7
Fuel injection pump-adjustment . . .. ... .o i iiii i, 9 Manifolds—removalandrefitting .......ccivmrirreniiinieans 15
Fuel injection pump -~ removal and refitting . . . ... ... . ._.... ... 5

Degrees of difficulty

[ Easy, suitable for 2., | Fairly easy, suitable Fairly difficuit, 2 Difficult, suitable for 5., | Very difficult, A,
| novice with littie :.T;' > | for beginner with S | suitable for competent 5\ expenenced DIY § suitable for expert DIY §
| experience Sglson'!eexper;erce ‘3: DIY mechanic X mechanic Qlorpxtﬁe;gona: ?\\

Specifications

General

T N . RNttt 5 s e o 4 4 i i e w2 L Rear-mounted fuel tank, distributor fuel injection pump with integral
transfer pump, indirect injection.

1t oRe el prEee R E e Rt e L S 1-3-4-2 (No 1 at flywheel end)

Injection pump

Type PR T, SE A LU g A TS Ao sl Salsr ek e e Liinq N R R ute nMEBOBCH A LHCAS

G T O B LT T T o' d 1 (e 0 o b 0 TR EA o Clockwise, viewed from sprocket end

Pump timing*:
Lucas pump — engine code A9A (XUD7L), DB (XUD9A) and DJY (XUDSY):
Static timing:
I N N e b a1 R 2 e A No 4 piston at TDC
PN DOBIHON < SRk e s stk m st oo s s & it Aoy GG e su (s Value shown on pump -~ see text
Bosch pump — engine code DJY (XUD8Y):
Static timing:

ENQING DOSIDION -0l a s s s ssnssipensssnissss «es:1v:2+. No4 piston at TDC
POND N IO R RTINS = v s v s < oo o Sl e S 0.66 = 0.02 mm
Idle speed:
Without air conditioning ............. A - = N g 800 +0-50 rpm
With air CONGITING ; - . sosa sinmasloinis/vs o o imibasiai is s asa e s s 850 +0 -50 rpm
L T R W 1 s o (N I S O 1500 = 100 rpm
Anti-stall shim thickness™:
Y e TR TR e S 4.0 mm
WV HOBOR PRI . - . L i e e e - « oie st T i s % e 3.0 mm
RS ST T R ST e U e . 950 = 50 rpm
Maximum speed™:
Engine codes A9A (XUD7L) and D9B (XUD9A) .............. ... 9150 +125 pm
Engine code DJY (XUD9Y):
With Lucaspump ......... i P S L LR A R 5150 + 125 rpm
W BOGCI PUIND. 5505 ss a5 atrive o o o oo 5 S i ore s 5w s s iia 5100 + 80 rpm

* Refer to Chapter 2B for further information on engine code identification
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Injectors

Type

Opening pressure:
With Lucas pump

WithBoschpump ...ccvviennannncannns

Torque wrench settings
Fuel pipe unionnuts .......

Injection pump sprocket puller bolts
Injection pump timing hole blanking plug:
Lucas pump
Bosch pump

Injectorstocylinderhead .................

No 4 cylinder TDC blanking plug

1 General information and
precautions

General information

1 The fuel system consists of a rear-mounted
fuel tank, a fuel filter with integral water
separator, a fuel injection pump, injectors and
associated components. Before passing
through the filter, the fuel is heated by coolant
flowing through the base of the fuel
filter/thermostat housing.

2 Fuel is drawn from the fuel tank to the fuel
injection pump by a vane-type transfer pump
incorporated in the fuel injection pump.
Before reaching the pump, the fuel passes
through a fuel filter, where foreign matter and
water are removed. Excess fuel lubricates the
moving components of the pump, and is then
returned to the tank.

3 The fuel injection pump is driven at half-
crankshaft speed by the timing belt. The high
pressure required to inject the fuel into the
compressed air in the swirl chambers is
achieved by a cam plate acting on a single
piston on the Bosch pump, or by two
opposed pistons forced together by rollers
running in a cam ring on the Lucas (CAV)
pump. The fuel passes through a central rotor
with a single outlet drilling which aligns with
ports leading to the injector pipes.

4 Fuel metering is controlled by a centrifugal
governor, which reacts to accelerator pedal
position and engine speed. The govemnor is
linked to a metering valve, which increases or
decreases the amount of fuel delivered at
each pumping stroke.

5 Basic injection timing is determined when
the pump is fitted. When the engine is
running, it is varied automatically to suit the
prevailing engine speed by a mechanism
which tumns the cam plate or ring.

6 The four fuel injectors produce a
homogeneous spray of fuel into the swirl
chambers located in the cylinder head. The

Injection pump mounting nuts/bolts ... ......
Injection pump sprocketnut . .. ............

Pintle

140 bars
130 bars

injectors are calibrated to open and close at
critical pressures to provide efficient and even
combustion. Each injector needle is lubricated
by fuel, which accumulates in the spring
chamber and is channelled to the injection
pump returmn hose by leak-off pipes.

7 Bosch or Lucas fuel system components
may be fitted, depending on the model.
Components from the latter manufacturer are
marked either ‘CAV, ‘Roto-Diesel’ or ‘Con-
Diesel’, depending on their date and place of
manufacture. With the exception of the fuel
filter assembly, new components must be of
the same make as those originally fitted.

8 Cold starting is assisted by preheater or
‘glow plugs’ fitted to each swirl chamber. A
thermostatic sensor in the cooling system
operates a fast idle lever on the injection
pump to increase the idling speed when the
engine is cold.

9 A stop solenoid cuts the fuel supply to the
injection pump rotor when the ignition is
switched off, and there is also a hand-
operated stop lever for use in an emergency
(see illustrations).

10 Provided that the specified maintenance
is carried out, the fuel injection equipment will
give long and trouble-free service. The
injection pump itself may well outlast the
engine. The main potential cause of damage
to the injection pump and injectors is dirt or
water in the fuel.

1.9a Hand-operated stop lever (arrowed) —
Lucas pump

Ibf ft

11 Servicing of the injection pump and
injectors is very limited for the home
mechanic, and any dismantling or adjustment
other than that described in this Chapter must
be entrusted to a Peugeot/Citroén dealer or
fuel injection specialist.

Precautions
Warning: It is necessary to take
certain precautions when

working on the fuel system

components, particularly the
fuel injectors. Before carrying out any
operations on the fuel system, refer to the
precautions given in ‘Safety first!’ at the
beginning of this manual, and to any
additional warning notes at the start of the
relevant Sections.

2 Fuel system - N
priming and bleeding R
X

1 After disconnecting part of the fuel supply
system or running out of fuel, it is necessary
to prime the system and bleed off any air
which may have entered
components.

2 All models are fitted with a hand-operated
priming pump, consisting of a rubber bulb,

the system

1.9b Hand-operated stop lever (arrowed)
Bosch pump
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2.2 Hand-operated fuel system priming
pump
which is located on the right-hand side of the
engine compartment (see illustration).
3 An automatic bleed valve is fitted to certain
engines, which bleeds the air from the low
pressure circuit when it is primed. On engines
without an automatic bleed valve, a bleed
screw is fitted to the injection pump fuel inlet
pipe union bolt. Where a bleed screw is fitted,
slacken the screw half a tumn.
4 Pump the priming pump bulb until fuel free
from air bubbles emerges from the bleed
screw (where fitted), or until resistance is feit.
Retighten the bleed screw.
5 Switch on the ignition (to activate the stop
solenoid) and continue pumping the priming
pump until firm resistance is feit, then pump a
few more times.
6 If a large amount of air has entered the
pump, place a wad of rag around the fuel
return union on the pump (to absorb spilt fuel),
then slacken the union. Operate the priming
plunger (with the ignition switched on to
activate the stop solenoid), or crank the engine
on the starter motor in 10 second bursts, until
fuel free from air bubbles emerges from the fuel
union, Tighten the union and mop-up split fuel.
Warning: Be prepared to stop the
engine if it should fire, to avoid
excessive fuel spray and spillage.
7 If air has entered the injector pipes, place
wads of rag around the injector pipe unions at
the injectors (to absorb spilt fuel), then slacken
the unions. Crank the engine on the starter
motor until fuel emerges from the unions, then
stop cranking the engine and retighten the
unions. Mop-up spilt fuel. Refer to the warning
given in the previous paragraph.

4.4a Fast idle cable end fitting clamp nut
(arrowed) - Lucas pump

3.5 Front air distribution housing securing
bolt (arrowed)

8 Start the engine with the accelerator pedal
fully depressed. Additional cranking may be
necessary to finally bleed the system before
the engine starts.

3 Air cleaner and associated
components - removal and
refitting

Gt
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Removal

Air cleaner

1 Siacken the retaining clips securing the air
cleaner-to-manifold duct in position and undo
the duct mounting bolt. Disconnect the duct
and remove it from the engine.

2 Slacken and remove the two bolts securing
the air intake duct to the front body panel.
Slacken the retaining clip then detach the
duct from the side of the air cleaner and
remove it from the vehicle.

3 Undo the bolt securing the base of the air
cleaner housing to the support bracket. Lift up
the housing. disengage the front locating
pegs and remove it from the vehicle.

Air distribution housing -

1.9 litre models

4 Disconnect the air duct and the crankcase
breather hose from the front of the air
distribution housing.

5 Unscrew the two bolts securing the housing
to the front mounting brackets (see

illustration). Recover the spacer plates.
bolts securing the

6 Unscrew the four

clamp screw (arrowed) - Bosch pump

3.6 Air distribution housing-to-inlet
manifold bolts (arrowed)
housing to the inlet manifold. Recover the
washers (see illustration).
7 Lift the housing from the inlet manifold, and
recover the seals.

Refitting

8 Refitting is the reverse of the relevant
removal procedure. Examine the condition of
the seals and renew if necessary.

4 Fast idle thermostatic
sensor - removal, refitting and
adjustment

Tyt ty
f
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Note: A new sealing washer must be used
when refitting the sensor.

Removal

1 The thermostatic sensor is located in the
side of the thermostat/fuel filter housing.

2 For improved access on 1.9 litre models,
remove the air distribution housing as
described in Section 3. If necessary, also
remove the intake duct, and disconnect the
breather hose from the engine oil filler tube.
Refer to the relevant Sections of this Chapter
for further information.

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

4 Loosen the clamp screw or nut (as

applicable), and disconnect the fast idle cable
end fitting from the inner cable at the fuel
injection pump fast idle lever (see illustrations).
5 Slide the cable from the adjustment screw
located in the bracket on the fuel injection
pump (see illustration).

adjustment screw - Bosch pump
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4.6 Fast idle thermostatic sensor (arrowed)

6 Using a suitable open-ended spanner,
unscrew the thermostatic sensor from the fuel
filter/thermostat housing, and withdraw the
sensor complete with the cable (see
illustration). Recover the sealing washer,
where applicable.

Refitting

7 If sealing compound was originally used to
fit the sensor in place of a washer, thoroughly
clean all traces of old sealing compound from
the sensor and housing. Ensure that no traces
of sealant are left in the internal coolant
passages of the housing.

8 Fit the sensor, using suitable sealing
compound or a new washer as applicable,
and tighten it securely.

9 Insert the adjustment screw into the
bracket on the fuel injection pump, and screw
on the locknut finger-tight.

10 Insert the inner cable through the fast idle
lever, and position the end fitting on the cable,
but do not tighten the clamp screw or nut (as
applicable).

11 Adjust the cable as described in the
following paragraphs.

Adjustment

12 With the engine cold, push the fast idle
lever fully towards the flywheel end of the
engine. Tighten the clamp screw or nut with
the cable end fitting touching the lever.

13 Adjust the screw to ensure that the fast
idle lever is touching its stop, then tighten the
locknut.

14 Measure the exposed length of the inner
cable.

15 Refit the components removed for access
to the sensor, with reference to the relevant
Sections of this Chapter.

16 Refill the cooling system as described in
Chapter 1B, and run the engine to its normal
operating temperature.

17 Check that the fast idle cable is slack. If
not, it is likely that the sensor is faulty.

18 With the engine hot, check that there is
approximately 0.5 to 1 mm of free play in the
cable on Lucas injection pumps and 5 to
6 mm of free play in the cable on Bosch
injection pumps. This indicates that the
thermostatic sensor is functioning correctly.

5.9a Disc