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oo4 INtroduction 

The Toyota Aygo was introduced into the 

UK in June 2005, and was built in the same 

factory as the Peugeot 107 and Citroen C1. 

Largely designed by Toyota, using the new 

1.0 litre, 3-cylinder VVT-i engine in all three 

vehicles. 
Complementing the small yet spacious 

body is a small-capacity engine, which thanks 

to multipoint injection, four valves per cylinder 

and variable valve timing, manages to offer 

the performance of larger units. The engine is 

mounted transversely at the front of the car. 

As befits a modern supermini, the Aygo 

offers high levels of passenger safety, with an 
impact-absorbing bodyshell and highly-rigid 

cabin, driver and passenger’s airbags, and 

seat belt tensioners. Most of the latest models 

also have side airbags fitted. 
Three- and five-door Hatchback models are 

available; all models have front-wheel-drive, 

with a five-speed manual transmission (MT) or 

a five-speed Multi-Mode Transmission (MMT). 
The front suspension is of conventional 
MacPherson strut type, incorporating lower 

arms, and an anti-roll bar; at the rear, a semi- 
independent beam axle is combined with 

compact under-floor springs to provide a 

more spacious load area. 

The Aygo has a high equipment level, even 

at the lower end of the model range. The latest 
models all feature a driver’s airbag, anti-lock 

brakes, trip computer, engine immobiliser, 

adjustable folding rear seat, radio/CD and 

electric power steering -— central locking, 

electric windows and air conditioning are 

among the equipment fitted higher up the 

range. 
For the home mechanic, the Aygo is a 

straightforward car to maintain and repair, 

since design features have been incorporated 
to reduce the actual cost of ownership to 

a minimum, and most of the items requiring 
frequent attention are easily accessible. 

Your Toyota Aygo manual 
The aim of this manual is to help you 

get the best value from your car. It can do 

so in several ways. It can help you decide 

what work must be done (even should you 

choose to get it done by a garage). It will also 
provide information on routine maintenance 
and servicing, and give a logical course of 

action and diagnosis when random faults 
occur. However, it is hoped that you will use 
the manual by tackling the work yourself. 

On simpler jobs it may even be quicker than 

booking the car into a garage and going there 

twice, to leave and collect it. Perhaps most 

important, a lot of money can be saved by 

avoiding the costs a garage must charge to 

cover its labour and overheads. 
The manual has drawings and descriptions 

to show the function of the various components 

so that their layout can be understood. Tasks 

are described and photographed in a clear 

step-by-step sequence. 
References to the ‘left’ and ‘right’ of the 

car are in the sense of a person 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 car 

manufacturers make alterations and design 

changes during the production run of a 

particular car of which they do not inform 

us. No liability can be accepted by the 

authors or publishers for loss, damage or 

injury caused by any errors in, or omissions 

from, the information given. 



Safety First! o-s 
Working on your car can be dangerous. 

This page shows just some of the potential 

risks and hazards, with the aim of creating a 
safety-conscious attitude. 

General hazards 
Scalding 

e Don’t remove the radiator or expansion tank 
cap while the engine is hot. 
e Engine oil, transmission fluid or power 

steering fluid may also be dangerously hot if 
the engine has recently been running. 

Burning 

e 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 

e When working under or near 
a raised vehicle, always 
supplement the jack ae ee 
with axle stands, 

or use drive-on YE 

ramps. 
Never venture || sae 1 
under a car 

which is only e 

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. 
e Another cause of fire is an electrical 

overload or short-circuit. Take care when 

repairing or modifying the vehicle wiring. 

e Keep a fire extinguisher handy, of a type 

suitable for use on fuel and electrical fires. 

Electric shock 

Ignition HT and 
Xenon headlight 

voltages can ale 

be dangerous, ~ 

especially to ~~ 

people with 

heart problems or 

a pacemaker. Don’t 

work on or near 
these systems with 

the engine running or 
the ignition switched on. 

e Mains voltage is also dangerous. Make 

sure that any mains-operated equipment is 

correctly earthed. Mains power points should 

be protected by a residual current device 
(RCD) circuit breaker. 

Fume or gas intoxication 

e Exhaust fumes are 

poisonous; they 

can contain carbon 

monoxide, which is 

rapidly fatal if inhaled. 

Never run the engine 
in a confined 

space such as 

a garage with the 
doors shut. 

e Fuel vapour is also 

poisonous, as are the vapours from some 

cleaning solvents and paint thinners. 

Poisonous or irritant substances 

e 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. 

e Prolonged contact with used engine oil 
can cause skin cancer. Wear gloves or use 
a barrier cream if necessary. Change out of 

oil-soaked clothes and do not keep oily rags 
in your pocket. 

e Air conditioning refrigerant forms a 
poisonous gas if exposed to a naked flame 

(including a cigarette). It can also cause skin 

burns on contact. 

Asbestos 

e Asbestos dust can cause cancer if inhaled 

or swallowed. Asbestos may be found in 
gaskets and in brake and clutch linings. 

When dealing with such components it is 

safest to assume that they contain asbestos. 

Remember... 
DQ 
° 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. 

e 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. 

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

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

Special hazards 
Hydrofluoric acid 

e 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 4000C. 

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 concerned. 

e 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. 
e 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 

e Air bags can cause injury if they go off 
accidentally. Take care when removing the 
steering wheel and trim panels. Special 

storage instructions may apply. 

Diesei injection equipment 

® Diesel injection pumps supply fuel at very 

high pressure. Take care when working on the 
fuel injectors and fuel pipes. 

Warning: Never expose the hands, 

face or any other part of the body 

to injector spray; the fuel can 

penetrate the skin with potentially fatal 

results. 

DON'T 

e Don't attempt to lift a heey * ecnponehh 

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. 



oe Roadside repairs 
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. 
Switch on the headlights and try to start the engine. If the 

headlights go very dim when you’re trying to start, the battery is 
probably flat. Get out of trouble by jump starting (see next page) 

using a friend’s car. 

Check the condition and security of the 
battery connections. 

mr ee 

With the ignition off, check that the wiring 
connectors are securely connected to the 
three ignition coils. These are positioned 

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-repellent aerosol product (WD-40 or 
equivalent) on ignition and fuel system electrical connectors like 

those shown in the photos. Pay special attention to the ignition 

coil wiring connector and HT leads. 

Check that the camshaft wiring plug is 

securely connected, on the left-hand end 
of the cylinder head. 

underneath the upper air filter cover. 

Check that 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. 

mS he rs 

Check that the crankshaft wiring plug is 
securely connected, on the right-hand 

side, lower part of the timing chain cover. 

* 

With the ignition off, check the fuses 
and relays in the engine compartment 
fusebox, behind the battery. 
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FINNS hea starting will get you out 

trouble, but you mtn correct 
van whatever made the battery go 

" flat in the first place. There are 
__ three possibilities: 

The battery has been aeiicd by 
| # repeated attempts to eonkee or a 
| leaving thelightson, 

The charging system is not jnedlling. 
‘f=properly (alternator drivebelt slack 
or broken, alternator wiring fault or 
alternator itself faulty). 

The battery itselfisatfault 
J (electrolyte low, or battery worn out). 

Unclip the plastic cover and connect the 

red jump lead to the positive (+) battery 
terminal. 

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

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

Caution: Remove the key in case the 

central locking engages when the 

jump leads are connected 

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

booster battery. 

--7 r- 

O00000 

Connect the other end of the red jump 

lead to the positive (+) terminal of the 

Jump starting 
v_ Take note of any special precautions 

printed on the battery case. 

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

Vv lf 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). 

Connect one end of the black jump lead 
to the negative (-) terminal of the booster 

battery. 

eee ea gS 

Connect the other end of the black 
jump lead negative (-) terminal to the 

metal casting bracket on the front of the 
cylinder head. 

Make sure that the jump leads will not 

come in to contact with the cooling fan, 
drivebelts or any other moving parts on 
the engine. 

Start the engine, then with the engine 
running at fast idle speed, disconnect 

the jump leads in the reverse order of 

connection, ie, negative (black) lead first. 

Securely refit the plastic cover to the 

battery positive terminal when completed. 



og Roadside repairs 

Wheel changing 
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. 

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 warning lights if necessary. 

Changing the wheel 

4 

The spare wheel and tools are located in 

the luggage compartment, under the boot 
carpet. Fold back the carpet, and then lift 

out the plastic wheel cover. Remove the tool 

tray, which contains the jack, wheelbrace and 

towing eye. 

Locate the jack head below the jacking 
point nearest the wheel to be changed. 

The jacking points are between two small 
indentations in the sill lower edge. Only use 

the jack on firm, level ground. Ensure that 

the slot in the jack head engages with the sill 
flange at the jacking point. 

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

Apply the handbrake and engage first or 

reverse gear. 
Chock the wheel diagonally opposite the 

Unscrew the spare wheel retainer anti- 

clockwise, and then lift out the spare 
wheel. 

Turn the jack handle clockwise until the 

wheel is raised clear of the ground, then 
unscrew the wheel bolts and lift the 

punctured wheel clear. Place the wheel under 

the vehicle sill in case the jack fails. 

Lower the car to the ground, and then 

finally tighten the wheel nuts in a diagonal 

sequence. Refit the wheel trim (where 
applicable). Ideally, the wheel nuts should be 

slackened and retightened to the specified 

torque at the earliest opportunity. 

one being removed — a couple of large 
stones will do for this. 

[_] Ifthe ground is soft, use a flat piece of 
wood to spread the load under the jack. 

On models with alloy wheels, one of the 
wheel bolts may be of the locking type — 

use the ‘key’ tool (a special socket usually 
provided in the glovebox) with the wheelbrace to 

undo this. On models with steel wheels, prise off 
the wheel trim from the punctured wheel, using 

the end of the wheelbrace. Use the wheelbrace 
to loosen each wheel bolt by half a turn. 

Fit the spare wheel. Refit the wheel 
bolts, and tighten moderately with the 
wheelbrace. 

Finally... 

[_] Remove the wheel chocks. 
[_] Stow the jack and tools in the correct 

locations in the car. 

[_] 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 
at the earliest opportunity. 
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Identifying leaks 
Puddles on the garage floor or drive, 

or obvious wetness under the bonnet or 

underneath the car, suggest a leak that 
needs investigating. It can sometimes be 
difficult to decide where the leak is coming 

from, especially if an engine undershield is 
fitted. 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 

4 2 Serta ‘ar 

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. 

i 

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

ake fluid 

oe 

Br 

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

The smell of a fluid leaking from 
the car may provide a clue to 

what's leaking. Some fluids are 

distinctively coloured. It may 

help to remove the engine undershield, 

clean the car carefully and to park it over 
some clean paper overnight as an aid to 

HAYNES 

locating the source of the leak. 

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

Gearbox oil can leak from the seals at the 

inboard ends of the driveshafts. 

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: 
[JUse a proper tow-rope —- they are not 

expensive. The vehicle being towed must 

display an ON TOW sign in its rear window. 

[JAlways turn the ignition key to the ‘on’ 
position when the vehicle is being towed, 
so that the steering lock is released, and the 

direction indicator and brake lights work. 

JA front towing eye is located with the jack 

and wheelbrace in the luggage compartment 

(see Wheel changing). The rear lashing eye (not 
designed for towing) is a conventional loop 
under the rear bumper. To fit the front towing 

eye, prise out the cover on the right-hand side 

of the front bumper, and remove it. Screw the 

towing eye in as far as it will go (noting that it 

has a left-hand thread) and tighten it with the 

wheelbrace. 
(_|Before being towed, release the handbrake 

and select neutral on the transmission. 

[_]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. 

On models with power steering, greater-than- 
usual steering effort may also be required. 

The driver of the car 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. 

Only drive at moderate speeds and keep the 

distance towed to a minimum. Drive smoothly 

and allow plenty of time for slowing down at 
junctions. 
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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: 

[]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 

(_]lf your car develops a brake fluid leak, the 
first time you might know about it is when your 

brakes don’t work properly. Checking the level 
regularly will give advance warning of this kind 

of problem. 
If the oil or coolant levels run low, the cost 

of repairing any engine damage will be far 

greater than fixing the leak, for example. 

A Engine oil level dipstick 

B Engine oil filler cap 

C Coolant reservoir 

(expansion tank) 

D Brake fluid reservoir 

E Screen washer fluid 
reservoir 
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Engine oil level 

Before you start 
V Make sure that the car is on level ground. 
V Check the oil level before the car is driven, 
or at least 5 minutes after the engine has been 
switched off. 

TANS if ‘the oil ds checked 

The correct oil 
Modern engines place great demands on their 
oil. It is very important that the correct oil for 

your car is used (see Lubricants and fluids). 

Car care 
@ If you have to add oil frequently, you should 

check whether you have any oil leaks. Place 

some clean paper under the car overnight, 

and check for stains in the morning. If there 

are no leaks, then 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 located in a tube at the 
right-hand rear of the engine; withdraw 
the dipstick from the tube to check oil 
level. 

Note the oil level on the end of the 
dipstick, which should be within the upper 
and the lower marks (dots). If the engine is 

very hot, the oil level may appear to be above 
the upper mark, owing to thermal expansion. 

Approximately 1.0 litre of oil will raise the level 

from the lower to the upper mark. 

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. 

Oil is added ‘erough the filler cap on ifs 

top of the engine. Unscrew the filler cap, 
then top-up the level. If required, use a 

funnel to reduce spillage. Add the oil slowly, 

checking the level on the dipstick often. Don’t 
overfill. 

Coolant level 

AN 
Warning: Do not attempt to 

remove the expansion tank 

pressure cap when the engine is 

hot, as there is a very great risk 

of scalding. Do not leave open 

containers of coolant about, as it 

is poisonous. 

The coolant level varies with the tem- 
perature of the engine. The see-through 
expansion tank (located behind the 

radiator) has F (full) and L (low) level markings. 
When cold the level should be between the 
two marks. When the engine is hot, the level 

may rise slightly above the F mark. 

Car care 
@ With a sealed-type cooling system, adding 

coolant should not be necessary on a regular 
basis. If frequent topping-up is required, it is 

likely there is a leak. Check the radiator, all 

hoses and joint faces for signs of staining or 
wetness, and rectify as necessary. 

If topping-up is necessary, wait until the 
engine is cold, then remove the cap on 

the expansion tank. 

@ 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 diluted. 

Add a mixture of water and antifreeze to 

the expansion tank, until the coolant is up 

to the F mark. Use antifreeze of the same 

type (and colour) as that which is already in 

the system. Refit the cap securely. 
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Brake fluid level 

AN 
Warning: 

e Brake fluid can harm your eyes 

and damage painted surfaces, 

so use extreme caution when 

handling and pouring it. 

e Do not use fluid that has been 

standing open for some time, 

as it absorbs moisture from the 

The MAX and MIN marks are indicated 

on the side of the reservoir, which is 
located right at the back of the engine 

compartment, on the driver’s side. The fluid 

level must be kept between these two marks. 

air, which can cause a dangerous loss of 

braking effectiveness. 

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 topping-up is necessary, first wipe the 
area around the filler cap with a clean rag, 

then unscrew the cap. When adding fluid, 
it’s a good idea to inspect the reservoir. The 

fluid should be changed if it appears to be 

dark, or if dirt is visible. 

@ The fluid level in the reservoir will drop 

slightly as the brake pads wear down, but 

the fluid level must never be allowed to drop 

below the MIN mark. 
@ If a leak is suspected, the car should not 

be driven until the braking system has been 

checked. Never take any risks where brakes 

are concerned 

Carefully add fluid, 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. Wipe off any spilt fluid. 

Screen washer fluid level 
@ Screenwash additives not only keep the 
windscreen clean during bad weather, they 

also prevent the washer system freezing in 
cold weather — which is when you are likely to 

need it most. Don’t top-up using plain water, 

as the screenwash will become diluted, and 
will freeze in cold weather. 

Warning: On no account use 

A engine coolant antifreeze in the 

screen washer system - this may 

damage the paintwork. 

The windscreen/tailgate washer fluid 
reservoir filler neck is located on the 

driver’s side of the engine compartment, 

behind the headlight. If topping-up is 
necessary, open the cap. 

When topping-up the reservoir, a 

screenwash additive should be added 

in the quantities recommended on the 
bottle. 
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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. For maximum clarity 
of vision, wiper blades should be renewed 

annually, as a matter of course. 

To remove a windscreen wiper blade, pull 
the arm fully away from the screen until it 

locks. Depress the locking clip at the base 
of the mounting block, and slide the blade out 

of the hooked end of the arm. 

Don’t forget to check the tailgate wiper 
blade as well. Unclip the blade from the 

wiper arm to renew. 

Battery 
Caution: Before carrying out any work on 

the vehicle battery, read the precautions 

given in ‘Safety first!’ at the start of this 

manual. 
UV Make sure that the battery tray is in 

good condition, and that the clamp is tight. 

Corrosion on the tray, retaining clamp and the 
battery itself can be removed with a solution 

of water and baking soda. Thoroughly rinse 

all cleaned areas with water. Any metal parts 

damaged by corrosion should be covered with 
a zinc-based primer, then painted. 

V Periodically (approximately every three 

months), check the charge condition of the 

battery as described in Chapter 5A. 
v If the battery is flat, and you need to jump 
start your vehicle, see Roadside Repairs. 

HAYNES 

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 passenger 

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, fluffy 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. 
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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. 

ee 

Tread Depth - manual check 

Alternatively, tread wear can be 
monitored with a simple, inexpensive device 

known as a tread depth indicator gauge. 

Tyre tread wear patterns 

Shoulder Wear 

Underinflation (wear on both sides) 

Under-inflation will cause overheating of the 
tyre, because the tyre will flex too much, and 

the tread will not sit correctly on the road 

surface. This will cause a loss of grip and 
excessive wear, not to mention the danger of 

sudden tyre failure due to heat build-up. 

Check and adjust pressures 
Incorrect wheel camber (wear on one side) 

Repair or renew suspension parts 

Hard cornering 
Reduce speed! 

Centre Wear 

Overinflation 
Over-inflation will cause rapid wear of the 

centre part of the tyre tread, coupled with 

reduced grip, harsher ride, and the danger of 
shock damage occurring in the tyre casing. 
Check and adjust pressures 

If you sometimes have to inflate your car’s 

tyres to the higher pressures specified for 
maximum load or sustained high speed, don’t 

forget to reduce the pressures to normal 
afterwards. 

New tyres should be balanced when they are 
fitted, but it may become necessary to re- 

balance them as they wear, or if the balance 
weights fitted to the wheel rim should fall off. 
Unbalanced tyres will wear more quickly, as 

will the steering and suspension components. 

Wheel imbalance is normally signified by 
vibration, particularly at a certain speed 

(typically around 50 mph). If this vibration is 

felt only through the steering, then it is likely 
that just the front wheels need balancing. If, 
however, the vibration is felt through the 
whole car, the rear wheels could be out of 
balance. Wheel balancing should be carried 
out by a tyre dealer or garage. 

3 Tyre Pressure Check 

Check the tyre pressures regularly with 

the tyres cold. Do not adjust the tyre 

pressures immediately after the vehicle has 
been used, or an inaccurate setting will result. 

Uneven Wear 

Front tyres may wear unevenly as a result of 
wheel misalignment. Most tyre dealers and 
garages can check and adjust the wheel 
alignment (or "tracking") for a modest charge. 
Incorrect camber or castor 
Repair or renew suspension parts 

Malfunctioning suspension 
Repair or renew suspension parts 
Unbalanced wheel 

Balance tyres 

Incorrect toe setting 

Adjust front wheel alignment 

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

If a single indicator light, brake light or 

headlight has failed, it is likely that a bulb 
has blown and will need to be renewed. 

Refer to Chapter 12 for details. If both brake 
lights have failed, it is possible that the brake 
light switch operated by the brake pedal has 

failed. Refer to Chapter 9 for details. 

v Visually check all accessible wiring 

connectors, harnesses and retaining clips for 

security, and for signs of chafing or damage. 

If more than one indicator light or headlight 
has failed, it is likely that either a fuse has 
blown, or that there is a fault in the circuit 

(see Chapter 12). The main fuses are mounted 
behind the battery in the engine compartment. 

There are also fuses inside the passenger 
compartment behind the instrument panel. 

Ss if you need to check your 
brake lights and indicators — 
unaided, back up to a wall or 

~~ garage door and operate the 
lights. The reflected light should show if 

: they a are working properly. , 

To renew. a blown fuse remove it using 

the plastic tweezer tool provided (where 
applicable). Fit a new fuse of the same 

rating, available from car accessory shops. 
It is important that you find the reason that 
the fuse blew (see Electrical fault finding in 

Chapter 12). 



oei¢ Lubricants, fluids and tyre pressures 

Lubricants and fluids 
ENGINGs! ser ante kn ke ener atta d &. ee e's ais eae ne ee Engine oil, SAE 5W-30 or 10W-30 to specification 

API SL or SM 

GOONNG'SYSIOM 22:24 ss. ictigae ss . dea owemae oe Ethylene glycol-based antifreeze 
suitable for use in mixed-metal engines 
Super Long Life Coolant (SLLC) or equivalent 

TRANSMISSION... 4.500 woe ee ey sas ss Sen ahaa. Gear oil to specification API GL-4 
Exxon Mobil LV 75 W 

Grakesystemsacct hides eas . SRS. Ae. Hydraulic fluid to DOT 3 or DOT 4 

Tyre pressures 
Note: Pressures given here are a guide only, and apply to original-equipment tyres (155/65 R 14) — the recommended pressures may vary if any 

other make or type of tyre is fitted; check with the car handbook, or the tyre manufacturer or supplier for latest recommendations. A tyre pressure 
label is fitted inside the front passenger side door B-pillar (see illustration). 

Load Front Rear 

Nonmal load {upto 2 PEODIO) ts. ia ein a os Pw zane eee 2.2 bar (32 psi) 2.2 bar (32 psi) 

Full load (more than 2 people) .............0c cece eee eee 2.3 bar (34 psi) 2.3 bar (34 psi) 

Tyre pressure readings on vehicle B-pillar 



Chapter 1 
Routine maintenance & servicing 

Contents Section number Section number 

Air filter element renewal...) 607. el ee ree cee sire lo. ‘Mingeandlockitubricationis.s caus mets ec tmie ier tour ree 11 
AUXtiaky CnVEDetiGhecks ae Fake coe. She oneal areas Gs.) coors Sexes 7 .Hoseranastluicileak Check’ saesnsttcns. sok oo its coeerneee ee ence aes + ‘s) 

Auxiliary drivebelt renewal and adjustment .................005 2le" Pollen filter: check \ io icccx cielen ace crept pcan cae ere ee ee 4 

Eshake tlUiclrenewelles-).cetactak corps un hehe ance dear fiers den, wage copeiaeras 22 Rear brake shoe and drum wear check............--++eee eee 19 
Clutch and brake pedal adjustment check ................0005 9-— Regularimaintenance sy wsscqetainccyersle. ceeies toca ee pe recna ton tener aoa 2 
Coolant renewal and pressure cap check ............0.000 cues 23° ROad test. ii ayalfieverarelciete wncevnago Ganley base eae er eke Tee ae Ee 16 
DAveshalgaitamCneck aunt a bh. .fetber cae) | ics oes attendee ae 14 Roadwheel bolt tightness check ............0.0 0c eee eee eee 15 

Engine oll ana: filter renewal...) dnacceoe sack ounce We etevertt atelowithanns 3° Seat belt checks Sor Pias cae ecckct alae te tee aie per nn ena 10 

EAMAUSE SYSTEM GMOCK «4 sme eesiinci idee hantis tye archi eta til sicte aalatat 6 . Spark plugirenewall!t.. :2/s5< ton fate eek te eeela iro ove ol Se renters 17 
Bron. Drake pad) andi Gisc WeatiCheCk: elisa tus acssutoenucepe syste ewe cas 12 jotecringiand SUSPENSION CHECK si ae siusuniae lait aa eee ieee ee ee 13 

KlemelaliatOrmatlOnier- es 16 seme rail mtee aus Shs, Oke aisTesacg Awa cite Sie erate tote dys Transmission) oil level:check siscca.s in =Jeeceis, «2 eheie ane see cepceemetica eae 20 
Handbrake check and adjustment.............. 00. e eee eee 8 

Degrees of difficulty 

Fairly difficult, Ss | Difficult, suitable SS 
novice with little SS | for beginner with S| suitable for competent w for experienced DIY | suitable for expert 

RR wy N 

Easy, suitable for S| Fairly easy, suitable Very difficult, 

experience some experience DIY mechanic mechanic DIY or professional 



12 Servicing specifications 
Lubricants and fluids). 6. seamless hcs vc deeeewaee Refer to Weekly checks on page 0°16 

Capacities 
Enginevoiliincludingioll-filten),. a te aastaerds envy = ee evel olens ele gis eiars 3.1 litres 
Gooling:system (approximate) $e cats.ticlns ook, visins Ale ce ee ees 4.0 litres 

Transmission (including Multi-Mode) .............0ceeeeeeeeeeee 1.7 litres 
Fatlolbtartkissane castioteyare Saierny a ccehasess ataktve muleie etal ma ytmincth cut? cu oeyahacetars 35.0 litres 

Cooling system 
Antifreeze mixture: 

HOMGaNtihTOeZO sawn cok kaiates oe ion ee ie a oat Protection down to -37°C 

Note: Refer to antifreeze manufacturer for latest recommendations. 

Auxiliary drivebelt 
Deflection/tension check with 98 N (thumb force)................. 9.0 to 11.0 mm 

Ignition system 
Spark plugs: 

RIV DG Rian attr eiina cele chs hecar es Sere e coeds ce. ee SO eRe Denso (K20HR-U11) 596085 
Electrode; gap arian cm senetratths cee tea ach Me te ene erate 1.1 mm 

Note: The spark plug gap quoted is for the plugs listed above. If spark plugs of any other type are to be fitted, refer to their manufacturer's 
recommendations. 

Brakes 
Friction material minimum thickness: 

Efont Drake: Pads :eicnciee serene wie aare cine Rese oo ait MIS eal te eeiauana rate See 1.0 mm 

Rear Drake: ShOGS ferrivsra side. cag are RO plas sinc Sie rete weeielate 1.0 mm 

Tyf@ PreSSures ios = i oho ee wh on oe ce a Refer to Weekly checks on page 0°16 

Torque wrench settings Nm Ibf ft 
Alternator: 

Upper: boltagencr ersippewstec vim cee ae aye ce aer Were sate allie es cree crate ae 54 40 
EOWer adjustor DOltSrmtass cata cere Gone Seahetecs ore Siecslinets. cise ee eos 34 25 

Engine!coolantdrainspluqueeir acs. multe taclens «keke. eile chon encrehnteas 20 15 
Engine mounting: 

Right-hand mounting-to-engine support bolts.................- 24 18 

Right-hand mounting-to-body bolts..............ccccee eevee 52 38 
Engine olltaralmiplugmotmee, tars tutes ce ta, raat wom ne aie eee 30 22 
LOMPON: CONS arta esses ore saed ee ata ape mnalle Svat Ret aielbcce Romane 10 TA 

Roadwheelibolts yt. taccs wise cnaie oeecencs: «cae beter Preis. cenueeelaanalece Mev alee 100 74 
Seatibeltimounting: Doltsinisc-te sine ccwraten tn oe cots te <haddinis soatnevets 42 31 
SPAM DINGS teres seater al eeasta ny Pe oricacsh Sab ccoteede eine anes tev atnannre chee Phe 18 
Transmission: 

Dyalil. plugavenvanicr Sekai n tert eet ona ates hae vs, aeene tees 29 21 

Filer/leveli plugs ss éir costo atta so geen ete eae es Mh Flaca el acs lapel css teeta 39 29 



Maintenance schedule 1-3 

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 cars driven daily. If 

you wish to keep your car 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 car. 

If the car 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 dealer service department (or 

other workshop recognised by the vehicle 
manufacturer as providing the same standard 
of service) in order to preserve the warranty. 
The vehicle manufacturer may reject warranty 

claims if you are unable to prove that servicing 

has been carried out as and when specified, 

using only original equipment parts or parts 

certified to be of equivalent quality. 

Every 250 miles or weekly 
|_| Refer to Weekly checks 

Every 5000 miles or 6 months, 
whichever comes first 
|_| Renew the engine oil and filter (Section 3) 
Note: Toyota recommend that the engine oil and filter are changed 
every 10 000 miles or 12 months. However, oil and filter changes are 
good for the engine, and we recommend that the oil and filter be 
renewed more frequently, especially if the car is used mainly for short 
journeys. 

Every 10 000 miles or 12 months, 
whichever comes first 
|_| Check the pollen filter (Section 4) 

Check all components, pipes and hoses for fluid — 
leaks (Section 5) 

|_| Check the exhaust system (Section 6) 
|_| Check the condition and tension of the auxiliary 

drivebelt (Section 7) 
Check and if necessary adjust the handbrake 
(Section 8) 

|_| Check and if necessary adjust the clutch and brake 
pedals (Section 9) 
Check the condition and operation of the seat belts 
(Section 10) 
Lubricate all hinges and locks (Section 11) 
Check the front brake go and discs for wear 
(Section 12) 
Check the steering and suspension components 
for condition and security (Section 13) 
Check the condition of the driveshaft gaiters 
(Section 14) 
Check the roadwheel bolts are tightened to the 
specified torque (Section 15) 
Carry out a road test (Section 16) BE 8 EB & 

Every 20 000 miles or 2. years, 
whichever comes first — 
|_| Renew the spark plugs (Section 17) _ 
L| Renew the air filter element (Section 13 
(_| Check the rear brake shoes and drums for wear 

(Section 19) : 

Every 40 000 miles or es | 
whichever comes first 
|_| Check the transmission oil level (Section 20) 
|_| Renew the auxiliary drivebelt (Section 21) 

Every 2 years, regardless of mileage 
(_] Renew the brake fluid (Section 22) 

Every 4 years, regardless of mileage 
|_| Renew the coolant (Section 23) 
Note: /f the system is filled with Super Long Life Coolant the renewal 
interval is 10 years. 



14 Component location 

Underbonnet view 

Brake fluid reservoir 
Engine right-hand 

mounting 

Washer fluid reservoir 

Engine oil filler cap 

Engine oil dipstick 

Air cleaner housing 

Engine compartment 

fusebox 

Battery negative terminal 

Expansion tank cap 

10 Bonnet lock 

11 Exhaust manifold 
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Front brake caliper 

Auxiliary drivebelt 

Engine oil drain plug 

Driveshaft 

Catalytic converter 

Oxygen sensor 

Radiator cooling fan 

motor 

Lower rear mounting 

Transmission oil drain 

plug 
Front suspension lower 

arm 

Track rod 

Subframe 

Exhaust front rubber 

mounting 

Radiator bottom hose 
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Component location 1-5 

1 Rear shock absorber 

mounting 

Rear axle 

Rear spring 

Rear axle pivot/mounting 

Rear brake hoses 

Handbrake cable 

Exhaust rear silencer 

Exhaust joint 

Fuel tank 

10 Fuel tank filler hose 

OMONDARWND 

Maintenance procedures 

Rear underbody view 

1 General information 

1 This Chapter is designed to help the home 

mechanic maintain his/her car for safety, 

economy, long life and peak performance. 

2 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 car for 

the locations of the various components. 

3 Servicing your car 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. 

4 As you service your car, 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 car is raised for any reason, the 

exhaust can be inspected at the same time as 

the suspension and steering components. 

5 The first step in this maintenance 

programme is to prepare yourself before the 

actual work begins. Read through all the 

Sections relevant to the work to be carried out, 

then make a list and gather all the parts and 

tools required. If a problem is encountered, 

seek advice from a parts specialist, or a dealer 

service department. 

2 Regular maintenance 

1 If, from the time the car 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 car, which has not received regular and 

frequent maintenance checks, is purchased. 

In such cases, additional work may need to be 

carried out, outside of the regular maintenance 

intervals. 

3 If engine wear is suspected, a compression 

test (refer to Chapter 2A) will provide valuable 
information regarding the overall performance 

of the main internal components. Such a test 

can be used as a basis to decide on the extent 

of the work to be carried out. If, for example, 
a compression test indicates serious internal 

engine wear, conventional maintenance as 
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 (refer 
to ‘Weekly checks’). 

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

c) Check the condition and tension of the 
auxiliary drivebelt (Section 7). 

d) Renew the spark plugs (Section 17). 

e) Check the condition of the air filter, and 
renew if necessary (Section 18). 

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

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). 



1«6 Maintenance procedures 

3.4a Pull out the dipstick... 

A oS 

3.4b ... and remove the oil filler cap 

Every 5000 miles or 6 months 
3 Engine oil and filter renewal 

1 Frequent oil and filter changes are the 

most important preventative maintenance 

procedures which can be undertaken by the 

DIY owner. As engine oil ages, it becomes 

diluted and contaminated, which leads to 

premature engine wear. 
2 Before starting this procedure, gather all 

the necessary tools and materials. Also make 

sure that you have plenty of clean rags and 

newspapers handy, to mop-up any spills. 

Ideally, the engine oil should be warm, as it 

will drain easily, and more built-up sludge will 

be removed with it. Take care, however, not 

Py 

3.8 Oil filter location on right-hand rear of 
engine 

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. 

3 Firmly apply the handbrake, and then jack 

up the front of the car and support it on axle 

stands (see Jacking and vehicle support). 

4 Open the bonnet and then pull out the 

dipstick and remove the oil filler cap (see 

illustrations). 

5 Using a spanner, or preferably a socket 

and bar, slacken the drain plug about half a 

turn (see illustration). Position the draining 

container under the drain plug, and then 

remove the plug completely. 

3.7 Anew sealing washer will be required 

for refitting 

3.9 Slackening the oil filter using a 

claw-type removal tool 

the drain plug 

pressed into the sump while 

HINT unscrewing it by hand the last 

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

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

PINs Keep 

6 Allow some time for the oil to drain, noting 

that it may be necessary to reposition the 

container as the oil flow slows to a trickle (see 

illustration). 

7 After all the oil has drained; wipe the drain 

plug with a clean rag. Examine the condition 

of the drain plug seal/washer, and renew it if 

it shows signs of damage, which may prevent 

an oil-tight seal (see illustration). Clean the 

area around the drain plug opening, then refit 
the plug and tighten it securely. 

8 Move the container into position under the 

oil filter, which is located on the right-hand 

rear of the cylinder block (see illustration). 

9 Use an oil filter removal tool to slacken the 

filter initially, then unscrew it by hand the rest 
of the way (see illustration). Empty the oil 
from the old filter into the container. 

10 Use a clean rag to remove all oil, dirt 

and sludge from the filter sealing area on the 
engine. 

11. Apply a light coating of clean engine oil to 

the sealing ring on the new filter, then screw 

the filter into position on the engine (see 

illustrations). Tighten the filter firmly by hand 
only — do not use any tools. 

3.11a Apply a little engine oil to the new 

filter’s sealing ring... 



Every 5000 miles 1-7 
12 Remove the old oil and all tools from under 
the car, then lower the car to the ground. 

13 Fill the engine through the filler hole, using 

the correct grade and type of oil (refer to 
Lubricants and fluids for oil specifications) (see 

illustration). Pour in half the specified quantity 
of oil first, and then wait a few minutes for the 

oil to drain into the sump. Continue to add 
oil, a small quantity at a time, until the level is 
up to the lower mark on the dipstick. Adding 

approximately a further 1.0 litre will bring the 

level up to the upper mark on the dipstick. 

14 Start the engine and run it for a few 

minutes; check for leaks around the oil filter 

seal and the sump drain plug. Note that there 

may be a few seconds delay before the oil 

pressure warning light goes out when the 

engine is started, as the oil circulates through 

the engine oil galleries and the new -oil filter 

(where fitted) before the pressure builds-up. 

3.11b ... then screw it firmly into place by 

hand only 

15 Stop the engine, and wait a few 
minutes for the oil to settle in the sump 

once more. With the new oil circulated and 

the filter now completely full, recheck the 

Every 10 000 miles or 12 months 

x 
S ~~ 

4 Pollen filter check 

1 The filter is located inside the heater housing 

and can be accessed from the passenger side 

front footwell. 
2 Working up behind the facia panel in the 

passenger side front footwell, release the 

retaining clips, by squeezing them together 

and slide the pollen filter out from the heater 

4.2a Release the securing clips at top and 

bottom... 

5.2 Check the coolant hoses at the 

left-hand side of the cylinder head 

housing, noting which way up it is fitted (see 

illustrations). 

3 Check the condition of the filter element 

-— if it is excessively dirty or otherwise 

contaminated, airflow into the car will be 

seriously reduced, and a new element should 

be fitted. 

4 Fit the new element (or refit the old one, as 

applicable), observing any markings indicating 

its fitted direction, then slide the filter back into 

the heater housing, and ensure the retaining 

clips engage. 

4.2b ...then withdraw the filter out of the 

housing 

A leak in the cooling system will usually 
show up as white- or antifreeze- 
coloured deposits on the area adjoining 
the leak. 

3.13 Fill the engine using the correct grade 
and quantity of oil 

level on the dipstick, and add more oil as 

necessary. 
16 Dispose of the used engine oil safely, with 

reference to General repair procedures. 

Coolant 

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

first!’ and Chapter 3 before 

disturbing any of the cooling system 

components. 

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 overtightened can pinch and 
puncture hoses, resulting in cooling system 
leaks. 

2 Inspect all the cooling system components 
(hoses, joint faces, etc) for leaks (see 
illustration). 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 antifreeze-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 Check all fuel lines at their connections to 
the fuel rail (see illustration). 
5 Examine each fuel hose/pipe along its 

length for splits or cracks. Check for signs 
of leakage, which could be anything from a 



1g Every 10 000 miles 

tig 

5.4 Check the protective covers on the 

ends of the fuel lines 

damp hose to an area of bodywork adjacent 

to the hose which seems especially clean 

(from being ‘washed’ by leaking fuel). 

6 To identify fuel leaks between the fuel tank 

and the engine bay, the car should raised and 

securely supported on axle stands. 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. 

7 Carefully check all rubber hoses and metal 

fuel lines leading away from the fuel tank (see 

illustration). Check for loose connections, 

deteriorated hoses, kinked lines, and other 

damage. Follow the fuel supply line to the 

front of the car, carefully inspecting it all the 

way for signs of damage or corrosion. Renew 

damaged sections as necessary. 

Engine oil 

8 Inspect the area around the camshaft cover, 

timing chain 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 chain 

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. 

5.12 Check the brake pipe unions around 

the master cylinder for leaks 

a 

5.7 Check the fuel tank hoses for leaks 

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. 

9 The air conditioning system is filled with 

a liquid refrigerant, which is retained under 

high pressure. If 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 

that are environmentally damaging; for this 

reason, it should not be allowed to escape 

into the atmosphere. 

10 Any suspected air conditioning system 

leaks should be immediately referred to a 

Toyota dealer or air conditioning specialist. 
Leakage will be shown up as a steady drop in 

the level of refrigerant in the system. 
11 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 

information given in ‘Safety first!’ 

and Chapter 9, regarding the 

dangers of handling brake fluid. 
12 With reference to Chapter 9, examine the 

area surrounding the brake pipe unions at 

the master cylinder for signs of leakage (see 

5.13a Check the brake flexible hoses at 

the front... 

illustration). Check the area around the base 

of fluid reservoir for signs of leakage caused 

by seal failure. Also examine the brake pipe 
unions at the ABS hydraulic unit. 

13 Inspect the braking system rubber hoses 

fitted to each front caliper, and above each rear 

spring (see illustrations). Look for perished, 

swollen or hardened rubber, and any signs of 

cracking, especially at the metal end fittings. 

If there’s any doubt as to the condition of any 

hose, renew it as described in Chapter 9. 

14 If fluid loss is evident, but the leak cannot 

be pinpointed in the engine bay, the brake 

calipers and underbody brake lines and should 

be carefully checked with the car raised and 

supported on axle stands. Leakage of fluid 

from the braking system is serious fault that 

must be rectified immediately. 

15 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 

16 If there are signs that a fluid of some 

description is leaking from the car, but you 

cannot identify the type of fluid or its exact 

origin, park the car 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 

17 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 available 

in the inlet manifold (see Chapter 9). 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, and may affect engine running. 

18 In addition, many of the underbonnet 

components, particularly the emission control 

components, are driven by vacuum via 
narrow-bore hoses (see illustration). 

5.13b ...and at the rear (remove the rear 

wheels for best access) 
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19 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. 

20 However, if an initial examination of the 

hoses shows perishing and cracks (especially 

at the hose ends), or any signs that the hose 

has become hardened, renewal of that section 

of hose is advisable. 
21 One method for detecting leaks 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. 

6 Exhaust system check SS 

SN 
S 
w~w 

1 With the engine cold (at least an hour after 
the car 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 car raised on a hoist, or 

suitably supported on axle stands, so that the 

exhaust components are readily visible and 

accessible. 

2 Check the exhaust pipes and connections 

for evidence of leaks, severe corrosion and 

damage. Make sure that all brackets and 

mountings are in good condition, and that 

all relevant nuts and bolts are tight (see 

illustrations). 

3 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. To 
confirm the presence of a leak, with the engine 

running, briefly block the exhaust tailpipe with 

a large pad of rag — take care to avoid burning 

from the hot pipe or hot gases. If the system is 

sound, there should be a noticeable build-up 

of pressure — if not, the increased noise should 

make it possible to pinpoint the source of the 

leak. 

6.2a Check the condition of all exhaust 

mountings... 

5.18 Vacuum hoses (arrowed) should be 

checked for signs of damage 

4 Rattles and other noises can often be 

traced to the exhaust system, especially the 

brackets and mountings. Try to move the 

pipes and silencers. If the components are 

able to come into contact with the body or 

suspension parts, secure the system with new 

mountings. Otherwise separate the joints (if 

possible) and twist the pipes as necessary to 

provide additional clearance. 

7 Auxiliary drivebelt check _ 

WSL 
1 A single auxiliary drivebelt is fitted at the 

right-hand side of the engine. The length of 

the drivebelt varies according to whether 

air conditioning is fitted. A manual tensioner 

is fitted, so the drivebelt tension should be 
checked at regular intervals (and particularly 

after fitting a new drivebelt). 

2 Due to their function and material makeup, 

drivebelts are prone to failure after a long 
period of time, and should therefore be 

inspected regularly. 

3 Since the drivebelt is located very close to 

the right-hand side of the engine compartment, 

it is possible to gain better access by jacking 

up the right-hand front wheel (see Jacking and 

vehicle support) and removing the inner wheel 

arch liner. 

4 With the engine stopped, inspect the 

full length of the drivebelt for cracks and 

separation of the belt plies. It will be necessary 

to turn the engine (using a spanner or socket 

and bar on the crankshaft pulley bolt) in order 

6.2b ...and for signs of leaks, especially 

at the front joint 

to move the belt from the pulleys so that the 
belt can be inspected thoroughly. Twist the 
belt between the pulleys so that both sides 

can be viewed (see illustration). Also check 

for fraying, and glazing which gives the belt a 
shiny appearance. Check the pulleys for nicks, 
cracks, distortion and corrosion. 

5 Small cracks in the belt ribs are not usually 
serious, but look closely to see whether the 
crack has extended into the belt plies. If the 

belt is in any way suspect, or is known to have 
seen long service, renew it as described in 

Section 21. 
6 Check the drivebelt tension by pressing on 

the belt at a point midway on the longest run 

between the crankshaft and the alternator 

pulleys. The belt should be tensioned so 

that, under firm thumb pressure, there is 
about 10.0 mm of free movement at the 

midpoint between the two pulleys. If the 

drivebelt appears excessively taut or slack, 

refer to Section 21 and adjust the belt 
tension. 
7 If the belt appears not to be too slack, but 

has actually been slipping in service, check 

the belt for any sign of external contamination 
(eg, by oil or water). If found, cure the source 

of the leak before fitting a new belt. 

8 Handbrakecheck ==> 
and adjustment fe 

HOE 
Checking 

1 The handbrake should be fully applied (and 
capable of holding the car on a slope) after five 

to eight clicks of the ratchet. The operating 
cables will stretch over time, and adjustment 

will be needed. 

2 Aside from providing equal braking effort 

to both rear wheels, for the purposes of the 

MOT inspection, the handbrake lever must be 
securely mounted, and the ratchet mechanism 

should release only by means of the lever’s 

button — if the ratchet releases (for example) 
when the lever is knocked sideways, the lever 
assembly should be removed for checking as 
described in Chapter 9. 

Adjustment 

3 Undo the two retaining bolts and remove the 

7.4 Auxiliary drivebelt routing -— with A/C 
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8.3a Undo the retaining bolts... 

8.3c ...to access the adjusting nut 
(arrowed) 

console from around the handbrake lever, to 
access the adjusting nut (see illustrations). 

4 Chock the front wheels and jack up the 
rear of the car, and support it securely on axle 

stands (see Jacking and vehicle support). 

5 Apply and release the handbrake four times 
to ensure that the self-adjustment mechanism 

is fully adjusted. 
6 With the handbrake set on the seventh 
notch of the ratchet mechanism, check that 
both the rear wheels are locked. If not, tighten 
the handbrake adjusting nut until both rear 

_ wheels are locked (see illustration). Once 

this is so, fully release the handbrake lever, 

and check that the rear wheels turn freely. 

7 Check the adjustment by applying the 
handbrake fully, counting the clicks from the 

handbrake ratchet and, if necessary, re-adjust. 

The handbrake should be fully applied at five 
to eight notches — do not overadjust, or the 

handbrake may not release fully. 

al 

12.2 The thickness of the brake pads can 

be seen through the caliper window 

8.3b ... and remove the handbrake 

console... 

8.6 Adjust the handbrake 

8 Apply the handbrake by one notch at a 
time, and check that the rear wheels start to 

lock up within one or two clicks of each other. 

Failure to achieve this suggests a problem of 

some kind with the rear shoes — remove the 

drums as described in Chapter 9 and inspect. 

Uneven operation could also be due to a seized 

handbrake cable or linkage (refer to Chapter 9). 

9 When handbrake operation is satisfactory, 

refit the centre console with reference to 
Chapter 11. Lower the car to the ground. 
10 Check the operation of the handbrake 

several times before returning the car to 

normal service. 

9 Clutch and brake pedal EN 
adjustment check EN 

| S 
Clutch pedal 

1 On models with cable-operated clutch 

(manual transmission), if the clutch is working 
satisfactorily, further checking is not strictly 

necessary. 
2 Models with a Multi-Mode transmission, 

have an electrically-operated clutch, the clutch 

is self-adjusting, so if working satisfactorily, 

further checking is not strictly necessary. 

3 Apply the clutch, and check that the pedal 

operates smoothly and the gears can be 

selected easily. Uneven operation of the pedal 

could be due to a faulty cable or linkage (refer 

to Chapter 6). Otherwise, the pedal travel 

and stroke may be checked and adjusted as 

described in Chapter 6. 

Brake pedal 

4 As with all modern cars, the braking system 

on the Aygo is self-adjusting. Provided the 

brake pedal feels satisfactory (and the brakes 

work effectively), the chances are that the 

pedal does not need adjusting. 

5 Excessive brake pedal travel may indicate 

that the brakes need bleeding as described in 

Chapter 9. Otherwise, if the pedal seems set 

too low, the free play is excessive, or if the 

history of the car is unknown, the brake pedal 

can be checked and adjusted as described in 

Chapter 9. 

10 Seat belt check 

1 Check the seat belts for satisfactory 

operation and condition. Pull sharply on the 

belt to check that the locking mechanism 

engages correctly. Inspect the webbing for 

fraying and cuts. Check that they retract 

smoothly and without binding into their reels. 

2 Check that the seat belt mounting bolts 

are tight, and if necessary tighten them to the 

specified torque wrench setting. 

11 Hinge and lock lubrication = & 
EN 
x 

1 Work around the car and lubricate the 

hinges of the bonnet, doors and tailgate with 

light oil. 

2 Lightly lubricate the bonnet release 

mechanism 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, where applicable. 

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. 

12 Front brake pad 
and disc wear check N 

x 
1 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 The brake pad thickness, and the condition 

of the disc, can be assessed roughly with just 

the wheels removed (see illustration). For a 

comprehensive check, the brake pads should 

be removed and cleaned. The operation of 

the caliper can then also be checked, and the 

condition of the brake disc itself can be fully 

examined on both sides. Refer to Chapter 9 

for further information. 

3 On completion, refit the roadwheels and 
lower the car to the ground. 
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13.2a Check the track rod end rubber dust 

cover... 

13.3 Check for wear in the hub bearings 

by grasping the wheel and trying to rock it 

13 Steering and 
suspension check 

Mi 

Front suspension and steering 

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

vehicle support). 

2 Visually inspect the bailljoint dust covers and 

the steering rack-and-pinion gaiters for splits, 

chafing or deterioration (see illustrations). 

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 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. 

4 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. 

5 Using a large screwdriver or flat bar, check 

for wear in the suspension mounting bushes 

13.2b ... lower balljoint rubber dust 

cover... 

13.8a Check for signs of wear in the rear 

suspension 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. 

6 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. In 

addition, check the steering column universal 

joints for wear, and also check the rack-and- 

pinion steering gear itself. 

Rear suspension 

7 Chock the front wheels, then jack up the 

rear of the car and support securely on axle 

stands (see Jacking and vehicle support). 

8 Working as described previously for the front 

suspension, check the rear hub bearings, the 

suspension bushes and the shock absorber 

mountings for wear (see illustrations). 

Shock absorber 

9 Check for any signs of fluid leakage around 

the shock absorber body, or from the rubber 

gaiter around the piston rod. Should any fluid 

be noticed, the shock absorber is defective 

internally, and should be renewed. Note: 

Shock absorbers should always be renewed in 

pairs on the same axle. 

10 The efficiency of the shock .absorber 

may be checked by bouncing the car at each 

13.2c ... and steering rack rubber gaiter 

13.8b ...and the lower shock absorber 

mounting rubbers 

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 shock absorber is probably 

suspect. Also examine the shock absorber 

upper and lower mountings for any signs of 
wear. 

14 Driveshaft gaiter check 

1 With the car raised and securely supported 

on stands, turn the steering onto full lock, and 

then slowly rotate the roadwheel. Inspect the 

condition of the outer constant velocity (CV) 
joint rubber gaiters while 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 

14.1 Check for splits in the driveshaft 
gaiters 
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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 as described in Chapter 8. 
2 Atthe 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. 

15 Roadwheel bolt 
tightness check 

Vie 
1 Remove the wheel trims (where fitted), and 
then slacken the roadwheel bolts slightly. 

2 Tighten the bolts to the specified torque, 
using a torque wrench. 

16 Road test — 

WEE: 
Instruments and 
electrical equipment 

1 Check the operation of all instruments and 

electrical equipment. 
2 Make sure that all instruments read correctly, 
and switch on all electrical equipment in turn, 

to check that it functions properly. 

Steering and suspension 

3 Check for any abnormalities in the steering, 

suspension, handling or road ‘feel’. 
4 Drive the car, and check that there are no 

unusual vibrations or noises. 
5 Check that the steering feeis positive, with 

no excessive ‘sloppiness’, or roughness, 

and check for any suspension noises when 

cornering and driving over bumps. 

Drivetrain 

6 Check the performance of the engine, 
clutch, transmission and driveshafts. 
7 Listen for any unusual noises from the 

engine, clutch and transmission. 

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

when accelerating. 
9 Check that, where applicable, the clutch 

action is smooth and progressive, that the 

drive is taken up smoothly, and that the 
pedal travel is not excessive. Also listen 

for any noises when the clutch pedal is 

depressed. 
10 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 car, as the car 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 (see Chapter 8). 

Braking system 

12 Make sure that the car does not pull to 
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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 car stationary on a 

slope. 

15 Test the operation of the brake servo unit 

as follows. Depress the footbrake four or five 

times to exhaust the vacuum, and then start 
the engine. As the engine starts, there should 

be a noticeable ‘give’ in the brake pedal as 

vacuum builds-up. Allow the engine to run for 

at least two minutes, and then switch it off. 

lf the brake pedal is now depressed again, it 

should be possible to detect a hiss from the 

servo as the pedal is depressed. After about 

four or five applications, no further hissing 

should be heard, and the pedal should feel 

considerably harder. 

Exhaust system 

16 Listen carefully for-any unusual noises 

from the system, which might indicate that 
it has started blowing, or that the mountings 

may be deteriorated, allowing the system to 
hit the underside of the car. 

17 |f.any noises are detected, inspect the 

system with the car raised and supported on 

axle stands (see Jacking and vehicle support). 
Leaks are often accompanied by sooty stains, 

and are most common at the joints, and at 
welded sections, where pipes enter silencer 

boxes. Check the condition of the rubber 

mountings -— if they are cracked or perished, fit 

new ones. 

17 Spark plug renewal 

ws eS 
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; suitable types 

are specified at the beginning of this Chapter. 

17.5a Using a spark plug socket and 

extension... 

See the label on the top of the cylinder head 

cover, noting the use of long reach plugs in 

this engine. If the correct type is used and the 

engine is in good condition, the spark plugs 

should not need attention between scheduled 

intervals. Spark plug cleaning is rarely 

necessary, and should not be attempted unless 

specialised equipment is available, as damage 

can easily be caused to the firing ends. 

2 Remove the three ignition coils as described 

17.5b ...unscrew and remove the spark 

plugs 

in Chapter 5B. The Aygo has a direct ignition 

system (DIS) featuring one ignition coil per 

spark plug, mounted directly over the plug, 
with no HT leads. 

3 The spark plugs are quite deeply recessed 

in the top of the engine, and a 16 mm spark 

plug socket and extension bar will be needed 
to reach them. 

4 It is advisable (if possible) to remove any 

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. However, the 

deep recesses on this engine make this an 

almost-impossible task — just be aware of the 

danger of anything falling into the spark plug 
holes when the plugs are removed, and take 
all possible precautions. 

5 Lower the socket and extension into the 
recesses carefully — if the socket is misaligned 
and forced in, the ceramic insulator may be 
broken off. Unscrew each plug in turn, and then 

carefully withdraw it from the recess so that it 

does not fall out of the socket (see illustrations). 
As each plug is removed, examine it as follows. 

6 Examination of the spark plugs will give a 

good indication of the condition of the engine. 
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17.10a Using a wire type gauge when 

checking the gap 

HAYNES 

It’s often difficult to insert spark plugs 
into their holes without cross-threading 
them. To avoid this possibility, fit a short 
length of rubber or plastic 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 aluminium 
cylinder head. 

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, and then it is likely 

that the engine is fairly worn, as well as the 
mixture being too rich. 

(arrowed) 

L 

17.10b Measuring a spark plug gap with a 

feeler blade 

17.13 If available, tighten the spark plugs 

using a torque wrench 

a5 

8 If the insulator nose is covered with light tan 

to greyish-brown deposits, then the mixture 

is correct and it is likely that the engine is in 

good condition. 

9 The spark plug 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. The 

gap should be set to the value given in 

the Specifications at the beginning of this 
Chapter. Note, however, that modern spark 

plugs sometimes feature more than one earth 

electrode — generally, plugs of this type are set 

at the factory, and their gaps should not be 

adjusted. 

10 To set the gap (on a single earth electrode 

plug), measure it with a feeler blade and then 

bend open, or closed, the outer plug electrode 

until the correct gap is achieved. The centre 

electrode should never be bent, as this may 

crack the insulator and cause plug failure, if 

18.3a Release the retaining spring from 

the top of the throttle housing... 

17.10c To change the gap, bend the outer 

electrode only 

nothing worse. If using feeler blades, the gap 
is correct when the appropriate-size blade is a 

firm sliding fit (see illustrations). 

11 Special spark plug electrode gap 

adjusting tools are available from most motor 

accessory shops, or from some spark plug 
manufacturers. 
12 Before fitting the spark plugs, check that 

the threaded connector sleeves are tight, and 

that the plug exterior surfaces and threads are 

clean (see Haynes Hint). 

13 Remove the rubber/plastic hose (if used), 

and tighten the plug to the specified torque 
using the spark plug socket and a torque 

wrench (see illustration). Refit the remaining 

spark plugs in the same manner. 

14 Refit the ignition coils as described in 
Chapter 5B, and the air cleaner/inlet duct as 

described in Chapter 4A. 

18 Air filter element renewal oN 
x 
x 

1 The air cleaner is located on top of the 

engine. The air cleaner lower housing is part 
of the cylinder head cover. 
2 Release the four spring clips on the side of 

the air cleaner cover (see illustration). 

3 Slacken the two securing clips from the 

throttle housing and breather pipe (see 

illustrations), and then lift the air cleaner 

cover from the top of the engine. 
4 Noting how it is fitted, withdraw the air 

filter element from the housing (see illus- 
tration). 

18.3b ... and the breather pipe retaining 

spring (arrowed) 
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18.4 Lift the air cleaner cover upwards, 

and remove the filter element 

5 lf the inside of the air cleaner body is dirty, 

either vacuum it out, or carefully wipe it out 

using a damp cloth. It is important not to allow 

dust or debris to enter the engine as a result 

of this cleaning. 

19.2 Brake shoe thickness access hole in 
the rear of the drum 

6 Fit the new element, observing any markings 

indicating correct orientation, then refit the air 

cleaner cover, making sure all the retaining 

clips are secure. 

Every 40 000 miles or 4 years 

19 Rear brake shoe 
~ and drum wear check 

WH 
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. 
2 For a quick check of the brake shoe lining 

thickness, there is a rubber grommet in the 

brake drum backplate (see illustration). 

Apply the handbrake, and then jack up the 

rear of the car and support it securely on axle 

stands (see Jacking and vehicle support). 

If required, remove the rear wheel to make 

access easier. 

20 Transmission oil level check AN 

~ 

1 Position the car over an inspection pit, 

on car ramps, or jack it up (see Jacking and 

vehicle support), but make sure that the 

vehicle is level. 
2 Remove the engine lower cover panels 

(where fitted) from under the car. 
3 Remove all traces of dirt, and then unscrew 

the filler/level plug from the front face of the 
TR az 

Srrreragi inti 

20.3 Unscrew and remove the 
transmission filler/level plug 

20.8 Transmission oil drain plug (arrowed) 

transmission (see illustration). A new washer 

should be fitted to the filler/level plug when 

refitting. 

4 The level must be level with the bottom 

edge of the filler/level plug hole. If necessary, 

use a cranked tool such as an Allen key to 

check the level, but nothing which might break 

off and fall into the transmission. 

5 If necessary, top-up the level with the 

specified grade of oil (see Lubricants and 

fluids) until the oil just starts to run out (see 

illustration). Allow any excess oil to flow out 

until the level stabilises. 

20.5 Top-up the oil level if necessary 

21.2a Slacken the alternator upper pivot 

bolt... 

MINTS When a transmission oil 
HINT bottle is more than half-full, 

squeezing it will force the oil 

in from below - after that, 

the bottle will have to be manoeuvred 
in from above. 

6 When the level is correct in the transmission, 

clean and refit the filler/level plug (with a new 

washer), and then tighten it to the specified 

torque. 

7 Refit the lower cover panels (where fitted), 

and lower the car to the ground. 

8 Although not part of the manufacturer’s 

routine maintenance schedule, it is a good 

idea to change the transmission oil after a 

high mileage has been completed, or perhaps 

periodically on a car which does a lot of 

stop-start driving. A drain plug is provided 

at the lower rear of the transmission (see 

illustration) — see Chapter 7A for details. 

21 Auxiliary drivebelt 
renewal and adjustment 

WM 

Removal 

1 Jack up the right-hand front wheel, and 

support the car using an axle stand (see 

Jacking and vehicle support). 

2 Loosen the alternator upper pivot bolt (at 

the top of the alternator), and the securing 

bolts for the adjuster at the bottom of the 

alternator (see illustrations). 

3 Unscrew the adjuster bolt and push the 

alternator down towards the engine to release 

the drivebelt tension enough to free the belt 

from the alternator pulley (see illustration). 

4 Noting how it is routed, remove the belt from 

around all the pulleys and withdraw it from the 

engine compartment (see illustration). 
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Refitting 

5 Fitting the belt is a direct reversal of 

removal. Feed the belt onto the pulleys (see 

illustration), ensuring that it is seated properly 
in the pulley grooves - leave the alternator 
pulley until last. 

6 If necessary, loosen the adjuster bolt even 

more to allow a new (unstretched) belt to fit, 
then install the belt onto the alternator pulley, 
again making sure the belt seats in the grooves. 
7 Tighten the adjuster bolt to take up the slack 
in the belt, but do not try to set the tension at 
this stage. 

8 Using a spanner or socket on the crankshaft 

pulley bolt, turn the engine through a few turns 

in the normal direction of travel (clockwise) to 

settle the belt and ensure that it is running 
properly in all the pulley grooves. 

Tensioning 

9 If not already done, loosen the alternator 

upper pivot bolt (at the top of the alternator), 

and the lower bolts for the adjuster bolt. 

10 Adjust the belt tension by turning the 
adjuster bolt in the appropriate direction in 

small steps at a time. 

11 Check the drivebelt tension by pressing 
on the belt at a point midway on the longest 

run between the crankshaft and the alternator 
pulleys. The belt should be tensioned so that, 

under firm thumb pressure, there is about 

10.0 mm of free movement at the midpoint 
between the two pulleys. 

12 To ensure accuracy, each time the belt 

tension is adjusted, using a spanner or socket 
on the crankshaft pulley bolt, turn the engine 

through a few turns in the normal direction of 

travel (clockwise) to settle the belt. 

. and the two lower securing bolts 

(arrowed) 

21.2b .. 

21 .4. Remove the belt from ground thie 
pulleys 

13 Repeat the procedure in paragraphs 10 

to 11 until the belt tension is satisfactory. On 

completion, tighten the adjuster lockbolt and 

the alternator lower pivot bolt to the specified 

torque. Lower the car to the ground, then 

run the engine to check for signs of slipping 

(noises from the belt). 

Every 2 years, regardless of mileage 

os es si ha fluid renewal 

Warning: Brake hydraulic 
fluid can harm your eyes and 

A 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 bleeding 
the hydraulic system as described in Chapter 
9, except that allowance should be made for 

the old fluid to be expelled when bleeding 

each 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 seen 

at all of them. Be careful to keep the master 

cylinder reservoir topped-up above the MIN 

level at all times, or air may enter the system. If 

this happens, further bleeding will be required, 

to remove the air. 

PRT Old hydraulic fluid is invariably 
much darker in colour than — 
the new, making it easy to 
distinguish the two. 

21.3 Turn the alternator adjusting bolt 

(arrowed) 

21.5 Auxiliary drivebelt routing — with air 

conditioning 

14 If a new belt has been fitted, do not 

overtension it to allow for the belt stretching 

— instead, recheck the tension after (say) a 

month or 1000 miles. It is quite normal for a 

new belt to require retensioning after its initial 

‘running-in’ period. 

5 When the operation is complete, check that 

all bleed screws are securely tightened, and that 

their dust caps are refitted (see illustration). 

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. 

22.5 Make sure the dust caps are fitted 
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23.2 Cooling system engine drain plug 

(arrowed) 

23.6 Remove the bottom hose retaining 
clip... 

Every 4 years, regardless of mileage 

23 Coolant renewal AS 
and pressure cap check SS 

x 
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 car. Rinse off 

spills immediately with plenty of water. 

Never leave antifreeze lying around in 
an open container, or in a puddle in the 

driveway or on the garage floor. Children 

and pets are attracted by its sweet smell, 

but antifreeze can be fatal if ingested. 

Cooling system draining 

1 With the engine completely cold, remove 

the expansion tank filler cap and the radiator 
cap. Turn the radiator cap anti-clockwise, wait 

until any pressure remaining in the system is 

released, then unscrew it and lift it off. 

2 Position a suitable container beneath the 

drain plug, at the right-hand side of the engine 
compartment, below the coolant pump (see 

illustration). 
3 Slacken the drain plug, and allow the 

coolant to drain into the container. 

4 When the flow of coolant stops, refit and 
tighten the drain plug and tighten to the 

specified torque setting. Use a new sealing 

washer. 

5 If the coolant has been drained for a reason 
other than renewal, then provided it is clean 

and less than two years old, it can be re-used, 

though this is not recommended. 

6 For complete draining, disconnect the 
bottom hose from the lower part of the radiator 

(see illustration). 
7 Place a container under the radiator, and 
then slacken the retaining clip and disconnect 
the hose, allow any coolant remaining in the 

radiator to drain (see illustration). 

8 Refit the bottom hose to the radiator, 
making sure it is fitted correctly and tighten 
the retaining clip. 

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 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 

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 Remove the thermostat as described 
in Chapter 3 then, if the radiator top hose 

has been disconnected from the engine, 

temporarily reconnect the hose. 

15 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. 
16 On completion of flushing, refit the 
thermostat and reconnect the hoses with 

reference to Chapter 3. 

Antifreeze mixture 

17 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. 

18 Always use an ethylene-glycol based 

23.7 ...and drain the coolant into a 

container 

antifreeze which is suitable for use in 

mixed-metal cooling systems. The quantity of 

antifreeze and levels of protection are given in 

the Specifications. 

19 The antifreeze recommended by Toyota 

at the time of writing is their Super Long Life 

Coolant, which is said to have a 10 year, 
100 000 mile life. Owners may still wish to 

change their antifreeze on a regular basis, 
especially if the type and quality in the 

system is unknown. 

20 Note that Long Life Coolant should ever 

be mixed with any other type, especially if it is 

wished to preserve the ‘long life’ qualities. 

21 Remember that a small amount of coolant 

will always be present in the system, even after 

draining. Therefore, if coolant of a different 

type is to be used, the engine and radiator 

should be thoroughly flushed with clean water 

as described previously in this Section. 
22 Before adding antifreeze, check all hoses 

for condition and security. 

23 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. 

24 Do not use engine antifreeze in the 

windscreen/tailgate washer system, as it will 

cause damage to the paintwork. A screenwash 

additive should. be added to the washer system 

in the quantities stated on the bottle. 

Cooling system filling 

25 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. 

26 Remove the radiator filler cap. If a funnel is 

available for filling the cooling system, use it to 

reduce the risk of spillage onto the paintwork 
under the bonnet. 

27 Slowly fill the system until the level in 

the radiator stabilises. Similarly, remove the 

expansion tank cap, and top-up the level. This 

process should take several minutes — gently 
squeeze the radiator hoses to help disperse 
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any trapped air, and keep checking the level in 
both radiator and the expansion tank. 

28 Start the engine; let it run for two minutes, 
then switch off. Be prepared to top-up the 

radiator (or expansion tank) as soon as the 
engine starts - the levels may drop quite 
quickly. 

29 Leave the engine for a few minutes, then 
recheck the coolant levels in the radiator and 
expansion tank, and top-up if necessary. Fit 

the radiator and expansion tank caps once 

the levels have stabilised. 
30 Start the engine once more, and run it at 
idle until the radiator top hose is fully warm 

(preferably, wait until the cooling fan cuts in). 
Keep an eye on the temperature display -— if 

overheating is indicated at any time, switch 

the engine off immediately. Once the engine 

has warmed-up, switch it off, and allow it to 

cool. When the engine has cooled (preferably 

overnight), recheck the levels once more, and 

top-up if necessary. 

Airlocks 

31 If, after draining and refilling the system, 

symptoms of overheating are found which did 

not occur previously, then the fault is almost 

certainly due to trapped air at some point in 

the system, causing an airlock and restricting 

the flow of coolant; usually the air is trapped 

because the system was refilled too quickly. 

32 If an airlock is suspected, first try gently 

squeezing all visible coolant hoses. A coolant 

hose that is full of air feels quite different to one 

full of coolant when squeezed. After refilling 

the system, most airlocks will clear once the 

system has cooled, and been topped-up. 

33 While the engine is running at operating 

temperature, switch on the heater and heater 

fan, and check for heat output. Provided there 

is sufficient coolant in the system, any lack of 

heat output could be due to an airlock in the 

system. 

34 Airlocks can have more serious effects 

than simply reducing heater output - a 

severe airlock could reduce coolant flow 

around the engine. Check that the radiator 
top hose is hot when the engine is at 

operating temperature - a top hose that 
stays cold could be the result of an airlock 

(or a non-opening thermostat). 
35 If the problem persists, stop the engine 

and allow it to cool down completely, 

before removing the radiator and expansion 

tank caps, or loosening the hose clips and 

squeezing the hoses to bleed out the trapped 

air. In the worst case, the system will have 

to be at least partially drained (this time, the 

coolant can be saved for re-use) and flushed 

to clear the problem. 

Radiator cap check 

36 Clean the pressure cap, and inspect the 

seal inside the cap for damage or deterioration. 

If there is any sign of damage or deterioration 

to the seal, fit a new pressure cap. 
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Chapter 2 Part A: 

2Ae1 

Engine in-car repair procedures 

Contents Section number 

Camshafts and tappets — removal, inspection and refitting........ 7 

Compression test— description and interpretation .............. 2 

Grankshaft oil'seals — renewal woe ci.ce-6c fe nok s eee ce vee ces 15 
Crankshaft pulley — removal and refitting..................000. 14 

Cylinder head — removal and refitting..............2..0.00000e 9 
Cylinder head cover — removal and refitting..................5. 4 

Engine/transmission mountings — inspection and renewal ........ 17 
Flywheel — removal, inspection and refitting ................... 16 

SenetaliMionnalonenewete weet teen ACRES ce etic one ee 1 

Degrees of difficulty 
NS 

x 
~ 

Easy, suitable for 

novice with little 

experience 

Fairly easy, suitable 

for beginner with 

some experience 

A NN < 
Specifications 
General 
EMC MO MV DOs en tena custo nin aie eae eicy soi ahs oys-Gie ole ecalelc inhays,e Ee os 

Max output 

Max torque 

Engine code 
ADA CHV beer teh eee ee casei Goalie ela lanesninvitewsiesr is iaueteogueye cs 5,0 gateras 
PON Gaeta oh eile pe oe Acie iehcs tele asi Pisihtic, otinime-2 olla wurte Sree ae caste ent e neuen 

SSOMMTESSION ALO eyes oietaisie sie: ae ya's siete rete ai cccreis git ste Boag Gyerece ane 

Compression pressure: 
IVIPXITIULY Madris che ferers te Sree tetera chelsea ele Gre iain eieceoale wig ager tas len shase 

AVTifaitavullalseaesimy steers a varene Seik cise eine: onaimevserscdcks ane wccrecd termusliel eeeute ns 

Difference between cylinders 
SHENG) ORGIGN ts charter tar ats ote a ete eaters ahs eco ener e rte aieereutge Vays aueeas 

Direction Oncrankshatt fotatlONct see se arts savee see ss aunt acl s 

Lubrication 
Oil pressure (at 90°C): 

Pe OOO ieee hae erste oF ies olla ete a Ges sr ehete ey opt fe ata ese lies ehh 

AP AOOO IORI ae teanetiee erties aie tester eters chau Steep oni are re 

Valves 
Valve clearances (cold): 

Checking: 
qteLe aaa chiar acy Rete CR OCR Re Lie bait 6 tacts Coen NONE R ee CR ERMC On ee Cerner 

WAV GistemicCialmetet sei sista eravstenene ihe men oisnl ol ae ave malay t! cle le) wile! @ le 

Valve stem-to-quide: clearance ye ter cis cle halk o's Wid ofals sa elely als ene 

VAIVEISOKINGINECHOMGUT aietaelebee Gsrayers ota eraielar tw isait wilelele wte elas el lain 

Fairly difficult, SS 
suitable for competent AQ 

EN DIY mechanic 

Section number 

Oil pressure switch - removal and refitting ..................-. 12 
Oil‘pump'=removaliandretittingihe nmi anette eee eee sere 11 

Sump = removaliandirefittings.+aireencen secretin: eeetne oe 10 
Timing chain and sprockets — removal, inspection and refitting .... 5 

Timing chain tensioner — removal, inspection and refitting ........ 6 

Top Dead Centre (TDC) for No 1 piston -locating............... 3 
Valve clearances — checking and adjustment ................. pane) 
VVT-i system components — removal and refitting............... 13 

Difficult, suitable $s 
Ww 

for experienced DIY w 

~ mechanic 

Very difficult, 

suitable for expert 

DIY or professional 
S ~ < 

Three-cylinder, in-line, twin overhead cam 12-valve, VVT-i (variable 

valve timing — intelligent). Wedge shaped combustion chamber with a 
crossflow cylinder head 

50 kW @ 6000rpm 
93 Nm @ 3600rpm 

384F (CFA) 
998 cc 

71.0 mm 

84.0 mm 
10.5:1 

13.8 bar 

10.5 bar 
1.5 bar 

1-2-3 (No 1 cylinder at timing chain end) 
Clockwise (seen from right-hand side of car) 

3.7 bar 

5.0 bar 

0.15 to 21 mm 

0.28 to 33 mm 

0.18:mm 

0.31 mm 

88.39 mm 

89.11 mm 

27.350 to 27.650 mm 

23.450 to 23.750 mm 

3.900 to 4.500 mm 

0.010 to 0.065 mm 

51.63 mm 
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Ta 

Cylinder head 
Maximum permissible gasket surface distortion...............+.+. 0.05 mm 

Maximum cylinder head bolt length (measured from under head) .... 123.5 mm 

Camshafts 
[Elite |] to¥s te cuore aniemrarecuner RoR CaN ACE uC Rei AOR CaCDar UC RC SLE Cs 0.100 to 0.225 mm 

Camshaft operating clearances: 
Inlet camshaft: 

Beating! camier (NO) a0 wean fond setepnre cis aia repaint et 0.025 to 0.061 mm 

Bearing caps (NOSI25. Si Sc4ye re ena leuees neler pals cme can permet 0.035 to 0.072 mm 

Exhaust camshaft: 
Bearingicatmion. (NG) ieruaswn crenam cree) si tk dogriagens, saan rehired intel 0.037 to 0.073 mm 

Bearing CapSsi(NOS\2 5.3 G4) eons). cteasalynpiey site :tepamaotiy etehewe ley ek ie rts 0.035 to 0.072 mm 

Connecting rods 
Big-end: bearing journal) Giametete, (0). ci5cie s+ menses wise sinie me ose wines 43.000 to 43.024 mm 

FRaclaliclaaramCe ire ain cseveueate la te io seus ieittohay ia coicelce tats 1p, clieresia ehemaun abaehalloplenayel 0.016 to 0.040 mm 

AX TEICIG AVANCE oc thees tate cece Geb euch site caers etek ocho’ wars Wh Racer ni eee tnakabtere donee 0.1 to 0.3 mm 

Pistons and piston rings 
Piston-diameteriaaso et rea ke ee cree caer ta were Pd 70.921 to 70.931 mm 
Piston-to-cylinder bore Clearance ...........00 cece eee eee n eee 0.028 mm to 0.052 mm 

Piston ring end gap - installed: 
FOP GOMPNESSION IMG erg cteetss was < <5 «is oss acouedahouapalere alee we 36 a0 0.20 to 0.30 mm 

SECONG COMPNeESSION/SEA WING cee cue nlc nin ses a cattraee we wee 0.40 to 0.60 mm 

Piston ring-to-groove clearance: 
OP COMPKESSIOMMING erate eateries ic cise uate <cl crete. a loleveuree sushevehs, © ekeactios 0.030 mm to 0.070 mm 

SOCOM: COMPNESSION TING: t6-2)h alone ois! «: suctionqies,atererm mart ere qe s,cce stew 0.020 mm to 0.060 mm 

Oilcontrolinina es cer.cescga chet sews et ts oie-olbate: dou a niche eas touenayolerotayena crane 0.070 mm to 0.150 mm 

_ Crankshaft and bearings 
MairibeaningiOunmal Ceatmetelan ate ste nn-ccce cle sprue sue eeieleet hes aia: 43.988 to 44.000 mm 

Main bearing operating clearance .......... 00sec eee eee e eee 0.021 to 0.046 mm 

Main bearing shell thickness: 
PROTO cee taledeie ciate piel oydua bech cha diet orale ocbidiis-s adhd esas ce ele aaenantaom ke 1.983 to 2.013 mm 
ROR eh eRe rhe tics el aceataicie eettia ts Wats da wlaitete: Signer Stem e-ailel ahnleutins 1.986 to 2.016 mm 

atei be oon, Cran eMh tue Gal date Cele RRC er Orn tern Ebert eDite Acre ney 3 1.989 to 2.019 mm 

RGF erat eee atc haee, witant lee cared eds 8 tose. aiid ay Shinde ne Sear ales san ah 1.992 to 2.022 mm 

Connecting rod bearing journal diameter... .........0000e eee eens 39.992 to 40.000 mm 

Big-end bearing operating clearance ......... 0. eee e cece ee eees 0.016 to 0.042 mm 

Big-end bearing shell thickness: 
REE Meee cverony cd ete ccccoe. chest Sach nilsiePerack @tcemraliciategecsiaveysG telat 1 Siewe Sima ae 1.492 to 1.495 mm 
FRO 2 2 eter Whee graie co ae diy shettenety, Saige stra tt veers gy ocecs B dla ye cama 1.495 to 1.498 mm 
ROT: Siero che ets arr aie rd eis is be eilspr as Oia Mma Ra uae aa yas ont oie RaNG 1.498 to 1.501 mm 

Grankshaftiendfloatiie ss - aisetic ie cecteess catoepaone dl icuk eee iees 0.020 to 0.040 mm 
suStwashemthiCkKMESS!s...e sie siz asde Sxp5.0 fats crate eke Slate sicl Siew eer eons 1.940 to 1.990 mm 

Torque wrench settings Nm Ibf ft 
Big-end bearing cap bolts:* 

StAQOM1 Ak cua te adres OP adres We ROR Nam aus see ere Maen ints See 15 11 

STAGES Sooty ds. oMeeomts Ohare a eat coves itch eee: re corse Sota Gaevle re barrch aroha Eom Angle-tighten a further 90° 

Camishatt Daring’ Caps ta. ccx.ciy > cin tanenetereyeee a hiss 1s GPE enon dn eset ae 13 10 

Camshatt: pearing <Gouble Caps. Necienctcte susconels sy a fenecnereneyeteed ses clees es 11 

CamshatSProckGt: DOltSi a aes. cian aeenistes ante cai tte ecm eie pa ots eter 47 35 

Crankshaft oil seal retainer boltS:... 252 e406 sae cles cee ebtelns Gea 10 Tf 

Crankshaft pulley bolt a5. cos5.. ere sacs etete a wie nea» setae Chee ae eae 170 126 

Cylinderhead Cover nUts/DONS (sam + atatra.-taeisere cable idea ti laue diate 9 tf 

Cylinder head bolts: 
Stager nurse sig Os cyst lath cms iar ete a iea ee feet Sogn as ae eae 32 24 

SLAG EIZ Siracusa chee. ttalcra tect Seed vomsage ee bean sierra act s pe aoe a ee Angle-tighten a further 180° 

Engine mountings: 

Left-hand transmission mounting bolts ..............e0 eee eee 52 38 
Rear mounting bracket-to-transmission bolts ...............0-. 52 38 

Rearimounting 'through=Dolt je aan sce nis a A ttee cPeeote keene Opera 120 89 
Right-hand mounting tolengine’)... 00-1... - 1...) eee <eer-tehete ots alee oe 24 18 
Right-handimounting to‘body .. 52-06 .0.0e<.ostats tin et olnemomte 52 38 

Engine oll drain) DIUG Fass Sr.e cls aye rcstoiec cveart arb intelrens lane Pam OMIE ae 30 22 
Exhavistimeanitoleds pyc ci sisidscatandeshumsce Nolet iesaeaa ohete moe etnekckc ene en Teme 24 18 
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Torque wrench settings (continued) 
Elywheel bolts*.. tne 2. see meee ae 

Fuel injection rail-to-cylinder head bolts ...... 
Ignition coil retaining bolts................. 
Inlebimanifolal nuts), xe tives, 5 stochastic 

STAC. Bie: Sraeicac itv edecaianh te te Ne ek tied scttRsi 
MCAS sane ets Meracectc chet te Re EA es 

Oil filter housing to cylinder block ........... 
Oil pressure switch/sensor....... ACH Eee 

Oifpump’ mounting DoltSaer 1. eters o oc 

SPANKS wee tea. ne Se Ges eo oe we 
Sump bolts: 

EAT OIDORSURG rca ne rset tie tat crane Gees sb 
Small bolts (x6) 

Timing chain cover access plug 
Timing chain cover (see illustration 5.17): 

Smaller-headed bolts (1)..............00. 
Larger-headed bolts (2) 

Timing chain fixed guide bolts.............. 
Timing chain tensioner guide pivot bolt....... 
Timing chain tensioner mounting bolts ....... 

Transmission-to-engine bolts............... 

Transmission-to-engine lower plate bolts ..... 
WT-i oil control valve bolt ................. 

Water bypass pipe nuts/bracket bolts........ 
* Use new bolts. 

Thermostat housing nut/bolt........... ; 

1 General information 

How to use this Chapter 

This Part of Chapter 2 is devoted to engine 

in-car repair procedures. All procedures 

concerning engine removal and refitting, and 

engine block/cylinder head overhaul, can be 
found in Chapter 2B. 

Refer to Vehicle identification numbers 

in the Reference Section at the end of this 

manual for details of engine code locations. 
Most of the operations included in this 

chapter are based on the assumption that the 

engine is still installed in the car. Therefore, 

if this information is being used during a 

complete engine overhaul with the engine 
already removed, many of the steps included 

here will not apply. 

Engine description 

The engine is a twin overhead cam, 

water-cooled, three-cylinder in-line unit, with 

VVT-i variable valve timing system. The engine 

is an all-new design, mounted transversely at 
the front of the car with the transmission to 

form a combined power unit. 
The crankshaft is supported in four 

shell-type main bearings. The connecting 

rod big-end bearings are also split shell-type, 
and are attached to the pistons by floating-fit 
gudgeon pins. Each piston is fitted with two 

compression rings and one oil control ring. 

Drive for the overhead camshafts is 

provided by a spring-tensioned timing chain. 

The valves are operated by ‘solid’ tappets, 

which are directly operated by the cam lobes; 

no adjustment shims are fitted, so the valve 

clearances are determined by the thickness 

of the tappets themselves. This reduces the 

weight of the valve components, and gives 

a virtually maintenance-free valve setup. 

The valves are each closed by a single valve 

spring, and operate in guides integral in the 

aluminium alloy cylinder head. 

The variable valve timing system allows 

the inlet camshaft timing to be varied under 

the control of the engine management 

system, to boost both low-speed torque and 

top-end power, as well as reducing exhaust 

emissions. The cylindrical VVT-i controller is 

fitted directly to the end of the inlet camshaft, 
and is supplied with two pressurised oil feeds 

through passages in the camshaft itself. An 

oil control valve, operated by the engine 

management system, is fitted to the rear of 
the cylinder head, and this is used to supply 

the pressurised oil to the controller through 

the two oil feeds. The controller contains four 

vane chambers —- depending on which of the 

two oil feeds is enabled by the control valve, 

the oil pressure will turn the inlet camshaft 

clockwise (advance) or anti-clockwise (retard) 

to adjust the valve timing as required. If 

pressure is removed from both feeds, this 

induces a timing ‘hold’ condition. 
The oil pump is mounted on the inside of 

the timing chain cover, and is driven by flats 
on the end of the crankshaft. 

Operations with engine in car 

The following work can be carried out with 

the engine in the car: 

a) Camshafts and tappets -— removal, 
inspection and refitting. 

b) Cylinder head — removal and refitting. 
c) Crankshaft oil seals — renewal. 

d) Timing chain, sprockets and tensioner — 

removal, inspection and refitting. 
e) Oil pump — removal and refitting. 

f) Sump — removal and refitting. 

g) Connecting rods and pistons — removal 

and refitting.* 

h) Flywheel — removal, inspection and 

refitting. 

i) Engine/transmission mountings — 

inspection and renewal. 

* Although the operation marked with an 

asterisk can be carried out with the engine in 

the car after removal of the sump, it is better 

for the engine to be removed in the interests 

of cleanliness and improved access. For this 

reason, the procedure is described in Part B 
of this Chapter. 

2 Compression test - oS 
description and interpretation N 

“ 
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 

operating temperature, the oil level must be 

correct and the battery must be fully-charged. 

The help of an assistant will also be required. 
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3 Refer to the wiring diagrams in Chapter 

12 and remove the fuel pump fuse from the 

fusebox. Now start the engine and allow it to 

run until it stalls. 

4 Release the securing clips and remove 

the air cleaner cover, refer to Chapter 4A, if 

required. 

5 Disable the ignition system by disconnecting 

the multiplugs from the coils on top of the 

engine. Remove all the spark plugs with 

reference to Chapter 1. 

6 Fit a compression tester to the No 1 cylinder 

spark plug hole — the type of tester that screws 

into the spark plug thread is preferable. 

7 Arrange for an assistant to hold the 

accelerator pedal fully depressed to the floor, 

while’ at the same time cranking the engine 

over for several seconds on the starter motor. 

Observe the compression gauge reading. 

The compression will build-up fairly 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 on 

the first stroke, which does not rise on 

successive strokes, indicates leaking valves 

or a blown head gasket (a cracked cylinder 

head could also be the cause). Deposits on 

the underside of the valve heads can also 
cause low compression. Record the highest 
gauge reading obtained, and then repeat the 

procedure for the remaining cylinders. 

8 Compare the readings obtained with that 

specified at the start of this Chapter. The 

most important factor is that the compression 

pressures are uniform in all cylinders, and that 

is what this test is mainly concerned with. 

9 Add some engine oil (about three squirts 

from a plunger type oil can) to each cylinder 

through the spark plug holes, and then repeat 

the test. 

10 If the compression increases after the 

oil is added, the piston rings are probably 

worn. If the compression does not increase 

significantly, the leakage is occurring at the 

valves or the head gasket. Leakage past the 

3.4 Crankshaft pulley timing mark aligned with timing cover 

valves may be caused by burned valve seats 

and/or faces, or warped, cracked or bent 

valves. 
11 If two adjacent cylinders have equally 

low compressions, it is most likely that the 
head gasket has blown between them. The 

appearance of coolant in the combustion 

chambers or on the engine oil dipstick would 

verify this condition. 

12 If one cylinder is about 20 percent lower 

than the other, and the engine has a slightly 

rough idle; a worn lobe on the camshaft could 

be the cause. 

13 On completion of the checks, refit the 

spark plugs, and then reconnect the coil 

multiplugs. Refit the fuel pump fuse to the 

fusebox. 

3 Top Dead Centre 
(TDC) for No 1 piston - 
locating nn 

eS 

* 
~ 

1 Top dead centre (TDC) is the highest point 

of the cylinder that each piston reaches as the 

crankshaft turns. Each piston reaches its TDC 
position at the end of its compression stroke, 

and then again at the end of its exhaust stroke. 

For the purpose of engine timing, TDC at the 

end of the compression stroke for No 1 piston 

is used. No 1 cylinder is at the crankshaft 

pulley/timing chain end of the engine. Proceed 
as follows. 
2 Ensure that the ignition is switched off 
(take out the key). Remove the spark plugs as 
described in Chapter 1. 

3 Turn the engine clockwise using a spanner 

or socket on the crankshaft pulley bolt. If 
necessary for improved access, apply the 

handbrake, then jack up the front of the car 

and support it on axle stands (see Jacking 

and vehicle support). Remove the plastic inner 

wing cover panel below the engine on the 

driver’s side. 

4 Turn the engine to the point where the notch 

in the outer edge of the crankshaft pulley 

* 

3.6 At TDC, the timing dot on both camshaft sprockets should be 

i 

at the top 

aligns with the pointer on the timing chain 

cover above the pulley (see illustration). To 

ensure that it is on its compression stroke, 

place a finger over the No 1 cylinder plug hole, 

and feel to ensure that air pressure exits from 

the cylinder as the piston reaches the top of 

its stroke. 

5 For further confirmation, remove the cylinder 

head cover as described in Section 4. 

6 If the engine is at TDC on the compression 
stroke, the marks on the camshaft sprockets 

should be visible (under the timing chain) at 

the 12 o’clock position in both cases (see 

illustration) — if not, turn the crankshaft pulley 

through a full turn and realign the pulley mark 

with the pointer timing mark. 

7 Once No 1 cylinder has been positioned at 

TDC on the compression stroke, TDC for any 

of the other cylinders can then be located by 

rotating the crankshaft clockwise (in its normal 

direction of rotation), 120° at a time, and 
following the firing order (see Specifications). 

8 On completion, where applicable, refit the 

cylinder head cover and engine lower cover 

panel, and then lower the car to the ground. 

Refit the spark plugs as described in Chapter 1. 

4 Cylinder headcover- > “ 
removal and refitting SN 

x 

Removal 

1 The air cleaner lower housing is part of the 

cylinder head cover. Remove the engine/air 

filter upper cover, which is secured by four 

retaining clips and two hose clips. See air filter 

element renewal as described in Chapter 1, 

Section 18. 

2 Disconnect the wiring plugs from the ignition 

coils and move the wiring harness clear. Undo 

the retaining bolts and withdraw the three 

ignition coils from the top of the cylinder head 
cover (see illustrations). 

3 Unclip the wiring loom from across the top 
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4.2a Disconnect the wiring connectors... 

of the cylinder head cover (see illustration), 

and move it to one side. 

4 Release the securing clip and disconnect 

the crankcase breather hose from the rear of 

the cylinder head cover (see illustration). 

5 Undo the retaining bolt and disconnect the 

purge canister solenoid valve from the rear of 

the cylinder head cover/lower filter housing 

{see illustration). 

6 Undo the wiring bracket securing bolt from 

the rear of the cylinder head cover/lower filter 

housing, and then unclip the wiring loom from 

across the left-hand side and move it aside 

(see illustration). 

7 Undo the retaining bolt and disconnect 

the oxygen sensor wiring bracket from the 

front of the cylinder head cover (see illus- 

tration). 

8 Unscrew and remove the thirteen bolts and 

two nuts securing the cylinder head cover in 

the order shown (see illustration). 

9 Remove the cover (see illustration), 

including the rubber gasket, which may well 

be stuck to the cylinder head — unless the old 

one can be removed cleanly, a new gasket 

should be obtained for refitting. 

10 With the gasket removed, clean all traces 

of old sealant from the top of the cylinder 

head, the cylinder head cover, and the old 

gasket itself (if it is to be re-used). 

4.2b ...undo the retaining bolts and 

withdraw the coils 
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4.3 Unclip the wiring loom 

4.5 Unbolt the purge canister solenoid 

valve 

4.6b ...and unclip the loom from the side 

of the cover 

Id 

eae 
4.8 Undo the bolts in the sequence shown... 

_ r 
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...and remove the cylinder head 

cover 

Refitting 

11 Fit the new (or reclaimed) gasket to the 

cylinder head cover, making sure it is located 

fully in the cover groove and around the 

spark plug apertures at the centre (see illus- 

tration). 
12 Apply a spot of suitable RTV sealant 

approx 4 mm diameter, to the points on the 

cylinder head shown (see illustration). 

13 Once the sealant has been applied, the 

cover must be fitted within three minutes. 

The cover must also be fitted accurately for 

the sealant to be effective — place a few bolts 

loosely through the cover before lowering it 

into position to help with the alignment. 

14 Place the cover on top of the engine, 

making sure the gasket stays in place, 

and secure it in place with the bolts/nuts. 

Tighten the bolts/nuts progressively and 

evenly in the opposite sequence to the 

5.3 Disconnect the crankshaft sensor 

wiring connector 

5.9b ... and recover the oil seal 

4.11 Fit the rubber gasket into the cover 
groove and around the spark plug apertures 

removal procedure (see illustration 4.8) to 

the specified torque, and then wipe away 

any excess sealant. 

15 Further refitting is a reversal of removal. 

5 Timing chain and sprockets 2 
— removal, inspection SN 
and refitting NY 

Removal 

1 Drain the engine oil and cooling system as 

described in Chapter 1. 

2 Set the engine to TDC on No 1 cylinder as 

described in Section 3. 

3 Disconnect the wiring connector from the 

crankshaft position sensor on the rear of the 

timing chain cover (see illustration). 

4 Remove the auxiliary drivebelt as described 
in Chapter 1, Section 21. 

5.11a Move the dipstick tube away from 

the engine 

{| 

\' Nes) : 

PEAS WV (45588 
4.12 Apply sealant to the two areas shown 

5 Remove the cylinder head cover as 

described in Section 4. 
6 Remove the coolant pump as described in 

Chapter 3. 

7 Remove the crankshaft pulley as described 

in Section 14. 

8 Remove the alternator as described in 

Chapter 5A. 

9 Slacken and remove the oil filter from the 
filter housing on the lower part of the timing 
chain cover. Undo the three retaining bolts 

and remove the housing from the timing chain 

cover (see illustrations). Recover the gasket 

— anew one must be used when refitting. 

10 Remove the sump as described in Sec- 

tion 10. 
11 Undo the dipstick tube retaining bolt at 

the top of the timing chain cover and carefully 

twist it away from the cover (see illustrations). 

Note there is an O-ring seal at the base of the 

dipstick tube into the cylinder block, if required 

pull out the tube and renew the seal. 

12 Disconnect the wiring plug from the VWT-i 

oil control valve — this is on the rear of the 

cylinder head. Remove the single mounting 

bolt, and withdraw the oil control valve from 

the head (see illustrations). 

13 Using a pair of grips, release the 

securing clip at the rear of the coolant pump 

housing (see illustration). This will become 
disconnected as the timing chain cover is 

removed from the cylinder block. 

14 The engine must now be supported, as the 

right-hand mounting must be unbolted and 
removed. The best option is to use an engine 

crane or hoist, and support the engine from 

5.11b If removed, renew the oil seal on the 

lower end of the dipstick tube 
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5.13 Release the hose retaining clip 

2a ING ae \ 2 : aos & : 

5.15 Engine mounting lower securing nut 5.16 Remove the engine mounting 5.17 Note there are two sizes of bolts 

(arrowed) 1 Smaller-headed bolts 
2 Larger-headed bolts 

above. An engine support bar could be used, _ then push the tensioner plunger into the body _lockplate to hold it - some ‘fiddling’ may be 

but might hamper access to the timing chain _ as far as possible (some oil will probably be required (turning the lockplate and moving 

area. Though the sump has been removed, _ lost from around the tensioner as this is done). _ the plunger) until the drill bit locks the plunger 

supporting the engine from below is also an Insert a 3 mm drill bit through the hole in the (see illustrations). 

option, providing a large block of wood is ae : : - 

used between the jack head and across the 

crankcase surfaces. 

15 Working underneath the engine mounting, 

remove the nut from the engine mounting stud 

(see illustration). 

16 Remove the four upper bolts securing the 

engine mounting to the inner wing and timing 

chain cover, and lift the mounting off the stud 
to remove it from the engine compartment 
(see illustration). 
17 Remove the remaining eleven bolts 

securing the timing chain cover — note the , 
positions of the bolts, as they are of different 5.18 The cover is attached with sealant, 

sizes (see illustration). Note the coolant pump and will have to be prised or tapped off 

and oil filter housing securing bolts (which 

have already been removed); also secure the 

timing chain cover. 

18 The cover will need to be prised off, as 

sealant is used during fitting - take care not 

to mark the sealing surfaces or damage the 
cover as it is removed (see illustration). As the 

cover is removed it will need to be withdrawn 

from the coolant hose (see illustration 5.13). 

19 Once the cover is removed, remove 

the O-ring seal for the oil pump feed (see 
illustration) which is fitted to the cylinder 

block, discard — a new one should be used 

when refitting. 

20 Before removing the timing chain 
tensioner, rotate the lockplate upwards, and 

3 

be 

5.20a Release the pressure on the 5.20b ...and insert a 3 mm pin (drill bit) to 
tensioner... lock the tensioner 
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5.22 Undo the lower pivot bolt from the 

guide 

21 Remove the bolts securing the tensioner 

to the cylinder block, and remove it without 

disturbing the drill bit. 

22 Remove the lower pivot bolt, and take 

off the timing chain rear guide (which is 

operated on by the tensioner at the top) (see 

illustration). 

23 Remove the timing chain front guide 

by undoing the securing bolts (this is only 

necessary if the cylinder head is being 

removed later) (see illustration). 

24 Before removing the timing chain, check 

for a mark on the crankshaft sprocket (see 

illustration) — this is used in relation to the 

yellow timing chain link when refitting. 

25 Unhook the timing chain, and remove it 

from the sprockets. The crankshaft sprocket 

just slides off the nose of the crankshaft, over 

the Woodruff key (see illustrations). Remove 

the Woodruff key and keep safe for refitting. 

26 If the camshaft sprockets are to be 

if £ ie 

5.26b ...to prevent the camshaft from 

turning 

wali. 

5.23 Remove the front guide from the 
cylinder block 

removed, hold the relevant camshaft against 

rotation using a spanner on the hex provided 

on the shaft. Undo the bolts securing the inlet 

sprocket and VVT-i controller assembly, or 

the exhaust sprocket, and remove from their 

respective camshafts (see illustrations). Do 

not attempt to separate the VVT-i controller 

from the inlet sprocket. 

Inspection 

27 Check the chain rear guide (the one 

operated by the tensioner) for wear. If the 

chain has worn a groove deeper then 0.5 mm 

in the guide, a new guide should be fitted. If 

the rear guide has worn, it is likely that the 

other guides will also require renewal. 

28 If the chain is known to have seen long 

service (over 100 000 miles), it’s worth 

considering fitting a new one, if only for peace 

of mind. No renewal interval is specified by 

Toyota, and although a timing chain is more 

5.25b ... and remove the woodruff key 

5.29a Tensioner plunger locked in position 

with 3 mm drill bit 

5.24 Slot in crankshaft sprocket (arrowed) 

for timing mark 

robust than the rubber ‘cambelt’ used on 

other engines, if the chain were to snap the 

consequences for the engine would be equally 

serious. If the sprockets show sufficient signs 

of wear, these too should really be renewed 
(though this is likely to prove expensive, as 

the inlet sprocket is not available separately 

from the VVT-i controller). 

29 Remove the drill bit from the chain 

tensioner to release the plunger. Turn the 

lockplate clockwise, hold it in this position, 

and check that the plunger moves freely. 

Also check that the plunger locks when the 

lockplate is released (see illustrations). If a 

new timing chain or rear guide is being fitted, 

or if there is any doubt about the tensioner’s 

condition, fit a new one as a matter of course. 

If the old tensioner is being refitted, compress 

the plunger and refit the drill bit to hold it. 

30 While the timing chain cover is removed, it 

5.26a Hex on camshafts (arrowed) to use 
a spanner... 

ot . 

5.29b Push the lockplate up to release the 

plunger 



5.31a Refit the VVT-i controller/inlet 

sprocket... 

§.32b ...and fit the securing bolt 

to fit a new crankshaft oil seal. See Section 15 
in this Chapter for procedure. 

Refitting 

31 Liberally oil the end of the inlet camshaft, 

which should be positioned so that the 

locating peg is at the 12 o’clock position. 
Hold the VVT-i controller/inlet sprocket with 

the timing mark at the top, and fit it onto the 

locating peg on the end of the inlet camshaft. 

No particular force should be required — secure 

the controller with the bolt, hand-tight only at 

this stage (see illustrations). 

32 Hold the exhaust camshaft sprocket with 
the timing mark upwards, and locate it onto 

the peg on the end of the camshaft (which 

should be at the 12 o’clock position) (see 
illustrations). Again, secure the sprocket with 
the bolt, hand-tight. 
33 As for removal, hold the inlet and exhaust 

camshafts using a spanner on the shaft’s hex, 
and tighten the sprocket bolts to the specified 
torques (see illustration). 

34 Set the camshaft sprockets to the correct 
position for TDC on No 1 cylinder — ie, with the 
markings at 12 o’clock (see illustration). Do 
not turn the camshafts excessively to achieve 

this, as there is a danger of the valves hitting 

the pistons. 
35 Refit the Woodruff key back into the end 
of the crankshaft and fit the sprocket onto the 

crankshaft (see illustration). 
36 Offer up the timing chain. The two gold/ 

orange links should align with the camshaft 
sprocket timing marks, with no slack in 
between the sprockets (see illustration). 

37 Similarly, the single yellow link at the base 
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5.33 Holding the inlet camshaft using the 

hex casting 

of the chain’s run should align with the mark 

on the crankshaft sprocket (see illustration). 

38 Refit the front timing chain guide, and 

then the rear guide, tightening the bolts to the 

specified torque. 

5.37 The single yellow link should align 

with the slot in the crankshaft sprocket 

5.32a Refit the exhaust sprocket... 

5.34 Align the timing marks to the TDC 
position 

39 Holding the rear guide against the timing 

chain, making sure the timing marks are still 

in line, refit the timing chain tensioner to the 

cylinder block (see illustration). Tighten the 

bolts to the specified torque. 

5.36 The two gold/orange links should 

align with the dot marks on the camshaft 

sprockets 

= - Sara 

5.39 Refit the timing chain tensioner... 



2Ae10 Engine in-car repair procedures 

5.42b ... around the centre bolt hole... 

40 Release the tensioner by removing the drill 
bit (if original tensioner used), ensuring that 

the plunger engages with the timing chain rear 

guide (see illustration). Allow the tensioner 

to take up the slack in the chain. Check the 

timing marks are still aligned, and then rotate 
the engine by two complete turns. Check the 

tension of the chain, and check the timing 

marks on the sprockets are still aligned. Note: 

The coloured links will not be aligned with the 
timing marks now; they are only aligned when 

the timing is first set up. 

41 Fit new O-ring seal to the oil pump feed 

on the cylinder block (see illustration 5.19). 
42 Clean any old sealant from the timing 

5.42d Apply sealant to the areas shown (arrowed) 

ae ae ena 

5.42a Apply a bead of sealant to the timing 

cover mating faces... 

5.42c ...and the coolant pump recess 

chain cover mating faces. Apply a 3 to 4 mm 

diameter bead of suitable sealant to the 

cover, with two further circles of sealant 

applied around the upper centre retaining 

bolt hole and the coolant pump recess (see 

illustrations). Also apply two short lengths 
of sealant where the cylinder block and head 
meet. Once the sealant has been applied, 

the cover should be refitted within three 
minutes. 

43 Offer the cover into position, and then refit 

the bolts to their previously-noted positions, 

see paragraph 17. 
44 Progressively tighten the bolts in 
several stages in the sequence shown 

5.44 Timin 

(see illustration) to pull the cover evenly 
into place. Finally, tighten the bolts to the 

specified torques. Note there are two sizes 

of bolt heads, which require different torque 

settings. 
45 The remainder of refitting is a reversal of 

removal, noting the following points: 
a) Before refitting the cylinder head 

cover, turn the engine two complete 

turns clockwise, and check that the 
crankshaft and camshaft timing marks 

come back into alignment as described - 

in Section 3. 
b) Tighten all fasteners to the specified 

torque. 
c) Allow sufficient time for the sealant used 

on the timing chain and cylinder head 

covers, and on the sump, to cure before 

starting the engine. 

6 Timing chain tensioner - 
removal, inspection — 
and refitting Why 

Remove the timing chain cover as described 

in previous Section. The tensioner can be 

removed as described in paragraphs 20 and 21, 

and inspected as described in paragraph 29. 

7 Camshafts and tappets - 
removal, inspection 
and refitting HEE: 

Note: The following procedure allows the 

camshafts to be removed without completely 

removing the timing chain, which is a time- 

consuming job. However, if difficulty is 

experienced with this procedure, removing 

the timing chain as described in Section 5 is 

the only alternative. 

Removal 

1 Remove the cylinder head cover as 

described in Section 4. 

amen 

chain cover tightening sequence 
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Se og, 

7.2 Access plug for timing chain tensioner 

2 Slacken and remove the cover plug from 
the timing chain cover, this gives access to 
the timing chain tensioner (see illustration). 

3 Set the engine to TDC on No 1 cylinder as 
described in Section 3. Paint alignment marks 

on the timing chain, in line with the timing 
marks on the sprockets. 

4 Insert a screwdriver in through the access 

hole in the cover and rotate the lockplate 

upwards (see illustration). 

5 It may be necessary to rotate the camshaft 
slightly clockwise, so that the timing chain 

pushes the tensioner plunger home (see 

illustration). 

6 When the plunger is pushed back, remove 

the screwdriver and insert a 3 mm drill bit 

through the hole in the lockplate to hold the 

plunger in position (see illustration). 
7 Hold the relevant camshaft against rotation 

using a spanner on the hex provided on the 
shaft. Slacken the bolts securing the inlet 

sprocket and VVT-i controller assembly, or the 

exhaust sprocket to their respective camshafts 

(see illustration). 

8 Remove the bolt from the exhaust camshaft 
sprocket and remove the sprocket from the 

end of the camshaft, releasing it from the 

timing chain. Pull the chain upwards and let it 
down over the top of the inlet sprocket/VVT-i 

controller assembly. 

s fs & - 

7.9 Slackening sequence for camshaft bearing caps 

7.4 Insert a screwdriver to release 

tensioner 

7.6 Insert 3 mm peg (drill bit) to lock the 

tensioner 

9 Progressively slacken the camshaft bearing 

caps across the top of the cylinder head (see 

illustration). 

10 Slide the inlet camshaft sprocket/VVT-i 

controller assembly from the end of the 

camshaft slightly, slacken the bolt a few 

more turns if required. This will allow the No 1 

‘double’ camshaft bearing cap, to be removed 

from the cylinder head. 

11 It is essential that the camshaft bearing 

caps be refitted to their original locations. 

Before removing the caps, check that they’re 

marked with a letter/number, indicating their 

fitted position (No 1 is at the timing chain end, 

ae 

7.11 This is the No 4 inlet camshaft bearing cap - marked 14, with 

a. oa eS 

7.7 Using a spanner to prevent the 

camshaft from turning 

inlet and exhaust can be deduced from the 

manifolds) (see illustration). If no numbers 

can be seen, make your own with paint or a 

dot-punch. 

12 Remove the securing bolts and carefully 

withdraw the caps from the camshafts, and 

store them safely in a clean container (see 

illustrations). 

13 The exhaust camshaft can now be 

removed from the top of the cylinder head, 

noting its fitted position (see illustration). 

14 Before lifting the timing chain off the inlet 

sprocket, have ready some wire or string to 

tie the chain up with — it must not be allowed 

an arrow pointing to the timing chain 
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7.13 ... and lift out the camshafts 

to fall down (or even go slack), as it may 
disengage itself from the crankshaft sprocket, 

which could mean taking off the timing chain 

cover (Section 5). 

15 The inlet camshaft can be removed 

complete with camshaft sprocket/VVT-i 

controller assembly from the top of the 

cylinder head. Lift the chain from around the 

sprocket and fasten it to one side. If required, 

remove the securing bolt and remove the 

camshaft sprocket/VVT-i controller assembly 

from the end of the camshaft. 
16 Before lifting out the tappets, it’s best to 

have ready a box that’s been divided up into 

twelve sections, or failing that, a piece of 

clearly marked card, so the tappets can be 

arranged and kept in their fitted order. The 

tappets should not be marked in any way 

(other than perhaps by wrapping a piece of 

masking tape round, onto which a number 

7.17 Tappets are numbered (arrowed) for 

thickness 

7.12b ...then remove the caps... 

7.16 Lift out the tappets and store them in 

their fitted order 

can be written). Lift each tappet out, and store 

it so that it can be refitted in the same location 

(see illustration). 

Inspection 

Note: For complete dismantling of the 

cylinder head (removal of the valves, etc), 

refer to Part B of this Chapter. 

17 With the camshafts and tappets removed, 

check each for signs of obvious wear (scoring, 

pitting, etc) and for ovality, and renew if 

necessary. Note the tappets have numbers 

inside to show their thickness for adjusting 

valve clearance (see illustration). 

18 Measure the outside diameter of each 

tappet — take measurements at the top and 

bottom of each tappet, then a second set at 

right-angles to the first; if any measurement 

is significantly different from the others, the 

tappet is tapered or oval (as applicable) and 

a’ ili aa ‘a 

7.20 Oil the tappets and their bores before 

fitting 

must be renewed. If the top surface of any 
tappet is worn, check the corresponding lobe 

on the camshaft. 
19 Visually examine the camshaft lobes for 
score marks, pitting, galling (wear due to 

rubbing) and evidence of overheating (blue, 
discoloured areas). Look for flaking away 
of the hardened surface layer of each lobe. 
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. If the head 
bearing surfaces are worn excessively, the 

cylinder head will need to be renewed. 

Refitting 

20 Oil the cylinder head tappets and bores, 

and carefully refit the tappets to their original 

positions in the cylinder head — some care will 

be required to enter the tappets squarely into 

their bores (see illustration). Check that each 

tappet rotates freely. 
21 Liberally oil the inlet camshaft lobes and the 
camshaft bearings in the cylinder head. Place 

the inlet camshaft complete with camshaft 

sprocket/VVT-i controller assembly back onto 

the cylinder head. Feed the timing chain around 

the sprocket, keeping gentle tension on the 

chain at all times. Make sure the timing mark 

on the camshaft sprocket aligns with the marks 

made on the chain on removal. 
22 Liberally oil the exhaust camshaft lobes and 

the camshaft bearings in the cylinder head. Place 

the exhaust camshaft in place on the cylinder 

head. Make sure the camshaft is positioned, so 

that the timing mark on the front of the camshaft 

sprocket will be in the 12 o’clock position when 
fitted (see illustration). 

23 Refit the camshaft bearing caps to their 

original positions as noted on removal, check 
the markings on top of the caps, indicating 
their fitted position. 

24 Refit the bearing cap bolts, and tighten 

the bolts progressively in the opposite 

sequence of removal (see illustration 7.9) to 
the specified torques. 

25 Refit the sprocket to the end of the exhaust 

camshaft; fit the sprocket inside the timing 

chain as it is being fitted. With the chain in 
position around all sprockets, check that all the 
timing marks are aligned for TDC on No 1 cyl- 
inder. 

7.22 Align the timing marks on the exhaust 
camshaft sprocket to TDC 
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26 As for removal, hold the inlet and exhaust 
camshafts using a spanner, and tighten the 
sprocket bolts to the specified torques (see 
illustration). 

27 Turn the inlet camshaft anti-clockwise 
slightly, to move any slack in the timing chain 
onto the rear side. Remove the drill bit from 
the chain tensioner, and allow the plunger to 
tension the chain. Check the timing marks 

are still aligned, and then rotate the engine 
by two complete turns. Check the tension of 
the chain, and check the timing marks on the 
sprockets are still aligned. 

28 Coat the threads with sealer and refit the 
timing chain tensioner access plug to the 

timing chain cover (see illustration). 

29 Refit the cylinder head cover as described 
in Section 4. 

8 Valveclearances- _ a 
checking and adjustment x 

Note: Because the tappets are not fitted with 
shims, valve clearance adjustment is carried 

out by fitting new tappets, which requires 
removing the camshafts. 

Checking 

1 Remove the cylinder head cover as 

described in Section 4. 

2 Set the engine to TDC on No 1 cylinder as 

described in Section 3. 

3 With the engine in this position, check the 

clearances for No 2 cylinder inlet valves, and 

the exhaust valve clearances for cylinder 3. 

4 Insert a feeler blade between the camshaft 

lobe and the tappet, and record the clear- 

ance (C) found for all four valves (see 

illustration). If the clearances found are 

within the ‘checking’ specification (refer to 

the start of this Chapter), no adjustment will 

be required. 
5 Turn the engine, using a spanner or socket 

on the crankshaft pulley bolt, through one 

complete turn. The crankshaft pulley mark 

should now be aligned with the pointer on the 

timing chain cover, but the camshaft sprocket 

timing marks should not be visible. 

6 With the engine in this position, check the 
clearances for No 1 and 3 cylinder inlet valves, 

wort 

8.4 Checking a valve clearance 

7.26 Using a spanner to prevent the 

camshaft from turning 

and the exhaust valve clearances for cyl- 
inders 1 and 2. 
7 Insert a feeler blade between the camshaft 

lobe and the tappet, and record the clear- 

ance (C) found for the remaining eight valves. 
If the clearances found are within specification 

(refer to the start of this Chapter), no 

adjustment will be required. 

8 If no adjustment is needed, refit the cylinder 

head cover as described in Section 4. 

Adjustment 

9 Remove the camshafts as described in 

Section 7. 
10 Remove each tappet which requires 

adjustment, and measure the thickness (T) 

between the top surface and the inner boss, 

using a micrometer (see illustration). Use 

the thickness (T) with the valve clearance 

previously measured (C) for use in calculating 
the required thickness of the new tappet (N). 

For example: 

Inlet: New (N) = 
Thickness (T) + Clearance (C) - 0.18 mm. 

Exhaust: New (N) = 
Thickness (T) + Clearance (C) - 0.31 mm. 

11 New tappets are available in 29 sizes 

from Toyota dealers, in increments of 0.020 mm, 

from 5.120 mm to 5.680 mm (see illus- 

tration). Select a new tappet which gives a 

clearance as close as possible to the setting 
values specified at the start of this Chapter. 

Mark any new tappets with tape, or store 

them (with any old tappets) in the correct 

fitted sequence. 

12 Lubricate and fit the tappets, making sure 

7.28 Refit the access plug to the timing 
chain cover 

they are all fitted to the correct locations. 
Check that they are free to turn. 
13 Refit the camshafts as described in Sec- 
tion 7, but before refitting the cylinder head 

cover, turn the engine through two complete 
turns, and check that the crankshaft and 
camshaft timing marks come back into align- 
ment as described in Section 3. Recheck the 
valve clearances as described in paragraphs 3 

to 7. 

14 On completion, refit the cylinder head 
cover as described in Section 4. 

_ removalandrefiting @& 

Note: As the cylinder head, timing chain 
cover and sump will need to be removed 

for this procedure, there will need to be 

some provision made for supporting the 

cylinder block/transmission in place when the 
right-hand engine mounting is removed. 

Removal 

1 Remove the timing chain and sprockets as 

described in Section 5. 
2 Remove the camshafts as described in 

Section 7 — this is necessary to gain access to 

the head bolts. Unless the head is being worked 

on further, the tappets can stay in place. 

3 Remove the exhaust manifold/catalytic 
converter as described in Chapter 4B. 
4 Remove the fuel injectors and inlet manifold 

as described in Chapter 4A. 

8.11 See Toyota with calculated 
dimensions to check tappet required 
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hoses 

9.6c ...and lower mounting bracket bolt (arrowed) 

5 Disconnect the coolant hoses from the 

transmission end of the cylinder head, noting 

their positions for refitting (see illustration). 

6 Work around the cylinder head, and 

disconnect the wiring plugs, earth leads, 

wiring harness brackets, etc, as follows: 

a) Coolant temperature sensor and camshaft 

position sensor wiring plugs, at the 

transmission end of the cylinder head 

(see illustration). 
b) Earth lead above the thermostat housing, 

also at the transmission end of the 

cylinder head. 

c) Unbolt the water bypass pipe bracket 
from the transmission end of the 

9.8b Remove the cylinder head bolt 

including washer 

9.6a Disconnect the earth cable, temp 

switch and cam sensor wiring connectors 

head. Renew gasket on refitting (see. 

illustrations). 

7 Make sure the engine/transmission unit is 

supported securely from below before starting 

to loosen the cylinder head bolts. 

8 Loosen the cylinder head bolts (using an 8 mm 

splined bit) by a quarter-turn at a time, in 

sequence (see illustrations). Soak out any oil 

from the bolt heads before starting and recover 

the washers from the cylinder head. 

9 Remove the eight bolts and washers - it is 

recommended that they are not re-used, and 

a complete new set be obtained for refitting. 

See paragraph 18 for checking procedure for 

the head bolts. 

9.11 Locating dowels (arrowed) for 

cylinder head 

ee 
9.8a Cylinder head slackening sequence 

\ j 
9.6b Undo the bypass pipe retaining nuts 

(arrowed)... 

va 

10 Check round the head that there is nothing 

still attached, and nothing in the way that will 
hinder it being lifted away. 

11 Carefully lift off the head, and place it ona 

clean surface — do not allow the lower face to 

be damaged. If the head is stuck, try rocking it 

backwards to free it. Do not try and swivel the 

head on the cylinder block, as it is located by 
two dowels on the front outer bolt holes (see 

illustration). When the joint is broken, lift the 

cylinder head away. 

12 Recover the old head gasket, though it 

cannot be re-used, it may be useful to hold 

onto for now, to compare with the new one as 

verification. 

13 If the head is to be dismantled for 
overhaul, remove the tappets as described in 

Section 7, then refer to Part B of this Chapter. 

Preparation for refitting 

14 The mating faces of the cylinder head and 

cylinder block/crankcase must be perfectly 

clean before refitting the head. If required, 

remove the two dowels (note their positions) 
and use a hard plastic or wood scraper to 
remove all traces of gasket and carbon; also 

clean the piston crowns. 

15 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 
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9.18 Maximum length of cylinder head bolt 

should be no more than 123.5 mm 

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/ 
crankcase. 

GINRTSS T° 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, and then wipe 
away the remainder with a clean rag. 

16 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. 

17 If warpage of the cylinder head gasket 

surface is suspected, use a straight-edge to 

check it for distortion. Refer to Part B of this 

Chapter if necessary. 

18 Check the condition of the old head 

bolts, and particularly their threads, whenever 

they are removed. Wash the bolts in suitable 

solvent, and then wipe them dry. Check each 
for sign of visible wear or damage, renewing 

the bolts 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 maximum length for the 

bolts is 123.5 mm; if any bolts have stretched 
more than this, renew all the cylinder head 

bolts as a set. If there is any doubt as to their 
condition or length, we recommend fitting a 

complete new set of bolts. 

19 Although not essential, if a suitable 
tap-and-die set is available, it’s worth running 

the correct-size tap down the bolt threads in 

the cylinder block. This will clean the threads 

of any debris, and go some way to restoring 

any damaged threads. Make absolutely sure 

the tap is the right size and thread pitch, and 

lightly oil the tap before starting. 
20 If possible, clean out the bolt holes in the 

block using compressed air (eye protection 

should be worn), to ensure no oil or water 

is present. Screwing a bolt into an oil- or 

9.23 Eure that the gasket is fitted ihe 

right way up 

water-filled hole can (in extreme cases) cause 

the block to fracture, due to the hydraulic 

pressure created. 

Refitting 

21 To avoid the possibility of valves hitting 

pistons when the camshafts are refitted and 

turned, it is advisable to turn the crankshaft a 

little, so that none of the pistons are at TDC. If 

required, make your own alignment marks on 

the crankshaft sprocket and block, so that the 

crankshaft TDC position can be easily reset 

before the timing chain is refitted. 

22 If removed, ensure the two locating dowels 

are refitted to their original positions on the 

block top surface (see illustration 9.11). 

23 Check that the new cylinder head gasket 

is the same type as the original and that any 

TOP marking is facing upwards, and then 

locate the gasket onto the top face of the 

cylinder block and over the dowels. Ensure 

that it is correctly aligned with the coolant 

passages and oilways (see illustration). 

24 It is helpful to have an assistant on hand 

as the head is offered into place, as various 

items may need to be held clear. Lower the 

head gently onto the block, making sure the 

gasket does not move. 

25 Lubricate the threads and underside of 

the heads of the cylinder head bolts lightly 

with clean engine oil (see illustration). 

26 Carefully enter each bolt into its relevant 

hole, making sure each one has a washer 

fitted to the cylinder head (see illustration). 

Screw them in by hand only at this stage, until 

finger-tight. 

9.26 Make sure the washers are fitted to 

the cylinder head 

9.25 Lubricate the cylinder head bolts 

27 Working progressively and following 

the opposite sequence of removal (see 

illustration 9.8a) tighten the head bolts to the 
specified Stage 1 torque. 
28 Now the head bolts should be tightened 

further, to their specified Stage 2 angle. It is 

strongly recommended that an angle gauge 

be used for this task (see illustration). Again, 

follow the tightening sequence. 

29 The remainder of refitting is a reversal of 

removal, noting the following points: 

a) Before refitting the cylinder head cover, 

turn the engine two complete turns 

clockwise, and check that the crankshaft 

and camshaft timing marks come back 

into alignment as described in Section 3. 

b) Where applicable, tighten all fasteners to 

the specified torque. 

c) Where used, allow sufficient time for the 

sealant used on the timing chain and on the 

sump to cure before starting the engine. 
d) When the engine is restarted, check for 

any sign of oil and/or coolant leakage 

from the various cylinder head joints. 

10 Sump - 
removal and refitting 

VW 

Removal 

1 Jack up the front of the car, and support 

it on axle stands (see Jacking and vehicle 

support). Where fitted, remove the engine 

lower cover panels from under the car. 

2 Drain the engine oil as described in Chap- 

9.28 Angle-tightening the head bolts, 

using a gauge 
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10.7 Sump retaining bolts (x13) and 
nuts (x2) 

ter 1. It makes sense to change the oil filter at 

the same time, but this is not essential. 

3 Remove the engine oil dipstick, wipe it 

clean, and place it to one side. 

4 Refer to Chapter 4B and remove the 

exhaust front pipe from the manifold/catalytic 

converter. We found it was sufficient to 

disconnect the oxygen sensor wiring, unbolt 

the pipe from the manifold/catalytic converter, 

and move the exhaust to one side. 

5 Working under the car, remove the three 

bolts securing the stiffener plate fitted between 

the sump and transmission. Lower the plate, 

and remove it (see illustration). 

6 At the transmission end of the sump, 

remove the sump retaining nut and then 

remove the stud from the cylinder block (see 

illustrations). This will need to be removed to 

allow access for the sump to be removed from 

the recess in the rear of the flywheel. 

7 Unscrew and remove the thirteen bolts and 

seri 

10.11 Check the oil pick-up is clear 

| 

10.6a Undo the retaining nut... 

10.10 Prise off the sump using a 

wide-bladed flat tool 

one remaining nut used to secure the sump 

(see illustration). Note that the three bolts 

and one nut at the timing chain end, and the 

one bolt and one nut at the transmission end 

of the sump are smaller-sized bolts. 

8 The sump is further secured in position with 

sealant, and some effort may be needed to 

prise it free. 

9 Using a wide-bladed tool, carefully prise off 

the sump (if a screwdriver is used, take care 

not to deform the sealing edges of the pan). 

10 Keep the sump level as it is lowered, to 

prevent spillage of any remaining oil in it 

(see illustration). Also be prepared for oil 

drips from the crankcase when the sump is 
removed. 

11 Clean any sealant from the sump and 

engine mating faces - care must be taken 

not to damage the sealing surfaces. Wipe 

the mating faces with a suitable solvent, and 

allow to dry. While the sump is off, check that 

¥ 

10.12 Apply a bead of sealant to the inside 

of the holes 

a 

10.6b ... and remove the stud 

the oil pick-up pipe/strainer is clear, cleaning it 

if necessary (see illustration). 

Refitting 

12 Apply a 3 mm diameter bead of RTV 

sealant to the sump sealing surface, to the 

inside of the bolt holes (see illustration). 
Remember — any excess sealant may find its 

way into the engine, so use only enough to 

obtain a good seal. Once the sealant has been 
applied, the sump should then be fitted within 

3 minutes. 

13 Offer the sump up to the engine, and 

locate it on the stud. Secure it hand-tight only 

at this stage, using all the nuts and bolts - refit 
the stud and nut to the transmission end of 

the sump (see illustrations 10.6a and 10.6b). 
14 Progressively tighten the sump nuts/bolts 

to the specified torque, starting at the middle 

and working your way outwards, then go 

around and wipe away any excess sealant. 

15 Check that the sump drain plug has been 

refitted and tightened securely — use a new 
sealing washer. 

16 Refit the sump-to-transmission lower 

‘stiffener’ plate, and tighten the bolts to the 
specified torque. 

17 Refit the exhaust front pipe to manifold/ 

catalytic converter as described in Chapter 4B. 
Reconnect oxygen sensor wiring connector. 
18 On completion, lower the car to the 

ground. Allow time for the sealant to cure 
before refilling the engine with oil (and refitting 

the dipstick) as described in Chapter 1. Start 
the engine, and check for signs of leaks from 
the sump joint. 

11 Oil pump - 
removal and refitting 

WH) 

Removal 

1 Remove the timing chain cover as described 

in paragraphs 1 to 19 in Section 5 of this 
Chapter. 

2 If not already removed, undo the three 

retaining bolts for the oil pick-up pipe/strainer 

and remove it from the base of timing chain 
cover. 

3 The oil pump is fitted to the inside of the 
timing chain cover. Remove the two screws 
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11.3 Oil pump bolted to inside of timing 

chain cover 

and six bolts, and withdraw the oil pump 

cover and gears (see illustration). As the 
pump is removed, note any markings on the 
driven and drive gears for refitting. 

Inspection 

4 Blow through the timing chain oil supply jet 
on the cylinder block, and make sure it’s not 

blocked. Similarly, rinse the oil pick-up pipe 

and strainer in solvent, and allow to dry. 

5 If any of the oil pump clearances appear 

to be excessive, or if the pump displays 

any other signs of wear, a complete new 
pump should be fitted. If the engine is being 

completely overhauled, fitting a new pump 

(and an oil pressure relief valve) should almost 

be a matter of course. 

Refitting 

6 Liberally oil the pump rotors, and apply 

some oil to the pump location before fitting. 

Check that the rotors are free of any dirt 

before fitting. 
7 Offer the pump into position. Fit and tighten 

the mounting bolts/screws to the specified 

torque, then check that the drive gear turns 

smoothly. 

8 Refit the oil pick-up pipe, together with a 

new seal, and tighten the securing bolts (see 

illustrations). 
9 Refit the timing chain cover as described in 

Section 5. 

12 Oil pressure switch - oS 
removal and refitting SS 

~N 
1 The oil pressure switch is a vital early 
warning of low oil pressure. The switch 

operates the oil warning light on the instrument 

panel — the light should come on with the 

ignition, and go out almost immediately when 

the engine starts. 

2 If the light does not come on, there could 

be a fault on the instrument panel, the switch 

wiring, or the switch itself. If the light does not 
go out, low oil level, worn oil pump (or sump 

pick-up blocked), blocked oil filter, or worn 

main bearings could be to blame -— or again, 
the switch may be faulty. 
3 If the light comes on while driving, the best 

advice is to turn the engine off immediately, 

11.8a 

12.4 Oil pressure switch on rear of 

cylinder block 

and not to drive the car until the problem has 
been investigated — ignoring the light could 

mean expensive engine damage. 

Removal 

4 The oil pressure switch is located on the 

rear face of the cylinder block, at the timing 

chain end (see illustration). 

5 Disconnect the wiring plug from the switch 

(see illustration). 

6 Unscrew the switch from the block, and 

remove it. There should only be a very slight 

loss of oil when this is done. 

Inspection 

7 Examine the switch for signs of cracking or 

splits. If the top part of the switch is loose, this 

is an early indication of impending failure. 

8 Check that the wiring terminals at the switch 

are not loose, then trace the wire from the 

switch connector until it enters the main loom 

— any wiring defects will give rise to apparent 

oil pressure problems. 

Refitting 

9 Refitting is the reverse of the removal 

procedure, noting the following points: 

a) Clean the switch threads, then apply a 

few drops of thread-locking fluid to them 

before fitting. Tighten the switch securely. 
b) Reconnect the switch connector, making 

sure it clicks home properly. Ensure that 

the wiring is routed away from any hot or 

moving parts. 

c) Check the engine oil level and top-up if 

necessary (see ‘Weekly checks’). 

d) Check for signs of oil leaks once 

11.8b ...and refit to the lower part of the 

oil pump 

12.5 Disconnect the wiring plug from the 

oil pressure switch 

the engine has been restarted and 
warmed-up to normal operating 
temperature. 

13 VVT -i system components - ~~ 

~-removalandrefitting 
x 

Note: For a description of the VVT-i system 
operation, refer to Section 7. 

VVT-i controller 

1 The VVT-i controller is integral with the inlet 

camshaft sprocket, and can most easily be 
removed as described in Section 5. 

VVT-i oil control valve 

2 The oil control valve is fitted at the timing 
chain end of the cylinder head — at the rear. 

3 Disconnect the wiring plug from the valve 
(see illustration). 

ke 

13.3 Disconnect the VVT-i control valve 

wiring plug 
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13.9a Remove the blanking plug... 

4 Remove the valve mounting bolt, then 

carefully withdraw the valve from the head — 

anticipate a small amount of oil spillage as 

this is done (see illustrations). 

5 Recover the O-ring from the valve — a new 

one should be obtained for refitting. 

6 The oil control valve can be checked by 
using an ohmmeter to check the resistance 

across the two terminals. The reading should 

be 6.9 to 7.9 ohms at 20°C. If the reading is 

not as specified, then the oil control valve will 

need to be renewed. 

7 Refitting is a reversal of removal, noting the 

following points: 

a) Tighten the valve mounting bolt to the 

specified torque. 

b) Check and if necessary top-up the oil 

level on completion (see ‘Weekly checks’). 

c) Start the engine, and check for signs of oil 
leaks from the valve. 

14.5 Loosen the crankshaft pulley bolt 

using a holding tool 

13.4b ...and withdraw the valve from the 

head — note the O-ring 

13.9b ...and withdraw the filter 

VVT-i oil control valve filter 

8 The filter is fitted below the oil control 

valve. 

9 Remove the filter blanking plug, then 

carefully withdraw the filter from the head — 

anticipate a small amount of oil spillage as 

this is done (see illustrations). 

10 Recover the sealing washer — a new one 

should be obtained for refitting. 

11 Rinse out the filter in solvent, and allow to 

dry. 

12 Refitting is a reversal of removal, noting 

the following points: 

a) Tighten the filter blanking plug, use new 

sealing washer. 

b) Check and if necessary top-up the oil 

level on completion (see ‘Weekly checks’). 

c) Start the engine, and check for signs of oil 

leaks from the filter plug. 

14.7a Remove the pulley bolt... 

Crankshaft pulley- 
removal and refitting 

M0 

Removal 

1 Apply the handbrake, then jack up the 
front of the car and support it on axle stands 

(see Jacking and vehicle support). Remove 
the plastic inner wheel trim cover panel from 

engine on the driver’s side. 
2 If not already done, remove the auxiliary 

drivebelt as described in Chapter 1. 
3 Undo the pulley centre retaining bolt using a 

socket and bar — make sure the car is securely 

supported, and that good, close-fitting tools are 

used, as considerable force will be required. 
4 The crankshaft pulley must be held stationary 
while its retaining bolt is slackened. The first, and 

easiest, method is to have an assistant sit in the 

car and engage a gear, then let the clutch pedal 

up and apply the footbrake hard. There will be 

considerable ‘slack’ to take up, but usually this 

method is sufficient to loosen the bolt. 
5 To hold the pulley more directly, a home- 
made holding tool can be made from two 

thick, unequal-length, bolted-together strips of 

metal, with bolts fitted to the ends which can be 
engaged in the pulley spokes (see illustration). 
6 Alternatively, remove the starter motor as 
described in Chapter 5A, and jam theflywheel 

ring gear to prevent the engine turning. 

7 Loosen and remove the pulley bolt, then 

take off the pulley (see illustrations). The 

pulley should not be difficult to remove, but 
may require prising or tapping free. 
8 Clean the threads, and examine the pulley 

bolt carefully once it has been removed. Toyota 
do not require that a new one is automatically 

fitted, but if there is any doubt about its 

condition, obtain a new one for refitting. 

Refitting 

9 Clean the inner side of the pulley, and slide 
it onto the crankshaft over the Woodruff key. 

10 Fit the bolt, and tighten as far as possible 
until the pulley starts to turn. 

11 Using the same method as for loosening 
to prevent the pulley turning while its bolt 
is tightened, tighten the pulley bolt to the 
specified torque. 

14.7b ... and withdraw the crankshaft 

pulley 
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12 On completion, refit the engine lower 
panel and lower the car to the ground. 

15 Crankshaft oil seals - 
renewal 

Right-hand oil seal 

1 Remove the crankshaft pulley as described 
in Section 14. 

2 Before removing the old seal, note its fitted 

depth, and which way round it is fitted, as a 

guide to fitting the new seal (see illustration). 

3 Using a screwdriver or other suitable lever, 

prise out the oil seal (see illustration). An 

alternative method is to drill two small holes in the 

oil seal, then screw in self-tapping screws and 
use grips to pull out the oil seal. If this method is 

used, make sure that all swarf is removed. 

Sometimes, a seal can be 

loosened by pushing it in on 

one side - this tilts the seal 
outwards on the opposite 

side, and it can then be gripped with 

pliers and removed. 

HAYNES 

HINT 

4 Lightly lubricate the new seal with oil or grease, 

and offer it into position (see illustration). 

5 Carefully fit the seal into the timing chain 
cover, lips facing inwards, and slide it carefully 

up to the seat. 

6 If a tube (or socket) of the same diameter 

as the seal is available, this will help to ensure 

the seal is pressed squarely into place (see 

illustration). Otherwise, the seal should be 

pressed in evenly using a blunt instrument. 
7 Work equally round the seal, tapping it 

squarely into place until it is fitted to the same 

depth as the old one. 

8 Refit the crankshaft pulley as described in 

Section 14. 

Left-hand oil seal 

9 Remove the flywheel as described in 

Section 16. 
10 The oil seal is mounted in a separate 

carrier, bolted to the end of the cylinder block. 

11 Before removing the old seal, note its 

fitted depth, and which way round it is fitted, 

as a guide to fitting the new seal. 

... and then lever the seal from the 

housing 
15.12c 

15.2 Note the fitted position/depth of the 

oil seal 

15.4 Offer the seal into position... 

12 The seal itself can be prised out of the 

carrier, or pulled out after a self-tapping screw 

has been fitted (see illustrations). 

13 Lightly lubricate the new seal with oil 

or grease, and offer it into position (see 

illustration). 

seal... 

15.13 Offer the seal into position... 

15.6 ...and tap into original position in 

the cover 

14 Carefully fit the seal into the carrier, lips 
facing inwards, and slide it carefully over the 

end of the crankshaft. 
15 Fitting the new seal can be achieved by 

tapping it in directly, or using a tube of similar 
diameter (see illustration). 

15.15 ...and then carefully tap it into 

position 
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16.2 Make alignment marks (arrowed) for 

refitting 

- 

16.4 Unbolt and remove the flywheel 

16 Work equally round the seal, tapping it 

squarely into place until it is fitted to the same 

depth as the old one, noted on removal. 

17 Refit the flywheel as described in Sec- 

tion 16. 

el- & 
removal, inspection oN 
and refitting ~ 

Removal 

1 Remove the transmission as described in 

Chapter 7A or 7B (as applicable) then remove 

the clutch as described in Chapter 6. 

2 Paint an alignment mark between the engine 

and flywheel before removal (see illustration). 

This will make sure the flywheel is fitted in the 

same position as removal. 

3 Lock a suitable tool into the ring gear to 

prevent the crankshaft from rotating as the 

bolts are removed (see illustration). Take care 

— considerable effort will be needed to loosen 

the bolts, and any makeshift tools may slip. 

4 Unscrew the six retaining bolts, and remove 

the flywheel from the rear flange of the 

crankshaft — take care not to drop it, as it is 

heavy (see illustration). 

Inspection 

5 If on removal, the flywheel bolts are found 

to be in poor condition (damaged threads, etc) 

they must be renewed. 

6 Inspect the starter ring gear for any broken 

or excessively-worn teeth. If evident, the ring 

gear must be renewed; this is a task best 

ae 2 

16.3 Home-made locking tool bolted in 
place to lock the flywheel ring gear 

16.8 Use new bolts or thread-lock when 
refitting 

entrusted to a Toyota dealer or a competent 

garage. Alternatively, obtain a complete new 

flywheel. 

7 The clutch friction surface must be carefully 

inspected for grooving or hairline cracks 

(caused by overheating). If these conditions 

are evident, it may be possible to have the 

flywheel surface-ground, however this work 

must be carried out by an engine overhaul 

specialist. If surface-grinding is not possible, 

the flywheel must be renewed. 

Refitting 

8 Check that the mating faces of the flywheel 

and crankshaft are clean before refitting. 

Apply a little thread-locking fluid to the bolt 

threads before they are screwed into position 

(see illustration). Locate the flywheel onto the 

crankshaft so that the previously-made mark 

is aligned, then insert the bolts. Hand-tighten 

them initially. 

17.9a Remove the mounting nut 

(arrowed)... 

9 Prevent the crankshaft from turning as 
before for loosening, and tighten the bolts in a 

diagonal sequence to the specified torque. 
10 Refit the clutch as described in Chapter 6. 

11 Refit the transmission as described in 

Chapter 7A or 7B. 

17 Engine/transmission 
mountings - 
inspection and renewal Mir 

Inspection 

1 The engine/transmission mountings seldom 

require attention, but broken or deteriorated 

mountings should be renewed immediately, 

or the added strain placed on the driveline 

components may cause damage or wear. 
2 During the check, the engine/transmission 

must be raised slightly, to remove its weight 

from the mountings. 

3 Apply the handbrake, then jack up the front 

of the car and support it on axle stands (see 

Jacking and vehicle support). Position a jack 

under the sump, with a large block of wood 

between the jack head and the sump, then 

carefully raise the engine just enough to take 

the weight off the mountings. 
4 Check the mountings to see if the rubber 
is cracked, hardened or separated from the 

metal components. Sometimes, the rubber 

will split right down the centre. 

5 Check for relative movement between each 

mounting’s brackets and the engine or body 
(use a large screwdriver or lever to attempt to 
move the mountings). If movement is noted, 

lower the engine and check the mounting nuts 
and bolts for tightness. 

Renewal 

6 The right-hand and left-hand engine/ 
transmission mountings can be removed if the 

weight of the engine is supported by one of 
the following alternative methods. 

7 Either support the weight of the assembly 
from underneath, using a jack and a suitable 

piece of wood between the jack and the 

sump (to prevent damage), or from above by 

attaching a hoist to the engine. A third method 

is to use a Suitable support bar, with end 

pieces which will engage in the water channel 

each side of the bonnet lid aperture; using 

an adjustable hook and chain connected 

to the engine, the weight of the engine and 

transmission can then be taken from the 
mountings. 

8 Once the weight of the engine and 
transmission is suitably supported, any of the 

mountings can be unbolted and removed. 

Note: Al// references to left and right are as 
seen from the driver's seat. 

Right-hand mounting 

9 Working underneath the engine mounting, 
remove the nut from the engine mounting stud 

at the rear of the mounting (see illustrations). 

10 Remove the four bolts securing the engine 

mounting to the inner wing and timing chain 
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17.12 Mounting-to-body bolts (arrowed) 

cover and lift the mounting off the stud to 

remove it from the engine compartment (see 

illustrations). 

Left-hand mounting 

11 To remove the left-hand (transmission) 

mounting, remove the battery and battery tray 

as described in Chapter 5A. 

12 Remove the three bolts securing the 

transmission mounting to the chassis/inner 

wing (see illustration). 

13 Remove the four bolts securing the 

mounting to the top of the transmission 

housing and lift the mounting out from the 

engine compartment (see illustrations). 

Rear mounting connecting arm 

14 To remove the engine rear mounting, 

apply the handbrake, and then jack up the 

front of the car and support it on axle stands 

(see Jacking and vehicle support). 

15 Slacken and remove the two bolts that 

go through the rear mounting connecting arm 

(see illustration). 
16 The rear mounting connecting arm can 

17.10a Undo the upper securing bolts 

(arrowed)... 

17.13a Undo the mounting-to- 
transmission bolts (arrowed). . . 

17.15 Undo the two mounting bolts... 

now be withdrawn from the subframe (see 

illustration). If required, the engine can be 

swung forwards on its remaining mountings, 

and wedged using a suitable block of wood, 

to allow better access. 

17 lf the mounting bracket attached to the 

transmission is to be removed, undo the 

three bracket securing bolts, and remove the 

bracket. 

17.10b ... and remove the right-hand 
engine mounting 

ac ‘ 
TAS = 

17.13b ... and remove the left-hand 
transmission mounting 

17.16 ...and remove the lower rear 

mounting 

All mountings 

18 Refitting of all mountings is a reversal of 

the removal procedure. Do not fully-tighten the 

mounting nuts/bolts until all of the mountings 

are in position. Check that the mounting 

rubbers do not twist or distort as the mounting 

bolts and nuts are tightened to their specified 

torques. 
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1 General information © 

Included in this part of Chapter 2 are the 

general overhaul procedures for the cylinder 

head, cylinder block/crankcase and internal 

engine components. 

The information ranges from advice 

concerning preparation for an overhaul and 

the purchase of parts, to detailed step-by-step 

procedures covering removal, inspection, 

renovation and refitting of internal engine 

parts. 

The following Sections have been compiled 
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 the external 

components necessary for the overhaul, refer 

to Part A, and to Section 5 of this Part. 

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, will 

most likely 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 stem oil seals and/ 

or valves and valve guides are in need of 

attention. Make sure that oil leaks are not 
responsible before deciding that the rings 
and/or guides are to blame. Perform a cylinder 

compression check to determine the extent of 

the work required. 

Check the oil pressure with a gauge fitted in 

place of the oil pressure switch, and compare 

it with the value given in the Specifications. 

If it is extremely low, the main and big-end 

bearings and/or the oil pump are probably 

worn 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 
tune-up does not remedy the situation, major 

mechanical work is the only solution. 

An engine overhaul involves restoring all 

internal parts to the specification of a new 

engine. During an overhaul, the pistons and 

the piston rings are renewed. New main and 

big-end bearings are generally fitted (where 

possible); if necessary, the crankshaft may be 

renewed to restore the journals. The valves 
are also serviced as well, since they are 

usually in less-than-perfect condition at this 
point. While the engine is being overhauled, 

other components, such as the starter and 

alternator, can be overhauled as well. The end 

result should be an as-new engine that will 
give many trouble-free miles. Note: Critical 
cooling system components such as the 

hoses, thermostat and coolant pump should 
be renewed when an engine is overhauled. 
The radiator should be checked carefully, to 
ensure that it is not clogged or leaking. Also, it 

is a good idea to renew the oil pump whenever 

the engine is overhauled. 

Before beginning the engine overhaul, read 
through the entire procedure to familiarise 

yourself with the scope and requirements of 

the job. Overhauling an engine is not difficult 
if you follow all of the instructions carefully, 
have the necessary tools and equipment, 

and pay close attention to all specifications; 
however, it can be time-consuming. Plan on 

the car being tied up for a minimum of two 
weeks, especially if parts must be taken to an 
engineering works for repair or reconditioning. 

Check on the availability of parts, and make 
sure that any necessary special tools and 

equipment are obtained in advance. Most work 
can be done with typical hand tools, although 

a number of precision measuring tools are 

required for inspecting parts to determine if 

they must be renewed. Often the engineering 

works will handle the inspection of parts, and 
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4.6 Remove the plastic tray from the 

crossmember 

offer advice concerning reconditioning and 
renewal. Note: Always wait until the engine 

has been completely dismantled, and all 

components, especially the engine block, have 

been inspected before deciding what service 

and repair operations must be performed by 

an engineering works. Since the condition of 

the block will be the major factor to consider 

when determining whether to overhaul the 

original engine or buy a reconditioned unit, do 

not purchase parts or have overhaul work done 

on other components until the block has been 

thoroughly inspected. As a general rule, time is 

the primary cost of an 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, and 

in a spotlessly-clean environment. 

3 Engine removal -_ 
"methods and precautions 

If you have decided that an 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 workspace, along with 

storage space for the car, will be needed. If a 

garage is not available, at the very least a flat, 

level, clean work surface is required. 

Cleaning the engine compartment and 

engine before beginning the removal procedure 
will help keep tools clean and organized. 

The engine is removed complete with 

~ be. tc nt Z 

4.8a Disconnect the wiring connectors... 

a ‘ NO ime 

4.7 Remove the scuttle panel from the rear 

of the engine compartment 

the transmission by lowering it out of the 

car. When lowering the assembly, the car’s 

body must be raised and supported securely 

sufficiently high that the engine/transmission 

can be unbolted as a single unit and lowered 

to the ground. 
An engine hoist or A-frame will 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 out of the car. 
If the engine is being removed by a novice, 

an assistant should be available. Advice and 

aid from someone more experienced would 

also be helpful. There are many instances 

when one person cannot simultaneously 
perform all of the operations required when 

removing the engine from the car. 

Plan the operation ahead of time. Arrange for, 
or obtain, all of the tools and equipment you will 

need, prior to beginning the job. Some of the 

equipment necessary to perform engine removal 

and installation safely and with relative ease are 

(in addition to an engine hoist) a heavy-duty 

trolley jack, complete sets of spanners and 

sockets as described at the end of this manual, 

wooden blocks, and plenty of rags and cleaning 

solvent for mopping-up spilled oil, coolant and 

fuel. If the hoist must be hired, make sure that 

you arrange for it in advance, and perform all of 

the operations possible without it beforehand. 

This will save you money and time. 

Plan for the car to be out of use for quite a 

while. An engineering works will be required 

to perform some of the work, which the 

do-it-yourselfer cannot accomplish without 

4.8b ...and release the loom from the 

fuse/relay box 

special equipment. These places often have 
a busy schedule, so it would be a good idea 
to consult them before removing the engine, 

in order to accurately estimate the amount of 

time required to rebuild or repair components 

that may need work. 
Always be extremely careful when removing 

and refitting the engine. Serious injury can 

result from careless actions. Plan ahead, take 

your time, and you will find that a job of this 
nature, although major, can be accomplished 

successfully. 

4 Engine- — ; WS 
removal, separation SN 
and refitting ~ ~ 

Note: The engine wiring loom can stay 
attached to the engine/transmission, so there 

is no need to disconnect it from most of the 
engine components. Before removing the 

engine, check around the engine compartment 

to make sure everything is disconnected. 

Removal 

1 Depressurise the fuel system with reference 

to Chapter 4A. 
2 Drain the cooling system as described in 

Chapter 1. 

3 If the engine is being dismantled, drain the 

engine oil with reference to Chapter 1. 
4 Remove the battery and battery tray as 

described in Chapter 5A. 

5 Remove the air cleaner cover as described 

in Chapter 4A. 
6 Remove the front bumper as described 

in Chapter 11. Undo the retaining bolts and 
remove the plastic tray from under the front of 

the engine crossmember (see illustration). 

7 To give better access at the rear of the 

engine compartment, remove the windscreen 

motor/wiper linkage and rear scuttle panel, as 

described in Chapter 12 (see illustration). 

8 Working at the rear left-hand side of the 

engine compartment, disconnect the wiring 

connectors from the fuse/relay box and 

slide the wiring loom out from the rear of the 
housing (see illustrations). 
9 Undo the securing nut and disconnect the 

two battery positive connectors from each 
other (see illustration). 

10 Undo the two securing bolts and 

oan & ; =< e y 

4.9 Disconnect the two positive cables 



4.10a Disconnect the earth wires from the 

bulkhead... 

4.12 Disconnect the wiring connectors 

from the engine management control unit 

disconnect the earth wires from the rear 

bulkhead, then unclip the wiring loom from the 

mounting bracket (see illustrations). 

11 Undo the retaining bolt and disconnect the 

earth wiring from the front of the transmission 

casing, then unclip the wiring from the 

mounting bracket (see illustration). 

12 Release the safety catches and disconnect 

the two wiring block connectors from the top 

of the engine management ECU on the rear of 

the bulkhead (see illustration). 

13 On models with throttle cable fitted, loosen 

the adjuster nuts and detach the cable from 

the throttle body bracket. Disconnect the inner 

cable from the quadrant onthe throttle body 

and releasing the end fitting (see illustration). 

Release the cable from the securing clips on 

and around the engine. 

14 Disconnect the vacuum hose from the 

purge canister solenoid valve at the rear of the 

cylinder head cover (see illustration). 

if sibs * ; 

4.16a Unclip the plastic cover... 
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... and unclip the wiring loom from 

the bracket (arrowed) 

4.13 Disconnect the cable (where fitted) 

from the throttle housing 

15 Disconnect the brake vacuum hose from 
the inlet manifold and unclip it from along 

the rear of the inlet manifold valve (see 

illustrations). Fasten the brake vacuum hose 

to the rear of the bulkhead. 

16 Making sure the fuel system has been 

“L 

ids fa. 
4.15a Disconnect the brake vacuum 

“ . = % 

4.16b ...and disconnect the fuel pipe 

from the fuel rail 

4.11 Unbolt the earth cable from the front 

of the transmission 

4.14 Disconnect the vacuum hose - 

arrowed 

depressurised, remove the protective cover 
and disconnect the quick-release connection 

from the end of the fuel rail (see illustrations). 

Plug the ends of the fuel rail and fuel pipe to 

prevent dirt ingress. 

17 Disconnect the four coolant hoses (two 

. and unclip it from the rear of the 
intake manifold 

4.17 Note the position of the coolant 

hoses for refitting 
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4.18 Disconnect the coolant hoses (where 
fitted) to the throttle housing 

4.21b ...undo the mounting bolts... 

radiator and two heater hoses) from the 

transmission end of the cylinder head, noting 

their positions for refitting (see illustration). 

18 On models with electronic (no cable) 

throttle housing, disconnect the two coolant 

hoses from the rear of the throttle housing (see 

illustration). Note: This is fitted to Multi-Mode 

transmission models. 
19 Jack up the front of the car, and 

support it on axle stands (see Jacking and 

vehicle support). Although not essential 

immediately, it would pay at this stage to 

raise the car sufficiently to allow the engine 

and transmission to be withdrawn from 

underneath. 

20 Remove the auxiliary drivebelt as 

described in Chapter 1. 
21 On models with air conditioning, unbolt 

the compressor (see Chapter 3 for details). 

Disconnect the wiring connector and 

secure it to the front crossmember without 

: Ry ~ 2 
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4.29 Use engine lift to hold the engine... 

Me, 

4.21a Disconnect the wiring connector to 

the compressor... 

... and fasten the compressor to 

the front crossmember 

disconnecting the refrigerant lines. Unbolt the 

refrigerant line support brackets as necessary 

(see illustrations). 

22 Unclip and remove the clutch return 

spring. Release the clutch cable adjuster 

and then disconnect the end of the cable 

from the clutch release arm. Unclip the outer 

cable adjuster from the mounting bracket on 

the transmission. Move the cable clear of the 

transmission, taking care not to kink or bend 

it. 

Manual transmission models 

23 Pull out the spring clips and recover the 

washers, then unhook the gearchange cable 
end fittings from the transmission shift/select 

mechanism, noting their positions (refer to 

Chapter 7A). 
24 Undo the two retaining bolts and 

disconnect the cable support bracket from 

the transmission housing, with the cables 

still attached. Move the cables clear of the 

4.21c 

4.32 .. and lower it out from the engine 

compartment 

transmission, taking care not to kink or bend 

them. 

Multi-Mode transmission models 

25 Check the wiring connectors around the 

transmission with reference to Chapter 7B. 

Disconnect any wiring, which is not part of the 

engine wiring loom. 

All models 

26 Disconnect the exhaust front pipe from 

the manifold/catalytic converter and remove 

it from under the vehicle with reference to 

Chapter 4B. Disconnect the oxygen sensor 

wiring connector before removing the 

exhaust. 
27 Remove both driveshafts as described in 

Chapter 8. 
28 Separate the engine rear mounting by 
removing the through-bolt, referring to Chap- 
ter 2A if necessary. Once the rear mounting 
is disconnected, the engine will be free to 

swing on its remaining two mountings. To 
create more room for lowering, it is advisable 
to unbolt the rear mounting completely and 

remove it. 
29 Make a final check round the engine and 

transmission, to make sure nothing (apart from 
the left- and right-hand mountings) remains 

attached or in the way which will prevent it 

from being lowered out (see illustration). Also 

make sure there is enough room under the 

front of the car for the engine/transmission to 
be lowered out and withdrawn. 

Wiis Lowering the engine/ 
transmission onto a large 

board, some strong card, or 

even an old piece of carpet, 

will not only protect it from damage, 
but will make it easier to drag out from 

under the car. 

30 Securely attach the engine/transmission 
unit to a suitable engine crane or hoist, and 

raise it so that the weight is just taken off the 

two remaining engine mountings. It is helpful 

at this stage to have an assistant available, 

either to work the crane or to guide the engine 
out. 

31 With the engine securely supported, 

remove the right and left-hand engine 
mountings with reference to Chapter 2A. 
32 With the help of an assistant, carefully 

lower the assembly from the engine 

compartment; making sure it clears the 

surrounding components and bodywork. 

Be prepared to steady the engine when it 

touches down, to stop it toppling over (see 

illustration). Withdraw the assembly from 
under the car, and remove it to wherever it will 
be worked on. 

Separation 

33 To separate the transmission from the 

engine, first remove the starter motor with 
reference to Chapter 5A. 

34 Undo the three retaining bolts and remove 
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the lower plate from the sump side of the 
bellhousing (see illustration). 

35 Progressively unscrew and remove the 
transmission-to-engine bolts. 
36 With the help of an assistant, withdraw the 
transmission directly from the engine, making 

sure that its weight is not allowed to bear on 
the clutch friction disc. 

Refitting 

37 Refitting is a reversal of removal, noting 
the following additional points: 
a) Make sure that all mating faces are clean, 

and use new gaskets where necessary. 

b) Tighten all nuts and bolts to the specified 

torque setting, where given. 
c) Apply a smear of high melting-point grease 

to the splines of the transmission input 

shaft. Do not apply too much; otherwise 

there is the possibility of the grease 
contaminating the clutch friction disc. 

d) On completion, adjust the clutch cable as 
described in Chapter 6. 

e) Refit the driveshafts as described in 

Chapter 8. 
f} Refit the exhaust system as described in 

Chapter 4B. 
g) Replenish the transmission oil, and check 

the level with reference to Chapter 7. 

h) Refill the cooling system as described in 

Chapter 7. 

5 Engine overhaul - 
dismantling sequence 

HYEE 
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 from the engine, so that the engine 

stand bolts can be tightened into the end of 

the cylinder block. 
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’re going to obtain a reconditioned 
(‘recon’) engine, all external components 
must be removed first, to be transferred to the 

6.4 Using a valve spring compressor... 

4.34 Undo the three bolts (arrowed) to 

remove the cover 

new engine (just as they will if you are doing 

a complete engine overhaul yourself). 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. These external components include the 

following: 

a) Alternator, air conditioning compressor, 

etc (‘ancillaries’). 
b) Ignition coils and spark plugs. 

c) Thermostat housing. 
d) Fuel injection equipment. 

e) Inlet and exhaust manifolds. 

f) Oil filter and housing. 

g) Engine mountings and lifting brackets. 

h) Coolant pipes and hoses. 

i) Flywheel. 

4 If you are obtaining a ‘short’ motor (which 

consists of the engine cylinder block, 

crankshaft, pistons and connecting rods all 

assembled), then the cylinder head, sump, 

oil pump and timing chain will have to be 

removed also. 

5 If you are planning a complete overhaul, the 

engine can be disassembled and the internal 
components removed in the following order: 

a) Engine external components (including 
inlet and exhaust manifolds). 

b) Sump. 
c) Timing chain cover (including oil pump) 
d) Timing sprockets and chain. 

e) Cylinder head. 
f) Flywheel. 
g) Pistons and connecting rods. 

h) Crankshaft and main bearings. 

. to remove the valve from the 

cylinder head 
6.6 .. 

6 Before beginning the disassembly and 

overhaul procedures, make sure that you have 

all of the correct tools necessary. Refer to the 
reference section at the end of this manual for 

further information. 

6 Cylinder head- — x 
dismantling NN 

Note: New and reconditioned cylinder heads 

are available from the manufacturers and from 
engine overhaul specialists. Due to the fact 

that some specialist tools are required for the 

dismantling and inspection procedures, and 

new components may not be readily available, 

it may 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, remove all external 

brackets and elbows. 
3 Again, if not already done, remove the 

tappets as described in Part A of this Chapter, 

being careful to store the components as 

described. 

4 Using a valve spring compressor, compress 

each valve spring in turn until the split collets 

can be removed; compressors are now widely 

available from most good motor accessory 

shops. Release the compressor, and lift 

off the spring upper seat and spring (see 

illustration). 

5 If, when the valve spring compressor is 

screwed down, the spring upper seat refuses 

to free and expose the split collets, gently tap 

the top of the tool, directly over the upper 

seat, with a light hammer. This will free the 

seat. 

6 Withdraw the valve through the combustion 

chamber (see illustration). If it binds in the 

guide (won’t pull through), push it back in, and 
de-burr the area around the collet groove with 

a fine file; take care not to mark the tappet 

bores. 
7 Pull the valve stem seals from the valve 

guides using a pair of pliers (see illustration). 
As the seals are removed, note whether 

they are of different colours for the inlet and 

6.7 Removing the valve stem oil seal 
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6.9 Keep all the valve components 

together in labelled containers 

exhaust valves — compare with the new parts, 

and note this for refitting. 

8 Remove the valve spring lower seats, and 

store them with their respective springs. 

9 It is essential that the valves are kept 

together with their collets, spring seats and 

springs, and 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 them in a labelled polythene bag 

or similar small container (see illustration). 

Note that No 1 valve is nearest to the timing 

chain end of the engine. 

7 Cylinder head and valves - 
Cleaning, inspection 

1 Thorough cleaning of the cylinder head and 

valve components, followed by a detailed 

7.7 Check the head for warpage using a 

straight-edge and feeler blades 

7.16 Grinding-in a Pyare seat 

inspection, will enable you to decide how 
much valve service work must be carried out 

during the engine overhaul. 

Cleaning 

2 Scrape away all traces of old gasket 

material and sealing compound from the 

cylinder head. Take care noi to damage the 

cylinder head surfaces. 
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. 

5 lf the head is extremely dirty, it should be 
steam-cleaned. On completion, make sure 

that all oil holes and oil galleries are cleaned. 

Inspection and renovation 

Note: Be sure to perform all the following 

inspection procedures before concluding that 

the services of an engine overhaul specialist 

are required. Make a list of all items that 

require attention. 

Cylinder head 

6 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. . 
7 Use a straight-edge and feeler blade to 
check that the cylinder head surface is not 
distorted (see illustration). If the specified 

distortion limit is exceeded, machining of 

7.13 Measuring the diameter of a valve 
stem 

7.19 Checking the valve spring free length 

the gasket face is not recommended by the 

manufacturers, so the only course of action is 

to renew the cylinder head. 
8 Examine the valve seats in each of the 
combustion chambers. If they are severely 
pitted, cracked or burned, then 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 the valve heads 
and seats together with coarse, then fine, 

grinding paste as described below. 
9 If the valve guides are worn, indicated by a 
side-to-side motion of the valve in the guide, 

new guides must be fitted. If necessary, insert 

a new valve in the guides to determine if the 

wear is on the guide or valve. If new guides 

are to be fitted, the valves must be renewed 

as a matter of course. Valve guides may be 
renewed using a press and a suitable mandrel, 

however, the work is best carried out by an 
engine overhaul specialist, since if it is not 

done skilfully, there is a risk of damaging the 

cylinder head. 
10 Check the tappet bores in the cylinder 

head for wear. If excessive wear is evident, 

the cylinder head must be renewed. 
11 Examine the camshaft bearing surfaces in 

the cylinder head as described in Chapter 2A. 

Valves 

12 Examine the head of each valve for 

pitting, burning, cracks and general wear, and 

check the valve stem for scoring and wear 

ridges. Rotate the valve, and check for any 

obvious indication that it is bent. Look for pits 

and excessive wear on the end of each valve 

stem. 

13 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. 

14 If the valves are in. satisfactory condition, 

or if new valves are being fitted, they should 

be ground (lapped) into their respective seats 

to ensure a smooth gas-tight seal. 
15 Valve grinding is carried out as follows. 

Place the cylinder head upside-down on a 

bench, with a block of wood at each end to 
give clearance for the valve stems. Take care 

to protect the camshaft bearing surfaces. 

16 Smear a trace of coarse carborundum 
paste on the seat face, and press a suction 

grinding tool onto the valve head. With a 
semi-rotary action, grind the valve head to its 
seat, lifting the valve occasionally to redistribute 
the grinding paste (see illustration). 
17 When a dull, matt even surface is 
produced on both the valve seat and the valve, 

wipe off the paste and repeat the process with 

fine carborundum paste. A light spring placed 
under the valve head will greatly ease this 
operation. 

18 When a smooth unbroken ring of light 
grey matt finish is produced on both the valve 
and seat, the grinding operation is complete. 
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8.4 Fit are valve spring iowen seats 

Be sure to remove all traces of grinding paste, 

using paraffin or a suitable solvent, before 
reassembly of the cylinder head. 

Valve components 

19 Examine the valve springs for signs of 

damage and discoloration, and also measure 

their free length using vernier calipers or a 

steel rule, or by comparing the existing spring 

with a new component (see illustration). 

20 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 renew the springs as a matter of 
course during a major overhaul. 

21 Inspect the tappets for scoring, pitting, 

and wear ridges. Renew any components 

as required — this may be necessary anyway 

once the valve clearances have been checked 
(see Chapter 2A). Note that some scuffing is 
to be expected, and is acceptable provided 

that the tappets are not scored. 

Valve stem oil seals 

22 The valve stem oil seals should be 

renewed as a matter of course. 

8 Cylinder head - aw 
reassembly » 

aN 
1 If a new or reconditioned head is being 

fitted, the coolant hose stubs fitted at the 

transmission end of the head may need to be 

transferred over. In fact, due to the difficulty 

which may be experienced getting the old 

ones out, it may be simpler to obtain a new 

set of stubs from your Toyota dealer. 

2 To fit the new stubs, apply a thin layer of 

suitable adhesive to the bottom end of each 
stub. The smaller heater hose stubs are 

pressed in to a depth of 15 mm, while the 

larger radiator hose stub goes in 18 mm. 

3 Mark a line on each stub, indicating the 
correct fitted depth. Press each stub in 
squarely — start it by hand if possible, then tap 
home using a hammer and block of wood. 

4 Fit all twelve valve spring lower seats into 

their original positions (see illustration). 

5 Lubricate the valve stem oil seals with 
clean engine oil, then fit them by pushing into 

position in the cylinder head using a suitable 

8.5a Fit the valve stem seals... 

socket (see illustrations). Ensure that the 

seals are fully engaged with the valve guide. 

6 Lubricate the valve stems, then insert the 

valves into their original locations. If new 

valves are being fitted, insert them into the 

locations to which they have been ground. 

Take care not to damage the valve stem oil 

seal as each valve is fitted. 

7 Fit the valve springs and upper seats in 

their original locations, where applicable (see 

illustrations). 

8 Compress the valve spring and locate the 

split collets in the recess in the valve stem 

(see illustrations). Release the compressor, 

then repeat the procedure on the remaining 

valves. 

9 With all the valves installed, place the 

cylinder head flat on the bench and, using 

a hammer and interposed block of wood, 

tap the end of each valve stem to settle the 

components. 

8.8a Fit a valve spring compressor to 

compress the valve . 

and then press them fully onto the 

guide 

10 The previously-removed components can 

now be refitted with reference to Section 6. 

8.5b... 

9 Timing chain components 2 

general information = 

Refer to Part A, Section 5. 

10 Piston/connecting rod 
assemblies - — 
removal 

WHE 
1 Remove the cylinder head, sump, and 

oil pump pick-up tube, as applicable, with 

reference to Chapter 2A. 

2 Rotate the crankshaft so that No 1 big-end 

cap (timing chain end of the engine) is at the 

lowest point of its travel. If the big-end cap 
and rod are not already numbered, mark them 

8.8b .. . then locate the collet halves into 
the valve stem grooves, using grease to 

‘stick’ them in place 
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10.6 Mark the connecting rod and cap for 

position, and store together 

with a marker pen. Mark both cap and rod to 

identify the cylinder they operate in. 

3 Unscrew and remove the big-end bearing 

cap bolts, and withdraw the cap complete with 

shell bearing from the connecting rod. Make 

sure that the shell remains in the cap and if 

necessary identify it for position. Discard the 

bolts — they are ‘stretch’ type, and should not 

be re-used. 

4 lf only the bearing shells are being attended 

to, push the connecting rod up and off the 

crankpin, and remove the upper bearing shell. 

Keep the bearing shells and cap together 

in their correct sequence if they are to be 

refitted. 
5 lf the piston is being removed, push the 

connecting rod up and remove the piston and 

rod from the top of the bore. Note that if there 

is a pronounced wear ridge at the top of the 

bore, there is a risk of damaging the piston 

as the rings foul the ridge. However, it is 

ae, 

11.2 Undo the retaining bolts - arrowed 

3 
11.6 Crankshaft endfloat can also be 

checked with feeler blades 

reasonable to assume that a rebore and new 

pistons will be required in any case if the ridge 

is SO pronounced. ; 

6 Repeat the procedure for the remaining 

piston/connecting rod assemblies. Ensure 
that the caps and rods are marked before 

removal, as described previously, and keep all 

components in order (see illustration). 

41 Crankshaft - aR 
removal : SN 

wy 

1 Remove the timing chain, crankshaft 

sprocket, sump, oil pick-up tube and flywheel, 

with reference to Chapter 2A. 

2 Undo the retaining bolts and remove the 
crankshaft oil seal carrier from the flywheel 

end of the cylinder block (see illustration). 

3 The pistons/connecting rods must be free 
of the crankshaft journals, however it is not 

essential to remove them completely from the 

cylinder block. 
4 Before the crankshaft is removed, check the 

endfloat. Mount a dial gauge with the probe in 
line with the crankshaft and just touching the 

crankshaft. 
5 Push the crankshaft fully away from the 

gauge, and zero it. Next, lever the crankshaft 

towards the gauge as far as possible, and 

check the reading obtained (see illustration). 

The distance that the crankshaft moved is its 
endfloat; if it is greater than specified, new 

thrustwashers will be required (see Chapter 

2A Specifications). 
6 If no dial gauge is available, feeler blades 

11.5 Checking the crankshaft endfloat 

with a dial gauge 

11.7 Check the markings on the main 

bearing caps 

can be used. Gently lever or push the 
crankshaft in one direction, then insert feeler 

blades between the crankshaft web and 
the main bearing with the thrustwashers to 
determine the clearance (see illustration). 
7 Check that the main bearing caps have 

marks to indicate their respective fitted 

positions in the block. They may also have 

arrow marks pointing towards the timing end 

of the engine to indicate correct orientation 

(see illustration). 
8 Unscrew the retaining bolts, and remove 
the main bearing caps (see illustration). 
If the caps are reluctant to separate from 

the block face, lightly tap them free using a 

plastic- or copper-faced hammer, or loosely 

refit the just-removed bolts and use them 

as ‘levers’. If the bearing shells are likely to 

be used again, keep them with their bearing 

caps for safekeeping. However, unless the 

engine is known to be of low mileage, it is 

recommended that they be renewed. 

9 Lift the crankshaft out from the crankcase, 

then extract the upper bearing shells, and the 
side thrustwashers from No 3 bearing. Keep 
them with their respective caps for correct 

repositioning if they are to be used again. 

12 Cylinder block/ 
crankcase and bores - 

. Cleaning and inspection HH 
Cleaning 

Caution: If cleaning the cylinder block with 

the crankshaft fitted, it is recommended 

that only the external surfaces are cleaned, 

as otherwise the internal oilways and 

channels may become contaminated, 

leading to premature wear of the crankshaft 

and main bearings. 

1 For complete cleaning, the core plugs 

should be removed. Drill a small hole in them, 

then insert a self-tapping screw and pull out 

the plugs using pliers or a slide-hammer. Also 

remove all external components and senders 

(if not already done), noting their locations. 

2 Scrape all traces of gasket or sealant from 

the cylinder block, taking care not to damage 
the head and sump mating faces. 

3 If the block is extremely dirty, it should be 

steam-cleaned. 

11.8 Main bearing caps, numbered from 

the timing chain end 
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12.6 Ali the bolt holes in the block should 

be cleaned and restored with a tap 

4 After the block has been steam-cleaned, 

clean all oil holes and oil galleries one more 

time. Flush all internal passages with warm 

water until the water runs clear, dry the block 

thoroughly and wipe all machined surfaces 

with a light rust-preventive oil. If you have 

access to compressed air, use it to speed up 

the drying process and to blow out all the oil 
holes and galleries. 

Warning: Wear eye protection 

when using compressed air. 

5 If the block is 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, dry the block 
completely and coat all machined surfaces 

with light oil. 
6 The threaded holes in the block must be 

clean to ensure accurate torque wrench 

readings during assembly. Run the correct 

size tap into each of the holes to remove 

the rust, corrosion, thread sealant or sludge, 
and to restore the threads (see illustration). 

If possible, use compressed air to clear the 

holes of debris produced by this operation. 

Also clean the threads on the head bolts and 

the main bearing cap bolts. 
7 Refit the main bearing caps, and tighten the 

bolts finger-tight. 
8 After coating the mating surfaces of the new 

core plugs with suitable sealant, refit them in 

the cylinder block. Make sure that they are 
driven in straight and seated properly, or 

leakage could result. Special tools are available 

for this purpose, but a large socket, with an 

outside diameter that will just slip into the core 

plug, will work just as well (see illustration). 
9 If the engine is not going to be reassembled 
right away, cover it with a large plastic bag to 

keep it clean and prevent any corrosion. 

Inspection 

10 Visually check the block for cracks, rust 
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 block with special equipment. If defects 
are found, have the block repaired, if possible, 

or renewed. 

12.8 Core plugs located in the end of the 
cylinder head and block 

11 Check the cylinder bores for scuffing and 

scoring. Normally, bore wear will be evident in 
the form of a wear ridge at the top of the bore. 

This ridge marks the limit of piston travel. 
12 Measure the diameter of each cylinder 

at the top (just under the ridge area), centre 
and base of the cylinder bore, parallel to the 
crankshaft axis. 

13 Next measure each cylinder’s diameter 

at the same three locations across the 
crankshaft axis. If the difference between 

any of the measurements is greater than 0.20 

mm, indicating that the cylinder is excessively 

out-of-round or tapered, then remedial action 
must be considered. 

14 Repeat this procedure for the remaining 

cylinders, then measure the diameter of 

each piston at right-angles to the gudgeon 

pin axis, and compare the result with the 
information given in Chapter 2A Specifications 

(see illustration). By comparing the piston 

diameters with the bore diameters, an idea 
can be obtained of the clearances. 
15 If the cylinder walls are badly scuffed or 

scored, or if they are excessively out-of-round 

or tapered, have the cylinder block rebored 

(where possible) by an engine overhaul 

specialist. New pistons (oversize in the case 

of a rebore) will also be required. 

16 If the cylinders are in reasonably good 
condition, then it may only be necessary to 

renew the piston rings. 

17 lf this is the case, the bores should be 

honed in order to allow the new rings to 
bed-in correctly and provide the best possible 

seal. The conventional type of hone has 

spring-loaded stones, and is used with a 

power drill. You will also need some paraffin 

or honing oil and rags. The hone should be 

moved up-and-down the cylinder bore to 

produce a crosshatch pattern, and plenty of 

honing oil should be used. 
18 Ideally, the crosshatch lines should 

intersect at approximately a 60° angle. Do 

not take off more material than is necessary 

to produce the required finish. If new pistons 

are being fitted, the piston manufacturers 

may specify a finish with a different angle, so 

their instructions should be followed. Do not 
withdraw the hone from the cylinder while it 
is still being turned, but stop it first (keep the 
hone moving up-and-down the bore while it 
slows down). 

12.14 Measure the piston diameter at 

right-angles to the gudgeon pin axis, just 

above the base of the skirt 

19 After honing a cylinder, wipe out all traces 

of the honing oil. If equipment of this type is 
not available, or if you are not sure whether 

you are competent to undertake the task 

yourself, an engine overhaul specialist will 

carry out the work at a moderate cost. 

20 Refit all external components and senders 
in their correct locations, as noted before 

removal. 

13 Piston/connecting 
_ rodassemblies- 
__- inspection and reassembly _ 

Inspection 

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). Note that the oil control scraper 

ring is in three sections. 

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 by cleaning them using an old 

ring. Break the ring in half to do this. Be very 

careful to remove only the carbon deposits, do 

not remove any metal, or scratch the sides of 

' 
13.2 Using feeler blades to remove piston 

rings 
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14.4 Measure the diameter of each 

crankshaft journal at several points 

the ring grooves. Protect your fingers — piston 

rings are sharp. 
5 Once the deposits have been removed, 

clean the piston/connecting rod assembly 
with paraffin or a suitable solvent, and dry 

thoroughly. Make sure 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, 

the original pistons can be re-used. Normal 

piston wear appears as even vertical wear 

on the piston thrust surfaces, and slight 

looseness of the top ring in its groove. New 

piston rings, however, should always be used 

when the engine is reassembled. 

7 Carefully inspect each piston for cracks 
around the skirt, at the gudgeon pin bosses, 

and at the piston ring lands (between the 
piston ring grooves). 
8 Look for scoring and scuffing on the 

sides of the 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 lubricating systems should be 

checked thoroughly. 
9 Scorch marks on the sides of the pistons 
show that blow-by has occurred and the 

rings are not sealing correctly. A hole in the 

piston crown is an indication that abnormal 

combustion (pre-ignition, knocking or 

detonation) has been occurring. If any of the 
above problems exist, the causes must be 

14.6 Flat area (arrowed) on crankshaft 

position sensor rotor 

corrected, or the damage will occur again. 

Typically, the causes may include inlet air 

leaks, incorrect fuel/air mixture or incorrect 

ignition timing. 

10 Corrosion of the piston, in the form of small 

pits, indicates that coolant is leaking into the 

combustion chamber and/or the crankcase. 

Again, the cause must be corrected, or the 

problem may persist in the rebuilt engine. 

11 If new rings are being fitted to old pistons, 

measure the piston ring-to-groove clearance 

by placing a new piston ring in each ring 

groove and measuring the clearance with a 

feeler blade. Check the clearance at three or 

four places around each groove. If the new 

ring is excessively tight, the most likely cause 

is dirt remaining in the groove. 

12 Check the piston-to-bore clearance by 

measuring the cylinder bore (see Section 12) 

and the piston diameter. Measure the piston 

across the skirt, at a 90° angle to the gudgeon 

pin, approximately halfway down the skirt. 

Subtract the piston diameter from the bore 

diameter to obtain the clearance. If this is 

greater than the figures given in the 

Specifications, the block will have to be 

rebored, and new pistons and rings fitted. 

13 Check the fit of the gudgeon pin by 

twisting the piston and connecting rod in 

opposite directions. Any noticeable play 

indicates excessive wear, which must be 

corrected. The gudgeon pins are secured by 

circlips, so the pistons and connecting rods 

can be separated without difficulty. Note 

the position of the piston relative to the rod 

before dismantling, and use new circlips on 

reassembly. 

14 Before refitting the rings to the pistons, 

check their end gaps by inserting each of them 

in their cylinder bores. Use the piston to make 

sure that they are square. Using feeler blades, 

check that the gaps are within the tolerances 

given in the Specifications. Genuine rings are 

supplied pre-gapped; no attempt should be 

made to adjust the gaps by filing. 

Reassembly 

15 Install the new rings by fitting them over the 

top of the piston, starting with the oil control 

scraper ring sections. Use feeler blades in the 

same way as when removing the old rings. 

New rings generally have their top surfaces 

identified, and must be fitted the correct 

way round. Note that the first and second 

compression rings have different sections. Be 

careful when handling the compression rings; 

they will break if they are handled roughly or 

expanded too far. 

16 With all the rings in position, space the 

two top ring gaps at 180° to each other (on 

opposite sides of the piston). The oil control 

ring top and bottom rails must be positioned 

at 90° to the first and second ring gaps -— ie, 

so that none of the end gaps align directly 

above or below each other. 

14 Crankshaft - 
inspection 

WHE 
41 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. 

2 Check the main and big-end bearing 
journals for uneven wear, scoring, pitting and 

cracking. 
3 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. 

4 Using a micrometer, measure the diameter 
of the main bearing and connecting rod 

journals, and compare the results with the 

Specifications (Chapter 2A). By measuring 

the diameter at a number of points around 

each journal’s circumference, you will be 
able to determine whether or not the journal 

is out-of-round (see illustration). Take the 

measurement at each end of the journal, 

near the webs, to determine if the journal is 

tapered. If any of the measurements vary by 

more than 0.02 mm, the crankshaft will have 
to be reground, and undersize bearings fitted. 

5 Check the oil seal contact surfaces at each 

end of the crankshaft for wear and damage. If 

an excessive groove is evident inthe surface 
of the crankshaft, consult an engine overhaul 

specialist who will be able to advise whether 

a repair is possible or if a new crankshaft is 

necessary. 
6 Check the condition of the crankshaft 

position sensor rotor (which looks like a 

thin sprocket). The rotor is a press-fit on 

the crankshaft. Check that the rotor is not 

distorted or damaged - it should have a flat 

area, which is used as a reference by the 

crankshaft position sensor (see illustration). 

15 Main and big-end bearings - 
inspection SS 

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 size of the bearing shells is stamped on 

the back, and this information should be given 

to the supplier of the new shells. 
2 Bearing failure occurs because of lack 

of lubrication, the presence of dirt or other 

foreign particles, overloading the engine, and 
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corrosion (see illustration). Regardless of the 

cause of bearing failure, it must be corrected 
before the engine is reassembled, to prevent it 
from happening again. 

3 When examining the bearings, remove them 
from the engine block, the main bearing caps, 

the connecting rods and the rod caps, and 
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. 

4 Dirt and other foreign particles get into the 

engine in a variety of ways. Dirt 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. 

5 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. 

6 Lack of lubrication (or lubrication 

breakdown) has a number of interrelated 

causes. Excessive heat (which thins the oil), 

overloading (which squeezes the oil from the 

bearing face) and oil leakage (from excessive 
bearing clearances, worn oil pump or high 

engine speeds) all contribute to lubrication 

breakdown. Blocked oil passages, which 

usually are the result of misaligned oil holes in 

a bearing shell, will also oil-starve a bearing 

and destroy it. When lack of lubrication is the 

cause of bearing failure, the bearing material 

is wiped or extruded from the steel backing of 
the bearing. Temperatures may increase to the 

point where the steel backing turns blue from 

overheating. 
7 Driving habits can have a definite effect on 

bearing life. Full-throttle, low-speed operation 

(labouring the engine) puts very high loads on 
bearings, which tends to squeeze out the oil 

film. These loads cause the bearings to flex, 

which produces fine cracks in the bearing 

face (fatigue failure). Eventually, the bearing 

material will loosen in pieces and tear away 

from the steel backing. Short-trip 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. 

FATIGUE FAILURE IMPROPER SEATING 

CRATERS OR POCKETS BRIGHT 
rs (POLISHED) SECTIONS 

LACK OF OIL SCRATCHED BY DIRT 

DIRT EMBEDDED INTO OVERLAY WIPED OUT 
BEARING MATERIAL 

EXCESSIVE WEAR TAPERED JOURNAL 

ERE! 
OVERLAY [Ss OUT RADIUS RIDE 

15.2 Typical bearing failures 

Tight-fitting bearings leave insufficient bearing 

oil 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. 

16 Engine overhaul- | 
reassembly sequence — 

1 Before reassembly begins, ensure that all 

new parts have been obtained and that all 

necessary tools are availabie. 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, flange sealant and thread-locking 

17.3 The bearing shell tabs locates in the 

notch in the upper seat 

compound will be needed during engine 

reassembly. Do not use any kind of silicone- 
based sealant on any part of the fuel system or 

inlet manifold, and never use exhaust sealants 

upstream (on the engine side) of the Cala 
converter. 
2 In order to save time and avoid problems, 

engine reassembly can be carried out in the 

following order: 
a) Crankshaft and main bearings. 
b) Pistons and connecting rods. 

c) Cylinder head. 
d) Timing sprockets and chain. 

e) Timing chain cover (including oil pump). 

f) Sump. 

g) Flywheel. 
h) Engine external components (including 

inlet and exhaust manifolds). 
3 Ensure that everything is clean prior to 
reassembly. As mentioned previously, dirt and 

metal particles can quickly destroy bearings 

and result in major engine damage. Use clean 

engine oil to lubricate during reassembly. 

47 Crankshaft- 
‘refiting 

Selection of new bearing shells 

1 Have the crankshaft inspected and 

measured by a Toyota dealer or engine- 

reconditioning specialist. They will be able to 

carry out any regrinding/repairs, and supply 

suitable main and big-end bearing shells. 

Refitting 

2 \t is assumed at this point that the cylinder 

block/crankcase and crankshaft have been 

cleaned and repaired or reconditioned as 

necessary. Position the engine upside-down. 

3 Wipe clean the main bearing shell seats in 

the crankcase and bearing caps, and clean 
the backs of the bearing shells. Insert the 

respective upper shells (dry) into position in 
the crankcase. Note that the upper shells have 

grooves and oil holes in them (the lower shells 
are plain). The shell oil holes must align with 

the oil supply holes in the crankcase. Where 

the old main bearings are being refitted, 

ensure that they are located in their original 

positions. Make sure that the tab on each 

bearing shell fits into the notch in the block or 

cap (see illustration). 

4 Place the crankshaft thrustwashers into 

position in the crankcase, either side of the 

number 3 bearing, so that their oil grooves are 

facing outwards (away from the central web) 
(see illustrations). Hold them in position with 

a little grease. Clean the bearing surfaces of 

the shells in the block, and the crankshaft main 

bearing journals with a clean, lint-free cloth. 

5 Clean the bearing surfaces of the shells 
in the block, then apply a thin layer of clean 

engine oil to each shell (see illustration). 

Lubricate the thrustwasher bearing surfaces 

as well. 
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17.4a Apply a little grease to the backs of 

the thrustwashers before fitting .. . 

17.6 Fit the main bearing caps with the arrow marks facing the 
timing chain end 

6 Make sure the crankshaft journals are 

clean, and then lay the crankshaft back 

in place in the block. Clean the bearing 

surfaces of the shells in the caps, and then 

lubricate them with oil. Install the caps in 

their respective positions, with the arrows 

pointing to the timing chain end of the engine 

(see illustration). 

7 Working in shown (and ensuring that each 

cap is tightened down squarely and evenly 

onto the block), tighten the main bearing cap 

bolts to the specified Stage 1 torque wrench 

setting (see illustration). 

8 With all the main bearing bolts tightened 

18.3 Fit the connecting rod bearing shell, 

ensuring the tab seats correctly 

ee 

17.4b ...and ensure they are fitted with 

the oil grooves facing outwards 

to the Stage 1 setting, go round again in the 

same sequence and tighten them further to 

the Stage 2 torque. 

9 Rotate the crankshaft a number of times by 

hand, to check for any obvious binding. 

10 Check the crankshaft endfloat (refer to 

Section 11). 

11. Fit new crankshaft oil seals as described 

in Chapter 2A (as applicable). 
12 Refit the pistons and connecting rods as 

described in Section 18. 

18 Pistons/connecting rods — 
refitting x 

eS 
1 Clean the backs of the big-end bearing 

shells, and the recesses in the connecting 

rods and big-end caps. If new shells are being 

fitted, ensure that all traces of the protective 

grease are cleaned off using paraffin. Wipe the 

shells and connecting rods dry with a lint-free 

cloth. 

2 Lubricate No 1 piston and piston rings, 

and check that the ring gaps are spaced as 

described in Section 13. 
3 Fit the connecting rod bearing shells in 

place, making sure the shell’s locating tab 

engages correctly (see illustration). 

O's 

17.5 Lubricate the bearing shells before 

fitting the crankshaft 

4 Fit a ring compressor to No 1 piston, then 

insert the piston and connecting rod into No 1 

cylinder. Make sure that the dot on the piston 

crown is facing the timing end of the engine. 

With No 1 crankpin at its lowest point, drive 

the piston carefully into the cylinder with the 

wooden handle of a hammer, at the same time 

guiding the connecting rod onto the crankpin 

(see illustrations). 

5 Press the big-end bearing shells into the 

connecting rod caps, aligning each shell with 

its locating groove. 

6 Liberally lubricate the crankpin journals 

and big-end bearing shells. Refit the bearing 

18.4a Fit a ring compressor, and offer in 

the piston... 



caps, which have dowels to ensure correct 
positioning. Tighten the new bearing cap bolts 
to the specified torque and angles, and turn 

the crankshaft each time to make sure that it 
is free before moving on to the next assembly 
(see illustrations). 

1 With the engine refitted in the car, 
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 With the ignition and fuel injection systems 

disabled by disconnecting the ignition coil 
wiring plugs (Chapter 5B) and removing the 

fuel pump fuse (Chapter 4A or Chapter 12 
wiring diagrams), crank the engine on the 
starter motor until the oil pressure light goes 
out. 

3 Reconnect the ignition coils, and refit the 

fuel pump fuse. 

4 Start the engine, noting that this may take a 

little longer than usual. 
5 While the engine is idling, check for fuel, 
water and oil leaks. Do not be alarmed if there 

are some odd smells and smoke from parts 

getting hot and burning off oil deposits. 

6 Keep the engine idling until hot water is felt 
circulating through the top hose, then switch it 

off. 

Engine removal and overhaul procedures 2Be13 

18.4b ... then tap the piston through the 

compressor using a hammer handle 

18.6a Oil and refit the connecting rod 
bearing caps... 

7 After a few minutes, recheck the oil and 
coolant levels, and top-up as necessary (see 

Weekly checks). 
8 If new pistons, rings or crankshaft bearings 

have been fitted, the engine must be run-in for 

. . then fit the new bolts and tighten 

as specified 

the first 500 miles. Do not operate the engine 
at full-throttle, nor allow it to labour in any 

gear during this period. It is recommended 
that the oi! and filter be changed at the end of 

this period. 

18.6b . 
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Chapter 3 | 
Cooling, heating and air conditioning systems 

Contents Section number Section number 

Air conditioning system — general information and precautions .... 10 Heater/ventilation system components — removal and refitting... . . 9 

Air conditioning system components - removal and refitting ...... 11. Heating and ventilation system — general information............ 8 
Coolant pump — removal and refitting ................0.00 00s 7 Radiator — removal, inspection and refitting.................... 3 

Coolant temperature sensor - removal and refitting ............. 6 Radiator cooling fan — removal and refitting.................... 5 
Cooling system hoses —- disconnection and renewal............. 2 Thermostat — removal, testing and refitting.................-..- 4 
General information and precautions...............0c0ee eee 1 

Degrees of difficulty 

Easy, suitable for SS Fairly easy, suitable Fairly difficult, Difficult, suitable Very difficult, EN w N NN 
novice with little SS for beginner with SS suitable for fier SS for experienced DIY SN suitable for expert SN 

eS x x x experience | some experience DIY mechanic mechanic DIY or professional 

Specifications 
General 
SE OOIAMT oa AC Vide scree tacgearas ies canis epee ipnbels t' spauoctceyl le tence Ga ec ous See Chapter 1 
Thermostat temperature: 

SoLeli ta COOP OM iris siete eae Seahaate She go cbse peuahateustps sea Was Mh sdenegcoyie zee ee 80 to 84°C 
FUUY ODOT ee. erect elas Wiesaarsin cl oia whole geis, «a Shae iy yeep asertare wpe 95°C 

MaACiatOhCAaD ODEMING ONESSUMG ia. a8 sie yeNciregs< sles she eine 2) store 0.93 to 1.23 bar 
OOlINGTAN Stans LO;ODETALS Ai sractlans ac cyerke + wigpermien + beeieic wie nine mya 93°C 
Cooling fan motor amperage: 

VY Fete SOMCHLIOIIN pea ees ae opipya ici ees atirus p<! arametire hi anele: Wa alte See 7.5 to 9.3 amps 
VV EMOUT el CONCITONNING sreie nuspavelp tase rneannleads: = = suePaaxbe suntaaieasienntaceaie 2.5 to 4.5 amps 

Coolant temperature sensor resistance: 

fh SPL URK OPE Ti aie a is et a eR Ye om Fe ett tty ances on Sie 2320 to 2590 ohms 
PAD BODG Met genres, Sacra ct wane, cies raat Muncitah na ibeal dada layla aeiten aba ety 310 to 326 ohms 

Air conditioning 
Compressor: 

WAKO Manica itrrers slo ttetc s s.siius suncevand sfianma® © .aigutarxas ans emer ohalcesmanena Valeo-Zexel 

MOCO tater ee orecrs toile PERS nets cert >, cE cokes BURG Gaeta DKV-06R 
Compressor oil: 

ANY DG merseetes a cre ee We teicy Meenetsiaaic poi sink.) « apaashaiaa rion Siaieus elie agsily ZXL 200PG 
MOUAIIEIEY © Beste Sted eerste eee se ws ou ay stew oaalnc's « spa raguepMepad ior wvelmesei 0, < 80cc 

Refrigerant: 
TVG Aer Mabyeteilette ett ered ceentoiens saa MOOT ahs « ctaeda rea a etal sage eke R134a 
QUANTITY d.cheie ct sores erie acs etn canal she ata a's = spapensuecdin aitecmtens shat atele 420 to 480 g 

Circuit pressure: 
LOW PFOSSUre SIDE Sith. coe is cies sottele kee «pee alee) sofia eats 1.5 to 2.5 bar 
PIGHIPNESSUTO’SIGO sciatica ous eradaciaraae ahora» » UuaehtCcReraeteats ei autistic » 13.7 to 15.7 bar 

Torque wrench settings Nm Ibf ft 
Air conditioning compressor mounting bolts.............0e ee eeee 25 18 
Air conditioning pipe retaining boltS....... 0.0... cece eee eee ee 10 7 
Coolant drain plug (on timing chain side of engine)................ 20 15 
Goolahe PuMOIMOUNtING DONS pew ayMettonte rs eles elaels ci sw ielelags s voces 28 21 
Coolant temperature'senSowwvese Fenn Tie eee ele ae 20 15 
MNGHTMOSTALCOVERIMUL/DOltmaciavn isa octet sts 5 salaveuajs ne tiers x diegecete 8 6 
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1 General information 
and precautions 

The cooling system is of pressurised type, 

comprising a pump driven by the auxiliary 

drivebelt, an aluminium crossflow radiator, 

electric cooling fan, and a thermostat. 

The system functions as follows. Cold 
coolant from the radiator passes through 

the hose to the water pump, where it is 

pumped around the cylinder block and head 

passages. 
After cooling the cylinder bores, combustion 

surfaces and valve seats, the coolant reaches 

the underside of the thermostat, which is 

initially closed. The coolant passes through 
the heater, and is returned via the cylinder 

block to the water pump. 
When the engine is cold, the thermostat is 

shut, and 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. Airflow is 

supplemented by the action of the electric 

cooling fan when necessary. Once the coolant 

has passed through the radiator, and has 

cooled, the cycle is repeated. 
The coolant temperature is signaled to the 

engine ECU, and to the temperature display 
on the instrument panel, by a sensor fitted 

to the cylinder head at the transmission end 
of the cylinder head. This also controls the 

operation of the electric cooling fan, mounted 

on the rear of the radiator. 
An expansion tank is fitted to allow for 

the expansion of the coolant. The expansion 

tank is part of the cooling fan shroud, and 

is connected to the top of the radiator by a 

hose. 

Refer to Section 10 for information on the 
air conditioning system. 

ZN 
Warning: Do not attempt to remove 

the expansion tank filler cap or 

disturb any part of the cooling 

| fa mek 
2.3a Release the spring clip with a pair of 

pliers... 

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 can be heard. When the hissing has 

stopped, indicating that the pressure has 

reduced, slowly unscrew the filler cap until 

it can be removed; if more hissing sounds 

are heard, wait until they have stopped 

before unscrewing the cap completely. At 

all times keep well away from the filler cap 

opening. 

Warning: Do not allow antifreeze 

to come into contact with skin or 
painted surfaces of the vehicle. 

Rinse off spills immediately with plenty of 

water. Never leave antifreeze lying around 

in an open container or in a puddle in the 

driveway or on the garage floor. Children 

and pets are attracted by its sweet smell. 
Antifreeze can be fatal if ingested. 

A electric cooling fan may start 
rotating even if the engine is not 

running; be careful to keep hands, hair and 

loose clothing well clear when working in 

the engine compartment. 

AN 
2 Cooling system hoses — 

disconnection and renewal — 

Warning: If the engine is hot, the 

Warning: Refer to Section 10 for 

precautions to be observed when 

working on models equipped with 

air conditioning. 

S 
X& 
~ 

Note: Refer to the warnings given in Section 1 
of this Chapter before proceeding. Do not 

attempt to disconnect any hose while the 
system is still hot. 

1 If the checks described in the relevant part 

of Chapter 1 reveal a faulty hose, it must be 

renewed as follows. 

2.3b ...and remove the pipe from the 
union 

2 First drain the cooling system as described 
in Chapter 1. If the coolant is not due for 
renewal, it may be re-used if it is collected in a 

clean container. 
3 Before disconnecting a hose, first note 

its routing in the engine compartment, and 
whether it is secured by any retaining clips or 
ties. Use a pair of pliers to release the spring 
clamps (or a screwdriver to slacken screw-type 
clamps) then move them along the hose, clear 
of the relevant inlet/outlet union. Carefully 
work the hose free (see illustrations). 
4 Note that the coolant unions are fragile 
(some are made of plastic); do not use 
excessive force when attempting to remove 

the hoses. If a hose proves to be difficult to 
remove, try to release it by rotating the hose 
ends before attempting to free it — if this fails, 
try gently prising up the end of the hose with a 

small screwdriver to ‘break’ the seal. 

Fy If all else fails, cut the coolant 
_ hose with a sharp knife, then 
slit it so that it can be peeled | 
off in two pieces. Although 

| this may prove expensive if the hose is — 
otherwise undamaged, it is preferable 
to buying a new radiator. 

5 When fitting a hose, first slide the clamps 

onto the hose, and then work the hose into 
position. If spring-type clamps were originally 

fitted, it is a good idea to use screw-type 

clamps when refitting the hose (if only to make 

removal easier, next time). If the hose is stiff, 

use a little soapy water (washing-up liquid 

is ideal) as a lubricant, or soften the hose by 
soaking it in hot water. 

6 Work the hose into position, checking that 
it is correctly routed and secured. Slide each 

clamp along the hose until it passes over the 

flared end of the relevant inlet/outlet union 
before tightening the clamps securely. 

7 Refill the cooling system with reference to 
Chapter 1. 
8 Check thoroughly for leaks as soon as 
possible after disturbing any part of the 
cooling system. 

3 Radiator - 
removal, inspection 
and refitting HSE 

Note: /f 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 position. 

Removal 

1 Apply the handbrake, then jack up the front 
of the car and support securely on axle stands 
(see Jacking and vehicle support). 

2 Drain the cooling system as described in 
Chapter 1. 

3 Remove the front bumper as described in 
Chapter 11. 
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_ all e 

3.5b ...and remove the air deflectors 3.4 Remove the plastic panel from the 

front lower crossmember 

4 Undo the retaining bolts and remove the 

plastic ‘honeycomb’ panel from under the 
front crossmember (see illustration). 
5 Undo the retaining bolt and remove the 

horn from the front of the radiator. Release the 

retaining clips and remove the air deflectors from 

each side of the radiator (see illustrations). 

6 If not already removed to drain cooling 
system, release the securing clip and 

disconnect the bottom hose from the lower —* 

part of the radiator (see illustration). ws a 
7 Disconnect the cooling fan wiring plug, and ; oo 

unclip the wiring harness as necessary (see : - ~ i 

illustration). 3.6 Release the bottom hose securing clip 3.7 Disconnect the fan wiring connector 

8 Release the securing clip and disconnect - arrowed 
the top hose from the filler neck of the radiator 4 
(see illustrations). Unclip the hose from the bottom of the radiator. Secure the condenser _front lower crossmember and remove it from 

7 a 4 “ - 4 fd 

retaining clip on the rear of the fan cowling. to the upper crossmember, making sure the the vehicle. As the crossmember is removed, 

9 On models with air conditioning, undo the air conditioning pipes do not get damaged carefully lower the radiator, complete with 

two retaining bolts at the top of the condenser (see illustrations). cooling fan, out from under the upper 
and then lift it up to disconnect it from the 10 Undo the three bolts at each side of the crossmember. Note the two lower mounting 

ae 

3.8a Release the top hose securing clip 3.8b ... and unclip it from the fan cowling 3.9a Undo the two retaining bolts... 

(arrowed)... 

il 
3.9b ... and lift the condenser from the 3.9c ... and secure to the upper 3.10a Undo the lower mounting bolts (one 

lower mounting brackets... crossmember side shown)... 
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rubbers in the crossmember and the two 

mounting rubbers on the top of the radiator 

(see illustrations). 

11 If required, the cooling fan and shroud 

could be removed, after undoing the upper 

mounting bolt and releasing the upper 

securing clip. Then lift the cooling fan shroud 

upwards to disengage it from the bottom of 

the radiator (see illustrations). 

12 To remove the fan and motor from the 

shroud, see Section 5 of this Chapter. 

Inspection 

13 If the radiator has been removed due 
to suspected blockage, reverse-flush it as 

described in Chapter 1. Clean dirt and debris 

from the radiator fins, using an airline (in which 

case, wear eye protection) or a soft brush. Be 

careful, as the fins are easily damaged, and 

are sharp. 

14 If necessary, a radiator specialist can 

perform a ‘flow test’ on the radiator, to 

establish whether an internal blockage exists. 

15 A leaking radiator must be referred to a 

specialist for permanent repair. Do not attempt 

to weld or solder a leaking radiator, as damage 

may result. 

Refitting 

16 Refitting is a reversal of removal, bearing 

in mind the following points: 

a) Make sure the upper and lower mounting 

rubbers are fitted correctly (see 
illustration). 

b) Ensure that all hoses are correctly 
reconnected, and their retaining clips 

securely fitted (or tightened). 

3.10b ... and remove the lower 

crossmember 

. release the securing clip... 3.11b . 

c) Reconnect the radiator fan wiring, and 
ensure the harness is routed clear of the 
fan blades or hot components. 

d) On models with air conditioning, make 
sure there are no leaks from the pipes and 

it is working correctly. 
e) On completion, refill the cooling system 

as described in Chapter 1. 

4 “Thermostat - ore ee 
ae, feng and refiting S&S 

& 
1 As the thermostat ages, it will become 

slower to react to changes in water 
temperature (‘lazy’). Ultimately, the unit may 
stick in the open or closed position, and this 

causes problems. A thermostat that is stuck 

open will result in a very slow warm-up; a 
thermostat which is stuck shut will lead to 

rapid overheating. 

2 Before assuming the thermostat is to blame 
for a cooling system problem, check the 

coolant level. If the system is draining due to 

a. leak, or has not been properly filled, there 
may be an airlock in the system (refer to the 

coolant renewal procedure in Chapter 1). 
3 If the engine seems to be taking a long 

time to warm-up (based on heater output), 

the thermostat could be stuck open. Don’t 

necessarily believe the temperature gauge 

reading — some gauges never seem to register 
very high in normal driving. 

4 A lengthy warm-up period might suggest 

that the thermostat is missing — it may have 

been removed or peers omitted by a 

3.10c Radiator upper mounting rubbers 

and lift out of lower mounting 
points 

3.11c... 

previous owner or mechanic. Don’t drive the car 

without a thermostat — the engine management 

system’s ECU will then stay in warm-up mode 
for longer than necessary, causing emissions 

and fuel economy to suffer. 
5 If the engine runs hot, use your hand to 

check the temperature of the radiator top 

hose. If the hose isn’t hot, but the engine 

clearly is, the thermostat is probably stuck 

closed, preventing the coolant inside the 
engine from escaping to the radiator — renew 

the thermostat. Again, this problem may also 

be due to an airlock (refer to the coolant 

renewal procedure in Chapter 1). 
6 If the radiator top hose is hot, it means that 

the coolant is flowing (at least as far as the 

radiator) and the thermostat is open. Consult the 

Fault finding section at the end of this manual to 

assist in tracing possible cooling system faults, 

but a lack of heater output would now definitely 

suggest an airlock or a blockage. 

7 To gain a rough idea of whether the 

thermostat is working properly when the 

engine is warming up, without dismantling the 

system, proceed as follows. 

8 With the engine completely cold, start 

the engine and let it idle, while checking 
the temperature of the radiator top hose. 

Periodically check the temperature indicated 

on the instrument panel — if overheating is 

indicated, switch the engine off immediately. 

9 The top hose should feel cold for some time 

as the engine warms-up, and should then get 

warm quite quickly as the thermostat opens. 

10 The above is not a precise or definitive 

test of thermostat operation, but if the system 

3.11a Remove the upper securing bolt... 

8 ecemaesse + 

DF sams. 2 se, 0 IR 

3.16 Make sure the rubber mountings are 

fitted 
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4.14b ...and remove the thermostat 

housing 

does not perform as described, remove and 

test the thermostat as described below. 

Removal 

11 Allow the engine to cool completely, then 

drain the coolant as described in Chapter 1. 

12 The thermostat housing is located at the 

transmission end of the cylinder head (see 

illustration). 

13 Release the securing clip and disconnect 

the large-diameter radiator hose from the 

thermostat housing (see illustration). 

14 Undo the two retaining bolts and remove 

the thermostat cover and thermostat (see 

illustrations). Pull out the thermostat and 

recover the O-ring seal — the seal should be 

renewed. 

Testing 

Note: /f there is any question about the 

operation of the thermostat, it’s best to renew it 

— they are not expensive items. Testing involves 

heating in, or over, an open pan of boiling 
water, which carries with it the risk of scalding. 

A thermostat which has seen more than five 

years’ service may well be past its best already. 

15 If the thermostat remains in the open 

position at room temperature it is faulty, and 
must be renewed as a matter of course. 
16 Check to see if there’s an open temperature 

marking stamped on the thermostat. 

17 Using a thermometer and container of 
water, heat the water until the temperature 
corresponds with the temperature marking 

stamped on the thermostat. If no marking is 

found, start the test with the water hot, and 

heat slowly until it boils. 

s at el 

4.13 Disconnect the coolant hose 

4.21a The thermostat air bleed valve 

should be at the top 

18 Suspend the (closed) thermostat on a 

length of string in the water, and check that 

maximum opening occurs within two minutes, 

or before the water boils. 

19 Remove the thermostat and allow it to 

cool down, and then check that it closes fully. 

20 If the thermostat does not open and close 

as described, or if it sticks in either position, it 

must be renewed. 

Refitting 

21 Refitting is a reversal of removal, noting 

the following points: 

a) The thermostat has a ‘jiggle pin’ (air bleed 

valve) fitted, this should be at the top 

when refitting (see illustration). 

b) Use a new O-ring seal (see illustration). 

c) Tighten the cover bolts to the specified 

torque. 

d) On completion, refill the cooling system 

as described in Chapter 7. 

& 

5.2 Disconnect the coolant hose from the 

radiator 

4.14a Undo the two retaining bolts... 

4.21b Use a new rubber seal when refitting 

the thermostat 

5 Radiator cooling fan - 
removal and refitting 

Note: The cooling fan and shroud is removed 

in Section 3, complete with radiator. This 

Section shows how to remove the cooling 

fan and shroud without removing the 
radiator. 

Removal 

1 Drain the cooling system as described in 
Chapter 1. 

2 If not already removed to drain cooling 

system, release the securing clip and 

disconnect the bottom hose from the lower 

part of the radiator (see illustration). 

3 Disconnect the cooling fan wiring plug at 

the top of the radiator (see illustration). 

4 Disconnect the hose from the radiator 

5.3 Disconnect the fan wiring connector 
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5.5c ... and lift out of lower mounting 
points 

filler neck (see illustration). This goes to the 

expansion tank, which is part of the cooling 

fan shroud. 

5 Undo the upper mounting bolt and release 

the securing clip at the top of the radiator (see 

illustrations). 

6 Lift the cooling fan shroud upwards to 

disengage it from the bottom of the radiator 

and then withdraw the cooling fan and shroud 

out from under the vehicle. 

7 To remove the fan and motor, undo the 

three motor retaining bolts and remove it from 

the cooling fan shroud. Unclip the wiring from 

the shroud as the fan/motor is removed (see 

illustrations). 

Refitting 

8 Refitting is a reversal of removal. Reconnect 

the radiator fan wiring securely, and ensure 

the harness is routed clear of the fan blades or 

hot components. 

Py 

E 2 iw 

6.2 Coolant temperature sensor — arrowed 

5.5a Remove the upper securing bolt... 

5.7a Fan motor securing bolts 

6 Coolant temperature sensor 
— removal and refitting 

AN 
1 Allow the engine to cool, then slowly remove 

the cap from the coolant expansion tank to 
depressurise the cooling system. To avoid any 

chance of coolant spillage, the system can be 

drained as described in Chapter 1, but this is not 
essential if a new sensor is being fitted, and can 

quickly be substituted for the old one. Otherwise, 

if the system is not drained and the sensor will be 

left out for some time, a plug of some kind should 
be inserted to reduce coolant loss. 
2 The sensor is screwed into the cylinder head 

at the transmission end (see illustration). 

SS Ss 

x 
I 

Warning: Do not attempt to remove 

any sensors while the cooling 

system is hot and/or pressurised, 

as there is a great risk of scalding. 

6.3 Disconnect the wiring connector 

5.7b Unclip the wiring from the cowling 

3 Disconnect the sensor wiring plug, then 

unscrew the sensor and remove it (see 

illustration). Recover the sealing washer - a 

new one should be used when refitting. 

4 The sensor can be checked by using an 

ohmmeter across the two terminals of the 

sensor. Check the resistance, as stated in the 
specifications at the beginning of this Chapter. 

5 Refitting is a reversal of removal. Tightening 
the sensor to the specified torque. 

6 Refill or top-up the cooling system as 
described in Chapter 1 or Weekly checks. 

7 Coolant pump - 
removal and refitting 

HV 

Removal 

1 Drain the cooling system as described in 
Chapter 1 (see illustration). 

7.1 Cooling system engine drain plug - 

arrowed 
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2 Raise the front of the car, and support it on 
axle stands (see Jacking and vehicle support). 

Remove the driver’s side plastic inner wing 
cover. 

3 Remove the auxiliary drivebelt as described 
in Chapter 1. 

4 Unscrew the five bolts, and withdraw the 
coolant pump. Be prepared for coolant spillage 

as the pump is removed. Recover the gasket — 

a new one will be needed for reassembly (see 

illustrations). 

Inspection 

5 If the pump has been removed for reasons 

other than to fit a new one, inspect it as 

follows. 

6 Check around the drain hole on the pump 

body for signs of coolant leakage (typically, 
white- or antifreeze-coloured deposits). Even 

a slight leak is a sign of impending failure, and 

the pump should be renewed. 
7 Spin the pump impeller, and listen for 

a noisy bearing. A rough scraping sound 

indicates that the pump is not worth refitting, 

and a new one should be obtained. 

Refitting 

8 Commence refitting by thoroughly cleaning 

the mating faces of the pump and the cylinder 

block. 

9 Refit the pump, using a new gasket, and 

tighten the securing bolts to the specified 

torque (see illustration). 

10 Further refitting is a reversal of removal, 

bearing in mind the following points: 

a) Tighten all fixings to the specified torque 

(where given). 
b) Refit the auxiliary drivebelt as described in 

Chapter 1. 

c) On completion, refill the cooling system 
as described in Chapter 1. 

8 Heating and e 
ventilation system — 
general information 

The heater/ventilation system consists of 

a four-speed blower motor (housed behind 

the facia), face-level vents at each end of the 

facia, and air ducts to the front footwells. 

The control unit is located in the centre of 

the facia, and the controls operate flap valves 

9.1a Remove the heater switch 

a 

7.4a Undo the retaining bolts .. . 

7.9a Fit new sealing ring to the cover... 

to deflect and mix the air flowing through 

the various parts of the heater/ventilation 

system. The flap valves are contained in the 

air distribution housing which acts as a central 

distribution unit, passing air to the various 

ducts and vents. 

Cold air enters the system through the grille 

at the rear of the engine compartment, and 

is filtered by a fine-mesh filter (pollen filter) 

mounted behind the glovebox to remove 

particles like dust and pollen before they enter 

the cabin. 

The air (boosted by the four-speed blower 

fan if required) then flows through the various 

ducts, according to the settings of the 

controls. Stale air is expelled through ducts at 

the rear of the car. If warm air is required, the 

cold air is passed through the heater matrix, 

which is heated by the engine coolant. 

A recirculation control enables the outside 

air supply to be closed off, while the air inside 

9.1b ...and undo the retaining screw 

and remove the coolant pump and 

sealing ring - arrowed 

7.4b ... 

7.9b ...and fit the coolant pump 

the car is recirculated. This can be useful to 
prevent unpleasant odours entering from 

outside the car, but should only be used 

briefly, as the recirculated air inside the car will 
soon deteriorate. 

9 Heater/ventilation “~ 
system components - SN 
removal and refitting > 

Heater/ventilation control panel 

1 Carefully pull the heater control knob to 

release it from the bottom of the radio/CD 
trim panel, and undo the retaining screw (see 
illustrations). 

2 Using a plastic trim tool, carefully lever the 
radio/CD unit trim panel from the facia (see 

illustration). Disconnect the wiring connectors 
from the switches and radio/CD on removal. 
3 Disconnect the wiring connector from 

9.2 Carefully lever the trim panel from the 

facia 
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9.3 Disconnect the wiring plug from the 

back of the heater control panel 

9.6 Unclip the outer cable, then detach the 

inner cable from the lever 

the rear of the heater control panel (see 

illustration). 

4 Undo the two retaining screws from the top of 
the heater control panel and withdraw it from the 

facia panel (see illustrations). Note: The pane/ 

cannot be completely withdrawn at this moment, 

as the control cables are still connected. 
5 For reference, the heater contro] cables 

to the back of the unit are colour-coded as 

follows: 

a) Recirculation control (centre) — white. 

b) Air distribution control (left) — blue. 

c) Temperature control (right) — black. 

6 Working inside the driver’s side footwell, 

disconnect the heater temperature control 

cable (black), from the right-hand side of the 

heater unit (see illustration). This will allow 

the heater control panel to be withdrawn from 

the facia at the right-hand side to access the 

other two cables. 

7 With the control panel withdrawn, release 

9.12a Release the retaining clips 

(arrowed)... 

9.4a Undo the two retaining screws... 

9.7 Note how the air distribution and 

temperature cables are routed 

the blue and white heater cables from the rear 
of the control panel (see illustration), noting 

their fitted position (see paragraph 5). 

8 The control panel can now be completely 

removed, complete with temperature control 

cable (black). Note the routing of the cables as 

the panel is withdrawn. 

9 Refit the control panel to the facia, making 

sure the cables are routed in the correct way 

and the ends are securely attached to the rear 

of the control panel. 

10 Further refitting is a reversal of removal. 

Check the operation of the heater controls 

before refitting the radio/CD. 

Heater blower motor switch 

11 Remove the heater control panel as 

described earlier in this Section. 

12 Release the retaining clips and withdraw 
the heater blower motor switch from the rear 

of the control panel (see illustrations). 

9.12b ... and remove the heater blower 

switch 

9.4b ...and withdraw the control panel 

13 Refitting is a reversal of removal. 

Recirculation control cable 

14 Remove the heater control panel as 

described earlier in this Section. 

15 Remove the upper section of the facia 

panel as described in Chapter 11. 

16 Trace the cable (white) from the rear of 

the heater control panel across to the upper 

left-hand side of the heater unit, noting its 

routing. Release the cable from any clips or 

ties. 

17 Unclip the outer cable at the control lever 

on the heater unit (see illustration), then slide 

the end fitting off sideways. 

18 Refitting is a reversal of removal. Ensure 

that the cable is routed as before, and then 

hook on the end fitting and clip in the outer 

cable exactly as before. Check its operation 

before refitting the upper panel. 

Air distribution cable 

19 Remove the heater control panel as 

described earlier in this Section. ° 

20 Remove the upper section of the facia 

panel as described in Chapter 11. 

21 Trace the cable (blue) from the rear of 

the heater control panel across to the upper 

left-hand side of the heater unit, noting its 

routing. Release the cable from any clips or 
ties. 

22 Unclip the outer cable at the control lever 

on the heater unit (see illustration), then slide 

the end fitting off sideways. 

23 Refitting is a reversal of removal. Ensure 
that the cable is routed as before, and then 
hook on the end fitting and clip in the outer 

a >» 

9.17 Unclip the outer cable from the 

retaining clip 

a 
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9.22 Unclip the outer cable, then detach 

the inner cable from the lever 

En 4 iy ee oa 

9.29 Disconnect the blower motor wiring 

connector 

cable exactly as before. Check its operation 

before refitting the upper panel. 

Temperature control cable 

24 Remove the heater control panel as 

described earlier in this Section. 

25 Unclip the outer cable (black) at the control 

lever and then slide the end fitting off the 

temperature control switch (see illustrations). 

Do not disturb the position of the control lever, 

if possible. 

26 Refitting is a reversal of removal. Ensure 

that the cable is routed as before, and then 

hook on the end fitting and clip in the outer 

cable exactly as before. Check its operation 

before refitting the upper panel. 

Heater blower motor 

27 Remove the upper section of the facia 

panel as described in Chapter 11. 

28 With reference to Chapter 6, unbolt the 

a 

9.33 Disconnect the blower motor resistor 

wiring connector 

| 
bj 3 

aining 9.25a Unclip the outer cable ret 

clip... 

9.30a Release the retaining clip... 

clutch pedal from the bulkhead to allow the 

heater blower motor to be withdrawn from the 

right-hand rear of the heater unit housing. 

29 Disconnect the wiring connector from 

the top of the heater blower motor (see 

illustration). 

30 Release the securing clip on the top of the 

heater motor, then turn it anti-clockwise and 

withdraw the motor from the heater unit (see 

illustrations) 

31 Refitting is a reversal of removal. 

Heater blower motor resistor 

32 Remove the upper section of the facia 

panel as described in Chapter 11. 

33 Disconnect the wiring connector (see 

illustration) from the upper left-hand side 

of the heater unit housing at the rear of the 

heater blower motor. 

34 Withdraw the resistor from the top of the 

heater unit (see illustration). 

9.34 Unclip the resistor from the top of the 
housing 

9.25b ...and release the securing clip to 

remove the inner cable 

9.30b ...and twist the motor to remove 

from the housing 

35 Refitting is a reversal of removal. 

Heater matrix 

Models with air-conditioning 

Note: On models with air conditioning, 
the heater matrix can be removed without 

removing the complete heater unit, as follows. 

36 Drain the cooling system as described in 

Chapter 1. 

37 Remove the centre console and upper 

section of the facia panel as described in 

Chapter 11. 
38 Unclip the passenger side kick-panel from 

the bottom of the A-pillar and remove the facia 
lower retaining bolt (see illustrations). 

39 Undo the facia panel lower retaining bolt 

(see illustration), and then pull the bottom of 

the facia outwards to access the heater matrix 
coolant pipes. 

40 Working inside the passenger footwell, 

undo the two retaining bolts and remove the 

\ 

9.38a Unclip the side trim panel... 
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9.38b ...and undo the retaining bolt - 
arrowed 

9.40b ... and remove the plastic cover 

plastic cover from the coolant pipes on the 

left-hand side of the heater unit housing (see 

illustrations). 

41 Undo the retaining screw and remove the 
coolant pipes from the heater matrix noting 
their fitted position (see illustrations). Note 

the alignment marks on the pipes for refitting. 

42 Remove the two retaining bolts, and then 

carefully slide the heater matrix out from the 
side of the heater unit (see illustration). Pull the 

lower part of the facia outwards, taking care not 
to damage the heater matrix, as it is withdrawn. 

43 Refitting is a reversal of removal, noting 
the following points: 
a) Check the condition of the rubber O-ring 

seals where the pipes join the heater 

matrix — if necessary, fit new ones. 

b) Make sure the marks on the coolant 
pipes, noted on removal, are aligned. 

c) Refit the centre console and upper facia 
panel with reference to Chapter 117. 

9.42 Carefully slide the heater matrix out 
of the heater unit 

\ 

9.39 Undo the facia lower mounting bolt 

x 
9.41a 

fi 

Undo the retaining screw... 

d) On completion, fill and bleed the cooling 

system as described in Chapter 1. 

Models without air-conditioning 

Note: Jo remove the heater matrix on models 

without air conditioning, the complete heater 

unit will need to be removed. This is because 

the coolant pipes that pass through the 

bulkhead are a complete part of the heater 

matrix. 

44 Remove the heater unit as described in 

paragraphs 47 to 55, later in this Section. 

45 Remove the two retaining bolts, and then 

carefully slide the heater matrix out from the 

side of the heater unit. 

46 Refitting is a reversal of removal, noting 

the following points: 

a) Refit the heater unit as described later in 

this Section. 

b) On completion, fill and bleed the cooling 

system as described in Chapter 17. 

3 ¢ 
23 « 

9.49 Release the spring clips and disconnect 

the heater hoses from the bulkhead 

te 

9.40a Undo the two retaining bolts... 

RP | 
9.41b ... and withdraw the pipes from the 

heater matrix 

Heater unit 

Warning: On models with air 

VIN conditioning, the system must be 
discharged before starting this 

procedure. The air conditioning pipes must 

be disconnected where they pass through 

the bulkhead (see Section 10 of this 

Chapter). Discharging the air conditioning 

system must be carried out by a specialist, 

or by a Toyota dealer. Do not carry out 

this work unless the system has been 

discharged. 

47 Drain the cooling system as described in 

Chapter 1. 

48 Where fitted, have the air conditioning 

system professionally discharged. 

49 At the rear of the engine compartment, 

release the spring-type hose clips and 

disconnect the two coolant hoses which 

pass through the bulkhead to the heater (see 
illustration). 
50 Remove the upper and lower sections of 

the facia panel as described in Chapter 11, 
Section 26. Also remove the facia cross- 
member. 

51 On models with air conditioning, there 
will be two additional pipes passing through 
the bulkhead, with a single bolt securing their 

retaining plate - once the bolt is removed, 

the plate can be released, and the pipes 

disconnected (see illustration). New seals 
will be required on refitting. Do not disturb 
the refrigerant pipes unless the system has 

been discharged first (see Section 10) — for 
maximum personal safety, have these pipes 

disconnected by the engineer who discharges 
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the system for you, and ensure the system is 

kept switched off afterwards. 

52 Disconnectthe three wiring connectors from 

the top of the heater unit (see illustrations). 

Check around the heater unit housing and 

disconnect any wiring clips securing the wiring 

loom. 

53 Disconnect the heater unit drain tube from 
the front right-hand side of the housing (see 

illustration). 

54 The heater unit is secured to the bulkhead 

by five securing nuts. Three nuts at the top of | ae » : 

be - Daan one sats ne Sion: 9.51 Air conditioning pipe retaining clamp 9.52a Disconnect the wiring connectors 

55 Remove the nuts, and then with the aid of bolt - arrowed from the blower resistor... 

an assistant, ease the heater unit away from 

the bulkhead (see illustration). Keep the unit 

tilted back slightly to avoid coolant spilling 

onto the carpet. Plug the heater matrix pipes 

as soon as possible. 

56 Refitting is a reversal of removal, noting 

the following points: 

a) Check the condition of the rubber 

grommet(s) where the pipes pass through 

the bulkhead — if necessary, fit new ones. 

b) Refit the facia and trim panels with 

reference to Chapter 71. ie RO Pree OW cuties 
c) On completion, fill and bleed the cooling : am ne - ; - —_ 

system as described in Chapter 1. . 5.25c ... and the heater blower motor 

d) On models with air conditioning, have the 

BS 

ee ene 
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9.53 Disconnect the heater drain tube 9.54a Undo the three heater housing upper mounting nuts 
(arrowed) 

i 
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Undo the heater housing left-hand 9.54c ...and the right-hand lower 9.55 Withdraw the heater unit away from 

lower mounting nut... mounting nut the bulkhead 
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9.58a Unclip the heater vent outer ring 

trim... 

refrigerant pipes reconnected (using new 

O-ring seals) and the system recharged 

by a specialist or a Toyota dealer. 

Facia vents 

57 The facia air vents are part of the upper 

facia panel and do not appear to separate from 

the upper panel. If required, remove the upper 
facia panel, as described in Chapter 11. 
58 Each end vent has an outer ring trim, 

which can be removed by carefully unclipping 
from the facia panel (see illustrations). 

59 Refitting is a reversal of removal. If 

removed, refit the upper facia panel as 

described in Chapter 11. 

10 Air conditioning system - 
general information 

and precautions 

General information 

1 Air conditioning is available on certain 

models. It enables the temperature of incoming 

air to be lowered, and also dehumidifies the 

air, which makes for rapid demisting and 
increased comfort. 

2 The cooling side of the system works in 

the same way as a domestic refrigerator. 
Refrigerant gas is drawn into a belt-driven 

compressor, and passes into a condenser 

mounted in front of the radiator, where it loses 

heat and becomes liquid. The liquid passes 
through an expansion valve to an evaporator, 

where it changes from liquid under high 

pressure to gas under low pressure (see 

Pad 

9.58b ... noting its locating peg for 

refitting 

illustration). This change is accompanied 

by a drop in temperature, which then cools 

the evaporator. The refrigerant returns to the 
compressor, and the cycle begins again. 

3 Air blown through the evaporator passes 
to the heater assembly, where it is mixed 
with hot air blown through the heater matrix, 
to achieve the desired temperature in the 
passenger compartment. 

4 The heating side of the system works 
in the same way as on models without air 
conditioning (see Section 8). 
5 The operation of the system is controlled 

electronically. Any problems with the system 
should be referred to a Toyota dealer or 

an air conditioning specialist in the first 
instance. 

Precautions 

Warning: The air conditioning 

A system is under high pressure. Do 

not loosen any fittings or remove 

any components until after the system 

has been discharged. Air conditioning 
refrigerant should be properly discharged 

at a dealer service department or an 

automotive air conditioning repair facility 

capable of handling R134a refrigerant. 

Always wear eye protection when 

disconnecting air conditioning system 
fittings. 

6 When an air conditioning system is fitted, it 

is necessary to observe the following special 

precautions whenever dealing with any part of 
the system, its associated components, and 

any items which necessitate disconnection of 
the system: 

a) While the refrigerant used - R134a — is 
less damaging to the environment than 

the previously-used R72, it is still a very 
dangerous substance. It must not be 

allowed into contact with the skin or eyes, 

as there is a risk of frostbite. It must also 
not be discharged in an enclosed space 
— while it is not toxic, there is a risk of 

suffocation. The refrigerant is heavier than 

air, and so must never be discharged over 
a pit. 

b) The refrigerant must not be allowed to 
come in contact with a naked flame, 

otherwise a poisonous gas will be created 

— under certain circumstances, this can 

10.2 Air conditioning low- and 

high-pressure refrigerant pipes 

form an explosive mixture with air. For 
similar reasons, smoking in the presence 

of refrigerant is highly dangerous, 

particularly if the vapour is inhaled 
through a lighted cigarette. 

c) Never discharge the system to the 
atmosphere — R134a is not an ozone- 

depleting ChloroFluoroCarbon (CFC) like 
R12, but is instead a hydro fluorocarbon, 

which causes environmental damage by 
contributing to the ‘greenhouse effect’ if 
released into the atmosphere. 

d) R134a refrigerant must not be mixed with 

R12; the system uses different seals and 

has different fittings requiring different 

tools, so that there is no chance of the 

two types of refrigerant becoming mixed 

accidentally. 
e) If for any reason the system must be 

disconnected, entrust this task to your 

Toyota dealer or a refrigeration engineer. 
f) It is essential that the system be 

professionally discharged prior to using 
any form of heat — welding, soldering, 

brazing, etc — in the vicinity of the system, 
before having the car oven-dried at 
a temperature exceeding 70°C after 

repainting, and before disconnecting any 
part of the system. 

11 Air conditioning 
system components — 
removal and refitting 

S 
~ » 

Warning: Read the precautions 

given in Section 10, and have the 

system discharged by a Toyota 

dealer or an air conditioning specialist. Do 

not carry out the following work unless the 
system has been discharged. 

Pressure relief valve 

Removal 

1 The pressure relief valve can be removed 

by disconnecting the two pipes passing 

through the bulkhead at the rear of the engine 
compartment. 

2 With the system discharged, undo the 
retaining bolt and disconnect the refrigerant 

lines from the pressure relief valve (see 

illustrations). Plug the ends of the lines to 
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prevent dirt ingress. Discard the O-ring seals - 
new ones must be used when refitting. Do not 
disturb the refrigerant pipes unless the system 
has been discharged first (see Section 10) — for 
maximum personal safety, have these pipes 
disconnected by the engineer who discharges 
the system for you, and ensure the system is 
kept switched off afterwards. 

3 Undo the two retaining bolts and remove 
the pressure relief valve from the heater unit 

(see illustration). New seals will be required 
on refitting. 

Refitting 

4 Refitting is a reversal of removal, noting the 
following points: 

a) Use new O-rings (see illustration), 

coated with refrigerant oil, when 

reconnecting the refrigerant lines. 

b) Have the system professionally recharged 
and tested on completion. 

Pressure switch (Pressostat) 

Removal 

5 The pressure switch is located in the 
high-pressure refrigerant line at the rear of the 

engine compartment (see illustration). 

6 With the system discharged, disconnect the 

wiring connector and unscrew the pressure 

switch from the high-pressure refrigerant line. 

Discard the O-ring seals — new ones must be 

used when refitting. Do not disturb the system 

unless it has been discharged (see Section 10) 

Refitting 

7 Refitting is a reversal of removal, noting the 

following points: 

a) Use new O-rings, coated with refrigerant 
oil, when reconnecting the refrigerant 

lines. 

b) Have the system professionally recharged 

and tested on completion. 

Compressor 

Note: /f the compressor is being removed 

as part of another procedure, it may 

not be necessary to have the system 

discharged. Usually, the compressor can be 
unbolted and tied to one side without the 

need to disturb the refrigerant lines (see 

iNustration). 

11.2b ...and disconnect the refrigerant 11.3 Pressure relief valve retaining bolts - 
pipes arrowed 

11.4 Fit new O-rings to the refrigerant 11.5 Air conditioning pressure switch - 
pipes arrowed 

three mounting bolts, and alternator adjusting Refitting 

bracket retaining bolt. Lower the compressor 43 Refitting is a reversal of removal, noting 

out from the engine compartment (see _ the following points: 

illustrations). a) Use new O-rings, coated with refrigerant 

11.8 Secure the compressor to the vehicle 11.10 Disconnect the compressor wiring 

Removal crossmember if required connector 
8 Jack up the front of the car, and support 
it on axle stands (see Jacking and vehicle 

support). Remove the driver’s side front wheel 

and inner wheel arch liner. 

9 Remove the auxiliary drivebelt as described 

in Chapter 1. 
10 Disconnect the compressor wiring plug 

(see illustration), and release the wiring from 

the securing clip. 
11 With the system discharged, disconnect 

the refrigerant lines from the compressor 

(see illustration). Plug the ends of the lines 

and the compressor to prevent dirt ingress. 

Discard the O-ring seals —- new ones must be 

used when refitting. 
12 Support the compressor, then remove the 

11.11 Undo the refrigerant pipe retaining 11.12a Undo the retaining bolts... 
bolts - arrowed 
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11.12b ...and remove the compressor 

from the engine 

oil, when reconnecting the refrigerant 

lines. 

b) Tighten the compressor mounting bolts to 

the specified torque. 
c) Have the system professionally recharged 

and tested on completion. 

and twist the housing to 

remove 

11.18c ... 

11.15 Slide the heater matrix upwards out 

of the heater unit 

11.17b ... undo the two retaining bolts... 

Evaporator 

Removal 

14 Remove the heater unit as described in 

Section 9. 

11.19a Undo the retaining bolts... 

11.16 Unclip the evaporator sensor wiring 

from the housing 

11.17¢ . .. and slide the plastic housing 

from the relief valve 

15 Remove the two retaining bolts, and then 

carefully slide the heater matrix out from the 

left-hand side of the heater unit housing (see 
illustration). 

16 Unclip the evaporator sensor wiring 

from the heater housing and move it to one 

side, noting its fitted position (see illus- 
tration). 

17 Peel back the foam sealing ring, undo the 

two retaining bolts and slide the plastic cover 

from around the pressure relief valve (see 

illustrations). 

18 Slacken and remove the retaining bolts 

that secure the air intake/pollen filter housing 

to the main heater unit housing, release 

the securing clip and twist the housing to 

remove it from the main heater housing (see 

illustrations). 

19 Undo the three retaining bolts and 

remove the plastic cover from the end of the 

evaporator (see illustrations). 
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11.19b ...and remove the plastic cover 
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11.20a Unclip the sensor wiring from the 11.20b ...and slide the evaporator out 11.22 Carefully unclip the sensor from the 
housing... from the heater unit fins in the evaporator 

20 Unclip the evaporator sensor wiring and 
withdraw the evaporator from the heater unit 

housing (see illustrations). 

Refitting 

21 Refitting is a reversal of removal, noting 

the following points: 

a) Refit the heater unit as described in 
Section 9. 

b) Refit the facia and trim panels with 
reference to Chapter 11. 

c) On completion, fill and bleed the cooling 

system as described in Chapter 1. ai WN aaa 

d) Have the refrigerant pipes reconnected 11.25a Unbolt the horn... 11.25b ... and remove the air deflectors 
(using new O-ring seals) and the system 
recharged by a specialist or a Toyota 

dealer. a) Use new O-rings (see illustration), b) Have the system professionally recharged 

Evaporator sensor coated with refrigerant oil, when and tested on completion. 
reconnecting the refrigerant lines. 

22 The evaporator sensor is a press-fit in the 

side of the evaporator. Remove the evaporator 

as described in paragraphs 14 to 20, and then 

pull the sensor to remove it from the evaporator, 

taking care not to damage the evaporator (see 

illustration). 

Condenser 

Removal 

23 Apply the handbrake, then jack up the 

front of the car and support.securely on axle 

stands (see Jacking and vehicle support). 

24 Remove the front bumper as described in 

Chapter 11. 
25 Undo the retaining bolt and remove —- 
the horn from the front of the condenser. 11.26a Disconnect the refrigerant lines 11.26b ... and bottom of the condenser 

Release the retaining clips and remove the air from the top ... 
deflectors from each side of the condenser 

(see illustrations). 

26 With the system discharged, disconnect 

the refrigerant lines from the condenser (see 

illustrations). Discard the O-rings — new ones 

must be used when refitting. 
27 Remove the two bolts from the top of 

the condenser, tilt the top of the condenser 

forwards and lift it upwards to disengage 

it from the bottom of the radiator (see 

illustrations). The condenser can then be 

lowered out from the front of the vehicle. rs 

Refitting tt eae is eee 

28 Refitting is a reversal of removal, noting 11.27a Undo the two upper retaining 11.27b ...unclip the lower part of the 

the following points: bolts... condenser from the radiator 

oe 
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Condenser filtering/ 
drying cartridge 

Removal 

29 Remove the condenser as described in 

paragraphs 23 to 27 of this Section. 
30 Slacken and remove the retaining 

screw from the upper support bracket (see 

illustration). 

31 Undo the retaining bolt and withdraw the 

filtering/drying cartridge from the condenser 

11.28 Fit new O-rings to the refrigerant pipes 11.30 Undo the support bracket retaining screw —- arrowed 

mn 
(see illustration). Discard the O-rings — new 

ones must be used when refitting. 

Refitting 

32 Refitting is a reversal of removal, noting 

the following points: 

a) Use new O-rings, coated with refrigerant 

oil, when reconnecting the refrigerant 

lines. 

b) Have the system professionally recharged 

and tested on completion. 

11.31 Remove the cartridge lower 

retaining bolt - arrowed 
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Contents Section number 

Accelerator cable — removal, refitting and adjustment............ 6 

Accelerator pedal — removal and refitting...............00.000e if 
Air cleaner assembly — removal and refitting................... 5 

Buel injection system —iGheckings sisi saree. ope eee cess ens 11 
Fuel injection system components - removal and refitting ........ 12 
Fuel lines and fittings —- general information.................... 4 

Fuel pump/fuel gauge sender unit - removal and refitting......... 10 

Degrees of difficulty 

Fairly easy, suitable 

for beginner with 

some experience 

Easy, suitable for 

novice with little 

experience 
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Specifications 
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Fuel injector assembly: 

RReESIStanCOWts sae ace rt at erates ce REL, fhe eters Macs Salts suasy 

Injector volume (per 15 seconds) 
Difference between each injector........... 0. e eee eee ee ee eee 

Fuel pump assembly resistance 

Injection period when idling (ECU-controlled) 
Models up tol 2/08 aie ee a wits se Ga MOeena le wkaniwialsyaeinva va isheps 

Models froninl2/OBc og) ae nk sate ass Ata emma e oral saute te ntate oe 
Ignition timing advance (ECU-controlled) 
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Sensor resistances 

Camshaft or crankshaft position sensor (at 20°C) 

Torque wrench settings 
Camshaft POSMOMSSMSOM . Lfatersrardi statade « «sc alee sishentsdeMe and «sha » 
Crankshartt, POSHIONSENSOl ss tt Getela cw memikidts «ss shal came nin dates vie <1 
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Manifold Absolute Pressure (MAP) sensor 

Hihrottleibody/mountingiboltSiasmee airy «ancy cece sls es eae are os 

Fairly difficult, SS 
suitable for competent Sy 

eS DIY mechanic 

Section number 

Fuel pump/fuel pressure — checking ...........0.00eeeeeeeees 8 
Fuel'systemi= depressurisation ... «.. <. awin «au ee sage seem «pare el 2 
Fuel tank — removal, inspection and refitting.................+. 9 

General information and precautions...............0ceeeeeeee 1 
Inlet manifold — removal and refitting..............c.eceeeaeee 13 
Unleaded petrol - general information and usage............... 3 

Difficult, suitable SS | Very difficult, 
\ w~ 

for experienced DIY SN 

~ 
suitable for expert 

mechanic DIY or professional 

Bosch ME 7.9.5, EFI sequential multiport fuel injection 
Unleaded 95 RON or higher 

3.0 to 3.5 bars 

11.6 to 12.4 ohms @ 20°C 

47 to 58 cc 

15 cc or less 

0.2 to 3.0 ohms @ 20°C 

1.92 to 3.37 ms 

1.30 to 3.10 ms 

8 to 12° BTDC 

840 + 50 rpm 

1850 to 2450 ohms 

Nm Ibf ft 

8 6 

8 6 

27 20 

14 10 

19 14 

5 4 

10 7 



4Ae2 Fuel system 

1 General information 
_ andprecautions 

General information 

The fuel system consists of a fuel tank 

(mounted under the floor, beneath the rear 

seats), fuel hoses, an electric fuel pump mounted 

in the fuel tank, and a sequential electronic 

fuel injection system controlled by an engine 

management electronic control unit (ECU). 
The electric fuel pump supplies fuel under 

pressure to the fuel rail, which distributes fuel 

to the injectors. A pressure regulator fitted to 

the pump itself controls the system pressure 

at the pump end. With this system there is no 

fuel return line, reducing evaporative emissions 

caused by warmer fuel returning to the fuel tank. 
From the fuel rail, fuel is injected into the inlet 

ports, just above the inlet valves, by three fuel 

injectors. The fuel rail is mounted to the cylinder 
head, just above the plastic inlet manifold. 

The amount of fuel supplied by the injectors 

is precisely controlled by the ECU. The ECU 

uses the signals from the crankshaft position 

sensor and the camshaft position sensor to 

trigger each injector separately in cylinder 

firing order (Sequential injection), with benefits 

in terms of better fuel economy and leaner 

exhaust emissions. 
The ECU is the heart of the entire engine 

management system, controlling the fuel 
injection, ignition and emissions control 

systems. The ECU receives information from 

various sensors, which is then computed and 

compared with preset values stored in its 

memory, to determine the required period of 

injection. 
Information on crankshaft position and 

engine speed is generated by a crankshaft 

position sensor. The inductive head of the 

sensor runs just inboard of the crankshaft 

sprocket, and scans the teeth on a special 

sensor plate fitted behind the timing chain cover 

(see illustration). As the crankshaft rotates, 

the sensor transmits a pulse to the ECU every 

mark 

1.5 Crankshaft sensor target ring, with flat (arrowed) for timing 

time a tooth passes it. The teeth are 10° apart, 

and there are missing teeth together on the 

sensor plate — the ECU recognises the absence 

of a pulse from the crankshaft position sensor 

at this point to establish a reference mark for 

crankshaft position. Similarly, the time interval 

between absent pulses is used to determine 

engine speed. This information is then fed to 

the ECU for further processing. 

The camshaft position sensor is located 

at the transmission end of the cylinder head, 

and functions similarly to the crankshaft 

position sensor. In this case, however, there 

are three lugs — one for each cylinder — (see 

illustration) fitted to a plate on the end of 

the inlet camshaft. These provide a sensor 

signal which is used by the ECU to calculate 

the correct fuel and ignition timing, and is 

also used to control the variable valve timing 

system (VVT-i). 

Engine temperature information is supplied 

by the coolant temperature sensor (see 
Chapter 3). The sensor is an NTC (Negative 

Temperature Coefficient) thermistor — that 

is, a semi-conductor whose electrical 

resistance decreases as its temperature 

increases. The sensor provides the ECU with 

a constantly varying (analogue) voltage signal, 

corresponding to the temperature of the engine 

coolant. This is used to refine the calculations 

made by the ECU when determining the 

correct amount of fuel required to achieve the 
ideal air/fuel mixture ratio. 

Inlet air temperature and pressure for air/ 

fuel mixture ratio calculations is provided by 

a manifold absolute pressure (MAP) sensor 

fitted to the inlet manifold. 

The throttle valve inside the throttle body is 

controlled by the driver, through the accelerator 

pedal. This is done electronically on Multi-Mode 

Transmissions (MMT) and by cable on manual 

transmissions. As the valve opens, the amount of 

air that can pass through the system increases. 

As the throttle valve opens further, the MAP 

sensor signal alters, and the ECU opens each 

injector for a longer duration, to increase the 

amount of fuel delivered to the inlet ports. 

A throttle position sensor is mounted on 

ek 

the end of the throttle valve spindle to provide 

the ECU with a constantly varying (analogue) 
voltage signal corresponding to the throttle 

opening. This allows the ECU to register the 
driver’s input when determining the amount 
of fuel required by the engine. An idle speed 

control valve allows the ECU to adjust the idle 
speed as necessary, to aid driveability, and to 

provide an anti-stall function determined by 

engine temperature and the load caused by 

engine-driven accessories 
Roadspeed is monitored by the vehicle 

speed sensor. This component is a 
Hall-effect generator, mounted on top of the 

transmission, in place of the old speedometer 

drive. It supplies the ECU with a series of 
pulses corresponding to the car’s roadspeed, 

enabling the ECU to contro! features such as 
the fuel shut-off on overrun. 

An oxygen sensor in the exhaust system 

provides the ECU with constant feedback 

- ‘closed-loop’ control, which enables it 

to adjust the mixture to provide the best 

possible operating conditions for the 

catalytic converter. A further sensor is fitted 
downstream of the converter, to monitor the 

converter’s operation, and this provides an 

even finer degree of emission control. 
Both the idle speed and mixture are under the 

control of the ECU, and cannot be adjusted. 

Precautions 

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 precautions necessary when handling 

it cannot be overstressed. 

Note 1: Residual pressure will remain in the 

fuel lines long after the car was last used. When 

disconnecting any fuel line, first depressurise 
the fuel system as described in Section 2. 

Note 2: Before disconnecting any of the 

1.6 Camshaft sensor target pegs (three) on the end of the inlet 

camshaft 
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# 

4.3a Unclip the plastic cover... 

fuel injection system sensor wiring plugs, 

ensure at least that the ignition is switched 
off (ideally, disconnect the battery). If this 

is not done, it could result in a fault code 

being logged in the system memory, and 

may even cause damage to the component 

concerned. 

2 Fuel system - 
depressurisation 

KU 
Warning: The following 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. 

Note: Refer to the warning note in Section 1 

before proceeding. 

1 The fuel system referred to in this Chapter is 

defined as the fuel tank and tank-mounted fuel 

pump/fuel gauge sender unit, fuel pressure 

regulator, the fuel filter, the fuel injectors, and 
the metal pipes and flexible hoses of the fuel 

lines between these components. All these 

contain fuel which will be under pressure while 

the engine is running and/or while the ignition 

is switched on. 
2 The pressure will remain for some time after 

the ignition has been switched off, and must 
be relieved before any of these components is 
disturbed for servicing work. 

3 The simplest depressurisation method is to 

disconnect the fuel pump electrical supply by 
removing the fuel pump fuse. Make sure the 

ignition is switched off, and then remove the 

fuel system fuse, with reference to Chapter 
12. 
4 Start the engine; allow the engine to idle 
until it stops through lack of fuel. Turn the 
engine over once or twice on the starter to 

ensure that all pressure is released, then 

switch off the ignition; do not forget to refit the 

fuse when work is complete. 
5 Note that once the fuel system has bee 

depressurised and drained (even partially), 
it will take significantly longer to restart the 
engine — perhaps several seconds of cranking 

— before the system is refilled and pressure 

restored. 

: tir 

4.3b ... disconnect the fuel pipe... 

3 Unleaded petrol - 
general information and usage 

All petrol models are designed to run on fuel 
with a minimum octane rating of 95 (RON). 
All models have a catalytic converter, and so 

must be run on unleaded fuel only. Under no 

circumstances should leaded fuel (UK ‘4-star’ or 

LRP) be used, as this will damage the converter. 

Super unleaded petrol (98/99 octane) can 
also be used in all models if wished, though 
there is no advantage in doing so. 

4 Fuel lines and fittings — 
general information 

Note: Refer to the warning note in Section 1 

before proceeding. 

Quick-release couplings 

1 Quick-release couplings are employed at many 

of the unions in the fuel feed and return lines. 

2 Before disconnecting any fuel system 
component, relieve the residual pressure in 

the system (see Section 2), and equalise tank 
pressure by removing the fuel filler cap. 

Warning: This procedure will 

A merely relieve the increased 

pressure necessary for the 

engine to run — remember that fuel will 

still be present in the system components, 

and take precautions accordingly before 

disconnecting any of them. 

4.3c ...and plug the ends to prevent dirt 

ingress 

3 Unclip the plastic shield fitted around the 

connector, and then release the securing clips 

and pull off the fuel pipe (see illustrations). Use 
a rag to soak up any spilt fuel. Note which pipe 

is connected to which, and ensure that they are 

correctly reconnected on refitting. Plug the ends 

of the fuel lines to prevent dirt ingress. 

4 To reconnect one of these couplings, line 

them up, press them firmly together, and twist 

the fitting clockwise to secure. Clip on the plastic 

collar to finish. Switch the ignition on and off five 

times to pressurise the system, and check for 

any sign of fuel leakage around the disturbed 

coupling before attempting to start the engine. 

Checking fuel lines 

5 Checking procedures for the fuel lines are 

included in Chapter 1. 

Component renewal 

6 If any damaged sections are to be renewed, 

use original-equipment hoses or pipes, 

constructed from exactly the same material 

as the section being renewed. Do not install 

substitutes constructed from inferior or 

inappropriate material; this could cause a fuel 

leak/or a fire. 
7 Before detaching or disconnecting any part 

of the fuel system, note the routing of all hoses 
ae pipes, and the orientation of all clamps 
and clips. New sections must be installed in 

exactly the same manner. 

8 Before disconnecting any part of the fuel 

system, be sure to relieve the fuel system 

pressure (see Section 2), and equalise tank 
pressure by removing the fuel filler cap. Also 

disconnect the battery negative (earth) lead 

— see Disconnecting the battery. Cover the 

fitting being disconnected with a rag to absorb 
any fuel that may spray out. 

5 Air cleaner assembly - _ 
removal and refitting 

KOE 
Removal 

1 The lower part of the air cleaner assembly is 

part of the cylinder head cover. 

2 Release the four spring clips on the side of 

the air cleaner cover (see illustration). 

3 Slacken the two securing clips from the 
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5.3 ...and two hose clips... 

throttle housing and breather pipe (see 
illustration), and then lift the air cleaner cover 

from the top of the engine. 
4 Noting how it is fitted, withdraw the air filter 

element from the housing (see illustration). 

5 If required, remove the cylinder head cover 
(lower part of the air cleaner assembly), with 
reference to Chapter 2A, Section 4. 

Refitting 

6 Refitting is a reversal of removal. If removed, 

refit the cylinder head cover as described in 
Chapter 2A, and refit the air filter element with 

reference to Chapter 1. 

6 Accelerator cable - 

nd adjustment 

Note: On MMT (Multi-Mode Transmissions), 

there is no accelerator cable fitted, these have 

6.2 Unclip the cable retaining clip from the 
top of the pedal 

i 

y 

Son. 

6.5 Unclip the inner cable from the throttle 

linkage 

and remove the air filter element 5.4... 

an electronic throttle body, which is controlled 

through wiring to the ECU and sensors on the 

throttle body. 

Removal 

1 To improve access, move the driver’s seat 

fully to the rear. 

2 Disconnect the inner cable from the top of 

the pedal by releasing the end fitting and sliding 

the cable out sideways (see illustration). 

3 Remove the air cleaner cover as described 

in Section 5, paragraphs 2 and 3. 

4 At the throttle body, loosen the adjuster 

nuts and detach the outer cable from the 

adjuster/support bracket. If the same cable 

is being refitted, it may be worth measuring 

the amount of exposed thread on the cable 

adjuster, so it can be reset to its original 

setting (see illustration). 

5 Disconnect the inner cable from the quadrant 

on the throttle body (see illustration). 

4 
i 

ra 

6.10 Adjust the nuts (arrowed) to take up 

the slack in the cable 

6 Release the cable from the securing clips in 

the engine compartment, and withdraw it from 

the bulkhead. 

Refitting 

7 Refitting is a reversal of removal, ensuring 

that the cable is routed as before, and 

secured by all the clips. Make sure the rubber 

grommet is fitted correctly in the bulkhead. 
When the cable is reconnected at each end, 

adjust the cable as follows. 

Adjustment 

8 Refit the outer cable to the support bracket, 

and tighten the nuts by hand. 
9 Check that the throttle quadrant moves 

smoothly and easily from the fully closed 

to the fully open position and back again 

as the assistant depresses and releases the 

accelerator pedal. 
10 If there is excess slack in the cable when 

the accelerator is released, use the adjuster 

nuts to take up the slack (see illustration). 

The cable should not however be too tight; 

otherwise the cable will hold the throttle 

open when the pedal is released. Adjust as 

necessary, checking the action of the pedal 
each time, as described in paragraph 9. On 

completion, tighten the nuts securely. 
11 Take the car for a short road test to 

confirm correct operation, especially at idle. 

Remember that a feature of some modern 

engine management systems is. to hold 

the engine speed above idle, even with the 

accelerator fully released, until the car comes 

to a complete stop — this is not a symptom of 

cable over-adjustment. 

7 Accelerator pedal - 
removal and refitting 

Note: On MMT (Multi-Mode Transmissions), 

there is no accelerator cable fitted, these have 

wiring connectors to the accelerator pedal and 

throttle body. 

Removal 

Models with accelerator cable 

1 Where fitted, detach the accelerator cable 

from the pedal (see Section 6). 

mane 

7.2 Throttle pedal retaining bolts (cable- 

operated) 
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2 Unscrew the two mounting bolts and 
remove the pedal assembly from the bulkhead 
(see illustration). 

Models without accelerator cable 

3 On models with an electronic throttle body, 

disconnect the wiring connector from the top 
of the pedal (see illustration). 

4 Unscrew the two mounting nuts and remove 

the pedal assembly from the mounting bracket 
studs (see illustration). 

Refitting 

5 Refit in the reverse order of removal. On 

completion, check the action of the pedal to 

ensure that the throttle has full, unrestricted 

movement, and fully returns when released. 

6 Where fitted, check and if necessary adjust 
the accelerator cable as described in Section 6. 

8 Fuel pump/fuel pressure — 
checking : 

Note: Refer to the warning note in Section 1 
before proceeding. 

Fuel pump 

1 Switch on the ignition, and listen for the fuel 

pump (the sound of an electric motor running, 

audible from beneath the rear seats). Assuming 

there is sufficient fuel in the tank, the pump 

should start and run for approximately one or 

two seconds, then stop, each time the ignition 

is switched on. 

2 |f the pump does not run at all, check the 

fuse, relay and wiring (refer to the wiring 

diagrams in Chapter 12). 

Fuel pressure 

3 A fuel pressure gauge will be required for 

this check, and should be connected in the 

fuel line at the fuel inlet connection at the rear 

of the engine compartment, in accordance 

with the gauge maker’s instructions. 

4 Start the engine and allow it to idle. Note 

the gauge reading as soon as the pressure 

stabilises, and compare it with the regulated 

fuel pressure as specified by Toyota (see your 

local dealer). 

a) If the pressure is high, renew the fuel 

pressure regulator. 

b) If the pressure is low, this also suggests a 

fuel pressure regulator problem. However, 

low voltage to the fuel pump, a faulty fuel 

pump, or a blocked fuel pump filter (or 

other blockage in the fuel line) could be 

the cause. 
5 Switch off the engine. Verify that a 
significant pressure remains for five minutes 

after the engine is turned off. 

6 Carefully disconnect the fuel pressure 

gauge, depressurising the system first as 

described in Section 2. Be sure to cover the 

fitting with a rag before slackening it. Mop-up 

any spilt petrol. 
7 Run the engine, and check that there are no 

fuel leaks. 

7.3 Disconnect the wiring connector — 

arrowed 

9 Fuel tank -—— we 
removal, inspection N 
and refitting . NY 

Note: Refer to the warning note in Section 1 

before proceeding. 

Removal 

1 Before removing the fuel tank, all the 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 siphon or 

hand-pump the remaining fuel from the tank. 

2 Relieve the residual pressure in the fuel 

system (see Section 2), and equalise tank 

pressure by removing the fuel filler cap. 

9.6b ... withdraw the fuel filler pipe from 

the fuel tank... 

7.4 Throttle pedal retaining nuts 

(electronically-operated) 

3 Referring to Section 10, working inside the 

vehicle, disconnect the wiring plug and pipes 

from the top of the fuel pump/gauge sender 

unit. 

4 Chock the front wheels, then jack up the 

rear of the car and support it on axle stands 

(see Jacking and vehicle support). Remove 

the left-hand rear wheel, to access the fuel 

filler pipe. 

5 Slacken the securing clip from the fuel filler 

pipe to the rubber hose on the fuel tank (see 

illustration). 

6 Undo the retaining bolt, and disconnect the 

fuel filler pipe from the fuel tank rubber hose 

and the rubber grommet in the left-hand rear 

body panel (see illustrations). Remove the 

fuel filler pipe; be prepared for fuel spillage 

when the filler pipe is disconnected. Note the 

fuel tank breather tube runs up the inside of 

the filler pipe. 

7 Remove the two fasteners securing the 

9.6c ...and disconnect it from the rear 

wing panel 
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9.7 Heat shield retaining screws 

9.9b ... right-hand rear mounting bolt... 

tank lower heat shield to remove the shield 

(see illustration). This does not need to be 
removed, unless you are fitting a new fuel 

tank. 

8 Check round the tank as far as possible 

...and remove the filler neck rubber 

grommet 

9.10c 

9.9a Undo the two front fuel tank 

mounting bolts... 

9.9c ... and left-hand rear mounting bolt 

to ensure that no pipes or wires are still 

connected which would prevent it from being 

lowered. 
9 Have either an assistant or a trolley jack 

with a block of wood support the tank, then 

10.4 Cut the seal around the access cover 

under the rear seat 

work round the tank seam, loosening the four 

mounting bolts (see illustrations). When the 

tank is free, lower it to the ground (keeping 

it level, to reduce the chance of fuel spillage) 

and remove it from under the car. 
10 If required, remove the two inner retaining 

clips and remove the filler neck rubber 

grommet from the rear body panel (see 

illustrations). 

Inspection 

11 Whilst removed, the fuel tank can be 
inspected for damage or deterioration. 

Removal of the fuel pump/fuel gauge 

sender unit (see Section 10) will allow a 
partial inspection of the interior. If the tank 

is contaminated with sediment or water, 
swill it out with clean fuel. Do not under any 

circumstances undertake any repairs on a 

leaking or damaged fuel tank; this work must 

be carried out by a professional who has 

experience in this critical and potentially- 

dangerous work. 
12 Whilst the fuel tank is removed from the 

car, it should be placed in a safe area where 

sparks or open flames cannot ignite the fumes 

coming out of the tank. Be especially careful 

inside garages where a natural-gas type 

appliance is located, because the pilot light 

could cause an explosion. 

13 Check the condition of the filler pipe and 

rubber connections, renew if necessary. 

Refitting 

14 Refitting is a reversal of the removal 

procedure, noting the following points: 

a) Ensure that all pipe and wiring 

connections are securely fitted. 
b) Tighten the tank retaining bolts to the 

specified torque. 

c) If evidence of contamination was found, 

do not return any previously-drained fuel 

to the tank unless it is carefully filtered 

first. 

10 Fuel pump/fuel gauge 
sender unit — 
removal and refitting WH 

Note: Refer to the warning note in Section 1 

before proceeding. 

Removal 

1 A combined fuel pump, fuel gauge sender 

unit, pressure regulator and charcoal canister 

is located in the top face of the fuel tank. An 

access cover is provided below the rear seat, 

meaning that the tank does not have to be 
removed. 

2 Disconnect the battery negative (earth) lead 
(see Disconnecting the battery). 

3 Remove the rear seat base, as described in 

Chapter 11. 

4 Prise up the access cover, which is stuck 

down with a bead of mastic (see illustration). 
5 Disconnect the wiring plug from the 

top of the pump/sender unit, using a 
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10.5 Disconnect the wiring connector from 10.6a Press the securing clips... 10.6b ...and disconnect the fuel feed 
the pump/sender unit pipe 

10.6c Press the securing clips... 10.6d ...and disconnect the fuel return 10.7 Alignment marks for refitting 

pipe 

small screwdriver to release the clip (see Refitting filter, and clean it if necessary (see 

illustration). us om illustrations). 

6 Squeeze the retaining clips to release 11 Refitting the pump/sender unit is a reversal b) Fit new rubber seal to the top of the fuel 

the fuel pipes from the top of the unit (see  °f removal, noting the following points: tank, before refitting the fuel pump (see 
illustrations). Anticipate a small amount of a) Check the condition of the fuel foam illustration). 

fuel spillage as this is done. Plug the open 

unions on top of the unit, and also over the 

disconnected pipes, to prevent dirt getting 

in. 

7 Check the alignment marks on the tank and 

locking ring for refitting (see illustration). 

8 Unscrew the locking ring and remove it 

from the tank. A special tool is available which 

fits over the collar and allows it to be released 

using a socket or spanner (see illustrations). 

As the locking ring is rotated, take care not to 

damage the fuel pipe connections. 

9 Carefully lift out the fuel pump/sender 

unit, noting its fitted position. Take care not 

to damage the pump filter, nor to bend the 

sender unit float arm (which can get caught 

up on the tank lip as the unit is removed) 

(see illustration). Allow any remaining fuel 

to drain into the tank before finally lifting it 

clear. 

Caution: After the pump/sender unit 

has been removed from the fuel tank, 

temporarily refit the locking ring onto 

the top of the fuel tank to prevent any 

distortion. 

10 Note at the time of writing, the fuel pump 

was only available as a complete assembly 

— check with your local dealer if separate 

components are available (eg, pump, 

sender unit, pressure regulator and charcoal 

canister). 

10.8b ...and remove the pump/sender 

unit locking ring 

10.9 Lift out the fuel pump/sender unit, 10.11a Unclip the plastic cover... 
and let the excess fuel drain 
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10.11b ...and check the foam filter 

c) Tighten the locking ring, until the 

alignment marks are aligned (see 

illustration 10.7). 

d) Once the unit has been refitted and the 

pipes connected, reconnect the battery 

and switch on the ignition. Check for 

correct pump operation, and for any 

sign of leaks from the supply pipe before 

refitting the access cover. 

11 Fuel injection system 
checking . 

HEE 
Note: Refer to the warning note in Section 17 

before proceeding. 

1 If a fault appears in the fuel injection 

system, first ensure that all the system wiring 

connectors are securely connected and free 

of corrosion — also refer to paragraphs 6 to 9 

below. Then ensure that the fault is not due 

to poor maintenance; ie, check that the air 

cleaner filter element is clean, the spark plugs 

are in good condition and correctly gapped, the 

cylinder compression pressures are correct, the 

ignition system wiring is in good condition and 

securely connected, and the engine breather 

hoses are clear and undamaged, referring to 

Chapter 1, Chapter 2A and Chapter 5B. 

2 If these checks fail to reveal the cause of 

the problem, the car should be taken to a 

suitably-equipped Toyota dealer for testing. 

A diagnostic connector is fitted below the 

steering column (see illustration) into which 

dedicated electronic test equipment can be 

plugged. The test equipment is capable of 

11.2 Diagnostic plug connector in the 

lower part of the facia 

10.11c Fit new O-ring seal when refitting 

‘interrogating’ the engine management system 

ECU (ECU) electronically and accessing its 

internal fault log (reading fault codes). 

3 Fault codes can only be extracted from 

the ECU using a dedicated fault code reader. 
A Toyota dealer will obviously have such a 

reader, but they are also available from other 

suppliers. It is unlikely to be cost-effective for 

the private owner to purchase a fault code 

reader, but a well-equipped local garage or 

auto-electrical specialist will have one. 

4 Using this equipment, faults can be 

pinpointed quickly and simply, even if 

their occurrence is intermittent. Testing all 
the system components individually in an 

attempt to locate the fault by elimination is 

a time-consuming operation that is unlikely 

to be fruitful (particularly if the fault occurs 

dynamically), and carries a high risk of damage 

to the ECU’s internal components. 
5 Experienced home mechanics equipped 

with an accurate tachometer and a carefully- 
calibrated exhaust gas analyser may be able 

to check the exhaust gas CO content and 
the engine idle speed; if these are found to 

be out of specification, then the car must be 

taken to a suitably-equipped Toyota dealer 

for assessment. Neither the air/fuel mixture 
(exhaust gas CO content) nor the engine idle 
speed are manually adjustable; incorrect test 

results indicate the need for maintenance 

(possibly, injector cleaning) or a fault within 

the fuel injection system. 

Limited Operation Strategy 

6 Certain faults, such as failure of one of 

the engine management system sensors, 

12.3a Disconnect the wiring connectors 

from the throttle position sensor... 

will cause the system will revert to a backup 

(or ‘limp-home’) mode, often referred to as 

‘Limited Operation Strategy’ (LOS). This is 
intended to be a ‘get-you-home’ facility only 
— the engine management warning light will 
come on when this mode is in operation. 

7 In this mode, the signal from the defective 
sensor is substituted with a fixed value (it 
would normally vary), which may lead to loss 

of power, poor idling, and generally poor 

running, especially when the engine is cold. 

8 However, the engine may in fact run quite 

well in this situation, and the only clue (other 

than the warning light) would be that the 

exhaust CO emissions (for example) would be 

higher than they should be. 
9 Bear in mind that, even if the defective 

sensor is correctly identified and renewed, the 

engine will not return to normal running until 

the fault code is erased, taking the system out 

of LOS. This also applies even if the cause of 
the fault was a loose connection or damaged 

piece of wire — until the fault code is erased, 

the system will continue in LOS. 

12 Fuelinjection . 
__ system components - 

removal and refitting 

Ry 

x 
eS 

Note: Refer to the precautions in Section 1 

before proceeding. 

Throttle body 
(manual transmission) 

Note: At the time of writing, the throttle body 

could only be purchased as a complete unit, 

which includes the throttle position sensor 

(TPS) and idle speed control valve (ISCV) as 

part of the assembly. 

Removal 

1 Remove the air cleaner cover as described 

in Section 5, paragraphs 2 and 3. 

2 Detach the accelerator cable from the 

throttle body as described in Section 6. 

3 Disconnect the wiring plugs from the throttle 

position sensor and the idle speed control 

valve (see illustrations). 

4 Remove the three mounting bolts, and lift 

off the throttle body from the inlet manifold 

(see illustration). 

5 Recover the seal or O-ring from the top 

ge a) 
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12.4 Throttle body mounting bolts 

of the inlet manifold - a new one must be 

obtained for refitting (see illustration). Any air 

leak from the base of the throttle body, caused 

by re-using the old seal, will cause all sorts of 

running problems. 

Inspection 

6 Tocheck the throttle body assembly, first make 
sure the throttle housing is thoroughly clean. 

7 Check the throttle valve flap opens and 

closes smoothly and the throttle valve shaft 
has no wear. 

8 When the throttle closes, make sure there 

is NO gap between the stop screw and the 

throttle lever (see illustration). DO NOT 

adjust the throttle stop screw. 

9 Using an ohmmeter, the throttle position 

sensor (TPS) can be checked by the following 
method (see illustration): 

a) Measure the resistance between number 

1 and 2 terminals on the throttle position 

sensor. The reading should be 2.5 to 

5.0 k ohms at 25°C. 

b) Measure the resistance between number 

3 and 2 terminals on the throttle position 

sensor. With the throttle fully-closed, the 

reading should be 0.2 to 0.9 k ohms. 

c) Measure the resistance between number 

3 and 2 terminals on the throttle position 

sensor. With the throttle fully-open, the 

reading should be 1.85 to 4.22 k ohms. 

d) If any of the above readings are not as 

specified, then the throttle body will need 

to be renewed. 

10 Using an ohmmeter, the idle speed control 

valve (ISCV) can be checked by the following 

method (see illustration): 

a) Measure the resistance between number 

1 and 3 terminals — the reading should be 

39 to 65 ohms. 

b) Measure the resistance between number 

2 and 4 terminals — the reading should be 

39 to 65 ohms. 

c) Measure the resistance between number 

1 and 2 terminals — the reading should be 

10 k ohms or higher. 

d) Measure the resistance between number 

1 and 4 terminals — the reading should be 

10 k ohms or higher. 
e) Measure the resistance between number 

2 and 3 terminals — the reading should be 

10 k ohms or higher. 

12.5 Fit new O-ring seal when refitting 

12.9 Terminal numbers for checking the 

throttle position sensor (TPS) 

f) Measure the resistance between number 

3 and 4 terminals - the reading should be 
10 k ohms or higher. 

g) If any of the above readings are not as 

specified, then the throttle body will need 

to be renewed. 

Refitting 

11 Refitting is a reversal of removal, noting 

the following points: 

a) Use a new throttle body seal, and fit it to 

the inlet manifold. 

b) Reconnect the wiring plugs securely. 

c) Tighten the retaining bolts to the torque 

specified. 

d) Refit the accelerator cable and adjust as 

described in Section 6. 

Electronic throttle body 
(Multi-Mode transmission) 

Note: At the time of writing, the throttle body 

could only be purchased as a complete unit, 

Ob 

12.12 Disconnect the coolant hose 

retaining clips 

12.8 There should be no gap (arrowed) at 
the stop screw 

12.10 Terminal numbers for checking the 

idle speed control valve (ISCV) 

which includes the throttle position sensor/ 

contro! motor as part of the assembly. 

Removal 

12 The throttle body receives a supply of 

coolant via two hoses at the rear — because of 
this, the cooling system should be drained as 
described in Chapter 1 before removing the 

throttle body. However, the amount of coolant 
lost will be quite small if the system is not 

drained, and it may be sufficient to disconnect 

the hoses (when engine is cold) and point their 
ends upwards to avoid much loss. If the hoses 

can be clamped prior to disconnection, this is 

better still (see illustration). 

13 Remove the air cleaner cover as described 
in Section 5, paragraphs 2 and 3. 

14 Disconnect the wiring plug from the 

throttle position sensor/control motor (see 

illustration). Release the wiring loom from the 

clip on top of the throttle housing and move it 

to one side. 

aes ie! 
12.14 Disconnect the throttle housing 

wiring plug 
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15 Disconnect the two coolant hoses from 

the rear of the throttle body, noting the advice 

in paragraph 12. 

16 Remove the four mounting bolts, and lift 

off the throttle body from the inlet manifold 

(see illustration). 

17 Recover the seal or O-ring from the top 

of the inlet manifold - a new one must be 

obtained for refitting. Any air leak from the base 

of the throttle body, caused by re-using the old 
seal, will cause all sorts of running problems. 

Inspection 

18 The electronic throttle body can only be 

checked using special diagnostic equipment. 

This will need to be carried out while the 

throttle body is fitted to the vehicle. If a 

problem with the throttle body is suspected, 
have your findings confirmed by a Toyota 

dealer or other specialist, as a complete new 

throttle body may have to be fitted. 

& ® 

12.24a Unclip the plastic cover... 

12.25 Disconnect the three ignition coil 
wiring plugs 

12.27 Undo the wiring loom mounting 
bracket bolt 

12.16 Undo the throttle body mounting 

bolts 

Refitting 

19 Refitting is a reversal of removal, noting 

the following points: 

a) Use a new throttle body seal and fit it to 

the inlet manifold. 

> 

12.24b ... and disconnect the fuel pipe 

, } By 

ee © ‘ te 
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12.26 Disconnect the three fuel injector 

wiring plugs 

OL 
12.28 Undo the fuel rail mounting bolts ... 

b) Tighten the retaining bolts to the torque 

specified. 
c) Reconnect the wiring plugs and hoses 

correctly and securely. 
d) On completion, check and if necessary 

top-up the cooling system as described in 

‘Weekly checks’. 

Fuel rail and injectors 

Removal 

20 Relieve the residual pressure in the fuel 

system (see Section 2), and equalise tank 

pressure by removing the fuel filler cap. 
Warning: This procedure will 

A merely relieve the increased 

pressure necessary for the 

engine to run - remember that fuel will 

still be present in the system components, 

and take precautions accordingly before 

disconnecting any of them. 
21 Disconnect the battery negative (earth) 

lead (see Disconnecting the battery). 
22 Remove the air cleaner cover as described 

in Section 5, paragraphs 2 and 3. 
23 Place some rags underneath the trans- 

mission end of the fuel rail, as there will be some 

spillage of fuel as the fuel pipe is removed. 

24 Unclip the plastic collar fitted around 
the connector, and then release the securing 

clips, and pull off the fuel pipe to the fuel rail 
(see illustrations). Move the pipe to one side, 

clear of the fuel rail, and either plug the ends 

or wrap a plastic bag around the open joint 
face to prevent dirt getting in. 

Caution: DO NOT fold or bend the fuel pipe 

or damage may occur. 
25 Disconnect the wiring plug connectors 
from the three ignition coils (see illustration). 

26 Disconnect the wiring plug connectors 

from the three fuel injectors (see illustration) 

— though it should not be possible to mix them 

up when refitting, it may pay to label them as 

they are disconnected. Unclip the wiring loom 
from the retaining bracket and move the wiring 

loom to one side. 

27 Undo the retaining bolt and remove the 

wiring loom retaining bracket from the top of 

the inlet manifold (see illustration). 

28 Slacken and remove the two fuel rail 

securing bolts from the top of the cylinder 

head (see illustration). 
29 Carefully pull the fuel rail upwards 

pe % a 

. . and withdraw the fuel rail from 

the cylinder head 

12.29 . 
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12.30 Recover the seals/dampers from the 

cylinder head 

complete with the injectors — there will be 

some resistance from the injector O-ring 

seals/vibration dampers fitted in the cylinder 

head (see illustration). 

30 Recover the injector lower seals/dampers 

— new ones must be used when refitting (see 
illustration). 

31 Carefully pull the injectors from the fuel 

rail, using a twisting motion to free them. 

Recover the small O-ring from the top of each 

injector — these should also be renewed when 

they are disturbed (see illustrations). Note: 

The injectors are fragile, take care not to drop 

them, or subject them to any other kind of 
impact. 

Refitting 

32 Refitting is the reverse of the removal 

procedure, noting the following points: 

a) Fit new injector O-rings and seals/dampers 

to the cylinder head (see illustration), 

lubricate them with a small amount of 

grease to aid refitting. Turn the injectors 

so that the wiring plug sockets will face 

forwards when the fuel rail is refitted. 
b) Fit the fuel rail into place (see 

illustration), and push the injectors 

into the seals/vibration dampers inside 

the cylinder head. Refit the bolts to the 

specified torque; check that the injectors 

are seated correctly. 

c) Ensure that the hoses and wiring 
are routed correctly, and secured 

on reconnection by any clips or ties 
provided. Refit the wiring loom retaining 
bracket back to the top of the inlet 

manifold. 

12.33 Fuel pulsation damper (arrowed) in 

the end of the fuel rail 

12.31a Twist the injectors from the fuel 

rail... 

12.32a Fit new seals/dampers to the 

cylinder head... 

da) On completion, switch the ignition on to 

activate the fuel pump and pressurise 

the system, without cranking the engine. 

Check for signs of fuel leaks around 

all disturbed unions and joints before 

attempting to start the engine. 

Fuel pulsation damper 

Removal 

33 The pulsation damper is located in the 

end of the fuel rail, at the transmission end 
(see illustration). 
34 If required, remove the canister discharge 

electrovalve from the rear of the cylinder 

head cover to make access easier (see para- 

graph 65). 
35 Relieve the residual pressure in the fuel 
system (see Section 2), and equalise tank 
pressure by removing the fuel filler cap. 

36 Remove the retaining clip from the end of 

the fuel rail and withdraw the pulsation damper 

12.36a Withdraw the securing clip... 

12.31b ...and renew the upper injector 

seal 

12.32b ...and refit the injectors and fuel 

rail 

from the end of the fuel rail (see illustrations). 

There will be some resistance from the O-ring 

seal fitted on the damper, discard the seal as 

this will need to be renewed on refitting. 

Refitting 

37 Refitting is the reverse of the removal 

procedure, noting the following points: 

a) Fit new O-ring seal to the pulsation 
damper (see illustration), lubricate with a 

small amount of grease to aid refitting. 
b) On completion, switch the ignition on to 

activate the fuel pump and pressurise 

the system, without cranking the engine. 
Check for signs of fuel leaks around 
all disturbed unions and joints before 
attempting to start the engine. 

Fuel pressure regulator 

38 The pressure regulator is combined with 
the fuel pump, which is fitted to the fuel tank. 
Refer to Section 10. 

oe 

... and pull out the pulsation 

damper 

12.36b 
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12.47 Slide out the locking clips and 
disconnect the wiring connectors 

Idle speed control valve (ISCV) 

39 The control valve is located on the throttle 

body. According to Toyota, the valve is not 

available separately from the throttle body, and 

is not intended to be removed. See the throttle 

12.49 Location of crankshaft sensor 

12.50b ... undo the retaining bolt and 

remove the sensor 

12.45 Engine management ECU is located 

behind the fuse/relay box - arrowed 

ao 

‘é . eal 

12.48 ECU mounting bolts 

body removal and refitting procedure, at the 

start of this Section, for further information. 
40 The idle speed control valve can be 

checked using an ohmmeter, as described in 

paragraph 10 of this Section. 
41 If a problem with the valve is suspected, 

12.50a Disconnect the wiring 

connector... 

12.53 Location of camshaft sensor 

have your findings confirmed by a Toyota 

dealer or other specialist, as a complete new 

throttle body may have to be fitted. 

Throttle position sensor (TPS) 

42 The sensor is located on the throttle body. 
According to Toyota, the sensor is not available 
separately from the throttle body, and is not 
intended to be removed. See the throttle body 
removal and refitting procedure, at the start of 

this Section, for further information. 
43 The throttle position sensor can be 

checked using an ohmmeter, as described in 

paragraph 9 of this Section. 
44 \|f a problem with the valve is suspected, 
have your findings confirmed by a Toyota 

dealer or other specialist, as a complete new 

throttle body may have to be fitted. 

Engine management ECU 

Note: The ECU is fragile. Take care not to drop 

it, or subject it to any other kind of impact. Do 

not subject it to extremes of temperature, or 

allow it to get wet. 
45 The engine management ECU is located 

on a bracket bolted to the bulkhead at the rear 

of the engine compartment, behind the battery 
and fuse/relay box (see illustration). 

46 Disconnect the battery negative lead, and 
place the lead away from the terminal (see 

Disconnecting the battery). \t is essential that 
the battery is disconnected before separating 

the ECU wiring plug, or the ECU itself could 

be damaged. 
47 Release the locking clips and disconnect 

the two wiring plugs from the top of the ECU 

(see illustration). 
48 Remove the four ECU mounting bolts (two 
at each side), then pull the unit out, and remove 

it from the mounting bracket (see illustration). 

Crankshaft position sensor 

Removal 

49 The sensor is located at the base of the 

timing chain cover, next to the crankshaft 

pulley (see illustration). 
50 With the ignition switched off, disconnect 

the sensor wiring plug, then unscrew the 

mounting bolt and withdraw the sensor (see 
illustrations). Discard the O-ring seal as this 
will need to be renewed on refitting. 

51 The sensor resistance is quoted in the 

Specifications at the start of this Chapter - 

check by connecting a multimeter, set to the 

resistance function, across the sensor’s plug 

terminals. A zero or infinity reading suggests 

the sensor is faulty. 

Refitting 

52 Refitting is a reversal of removal. Ensure 
that the sensor is clean and a new seal is 
fitted, and then tighten the bolt to the specified 

torque. 

Camshaft position sensor 

Removal 

53 The sensor is located at the transmission 

end of the cylinder head (see illustration), 
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12.54 Disconnect the wiring connector 

and undo the retaining bolt - arrowed 

under the left-hand rear end of the cylinder 

head cover. Access to the sensor may be 

hampered by coolant hoses nearby — for this 

reason, remove the sensor when the engine is 
cold. 

54 With the ignition switched off, disconnect 

the sensor wiring plug, then unscrew the 

mounting bolt and withdraw the sensor from 

the cylinder head (see illustration). Discard 

the O-ring seal, as this will need to be renewed 
on refitting. 

55 The sensor resistance is quoted in the 

Specifications at the start of this Chapter - 
check by connecting a multimeter, set to the 

resistance function, across the sensor’s plug 

terminals. A zero or infinity reading suggests 

the sensor is faulty. 

Refitting 

56 Refitting is a reversal of removal. Ensure 

that the sensor is clean and a new seal is 

fitted, and then tighten the bolt to the specified 

torque. 

Manifold absolute 
pressure (MAP) sensor 

Removal 

57 The MAP sensor detects the vacuum 

pressure in the inlet manifold and also the inlet 

air temperature. This information is then sent 

to the engine management ECU. The sensor is 

located in the top of the inlet manifold, behind 

the throttle body (see illustration). 

58 Remove the air cleaner cover as described 

in Section 5, paragraphs 2 and 3. 
59 With the ignition switched off, disconnect 

the sensor wiring plug, and then unscrew the 

two retaining bolts and withdraw the sensor 

(see illustrations). Discard the O-ring seal, as 
this will need to be renewed on refitting. 

60 Using an ohmmeter, the manifold absolute 

pressure (MAP) sensor, can be checked by the 

following method (see illustration): 

a) Measure the resistance between number 

2 and 4 terminals on the pressure sensor. 

At -20°C the reading should be 

14.6 to 17.8 k ohms. 

At 20°C the reading should be 

2.21 to 2.69 k ohms. 
At 80°C the reading should be 

0.29 to 0.35 k ohms. 

b) If any of the above readings are not as 

12.57 Location of manifold absolute 

pressure (MAP) sensor 

12.59b ...undo the retaining bolts and 
remove the sensor 

specified, then the manifold absolute 

pressure sensor will need to be renewed. 

Refitting 

61 Refitting is a reversal of removal. Ensure 

that the sensor is clean and a new seal is 

fitted, and then tighten the bolt to the specified 
torque. 

Coolant temperature sensor 

62 The sensor is located at the transmission 

end of the cylinder head, behind the 

thermostat housing. See Chapter 3, Section 6, 

for the removal and refitting procedure. 

Oxygen sensor 

63 There are two sensors fitted, one is 

located in the top of the exhaust manifold 

(before the catalytic converter), and the other 

one is in the exhaust front pipe (after the 

catalytic converter). Refer to Chapter 4B for 

further information. 

as a “ab ae 

13.1 Remove the rear scuttle panel 

12.59a Disconnect the wiring 

connector... 

12.60 Terminal numbers for checking the 

MAP sensor 

Knock sensor 

64 The sensor is located at the rear of the 

cylinder block, under the inlet manifold. Refer 

to Chapter 5B, for further information. 

Canister discharge electrovalve 
(fuel venting valve) 

65 The fuel venting valve is located at the 
rear left-hand end of the cylinder head/air 

cleaner cover. Refer to Chapter 4B for further 

information. 

13 Inlet manifold — 
removal and refitting 

Note: Refer to the warning note in Section 1 

before proceeding. Note that the inlet manifold 

is made of plastic - do not strike it, nor use 

any great force when removing it. 

Removal 

1 To give better access at the rear of the 
engine compartment, remove the windscreen 
motor/wiper linkage and rear scuttle panel, as 

described in Chapter 12 (see illustration). 

2 Remove the throttle body as described in 

Section 12. 

3 Disconnect the manifold pressure sensor 

wiring connector at the rear of the inlet 

manifold (see illustration). 

4 Unclip the wiring from across the top of the 

fuel rail and move it to one side, then undo 

the retaining bolt and remove the wiring loom 

bracket (see illustration). 

5 Disconnect the breather hose from the 
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13.3 Disconnect the wiring connector from 

the MAP sensor 

13.6a Disconnect the brake vacuum 

hose... 

left-hand rear of the cylinder head cover (see 

illustration). 

6 Working at the transmission end of the 

inlet manifold, release the securing clips and 

disconnect the brake servo vacuum hose from 

13.7 Disconnect the fuel venting hose 
from the manifold 

13.9b ... left-hand side mounting bolts... 

o ; E 
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13.4 Undo the wiring loom mounting 

bracket bolt 

13.6b ... and unclip it from the rear of the 

inlet manifold 

the inlet manifold, unclip the hose from along 

the rear of the manifold and move it to one 

side (see illustrations). 

7 Also at the transmission end of the manifold, 

release the securing clips and disconnect the 

13.8 Undo the inlet manifold lower 

securing bracket bolt 

,..and remove the inlet manifold 

from the cylinder head 

13.9c 

13.5 Disconnect the breather hose from 

the cylinder head cover 

fuel venting valve hose from the inlet manifold 

and move it to one side (see illustration). 

8 Slacken and remove the mounting bolt from 

the support bracket under the right-hand rear 

of the inlet manifold (see illustration). 

9 Undo the four mounting bolts and remove 

the inlet manifold from the rear of the engine 

(see illustrations). 
10 Recover the one-piece gasket — a new one 

should be used when refitting (see illustration). 

Refitting 

11 Refitting is a reversal of removal, noting 

the following points: 
a) Ensure that the mating faces are clean, 

and use a new manifold gasket. 
b) Tighten the inlet manifold bolts to the 

specified torque. 
c) Refit the throttle body (see Section 72). 
d) If removed, refit the wiper motor/linkage 

and scuttle, with reference to Chapter 12. 

-10 Fit new one-piece rubber type inlet 

manifold gasket 
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1 General information 

Emission control systems 

All models are designed to use unleaded 

petrol, and are controlled by engine 

management systems that are programmed to 

give the best compromise between driveability, 

fuel consumption and exhaust emissions. A 

crankcase emission control system is fitted, 

which reduces the release of pollutants from 
the engine’s lubrication system, and a catalytic 

converter is fitted which reduces exhaust gas 
pollutant. An evaporative loss emission contro! 

system is fitted which reduces the release of 

gaseous hydrocarbons from the fuel tank. 

Crankcase emission control 

To reduce the emission of unburned 
hydrocarbons from the crankcase into the 

atmosphere, the engine is sealed and the 
blow-by gases and oil vapour are drawn 
from inside the crankcase into the inlet tract 
to be burned by the engine during normal 

combustion. There is an oil separator fitted to 

the front of the cylinder block, this separates 

the oil from the blow-by gases in order to 

reduce degradation and consumption of the 

engine oil. 

Under conditions of high manifold pressure, 

the gases will be sucked positively out of the 

crankcase. Under conditions of low manifold 

depression, the gases are forced out of the 

crankcase by the (relatively) higher crankcase 
pressure. If the engine is worn, the raised 

crankcase pressure (due to increased blow-by) 

will cause some of the flow to return under all 

manifold conditions. 

Exhaust emission control 

To minimise the amount of pollutants which 

escape into the atmosphere, all models are 
fitted with a three-way catalytic converter in the 

exhaust system. The fuelling system is of the 

closed-loop type, in which the oxygen (lambda) 

sensors in the exhaust system provide the 

engine management system ECU with constant 
feedback, enabling the ECU to adjust the air/ 
fuel mixture to optimise combustion. 

All models have two oxygen sensors — one 

before the catalytic converter and one after. 

This enables more efficient monitoring of the 

exhaust gas, allowing a faster response time. 

The overall efficiency of the converters can 

also be checked. 

Difficult, suitable $s 
~ 

for experienced DIY w~ 

~ mechanic 

Very difficult, 

suitable for expert 

DIY or professional 
S S xs 

The oxygen sensors have a built-in heating 

element, controlled by the ECU through 

the oxygen sensor relay, to quickly bring 

the sensor’s tip to its optimum operating 

temperature. The sensor’s tip is sensitive to 

oxygen, and sends a voltage signal to the 

ECU that varies according on the amount of 

oxygen in the exhaust gas. If the inlet air/ 
fuel mixture is too rich, the exhaust gases 

are low in oxygen so the sensor sends a 

low-voltage signal, the voltage rising as 

the mixture weakens and the amount of 

oxygen rises in the exhaust gases. Peak 

conversion efficiency of all major pollutants 

occurs if the inlet air/fuel mixture is 
maintained at the chemically correct ratio 
for the complete combustion of petrol of 

14.7 parts (by weight) of air to 1 part of 
fuel (the stoichiometric ratio). The sensor 

output voltage alters in a large step at this 

point, the ECU using the signal change as a 

reference point and correcting the inlet air/ 

fuel mixture accordingly by altering the fuel 

injector pulse width. 

Evaporative emission control 

To minimise the escape of unburned 

hydrocarbons into the atmosphere, an 

evaporative loss emission control system is 
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2.2 Fuel venting valve on rear of cylinder 

head cover 

fitted to all models. The fuel tank filler cap is 

sealed, and a charcoal canister is mounted 

inside the top of the fuel pump/sender unit, 

inside the fuel tank. This collects the petrol 

vapours released from the fuel contained 

inside the fuel tank. It stores them until they 

can be drawn from the canister (under the 

control of the engine management ECU) 
via the canister discharge electrovalve (fuel 

venting valve), where the engine then burns 

them during normal combustion. 

To ensure the engine runs correctly when 

it is cold and/or idling, and to protect the 

catalytic converter from the effects of an 

over-rich mixture, the fuel venting valve is 

not opened by the ECU until the engine has 

warmed up, and the engine is under load; the 

venting valve is then modulated on and off to 

allow the stored vapour to pass into the inlet 

manifold. 

eal MIE SO, NOE © ed 

3.2 Oil separator plate on the front of the 

cylinder block 

At ’ = a 

4.1 Disconnect the wiring connector... 

ames 
2.3a Disconnect the wiring connector... 

Exhaust systems 

The exhaust system comprises of the three 

parts: 

1) Exhaust manifold, which includes catalytic 

converter and first oxygen sensor. 
2) Centre section, which includes front pipe 

and second oxygen sensor. 
3) Rear silencer, which is positioned across 

the rear of the vehicle. 

The exhaust system is supported by various 
metal brackets, which are attached to the 

underside of the vehicle, with rubber vibration 
dampers fitted to suppress noise. 

2 Evaporative loss emission 
control system - information 
and component renewal 

. NN x 
1 The evaporative loss emission control 

system consists of the canister discharge 
electrovalve (fuel venting valve), the charcoal 

canister, and a series of connecting hoses. 
The resistance of the fuel venting valve is 

given in the specifications at the beginning of 

this Chapter. 

Canister discharge electrovalve 
(fuel venting valve) 

2 The fuel venting valve is bolted to the 

left-hand rear of the cylinder head cover/air 

cleaner cover (see illustration). 

3 With the ignition switched off, disconnect 
the valve wiring plug, then unscrew the 

mounting bolt and withdraw the valve from 

the cylinder head cover (see illustrations). 

4.2 ...unbolt the wiring bracket... 

2.3b ...and undo the retaining bolt 

4 Release the retaining clips to disconnect 

the two venting hoses from the valve. 

5 Refitting is a reversal of removal. 

Charcoal canister 

6 The charcoal canister is mounted inside the 

top of the fuel pump/sender unit, inside the 

fuel tank. 
7 This can only be purchased as a complete 

unit, see Chapter 4A, Section 10, for the 

removal and refitting procedure of the fuel 

pump/sender unit. 

3 Crankcase emission system 
— general information 

1 The crankcase emission control system 

consists of a series of hoses that connect the 

crankcase vent to the cylinder head cover 

vent and the inlet manifold. 

2 There is also an oil separator fitted to the 

front of the cylinder block (see illustration), 

this separates the oil from the blow-by gases in 

order to reduce degradation and consumption 

of the engine oil. 

3 The system requires no attention other than 

to check at regular intervals that the hose(s) 

are free of blockages and undamaged. 

4 Oxygen sensors - 
removal and refitting 

Mi 
Note: The oxygen sensors are delicate and 

will not work if dropped or knocked, if their 

power supply is disrupted, or if any cleaning 

materials are used on them. 

Removal 

Sensor 1 

1 Open the bonnet and trace the wiring 

back from the upper oxygen sensor to the 

connector at the front of the cylinder head 

cover, disconnect the wiring connector (see 
illustration). 

2 Undo the retaining bolt and remove the 

wiring bracket from the front of the cylinder 
head cover (see illustration). 

3 Unscrew and remove the sensor from its 
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location in the top of the exhaust manifold - 
an open-ended spanner will be needed, as the 

sensor wiring means a normal socket cannot 
be fitted (see illustration). 

Sensor 2 

4 Jack up the front of the car, and support 
it on axle stands (see Jacking and vehicle 
support). 

5 Trace the wiring back from the oxygen 
sensor to the connector on the front of the 
transmission housing, disconnect the wiring 
connector and unclip the wire from the bracket 
(see illustration). 

6 Unscrew and remove the sensor from its 
location in the front of the exhaust pipe — an 

open-ended spanner will be needed, as the 
sensor wiring means a normal socket cannot 
be fitted (see illustration). 

Refitting 

7 Refitting is a reversal of removal, noting the 
following points: 

a) Clean the threads of the sensor and the 
threads in the exhaust manifold. 

b) Ideally, the sensor should be tightened 
to the specified torque. However, unless 
a slotted socket is available, this will not 
be possible — use the figure quoted as a 
guide to hand-tightening using a spanner. 

c) Reconnect the wiring; making sure that it 

is in no danger of contacting the exhaust 
or other moving parts. 

5 Exhaust manifold/ Ne 
_catalytic converter — : ® 
removal and refitting S NY 

Warning: Allow ample time for the 

A exhaust system to cool before 
starting work. In particular, 

note that the catalytic converter runs at 

very high temperatures. If there is any 

chance that the system may still be hot, 

wear suitable gloves. When removing the 

exhaust front section, take care not to 

damage the oxygen sensors if they are not 

removed from their locations. 

Removal 

1 Jack up the front of the car, and support it on 

axle stands (see Jacking and vehicle support). 

5.4 Remove the nut and bolt from the 

manifold support bracket 

ae atte € 

4.3 ...and remove the upper oxygen 

sensor 

2 Remove the front bumper as described in 

Chapter 11. 
3 Remove the two bolts securing the exhaust 

front pipe to the bottom of the manifold/ 

catalytic converter, and recover the springs. 

Lower the front part of the exhaust down 
(unhook the rubber mountings as necessary), 
and support the exhaust on an axle stand. 

Make sure the wiring to the oxygen sensor is 

not damaged, disconnect if required. Recover 

the metal O-ring gasket from the joint - a 
new one should be used when refitting (see 

illustrations). 

4 Undo the lower mounting bolt and nut, then 
remove the support bracket from the side of 
the catalytic converter (see illustration). 

5 Working on top of the engine, trace the 

oxygen sensor wiring to the connector plug, 

and disconnect it (see illustration). 

6 Undo the retaining bolt and remove the 

5.3a Remove the exhaust front pipe 

securing bolts... 

Pr seh bd
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5.5 Disconnect the upper oxygen sensor 

wiring connector... 

4.6 ...and remove the lower oxygen 
sensor 

wiring bracket from the front of the cylinder 

head cover (see illustration). 

7 Unscrew and remove the two bolts and 

two nuts used to secure the manifold to the 

5.3b ...and disconnect the oxygen 

sensor wiring plug 

iss 

5.6 ...and unbolt the sensor wiring 
bracket 
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5.7 The exhaust manifold is secured by 

two upper bolts, and two lower nuts 

5.10a Fit a new manifold-to-front pipe 

sealing ring... 

cylinder head (see illustration). Use a wire 

brush and plenty of penetrating oil first if they 

appear to be rusty. 
8 Carefully withdraw the manifold from the 

cylinder head studs (see illustration). 

6.3 Disconnect the lower oxygen sensor 
wiring connector 

tt i 
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5.8 Removing the exhaust manifold/ 

catalytic converter 

see : ey, 

5.10b ... and anew manifold-to-head 

gasket 

9 Recover the manifold gasket - a new one 

must be used when refitting. Examine the 
condition of the manifold mounting studs/nuts 
and bolts, and obtain new ones for refitting if 

necessary. 

6.5 Remove the exhaust front pipe 

securing bolts... 

6.6b ...and remove the clamp... 

Refitting 

10 Refitting is a reversal of the removal 

procedure, noting the following points: 
a) Always fit a new gasket sealing ring to the 

manifold/catalytic converter-to-front pipe 

(see illustration). 
b) Always fit a new gasket to the manifold- 

to-head joint (see illustration). 

c) Clean the threads thoroughly to remove 
all traces of rust. 

d) Tighten all fittings to the specified 

torque. 

6 Exhaust system - 

HEE 
component renewal 

Warning: Allow ample time for the 

A exhaust system to cool before 
starting work. When removing 

the exhaust front section, take care not to 

damage the oxygen sensors if they are not 

removed from their locations. 

Removal 

1 The original system fitted in the factory is in 

two sections. The centre section includes the 

front pipe, and can be removed complete. The 

rear silencer can be removed and renewed 

separately. 
2 To remove part of the system, first jack 

up the front or rear of the car and support 

it on axle stands (see Jacking and vehicle 
support). Alternatively, position the car over 

an inspection pit or on car ramps. 

Centre section 

3 Trace the wiring back from the oxygen sensor 
at the front of the exhaust, and disconnect the 

wiring connector (see illustration). Unclip the 
wiring from any clips or brackets, noting how 
it is routed for refitting. 

4 If a new exhaust section is being fitted, 

unscrew the oxygen sensor from the old 

pipe, and fit it to the new section, using the 
information in Section 4. 
5 Remove the two bolts at the front securing 
the manifold/catalytic converter to the 

front pipe, and recover the springs (see 
illustration). Lower the front part of the 

exhaust down, and support the exhaust on an 

axle stand. Recover the metal O-ring gasket 
from the joint - a new one should be used 
when refitting. If the springs are worn, they 

will need to be renewed, check the length 

with the specifications at the beginning of this 
Chapter. 

6 At the rear of the centre section, in front of 
the rear axle, slacken and remove the securing 
clamp, noting the fitted position of the two 
parts of exhaust (see illustrations). Tap the 
flange if necessary, to separate it. 

7 The centre section is now supported by 

the rubber mounting(s) on the back of the 
subframe (see illustration). Carefully unhook 

the rubber(s), and lower the section to the 
floor. 
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Rear silencer 

8 Disconnect the centre section of the exhaust 

system from the rear silencer as described in 
paragraph 6. 

9 Unhook the rear silencer from the rubber 

mountings at the left and right, and remove it 

from under the car (see illustration). 

Refitting 

10 Each section is refitted by a reversal of 

the removal sequence, noting the following 
points: 

a) Ensure that all traces of corrosion have 
been removed from the flanges or pipe 

ends, and renew all necessary gaskets 

(see illustration 5. 10a). 

b) Align the markings when joining the 

centre section to the rear silencer (see 

illustration). 

c) If the flange bolts and springs are in poor 
condition, obtain new ones for refitting. 

Exhaust fitting kits are now widely 
available from car accessory shops, which 
contain all the necessary parts (often 
including new gaskets). 

d) Inspect the rubber mountings for signs 

of damage or deterioration, and renew as 

necessary. 
e) If using exhaust assembly paste, 

make sure this is only applied to joints 

downstream of (after) the catalyst. 
f) Ensure that all rubber mountings are 

correctly located, and that there is 

adequate clearance between the exhaust 

system and vehicle underbody. Providing 

good-quality parts are fitted, the bolted 

flange joints should mean the exhaust 
alignment is preserved. 

7 Catalytic converter - 
general information — 

and precautions 

General information 

1 The catalytic converter reduces harmful 

exhaust emissions by chemically converting 

the more poisonous gases to ones that 

(in theory at least) are less harmful. The 

chemical reaction is known as an ‘oxidising’ 

reaction, or one where oxygen is ‘added’ (see 

illustration). 
2 Inside the converter is a honeycomb 
structure made of ceramic material and coated 

with the precious metals palladium, platinum 

and rhodium (the ‘catalyst’ which promotes 
the chemical reaction). The chemical reaction 
generates heat, which itself promotes the 

reaction — therefore, once the car has been 
driven several miles, the body of the converter 

will be very hot. 
3 The ceramic structure contained within 
the converter is understandably fragile, and 
will not withstand rough treatment. Since 
the converter runs at a high temperature, 

driving through deep standing water (in flood 
conditions, for example) is to be avoided, 

: ae : 

6.6c ...and then split the centre exhaust 
from the rear 

6.9 Rear silencer rubber exhaust 

mountings — arrowed 

since the thermal stresses imposed when 

plunging the hot converter into cold water 

may well cause the ceramic internals to 

fracture, resulting in a ‘blocked’ converter 

- a common cause of failure. A converter 

that has been damaged in this way, can be 

checked by shaking it (do not strike it) - if a 

rattling noise is heard, this indicates probable 

failure. 

Precautions 

4 The catalytic converter is a reliable and 

simple device which needs no maintenance 

in itself, but there are some facts of which an 

owner should be aware if the converter is to 

function properly for its full service life: 

a) DO NOT use leaded petrol (or lead- 
replacement petrol, LRP) in a car 

equipped with a catalytic converter — the 

lead (or other additives) will coat the 
precious metals, reducing their converting 

efficiency and will eventually destroy the 

converter. 

b) Always keep the ignition and fuel systems 

well-maintained in accordance with the 

manufacturer’s schedule (see Chapter 1). 
c) If the engine develops a misfire, do not 

drive the car at all (or at least as little as 

possible) until the fault is cured. 

d) DO NOT push- or tow-start the car —- 

this will soak the catalytic converter in 
unburned fuel, causing it to overheat 

when the engine does start. 

e) DO NOT switch off the ignition at high 
engine speeds — ie, do not ‘blip’ the 
throttle immediately before switching off 

the engine. 

6.7 Release the exhaust rubber 

mountings 

6.10 Align the markings (arrowed) on the 

exhaust when refitting 

f) DO NOT use fuel or engine oil additives — 

these may contain substances harmful to 

the catalytic converter. 

g) DO NOT continue to use the car if the 

engine burns oil to the extent of leaving a 
visible trail of blue smoke. 

h) Remember that the catalytic converter 

operates at very high temperatures. 

DO NOT, therefore, park the car in dry 

undergrowth, over long grass or piles of 

dead leaves after a long run. 

i) As mentioned above, driving through 

deep water should be avoided if possible. 

The sudden cooling effect may fracture 

the ceramic honeycomb, damaging it 

beyond repair. 

j) Remember that the catalytic converter 

is FRAGILE — do not strike it with tools 

during servicing work, and take care 

handling it when removing it from the car 

for any reason. 

ae TRE 

7.1 Catalytic converter (arrowed) is part of 
the exhaust manifold 
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k) In some cases, a sulphurous smell (like |) If a substantial loss of power is A new converter is the only cure in this 

that of rotten eggs) may be noticed from experienced, remember that this could instance. 

the exhaust. This is common to many be due to the converter being blocked. m) The catalytic converter, used on a well- 

catalytic converter-equipped cars, and This can occur simply as a result of maintained and well-driven car, should 

has more to do with the sulphur content high mileage, but may be due to the last at least 100 000 miles — if the 

of the brand of fuel being used than the ceramic element having fractured and converter is no longer effective, it must be 

converter itself. collapsed internally (see paragraph 3). renewed. 
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Starting and charging systems 
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1. General information, 
_ precautions and 

___ battery disconnection | 

General information 

The engine electrical system consists 

mainly of the charging and starting systems. 

Because of their engine-related functions, 

these components are covered separately 
from the body electrical devices such as the 

lights, instruments, etc (which are covered 

in Chapter 12). Information on the ignition 

system is covered in Part B of this Chapter. 
The electrical system is of 12 volt negative 

earth type. 
The battery is of the low-maintenance or 

‘maintenance-free’ (sealed for life) type and is 

charged by the alternator, which is belt-driven 

from the crankshaft pulley. 

The starter motor is of the pre-engaged 

type incorporating an integral solenoid. On 

starting, the solenoid moves the drive pinion 

into engagement with the flywheel ring gear 

before the starter motor is energised. Once the 
engine has started, a one-way clutch prevents 

the motor armature being driven by the engine 

until the pinion disengages from the flywheel. 

Precautions 

It is necessary to take extra care when 
working on the electrical system to avoid 

damage to semi-conductor devices (diodes 

and transistors), and to avoid the risk of 
personal injury. In addition to the precautions 

given in Safety first! at the beginning of this 

manual, observe the following when working 
on the system: 

e Always remove rings, watches, etc, before 

working on the electrical system. Even with the 

battery disconnected, capacitive discharge 

could occur if a component's live terminal is 

earthed through a metal object. This could 
cause a shock or nasty burn. 

e Do not reverse the battery connections. 

Components such as the alternator, electronic 

control units, or any other components having 

semi-conductor circuitry could be irreparably 

damaged. 
e If the engine is being started using jump 

leads and a slave battery, connect the 

batteries positive-to-positive and negative-to- 

negative (see Jump starting). This also applies 
when connecting a battery charger. 

e Never disconnect the battery terminals, 

the alternator, any electrical wiring or any test 

instruments when the engine is running. 
¢ Donotallow the engine to turn the alternator, 

when the alternator is not connected. 

e Never ‘test’ for alternator output by 

‘flashing’ the output lead to earth. 

e Never use an ohmmeter of the type 

incorporating a hand-cranked generator for 

circuit or continuity testing. 

e Always ensure that the battery negative 

lead is disconnected when working on the 

electrical system. 

e Before using electric-arc welding equipment 

on the car, disconnect the battery, alternator 

and components such as the fuel injection/ 

ignition electronic control unit to protect them 

from the risk of damage. 

Battery disconnection 

Refer to the precautions listed in 

Disconnecting the battery, in the Reference 

section of this manual. 

2 Electrical fault finding - 
general information 

Refer to Chapter 12. 

3. Battery - 
testing and charging 

HUW 

Testing 

Standard and low-maintenance battery 

1 If the car covers a small annual mileage, 

it is worthwhile checking the specific gravity 

of the electrolyte every three months to 

determine the state of charge of the battery. 

Use a hydrometer to make the check and 

compare the results with the following table. 

Note that the specific gravity readings assume 

an electrolyte temperature of 15°C; for every 

10°C below 15°C subtract 0.007. For every 
10°C above 15°C add 0.007. 

Ambient temperature 

Above 25°C _— Below 25°C 

Fully-charged 7.270 to 1.230 1.270 to 1.290 
70% charged 7.170 to 1.190 1.230 to 1.250, 
Discharged 1.050 to 7.070 1.110 to 1.130 

2 Ifthe battery condition is suspect, first check 

the specific gravity of electrolyte in each cell. 

A variation of 0.040 or more between any cells 

indicates loss of electrolyte or deterioration of 

the internal plates. 

3 If the specific gravity variation is 0.040 or 

more, the battery should be renewed. If the 

cell variation is satisfactory but the battery is 

discharged, it should be charged as described 

later in this Section. 

Maintenance-free battery 

4 In cases where a ‘sealed for life’ 

maintenance-free battery is fitted, topping-up 

and testing of the electrolyte in each cell is 

not possible. The condition of the battery 

can therefore only be tested using a battery 

condition indicator or a voltmeter. 

All battery types 

5 If testing the battery using a voltmeter, 

connect the voltmeter across the battery 

and compare the result with those given in 

the Specifications under ‘charge condition’. 
The test is only accurate if the battery has 

not been subjected to any kind of charge for 

the previous six hours. If this is not the case, 

switch on the headlights for 30 seconds, then 

wait four to five minutes before testing the 

battery after switching off the headlights. All 

other electrical circuits must be switched off, 
so check that the doors and tailgate are fully 

shut when making the test. 
6 If the voltage reading is less than 12.0 volts, 
then the battery is discharged. 
7 If the battery is to be charged, remove 

it from the car (Section 4) and charge it as 
described later in this Section. 

Charging 

Note: The following is intended as a guide 
only. Always refer to the manufacturers 

recommendations (often printed on a label 
attached to the battery), and always disconnect 

both terminals before charging a battery. 

Standard and low-maintenance battery 

8 Charge the battery at a rate of 3.5 to 4 amps 

and continue to charge the battery at this rate 
until no further rise in specific gravity is noted 

over a four hour period. 
9 Alternatively, a trickle charger charging at the 
rate of 1.5 amps can safely be used overnight. 

10 Specially rapid ‘boost’ charges, which are 

claimed to restore the power of the battery in 

1 to 2 hours are not recommended, as they 
can cause serious damage to the battery 

plates through overheating. 
11 While charging the battery, note that the 

temperature of the electrolyte should never 

exceed 38°C. 

Maintenance-free battery 

12 This battery type takes considerably 

longer to fully recharge than the standard 

type, the time taken being dependent on the 

extent of discharge, but it can take anything 

up to three days. 

13 Aconstant voltage type charger is required, 

to be set, when connected, to 13.9 to 14.9 volts 

with a charger current below 25 amps. Using 
this method, the battery should be usable 
within three hours, giving a voltage reading of 

12.5 volts, but this is for a partially-discharged 

battery and, as mentioned, full charging can 

take considerably longer. 

14 If the battery is to be charged from a fully- 

discharged state (condition reading less than 

12.2 volts), have it recharged by your Toyota 

dealer or local automotive electrician, as the 

charge rate is higher and constant supervision 

during charging is necessary. 

4 Battery and tray - 
removal and refitting . NS x 

Note: Refer to the warnings given in ‘Safety 
first!’ and in Section 1 of this Chapter before 
starting work. 

Battery 

Removal 

1 The battery is located on the left-hand side 
of the engine compartment, on a battery tray 
above the transmission. 
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4.2a Loosen the clamp nut... 

2 Loosen the clamp nut, and then detach the 

earth lead from the battery negative (earth) 

terminal post (see illustrations). This is the 

terminal to disconnect before working on, 

or disconnecting, any electrical component 

on the car. Position the lead away from the 

battery. 

3 Unclip the red plastic cover from the 

positive terminal, then loosen the positive lead 

clamp nut. Detach the positive lead from the 

terminal, and position it away from the battery 

(see illustrations). 

4 Undo the bolt from the battery clamping 

plate and remove it from the front of the 

battery tray (see illustration). 

5 Lift out the battery, keeping it as level as 

possible. Take care, as the battery is heavy 

(see illustration). 

Refitting 

6 Refitting is a reversal of removal. Reconnect 

the battery negative lead last. Make sure the 

battery terminals and clamps are clean before 

refitting, and that the clamp nuts are tightened 

securely. 

Battery tray 

Removal 

7 A metal tray/mounting plate is fitted under 

the battery; this will need to be removed if 

working on the transmission. Remove the 

battery as described earlier in this Section. 

8 Undo the two retaining bolts and unclip the 

fuse/relay box from the rear of the battery tray 

(see illustrations). 

4.8b ...and lower securing bolt 

ae 

. . loosen the clamp nut and 

disconnect the positive lead 

A4.3b . 

9 As the fuse/relay box is disconnected from 

the battery tray, unclip the wiring loom retaining 

clips from the tray (see illustrations). 

10 Undo the three retaining bolts from the 

im i Oe asa 

4.5 Lift out the battery from the engine 

compartment 

 Y a 

4.9a Release the wiring loom securing 

clips... 

4.4 Undo the bolt and remove the battery 

clamp from the front of the battery 

battery tray (one is down inside a hole in the front 

of the tray), and then remove the battery tray. 

Unclip the wiring loom from under the front of the 

tray as it is being removed (see illustrations). 

4.8a Undo the fuse/relay box upper 

securing bolt... 

thé y é aie x ier s - ¥ 

4.9b ...and move the fuse/relay box to 

one side 
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ate fee a 

4.10a Undo the three securing bolts... 

Refitting 

11 Refitting is a reversal of removal. Refit the 

battery as described earlier in this Section. 

5 Charging system - 
testing co s 

x 
Note: Refer to the warnings given in ‘Safety 

first!’ and in Section 7 of this Chapter before 

starting work. 

1 If the charge warning light fails to illuminate 

when the ignition is switched on, first check 

the alternator wiring connections for security. 

If the light still fails to illuminate, check the 

continuity of the warning light feed wire 

from the alternator to the instrument panel. 

If all is satisfactory, the alternator is at fault 

and should be renewed or taken to an auto- 

electrician for testing and repair. 

oe 

7.6 Release the wiring loom securing clip 

from the bracket 

4.10b ... and withdraw the battery tray 
from the engine compartment 

2 If the ignition warning light illuminates when 

the engine is running, stop the engine and 

check that the drivebelt is intact and correctly 

tensioned (see Chapter 1), and that the 

alternator connections are secure. If all is so 

far satisfactory, have the alternator checked 

by an auto-electrician for testing and repair. 

3 If the alternator output is suspect even 

though the warning light functions correctly, the 

regulated voltage may be checked as follows. 

4 Connect a voltmeter across the battery 

terminals and start the engine. 

5 Increase the engine speed until the 

voltmeter reading remains steady; the reading 

should be approximately 12 to 13 volts, and 

no more than 14 volts. 

6 Switch on as many electrical accessories 
(eg, the headlights, heated rear window and 

heater blower) as possible, and check that the 

alternator maintains the regulated voltage at 

around 13 to 14 volts. 

la . VA zs fi GY), 

7.5 ... then unscrew the cable securing 

nuts 

a % ‘ i a : 

7.7a Remove the lower adjuster bolt... 

7 If the regulated voltage is not as stated, 
the fault may be due to worn brushes, weak 
brush springs, a faulty voltage regulator, a 

faulty diode, a severed phase winding or worn 

or damaged slip-rings. The alternator should 
be renewed or taken to an auto-electrician for 

testing and repair. 

6 Alternator drivebelt - 
removal, refitting — 
and tensioning 

Refer to the procedure given for the auxiliary 

drivebelt in Chapter 1. 

7 Alternator - ww 
removal and refitting x 

we 

Note: Refer to the warnings given in ‘Safety 

first!’ and in Section 1 of this Chapter before 

starting work. 

Removal 

1 Loosen the clamp nut, then detach the earth 

lead from the battery negative (earth) terminal 
post. Position the lead well away from the 

battery. 

2 Apply the handbrake, then jack up the front 

of the car and support on axle stands (see 

Jacking and vehicle support). 

3 Remove the auxiliary drivebelt as described 

in Chapter 1. 

4 Unclip the plastic cover from the terminals 

on the rear of the alternator (see illustration). 

5 Undo the two nuts and disconnect the 
wiring connectors from the alternator (see 

illustration). 

6 Unclip the wiring loom from the retaining 

clip at the top of the alternator and move it 

to one side (see illustration). On models 

with air conditioning, it may be necessary 

to disconnect the wiring connector from the 

compressor to allow the wiring loom to be 
moved to one side. 

7 Support the alternator, then remove the 

lower adjuster lockbolt and upper pivot bolt, 
and remove the alternator from its mounting 

lugs on the engine (see illustrations). Lift the 
alternator upwards and out from the engine 
compartment. 

Fat 

7.7b ...and upper pivot bolt... 
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. and then withdraw the alternator 

from the engine 

Refitting 

8 Refitting is a reversal of removal, noting the 
following points: 

a) Only fit the pivot and lockbolts hand-tight 

to begin with. 

b) Ensure that the wiring is reconnected 
correctly, and that the retaining nuts are 

tight. 

c) Refit and tension the auxiliary drivebelt, as 

described in Chapter 1. 

TLC tes 

8 Alternator - 
testing and overhaul x 

x 
If the alternator is thought to be suspect, 

it should be removed from the car and taken 

to an auto-electrician for testing. Most auto- 
electricians will be able to supply and fit 

brushes at a reasonable cost. However, check 

on the cost of repairs before proceeding, as it 

may prove more economical to obtain a new 

or exchange alternator. 

9 Starting system = aR 
testing SN 

EN 
Note: Refer to the precautions given in ‘Safety 

first!’ and in Section 1 of this Chapter before 

starting work. 
1 If the starter motor fails to operate when 

the ignition key is turned to the appropriate 

position, the following possible causes may 

be to blame: 

10.3 Undo the two cable securing nuts 

and the wiring bracket bolt 

a) The battery is faulty. 

b) The electrical connections between the 
switch, solenoid, battery and starter 
motor are somewhere failing to pass 

the necessary current from the battery 

through the starter to earth. 
c) The solenoid is faulty. 
d) The starter motor is mechanically or 

electrically defective. 
2 To check the battery, switch on the 

headlights. If they dim after a few seconds, 
this indicates that the battery is discharged 

— recharge (see Section 3) or renew the 
battery. If the headlights glow brightly, 

operate the ignition switch and observe 

the lights. If they dim, then this indicates 
that current is reaching the starter motor; 

therefore the fault must lie in the starter 

motor. If the lights continue to glow brightly 

(and no clicking sound can be heard from the 
starter motor solenoid), this indicates that 

there is a fault in the circuit or solenoid — see 

following paragraphs. If the starter motor 

turns slowly when operated, but the battery 

is in good condition, then this indicates that 

either the starter motor is faulty, or there is 

considerable resistance somewhere in the 

circuit. 

3 If a fault in the circuit is suspected, 

disconnect the battery leads (including 

the earth connection to the body), the 
starter/solenoid wiring and the engine/ 
transmission earth strap. Thoroughly clean 

the connections, and reconnect the leads 

and wiring, then use a voltmeter or test light 

to check that full battery voltage is available 

at the battery positive lead connection to the 

solenoid and that the earth is sound. Smear 

petroleum jelly around the battery terminals 

to prevent corrosion — corroded connections 

are amongst the most frequent causes of 

electrical system faults. 

4 If the battery and all connections are in good 

condition, check the circuit by disconnecting 
the wire from the solenoid terminal. Connect 

a voltmeter or test light between the wire 

end and a good earth (such as the battery 

negative terminal), and check that the wire is 

live when the ignition switch is turned to the 

‘start’ position. If it is, then the circuit is sound 

- if not, the circuit wiring can be checked as 

described in Chapter 12. 

10.4a Remove the starter motor upper 

bolt... 

5 The solenoid contacts can be checked, by 

connecting a voltmeter or test light between 
the battery positive feed connection on the 
starter side of the solenoid, and earth. When 

the ignition switch is turned to the start 
position, there should be a reading or lighted 
bulb, as applicable. If there is no reading or 

lighted bulb, the solenoid is faulty and should 

be renewed. 

6 If the circuit and solenoid are proved sound, 
the fault must lie in the starter motor. In this 

event, it may be possible to have the starter 

motor overhauled by a specialist, but check 

on the cost of spares before proceeding, as it 

may prove more economical to obtain a new 

or abil motor. 

Note: Refer to the warnings given in ‘Safety 

first!’ and in Section 1 of this Chapter before 
starting work. 

Removal 

1 Loosen the clamp nut, then detach the earth 

lead from the battery negative (earth) terminal 
post. Position the lead well away from the 

battery. ‘ 

2 Apply the handbrake, then jack up the front 

of the car and support on axle stands (see 

Jacking and vehicle support). 

3 Working beneath the rear of the engine, 

remove the rubber covers and undo the 

retaining nuts to disconnect the wiring 

connectors from the starter motor. Undo the 

bolt for the wiring loom retaining bracket and 

move the wiring to one side (see illustration). 

4 Support the starter motor, then unscrew 

and remove the two starter mounting bolts 
from the transmission bellhousing (see 
illustrations). 

5 Withdraw the starter motor from the rear 

of the bellhousing, and then remove the 

plastic spacer from the cylinder block (see 

illustrations). 

Refitting 

6 Refitting is a reversal of removal, noting the 

following points: 
a) Make sure the plastic spacer is fitted 

and the lower bolt 10.4b... 
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10.5a Remove the starter motor... 

correctly (see illustration) before refitting 

the starter motor. 

b) Ensure that the wiring is reconnected 

correctly, and that the retaining nuts are 

tight. 

c) Tighten the mounting bolts to the 

specified torque. 

yf ] AG 
10.5b ... and the plastic spacer from the 

bellhousing 

11 Starter motor - ee 
_ testing and overhaul SN 

lf the starter motor is thought to be 

suspect, it should be removed from the 

10.6 Make sure the plastic spacer is 

located in the bellhousing when refitting 

car and taken to an auto-electrician for 

testing. Most auto-electricians will be able 

to supply and fit brushes at a reasonable 

cost. However, check on the cost of repairs 

before proceeding, as it may prove more 

economical to obtain a new or exchange 

motor. 
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Chapter 5 Part B: 
Ignition system 

Co ntents Section number Section number 

General information and precautionS.............0cce eee eee 1 Ignition system sensors — removal and refitting................. 4 

Ignition coils — removal, testing and refitting .................05 3 Ignition timing — checking and adjustment..................... 5) 
ignition’system) —testing#2.. TOHNa). BIG... .cig eam Ghia eerie 2 

Degrees of difficulty 

Easy, suitable for S| Fairly easy, suitable Fairly difficult, Difficult, suitable Very difficult, SN SN x » 
novice with little S| for beginner with Sv] suitable for competent SW | for experienced DIY SQ} suitable for expert W ~’ wy wy R 
experience some experience DIY mechanic mechanic DIY or professional 

Specifications 
General 
SSN SEO I yLY Oeics ax gcamstosiyau culm site nracitenite: a a yeip hous onesie auauauniay ss Direct ignition system (DIS) with one ignition coil per cylinder, 

controlled by the engine ECU 
EMMI OLAS at teataninsarsteyele agar hin mou NGM lets «© wanabsecaicany space Ml eon 1-2-3 
FOcationonNowneyVinder a. ack akrcmin i eeMiuatae 4, «ceisler lac ieee esp coke Timing chain end 
ignition timing. (ECU controlled) iver ci aster ¢ «lexsuiame cine afaape a > Not adjustable 

Ignition system data 
Ignition timing advance (ECU-controlled) .............0 eee eee 8 to 12° BTDC 

Ignition coil resistances (typical): 

EciMmahy WvVInICHIGS wah mene shart Ace ae, Mamet se < alias eae buen ea wuelintelane 0.4 to 0.6 ohms 
SECOMGANY WIMGINGStpransra seis ee ele yor see <:s iahsatvie «a uapthinl «ie loi 10 500 to 16 500 ohms 

Torque wrench settings Nm Ibf ft 
FAMMOMMCONMMOUNMUNG) OCIShemunmtncneer at era ettaicitls ciutnct stele «te rel elare sss 8 6 
KNOCKISONSORM EMRE ta een U sa teke Mata alichincisieula eaves eleta te wiwiala es 20 1s) 
SAGO UC Sintoe nv eeucwenn cee mene Oe ask hue ways) ale dase mal aueiye n'a dene yetahae 25 18 
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1 General information 
___and precautions 

General information 

The ignition system is integrated with the 

fuel injection system to form a combined 
engine management system under the 

control of the engine management ECU (see 
Chapter 4A for further information). The main 

ignition system components include the 

ignition switch, the battery, the crankshaft 
speed/position sensor, the camshaft position 
sensor, the knock sensor, the three ignition 

coils, and the spark plugs. 

A Direct Ignition System (DIS) is fitted, 

where the main functions of a conventional 

distributor are performed by a computerised 
module within the engine ECU. Based on 

the inputs from the crankshaft and camshaft 

position sensors (besides all the input on 

engine load, temperature, etc, from the fuel 
system sensors), the engine ECU is able to 

calculate precisely the best ignition timing 

for any given situation. The ECU sends out 
the trigger to each coil in the firing order, 
and the coils, which are fitted directly to 

their individual spark plugs, ignite the fuel/ 

air mixture in the cylinders. Having one coil 

per cylinder gives an even greater control 

refinement, as the timing can be altered 

rapidly to suit changing conditions. Unlike 

the distributorless ignition systems seen 

on many modern cars, there is no ‘wasted 

spark’ with the coil-on-plug direct system, 

which theoretically means extended spark 

plug life. Greater potential reliability is also 

derived from having no ignition HT leads. 
The information contained in this Chapter 

concentrates on the _ ignition-related 

components of the engine management 

system. Information covering the fuel, exhaust 

and emission control components can be 
found in the applicable Parts of Chapter 4. 

Precautions 

The following precautions must be 

observed, to prevent damage to the ignition 

system components and to reduce risk of 
personal injury: 

clips 

a) Do not keep the ignition on for more than 
10 seconds if the engine will not start. 

b) Ensure that the ignition is switched off 
before disconnecting any of the ignition 
wiring. 

c) Ensure that the ignition is switched off 
before connecting or disconnecting any 

ignition test equipmeni. 
d) Do not earth the coil primary or secondary 

circuits. 
Warning: Voltages produced by 

A an electronic ignition system are 
considerably higher than those 

produced by conventional ignition systems. 

Extreme care must be taken when working 

on the system with the ignition switched on. 

Persons with surgically implanted cardiac 

pacemaker devices should keep well clear 

of the ignition circuits, components and 

test equipment. 

2 Ignition system - 
testing 

WHE 
Note: Don’t overlook the possibility of a 

problem with the immobiliser system on a 

non-starting engine (see Chapter 12). Genuine 
Toyota keys will contain the necessary 
transponder chip, but ones supplied from 

other sources may not. 

1 If the engine either-will not turn over at all, 

or only turns very slowly, check the battery 
and starter motor as described in Chap- 
ter 5A. 

2 Check each coil’s primary and secondary 
winding resistance as described in Section 

3; renew the coil if faulty, but be careful 

to carefully check the wiring .connections 

themselves before doing so, to ensure that 

the fault is not due to dirty or poorly-fastened 
connectors. 

3 If the engine runs but has an irregular 

misfire, check the wiring plugs on the ignition 

coils, ensuring that all connections are clean 

and securely fastened. Also ensure that there 

is no damage to the wiring harness leading to 

each coil. It’s not unknown for a coil to break 

down under load, especially in hot conditions. 
Check the spark plugs (by substitution, if 
necessary). 

3.3a Release the hose clips from the 

throttle housing... 

4 The most likely cause of total failure would 

be a problem with the crankshaft sensor (the 

camshaft sensor would perhaps be a close 
second). Check the condition of the wiring, 
and that the wiring plugs are clean and 
secure, as a first step. These components are 

both relatively easy to renew, but first weigh 

up their cost compared with having the car 

checked by a Toyota dealer or other specialist 

— the fault may lie elsewhere. 
5 lf simple checks fail to reveal the cause 

of the problem, the car should be taken to a 

Toyota dealer or suitably-equipped garage 

for diagnostic testing. A wiring connector 
is incorporated in the engine management 

circuit (under the steering column) into which 

a special electronic diagnostic tester can be 

plugged. The tester will locate the fault quickly 

and simply, alleviating the need to test all the 
system components individually, which is a 

time-consuming operation that carries a high 

risk of damaging the ECU. If necessary, the 

system wiring and wiring connectors can be 

checked as described in Chapter 12. 

3 Ignition coils - 
removal, testing and refitting 

Mtl 

Removal 

1 Make sure the ignition is switched off (take 

out the key) and open the bonnet: 

2 Release the four spring clips on the side of 

the air cleaner cover (see illustration). 

3 Slacken the two securing clips from the 

throttle housing and breather pipe (see 

illustrations), and then lift the air cleaner 

cover from the top of the engine. 

4 Disconnect the wiring plug from the first coil 

to be removed (see illustration). Though it 

seems unlikely that the wiring plugs could be 

mixed up, it might be safest to disconnect and 

remove one coil at a time. If all the coils are to 

be removed, mark them and their respective 

wiring plugs with labels or tape to indicate 
their fitted positions (No 1 at the timing chain 

end). 

5 Remove the coil mounting bolt, then pull 

upwards to remove the coil from its spark plug 
(see illustrations). 

are 

3.3b ... and the breather pipe 
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\ 

3.4 Disconnect the wiring connector 

Testing 

6 Using an ohmmeter, measure the 

resistances of the ignition coil’s primary 

and secondary windings, and compare with 

the information given in the Specifications 
— measure between the two wiring plug 

terminals, then between each terminal and the 

connection for the spark plug. Confirm your 

findings with a Toyota dealer before renewing 
the coil — a variation in the resistances found 

is not likely to be significant, but a zero or 

infinity reading would suggest a problem with 
the coil. 

7 Check for battery voltage at the positive 

terminal of the coil wiring plug, with the 

ignition temporarily switched on. 

Refitting 

8 Refitting is a reversal of removal. Repeat 

the procedure for the remaining coils as 

necessary. 

4 Ignition system sensors - 
removal and refitting 

Note: Several of the more fuel-related sensors 

described in Section 12 of Chapter 4A may 

also have a bearing on the ignition system. 

Those listed below are the most likely to give 

rise to an ignition system fault. 

a) Crankshaft position sensor. 

b) Camshaft position sensor. 

c) Manifold absolute pressure (MAP) sensor. 

Knock sensor 

Removal 

1 The sensor is used to detect the onset of 
pinking (pre-ignition or detonation, usually 

noticed in hot conditions, or when running 
on sub-standard or low-octane fuel). It is 

screwed into the engine block at the rear 

of the engine, and works by detecting the 
specific vibrations produced by pinking. 
When signaled by the knock sensor, the ECU 
retards the ignition timing until the pinking 
stops, and then advances it slowly until it just 
recurs, thus maintaining maximum engine 
efficiency while avoiding the risk of engine 

damage. 

3.5a Undo the retaining bolt... 

2 Chock the rear wheels, then jack up the 

front of the car and support it on axle stands 

(see Jacking andvehicle support). 

3 Working from under the vehicle, at the rear 

of the cylinder block, disconnect the wiring 

plug from the sensor (see illustration). 

4 Unscrew the retaining bolt and remove 

the sensor from the rear of the engine (see 

illustration). Note the position of the sensor 

before removal, as it needs to be refitted in 

the same position. 

Refitting 

5 Refitting is a reversal of removal. Make 

sure the contact face between the sensor and 

cylinder block are clean. It is essential that the 

sensor be tightened to the specified torque, 

and at the right angle (see illustration), as 

failure to do so may prevent it from working 

properly. 

H48364 

4.5 The sensor should be angled 

between 0 and 45° 

3.5b ... and withdraw the ignition coil 

5. Ignition timing - 
checking and adjustment 

HHP 
Due to the nature of the ignition system, the 

ignition timing is constantly being monitored 

and adjusted by the engine management 

ECU (refer to Chapter 4A), and nominal values 
cannot be given. Therefore, it is not possible 
for the home mechanic to check the ignition 
timing. 

The only way, in which the ignition timing 

can be checked is using special electronic 

test equipment, connected to the engine 

management system diagnostic connector 

(see illustration). No adjustment of the 

ignition timing is possible. Should the ignition 
timing be incorrect, a fault must be present in 

the engine management system. 

5.2 Diagnostic plug connector in lower 

part of facia 
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Chapter 6 
Clutch 

6e1 

Contents 
Clutch assembly - removal, inspection and refitting............. 
Clutch cable — removal and refitting.......... 

Clutch pedal — removal, refitting and adjustment 

Degrees of difficulty 

Easy, suitable for SS 
novice with little Ss 
experience RR 

Specifications 
General 
(CAL Yel naa ofeach ee eee oR 

Manual transmission.................00: 
Multi-Mode Transmission (MMT) .......... 

Make: 

MeamuUattransiilSSiOna. = oss - 5 e c cos, ees 3 

Multi-Mode Transmission 

Disc diameter: 

ManticlitransmisSions:o 508 c.'- 0s clk oie 

Multi-Mode Transmission 

Friction material thickness (new) ............ 

DISE SUM-OLILMAXHMIUNM) s ctcscteees vise cele tre x esos 

Clutch pedal 
Pedal height from floor: 

Right-hand drive 

Left-hand drive 

REGal TOG PAY, bes. aces ceca trcepte ae) of-ts vim psy 

AST eto Pes ee nee Owe ay ae eee 

Torque wrench setting 
Pressure plate-to-flywheel bolts............. 

1 General information 

The clutch consists of a friction disc, 

a pressure plate assembly, and a release 

bearing sandwiched between the engine and 
the transmission. 

The clutch friction disc is fitted between the 

engine flywheel and the clutch pressure plate, 

and is allowed to slide on the transmission 

input shaft splines. 
The pressure plate assembly is bolted to the 

engine flywheel. When the engine is running, 

drive is transmitted from the crankshaft, 

via the flywheel, to the friction disc (these 
components being clamped securely together 

by the pressure plate assembly) and from the 

friction disc to the transmission input shaft. 

Fairly easy, suitable 

for beginner with 

some experience 

Section number 

Fairly difficult, SS 
suitable for competent SN 

wR DIY mechanic 

A 
xX ~ 

LUK 

ASIN or Valeo 

181.0 mm 

190.0 mm 

0.8 mm 

166.0 + 5.0 mm 

140.0 + 5.0 mm 

18.0 to 28.0 mm 

Nm 

Bite Mud isn g Ela teyeks 19 

On manual transmissions, the release 

mechanism is mechanical and is operated 

by a cable. To interrupt the drive, the spring 

pressure must be relaxed by the clutch release 

mechanism. Depressing the clutch pedal 

operates the cable, which in turn operates the 

clutch lever and presses the release bearing 

against the pressure plate spring fingers. This 

causes the springs to deform and releases the 

clamping force on the pressure plate. 

On Multi-Mode Transmissions (MMT), 

the release mechanism is electrical and an 

actuator on top of the transmission operates 

the clutch lever. When a gear is selected, 

and the brake pedal is released, the MMT 

electronic control unit (ECU) partially engages 
the clutch via the actuator. When the driver 

depresses the accelerator pedal, the clutch 

is then fully engaged and the vehicle can be 

driven. As the vehicle speed decreases and 

Difficult, suitable “N 
for experienced DIY SN 

wy mechanic 

3.5 mm (approximate) 

Section number 

4 Clutch release bearing — removal, inspection and refitting ........ 5 
a ee 2*General'information-~ .. Severe + ere oe eee ee ese Tt 
Ri ch tiat set maa 3 

Very difficult, 

suitable for expert 

DIY or professional 
S x x 

Single dry plate with diaphragm spring 
Cable-operated release mechanism 

Electrically-operated release mechanism 

25.0 mm (minimum) from floor 

Ibf ft 

14 

the brakes are applied, the MMT ECU then 
sends a signal to the actuator to disengage the 

clutch. The actuator operates the clutch lever 

and presses the release bearing against the 

pressure plate spring fingers. This causes the 

springs to deform and releases the clamping 
force on the pressure plate. 

When the pedal is released, the diaphragm 
spring forces the pressure plate into contact 

with the friction linings on the friction disc. 
The disc is now firmly sandwiched between 

the pressure plate and the flywheel, thus 
transmitting engine power to the transmission. 

On manual transmissions, it is recommended 
that adjustment of the clutch cable be carried 
out every 18 000 miles. 

On Multi-Mode Transmissions, the pressure 

plate has a self-adjusting mechanism, which 

automatically compensates for wear of the 
friction material on the clutch disc. 
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2.2 Release the clutch return spring 

2.5 Unhook the cable from the recess 

(arrowed) in the top of the pedal 

2 Clutch cable - 
__ removal and refitting 

WHE 
Removal 

1 Open the bonnet and remove the battery 

and battery tray as described in Chapter 5A. 
2 Release the return spring from the end of 

the operating lever (see illustration), and 
remove it from the engine compartment. 

3 Unhook the adjuster nut from the end of the 
operating lever and then pull the outer cable 

back, to release it from the mounting bracket 

(see illustrations). If required, slacken the 
adjustment on the cable, but note its position 

for refitting. 

4 Working inside the driver’s side footwell, 

3.4 Clutch pedal pivot bolt 

lever... 

2.6a Unclip the cable from the retaining 

clip... 

move the driver’s seat fully to the rear. Remove 

the facia lower trim panels as described in 

Chapter 11 to access the clutch pedal. If 
required, remove the upper facia panel to 

make access easier. 

5 Reach up to the top of the clutch pedal 

assembly, and then unhook the cable from 

the recess in the top of the pedal (see 

illustration). 

6 Working under the bonnet, release the 

clutch cable from the retaining clips along the 

rear of the engine compartment and withdraw 

the cable from the rubber grommet in the 

bulkhead (see illustrations). 

Refitting 

7 Refit the cable through the rubber grommet 

in the bulkhead and secure the outer cable in 

the retaining clips. 

8 Working inside the driver’s side footwell, 

reconnect the inner cable to the recess in the 

top of the clutch pedal, making sure it has 

located correctly. Apply a small amount of 

grease to the inner cable. 

9 Working inside the engine compartment, 
reconnect the other end of the outer cable to 

the mounting bracket on the transmission, and 
the inner cable to the operating lever. Refit to 
the position noted on removal. 

10 To check the free play in the pedal and 

adjust the clutch pedal height, see Section 3. 

11 Refit the facia trim panels as described in 
Chapter 11. 

12 Refit the battery and tray as described in 
Chapter 5A. 

2.3b ... and pull the outer cable from the 

bracket 

é if i 

. .and pull the rubber grommet from 
the bulkhead 

2.6b . 

3. Clutch pedal - 
removal, refitting 
and adjustment WH 

Removal 

1 Working inside the driver’s side footwell, 
move the driver’s seat fully to the rear. Remove 

the facia lower trim panels as described in 

Chapter 11, to access the clutch pedal. If 
required, remove the upper facia panel to 

make access easier. 

2 It will be necessary to release the return 

spring and slacken the adjustment on the 

cable at the transmission end before removal. 
See Section 2. 

3 Reach up to the top of the clutch pedal 
assembly, and then unhook the cable from the 
recess in the top of the pedal. 

4 Unscrew and remove the pedal pivot bolt/ 
nut, and remove the pedal (see illustration). 

Refitting 

5 Refitting is a reversal of removal. Tighten 

the pedal pivot bolt/nut securely, and check 

the operation of the clutch thoroughly before 

taking the car out on the road. Adjust the 

pedal if necessary, as described below. 

Adjustment 

6 With the pedal released, measure the 
distance from the floor (directly below the 
pedal) to the top of the rubber pad (pedal 
height). Do not lift the pedal when making the 
measurement. 
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3.9a Clutch pedal height adjuster bolt 

7 Check the pedal free play by depressing the 
pedal until resistance is felt, and measure the 
distance from the fully-released position to 

this point. It may be easier, therefore, to press 
the pedal by hand for this check. 

8 If the first two measurements are correct, 

the final check is that the clutch pedal ‘bite 
point’ (the point where the clutch begins 

to engage) should be at least the distance 

specified from the pedal to the floor. 
9 If the pedal height or bite point require 

adjustment, this is achieved by loosening the 

locknut and turning the adjuster bolt at the top 

of the pedal as necessary (see illustrations). 

Some trial-and-error will be required until the 

height falis into the range specified. Tighten 

the locknut on completion. 

10 If the pedal free play is excessive, turn 

the plastic nut on the outer cable at the 

transmission end of the cable, and turn the 

nut until the free play dimension is as specified 

(see illustration). 

4 Clutch assembly - ~ 
removal, inspection N 

x and refitting 

Warning: Dust created by clutch 

A wear and deposited on the clutch 

components may contain asbestos, 

which is a health hazard. DO NOT blow it out 
with compressed air, or inhale any of it. DO 

NOT use petrol or petroleum-based solvents 

to clean off the dust. Brake system cleaner 

or methylated spirit should be used to flush 

the dust into a suitable receptacle. After the 

4.2 Mark the position of the pressure plate 

to the flywheel 

H48365 

3.9b Check the height of the pedal at (A) 
and adjust stop (B) 

clutch components are wiped clean with 

rags, dispose of the contaminated rags and 

cleaner in a sealed, marked container. 

Note: Although some friction materials may no 

longer contain asbestos, it is safest to assume 

that they do, and to take precautions accordingly. 

Removal 

1 Unless the complete engine/transmission 

unit has to be removed from the car (see 

Chapter 2B), the clutch can be reached by 

removing the transmission as described in 

Chapter 7A or 7B. 

2 Unless a new clutch is being fitted, use 

chalk or a marker pen to mark the relationship 

of the pressure plate assembly to the flywheel 

(see illustration). 

3 Hold the flywheel stationary using a suitable 

tool engaged with the starter ring gear teeth 

— a piece of metal can be tightened to one of 

the bolt holes, or alternatively an assistant can 

use a wide-bladed screwdriver engaged with 

the teeth (see illustration). 

4 Working in a diagonal sequence, slacken the 

pressure plate bolts by half a turn at a time, 

until spring pressure is released and the bolts 

can be unscrewed by hand. Discard the bolts -— 

new ones should be used when refitting. 

5 Prise the pressure plate assembly off its 

locating dowels, and collect the friction disc, 

noting which way round the disc is fitted (see 

illustration). 

4.3 Locking the flywheel in position with a 
home-made tool 

ake 
3.10 Clutch cable adjuster nut 

Inspection 

Note: Due to the amount of work necessary 
to remove and refit clutch components, it is 

usually considered good practice to renew the 

clutch friction disc, pressure plate assembly and 

release bearing as a matched set, even if only 

one of these is actually worn enough to require 

renewal. It is also worth considering the renewal 
of the clutch components on a preventive basis 

if the engine and/or transmission have been 
removed for some other reason. 

Caution: On Multi-Mode Transmissions 

(MMT), the clutch friction disc and pressure 

plate are a paired item and cannot be 

renewed separately 

6 When cleaning clutch components, read first 

the warning at the beginning of this Section; 

remove the dust using a clean, dry cloth, and 

working in a well-ventilated atmosphere. 

7 Check the friction disc linings for signs of 
wear, damage or oil contamination. If the 

friction material is cracked, burnt, scored or 

damaged, or if it is contaminated with oil or 

grease (shown by shiny black patches), the 

clutch friction disc must be renewed. Check 

the depth of the rivets below the friction 

material surface. If any are at or near the 

surface of the friction material, then the friction 

disc must be renewed. 

8 If the friction material is still serviceable, 

check that the centre boss splines are unworn, 

that the torsion springs are in good condition 

and securely fastened, and that all the rivets 

are tight. If any wear or damage is found, the 

friction disc must be renewed. 

9 If the friction material is fouled with oil, this 

4.5 Remove the pressure plate and friction 

disc 
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pressure plate 

must be due to an oil leak from the crankshaft 

oil seal, or from the transmission input shaft. 

Renew the seal as described in the appropriate 

part of Chapter 2A, 7A or 7B, before installing 

the new friction disc. 

10 Check the pressure plate assembly for 

obvious signs of wear or damage; shake it 

to check for loose rivets or worn or damaged 

fulcrum rings, and check that the drive straps 

securing the pressure plate to the cover do 

not show signs of overheating (such as a deep 

yellow or blue discoloration). If the diaphragm 

spring is worn or damaged, or if its pressure 

is in any way suspect, the pressure plate 

assembly should be renewed. 

11 Examine the machined bearing surfaces 

of the pressure plate and of the flywheel; they 

should be clean, completely flat, and free from 

scratches or scoring. If either is discoloured 

from excessive heat, or shows signs of 

cracks, it should be renewed — although minor 

damage of this nature can sometimes be 

polished away using emery paper. 

12 Check that the release bearing contact 

surface rotates smoothly and easily, with no 

sign of noise or roughness. Also check that 

the surface itself is smooth and unworn, with 

no signs of cracks, pitting or scoring. If there 

is any doubt about its condition, the bearing 

must be renewed. 

4.17a Centralise the clutch plate... 

4.13a Special tool presses down on diaphragm spring to adjust - 4.13b Turn the adjusting ring anti-clockwise, then release 

pressure on the diaphragm spring 

Refitting 

13 On Multi-Mode Transmissions, if you are 

re-using the pressure plate, the adjustment 

ring will need to be reset. Position the pressure 

plate in a hydraulic press; Toyota technicians 

use a special tool (see illustration), with 

a block of wood placed under the central 

portion of the pressure plate, directly below 

the diaphragm spring fingers (not on the 

friction face). Apply pressure to the diaphragm 

spring fingers until the adjusting ring is loose. 

While still applying pressure, use a screwdriver 

to rotate the adjusting ring anti-clockwise 

(see illustration). Hold the adjustment ring 

in place, and then release the pressure on 

the diaphragm spring fingers. New pressure 

plates are pre-set ready for fitting. 

14 On reassembly, ensure that the disc 

contact surfaces of the flywheel and pressure 

plate are completely clean, smooth, and free 

from oil or grease. Use solvent to remove any 

protective grease from new components. 

15 Apply a smear of molybdenum disulphide 

grease to the splines of the friction disc hub, 

then offer the disc to the flywheel, with the 

greater projecting side of the hub facing away 

from the flywheel (most friction discs will have 

an Engine side marking which should face the 

flywheel). Hold the friction disc against the 

flywheel while the pressure plate assembly is 

4.17b ...and fit the assembly onto the 

flywheel 

offered into position, or alternatively use the 
centralising tool described in paragraph 17 to 

hold the disc on the flywheel. 

16 Fit the clutch pressure plate assembly, 

where applicable aligning the marks with those 

on the flywheel. Ensure that the pressure plate 

assembly locates over the dowels on the 

flywheel. Insert the securing bolts and washers, 

and tighten them finger-tight, so that the friction 

disc is gripped, but can still be moved. 

17 The friction disc must now be centralised, 

to ensure correct alignment of the transmission 

input shaft with the spigot bearing in the 

crankshaft/flywheel (see illustrations). To 

do this, a proprietary tool may be used, or 

alternatively, use a wooden mandrel made to fit 
inside the friction disc hub and spigot bearing. 

Insert the tool through the friction disc into the 

spigot bearing, and make sure that it is central. 

18 Tighten the clutch pressure plate bolts 

progressively and in diagonal sequence, until 

the specified torque setting is achieved, and 

then remove the centralising tool. 

19 Check the release bearing in the front of 

the transmission for smooth operation, and if 

necessary renew it with reference to Section 5. 

20 Apply a thin smear of molybdenum 

disulphide grease to the splines of the friction 

disc and the transmission input shaft (see 

illustration). 

Caution: Do not apply too much grease, as 

4.20 Apply a small amount of grease to the 

splines 
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5.2a Release the retaining clips... 

there is a risk that it will contaminate the 

friction disc material. 

21 Refit the transmission as described in 

Chapter 7A or 7B. 

5 Clutch release bearing - 
removal, inspection 
and refitting HE 

Removal 

1 For access to the clutch release bearing, the 

transmission must be removed as described 

in Chapter 7A or 7B. 

§.2b ...and withdraw the thrust bearing 

2 Release the retaining clip and release the 

bearing from the release arm, withdraw the 

bearing along the guide and remove it from 

the input shaft (see illustrations). 

Inspection 

3 Note that it is often considered worthwhile 

to renew the release bearing as a matter 

of course regardless of its condition, 

considering the amount of work necessary 

to access it. Check that the contact surface 

rotates smoothly and easily, with no sign 

of noise or roughness, and that the surface 

itself is smooth and unworn, with no signs 

5.5 Make sure the retaining clips (arrowed) 

are located correctly 

of cracks, pitting or scoring. If there is any 

doubt about its condition, the bearing must 

be renewed. 

Refitting 

4 Apply alittle molybdenum disulphide grease 

to the release bearing contact points on the 

release arm. 

5 Slide the bearing onto the guide and 

secure to the lever with the retaining clip (see 

illustration). 

6 Refit the transmission with reference to 

Chapter 7A or 7B. 
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Chapter 7 Part A: 
Manual transmission 

Conte nts Section number Section number 

Gear lever and gearchange cables — removal and refitting........ 3 Transmission = removal and refitting ............0.0eeceueeees 6 
General intonation: > eases Mee wate ek wc cee ee eS 1; Transmission,oll' renewal ac, ohana ae eee es ie 2 
Wilsoalsi-renewal aes cect eres SPAS Chars, pyaneitealead nae ios 5 Transmission overhaul — general information................... 7 
Reversing light switch — removal and refitting...............0.. 4 

Degrees of difficulty 

Easy, suitable for Ss Fairly easy, suitable Fairly difficult, Difficult, suitable Very difficult, EN EN EN NN 
novice with little SS for beginner with SS suitable for SaaS for experienced DIY SN suitable for expert SN 

x EN SN SN experience WW | some experience DIY mechanic mechanic DIY or professional 

Specifications 
General 
BrANSHHSSION VD mes aus miskiere ts claccith © alabens| « sla Waeee vibe cee ine Mere, © Five forward speeds, one reverse. Synchromesh on all forward gears. 

Gearchange linkage operated by twin cables 
BF AUTSIMSSIOMICOAS ry senes ote Were ie eaiare whic. cha suenlei~ /=. cplers. omit aieha a seusems ol C551 
PSHISMISSIOMON beter isha ewrgch thee chs os Gyeutvate ok Gare se shes oR Refer to Chapter 1 and Lubricants and fluids 
MrAnSOUSSIONRWOIGIEs nificant Mausptcatyricactiseisialeatis) « aileis cerlencdecstarauelr kala’ 28.2 kg 

Gear ratios 
ML ore Mo Meee rey Mat a) cl oi <i seen eRECe Ae CSA Ege oie siielleape es Fussace mane O 3.54571 

EN MCN pnp ee ce Nate t a oes CTA RI EEN et ch csc htc x! HesNcs sn SPEER a Moto aT es oes 1.913:1 
Sifol! «Bins cee’ Ol een ERT Pee ig oe OI Ae CEE INC Remar gaan La eS 1.310:1 
CELE ee Me denee as fotcte fine SiS a ¢ ioe sere ayorat> is wteara.s elivaraue mipvageiate 1.027:1 
SRS TEENA cit. ccpertonrintres voce e sme os coe tie mini enie cers 0.850:1 
REVEISC Ie Morten Mts iaitn mers res cl sic sw hehe ke eto mee ef 3.214:1 

nee ison te wn, cecnetchedacia, awake ost teM ages Ree nOe aen eae ee Bre ice 3.550:1 

Torque wrench settings Nm Ibf ft 
“Sel aliel lltfe ae Aico se pearaPmed: ee eens 6 Pl SEM EaALE thee ie EMME Doctrines Pry ra PGE rtt sc 29 21 
Engine/transmission mountings: 

Vefi-handimounting: bolts i cee es cons + Bae we eeere nye wiataheeent 52 38 
RSarmounting throughn-Doltes. ates an n+ cleicertemmiey ae mete ee aie: 120 89 

TLEEDATE NEL ol [OTe pce tennis wee carne Nee een = Se ees ARS. SRPMS ce 39 29 
Gear lever assembly mounting bolts ........ 0... cee eee eee eee 12 fe) 
Gear neutral switch (engaged Sensor) ....... 6.0 c cence eee eens 40 30 

Gear select and shift actuator mounting bolts .........-...00000e 18 13 

REVErsinGiiGhti Switcher. wis tierielats ae ewe tial + Sanam edn « sacroteeea 40 30 
EIOAAdWhIES! DOMtSiy sacirtty adel eettiaee et eesde Gnd Oheushe: «Matty pbah outer vise san Itatie «ic 100 74 
Starter, MOLO MOUNTING DOISi ile snay vatyiel ected aie eka cost or alies ats 37 PH 
PFANSMISSION/TEVOIUMION SENSON 2 petclewisde ss cs ects soleigils os 8 6 
SFANSIMISSION=tO-ONGING DONS sm vet eeiade cee ce se hoes pce ss 64 47 

Transmission-to-engine lower plate bolts ............0 cece eee 40 30 
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2.4 Transmission oil filler/level plug 

1 : General information 

This Part of Chapter 7 contains information 
on the manual transmission. In Chapter 7B, 
service procedures for the Multi-Mode Trans- 

mission (MMT) system will be found. 
The transmission is contained in a cast- 

aluminium alloy casing bolted to the engine’s 
left-hand end, and consists of the gearbox 

and final drive differential - often called a 

transaxle. 
The 5-speed transmission was ‘onaaRy 

used in the Toyota Yaris and has a cable- 

actuated gearchange linkage, with gear 

selection via a floor-mounted lever and two 

cables. 
Drive is transmitted from the crankshaft 

via the clutch to the input shaft, which has 

a splined extension to accept the clutch 

friction disc. From the input shaft, drive is 

transmitted to the output shaft, from where 

the drive is transmitted to the differential 

crownwheel, which rotates with the 

differential and planetary gears, thus driving 

the sun gears and driveshafts. The rotation of 

the planetary gears on their shaft allows the 

inner roadwheel to rotate at a slower speed 

than the outer roadwheel when the car is 

cornering. 
The transmission selector mechanism 

causes the appropriate selector fork to 

move its respective synchro-sleeve along 

the output shaft, to lock the gear pinion to 

2.7 Fit new sealing washer when refitting 

2.5 Transmission oil drain plug 

the synchro-hub. Since the synchro-hubs 

are splined to the output shaft, this 

locks the pinion to the shaft, so that 

drive can be transmitted. To ensure that 

gearchanging can be made quickly and 

quietly, a synchromesh system is fitted 

to all forward gears, consisting of baulk 

rings and spring-loaded fingers, as well as 

the gear pinions and synchro-hubs. The 

synchromesh cones are formed on the 

mating faces of the baulk rings and gear 

pinions. 

Transmission overhaul 

Because of the complexity of the assembly, 

possible unavailability of parts and special 

tools necessary, internal repair procedures for 

the transmission are not recommended for the 

home mechanic. The bulk of the information 

in this Chapter is devoted to removal and 

refitting procedures. 

2 Transmission oil renewal 

1 This operation is much quicker and 

more efficient if the car is first taken on a 

journey of sufficient length to warm the 

engine/transmission up to normal operating 

temperature. However, take care to avoid 

burning yourself on any hot components when 

working underneath the car. 

2 Park the car on a level surface, switch off 

the ignition and apply the handbrake firmly. 

2.9 Fill the transmission until the oil starts 

to run out 

2.6 Remove the drain plug and allow the 

oil to drain 

For improved access to the filler/level plug, 
apply the handbrake, then jack up the front 

of the vehicle and support it on axle stands 

(see Jacking and vehicle support), Note that 

the car can be raised at the front only for oil 

draining, but the vehicle will need to be level 

when refilling the transmission, to ensure an 

accurate level check. 

3 Where fitted, remove the engine lower cover 

panels from under the car. 

4 Remove all traces of dirt, and then unscrew 
the filler/level plug’ from the front face of 

the transmission (see illustration). This 

will probably be tight - use a good-quality 

spanner or socket to unscrew it, and take care 

to avoid personal injury. Where applicable, a 

new washer should be fitted to the filler/level 

plug when refitting. 

5 Wipe clean the area radi the drain 

plug, which is situated on the base of the 

transmission, just below the left-hand 

driveshaft inner CV joint (see illustration). 

Position a suitable container under the drain 

plug, and unscrew the plug - this will also 

probably be tight, and will need a new washer 

when refitting. 

6 Allow the oil to drain completely into the 

container (see illustration). If the oil is hot, 
take precautions against scalding. Clean the 

drain plug, being especially careful to wipe 

any metallic particles off the magnetic insert. 

Discard the sealing washer; it should be 

renewed whenever it is disturbed. 

7 When the oil has finished draining, clean 

the drain plug threads and those of the 

transmission casing, fit a new sealing washer 

and refit the drain plug (see illustration), 

tightening it to the specified torque wrench 

setting. 

8 Refilling the transmission is an awkward 

operation. Above all, allow plenty of time for 
the oil level to settle properly before checking 

it. Note that the car must be parked on flat 

level ground (or if it is raised, it must be level) . 

when checking the oil level. 

9 Fill the transmission with the specified 
grade of oil (see Lubricants and fluids) until 

the oil just starts to run out (see illustration). 

Allow any excess oil to flow out until the level 
stabilises. 

10 When the level is correct, clean and refit 
the filler/level plug (with a new washer, where 



fitted), then tighten it to the specified torque 
(see illustration). 

11 Where applicable, refit the lower cover 

panels, and lower the car to the ground. 

12 Although not strictly necessary, to ensure 

maximum accuracy take the car on a short 

journey so that the new oil is distributed fully 

around the transmission components, then 

check the level again on your return. 

Gear lever and 
_ gearchange cables — 
removal and refitting — 

Removal 

Cables 

1 Remove the centre console as described in 

Chapter 11. 

2 Noting their positions for refitting, remove 
the spring clips and disconnect the two cables 

from their respective operating levers on the 

gearchange unit (see illustrations). 

3 Prise up the gearchange outer cables 
to detach their collars from the front of the 

gearchange unit (see illustration). 

4 Jack up the front of the car, and support 

it on axle stands (see Jacking and vehicle 

support). 

5 Under the car, remove the two nuts 

securing the cables’ floor plate/grommet, and 

also release the cable bracket attached to the 

underside of the car (see illustrations). 

6 With the cables free to move, draw them 

through from the inside of the car, and let 
Fe, am z 

eo oy J ; 2 

2 

3.3 Both cables are detached at the front 

by prising upwards 

» 
LP 

3.8a Slide out the metal retaining clips... 

... then unhook the end fitting from 

the operating lever 

them hang down. Take care not to kink or 

bend the cables during removal. Check for any 

further mounting brackets, clips, or ties, and 
disconnect them as necessary. If preferred, 

the car can now be lowered to the ground. 

7 To make access to the cables better, it 

3.5a Undo the two securing nuts from the 
cable floor plate... 

‘ 

CS 

3.8b ... and unhook the cables from the 

support bracket... 

Manual transmission 7Ae3 

3.2a On the left-hand cable, pull out the 

spring clip... 

3.2c On the right-hand cable, spread the 
spring clip (arrowed) to release the ball 

fitting 

may be necessary to remove the battery and 
battery tray, as described in Chapter 5A. 

8 On top of the transmission, slide out the 

metal clips used to hold the cables to the 

support bracket on the transmission, noting 

their positions (see illustrations). Alternatively 

... and release the cables from the 

securing bracket 

. . or undo the bracket retaining 

bolts 
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(and depending on the nature of the work 

being carried out), the support bracket itself 

may be unbolted from the transmission 

housing, with the cables still attached. 

9 Again noting their positions for refitting, 

pull out the spring clips and recover the 

washers, then unhook the cable end 

fittings from the transmission shift/select 
mechanism (see illustrations). The cables 

can now be removed completely, taking 

care not to kink or bend the cables as they 

are removed. 

Gear lever (gearchange unit) 

10 Remove the centre console as described 

in Chapter 11. 

11 Noting their positions for refitting, remove 

the spring clips and disconnect the two cables 

from their respective operating levers on the 

gearchange unit, as described previously in 

paragraph 2 of this Section. 

4.1 Reversing light switch in the top of the 

transmission 

4.4 The reversing light switch is located 

under the engine/transmission mounting 

3.9b ... then lift off the cable end fittings 

12 Lift the cables to detach the retaining 

plates from the front of the gearchange unit, 

as described previously in paragraph 3 of this 

Section. Move the cables to one side. 
13 Remove the four bolts securing the unit to 

the floor, then lift it out and remove it from the 

car (see illustration). 

Refitting 

14 Refitting is a reversal of removal. Check 
that all gears can be selected before taking 
the car out on the road. 

4 Reversing light switch - 
removal and refitting 

Mil 

Removal 

1 The switch is located on the top of the 

4.2 Disconnect the reversing light switch 

wiring plug on the front of the transmission 

5.4 Using a vernier gauge to check the 

depth of the seal in the casing 

3.13 Gear lever assembly mounting bolts 

transmission, at the far left-hand side. With the 

transmission fitted to the vehicle, the switch is 

covered by the battery tray and transmission 

mounting (see illustration). 

2 Trace the wiring from the switch, and 

disconnect it at the in-line connector, which is 

on the front of the unit (see illustration). 

3 Remove the battery and battery tray, as 

described in Chapter 5A. 

4 Support the transmission using a trolley 

jack, then undo the retaining bolts and remove 

the transmission mounting (see illustration), 

with reference to Chapter 2A. 
5 Unscrew and remove the switch from the 

top of the transmission, release the wiring 
from any retaining clips. 

Refitting 

6 Refitting is a reversal of removal. Tighten 

the switch securely. 

5 Oil seals - 
renewal EN 

~ 

1 Oil leaks frequently occur due to wear or 

deterioration of the driveshaft oil seals, or even 

the vehicle speed sensor O-ring. Renewal of 

these seals is relatively easy, since the repairs 

can be performed without removing the 
transmission from the car. 

Driveshaft oil seals 

2 The driveshaft oil seals are located at 

the sides of the transmission, where the 

driveshafts enter the transmission. If leakage 

at the seal is suspected, raise the car and 

support it securely on axle stands. If the seal 

is leaking, oil will be found on the side of the 
transmission below the driveshaft. 

3 Refer to Chapter 8 and remove the 
appropriate driveshaft. 

4 Check the fitted depth of the seal in the 

housing, so that the new seal can be fitted the 

same depth (see illustration). 

5 Using a large screwdriver or lever, carefully 

prise the oil seal out of the transmission 

casing, taking care not to damage the 
transmission casing (see illustration). 

6 Wipe clean the oil seal seating in the 

transmission casing (see illustration). 

7 Press it a little way into the casing by hand, 
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making sure that it is square to its seating (see 
illustration). 

8 Using suitable tubing or a large socket (see 
illustration), carefully drive the oil seal into 
the casing, until it is fitted to the depth noted 
on removal. Do not tap it all the way into the 

casing, as this may cause it not to seal against 

the driveshaft when it is fitted. 

9 Refit the driveshaft with reference to 
Chapter 8. 

6 Transmission - a 
removal and refitting — 

Note: Read through this procedure before 

starting work to see what is involved, particularly 

in terms of lifting equipment. Depending on the 

facilities available, the home mechanic may prefer 

to remove the engine and transmission together, 

and then separate them on the bench, as 

described in Chapter 2B. The help of an assistant 

is highly recommended if the transmission is to 
be removed (and later refitted) on its own. 

Removal 

1 Remove the air cleaner as described in 

Chapter 4A. 

2 Remove the battery and battery tray, as 

described in Chapter 5A. Also working from 

the information in Chapter 5A, remove the 

starter motor. 

3 Pull out the spring clips and then unhook 

the gearchange cable end fittings from the 

transmission shift/select mechanism, noting 

their fitted positions (see illustrations). 

%, 

6.3a Pull out the spring clips... 

on | eg a 

6.4b ...and move the cable bracket to 

one side 

5.7 Position the seal in the casing... 

4 Unbolt the mounting bracket and move the 

cables clear of the transmission, taking care 

not to kink or bend them (see illustrations). 

5 Disconnect the clutch cable from the clutch 
operating lever on the top of the transmission, 

refer to Chapter 6 for further information. 

6.3b ... then lift off the cable end fittings 

6.6a Disconnect the reversing light wiring 
connector... 

f 
out the recess in the casing 

¢ 

5.8 ...and tap the seal into the position 
noted on removal 

6 Disconnect the wiring from the reversing 

light switch and disconnect it. Unclip the 
wiring from the bracket on the transmission 

(see illustrations). 
7 Jack up the front of the car, and support 

it on axle stands (see Jacking and vehicle 

% sf : 

6.6b ... and unclip the wiring loom 

retaining clip 
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6.8 Unbolt the earth cable from the front 

of the transmission 

6.13a Slacken the two front transmission 

bolts... 

support). The car must be raised sufficiently 

that the transmission can be lowered out and 

removed underneath. Consideration should 

also be given to the need to support the 

engine, once the rear and left-hand mountings 

are disconnected. 

8 Unbolt and remove the earth cable from 

the front of the transmission housing (see 

illustration). Unclip the wiring from the 

bracket on the transmission. 

9 Disconnect the wiring plug from the oxygen 

(lambda) sensor on front of the transmission 

(see illustration). Unclip the wiring from the 

bracket on the transmission. 

10 Undo the three retaining bolts and remove 

the lower shield from the bottom of the 

transmission (see illustration). 

11 Drain the oil from the transmission, as 

described in Section 2. 

12 Remove both driveshafts as described in 

Chapter 8. 

6.16a Undo the mounting bolts... 

6.9 Disconnect the lower oxygen sensor 

wiring connector 

6.13b ... the two upper retaining bolts... 

13 Slacken, but do not remove the five 

transmission-to-engine mounting bolts. There 

are two at the front of the transmission, two 

upper transmission bolts and one at the 

rear of the engine (see illustrations). Leave 

them in place for now — this avoids using any 

substantial force to remove the bolts when the 

transmission is only supported on a jack. 

14 Using a substantial hydraulic (‘trolley’) jack 

with a block of wood, raise the transmission 

slightly, to take the weight off its mountings. 

Supporting the transmission securely in this 

way can be difficult to achieve — due to its 

shape, there is a danger the transmission will 

roll off once disconnected. For this reason, it 

pays to have an assistant on hand, to steady 

the unit as it is lowered out. 

15 Before the engine rear mounting 
and left-hand transmission mounting are 

disconnected, the engine must be supported, 

preferably from above, using either an engine 

6.16b ...and remove the rear engine 

mounting 

6.10 Undo the lower shield retaining bolts 

6.13c . 

bolt 

crane or support bar. If the engine is supported 

from below, using another jack (and block 

of wood, to protect the sump), this seriously 

reduces the working room for removing the 

transmission. 

16 With the engine securely supported, first 

remove the through-bolts from the engine rear 

mounting, and then remove the mounting from 

the mounting bracket (see illustrations). 

17 Remove the three mounting-to-body 

bolts and four mounting-to-transmission bolts 

and remove the complete mounting from the 

engine compartment (see illustration). 

18 Make a final check all around the 
transmission, to check that there is nothing 

left attached to the transmission, nor anything 

in the way which would prevent the unit from 

being lowered out. 

19 Check that the transmission is securely 

supported (preferably with the help of an 

assistant), and then remove the five bolts 

6.17 Left-hand engine/transmission 

mounting bolts — arrowed 
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from around the transmission bellhousing. 
These are the bolts that where slackened in 
Paragraph 13. 

20 Carefully lower the transmission, checking 
all the time that nothing is getting caught or 
stretched. Also take care that the engine 
right-hand mounting is not being too distorted, 
or placed under excess strain. To help support 

the transmission, fasten a strap around the 
transmission to help support it on the trolley’ 
jack (see illustration). 

21 As the transmission is withdrawn from the 

engine, make sure its weight is supported at 

all times — the transmission input shaft (or the 

clutch) may otherwise be damaged as it is 
withdrawn through the clutch assembly bolted 

to the engine flywheel. As this is done, be 

prepared for the unit to start separating - have 

your assistant support it. If the transmission 

does not separate, prise it gently apart — it is 

located on dowels, and they may stick. 

22 Once the transmission is clear of the 
engine, keep the transmission steady on the 

jack head, and carefully lower it down. With 

the help of your assistant, remove it from 

under the car. 

23 The clutch components can now be 

inspected with reference to Chapter 6, 

and renewed if necessary. Unless they are 

virtually new, it is worth renewing the clutch 

components as a matter of course, even if 

the transmission has been removed for some 

other reason. 

Refitting 

24 If removed, refit the clutch components 

(see Chapter 6). 
25 With the transmission secured to the 

trolley jack as on removal, raise it into position, 

and then carefully slide it onto the engine, at 
the same time engaging the input shaft with 

the clutch friction disc splines. 

26 Do not use excessive force to refit the 

transmission — if the input shaft does not slide 

into place easily, re-adjust the angle of the 
transmission so that it is level, and/or turn the 

input shaft so that the splines engage properly 

with the disc. If problems are still experienced, 
check that the clutch friction disc is correctly 
centralised (Chapter 6). 
27 Once the transmission is successfully 
mated to the engine, insert as many of the 
transmission-to-engine bolts as possible, 

and tighten them progressively, to draw the 

transmission fully onto the locating dowels. 

28 Raise the transmission into position, then 

refit the engine left-hand and rear mountings. 
Tighten the bolts hand-tight only at this stage, 
but sufficiently to support the transmission so 

that the support bar, engine hoist or supporting 

jack can be removed. 

29 Refit the lower bellhousing plate, and 

then tighten its three bolts, and the five 

transmission-to-engine bolts, to the specified 

torque. 

30 Tighten the engine mounting bolts to the 

specified torque. 

31 Further refitting is a reversal of removal, 

noting the following points: 

a) Refit the gearchange cables, as described 

in Section 3. 

b) Refit the clutch cable and adjust, as 

described in Chapter 6. 

c) Refit the starter motor and battery, as 
described in Chapter 5A. 

d) Refit the driveshafts as described in 
Chapter 8. 

e) Refill the transmission with oil as 

described in Section 2. 

7 Transmission overhaul - 
- general information 

The overhaul of a manual transmission is 

a complex (and often expensive) engineering 
task for the DIY home mechanic to undertake, 

which requires access to specialist equipment. 

It involves dismantling and reassembly of many 

small components, measuring clearances 

precisely and if necessary, adjusting them by 

6.20 Withdraw the transmission from the 
engine, keeping it supported with a strap 

the selection of shims and spacers. Internal 

transmission components are also often 

difficult to obtain and in many instances, 

extremely expensive. Because of this, if the 

transmission develops a fault or becomes 

noisy, the best course of action is to have the 

unit overhauled by a specialist repairer or to 

obtain an exchange reconditioned unit. 
Nevertheless, it is not impossible for the 

more experienced mechanic to overhaul the 

transmission, if the special tools are available 

and the job is carried out in a deliberate 

step-by-step manner, to ensure that nothing is 

overlooked. 
The tools necessary for an overhaul include 

internal and external circlip pliers, bearing 

pullers, a slide hammer, a set of pin punches, 

a dial test indicator, and possibly, a hydraulic 

press. In addition, a large, sturdy workbench 

and a vice will be required. 

During dismantling of the transmission, 

make careful notes of how each component 

is fitted to make reassembly easier and 

accurate. 

Before dismantling the transmission, it 

will help if you have some idea of where the 

problem lies. Certain problems can be closely 

related to specific areas in the transmission, 

which can make component examination and 

renewal easier. Refer to Fault finding at the 

end of this manual for more information. 
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2.4 Transmission oil filler/level plug 

1 General information 

This Part of Chapter 7 contains 

information on the Multi-Mode Transmission 
(MMT). Service procedures for the manual 

transmission are contained in Part A. 

The Multi-Mode Transmission system 

consists of a manual transmission (as seen in 

Chapter 7A), a self-adjusting clutch pressure 

plate (see Chapter 6), a transmission ECU, 
actuators, sensors and switches. This allows 

the manual transmission to be electro- 

mechanically controlled. The transmission has 
a reverse and neutral position and also has 

two types of shift modes: 

1) The E-mode that shifts automatically to 

suit the driving conditions, this is selected 

by the Multi-Mode Transmission ECU, 
_which chooses an optimal gear position 

that will suit the driving conditions. This 

will give good fuel efficiency and ease of 
driving. 

2) The M-mode that allows the driver to 

manually operate the shift lever to select 

the gears without having to apply the 

clutch. When the shift lever is operated 

in the ‘+’ or ‘-‘ direction, the Multi-Mode 

Transmission ECU controls the gearshift 

selection. This allows a more sporty drive. 

The transmission is contained in a cast- 

aluminium alloy casing bolted to the engine’s 

left-hand end, and consists of the gearbox 

and final drive differential - often called a 

transaxle. 

2.6 Remove the drain plug and allow the 

oil to drain 

2.5 Transmission oil drain plug 

Drive is transmitted from the crankshaft 

via the clutch to the input shaft, which has 

a splined extension to accept the clutch 
friction disc. From the input shaft, drive is 

transmitted to the output shaft, from where 

the drive is transmitted to the differential 

crownwheel, which rotates with the 

differential and planetary gears, thus driving 

the sun gears and driveshafts. The rotation of 

the planetary gears on their shaft allows the 

inner roadwheel to rotate at a slower speed 

than the outer roadwheel when the car is 

cornering. 
The transmission selector mechanism 

causes the appropriate selector fork to 

move its respective synchro-sleeve along 

the output shaft, to lock the gear pinion to 

the synchro-hub. Since the synchro-hubs 

are splined to the output shaft, this locks 

the pinion to the shaft, so that drive can be 

transmitted. To ensure that gearchanging can 

be made quickly and quietly, a synchromesh 

system is fitted to all forward gears, consisting 

of baulk rings and spring-loaded fingers, as 

well as the gear pinions and synchro-hubs. 

The synchromesh cones are formed on the 

mating faces of the baulk rings and gear 

pinions. 

Transmission overhaul 

Because of the complexity of the assembly, 

possible unavailability of parts and special 

tools necessary, internal repair procedures for 

the transmission are not recommended for the 

home mechanic. The bulk of the information 

in this Chapter is devoted to removal and 

refitting procedures. 

2.7 Fit new sealing washer when refitting 

2 Transmission oilrenewal 

77 

1 This operation is much quicker and 

more efficient if the car is first taken on a 
journey of sufficient length to warm the 
engine/transmission up to normal operating 

temperature. However, take care to avoid 

burning yourself on any hot components when 

working underneath the car. 
2 Park the car on a level surface, switch off 

the ignition and apply the handbrake firmly. 

For improved access to the filler/level plug, 
apply the handbrake, then jack up the front 

of the vehicle and support it on axle stands 

(see Jacking and vehicle support), Note that 

the car can be raised at the front only for oil 

draining, but the vehicle will need to be level, 

when refilling the transmission, to ensure an 

accurate level check. 
3 Where fitted, remove the engine lower cover 

panels from under the car. 

4 Remove all traces of dirt, and then unscrew 

the filler/level plug from the front face of 

the transmission (see illustration). This 

will probably be tight - use a good-quality 

spanner or socket to unscrew it, and take care 

to avoid personal injury. Where applicable, a 
new washer should be fitted to the filler/level 

plug when refitting. 

5 Wipe clean the area around the drain 

plug, which is situated on the base of the 

transmission, just below the left-hand 

driveshaft inner CV joint (see illustration). 

Position a suitable container under the drain 

plug, and unscrew the plug - this will also 
probably be tight, and will need a new washer 

when refitting. 

6 Allow the oil to drain completely into the 

container (see illustration). If the oil is hot, 

take precautions against scalding. Clean the 

drain plug, being especially careful to wipe 

any metallic particles off the magnetic insert. 

Discard the sealing washer; it should be 

renewed whenever it is disturbed. 

7 When the oil has finished draining, clean 

the drain plug threads and those of the 

transmission casing, fit a new sealing washer 
and refit the drain plug (see illustration), 

tightening it to the specified torque wrench 

setting. 

8 Refilling the transmission is an awkward 

operation. Above all, allow plenty of time for 

the oil level to settle properly before checking 

it. Note that the car must be parked on flat 

level ground (or if it is raised, it must be level) 
when checking the oil level. 

9 Fill the transmission with the specified 

grade of oil (see Lubricants and fluids) until 

the oil just starts to run out (see illustration). 

Allow any excess oil to flow out until the level 
stabilises. 

10 When the level is correct, clean and refit 

the filler/level plug (with a new washer, where 

fitted), then tighten it to the specified torque 
(see illustration). 
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2.9 Fill the transmission until the oil starts 

to run out 

11 Where applicable, refit the lower cover 

panels, and lower the car to the ground. 

12 Although not strictly necessary, to ensure 

maximum accuracy take the car on a short 

journey so that the new oil is distributed fully 
around the transmission components, then 
check the level again on your return. 

3 Multi-Mode Le 
electrical components — aN : 
removal and refitting : 2d 

Note: The following removal and refitting 

procedures are to be carried out after 

the system has been set using diagnostic 

equipment. 

Caution: Before removing any of 

the following Multi-Mode electrical 

components, diagnostic equipment will be 

required to set the system to the required 

dismantling/fitting position. Also after the 

work has been completed, the system will 

need to be reprogrammed with diagnostic 

equipment. | 

Clutch actuator 

Removal 

1 Set the transmission to the neutral (N) 

position, and switch of the ignition. 
2 Open the bonnet and remove the battery 

and battery tray, as descrilbed in Chapter 5A. 
3 To check the transmission is in neutral, 

remove the blanking plug from the top of the 

transmission and check the position of the 

slot in the shaft (see illustrations). 

2 ot 

3.4 Disconnect the wiring loom block 

connector 

2.10 Refit the filler/level plug 

(arrowed) inside the transmission 

4 Disconnect the wiring connector, then undo 

the wiring bracket mounting bolt and move 

the wiring loom to one side (see illustration). 

5 Disconnect the wiring connectors from 

the clutch sensor and clutch motor (see 

illustration). 

6 Mark the fitted position of the clutch actuator 

unit (the mounting bolt holes are elongated, 

for adjustment), then slacken and remove the 

three mounting bolts (see illustration). 

7 Withdraw the clutch actuator from the top 

of the transmission, disengaging the pushrod 

from the clutch operating lever. DO NOT 

attempt to move the clutch actuator by pulling 

on the pushrod, as this will result in damage. 

Inspection 

8 Check the pushrod gaiter is in good 

condition and making good seal to prevent 

ingress of dirt. 

3.5 Disconnect the wiring connectors from 

the clutch sensor and motor 

@) 
H48366 

3.3c Slot positions (illustration 3.3b is in 
the Neutral position) 

71 Neutral 3 2nd, 4th and 

2 1st, 3rd and 5th Reverse 

9 Using an ohmmeter, check the resistance 

between the two terminals of the clutch motor 

terminal. The reading should be between 

0.1 and 100 ohms, if not renew the clutch 
actuator. 

10 Before refitting, make sure the lower 
surface of the clutch actuator and the top 

of the transmission is clean and dry. Making 

sure the clutch actuator sits squarely on the 

transmission. 

3.6 Clutch actuator mounting bolt holes, 
which are elongated for adjustment 
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3.14 Undo the wiring bracket retaining bolt 

Refitting 

11 Refitting is a reversal of removal, noting 

the following points: 

a) Make sure the transmission is still in the 

neutral position. 

b) Grease the end of the clutch operating 

arm, to locate the pushrod. 

c) As the clutch actuator is fitted, make sure 

the pushrod engages with the operating 

arm correctly. 

d) As the clutch actuator mounting bolts are 

tightened to their specified torque, make 

sure there is no clearance between the 

pushrod and the operating arm. 

e) On completion, the system will need to be 

programmed, with diagnostic equipment. 

3.20 Disconnect the wiring connector from 

the clutch stroke sensor 

3.22 Disconnect the wiring connector from 

the select stroke sensor 

3.16 Disconnect the wiring connectors 

from the shift and select motors 

Gear select and shift actuator 

Removal 

12 Set the transmission to the neutral (N) 

position, and switch of the ignition. 
13 Open the bonnet and remove the battery 

and battery tray, as described in Chapter 5A. 

14 Undo the retaining bolt and disconnect the 

wiring bracket from the top of the transmission 

(see illustration). 

15 Remove the clutch actuator, as described 
in paragraphs 3 to 7. 

16 Disconnect the wiring connectors from 
the shift and select motors at the rear of the 

transmission (see illustration). 
17 Disconnect the wiring connectors from 

the shift and select sensors at the front of the 

transmission (see illustration). 

18 Slacken and remove the six mounting bolts 

AS 
3.21 Disconnect the wiring connector from 

the shift stroke sensor 

7 

the neutral start switch 

3.17 Disconnect the wiring connectors 

from the shift and select sensors 

and withdraw the gear select and shift actuator 

from the top of the transmission. Clean the 

sealant of the mating face of the transmission 

and actuator unit, ready for refitting. 

Refitting 

19 Refitting is a reversal of removal, noting 

the following points: 
a) Apply sealant to the mating face of the 

transmission before refitting the actuator 

unit. 
b) Make sure the transmission is still in the 

neutral position. 

c) Refit the clutch actuator as described 

previously in this Section. 

d) Check all wiring connections are made 
securely. 

e) On completion, the system will need to be 
programmed with diagnostic equipment. 

Clutch stroke sensor 

20 The clutch stroke sensor is located on 

top of the clutch actuator (see illustration), 

disconnect the wiring connector, and undo 

‘the two retaining screws to remove the sensor. 

Renew the O-ring seal on refitting. 

Shift stroke sensor 

21 The shift stroke sensor is located on top 

of the gear select and shift actuator (see 

illustration), disconnect the wiring connector, 

and undo the two retaining screws to remove 

the sensor. Renew the O-ring seal on refitting. 

Select stroke sensor 

22 The select stroke sensor is located on 

top of the gear select and shift actuator (see 

illustration), disconnect the wiring connector, 

and undo the two retaining screws to remove 

the sensor. Renew the O-ring seal on refitting.: 

Neutral start switch 

23 The neutral switch is located on the 

front of the transmission. Disconnect the 
wiring connector from the neutral switch, 

and unscrew the switch to remove (see 

illustration). Renew the sealing washer on 
refitting (where fitted). 

Transmission revolution sensor 

24 The revolution sensor is located on the 

bottom of the transmission. Undo the retaining 

bolt and remove the shield, then undo the 
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3.24a Undo the sensor shield retaining 
bolt 

retaining bolt from the sensor and remove 

from the casing (see illustrations). Trace 

the wiring to the top of the transmission and 
disconnect the wiring connector. Renew the 
O-ring seal on refitting. 

Gear lever (gearchange unit) 

Removal 

25 Remove the centre console as described 
in Chapter 11. 
26 Noting their positions for refitting, 
disconnect the wiring connectors from the 

right-hand side of the gearchange unit (see 

illustration). 

27 Remove the four bolts securing the unit to 

the floor, then lift it out and remove it from the 

car (see illustration). 

Refitting 

28 Refitting is a reversal of removal. Check 

that all gear positions can be selected before 
taking the car out on the road. 

Shift position sensor 

29 The shift position sensor is located on 
the right-hand side of the gearchange unit. 

Remove the gearchange unit as described 

in paragraphs 25 to 27. Remove the two 

retaining screws, from the shift position sensor 
and remove it from the gearchange unit (see 

illustration). 

Electronic control unit (ECU) 

30 The ECU is located inside the vehicle 

on the A-pillar under the upper part of the 

facia. Remove the upper part of the facia 

as described in Chapter 11. Disconnect the 

be 

4.1 Reversing light switch in the top of the 
transmission 

3.24b Undo the revolution sensor retaining 

bolt 

wiring connector and unbolt the ECU from the 
A-pillar. 

4 Reversing light switch - 
= removal and refitting 

Wil: 
Removal 

1 The switch is located on the top of the 

transmission, at the far left-hand side. With the 

transmission fitted to the vehicle, the switch is 

covered by the battery tray and transmission 
mounting (see illustration). 

2 Trace the wiring from the switch, and 

disconnect it at the in-line connector, which is 

on the front of the transmission housing (see 

illustration). 

3 Remove the battery and battery tray, as 

described in Chapter 5A. 

4 Support the transmission using a trolley 

4.2 Disconnect the reversing light switch 
wiring plug on the front of the transmission 

3.26 Disconnect the wiring connectors 
from the gear lever unit 

3.29 Gear shift position sensor retaining 

screws 

jack, then undo the retaining bolts and remove 

the transmission mounting (see illustration), 

with reference to Chapter 2A. 

5 Unscrew and remove the switch from the 

top of the transmission, release the wiring 
from any retaining clips. 

Refitting 

6 Refitting is a reversal of removal. Tighten 

the switch securely. 

: 5 Oil ‘seals - 
renewal Ss 

~w 
a 

1 Oil leaks frequently occur due to wear or 

deterioration of the driveshaft oil seals, or even 

the vehicle speed sensor O-ring. Renewal of 

these seals is relatively easy, since the repairs 

can be performed without removing the 

transmission from the car. 

MS 

4.4 The reversing light switch is located 

under the engine/transmission mounting 
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5.4 Using a vernier gauge to check the 5.5 Carefully prise the seal from the casing 5.6 Clean out the recess in the casing 

depth of the seal in the casing 

4 Check the fitted depth of the seal in the 

housing, so that the new seal can be fitted the 

same depth (see illustration). 

5 Using a large screwdriver or lever, carefully 

prise the oil seal out of the transmission 

casing, taking care not to damage the 

transmission casing (see illustration). 

6 Wipe clean the oil seal seating in the 

transmission casing (see illustration). 

7 Press it a little way into the casing by hand, 

making sure that it is square to its seating (see 
illustration). 

— 3 7 am 8 Using suitable tubing or a large socket (see 
5.7 Position the seal in the casing... 5.8 ... and tap the seal into the position illustration), carefully drive the oil seal into 

noted on removal the casing, until it is fitted to the depth noted 
Driveshaft oil seals support it securely on axle stands. If the seal 0M removal. 

9 Refit the driveshaft with reference to Chap- 2 The driveshaft oil seals are located at |S leaking, oil will be found on the side of the ire. 

the sides of the transmission, where the transmission below the driveshaft. 
apreshiats enter the Epa eon: if wipes 3 eis, ee 8 and remove the 6 Transmission - a 
at the seal is suspected, raise the car and approp y ; removal and refitting N 

Note: Read through this procedure before 

starting work to see what is involved, particularly 

in terms of lifting equipment. Depending on the 

facilities available, the home mechanic may prefer 
to remove the engine and transmission together, 

and then separate them on the bench, as 

described in Chapter 2B. The help of an assistant 
is highly recommended if the transmission is to 

be removed (and later refitted) on its own. 

vat 

he 

rie 

6.3 Disconnect the wiring connectors from 6.4 Disconnect the wiring connectors from Removal h 
the shift and select motors the clutch motor 1 Remove the air cleaner cover as described 

in Chapter 4A. 

2 Remove the battery and battery tray, as 
described in Chapter 5A. 

3 Disconnect the two wiring connectors from 

the shift and select actuator motors at the rear 
of the transmission (see illustration). 

4 Disconnect the wiring connector from 

the clutch actuator motor on top of the 

transmission (see illustration). 

5 Disconnect the wiring block connector on 
top of the transmission (see illustration). 

6 Disconnect the wiring block connector for 
the reversing light switch; unclip the wiring 

from the bracket on the transmission (see 
illustration). 

7 Disconnect the wiring connector from the 

6.5 Disconnect the wiring loom block 6.6 Disconnect the reversing light wiring 
connector connector 
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6.7 Disconnect the wiring connectors from 
the clutch, shift and select sensors 

shift stroke sensor, the select stroke sensor 

and the clutch stroke sensor on the top of the 

transmission (see illustration). 

8 Disconnect the wiring connector from the 

neutral switch on the front of the transmission 

housing (see illustration). 

9 If not already done, jack up the front of 

the car, and support it on axle stands (see 

Jacking and vehicle support). The car must 

be raised sufficiently that the transmission 

can be lowered out and removed underneath. 

Consideration should also be given to the 

need to support the engine, once the rear and 

left-hand mountings are disconnected. 

10 Remove the front bumper as described in 

Chapter 11. 

11 Secure the radiator and air conditioning 

condenser (where fitted) to the upper 

crossmember, then undo the bolts from each 
end of the lower crossmember and remove it 

from the front of the vehicle. Take care not to 

damage the radiator or the condenser as the 

transmission is removed. 

12 Working from the information in Chapter 5A, 

remove the starter motor. 

13 Unbolt and remove the earth cable from 

the front of the transmission housing (see 

illustration). Unclip the wiring from the 

bracket on the transmission. 
14 Disconnect the wiring plug from the 

oxygen (lambda) sensor on front of the 

transmission (see illustration). Unclip the 

wiring from the bracket on the transmission. 

15 Undo the three retaining bolts and remove 

the lower plate/shield from the bottom of the 

transmission (see illustration). 

6.18a Slacken the two front transmission 

bolts... 

— 

6.8 Disconnect the wiring connector from 

the neutral start switch 

6.14 Disconnect the lower oxygen sensor 

wiring connector 

16 Drain the oil from the transmission, as 

described in Chapter 1. 

17 Remove both driveshafts as described in 

Chapter 8. 

18 Slacken, but do not remove the five 

transmission-to-engine mounting bolts. There 

are two at the front of the transmission, two 

upper transmission bolts and one at the 

rear of the engine (see illustrations). Leave 

them in place for now — this avoids using any 

substantial force to remove the bolts when the 

transmission is only supported on a jack. 

19 Using a substantial hydraulic (‘trolley’) jack 

with a block of wood, raise the transmission 

slightly, to take the weight off its mountings. 

Supporting the transmission securely in this 

way can be difficult to achieve — due to its 

shape, there is a danger the transmission will 

roll off once disconnected. For this reason, it 

pays to have an assistant on hand, to steady 

the unit as it is lowered out. 

6.18b ... the two upper retaining bolts... 

6.13 Unbolt the earth cable from the front 

of the transmission 

6.15 Undo the lower shield retaining bolts 

20 Before the engine rear mounting and left- 

hand transmission mounting are disconnected, 

the engine must be supported, preferably from 

above, using either an engine crane or support 

bar. If the engine is supported from below, 

using another jack (and block of wood, to 

protect the sump), this seriously reduces the 

working room for removing the transmission. 

21 With the engine securely supported, first 

remove the through-bolts from the engine rear 

mounting, and then remove the mounting from 

the mounting bracket (see illustrations). 

22 Remove the three mounting-to-body 

bolts and four mounting-to-transmission bolts 

and remove the complete mounting from the 

engine compartment (see illustration). 

23 Make a final check all around the 

transmission, to check that there is nothing 

left attached to the transmission, nor anything 

in the way which would prevent the unit from 

being lowered out. 

% 

eo i ae 2 

...and the lower rear transmission 

bolt 

- 
6.18c 
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6.21a Undo the mounting bolts... 

24 Check that the transmission is securely 

supported (preferably with the help of an 

assistant), and then remove the five bolts 

from around the transmission bellhousing. 

These are the bolts that where slackened in 

paragraph 18. 

25 Carefully lower the transmission, checking 

all the time that nothing is getting caught or 

stretched. Also take care that the engine 

right-hand mounting is not being too distorted, 

or placed under excess strain. To help support 

the transmission, fasten a strap around the 

transmission to help support it on the trolley 

jack (see illustration). 

26 As the transmission is withdrawn from the 

engine, make sure its weight is supported at 

all times — the transmission input shaft (or the 

clutch) may otherwise be damaged as it is 

withdrawn through the clutch assembly bolted 

to the engine flywheel. As this is done, be 

prepared for the unit to start separating — have 

your assistant support it. If the transmission 

does not separate, prise it gently apart - it is 

located on dowels, and they may stick. 

27 Once the transmission is clear of the 

engine, keep the transmission steady on the 

jack head, and carefully lower it down. With 

the help of your assistant, remove it from 

under the car. As the transmission is lowered, 

take care not to damage the transmission 

revolution sensor on the lower part of the 

transmission housing (see illustration). 

28 The clutch components can now be 

inspected with reference to Chapter 6, 

and renewed if necessary. Unless they are 

virtually new, it is worth renewing the clutch 

components as a matter of course, even if 

ry ~~ 

6.25 Withdraw the transmission from the 

engine, keeping it supported with a strap 

6.21b ...and remove the rear engine 

mounting 

the transmission has been removed for some 

other reason. 

Refitting 

29 If removed, refit the clutch components 

(see Chapter 6). 

30 With the transmission secured to the 
trolley jack as on removal, raise it into position, 

and then carefully slide it onto the engine, at 

the same time engaging the input shaft with 

the clutch friction disc splines. 

31 Do not use excessive force to refit the 

transmission — if the input shaft does not slide 

into place easily, re-adjust the angle of the 

transmission so that it is level, and/or turn the 

input shaft so that the splines engage properly 

with the disc. If problems are still experienced, 

check that the clutch friction disc is correctly 

centralised (Chapter 6). 

32 Once the transmission is successfully 

mated to the engine, insert as many of the 

transmission-to-engine bolts as possible, 

and tighten them progressively, to draw the 

transmission fully onto the locating dowels. 

33 Raise the transmission into position, then 

refit the engine left-hand and rear mountings. 

Tighten the bolts hand-tight only at this stage, 

but sufficiently to support the transmission so 

that the support bar, engine hoist or supporting 

jack can be removed. 

34 Refit the lower bellhousing plate, and 

then tighten its three bolts, and the five trans- 

mission-to-engine bolts, to the specified torque. 

35 Tighten the engine mounting bolts to the 

specified torque. 

36 Further refitting is a reversal of removal, 

noting the following points: 

6.27 As the transmission is lowered, take 

care not to damage the revolution sensor 

6.22 Left-hand engine/transmission 
mounting bolts - arrowed 

a) Refit all the wiring connectors securely 
and to their correct location. 

b) Refit the starter motor and battery, as 

described in Chapter 5A. 

c) Refit the driveshafts as described in 
Chapter 8. 

d) Refit the front bumper, with reference to 
Chapter 17. 

e) Refill the transmission with oil as 

described in Section 2. 

ce Transmission overhaul - : 
general information 

The overhaul of a Multi-Mode Transmission 

is a complex (and often expensive) engineering 

task for the DIY home mechanic to undertake, 

which requires access to specialist equipment. 

Itinvolves dismantling and reassembly of many 

small components, measuring clearances 
precisely and if necessary, adjusting them by 

the selection of shims and spacers. Internal 

transmission components are also often 

difficult to obtain and in many instances, 

extremely expensive. Because of this, if the 

transmission develops a fault or becomes 

noisy, the best course of action is to have the 
unit overhauled by a specialist repairer or to 

obtain an exchange reconditioned unit. 

Nevertheless, it is not impossible for the 

more experienced mechanic to overhaul the 

transmission, if the special tools are available 

and the job is carried out in a deliberate 

step-by-step manner, to ensure that nothing is 
overlooked. 

The tools necessary for an overhaul include 

internal and external circlip pliers, bearing 

pullers, a slide hammer, a set of pin punches, 

a dial test indicator, and possibly, a hydraulic 
press. In addition, a large, sturdy workbench 
and a vice will be required. 

During dismantling of the transmission, make 
careful notes of how each component is fitted 

to make reassembly easier and accurate. 

Before dismantling the transmission, it 
will help if you have some idea of where the 
problem lies. Certain problems can be closely 
related to specific areas in the transmission, 
which can make component examination and 

renewal easier. Refer to Fault finding at the 
end of this manual for more information. 



Chapter 8 
Driveshafts 

Bet 

Contents 
Driveshaft inner joint gaiter — renewal ........ 

Driveshaft outer joint gaiter — renewal ........ 

Driveshafts — inspection and joint renewal... .. 

Degrees of difficulty 
WS 

x 
~ 

Easy, suitable for 

novice with little 

experience 

Specifications 
General 
Drivesharttype er ene: oom eases. ile chin « 

Shaft length (complete): 
HET Rp Strike Seo hited me resets teed yet, 

Right 

Driveshaft gaiter type: 
ATANSMISSION ONG, <i. arsuctc aiewshaee ee sc Oe 

Roacwheeliend: “cts. neice eee terttinee ce. 

Lubricant: 

Type! Specification snicists ae eh: ee. esis So's 

Quantity (per joint): 
PMO IOME. pce ave cee a rape Sp odio, wctisfSis Bus 
Outer joint ters ah estes, Spee Ait aioe 

Torque wrench settings 
Drveshatu (hub) NUE. a2 a4-haj< oe colidas ode oe - 

Lower arm balljoint nut.................006- 

FOAOWMOG!MULS ti-- fein vines arn <enyede xaerhfonel si aie + 

Swivel hub-to-suspension strut pinch-bolt/nut 

NCACK MOGHENGiNUta kak ecscetteir er ciesye ele flac > 

* Use new nut 

1 General information — : 

Drive is transmitted from the differential to 

the front wheels by means of two, unequal- 

length driveshafts. 
Each driveshaft is fitted with an inner 

and outer constant velocity (CV) joint. The 
inner constant velocity joint is of the spider- 

and-yoke (tripod) type and the outer joint is of 
the ball-and-cage (Rzeppa) type. Each outer 
joint is splined to engage with the wheel hub, 
and is threaded so that it can be fastened 

to the hub by a large nut. The inner joint is 
also splined to engage with the differential 

sunwheel gears. 

Fairly easy, suitable 

for beginner with 

some experience 

ee 

Section number 

Fairly difficult, SS 
suitable for competent SQ 

eS DIY mechanic 

A x xs 
Difficult, suitable NS 
for experienced DIY & x mechanic 

Section number 

«SaaS ei eee ts 3. Driveshafts —- removal and refitting............2....002eese0+s 2 
« Gab Acatntas a aia ae General informations’. . «stan aitueaertuy oueeat weak eters os oie cena. eae 
« RMN icoee uta oe cae 5 

Very difficult, 

suitable for expert 

DIY or professional 
S xX 
~ 

Solid steel shafts with inner and outer constant velocity (CV) joints. 

Outer joints of the ball-and-cage (Rzeppa) type, inner joints of the 
spider-and-yoke (tripod) type 

411mm 

601 mm 

20.7 mm 

Neoprene (Neo) 

Thermoplastic (TP) 

Special grease supplied in sachets with gaiter kits — 
inner and outer joints use different grease types 

85 to 105g 

80 to 100 g 

2 Driveshafts - 
removal and refitting 

WHE 

Removal 

1 Remove the relevant wheel trim, or the 

wheel centre cover (alloy wheels) for access 
to the driveshaft nut. On some models with 

alloy wheels, access to the driveshaft nut is 

not possible, this will need to be slackened 
once the wheel has been removed. 

2 Using a hammer and punch, relieve the 

staking on the driveshaft nut (see illustration). 

Make sure the staking has been released 
completely, as this can damage the threads 

on the driveshaft as the nut is removed. 

3 Ensure that the handbrake is applied (ideally, 

have an assistant apply the footbrake), and 

2.2 Tap up the deformed portion of the nut 

so it can be unscrewed 
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2.5 Using a home-made holding tool to 

prevent the front hub from turning 

2.7b ...and the retaining nut... 

then slacken the driveshaft nut using a socket 
and extension bar. Loosen the driveshaft nut 

almost to the end of its threads, but do not 

remove it at this stage. 

2.8a Remove the split pin and retaining 

nut... 

2.8c If necessary, use a bar and chain to 

lever the balljoint out of position 

2.7a Remove the split pin... 

... and separate the track rod end 

with a balljoint splitter 

Warning: The driveshaft nut is 

done up extremely tight, and 

considerable effort will be required 

to loosen it. Do not use poor-quality, 

. .. then separate the balljoint with a 

balljoint splitter 

driveshaft from the 

inside of the hub 

2.11 Separate the 

badly-fitting tools for this task, due to the 

risk of personal injury. 
4 Slacken the relevant front wheel nuts, 

then jack up the front of the car, and support 
securely on axle-stands (see Jacking and 

vehicle support). Remove the roadwheel. 

5 If the driveshaft retaining nut was not able 

to be slackened as described in paragraphs 1 

and 2, then a tool will be required to hold the 

hub stationary while the nut is slackened to 

the end of the threads (see illustration). 

APNG) A tool to hold the front 
, hub stationary whilst the 
HINT, driveshaft retaining nut is 
on. slackened can be fabricated 
from two lengths of steel strip (one 
long, one short) and a nut and bolt; 
the nut and bolt forming the pivot of a 

forked tool. 

6 Drain the transmission oil as described 

in Chapter 7A or 7B. If this is not done, 

be prepared for considerable loss of oil 

when the driveshafts are removed from the 

transmission. 
7 Extract the split pin from the track rod end 

balljoint nut, then unscrew the nut and use a 

balljoint splitter to separate the track rod from 

the swivel hub (see illustrations). Take care 

not to damage the balljoint rubber during the 
separation procedure. A new split pin should 
be used when refitting. 

8 Remove the spring clip, then slacken the 

lower arm balljoint nut, and unscrew it as far 

as the ends of the threads. Push the end of 

the lower arm down to free the balljoint from 

the swivel hub. If the balljoint is very tight, 

it may be necessary to lever down using a 
long lever bar, or similar tool, but take care 
not to damage the balljoint rubber seal (see 
illustrations). 

9 The splined end of the driveshaft now has 

to be released from its location in the hub. It’s 

likely that the splines will be tight (corrosion 

may even be a factor, if the driveshaft has 
not been disturbed for some time), and 

considerable force may be needed to push 

the driveshaft out. Carefully tap the shaft out 

with a plastic or hide mallet. If an ordinary 
hammer is used, place a small piece of wood 

over the end of the driveshaft — in addition to 
the loosened driveshaft nut; this will protect 
the threads from damage. 

10 Once the splines have been released, 

remove the driveshaft nut and discard it — the 
nut is only intended to be used once. 

11 Pull the hub outwards, and pull the driveshaft 

inwards, to separate the splined end from the 

hub (see illustration). It is helpful to have an 

assistant on hand, to pull either the hub or the 

shaft. Do not bend the driveshaft excessively 
at any stage, or the joints may be damaged — 

the inner and outer joints should not be bent 
through more than 18° and 45° respectively. Do 
not let the driveshaft hang down under its own 
weight — tie it up level if necessary. 
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12 The driveshafts are held into the trans- 

mission by a spring circlip, which can take 

some effort to release. Using a suitable drift 
on the slotted shoulder of the driveshaft inner 
joint, tap the joint out of the transmission 
(see illustrations). Take care not to damage 

the driveshaft boot or the securing clips. Be 

prepared for a small amount of oil loss when 

the driveshaft releases (or a large amount, if 
the transmission was not drained). 

13 Manoeuvre the driveshaft out of position 

(see illustration), ensuring that the constant 

velocity joints are not placed under excessive 

strain, and remove the driveshaft from 

underneath the car. 

14 Whilst the driveshaft is removed, plug the 

differential aperture with a clean, lint-free cloth 

to prevent dirt getting in. 

15 Extract the circlip from the groove on the 

inner end of the driveshaft, and obtain a new 

one (see illustration). 

16 Check the condition of the differential 

oil seals, and if necessary renew them as 

described in Chapter 7A or 7B. 
Caution: If the car is lowered back onto its 

wheels while the driveshafts are removed, 

this could cause damage to the wheel 

bearings, especially if the car is moved. The 

Toyota special tool for this eventuality is a 

very large bolt (identical in diameter to the 

driveshaft), which fits through the hub and 

supports the bearing - if a large enough 

bolt could be obtained, a home-made 

substitute could be made. 

Refitting 

17 Locate the new circlip in the groove on 
the inner end of the driveshaft, and turn the 

clip so its open side is facing downwards (see 

illustration). Use a small amount of grease to 

keep the circlip central in the groove. 

18 Lubricate the driveshaft inner splines with 

transmission oil. Carefully refit the driveshaft 

into the transmission, taking care not to 

damage the oil seal. Turn the driveshaft until it 

engages the splines on the differential gears. 

19 Push the driveshaft fully home, so that the 

circlip engages. Try pulling the shaft out, to 

make sure the circlip is fully engaged. 

20 Apply a little molybdenum disulphide 

grease to the driveshaft outer splines. Pull 

the hub outwards, and insert the outer end of 

2.17 Fit a new circlip to the end of the 

driveshaft 

2.12a Use tiie slotted shoulder (arrowed) 

on the inner joint... 

2.13 Withdraw the driveshaft from the 
splines in the transmission 

the driveshaft. Turn the driveshaft to engage 

the splines in the hub, and fully push on the 

hub. 

21 Screw on the new driveshaft nut (see 

illustration), and use it to draw the driveshaft 

fully through the hub. Delay fully-tightening the 

nut until the wheel is back on, and the car has 

been lowered to the ground. If the nut cannot 

be accessed when the wheel is fitted, then 
tighten the driveshaft nut using the holding tool 

as described on removal, see paragraph 5. 

22 Locate the hub onto the lower balljoint, 

and secure with the nut and retaining clip. 

Tighten the nut to the specified torque. If the 

split pin hole is not lined up, the nut may be 

tightened up to a further 60°. 

23 Locate the track rod end balljoint into the 

swivel hub. Tighten the nut to the specified 

torque, then secure with a new split pin. If the 

split pin hole is not lined up, the nut may be 

tightened up to a further 60°. 

2.21 Fit anew hub/driveshaft retaining nut 

2.12b ...to tap against when using a drift 

to remove driveshaft 

2.15 Prising out the old driveshaft circlip 

24 Fill the transmission, and check the level 

as described in Chapter 7A or 7B. 

25 Fully tighten the driveshaft nut to the 

specified torque, and then stake the nut into 

the driveshaft groove (see illustration). 

26 Refit the wheel, and lower the car to 

the ground. Tighten the wheel nuts to the 

specified torque. 

3. Driveshaft inner joint gaiter - 
renewal ge 

1 The inner joint gaiter is best renewed with the 

driveshaft removed from the car, as described 

in Section 2. Note that if both the inner and 

outer gaiters are being renewed at the same 

time, the outer gaiter can only be removed 

from the inner end of the driveshaft, once the 

inner joint and gaiter have been removed. 

2.25 Use a punch to stake the nut in 

position on completion 
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3.3a Using a screwdriver, release the 

securing clips... 

3.5 Separate the inner joint from the tripod 

2 If required, mount the driveshaft in a vice. 

3 Note the fitted location of both of the inner 
joint gaiter retaining clips, then release the clips 
from the gaiter, and slide the gaiter back along 

the driveshaft a little way (see illustrations). 
4 Mark the driveshaft in relation to the joint 

A 

3.7 Mark the tripod in relation to the shaft 

3.9 Slide off the inner joint gaiter 

3.3b ...and remove them from the gaiter 

3.6 Extract the circlip from the end of the 

driveshaft 

housing, to ensure correct refitting (see 

illustration). ; 

5 Remove the inner joint housing from the 
tripod (see illustration). 

6 Extract the circlip retaining the tripod on the 
driveshaft (see illustration). 

ba 

3.8a Tap the inner casting of the tripod... 

3.12a Slide the new small retaining clip 

onto the shaft... 

3.4 Mark the inner joint in relation to the 

shaft 

7 Check that the inner end of the driveshaft 

is marked in relation to the splined tripod hub. 

If not, use dabs of paint on the driveshaft and 
one end of the tripod (see illustration). 

8 Using a soft-metal drift on the tripod centre 

hub (not on the outer rollers), tap off the tripod 
from the end of the driveshaft (see illustrations). 

9 Finally, slide off the inner gaiter (see 

illustration). 

10 If the outer gaiter is also to be renewed, 

remove it with reference to Section 4. 

11 Clean the driveshaft, and obtain a new 

joint retaining circlip. The gaiter retaining clips 

must also be renewed. 

12 Slide the new gaiter on the driveshaft, 

together with new clips (see illustrations). 
13 Refit the tripod on the driveshaft splines, 

if necessary using a soft-faced mallet and a 

suitable socket to drive it fully onto the splines. 

It must be fitted with the previously-made 

marks aligned (see illustrations). Secure it in 

3.8b ...to remove it from the shaft 

3.12b ... followed by the new gaiter 
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3.13a Line up the paint marks and refit the 
tripod... 

position using a new circlip. Ensure that the 

circlip is fully engaged in its groove. 

14 Scoop out all of the old grease from the joint 
housing, then pack the joint and gaiter with new 

grease (see Specifications at the beginning of 

this Chapter) (see illustration). Guide the joint 

housing onto the tripod joint, making sure that 
the previously-made marks are aligned. 
15 Slide the gaiter along the driveshaft, and 
locate it on the tripod joint housing. The small- 

diameter end of the gaiter must be located in 
the groove on the driveshaft, while the larger 

end of the gaiter should also locate in a groove 
on the housing. 

16 Ensure that the gaiter is not twisted or 

distorted, then insert a small screwdriver 

under the lip of the gaiter at the housing end. 

This will allow trapped air to escape. 

17 Remove the screwdriver, then fit the retaining 

clips and tighten them (see illustrations). 

4 Driveshaft outer joint gaiter- 2 
renewal 

VW 
1 The outer CV joint gaiter can only be 
renewed by removing the inner gaiter first as 

described in Section 3. 
2 |f required, mount the driveshaft in a vice. 

3 Note the fitted location of both of the outer 
joint gaiter retaining clips, then release the 

clips from the gaiter, and slide the gaiter back 
along the driveshaft, and off the inner end 
(see illustrations). 
4 Slide the new gaiter (together with new 

clips) onto the driveshaft. 

4.3c ... then slide the gaiter off the CV 
joint, and off the inner end of the shaft 

3.17a Fit new gaiter retaining clips and 

secure them using pliers... : 

5 Scoop out all of the old grease, then 

pack the joint and gaiter with new grease 

(see Specifications at the beginning of this 
Chapter). Take care that the fresh grease does 

not become contaminated with dirt or grit as it 
is being applied. 

RES ng ~ 

4.3a Using a screwdriver, release the outer 
joint gaiter’s smaller... 

a a ha y 

4.6a Locate the gaiter onto the CV joint 

3.14 Pack the joint and gaiter with new 

grease 

3.17b ...0Or special securing clip pliers 

6 Move the gaiter along the driveshaft, and 

locate it over the joint and onto the outer CV 

joint housing (see illustrations). The small- 
diameter end of the gaiter must be located in 
the groove on the driveshaft. 

7 Ensure that the gaiter is not twisted or 

4.3b ...and larger-diameter clips... 

ne 

4.6b ...and secure in place with new 

retaining clips 
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4.8 Use special pliers (as seen), long-nose 

pliers or side-cutters depending on type of 

clip fitted 

distorted, then insert a small screwdriver 

under the lip of the gaiter at the housing end, 

to allow any trapped air to escape. 

8 Remove the screwdriver, fit the retaining 

clips in their previously-noted positions, and 

tighten them (see illustration). 

5 Driveshafts- 
inspection and joint re renewal 

HEE 
1 If any of the checks described in the 
relevant part of Chapter 1 reveal apparent 

excessive wear or play in any driveshaft 

joint, first remove the wheel, and check the 

condition of the driveshaft nut. As it should 

have been staked in place when it was fitted, 

it is unlikely to be loose. If this is a concern, 

however, relieve the staking with a hammer 

and punch, and check that it is tightened to 

the specified torque. Repeat this check on the 

other side of the car. 

2 Road test the car, and listen for a metallic 

clicking from the front as the car is driven 

slowly in a circle on full lock. If a clicking 

noise is heard, this indicates wear in the outer 

constant velocity joint, which means that the 

joint must be renewed; reconditioning is not 

possible. 
3 The outer CV joint is part of the driveshaft, 

and is not available separately. 

4 If vibration, consistent with roadspeed, is 

felt through the car when accelerating, there is 

a possibility of wear in the inner tripod joints. 

5 To’renew an inner tripod joint, remove the 

driveshaft as described in Section 2, then 

separate the joint from the driveshaft with 

reference to Section 3. 
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Qet 

Contents Section number 

ABS hydraulic unit - removal and refitting...................0- 1 

ABS wheel sensors — testing, removal and refitting.............. 16 
Anti-lock braking system (ABS) - general information............ 14 
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Handbrake cables — removal and refitting..................05. 19 
Handbrake lever — removal, refitting and adjustment............. 18 
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Easy, suitable for 
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Fairly easy, suitable 

for beginner with 

some experience 
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Brake pedal 
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MepaImiUnTielSC/NUD TUMOUR tay as ae tame Glare eas de Ga lyase ele kee elk waa 

GahPere Piston ciametele. Me athe dere ce Pea a om wanes wile ional eerie eons 
Brake pad thiGkmess: (Minin) |: seein tts oes ely 2 acct oersi sents nls ayant ane 

Rear drum brakes 

“A STe heaton cak, marie eel eerictey Aen Dirks coe a emer acne Bnet each aera iairtaas 

New 

LW lalleciWig ilcvestas gieas xi Meecieh ae kw ine aierm ln ace ene Fe en Khel ee chadacors 

Drum internal diameter: 

Width 

Fairly difficult, SS 
suitable for competent EN 

R DIY mechanic 

Section number 

Handbrake warning light switch — removal and refitting .......... 20 

Hydraulic pipes and hoses — inspection, removal and refitting..... 10 
mydraulie system\-= DIGeGiING te ctee st aoesee ates ei arte tar 11 
Master cylinder — removal and refitting ................+..+.-. 8 

Rear brake drum — removal, inspection and refitting............. 5 
Rear brake shoes — renewal... 2 si scar den cede ees cole wee eo 6 

Rear wheel cylinder — removal, overhaul and refitting............ 7 
Vacuum servo unit — testing, removal and refitting .............. 12 
Vacuum servo unit vacuum hose and non-return valve — removal, 

testing and ‘refitting... 55 ass, on ee aca eT abe eens i el 13 

Difficult, suitable SS | Very difficult, 
w~ 

for experienced DIY SN 

~ 

suitable for expert 

mechanic DIY or professional 

S EN oS 

121.6 to 131.6 mm 

135.8 to 145.8 mm 

1.0 to 6.0 mm 

1.5 to 2.5 mm 

Ventilated disc, with single sliding-piston caliper 

Bosch 

JURID 682 

11.0 mm 

1.0 mm 

247.0 mm 

20.0 mm 

18.0 mm 

0.025 mm 

0.050 mm 

48.0 mm 

1.0 mm 

Leading and trailing shoes, with automatic adjusters 

Ferodo 3627 F 

4.5mm 

1.0 mm 

200.0 mm 

201.0 mm 

30.0 mm 

17.5 mm 
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Master cylinder 
NIVPO tented sare nel cri micteat  AiNa Re aterm 

Travel (primary/secondary) 
Reservoir: 

Capacity 
Make 

Brake servo 

Diameter 

Make 

Torque wrench settings 
ABS hydraulic unit to body................. 

ABS wheel sensor securing bolts............ 
Brake spine UNIONS iwi tats we ittect vile lalate alee 
Caliper guide pin bolts 
GalipemhoseUnlOninetet es ecnlets ch shite tera. 
Caliper mounting bracket (carrier) bolts....... 

Handbrake lever mounting bolts ............ 
Master cylinder-to-servo mounting nuts ...... 
Rear wheel cylinder mounting bolt........... 
Roadwheel’nutsie a5 eta Pisses a « oereaye 
Servoipushrod |ocknuts 2's. aie < «chon. oe oe 
Servo-to-body mounting nuts .............. 

Valve type 

20.64 mm 
18.0 mm 

0.22 litres 

Bosch 

228.6mm (9 inches) 
Bosch 

Single action 

ABS REF 8.0 

Bosch 

See Lubricants and fluids 

1 General information 

The braking system is of diagonally split, 

dual-circuit design, with ventilated discs at the 
front, and drum brakes at the rear. All models 

have an anti-lock braking system (ABS) as 
standard. The front calipers are of single 

sliding-piston design, using asbestos-free 
pads. The rear drum brakes are of the leading 
and trailing shoe type, and are self-adjusting. 

The vacuum servo unit uses inlet manifold 
depression (generated only when the engine is 

running) to boost the effort applied by the driver 

at the brake pedal and transmits this increased 
effort to the master cylinder pistons. 

Models are also equipped with Electronic 

Brake force Distribution (EBD). This is an 

electronically-managed version of the rear 

brake regulator valve (fitted to non-ABS 
vehicles). To prevent rear wheel lock-up, 

the ABS unit software limits the brake fluid 
pressure supplied to the rear wheels. 

The handbrake is cable-operated, and acts 

on the rear brakes. The cables operate on the 

rear trailing brake shoe operating levers. 

All models have a conventional brake 
system, together with an ABS hydraulic unit 
fitted between the master cylinder and the four 
brake units at each wheel. For more information 
on the system, refer to Section 15. 

Precautions 

The car’s braking system is one of its most 

important safety features. When working on 

the brakes, there are a number of points to be 

aware of, to ensure that your health (or even 

your life) is not being put at risk. 

e When servicing any part of the system, 

work carefully and methodically - do not 

take short-cuts; also observe scrupulous 

cleanliness when overhauling any part of the 

hydraulic system. 

e Always renew components in axle sets, 

where applicable — this means renewing brake 

pads, shoes, etc, on BOTH sides, even if only 

one set of pads is worn, or one wheel cylinder 

is leaking (for example). In the instance of 

uneven brake wear, the cause should be 

investigated and fixed (on front brakes, 

sticking caliper pistons is a likely problem). 

e Use only genuine Toyota parts, or at least 

those of known good quality. 

e Although genuine Toyota brake pads and 

shoes are asbestos-free, the dust created 
by wear of non-genuine parts may contain 

asbestos, which is a health hazard. Never 
blow it out with compressed air, and don’t 
inhale any of it. 

e DO NOT use petroleum-based solvents 
to clean brake parts; use brake cleaner or 

methylated spirit only. 

¢ DO NOT allow any brake fluid, oil or grease 
to contact the brake pads or disc. 

Warning: Brake fluid is poisonous. 

Take care to keep it off bare 

skin, and in particular not to 

get splashes in your eyes. The fluid also 

attacks paintwork and plastics - wash 

off spillages immediately with cold water. 

Finally, brake fluid is highly inflammable, 

and should be handled with the same care 
as petrol. 

2 Front brake pads - 
renewal 

Mir 
Note: Refer to the precautions in Section 1 
before proceeding. 

1 Apply the handbrake. Loosen the front 
wheel nuts, and then jack up the front of the 

car and support it on axle stands (see Jacking 
and vehicle support). Remove the front 

wheels. Work on one brake assembly at a 
time, using the assembled brake for reference 
if necessary. 

2 Slacken and remove the caliper guide pin 
bolts (see illustration). 

3 With the guide pin bolts removed, 
withdraw the caliper from the brake pads 
(see illustration). If required, the upper guide 
pin bolt can be left in place, and the caliper 
swiveled upwards from the brake pads. 

4 Make a note of how the pads are fitted, 
and remove the outer and inner brake pads 
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from the brake mounting bracket (see 
illustrations). 

5 With the two brake pads removed, check 

the anti-rattle shims are still located in the 

mounting bracket (see illustration). 

6 First measure the thickness of each brake 
pad’s friction material (not including the 
backing plate). If either pad is worn at any 
point to the specified minimum thickness or 

less, all four pads must be renewed. Also, 
the pads should be renewed if any are fouled 
with oil or grease; there is no satisfactory 

way of degreasing friction material, once 
contaminated. If any of the brake pads are 

' worn unevenly, or are fouled with oil or grease, 

trace and rectify the cause before reassembly. 

7 lf the brake pads are still serviceable, 

carefully clean them using a clean, fine wire 
brush or similar, paying particular attention to 

the sides and back of the metal backing. If the 

pads are ‘glazed’ (have a shiny appearance) it 
may be helpful to roughen the surface of the 

friction material in order to restore the pads’ 

braking effectiveness. Clean out the grooves 

in the friction material (where applicable), and 

pick out any large embedded particles of dirt 
or debris. Carefully clean the pad locations in 

the caliper body/mounting bracket. 

8 Prior to fitting the pads, check that the guides 

are free to slide easily in the caliper mounting 

bracket, and the rubber boots are not damaged. 

Brush the dust and dirt from the caliper and 

piston, but do not inhale it, as it may contain 

asbestos, which is a health hazard. Inspect the 

dust seal around the piston for damage, and the 

piston for evidence of fluid leaks, corrosion or 

damage. If attention to any of these components 

is necessary, refer to Section 3. 

' 9 The caliper piston must be pushed back 
into the caliper to make room for the new 

pads — this may require considerable effort. 

Either use a G-clamp, sliding-jaw (water 

pump) pliers, or suitable pieces of wood as 

levers (see illustration). 

Caution: Pushing back the piston causes a 

reverse-flow of brake fluid, which has been 

known to ‘flip’ the master cylinder rubber 

seals, resulting in a total loss of braking. To 

avoid this, clamp the caliper flexible hose 

and open the bleed screw - as the piston is 

pushed back, the fluid can be directed into 

a suitable container using a hose attached 

to the bleed screw. Close the screw just 

before the piston is pushed fully back, to 

ensure no air enters the system. 

10 If the recommended method of opening a 
bleed screw before pushing back the piston 

is not used, the fluid level in the reservoir will 

rise, and possibly overflow. Make sure that 
there is sufficient space in the brake fluid 
reservoir to accept the displaced fluid and, if 
necessary, siphon some off first. Any brake 

fluid spilt on paintwork should be washed off 
with clean water without delay — brake fluid is 

also a highly effective paint-stripper. 
41 Where applicable, refit the pad upper and 

lower anti-rattle shims to the mounting bracket 

(see illustration). 

2.2 Unscrew and remove the guide pin 

bolts 

2.4a Remove the outer... 

12 Although not essential, it is useful to apply 

a little copper brake grease to the edges of 

the pads in the areas which will slide in the 

mounting bracket (such as the end lugs, or 

‘ears’) (see illustration). Though anti-squeal 

2.5 If required, withdraw the anti-rattle 

shims from the mounting bracket 

fitted correctly 

2.4b ... and inner brake pads 

shims are fitted, there is no harm in applying 

a little brake grease to the backs of the pads, 

where they will contact the caliper pistons. 

Ensure that no grease ends up on the pad 

friction material, or on the disc. 

2.9 Using a DIY clamping tool to squeeze 

back the caliper pistons 

2.12 Apply a little copper grease to the 

pad-to-bracket surfaces 
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2.14 Make sure the guide fits in the flat of 

the caliper to prevent it from turning 

13 Install the pads, ensuring that the friction 

material of each pad is against the brake disc. 

On genuine Toyota pads, the inner pad may 

have a wear indicator plate — if so, this should 

be facing upwards. 

14 Refit the brake caliper or pivot the caliper 

down into position. Install the guide pin bolt(s), 

tightening them to the specified torque setting 

(see illustration). 

15 On completion, firmly depress the brake 

pedal a few times, to bring the pads to their 

normal working position. Check the level of 

the brake fluid in the reservoir, and top-up if 

necessary. 

16 Give the car a short road test, to make 

sure that the brakes are functioning correctly, 

and to bed-in the new linings to the contours 

of the disc. New linings will not provide 

maximum braking efficiency until they have 

bedded-in; avoid heavy braking as far as 

possible for the first hundred miles or so. 

3.2 Slacken the brake pipe union on the 

caliper 

3.6 Caliper mounting bracket retaining 

bolts 

3 Front brake caliper - 
removal, overhaul and refitting 

Wii 
Note: Refer to the precautions in Section 1 

before proceeding. 

Removal 

1 Apply the handbrake. Loosen the front 

wheel nuts, and then jack up the front of the 

car and support it on axle stands (see Jacking 

and vehicle support). Remove the appropriate 

front wheel. 

2 If the caliper is to be completely removed (as 

opposed to simply being unbolted and moved 

to one side for other servicing work to be carried 

out) fit a brake hose clamp to the flexible hose 
leading to the caliper. This will minimise brake 

fluid loss during subsequent operations. Loosen 

the union on the caliper end of the flexible hose 

(see illustration). Once loosened, do not try to 

unscrew the hose at this stage. 

3 Unscrew and remove the upper and lower 

guide pin bolts (see illustration). 

4 The caliper can now be removed from the 

mounting bracket. If it is simply to be unbolted 

and moved aside, support it from a convenient 

point under the wheel arch, using a piece of wire, 

string, or a cable-tie. Do not allow the caliper to 

hang unsupported on its flexible hose. 

5 To remove the caliper completely, support 

it in one hand, and prevent the hydraulic hose 

from turning with the other hand. Unscrew 

the caliper from the hose, making sure that 

the hose is not twisted unduly or strained. 

3.3 Unscrew and remove the guide pin 

bolts 

3.15a Withdraw the guide... 

Once the caliper is detached, plug the open 

hydraulic unions in the caliper and hose, to 

keep out dust and dirt. 

6 If required (for instance, when renewing 

the discs), the caliper carrier bracket can be 

unbolted from the hub carrier (see illustration). 

Overhaul 

Note: Before starting work, check on the 

availability of parts (caliper overhaul kit/seals). 

7 With the caliper on the bench, brush away 

all traces of dust and dirt, but take care not to 

inhale any dust, as it may be harmful to your 

health. 
8 Pull the dust cover rubber seal from the end 

of the piston. 

9 Apply air pressure to the fluid inlet union 

to eject the piston. Only low air pressure is 

required for this, such as is produced by a 

foot-operated tyre pump. 

Caution: The piston may be ejected with 

some force. Position a thin piece of wood 

between the piston and the caliper body to 

prevent damage to the end face of the piston 

in the event of it being ejected suddenly. 

10 Using a suitable blunt instrument, prise 

the piston seal from the groove in the cylinder 

bore. Take care not to scratch the surface of 

the bore. 

11 Clean the piston and caliper body with 

methylated spirit, and allow to dry. Examine 

the surfaces of the piston and cylinder bore 

for wear, damage and corrosion. If the piston 

alone is unserviceable, a new piston must be 

obtained, along with seals. If the cylinder bore 

is unserviceable, the complete caliper must be 

renewed. The seals must be renewed, regardless 

of the condition of the other components. 

12 Coat the piston and seals with clean brake 

fluid, and then manipulate the piston seal into 

the groove in the cylinder bore. 

13 Push the piston squarely into its bore, 
taking care not to damage the seal. 

14 Fit the dust cover rubber seal onto the 

piston and caliper, and then depress the 

piston fully. 

15 Prior to fitting the caliper, check that the 

guides are free to slide easily in the caliper 

mounting bracket, and the rubber boots 

are not damaged. Remove the guides and 

lubricate them with grease, to make sure they 
are free to slide (see illustrations). 

3.15b ... and rubber boot/gaiter 
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Refitting 
16 Refit the caliper by reversing the removal 

operations. Make sure that the flexible brake 

hose is not twisted. Tighten the mounting 

bolts and wheel nuts to the specified torque. 

17 Bleed the brake circuit according to the 

procedure given in Section 11, remembering 

to remove the brake hose clamp from the 

flexible hose. Make sure there are no leaks 

from the hose connections. Test the brakes 

carefully before returning the car to normal 
service. 

4 Front brake disc - a 
inspection, removal SS 
and refitting EN 

Note: Refer to the precautions in Section 1 

before proceeding. 

Inspection 

1 Apply the handbrake. Loosen the relevant 

wheel nuts, jack up the front of the car and 
support it on axle stands. Remove the 

appropriate front wheel. 

2 Slacken and remove the two caliper 

mounting bracket securing bolts (see 
illustrations), and then withdraw the caliper, 

complete with mounting bracket from the front 

brake disc. Do not disconnect the flexible 

hose. Support the caliper on an axle stand, 

or suspend it out of the way with a piece of 

wire, taking care to avoid straining the flexible 

hose. 
3 Temporarily refit two of the wheel nuts to 

diagonally opposite studs, with the flat sides 
of the nuts against the disc. Tighten the nuts 

progressively, to hold the disc firmly. 

4 Scrape any corrosion from the disc. Rotate 

the disc, and examine it for deep scoring, 

grooving or cracks. Using a micrometer, 

measure the thickness of the disc in several 

places. The minimum thickness is stamped 
on the disc hub. Light wear and scoring is 

normal, but if excessive, the disc should be 

removed, and either reground by a specialist, 
or renewed. If regrinding is undertaken, the 

minimum thickness must be maintained. 
Obviously, if the disc is cracked, it must be 

renewed. 
5 Using a dial gauge or a flat metal block and 

my 

f 
i 

4.10a Remove the securing screw... 

4.2a Undo the caliper mounting bracket 

retaining bolts... 

feeler gauges, check that the disc run-out 10 mm 

from the outer edge does not exceed the limit 

given in the Specifications. To do this, fix the 

measuring equipment, and rotate the disc, noting 

the variation in measurement as the disc is 

rotated. The difference between the minimum 

and maximum measurements recorded is the 

disc run-out. 

6 If the run-out is greater than the specified 

amount, check for variations of the disc 

thickness as follows. Mark the disc at eight 

positions 45° apart then, using a micrometer, 

measure the disc thickness at the eight 

positions, 15 mm in from the outer edge. If the 

variation between the minimum and maximum 

readings is greater than the specified amount, 

the disc should be renewed. 

7 The hub face run-out can also be checked 

in a similar way. First remove the disc 
as described later in this Section, fix the 

measuring equipment, then slowly rotate the 

hub, and check that the run-out does not 

exceed the amount given in the Specifications. 

If the hub face run-out is excessive, this 

should be corrected (by renewing the hub 

bearings — see Chapter 10) before rechecking 

the disc run-out. 

Removal 

8 With the wheel and caliper removed, remove 

the wheel nuts, which were temporarily refitted 

in paragraph 3. 

9 Mark the disc in relation to the hub, if it is to 

be refitted. 

10 Remove the Torx retaining screw, and 

withdraw the disc from the front hub (see 

illustrations). 

4.10b ... and remove the brake disc 

4.2b ...and withdraw the caliper and 

mounting bracket 

11 If the disc is a tight fit, two bolt holes are 

provided in the disc, which can be used to 

draw it off. Screw two bolts into these holes, 

and tighten them evenly to pull the disc off 

(see illustration). 

Refitting 

12 Make sure that the disc and hub mating 
surfaces are clean, then locate the disc on the 

front hub. Align the previously-made marks if 

the original disc is being refitted. 

13 Refit the Torx retaining screw. 

14 Refit the brake caliper and mounting 

bracket. 

15 Refit the wheel, and lower the car to the 

ground. Tighten wheel nuts to their specified 

torque. 

16 Test the brakes carefully before returning 

the car to normal service. 

5 Rearbrakedrum- = & 
removal, inspection ss Ny 
and refitting : 

Note: Refer to the precautions in Section 1 

before proceeding. 

Removal 

1 Chock the front wheels, release the 

handbrake and engage 1st gear. Loosen the 

relevant wheel nuts, jack up the rear of the car 

and support it on axle stands (See Jacking and 

vehicle support). Remove the appropriate rear 
wheel. 

2 Undo the Torx retaining screw from the rear 

brake drum (see illustration). It should be 

4.11 Fit two suitable bolts into the holes 

provided, and tighten them evenly 
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5.2 Remove the drum securing screw 

5.3b ... to draw the drum off without 
damaging the shoes 

possible to pull the drum off by hand - if not, 

first check that the handbrake is fully released. 

Removal often means turning the drum, and 

trying to pull a little at either side. Another option 

is to try loosening the handbrake adjuster nut 

6.2 Note how the components are fitted 

before dismantling 

6.4b ... which releases the cups and 

hold-down springs... 

5.3a_ Fit two suitable bolts into the holes 

provided, and tighten them evenly 

erence nis m By 

5.4 Rear brake shoe adjuster wheel 

inside the car (refer to Section 19). Do not use 

too much force in removing the drum, or the 

shoe components could be damaged. 
3 Two bolt holes are provided in the drum, 

which can be used to draw the drum off. Screw 

6.4a Use pliers to depress and twist the 

cups... 

Veta Oe 
6.4c ...and allows the pins to be 

withdrawn from the rear 

two bolts into these holes, and tighten them 

evenly to pull the drum off (see illustrations). 

4 The last option is to insert a slim, flat-bladed 

screwdriver through the wheel bolt hole, and 

try to turn the toothed wheel which operates 

the shoe adjuster (see illustration). 

5 With the brake drum removed, clean the 

dust from the drum, brake shoes, wheel 

cylinder and backplate, using brake cleaner or 

methylated spirit. Take care not to inhale the 

dust, as it may contain asbestos. 

Inspection 

6 Clean the inside surfaces of the brake 

drum, and then examine the internal friction 

surface for signs of scoring or cracks. If the 

drum was difficult to remove, this may have 

been due to a wear lip on the outer edge. If 

it is cracked, deeply scored, or has worn to a 

diameter greater than the maximum given in 

the Specifications, then it should be renewed, 

together with the drum on the other side. 

7 Regrinding of the brake drum is not 

recommended. 

8 Check the wheel cylinder for signs of fluid 

leakage. A clue to a cylinder that may have 

just started leaking is a build-up of black 

brake dust around the cylinder rubber boots. 

Carefully lift their rubber boots with a small 

screwdriver, and look for dampness. Renew if 

necessary, as described in Section 7. 

Refitting 

9 Refitting is a reversal of removal, noting the 

following points: 

a) Secure the drum with the Torx retaining 

screw. 
b) With the wheel refitted and the car 

lowered to the ground, apply the 

footbrake and handbrake fully several 

times, to centre up the shoes and to set 

the automatic adjuster. 

c) Test the brakes carefully before returning 

the car to normal service. 

6 Rear brake shoes — 
renewal 

Hii 
Note: Refer to the precautions in Section 1 
before proceeding. 

1 Remove the rear brake drums as described 
in Section 5. 

2 Before going any further, note the fitted 

position of the springs and the brake shoes 

(if possible, take a digital picture) (see 
illustration). 

3 Clean the components with brake cleaner, 

and allow to dry. Position a tray beneath the 

backplate to catch the fluid and residue. 

4 Remove the two shoe hold-down springs, 

use a pair of pliers to depress and twist the 

cups so that they can be withdrawn off the 
pins. Remove the hold-down pins from the 
backplate (see illustrations). 

5 Noting how it is fitted, unhook and remove 

the shoe from the lower mounting, and then 
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6.5a Unhook the brake shoe from the 

lower pivot... 

using a pair of thin-nosed pliers unclip the 

lower spring (see illustrations). 

6 Noting how the upper spring is fitted, 

unhook and remove the front shoe from the 

adjusting rod (see illustrations). 

7 Remove the upper spring from the rear shoe 
(see illustration). 

8 Pull out the rear shoe, complete with 

adjusting mechanism, and unhook the 

handbrake cable end fitting from the operating 

iever (see illustrations). 

9 To prevent the wheel cylinder pistons from 

being accidentally ejected, fit a suitable elastic 

band or wire lengthways over the cylinder/ 

pistons (see illustration). DO NOT press the 
brake pedal while the shoes are removed. 

10 Working on a clean bench, pull the leading 

shoe from the strut and brake shoe adjuster, 

noting how it is attached, then unhook the 

upper return spring from the shoes. Pull the 

adjustment strut to release it from the trailing 

brake shoe, and remove the strut rear return 

spring (see illustration). 

11 If the wheel cylinder shows signs of fluid 
leakage, or if there is any reason to suspect it 

of being defective, inspect it now, as described 
in the next Section. 
12 Clean the backplate, and apply small 

amounts of high melting-point brake grease 

to the brake shoe contact points (see 

illustration). Be careful not to get grease on 

any friction surfaces. 
13 Lubricate the sliding components of 

the brake shoe adjuster with a little high 

melting-point brake grease, but leave the 

serrations on the eccentric cam clean. 

14 Fit the new brake shoes using a reversal 

6.9 Wrap an elastic band around the wheel 

cylinder while the shoes are removed 

6.5b ... and unhook and remove the shoe 

lower spring 

complete with adjuster wheel and thread 

of the removal procedure, but set the adjuster 

to its minimum length before assembling it to 

the trailing shoe. 

15 Carry out the renewal procedures on the 

remaining rear brake. 

6.8a Withdraw the rear brake shoe with 

adjuster bar... 

6.10 Passenger side (near side) shoe 

assembly - front view 

6.6a Release the upper spring from the 

brake shoe... 

6.7 Unhook and remove the shoe upper 

spring 

16 Before refitting the drum, check its 

condition as described in Section 5. 

17 With the drum in position, refit the wheel. 

18 Lower the car to the ground, and tighten 

the wheel nuts to the specified torque. 

6.8b ...and disconnect the handbrake 

cable from the brake lever 

6.12 Clean the backplate and apply brake 

grease to the positions shown 
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7.3 Using a brake hose clamp 

19 Depress the brake pedal several times, in 

order to operate the self-adjusting mechanism 

and set the shoes at their normal operating 

position. 

20 Make several forward and reverse stops, 

and operate the handbrake fully two or three 

times (adjust the handbrake as required — see 

Section 19). Give the car a road test, to make 
sure that the brakes are functioning correctly, 
and to bed-in the new shoes to the contours 

of the drum. Remember that the new shoes 

will not give full braking efficiency until they 

have beddec-in. 

7 Rear wheel cylinder - we 
_ removal, overhaul and refitting x 

wy 

Note: Refer to the precautions in Section 1 
before proceeding. Also bear in mind that 

if the brake shoes have been contaminated 

by fluid leaking from the wheel cylinder, they 

must be renewed. The shoes on BOTH sides 
of the car must be renewed, even if they are 

only contaminated on one side. 

Removal 

1 Remove the brake drum as described in 
Section 5. If the wheel cylinders have been 

leaking, there will probably be a significant 

build-up of brake dust on the failed seals (the 

dust sticks to the leaking fluid). A leak can be 

confirmed by carefully prising up the outer 

lip of the seal - any wetness means a new 

cylinder will be needed. 

2 In recent years, the availability of wheel 

8.1 Disconnect the brake fluid level sensor 

wiring connector 

cylinder repair kits has greatly decreased, 

but it may still be worth asking. Wheel 

cylinders do not have to be fitted in pairs 

(providing they are the same size), but if 

one is leaking, it’s reasonable to assume 

the other one soon will be too. If the leak 

has been going on for some time, it may 

be serious enough to have contaminated 

the brake shoes, in which case new shoes 

should be fitted on BOTH sides. 

3 Minimise fluid loss either by removing 

the master cylinder reservoir cap, and then 

tightening it down onto a piece of polythene 

to obtain an airtight seal, or by using a brake 

hose clamp or similar tool, to clamp the 

flexible hose at the nearest convenient point 

to the wheel cylinder (see illustration). 

4 Pull the brake shoes apart at their top 

ends, so that they are just clear of the wheel 

cylinder. The automatic adjuster will hold the 

shoes in this position so that the cylinder can 

be withdrawn. 

5 Wipe away all traces of dirt around the 

hydraulic union at the rear of the wheel 

cylinder, then undo the union nut (see 

illustration). This nut may well be very tight 

— it pays to apply penetrating oil (or WD-40) in 

advance, and to use a proper brake spanner 

when loosening it. 

6 Unscrew the bolt securing the wheel 

cylinder to the backplate. 

7 Withdraw the wheel cylinder from the 

backplate so that it is clear of the brake shoes. 

Plug the open hydraulic unions to prevent 

entry of dirt, and to minimise further fluid loss 

whilst the cylinder is detached. 

8.3 Unscrew the pipe unions on the side of 

the master cylinder 

Overhaul 

8 No overhaul procedures or parts were 

available at the time of writing - check 

availability of spares before dismantling. 

Renewing a wheel cylinder as a unit is 

recommended. 

Refitting 

9 Wipe clean the backplate and remove the 

plug from the end of the hydraulic pipe. Fit the 

cylinder onto the backplate and screw in the 

hydraulic union nut by hand, being careful not 

to cross-thread it. 
10 Tighten the mounting bolt, and then fully 

tighten the hydraulic union nut. 

11 Retract the automatic brake adjuster 

mechanism, so that the brake shoes engage 

with the pistons of the wheel cylinder. To do 
this, prise the shoes apart slightly, turn the 

automatic adjuster to its minimum position, 

and release the shoes. 
12 Remove the clamp from the flexible 

brake hose, or the polythene from the master 

cylinder (as applicable). 
13 Refit the brake drum with reference to 

Section 5. 
14 Bleed the hydraulic system as described in 

Section 11. Providing suitable precautions were 

taken to minimise loss of fluid, it should only be 
necessary to bleed the relevant rear brake. 

15 Test the brakes carefully before returning 
the car to normal service. 

8 Master cylinder - ee 
removal and refitting x 

~ 

Note: Refer to the precautions in Section 1 

before proceeding. 

Removal 

1 Disconnect the wiring plug for the fluid level 

warning sensor from the top of the reservoir 

(see illustration). 

2 Draw off the hydraulic fluid from the 

reservoir, using an old battery hydrometer or 

similar. Alternatively, raise the car, remove the 

wheels, then slacken the front bleed nipples 

and drain the fluid from the reservoir. 

3 Identify the locations of the brake pipes 

on the master cylinder, then unscrew the 

union nuts and disconnect the pipes (see 

illustration). Use a proper brake pipe spanner 

when loosening them. Plug the open hydraulic 

unions in the master cylinder and pipes to 
keep out dust and dirt. 

4 Undo the master cylinder securing nuts, 
and then withdraw the master cylinder from 

the studs on the servo unit (see illustration). 

Recover the O-ring — a new one will be needed 
when refitting. 

5 If required, the reservoir can be removed 

from the cylinder by releasing the plastic 

legs on the bottom of the reservoir, from the 

mounting pins on the master cylinder (see 

illustration). Recover the reservoir seals, and 

fit new ones when reassembling. 
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8.4 Unscrew the master cylinder mounting 

nuts 

9.3 ...and withdraw the clevis pin from ‘ 

the pushrod 

6 If the master cylinder is faulty, it must be 

renewed. At the time of writing, no overhaul 

kits were available. 

Refitting 

7 Refitting is a reversal of the removal 

procedure, noting the following points: 

a) Clean the contact surfaces of the master 

cylinder and servo, and locate a new 

O-ring on the back of the master cylinder. 

b) Refit and tighten the nuts to the specified 
torque. 

c) Carefully insert the brake pipes in the 
apertures in the master cylinder, and then 

tighten the union nuts. Make sure that the 

nuts enter their threads correctly. 

d) Fill the reservoir with fresh brake fluid. 

e) Bleed the brake hydraulic system as 
described in Section 17. 

f) Test the brakes carefully before returning 

the car to normal service. 

9 Brake pedal - 
removal, refitting 

and adjustment 
WHE 

Note: Refer to the precautions in Section 1 

before proceeding. 

Removal 

1 Working inside the car, move the driver’s 

seat fully to the rear, to allow maximum 

working area. 

2 Reach up under the facia panel and pull 

8.5 Release the securing clips (arrowed) to 
release the reservoir 

°9.4 Brake pedal pivot bolt nut 

out the spring clip used to secure the servo 

pushrod clevis pin (see illustration). 

3 Pull out the clevis pin and detach the 

pushrod from the pedal (see illustration). 

4 Unscrew the pedal pivot bolt nut, then slide 
out the bolt and remove the pedal from the 

car (see illustration). Recover the pedal pivot 

sleeve/bush - if it appears worn, obtain a new 

one for reassembly. 

5 If required, the pedal mounting bracket can 

be removed - it is secured to the bulkhead by 

the four servo unit mounting nuts and by a 

further lower mounting bolt (see illustration). 

Refitting 

6 Prior to refitting the pedal, apply a little 

grease to the pivot shaft, pedal sleeve/bush 

and actuator rod. 

7 Refitting is the reversal of the removal 

procedure, but make sure that the pedal 

sleeve/bush and servo operating rod are 

correctly located. 

8 Check and adjust the pedal height if 
necessary as described below. 

Adjustment 

Note: For maximum accuracy, the brakes 

should be bled as described in Section 11 
before carrying out any adjustments. 

9 With the pedal released, measure the 

distance from the floor (directly below the 

pedal), and compare with the specified 

dimension. 
10 If adjustment is necessary, first disconnect 

the wiring plug from the brake light switch. 

Twist the switch and remove it from the pedal 

bracket. 

9.5 Brake pedal mounting bracket 

retaining nuts and bolt 

11 Loosen the locknut on the brake servo 

pushrod, and turn the adjuster as required 

until the pedal height falls within the 

specified range (see illustration). Tighten 

the locknut to the specified torque on 
completion. 

12 Refit the brake light switch, reconnect its 

wiring plug and adjust the switch as described 

in Section 17. 

13 Now press the pedal repeatedly using 

your foot, until the vacuum in the servo is 

dissipated and the pedal has a firm feel. 

14 Check the pedal free play by depressing 

H48367 

9.11 Adjust the pushrod (B) to get the right 
height at (A) 

C Brake light switch 
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10.2 Check for leaks around the wheel 

cylinder union nut 

10.9b ... slide out the securing clip... 

the pedal with your hand until resistance is 
felt — this should be no more than a very few 

millimeters. If the free play is incorrect, recheck 

the servo pushrod adjustment. Incorrect free 

play suggests a problem elsewhere in the 

braking system. 
15 On completion, test the brakes care- 

fully before returning the car to normal 

service. 

10 Hydraulic pipes and hoses - x 
aN ES 

Note: Refer to the precautions in Section 1 

before proceeding. 

Inspection 

1 Jack up the front and rear of the car, and 

a 

10.11a Make sure the hose is secured with 

bolt... 

10.8 Using a brake hose clamp 

tie 

10.9c ...and disconnect the brake hose 

support on axle stands. Make sure the car is 

safely supported on a level surface. 
2 Check for signs of leakage at the pipe 

unions (see illustration), then examine the 

flexible hoses for signs of cracking, chafing 

and fraying. 
3 The brake pipes should be examined 

carefully for signs of dents, corrosion or other 
damage. Corrosion should be scraped off, 

and if the depth of pitting is significant, the 
pipes renewed. This is particularly likely in 

those areas underneath the car body where 

the pipes are exposed and unprotected. 

4 Renew any defective brake pipes and/or 

hoses. 

Removal 

5 lf a section of pipe or hose is to be 

removed, loss of brake fluid can be reduced 
by unscrewing the filler cap, and completely 

10.11b ...and all retaining clips are 

secure 

— 

10.9a Slacken the union nut... 

sealing the top of the reservoir with cling film 

or adhesive tape. Alternatively, the reservoir 

can be emptied (see Section 11). 

6 To remove a section of pipe, hold the 

adjoining hose union nut with a spanner to 
prevent it from turning, then unscrew the 

union nut at the end of the pipe, and release it. 

Repeat the procedure at the other end of the 

pipe, and then release the pipe by pulling out 

the clips attaching it to the body. 

7 Where the union nuts are exposed to the 

weather, they can sometimes be quite tight. 

lf an open-ended spanner is used, burring of 

the flats on the nuts is not uncommon, and for 

this reason it is preferable to use a split ring 

(brake) spanner, which will engage all the flats. 

If such a spanner is not available, self-locking 

grips may be used as a last resort; these may 

well damage the nuts, but if the pipe is to be 

renewed, this does not matter. 

8 To further minimise the loss of fluid when 

disconnecting a flexible brake line from a rigid 

pipe, clamp the hose as near as possible to 

the pipe to be detached, using a brake hose 

clamp or similar (see illustration). 

9 To remove a flexible hose, first clean the 

ends of the hose and the surrounding area, 
and then unscrew the union nuts from the 

hose ends. Remove the spring clip, and 

withdraw the hose from the support bracket 

(see illustrations). Where applicable, unscrew 

the hose from the caliper. 

10 Brake pipes supplied with flared ends 

and union nuts can be obtained individually 

or in sets from Toyota dealers or accessory 

shops. The pipe is then bent to shape, using 

the old pipe as a guide, and is ready for fitting. 

Be careful not to kink or crimp the pipe when 

bending it; ideally, a proper pipe-bending tool 

should be used. 

Refitting 

11 Refitting of the pipes and hoses is a 

reversal of removal. Make sure that all brake 

pipes are securely supported in their clips, 

and ensure that the hoses are not kinked (see 

illustrations). 

12 Check also that the hoses are clear of 

all suspension components and underbody 

fittings (see illustration), and will remain 

clear during movement of the suspension and 
steering. 
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13 On completion, remove any hose clamps 
that have been used and bleed the hydraulic 

system as described in Section 11. 

11 Hydraulic system - 
bleeding 

Note: Refer to the precautions in Section 1 
before proceeding. 

1 Ifthe master cylinder has been disconnected 

and.reconnected, then the complete system 

(all circuits) must be bled of air. If a component 

of one circuit has been disturbed, then only 

that particular circuit need be bled. 

2 Bleeding should start with the furthest bleed 

nipple from the master cylinder, followed by 

the next one until the bleed nipple nearest the 
master cylinder is bled last. 

3 There are many do-it-yourself ‘one-man’ 
brake bleeding kits available from motor 

accessory shops, and it is recommended that 

one of these kits be used wherever possible, 
as they greatly simplify the brake bleeding 
operation. 

4 During the bleeding operation, do not allow 
the brake fluid level in the reservoir to drop 

below the minimum level mark. If the level is 
allowed to fall so far that air is drawn in, the 

whole procedure will have to be started again 

from the beginning. Note: The ignition must 

be switched off (remove the key from the 

ignition). Only use new fluid for topping-up, 

preferably from a freshly-opened container. 

Never use fluid bled from the system. 

5 Before starting, check that all rigid pipes 

and flexible hoses are in good condition, and 

that all hydraulic unions are tight. Take great 

care not to allow hydraulic fluid to come into 

contact with the car paintwork; otherwise the 

finish will be seriously damaged. Wash off any 

spilt fluid immediately with cold water. 

Bleeding 

Basic (two-man) method 

6 Collect together a clear container of 
reasonable size, a suitable length of plastic 

or rubber tubing, which is a tight fit over the 

bleed screw, and a ring spanner to fit the 

screw. The help of an assistant will also be 

required. 

7 Remove the dust cap from the first bleed 

screw in the sequence (see illustration). Fit 

the spanner and tube to the screw, place the 

other end of the tube in the container, and 

pour in sufficient fluid to cover the end of the 

tube. 
8 Ensure that the master cylinder reservoir 

fluid level is maintained at least above the 

MIN level line throughout the procedure (see 

illustration). 

9 Have the assistant fully depress the brake 

pedal several times to build-up pressure, and 

then maintain it on the final downstroke. 

10 While pedal pressure is maintained, 

unscrew the bleed screw (approximately one 

turn) and allow the compressed fluid and air to 

10.12a Check the front brake hoses... 

flow into the container. The assistant should 

maintain pedal pressure, following it down to 

the floor if necessary, and should not release 

it until instructed to do so. When the flow 

stops, tighten the bleed screw again, have 

the assistant release the pedal slowly, and 

recheck the reservoir fluid level. 

11 Repeat the steps given in paragraphs 9 

and 10 until the fluid emerging from the bleed 

screw is free from air bubbles. If the master 

cylinder has been drained and refilled, and 

air is being bled from the first screw in the 

sequence, allow approximately five seconds 

between cycles for the master cylinder 

passages to refill. 

12 When no more air bubbles appear, tighten 

the bleed screw securely, remove the tube 

and spanner, and refit the dust cap. Do not 

overtighten the bleed screw. 

13 Repeat the procedure on the remaining 

bleed screws (see illustration), until all air is 

11.7 Remove the dust cap from the rear 

wheel cylinder bleed screw 

11.13 Remove the dust cap from the front 

caliper bleed screw 

10.12b ...and rear brake hoses 

removed from the system and the brake pedal 
feels firm again. 

Using a one-way valve kit 

14 As their name implies, these kits consist of 

a length of tubing with a one-way valve fitted, 
to prevent expelled air and fluid being drawn 
back into the system; some kits include a 

translucent container, which can be positioned 

so that the air bubbles can be more easily 
seen flowing from the end of the tube. 

15 The kit is connected to the bleed screw, 
which is then opened (see illustration). The 

user returns to the driver’s seat, depresses 

the brake pedal with a smooth, steady stroke, 

and slowly releases it; this is repeated until the 

expelled fluid is clear of air bubbles. 
16 Note that these kits simplify work so 

much that it is easy to forget the master 
cylinder reservoir fluid level; ensure that this is 

maintained at least above the MIN level line at 

all times. 

11.8 Keep the fluid level above the 

minimum level at all times 

BRAK! Pratemecoen 
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11.15 Using a one-man brake bleeding ki 
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12.4 Remove the scuttle panel from the 

rear of the engine compartment 

Using a pressure-bleeding kit 

17 These kits are usually operated by the 

reservoir of pressurised air contained in the 

spare tyre. However, note that it will probably 

be necessary to reduce the pressure to a lower 

level than normal; refer to the instructions 
supplied with the kit. 

18 By connecting a pressurised, fluid-filled 

container to the master cylinder reservoir, 

bleeding can be carried out simply by opening 

each screw in turn (in the sequence given in 

paragraph 2), and allowing the fluid to flow out 

until no more air bubbles can be seen in the 

expelled fluid. 

19 This method has the advantage that the 

large reservoir of fluid provides an additional 

safeguard against air being drawn into the 

system during bleeding. 

20 Pressure-bleeding is particularly effective 

when bleeding ‘difficult? systems, or when 

bleeding the complete system at the time of 

routine fluid renewal. 

All methods 

21 When bleeding is complete, and firm pedal 

feel is restored, wash off any spilt fluid, tighten 

the bleed screws securely, and refit their dust 

caps. 
22 Check the hydraulic fluid level in the 

master cylinder reservoir, and top-up if 

necessary (see Weekly checks). 

23 Discard any hydraulic fluid that has been 

bled from the system; it will not be fit for 

re-use. 
24 Check the feel of the brake pedal. If it 
feels at all spongy, air must still be present in 

w : 1 
fe 

13.2 Disconnect the vacuum hose/valve 

from the servo 

= 

12.5 Brake vacuum hose one-way valve 

the system, and further bleeding is required. 
Failure to bleed satisfactorily after a reasonable 

repetition of the bleeding procedure may be 

due to worn master cylinder seals. 

12 Vacuum servo unit - Ry 
testing, removal and refitting NS 

x 
Note: Refer to the precautions in Section 1 

before proceeding. 

Testing 

1 To test the operation of the servo unit, 

depress the footbrake four or five times to 

dissipate the vacuum, then start the engine 
while keeping the footbrake 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 now 

depressed again, it should be possible to 
hear a hiss from the servo when the pedal is 

depressed. After four or five applications, no 
further hissing should be heard, and the pedal 

should feel harder. 

2 Before assuming that a problem exists in 

the servo unit itself, inspect the non-return 

valve as described in the next Section. 

Removal 

3 Refer to Section 8 and remove the master 

cylinder. 

4 To give better access, remove the wiper 

motor/linkage and scuttle panel from the rear 

of the engine compartment (see illustration), 

as described in Chapter 12. 

5 Pull the vacuum hose/valve from the rubber 

grommet on the front of the servo unit (see 

illustration). 

6 On left-hand-drive models, remove the 

battery and battery tray as described in 

Chapter 5A. 

7 Working inside the car, move the driver’s 

seat fully to the rear, to allow maximum 

working room. 

8 Reach up under the facia panel and pull 

out the spring clip used to secure the servo 
pushrod clevis pin (see illustration 9.2). 

9 Pull out the clevis pin and detach the 

pushrod from the pedal (see illustration 9.3). 

10 Have an assistant support the servo unit 

12.10 Four brake servo mounting nuts 

under the bonnet, then unscrew and remove 

the four nuts from the brake pedal mounting 

bracket (see illustration). 

11 Have your assistant carefully withdraw 

the servo unit into the engine compartment 

— this will also loosen the pedal mounting 
bracket inside the car, but it should remain in 

place due to the lower mounting bolt to the 

bulkhead. 
12 Recover the servo mounting gasket - a 
new one should be used when refitting. 

Refitting 

13 Refitting is a reversal of the removal 

procedure, noting the following points: 
a) Make sure the new gasket is correctly 

positioned on the servo. 

b) Refit the master cylinder, as described in 
Section 8. 

c) Refit the scuttle panel and wiper motor/ 

linkage, as described in Chapter 12. 

d) Test the brakes carefully before returning 
the car to normal service. 

13 Vacuum servo unit vacuum s-& 
hose and non-return valve — SN 
removal, testing and refitting EN 

Note: Refer to the precautions in Section 1 

before proceeding. 

Removal 

1 With the engine switched off, depress the 

brake pedal four or five times, to dissipate any 

remaining vacuum from the servo unit. 

2 Remove the vacuum hose/non-return valve 

by pulling it free from the rubber grommet in 

the servo unit (see illustration). If it is reluctant 

to move, carefully prise it free, taking care not 
to damage the rubber grommet. 

3 Release the securing clips and detach the 

other end of the vacuum hose from the inlet 

manifold connection (see illustrations). 

4 Unclip the vacuum hose from across the 

rear of the inlet manifold, noting its fitted 

position (see illustration). The hose has 

yellow markings to aid refitting. 

5 If the hose or the fixings are damaged or 

in poor condition, they must be renewed. 

The vacuum hose and non-return valve is a 
complete unit and can only be renewed as 
one part. 



13.3a Disconnect the servo vacuum 

hose... 

Testing 

6 Examine the non-return valve for damage 

and signs of deterioration, and renew it 

if necessary. The valve may be tested by 
blowing through its connecting hoses in 
both directions. It should only be possible 
to blow from the servo end towards the inlet 
manifold. 

Refitting 

7 Refitting is a reversal of the removal pro- 
cedure. 

14 ria braking system 

general information 

ABS is fitted to all models as standard. 
The system comprises a hydraulic regulator 

unit and the four roadwheel sensors. The 

regulator unit contains the electronic control 

unit (ECU), the hydraulic solenoid valves 

and the electrically-driven return pump. 

The purpose of the system is to prevent the 

wheel(s) locking during heavy braking. This is 

achieved by automatic release of the brake on 

the relevant wheel, followed by re-application 

of the brake. 
The solenoid valves are controlled by the 

ECU, which itself receives signals from the 
four wheel sensors fitted to the wheel hubs 

which monitor the speed of rotation of each 

wheel. By comparing these signals, the ECU 
can determine the speed at which the vehicle 

is travelling — this information is used instead 

of a vehicle speed sensor signal on some 

models. It can use this speed to determine 

when a wheel is decelerating at an abnormal 

rate, compared to the speed of the car, and 

therefore predicts when a wheel is about to 
lock. During normal operation, the system 

functions in the same way as a non-ABS 

braking system. 

If the ECU senses that a wheel is about 
to lock, it closes the relevant outlet solenoid 
valves in the hydraulic unit, which then isolates 

the relevant brake(s) on the wheel(s) which is/ 
are about to lock from the master cylinder, 

effectively sealing-in the hydraulic pressure. 

If the speed of rotation of the wheel 

continues to decrease at an abnormal rate, 

13.3b ... release the securing clips... 

the ECU opens the inlet solenoid valves 

on the relevant brake(s), and operates 
the electrically-driven return pump which 

pumps the hydraulic fluid back into the 

master cylinder, releasing the brake. Once 
the speed of rotation of the wheel returns 
to an acceptable rate, the pump stops; the 

solenoid valves switch again, allowing the 

hydraulic master cylinder pressure to return 

to the caliper, which then re-applies the 

brake. This cycle can be carried out many 
times a second. 

The action of the solenoid valves and return 
pump creates pulses in the hydraulic circuit. 

When the ABS system is functioning, these 

pulses can be felt through the brake pedal. 
The operation of the ABS system is entirely 

dependent on electrical signals. To prevent 

the system responding to any inaccurate 

signals, a built-in safety circuit monitors all 

signals received by the ECU. If an inaccurate 

signal or low battery voltage is detected, the 

ABS system is automatically shut-down, and 

the warning light on the instrument panel is 

illuminated to inform the driver that the ABS 

system is not operational. Normal braking 
should still be available, however. 

It is also equipped with an additional safety 

feature called EBD (Electronic Brake force 

Distribution), which automatically apportions 

braking effort between the front and rear 

wheels. The EBD function is built into the 

system’s software, and the intention is to 

limit braking effort (fluid pressure) to the rear 
wheels, to further prevent them locking up 

under heavy braking. 

15.3 Disconnect the wiring plug from the 

ABS unit 

Braking system 9°13 

13.4 ... and unclip it from the rear of the 

inlet manifold 

If a fault does develop in the any of these 

systems, the vehicle must be taken to a Toyota 

dealer or suitably-equipped specialist for fault 

diagnosis and repair. 

15 ABS hydraulic unit - 
removal and refitting 

Whi 
Note: Refer to the precautions in Section 1 

before proceeding. 

Removal 

1 The ABS unit is somewhat inaccessible, 

at the rear left-hand corner of the engine 

compartment. 

2 Remove the battery, fuse/relay box and 
battery tray as described in Chapter 5A. 

3 Release the locking clip and disconnect 

the wiring multiplug from the ABS unit (see 

illustration). 

4 Taking precautions against the spillage 

of brake fluid, and noting their positions for 

refitting, unscrew the six brake pipe unions on 

the top and side of the unit, and disconnect 

the pipes (see illustration). Use a proper 

brake spanner on the unions, to avoid 

rounding them off if they are tight. Plug the 

ends of the brake pipes and the connections 

in the ABS unit, to prevent dirt ingress and to 

prevent further loss of fluid from the ABS unit. 

5 Working under the ABS unit, unbolt the 

mounting bracket from the inner wing, and 

remove the hydraulic unit from the engine 
compartment, together with its mounting 

15.4 Disconnect the six brake pipes from 

the top of the unit 
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15.5 Unbolt the ABS unit mounting bracket 
from the inner wing 

bracket (see illustration). If refitting the 

old ABS unit, keep it in the upright position, 

with the fluid still inside and the connections 

plugged. 
6 If required, the hydraulic unit can be 
separated from its mounting bracket, after 

removing the two nuts. 

Refitting 

7 Refitting is a reversal of removal, noting the 

following points: ; 
a) Ensure that the six brake pipes are fitted 

in the correct locations in the ABS unit, as 

noted on removal. 
b) Make sure the multiplug is securely 

connected. 

c) Tighten the brake pipe unions to their 

specified torque. 
d) On completion, bleed the hydraulic 

system as described in Section 11. 

16.7 Unbolt the shield from the top of the 

hub assembly 

: 1 ed f 

16.9 Unclip the sensor wiring from its 

securing brackets 

16 ABS wheel sensors - 
testing, removal and refitting 

Wii 
Note: Refer to the precautions in Section 1 

before proceeding. 

Testing 

1 Checking of the sensors is done before 
removal by connecting a voltmeter to the 

disconnected sensor multiplug. Using an 

analogue (moving coil) meter is not practical, 
since the meter does not respond quickly 

enough. A digital meter having an ac facility 
should be used to check that the sensor is 

operating correctly. 
2 To do this, raise the relevant wheel then 

disconnect the wiring to the ABS sensor and 

connect the meter to it. 

3 Spin the wheel and check that the output 

voltage is between 1.5 and 2.0 volts, 

depending on how fast the wheel is spun. 

4 Alternatively, an oscilloscope may be 

used to check the output of the sensor — 

an alternating current will be traced on the 

screen, of magnitude depending on the speed 

of the rotating wheel. 
5 If the sensor output is low or zero, renew 

the sensor. 

Removal 

Front wheel sensor 

6 Apply the handbrake and loosen the 

relevant front wheel nuts. Jack up the front of 

16.10 Disconnect the wiring connector 

from under the wing panel 

the car and support it on axle stands. Remove 

the wheel. 
7 Undo the retaining bolt and remove the 
shield from the wheel sensor in the top of the 

hub (see illustration). 
8 Unscrew the sensor mounting bolt from 

the hub and withdraw the sensor (see 

illustrations). The sensors can prove difficult 

to remove, due to corrosion — try soaking 

the sensor in penetrating oil (or WD-40). Do 

not use any great force to remove a sensor, 

or it will be damaged. If the sensor does not 

have to be removed, trace the wire and unclip 

it from its retaining clips and disconnect its 

wiring connector instead. 

9 Working along the length of the sensor 

wiring, unclip it from any retaining clips (see 

illustration). 
10 If necessary remove the inner wheel arch 

liner, and then trace the wiring up the inner 

wing and disconnect the wiring connector 

(see illustration). Withdraw the sensor and 

wiring from the vehicle. 

Rear wheel sensor 

11 Apply the handbrake and loosen the 

relevant rear wheel nuts. Chock the front 

wheels, and then jack up the rear of the car and 

support it on axle stands. Remove the wheel. 

12 Unscrew the sensor mounting bolt from 

the rear of the hub and withdraw the sensor 

(see illustrations). Do not use any great force 

to remove a sensor, or it will be damaged. 

13 Working along the length of the sensor 

wiring, unclip it from any retaining clips (see 

illustration). 

16.12a Undo the retaining bolt. . . 
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14 Trace the wiring up to the floor panel and 
through the rubber grommet into the luggage 
compartment and under the rear seat cushion. 
Disconnect the wiring connector and withdraw 
the sensor and wiring from the vehicle (see 
illustrations). 

Refitting 

15 Refitting is a reversal of the removal pro- 
cedure. 

17 Brake light switch- 
removal and refitting = 

Note: Refer to the precautions in Section 1 
before proceeding. 

Removal 

1 Working inside the car, move the driver’s 
seat fully to the rear, to allow maximum 
working space. 
2 Disconnect the wiring plug from the brake 
light switch at the top of the brake pedal 
bracket (see illustration). 

3 Twist the switch and withdraw it from the 
plastic spacer/nut in the pedal bracket (see 
illustrations). 

4 If required, unclip the plastic spacer/nut 

from the pedal bracket (see illustration). 

Refitting 

5 If removed insert the plastic spacer/nut 
back into the pedal bracket. 

6 Refit the brake light switch back into the 

top of the pedal bracket, push it all the way in 

17.2 Disconnect the brake light switch 
wiring plug 

17.3b ... and withdraw it from the pedal 
bracket 

16.12b ...and remove the wheel sensor 

16.14a Unclip the rubber grommet in the 

floor panel... 

until the switch housing (white part), touches 

the top of the pedal, then twist it to lock it in 

position. As the switch is twisted in the plastic 

spacer/nut, it will release slightly to allow a 

small gap (1.5 to 2.5 mm) between the pedal 

17.4 Unclip the plastic nut from the 
bracket 

16.13 Unclip the sensor wiring from its 

securing brackets 

16.14b ... and disconnect the wiring 
connector from under the rear seat 

and the switch housing. Just the plunger 

(black part) will remain against the pedal (see 

illustration). 

7 Reconnect the wiring connector to the 

switch and check the operation of the brake 

lights. 

18 Handbrake lever- _ 
removal, refitting 

and adjustment WE 
Note: Refer to the precautions in Section 1 

before proceeding. 

Removal 

1 Chock the front wheels, and engage 1st 

gear. 

H48368 

17.6 Check the gap at (B) 

A_ Plunger C Switch 
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18.2a Undo the two retaining bolts... 

iia = if 

18.3b ...and unhook the cables from the 

equaliser bar 

2 Undo the two retaining bolts and remove 

the console from around the handbrake lever 

(see illustrations). 

3 Slacken the adjuster nut completely, to the 

end of the threads, and unhook the equaliser 

bar from the cable end fittings at the rear (see 

illustrations). 

4 Disconnect the electrical connector from 

the handbrake warning light switch (see 

illustration). 

5 Remove the two bolts securing the lever 

assembly to the floor, and remove it from the 

car (see illustration). 

Refitting 

6 Refitting is a reversal of removal. 

7 When refitting the lever, it will be necessary 

to reset and adjust the mechanism, as 

described below. 

i “iy 
19.3a Using a ring spanner to release the 

cable securing clips... 

ee: 

18.2b ... and remove the handbrake cover 

18.4 Unplug the handbrake warning light 

switch 

Adjustment 

8 Refer to the adjustment procedure in 

Chapter 1. If new cables have been fitted, 

recheck the adjustment after about, one 

month or 1000 miles. 

19 Handbrake cables - a 
removal and refitting SS 

S 
Note: Refer to the precautions in Section 1 

before proceeding. 
Caution: Since the cables are routed close 
to the exhaust system in several places, 

this procedure should only be attempted 

when the engine and exhaust system 

are completely cool. The engine should 

have been switched off for at least a few 

19.3b ... and then remove the cable from 

the backplate 

18.5 Remove the two mounting bolts and 

remove the lever assembly 

hours (preferably, after it has been left 

overnight). 

Removal 

1 Chock the front wheels, and engage 1st 

gear. Loosen the wheel nuts on the relevant 

rear wheel, and then jack up the rear of the car 

and support it on axle stands (See Jacking and 

vehicle support). Fully release the handbrake 

lever. 

2 Remove the brake shoes as described in 

Section 6. 

3 Using a small ring spanner to release the 

retaining clips, free the cable from the brake 

backplate (see illustrations). 

4 Unclip the ABS sensor wiring from the 

support clip, then unscrew the first cable 

support bracket nut, on the rear suspension 

arm (see illustrations). 

_ Se 

19.4a Unclip the wheel speed sensor 

wiring... 



Braking system 917 

19.4b ...and remove the cable support 

bracket 

5 Trace the cable forwards, unbolting the 

support brackets to free it from the underside 

of the car (see illustrations). Note how it is 

routed for refitting. 

6 At the front, unscrew the bolt which secures 
the cable to the floor where it enters the car 
(see illustrations). 

7 Undo the two retaining bolts and remove 
the console from around the handbrake lever 

(see illustrations 18.2a and 18.2b). 
8 Slacken the adjuster nut completely, to the 

end of the threads, and unhook the equaliser 

bar from the cable end fittings at the rear (see 

illustrations 18.3a and 18.3b). 

9 Feed the cable downwards and out from 

under the car. If one cable is being renewed 

due to wear or other problems, consider 

renewing them both as a pair to ensure even 

operation. 

Refitting 

10 Refitting is a reversal of the removal 

procedure, noting the following points: 

a) Make sure that the cable end fittings are 
correctly located, and that the cables are 

routed as before, without any kinks or 

sharp bends. 

b) Adjust the handbrake as described in 

Chapter 1. 

20.2 Handbrake warning light switch 

19.5a Unbolt the cable support bracket 
from the rear arm... 

19:6a Unbolt the cable support brackets 

from the floor... 

20 Handbrake warning 
light switch- 
removal and refitting WE 

Note: Refer to the precautions in Section 1 

before proceeding. 

Removal 

1 Undo the two retaining bolts and remove 

the console from around the handbrake lever 

(see illustrations 18.2a and 18.2b). 

2 The switch is located on the front of the 

20.4a Undo the retaining screw... 

19.5b ...and the rear floor panel 

19.6b ...and withdraw the handbrake 

cables 

handbrake lever mounting bracket (see 

illustration) 

3 Disconnect the wiring plug from the front of 

the switch. 

4 Slide the passenger seat as far back as 

possible and remove the switch securing 

screw, and then withdraw the switch from the 

mounting bracket (see illustrations) 

Refitting 

5 Refitting is a reversal of removal. 

20.4 ... and remove the switch from the 

handbrake lever bracket 
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Chapter 10 

1001 

Suspension and steering 

Contents Section number 

Front anti-roll bar and links — removal and refitting .............. 5 
Erontunubibearings’—renewalnaay ce gems soe « se teannteacsis ala Ore 3 
Front lower arm — removal and refitting. ..............0.0eeaee 6 

Front lower arm balljoint — renewal............... cece eee eee i 

Front strut — removal, overhaul and refitting..................5. 4 
Front subframe — removal and refitting ...................008- 8 

Front swivel hub — removal and refitting...................000- 2 
RieneralintormauioMm muse. ce ee ce skein wk. SUS ate Haat eels 1 

Rear axle assembly — removal and refitting..................0. 12 
Rear axle pivot bushes — renewal............. 00 0c cece eee e ees 13 

Degrees of difficulty 
RN 

x Easy, suitable for 

novice with little 

experience 

Fairly easy, suitable 

for beginner with 

some experience 

A ~ « 
Fairly difficult, SS 
suitable for competent Sy 

SN DIY mechanic 

Section number 

Rear hub and bearings — inspection and renewal.............-. 9 

Rear shock absorber — removal and refitting................+.-. 10 

Rear spring — removal and refitting ...............0002eeeeeee 11 
Steering column and motor — removal and refitting.............. a 

Steering rack — removal and refitting...............+s0e+eeees aie 
Steering rack rubber gaiters —- renewal...............2-2eee eee 16 

Steering wheel — removal and refitting...............-.0eeaeee 14 
Track rod end — removal and refitting.................++2++0-- 18 

Wheel alignment and steering angles — general information....... 19 

Very difficult, 

suitable for expert 

DIY or professional 

Difficult, suitable N 
for experienced DIY & S mechanic 

Specifications 
Wheel alignment and steering angles 
Front wheel toe-setting/tracking (adjustable)... -.............000- 
Front wheel camber (non-adjustable)..............0...0 0000 ules 

Maximum side-to-side variation... ....... 0... c cece 

Front wheel castor (non-adjustable)............0. ccc cece e eee 

Maximum side-to-side variation. ............0.. cece eee ee eee 

Steering axis inclination (non-adjustable)................-..000-- 

Maximum side-to-side variation: sic... 26 . «leases. Oka eis ae 
Rear wheel camber (non-adjustable)................00 ee eee eee 
Maximum side-to-side variation.......... 0.00 c eee ee eee 

Rear wheel toe-setting/tracking (non-adjustable) ................. 

Torque wrench settings 

Front suspension 

Anti-roll bar: 

Bracket bolts 
BOD a Kanes pete terete ams sents fovreperrotier shee ae) euaraitel'er 

POTVESH eta eID) saber ie sasetetacbersc ean eheisc) Aieie th « eieild secs iene wie wre. ale ple) es 

Lower arm: 

BanjOlituiitaese tarerinmter: sinuetuicirs Sate: > +s igakeal Soe desdpes lal « 

EFORMEIVOLIDO liatiera uni ys ead coatals c Pysisis s+ sic see, aire le eis uae ete 

Ream MOUNUNG DOI: wcrancscintintesct racine > <taneiens isipudunicnaaaiau oun 

Subframe mounting bolts: 
ront.bolts (side-chassis:leg) i) 220.0 v6.4 28 « othe labia wie ccebreden ae 
Realebolts (floor Panel) tare muciem chm Sieh cele a: anata ate: oAerapara sa eeiees alee 
Rear bolts (lower arm rear mounting)............0ce eee e sees 

Suspension strut: 
PIStOMTOCIMUUG ree sat. Fces euereicns bine co partes +a ahenoneuecensiahnveenece ater 

Uelerianewinitints) (ns < o> s0 tc po cil O00 Uipk: ONE atte imo ooo a terest Os 
Swivel hub-to-suspension strut pinch-bolt/nut ................08: 

Rear suspension 

Rear axle beam-to-body mounting bolts 
FREAD MOLT OOLES settee etree evita ie (aloes ser sou Monch setae yey ae 

Shock absorber: 
EOWOEIMOUIMUMC IO OMterenat cmarte cpr cue Soharctesctniaielafoteoche tetas ivanee es nae 
Ufefesseiao niin Wns WAULESOG ta aed Skbts ainioltds So bec ol cidieionse bilgi 

O07 O22: 
-0° 47’ + 0° 45’ 
30’ 
2° 47’ + 0° 45’ 
30’ 
9° 33’ 
30’ 
-0° 56’ + 0° 30’ 
30’ 
Oe Za Omal so: 

Nm Ibf ft 

18 13 
18 13 
216 159 

98 72 
100 74 
100 74 

70 52 

48 35 
100 74 

55 41 
55 41 

48 35 

123 91 
60 44 

48 35 
25 18 
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Torque wrench settings (continued) 

Steering 

Steering column: 
Lower knuckle joint pinch-bolts........... 
Mounting) DOlts tones et trai el eteminian 

Protector.plate.. bolts... setess Aches etaravasbevane 
Steering rack securing bolts............+..- 
Steering wheel securing nut..............+- 

Track rod end: 

Balljointinuts iia ac aeie wicca western et at 

EOCKHUTS erased gata d ouha te eee Cate iee ers 

Roadwheels 

PROAGWhEOlNUTS ax sic tert cis, aleiets scersexttwaey evans 

* Use new nut/bolt. 

100 74 

1 General information 

The front suspension is of independent type, 

with a subframe, MacPherson struts, lower 

arms, and an anti-roll bar. The struts, which 

incorporate coil springs and integral shock 

absorbers, are attached at their upper ends 

to the reinforced strut mountings on the body 

shell. The lower end of each strut is bolted 
to the top of a cast swivel hub, which carries 

the hub, and the brake disc and caliper. The 

hubs run within non-adjustable bearings in the 

swivel hubs. The lower end of each swivel hub 

is attached, via a balljoint, to a pressed-steel 

lower arm assembly. The balljoints are integral 

with the lower arms. Each lower arm is 

attached at its inboard end to the subframe, 

via flexible rubber bushes, and controls both 

lateral and fore-and-aft movement of the front 

wheels. An anti-roll bar is fitted to all models. 

The anti-roll bar is mounted on the subframe, 

and is connected to the suspension struts via 

vertical drop links. 

The rear suspension is semi-independent, 

with a U-section beam welded between 

pressed-steel trailing arms. This U-section 

beam allows a limited torsional flexibility, 

giving each rear wheel a certain degree of 

independent movement, whilst maintaining 

optimum track and wheel camber control. 

This type of arrangement is called a ‘twist 

beam’ rear axle. The axle is attached to the 

2.2 Tap up the deformed portion of the nut 

so it can be unscrewed 

body via rubber bushes, which are designed 

to allow a certain amount of ‘rear steering’ 

(toe correction) during fast cornering. The rear 

suspension commonly used on small cars 

is separate springs and shock absorbers. 
The compact springs are mounted under the 

car; so only the shock absorber housings 

encroach on the boot area, resulting in more 

boot space. The shock absorbers are bolted 

to the trailing arm section of the rear axle at 

the base, and to the body housings at the top. 

The rear hubs are integral with the stub axles, 

which are bolted to the rear of the trailing 

arms, and the brake drums are separate. 

The steering is of conventional rack-and- 

pinion type, incorporating a collapsible safety 

column. The column is joined to the steering 
rack via a flexible coupling. The steering rack 

is mounted on the front suspension subframe. 

The steering rack track rods are attached via 

the track rod ends to the steering arms on the 
swivel hubs. All models have an electric power 

steering system, with a motor incorporated 

into the steering column to provide the 

steering assistance. 

2 Front swivel hub - 
removal and refitting 

WHE 

Removal 

1 Remove the relevant wheel trim, or the 

wheel centre cover (alloy wheels) for access 

to the driveshaft nut. 

2.5 Using a home-made holding tool to 
prevent the front hub from turning 

2 Using a hammer and punch, relieve the 
staking on the driveshaft nut (see illustration). 

Make sure the staking has been released 

completely, as this can damage the threads 
on the driveshaft as the nut is removed (see 

Chapter 8). 
3 Ensure that the handbrake is applied (ideally, 

have an assistant apply the footbrake), and 
then slacken the driveshaft nut using a suitable 
socket (30 mm on our car) and extension bar. 
Loosen the driveshaft nut almost to the end of 
its threads, but do not remove it at this stage. 

Warning: The driveshaft nut is 
A done up extremely tight, and 

considerable effort will be required 

to loosen it. Do not use poor-quality, 

badly-fitting tools for this task, due to the 

risk of personal injury. 
4 Apply the handbrake, slacken the relevant 

front wheel nuts, then jack up the front of the 
car and support securely on axle stands (see 

Jacking and vehicle support). Remove the 
roadwheel and the engine lower cover. 

5 If the driveshaft retaining nut was not able 
to be slackened as described in paragraphs 1 

and 2, then a tool will be required to hold the 

hub stationary while the nut is slackened (see 
illustration). 

HAYNES A tool to hold the front 

hub stationary whilst the 
HINT driveshaft retaining nut is 

slackened can be fabricated | 
from two lengths of steel strip (one long, — 
one short) and a nut and bolt; the nut and 
bolt forming the pivot of a forked tool. 

6 Unscrew the bolts securing the brake caliper 
mounting bracket to the swivel hub, then slide 
the caliper/bracket assembly from the swivel 
hub and brake disc (there is no need to remove 

the brake pads (see illustrations). Undo the 

brake hose retaining bolt and suspend the 
caliper/bracket assembly from the strut coil 
spring using wire or string — do not allow the 
caliper to hang on the brake hose. 
7 Mark the brake disc in relation to the hub 
(assuming it is to be refitted), then remove any 
retaining clips or washers holding it in place, 
and withdraw it from the hub (see Chapter 9). 
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2.6a Caliper mounting bracket retaining 
bolts - arrowed 

8 Unscrew the ABS wheel sensor retaining 
bolt, then withdraw the wheel sensor from the 
top of the hub. Note: The sensors can prove 

difficult to remove, due to corrosion - see 
Chapter 9, Section 16. 
9 Remove the split pin, then slacken the track 
rod end balljoint nut, and unscrew it as far as 

the ends of the threads. 

10 Disconnect the track rod end balljoint from 
the swivel hub using a balljoint separator tool 
(leave the nut fitted to protect the threads), 
taking care not to damage the balljoint rubber 

seal (see illustration). Once the balljoint has 

been released, remove the balljoint nut. See 

Section 18 for further information on the track 
rod end. 

’ 11 Remove the spring clip, then slacken the 
lower arm balljoint nut, and unscrew it as far 
as the ends of the threads. Push the end of 
the lower arm down to free the balljoint from 

2.11a Remove the split pin and retaining 

nut... 

iq a. 

2.12a Remove the strut-to-hub nut... 

2.6b Undo the brake hose bracket 

retaining bolt 

the swivel hub. If the balljoint is very tight, 
it may be necessary to lever down using a 
long lever bar, or similar tool, but take care 

not to damage the balljoint rubber seal (see 

illustrations). 

12 Remove the nut from the bolt used to 
secure the swivel hub to the base of the 
suspension strut. Note which way the bolt 

is fitted (this should be from the rear), then 
support the hub and tap the bolt out (see 
illustrations). i 

13 The splined end of the driveshaft now 
has to be released from its location in the 

hub. It’s likely that the splines will be very 
tight (corrosion may even be a factor, if the 

driveshaft has not been disturbed for some 
time), and considerable force may be needed 

to push the driveshaft out. It is recommend 

that a plastic or hide mallet is used for tapping 
the shaft out. If an ordinary hammer is used, 

. . then separate the balljoint with a 

balljoint splitter 
2.11b . 

2.10 Separate the track rod end balljoint 

place a small piece of wood over the end of 

the driveshaft — in addition to the loosened 

driveshaft nut; this will protect the threads 

from damage. 

14 Once the splines have been released, 

remove the driveshaft nut and discard it — the 

nut is only intended to be used once. 

15 Pull the hub outwards, and pull the 

driveshaft inwards, to separate the splined 

end from the hub. It is helpful to have an 

assistant on hand, to pull either the hub 

or the shaft. Do not bend the driveshaft 

excessively at any stage, or the joints may be 

damaged - the inner and outer joints should 

not be bent through more than 18° and 45° 

respectively. Do not let the driveshaft hang 

down under its own weight -— tie it up level 

if necessary. Pull off the hub, and remove it 

(see illustrations). 

2.11c If necessary, use a bar and chain to 

lever the balljoint out of position 

2.15a Pull the driveshaft out from the 

inside of the hub... 
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2.15b ...and separate the hub from the 

base of the strut... 

Refitting 

16 Refitting is a reversal of removal, bearing 

in mind the following points: 

a) Fit the swivel hub-to-strut bolt in from the 

rear, and oil the nut threads before fitting. 

b) Use a new split pin/spring clip on the 

track rod end and lower arm balljoint nuts, 

and a new driveshaft nut. 

c) The track rod end and lower arm balljoint 

nuts can both be tightened up to 60° past 

their torque value, if necessary, to fit the 

split pin/spring clip. 

d) Do not fully tighten the driveshaft nut until 

the car is resting on its wheels. 

e) Tighten all fixings to the specified torque. 

f) Have the front wheel alignment checked 

on completion. 

3.5b ... or removing the bearing inner 

race with a puller 

... Using an Allen key to open up 

the fitting 

2.15¢c 

3 Front hub bearings - 
renewal 

Whi 
Note: A press, a suitable puller, or similar 

improvised tools will be required for this 

operation. Obtain a bearing overhaul kit before 
proceeding. 

Caution: The front swivel hub has an ABS 
wheel sensor fitted to the top of the hub; 

this picks up a signal from a target ring built 

into the front wheel bearing. Do not use a 

hammer to remove or refit the bearing, as 

damage to the target ring will occur. Make 

sure the bearing is fitted correctly for the 

sensor to pick up the signal. If the sensor is 

left in the hub, take care not to damage it 

as the bearing is being fitted. 

3.4b ... 

3.6 Extract the bearing circlip 

1 With the swivel hub removed as described 
in Section 2, proceed as follows. 
2 The bearing removal process involves three 
stages — removing the hub flange (where the 
wheel mounts), tapping off the inner race 
from the hub flange, and then driving out the 

bearing itself from the hub. 
3 The hub flange must first be removed 
from the bearing/swivel hub assembly. It is 
preferable to use a press to do this, but it is 
possible to drive out the hub using a metal 

tube of suitable diameter. Alternatively, a 
suitable puller can be used. 
4 Have an assistant hold the hub assembly 

over a work surface then, using a metal bar, 

tube, or socket of suitable diameter, drive the 

hub flange through the bearing and remove it 
(see illustrations). This process will destroy 

the bearing, as the inner race will separate 

with the flange. 
5 The bearing inner race left on the hub flange 
must now be removed, which is most easily 
done using a puller. Otherwise, grip the edge 
of the flange in a vice, and tap the race off 
with a chisel, taking care not to damage the 

flange’s bearing surface (see illustrations). 
Tap the race at the top and both sides (even 
turn the flange over in the vice) to stop it 
jamming as it comes off. 

6 Now the bearing itself must be removed. 
First, remove the large bearing retaining 

circlip, using a pair of circlip pliers (see 

illustration). 

7 After applying a generous amount of spray 
lubricant, we were able to draw the bearing 
out, using a spacer, large tube and threaded 

{ 

3.5a Use a chisel between the hub flange 
and the inner race... 

3.7a Using a threaded bar and spacers... 
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to remove the bearing (arrowed) 
from the hub 

3.7 Dies 

3.10 Using a threaded rod and spacers to 
press in the new bearing 

bar (see illustrations). Once the bearing has 

moved most of the way, it is possible to hit the 
end of the nut on the threaded bar to knock it 

the rest of the way out. 
8 Using emery paper, clean off any burrs or 

raised edges from the hub flange and hub 
carrier which might stop the components 

going back together. 

9 Apply a light coat of lubricant to the inside 

of the hub carrier, and to the outside of the 

new bearing. Start fitting the bearing by 

offering it squarely into the carrier, and then 

press it into the hub to locate it - keep the 

bearing square as this is done, or it will jam 
(see illustrations). The bearing has got a 
target ring built into it for the wheel sensor; 
make sure the bearing is fitted the correct 

way around. 

10 Fitting the bearing by tapping it in all the 

way with a hammer will likely damage the ABS 

4.2 Unclip the wheel sensor wiring from 
the strut 

3.9a Make sure the bearing is fitted the 
correct way around... 

3.11 Fit the new retaining clip to the hub 

target ring. We used a length of threaded bar 

(available from motor factors, DIY stores, etc), 

with a nut, some large washers and a spacer 

plate on the outside of the hub carrier. With 

the old bearing, a length of flat bar, spacer/ 

washer, and a nut on the inside, the whole 

assembly was mounted in a vice, and the nuts 

tightened to press the new bearing in place 

(see illustration). 

11 When the bearing has been pressed in 

until fully home, refit the new bearing retaining 

circlip (see illustration). Making sure that it 

has seated securely in the groove in the hub. 

12 The hub flange can be pressed into the 

new bearing using a very similar method 

to the one just used for the bearing (see 

illustration). 

13 On completion, refit the swivel hub as 

described in Section 2. 

4.3a Remove the bolt on the inside of the 

strut... 

3.9b ...as the wheel sensor (arrowed) 
picks up a signal from a target ring in the 

bearing 

3.12 Press the flange into the new bearing 

using a threaded rod and spacers 

4 Front strut - : 
_ removal, overhaul and refitting | 

Why 
Note: /f renewing shock absorbers or springs, it 

is recommended that they be renewed in pairs. 

Removal 

1 Apply the handbrake, slacken the relevant 

front wheel nuts, then jack up the front of the 

car and support securely on axle stands (see 

Jacking and vehicle support). Remove the 

roadwheel and the engine lower cover. 

2 Unclip the ABS wiring from the bracket on 

the lower part of the strut (see illustration). 

3 Remove the retaining bolt securing the 

brake flexible hose support bracket to the 

suspension strut. Release the hose from the 

strut (see illustrations). 

4.3b ... which secures the brake hose 
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4.4 Use an Allen key (or similar) to open up 

the slot in the hub fitting 

4.7b ...and withdraw the strut assembly 

from under the wheel arch... 

4 Remove the nut from the bolt used to secure 

the swivel hub to the base of the suspension 

strut. Note which way the bolt is fitted (this 
should be from the rear). Tap the bolt out, and 

then separate the strut base from the hub (see 

illustration). 

4.10a Hold the piston rod with an Allen 

key... 

4.5 Remove the scuttle panel from the rear 

of the engine compartment 

4.7c ...recover the large dished washer 

from the inner wing panel 

5 Remove the windscreen wiper motor/ 

linkage as described in Chapter 12, and 

then undo the mounting bolts and remove 

the scuttle panel from across the back of the 

engine compartment (see illustration), 

6 All that’s holding the strut in place now is 

4.9 Fit spring compressor, making sure 

they are secure 

4.10b ... slacken and remove the 

retaining nut 

4.7a Remove the upper retaining nut... 

the upper mounting nut and large washer on 

top of the inner wing. 

7 Support the strut from under the wheel arch 

then, working in the engine compartment, 

unscrew the suspension strut top mounting 

nut. Lower the strut out, and remove it under 
the wheel arch. Recover the strut top mounting 

plate (see illustrations). 

Overhaul 

Note: A spring compressor tool will be 

required for this operation. Always follow 

the instructions with the compressor tool to 

prevent any personal injury. 

8 Remove the upper rubber mounting from the 

top of the suspension strut (see illustration). 

9 With the suspension strut resting on a 

bench, or clamped in a vice, fit a spring 

compressor tool, and compress the coil spring 

to relieve the pressure on the spring seats 

(see illustration). Ensure that the compressor 

tool is securely located on the spring, in 

accordance with the tool manufacturer’s 

instructions. 

10 The strut piston rod centre must now be 

prevented from turning while the retaining nut 
is loosened. Using an Allen key and spanner, 

loosen and remove the centre nut (see 

illustrations). Discard the nut, and obtain a 

new one for refitting. 

11 Remove the upper ball thrust bearing from 

the top of the strut, followed by the spring 

upper seat plate (see illustrations) 

12 Withdraw the rubber dust boot/gaiter 

and rubber bump stop from the centre of the 

coil spring (see illustrations). Note the fitted 

yom 

4.11a Remove the upper bearing... 
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ey 

4.11b ...and spring upper seat plate 

position of the rubber dust boot/gaiter as it is 
removed; the top of the gaiter is also a rubber 
washer between the spring and the upper 
plate. 

13 With the spring compressor tool still fitted, 
withdraw the spring from the suspension strut 

(see illustration), noting its fitted position in 
the lower plate. Make sure the spring is stored 

in a safe place, to prevent the compressor tool 
from coming off the spring. 

14 With the strut assembly now completely 

dismantled, examine all the components for 

wear, damage or deformation, and check the 

thrust bearing for smoothness of operation. 

Renew any of the components as necessary. 

15 Examine the strut for signs of fluid 
leakage. Check the strut piston for signs of 

pitting along its entire length, and check the 

strut body for signs of damage. While holding 

it in an upright position, test the operation of 

the strut by moving the piston through a full 

stroke, and then through short strokes of 50 

to 100 mm. In both cases, the resistance 

felt should be smooth and continuous. If the 

resistance is jerky or uneven or if there is any 

visible sign of wear or damage to the strut, 

renewal is necessary. 

16 If any doubt exists as to the condition of 
the coil spring, carefully remove the spring 

compressors and check the spring for 

distortion and signs of cracking. Renew the 
spring if it is damaged or distorted, or if there 

is any doubt as to its condition. 

17 Inspect all other components for damage 

or deterioration, and renew any that are 

suspect. 

18 If the spring compressor tool has been 
removed from the spring, refit it and compress 

the spring sufficiently t6 enable it to be refitted 

to the strut. 

19 Slide the spring over the strut, and position 
it so that the lower end of the spring is resting 

against the stop on the lower seat, as noted 

on removal. 

20 Fit the rubber bump stop onto the strut 

piston and slide the dust boot/gaiter into 

position. Make sure the top of the rubber dust 
boot/gaiter is seated on top of the spring, as 

noted on removal. 
21 Refit the upper spring seat, and rotate it 
as necessary to position it against the rubber 

washer and upper end of the spring. 

4.13 Remove the compressed spring from 

the strut 

22 Fit the upper ball thrust bearing to the 

top of the strut, and then fit a new piston rod 

nut, and then tighten the nut to the specified 

torque. Prevent the strut piston rod centre from 

turning by using an Allen key and spanner as 

used on removal. 

23 Slowly slacken the spring compressor tool 

to relieve the tension in the spring. Check that 

the ends ‘of the spring locate correctly against 

the stops on the upper and lower spring seats. 

If necessary, turn the spring and the upper 

seat so that the components locate correctly 

before the compressor tool is removed. 

Remove the compressor tool when the spring 

is fully seated. 

24 Refit the upper rubber mounting to the top 

of the suspension strut. 

Refitting 

25 Refitting is a reversal of removal, bearing 

in mind the following points: 

5.2 Separate the track rod end balljoint 

4.12b ...and the rubber bump stop 

& ee: 

4.25 Hold the piston rod with an Allen key 

and tighten the retaining nut 

a) Refit the suspension strut to the inner 

wing, and tighten the upper mounting nut 

to the specified torque (see illustration). 
b) Fit the swivel hub-to-strut bolt in from the 

rear, and oil the nut threads before fitting. 

c) Tighten all fixings to the specified torque. 

d) Have the front wheel alignment checked 

on completion. 

5 Front anti-roll bar and links - me 
_ removal and refitting « x 

Note: Jo remove the anti-roll bar completely 

from the vehicle, you will need to first remove 

the steering rack, as described in Section 17 

of this Chapter. 

Removal 

1 Apply the handbrake, loosen the front 

wheel nuts, then jack up the front of the car 

and support it on axle stands (See Jacking and 

vehicle support). Remove both front wheels 

and the engine lower covers (where fitted). 

2 Remove the split pin either side, then 

unscrew and remove the track rod balljoint 

nuts. Using a balljoint separator tool if 

necessary, detach the track rods from the 

swivel hubs (see illustration). 

3 If the anti-roll bar is to be completely 

removed, then first remove the steering rack 

as described in Section 17. If you just need 

access to the anti-roll bar bushes, take care 

not to damage the steering rack gaiters as 

you remove the mounting bracket bolts (see 

illustration). 
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5.3 Anti-roll bar-to-subframe mounting 

bracket securing bolts 

5.5 Anti-roll bar-to-subframe mounting 

brackets viewed from the top 

4 Holding the drop link against rotation using 

a spanner on the flats, remove the upper and 

lower nuts, and disconnect both links from 

the lower arms (see illustration). Recover the 

washers and rubbers, noting the fitted order 

6.2a Remove the spring clip and securing 

nut... 

6.2c If necessary, use a bar and chain to 

lever the balljoint out of position 

5.7 Collar on anti-roll bar to align for 

refitting 

and orientation of all components as they are 

removed. : 
5 Remove the two bolts securing each 

clamp to the subframe (see illustration), and 

then lift the clamp from the anti-roll bar. The 

6.2b ...and separate the lower arm 

balljoint 

6.3 Prevent the drop link from turning by 

using a spanner on the flats - arrowed 

rubber bushes are split, and can be removed 
once the clamps are taken off, note the fitted 

position of the bushes, with the split facing 

forwards. 
6 If required, with the steering rack removed, 
withdraw the anti-roll bar out between the 

subframe, and the underside of the car. 

Refitting 

7 Refitting is a reversal of removal, bearing in 

mind the following points: 
a) Make sure the split in the rubber bushes 

are facing forward, when refitting. 

b) Make sure the rubber bushes are seated 
against the collar on the anti-roll bar (see 

illustration). 

c) Tighten all fixings to the specified torque. 

d) Use a new split pin on the track rod end 

balljoint nuts. 
e) The track rod end balljoint nuts can be 

tightened up to 60° past their torque 
value, if necessary, to fit the split pin. 

f) If removed, refit the steering rack with 

reference to Section 17. 
g) Have the front wheel alignment checked 

on completion. 

6 Front lower arm - 
removal and refitting 

WK 

Removal 

1 Slacken the front wheel nuts on the side 
concerned, then apply the handbrake, jack up 

the front of the car, and support securely on 

axle stands (See Jacking and vehicle support). 

Remove the roadwheel and the engine lower 

cover. 
2 Remove the spring clip, and then unscrew 

the lower arm balljoint nut. Push the end of 
the lower arm down to free the balljoint from 

the swivel hub. If the balljoint is very tight, it 

may be necessary to lever down using a large 

screwdriver, or similar tool, but take care 

not to damage the balljoint rubber seal (see 
illustrations). 

3 Holding the drop link against rotation using 

a spanner on the flats, remove the upper and 

lower nuts, and disconnect both links from 

the lower arms (see illustration). Recover the 

washers and rubbers, noting the fitted order 
and orientation of all components as they are 

removed. 

4 Remove the lower arm front pivot bolt, 

then unscrew the rear mounting bolt and 

remove the lower arm from under the car (see 

illustrations). 

Overhaul 

5 Examine the rubber bushes and the 
suspension lower balljoint for wear and 

damage. At the time of writing, the balljoint 
and rubber bushes could not be renewed on 

the lower arm. Renew the complete lower arm 

if there is any wear or damage. 
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Refitting 

6 Refitting is a reversal of removal, bearing in 
mind the following points: 

a) Tighten all fixings to the specified 
torque. 

b) The lower arm front pivot bolt and rear 
mounting bolt should be tightened firmly 
by hand initially. When the wheels are 

refitted and the car is lowered so the 
weight is fully on the suspension, tighten 
both bolts to their specified torques. 

c) Use a new spring clip on the lower arm 
balljoint nut. 

d) The lower arm balljoint nut can be 
tightened up to 60° past its torque value, 

if necessary, to fit the spring clip. 

e)Have the front wheel alignment checked 

on completion. 

7 Frontlower arm balljoint- 
renewal es 

If the lower arm balljoint is worn, or the 

rubber seal is damaged, the complete 

lower arm must be renewed as described 

in Section 6. At the time of writing, the 

balljoint could not be renewed separately 

from the lower arm, as it is riveted in place 

during manufacture. Check the latest parts 

availability situation with Toyota, and with 

reputable motor factors. 

8 Front subframe - 
removal and refitting 

Vth 

Removal 

1 Make sure the front wheels (and steering 

wheel) are in the straight-ahead position. If 

possible, lock the steering in this position 

using the steering column lock. 
2 Working in the driver’s footwell, behind the 

pedals, unclip the plastic cover from the lower 

end of the steering column (see illustration). 

Paint or scribe match-marks between the 

universal joint and the steering gear pinion. 

Loosen the joint upper bolt, then remove the 

lower one, and the steering gear pinion will 

be free to separate from the column when the 

subframe is lowered. 
3 Slacken the front wheel nuts. Apply the 
handbrake, then jack up the front of the car, 
and support securely on axle stands (see 
Jacking and vehicle support). For obvious 
reasons, do not support the car under the 
subframe, nor in such a way as to hinder 
lowering the subframe out. Remove the 
roadwheels and the engine lower covers. 

4 Remove the split pin each side, then 

slacken the track rod end balljoint nut, and 
unscrew it as far as the ends of the threads. 
Disconnect the track rod end balljoints from 

the swivel hubs using a balljoint separator tool 

as described in Section 18. 

6.4a Lower arm front pivot bolt... 

5 Remove the spring clip each side, then 

slacken the lower arm balljoint nut, and 

unscrew it as far as the ends of the threads. 

Push the ends of the lower arms down to free 

the balljoints from the swivel hubs. If a balljoint 

is very tight, it may be necessary to lever 

down using a large lever, or similar tool, but 

take care not to damage the balljoint rubber 

seal (see illustrations 6.2a, 6.2b and 6.2c). 

6 Referring to Chapter 4B if necessary, unbolt 
and remove the exhaust system front/centre 
pipe. 

7 Remove the two mounting bolts, and then 

withdraw the engine rear mounting link bar 

from the subframe (see illustration). The 

engine/transmission will be less stable once 

the mounting has been undone, but will still be 

safely supported on the left- and right-hand 
mountings. 

8 Support the subframe from below, using at 

least two substantial jacks (one either side). 

8.2 Unclip the lower steering column joint 

plastic cover 

8.9a Subframe rear mounting bolts (one 
side shown) 

6.4b ...and rear mounting bolt 

9 With the subframe securely supported, 

progressively loosen the six mounting bolts. 

There are two at the rear, into the car floor, 

two also at the rear which secure the rear 

mounting in the lower arm and one more each 

side at the front, on a curved spur up to the 

base of the chassis leg (see illustrations). 

10 When all the bolts have been removed, 

check once more that nothing is still attached 

to the subframe, and that nothing is still fitted 

which would hinder it from being lowered. 

Note the steering rack and anti-roll bar are 

bolted to the top of the subframe and will be 

removed with the subframe. 

11 With the help of an assistant, lower the 

subframe and remove it from under the car. 

In doing so, the steering gear pinion will be 

being disengaged from the column splines. 

Unclip the gaiter from the bulkhead and 

disengage from the steering column (see 

illustration). 

8.7 Undo the rear engine mounting bolts 

8.9b Subframe side mounting bolt (one 

side shown) 
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Refitting 

12 With the help of an assistant, position the 

subframe on the jacks, then raise the jack to 

lift the subframe into position under the car. 

Line up the mounting holes and fit the rear 

mounting studs through as the subframe is 
raised into position. Also engage the steering 

gear pinion splines with those of the column 

inside the car. 
13 The remainder of refitting is a reversal of 

removal, noting the following points: 

a) Tighten all fixings to the specified torque. 

b) Make sure the gaiter is secured in the 

bulkhead for the steering rack. 

c) Have the front wheel alignment checked 

on completion. 

9 Rear hub and bearings - ~~ 
inspection and renewal SN 

x ~~ 
Note: The rear hub and bearing is a sealed 

unit. If the rear bearings are worn, a new hub 

must be fitted. The rear wheel sensor is fitted 

to the rear of the hub. 

Inspection 

1 The rear hub bearings are non-adjustable. 

2 To check the bearings for excessive wear, 

chock the front wheels, then jack up the rear 

of the vehicle and support it on axle stands. 

Fully release the handbrake. 

3 Grip the rear wheel at the top and bottom, 

and attempt to rock it. If excessive movement 

is noted, or if there is any roughness or 

10.1 Prise out the trim clips and remove the 

carpet trim inside the luggage compartment 

8.11 Unclip the lower steering column 

joint rubber cover 

vibration felt when the wheel is spun, it is 

indicative that the hub bearings are worn. 

Removal 

4 Loosen the rear wheel nuts, then chock the 

front wheels (or engage a gear). Jack up the 

rear of the car, and support it on axle stands 

(see Jacking and vehicle support). Remove the 

rear wheel. 

5 Remove the brake drum as described in 
Chapter 9. While the drum is removed, it 

would make sense to inspect the rear brake 

components for wear, and the wheel cylinder 

for signs of fluid leakage. 

6 Undo the retaining bolt and remove the ABS 

rear wheel sensor from the back of the hub (see 

illustration). Refer to Chapter 9, Section 16, for 

further information. : 

7 Loosen the four bolts securing the hub (and 

brake backplate) to the trailing arm. Support 

the hub and backplate, and remove the four 

9.7a Remove the four hub mounting 

bolts... 

10.2a Pull off the shock absorber rubber 

cover... 

bolts. Withdraw the hub through the rear shoe 

assembly (see illustrations). 
8 Temporarily refit the four bolts to hang the 
backplate onto, and cable-tie the backplate to 
the trailing arm to prevent straining the brake 

pipe and handbrake cable. 

Refitting 

9 Refitting is a reversal of removal, noting the 

following points: 
a) When refitting the hub, clean away any 

corrosion on its mating surfaces with 
the backplate, and apply a little copper 

grease to make future removal easier. 

b) Tighten all fixings to the specified 
torque. 

c) Refit the brake drum and wheel sensor, as 

described in Chapter 9. 

10 Rear shock absorber - 
removal and refitting 

Wie 
Note: When renewing shock absorbers, it is 

recommended that they be renewed in pairs. 

Removal 

1 Working in the boot, release the retaining 

clips and remove the inner carpet trim from 

the side of the luggage compartment (see 

illustration). 

2 Unclip the cover from the top of the shock 

absorber and, using a spanner to hold the 

lower nut, loosen the top nut and remove it 

(see illustrations). If required, use a small 

spanner to hold the piston rod flats at the 

pO ep 

9.7b ... and withdraw the hub through the 

brake shoes 

10.2b ... and using two spanners slacken 

and remove the retaining nuts 
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top, and loosen the shock absorber lower 

nut. Leave the lower nut fitted by a full nut 
of thread, until the lower mounting has been 
removed and the shock absorber is ready to 
be lowered out. 

3 Chock the front wheels, select 1st gear, 
then jack up the rear of the car, and support 

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

4 Support the ‘trailing arm’ section of the 

beam axle using a trolley jack, and then 
unscrew the shock absorber lower mounting 
bolt (see illustration). 

5 Support the shock absorber, then remove 

the upper mounting nut, and remove the unit 

from under the wheel arch. Recover the shock 

absorber top washer and rubber bush from 
the mounting inside the boot, noting their 

fitted position. 

Refitting 

6 Ensure that the shock absorber is fully 

reassembled before offering it into position - 

check that the upper rubber mounting(s) have 

been refitted (or transferred to the new unit, 

where applicable). 

7 Refit the shock absorber under the rear 

wheel arch and locate it in the upper mounting 

hole, fit the upper rubber mounting, washer 

and securing nut and tighten it by hand at this 

stage. 

8 If required lower or raise the trailing arm 

using the trolley jack, and fit the lower part of 

the shock absorber to the rear axle and insert 
the lower bolt (see illustration). Tighten it by 

hand at this stage. 

9 Lower the car to the ground, and bounce 

the rear of the car a couple of times to settle 

the rear suspension. 
10 Working inside the luggage compartment, 

tighten the retaining nut on the top of the 

shock absorber to the specified torque. Fit 
the second nut to the first, then hold the first 

nut in position, and tighten the second to 

the specified torque. Note: There should be 

three to five threads showing at the top of the 

piston rod, once the two retaining nuts are in 

place. 
11 Refit the rubber cover to the top of the 

shock absorber and refit the inner carpet to 

the side of the luggage compartment. 

12 Tighten the shock absorber lower 

mounting bolt to the specified torque. 

11 Rear spring - 
removal and refitting 

WEE 
Note: When renewing springs, it is 

recommended that they be renewed in pairs. 

Removal 

1 Chock the front wheels, select 1st gear, 

then jack up the rear of the car, and support 
securely on axle stands (see Jacking and 

vehicle support). 
2 Support the ‘trailing arm’ section of the 

5 

10.4 Remove the lower mounting bolt 

beam axle using a trolley jack, and then 

unscrew the shock absorber lower mounting 

bolt and disengage it from the axle. 

3 Slowly lower the trailing arms on the jack, 

until the spring tension is released, and the 

springs can be pulled out of their location, 

noting their fitted position. We found it was 

best to remove the jack, and then press down 
the trailing arm to remove the spring — make 

sure, however, that no excess strain is placed 

on the brake hose (see illustrations). 

4 Recover the spring upper and lower 

mounting rubbers, noting how they are 

fitted (see illustrations). If they are in poor 
condition, fit new ones. 

Refitting 

5 Refitting is a reversal of removal, noting the 
following points: 

a) Make sure the spring is properly engaged 
in the upper and lower mounts. 

"9 Bi itn 

11.3a Note the fitted position of the spring 

and any paint markings 

11.4a Check the spring upper mounting 

rubber... 

10.8 Make sure the bolt locates correctly 

in the axle 

b) Delay fully-tightening the shock absorber 

lower mounting bolt to its specified torque 
until the car is resting on its wheels. 

12 Rear axle assembly- 
removal and refitting 

Removal 

1 Slacken the rear wheel nuts. Chock the 
front wheels, select 1st gear, then jack up the 

rear of the car, and support securely on axle 

stands (see Jacking and vehicle support). 

Remove the rear roadwheels. 

2 Remove the rear wheel sensor from the rear 

of the hub, as described in Chapter 9, then 

unclip the wiring from the retaining brackets 

on the axle (see illustration). 

3 Disconnect the handbrake cables from 

11.3b Lower the jack until the spring 

tension is released, and remove the spring 

11.4b ...and lower mounting rubber 
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from the bracket 

the handbrake lever inside the vehicle, as 

described in Chapter 9, then undo the retaining 
bolts and remove the retaining brackets from 
the floor panel (see illustrations). 

12.4a Use brake hose clamps on both rear 

hoses 

12.8a Slacken the rear axle pivot bolts... 

12.3a Withdraw the handbrake cables 
from the passenger compartment... 

4 Disconnect the rear brake flexible hoses 
from the rigid pipes leading to the backplates. 

Anticipate some fluid spillage — if possible, 

clamp the hoses before disconnecting them. 

12.4b Slacken the brake pipe union... 

Sn 

12.4d ...and disconnect the brake hose 

12.8b ...and remove them, once the axle 

is supported 

12.3b ...and unbolt them from the floor 

panel 

Slide out the metal clip used to secure the 
hose each side, and move the hoses clear of 
the axle (see illustrations). 
5 Remove the rear springs as described in 

Section 11. 

6 Support the rear axle using two substantial 

jacks, one at each end. Having an assistant 
will also be useful — the axle is a heavy and 
awkward assembly to remove without help. 

7 Make a final check that nothing is still 

attached to the axle that would hamper its 

removal. Move the cables, hoses and wiring 
clear as far as possible, so that they do not 

get caught up when the axle is lowered. 

8 With the axle securely supported, unscrew 

and remove the pivot bolt each side (see 
illustrations). 

9 Lower the axle on the jacks, making sure that 

nothing gets caught, until it can be withdrawn 

from under the car (see illustration). 

Refitting 

10 Refitting of the axle assembly is a reversal 

of removal, bearing in mind the following 
points: 

a) Do not fully-tighten the axle mounting 

bolts, or the shock absorber lower 

mounting nuts, until the weight of the car 
is resting on its wheels. 

b) Tighten all fixings to the specified 
torque. 

c) Refit the rear springs as described in 

Section 11. 
d) Refit the handbrake cables and ABS 

wheel sensors, as described in Chap- 

12.9 Use the two trolley jacks to withdraw 

the axle from under the car 



13.2 Alignment marks for refitting 

13.4a Carefully cut through the outer 

sleeve of the bush... 

13 Rear axle pivot bushes -— 
renewal - ae 

1 Remove the rear axle as described in 

Section 12. 

2 Make alignment marks between the 

bush housing and the end of the bush (see 

illustration). Note the triangle/arrow mark on 

the side of the rubber bush. 

3 The bush is a very tight fit inside the axle; 

Toyota technicians use a special tool to 

press the bush out from the axle. We found 

that the best way to remove the bush was to 

drill out the rubber part of the bush, working 

around until the centre could be removed (see 

illustrations). 

4 Using a hacksaw, cut through the outer 

sleeve of the bush (see illustrations), taking 

care not to go all the way through and damage 

13.8 Align mark on bush with mark on axle 

made on removal 

13.4b ... noting the outer part is raised 

the axle housing. The bush tapers down to the 
inside, so is only a tight fit on the outer half of 
the bush sleeve. 

5 Use a drift to knock the outer sleeve from 

the axle housing (see illustration), taking care 

not to damage the axle housing. 

6 Once removed, thoroughly clean the bush 

housing in the axle. 

7 Slightly lubricate the bush housing, and the 

new bush outer sleeve to aid fitting. 

8 Locate the new bush in position against the 

housing, align the line made on the side of the 

housing with the alignment mark on the bush 

(see illustration). 

9 Using a metal tube, washers, bolt and nuts, 

draw the bush into the housing until it is fully 

engaged (see illustration). 

10 Repeat the procedure for the remaining 

bush. 

11 On completion, refit the rear axle as 

described in Section 12. 

sal : ee, 

13.9 Using a threaded rod and spacers to 

press the bearing into the axle 
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13.3b ...and remove the centre of the 

bush 

Removal 

1 Disconnect the battery negative lead, and 

position the lead away from the battery (also 
see Disconnecting the battery). Wait at least 

one minute before proceeding. If this waiting 
period is not observed, there is a danger of 

accidentally activating the airbag(s). 

2 Remove the airbag unit from the steering 
wheel as described in Chapter 12. 
3 Ensure that the front wheels are pointing in 
the straight-ahead position, and if possible, 

engage the steering lock in this position. 

4 Prevent the steering wheel turning by 

grasping the rim firmly, then unscrew the 

steering wheel securing nut, until it is at the 
end of the threads (see illustration). Do not 

2 “ye = 

14.4 Steering wheel securing nut 
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14.5 Make alignment marks for refitting 

rely on the steering column lock to prevent the 

wheel turning, as this may damage the lock. 

5 Before removing the steering wheel from 

the steering column shaft, make alignment 

mark for refitting (see illustration). 

6 Grip the steering wheel on each side (or top 

and bottom), then pull and withdraw it from 

the splines on the end of the column. Once 

the wheel has released, remove the securing 

nut completely, and withdraw the wheel (see 

illustration). 

7 The wheel may prove difficult to remove 

from its splines. Toyota have provided two 

M8 threaded holes in the wheel hub, for use 

with a puller (see illustration). To protect the 

end of the column, refit the steering wheel nut 

before the puller, leaving the nut just proud of 

the column. 

8 If a puller is not available, a home-made 

alternative can be made out of a piece of 

bar and a couple of bolts. When tightening 

(ele | } 

15.5 Remove the lower shroud 

14.6 Grip the wheel either side, and pull it 

off the splines 

the two bolts into the holes in the wheel hub, 

make sure they do not go to far through and 

damage the airbag clockspring behind. 

Refitting 

9 Make sure that the front wheels are pointing 

in the straight-ahead position, and then fit the 
steering wheel to the column. 

10 Refit the steering wheel securing nut, and 

tighten to the specified torque — again, do not 

rely on the steering column lock to hold the 

wheel as the nut is tightened. 

11 The remainder of the refitting procedure is 

a reversal of removal. Refit the airbag unit as 

described in Chapter 12. 

15 Steering column and motor - & 
removal and refitting > 

| SN 
Note: The steering column and motor can 

y 

15.4b ... and remove the upper 
instrument panel shroud 

15.9a Disconnect the immobiliser 

transceiver wire... 

14.7 Two threaded holes are provided, 

either side of the nut for use with a puller 

only be renewed as a complete unit. The 

lower shaft and knuckle joints can be renewed 

separately. 

Removal 

1 Disconnect the battery negative lead, and 

position the lead away from the battery (also 

see Disconnecting the battery). Wait at least 

one minute before proceeding. If this waiting 
period is not observed, there is a danger of 

accidentally activating the airbag(s). 

2 Remove the steering wheel as described in 

Section 14. 

3 Move the driver’s seat fully to the rear, to 

allow maximum working area. 

4 Undo the two retaining screws and unclip 

the upper shroud from around the instrument 

panel (see illustrations). 

5 Undo the retaining screw and unclip the 

lower shroud from the steering column (see 

illustration). 

6 Remove the airbag clockspring and 

steering column switches, as described in 

Chapter 12. 

7 Remove the instrument panel and rev counter 

(where fitted), as described in Chapter 12. 

8 Remove the facia panel as described in 
Chapter 11. 

9 Disconnect the two wiring connectors 

from the ignition switch and unclip the wiring 

securing clip, noting their fitted positions (see 

illustrations). 

10 Undo the retaining bolt and remove the 

steering column protector from the power 

steering motor assembly (see illustration). 

11 Working in the driver’s footwell, behind 

the pedals, unclip and remove the trim panel 

15.9b ... and the ignition switch wiring 

connector 
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15.10 Remove the steering column motor 

protector 

15.13a Remove the column lower 

mounting bolt... 

from the floor for access to the lower end of 

the steering column (see illustration). 

12 Paint or scribe match-marks between the 

universal joint and the steering gear pinion. 

Loosen the joint upper bolt, then remove the 
lower one so the steering column can be 

y Z; ee =] 

. . and disconnect the lower joint 

from the steering rack pinion 

15.15b . 

y 

16.2 Steering rack gaiter retaining clips 

15.11 Unclip the plastic cover from the 

lower steering joint 

15:13b ...and upper mounting bolts 

separated from the steering gear pinion (see 
illustration). 

13 Remove the column lower mounting bolt 
(just below the motor, inserted from the side) 

and the two upper bolts (see illustrations). 

14 Check around the steering column and 

15.16 Remove the retaining bolt to remove 

the joint from the column 

es 

16.4 Make sure the gaiter is not twisted 
when fitted 

15.12 Remove the lower joint bolt 

(arrowed) and slacken the upper one 

15.15a Remove the steering column... 

unclip any wiring connections that are stil! 
attached, and then move them to one side, 

noting their fitted position. 

15 Unclip the column from its upper mounting, 

and carefully withdraw the column from the car 

(see illustrations). Free the lower joint from the 

steering rack pinion as it is removed. 

16 If required, undo the retaining bolt to 
remove the lower shaft and knuckle joints 

from the steering column (see illustration). 

Mark the position of the lower shaft on the 

steering column for refitting. 

Refitting 

17 Refitting is a reversal of removal, bearing 
in mind the following points: 

a) Tighten all fixings to the specified torque. 

b) Refit the facia as described in Chapter 11. 
c) Refit the driver's airbag, airbag clockspring, 

instrument panel and rev counter (where 

fitted) with reference to Chapter 12. 

16 Steering rack rubber gaiters & 
ew = =———<iSS 

1 Remove the relevant track rod end as 

described in Section 18. 

2 Remove the inboard and outboard securing 

clips, and then slide the gaiter off the end of 

the track rod (see illustration). 

3 Thoroughly clean the track rod, and then 
slide the new gaiter into position. 

4 Fit the gaiter securing clips, using new clips 

if necessary, making sure that the gaiter is not 

twisted (see illustration). 

5 Refit the track rod end (see Section 18). 
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17 Steering rack - 
___ femoval and refitting 

Note: Access to the steering rack is best 

achieved by removing the front subframe 

as described in Section 8. However, if the 

subframe is lowered, it is possible to slide the 

steering rack out to the side (see text). 

Removal 

1 Slacken the front wheel nuts. Apply the 
handbrake, then jack up the front of the car, 

and support securely on axle stands (see 

Jacking and vehicle support). Remove the 
front roadwheels. 

2 Disconnect the track rod end as described 
in Section 18. 

3 Working in the driver’s footwell, behind the 

pedals, unclip the plastic cover from the lower 

_ end of the steering column (see illustrations). 

Paint or scribe match-marks between the 

universal joint and the steering gear pinion. 

Loosen the joint upper bolt, then remove the 

lower one, and the steering gear pinion will 

be free to separate from the column when the 

subframe is lowered. 

4 Remove the front subframe as described 

in Section 8, or lower it by approx 30 mm, by 

slackening the subframe mounting bolts to 
allow the steering rack to slide out to the side. 

Refer to Section 8, to make sure that there is 

no damage done to any components when 

the subframe is lowered. 

5 When the subframe is lowered, unclip 

17.3a Unclip the plastic cover from the 

lower steering joint... 

17.5 Unclip the pinion rubber cover from 

the bulkhead 

the rubber gaiter from the bulkhead for the 

steering rack pinion (see illustration). 

6 Remove the two steering rack mounting 

bolts, and recover the nuts from below the 

subframe (see illustration). Withdraw the 

18.3b ...and remove the securing nut... 

pin... 

EGP orrecmste 

18.4a Use a balljoint splitter... 

17.3 ...and remove the lower joint bolt 
(arrowed) and slacken the upper one 

17.6 Steering rack mounting bolts 

steering rack out through the side of the 
subframe. 

Refitting 

7 Refitting is a reversal of removal, noting the 

following points: 

a) Tighten all fixings to the specified torque. 

b) Refit the subframe as described in 

Section 8. 

c) Fit the universal joint on the steering gear 

pinion, in the position noted on removal. 

18 Track rod end - 
removal and refitting 

Note: A balljoint separator too/ will be 

required for this operation. Where applicable, 

Nyloc-type self-locking nuts must be renewed 
on refitting. 

18.4b ...to separate the track rod end 
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Removal 

1 Slacken the relevant front wheel nuts. Apply 
the handbrake, then jack up the front of the 
car, and support securely on axle stands (see 
Jacking and vehicle support). Remove the 
roadwheel. 

2 If the same track rod is to be refitted, 
mark its position relative to the steering 
rack. Slacken the track rod end locknut, 
noting its fitted position on the threads (see 
illustration). 

3 Pull out the split pin, then slacken the track 
rod end balljoint nut and remove from the 
threads (see illustrations). 

4 Disconnect the track rod end balljoint from 

the swivel hub using a balljoint separator tool 

(depending on type of tool used, it may be 
necessary to leave the nut fitted to protect 

the threads), taking care not to damage the 
balljoint rubber seal (see illustrations). Once 

the balljoint has been released, remove the 
balljoint nut. 

5 Unscrew the track rod end from the track 

rod, counting the number of turns necessary 
to remove it. 

Refitting 

6 Screw the track rod end onto the track rod 
the number of turns noted during removal (or 

until the marks line up, where applicable), then 

tighten the locknut while holding the balljoint 

in position. 

7 Engage the track rod end balljoint pin with 

the swivel hub, then the nut. Tighten the nut 

to the specified torque, and then fit a new 

split pin. The nut may be tightened by up to 

an extra 60° if necessary until the hole in the 
castle nut lines up for the split pin. 

8 Refit the roadwheel, then lower the car to 

the ground, and tighten the wheel nuts. 

9 Have the front wheel alignment checked at 

the earliest opportunity, to prevent any tyre 

wear. 

19 Wheel alignment 
and steering angles — 
general information 

Front wheel alignment 

1 Accurate front wheel alignment is essential 

to precise steering and for even tyre wear. 

Before considering the steering angles, check 

that the tyres are correctly inflated, that the 

front wheels are not buckled, the hub bearings 

are not worn, and that the steering linkage and 
front suspension are in good order, without 

slackness or wear at the joints. 

2 Wheel alignment consists of four factors: 

Camber 

e The angle at which the roadwheels are set 
from the vertical when viewed from the front 

or rear of the car. Positive camber is. the angle 
(in degrees) that the wheels are tilted outwards 
at the top from the vertical. The camber angle 

is given for reference only, and cannot be 

adjusted. 

Castor 

e The angle between the steering axis and 
a vertical line when viewed from each side 

of the car. Positive castor is indicated when 

the steering axis is inclined towards the rear 
of the car at its upper end. This angle is not 

adjustable. 

Steering axis inclination 
(kingpin inclination) 

e The angle, when viewed from the front or 

rear of the car, between the vertical and an 

imaginary line drawn between the upper and 

lower front suspension strut mountings. This 

angle is not adjustable. 

Toe... 

e The amount by which the distance between 

the front inside edges of the roadwheel rim 

differs from that between the rear inside 

edges. If the distance between the front 

edges is less than that at the rear, the wheels 

are said to toe-in. If the distance between the 

front inside edges is greater than that at the 

rear, the wheels toe-out. 

3 Owing to the need for precision gauges 

to measure the small angles of the steering 

and suspension settings, it is preferable 

that checking of castor and camber is left 

to a service station having the necessary 

equipment. Camber and castor is set during 

production of the car, and any deviation from 

the specified angle will be due to accident 

damage or gross wear in the suspension 

mountings. 

4 To check the front wheel alignment, first 

make sure that the lengths of both track rods 

are equal when the steering is in the straight- 

ahead position. The track rod lengths can be 
adjusted if necessary by releasing the locknuts 

from the track rod ends and rotating the track 

rods. If necessary, self-locking grips can be 

used to rotate the track rods. 

19.7 Track rod end locknut used for 

adjustment 

5 Obtain a tracking gauge. These are available 

in various forms from accessory stores, or 

one can be fabricated from a length of steel 

tubing suitably cranked to clear the sump ° 

and transmission, and having a setscrew and 
locknut at one end. 
6 With the gauge, measure the distances 

between the two wheel inner rims (at hub 

height) at the rear of the wheel. Push the car 

forward to rotate the wheel through 180° (half 

a turn) and measure the distance between 

the wheel inner rims, again at hub height, at 

the front of the wheel. This last measurement 

should differ from the first by the appropriate 

toe-in that is given in the Specifications. The 

car must be on level ground. 

7 If the toe-in is found to be incorrect, release 

the track rod end locknuts and turn both 

track rods equally (see illustration). Only 

turn them a quarter-of-a-turn at a time before 

rechecking the alignment. If necessary use 

self-locking grips to turn the track rods — do 

not grip the threaded part of the track rod 

during adjustment. It is important not to allow 

the track rods to become unequal in length 

during adjustment, otherwise the alignment of 

the steering wheel will become incorrect and 

tyre scrubbing will occur on turns. 
8 On completion tighten the locknuts without 

disturbing the setting. Check that the track 

rod end bailjoint is at the centre of its arc of 

travel (ie, not twisted to the front or rear). 

Rear wheel alignment 

9 Figures are provided in the Specifications 

for rear wheel camber and toe-setting but 

for reference only. No adjustment is possible, 

so any significant deviation from the quoted 

figures is likely to be due to accident damage, 

or possibly to poor reassembly. 
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1 General information 

The bodyshell is of three- and five-door 

Hatchback configurations, and is made of 

pressed-steel sections. Most components 

are welded together, but some use is made of 

structural adhesives. 
The bonnet, doors and some other 

vulnerable panels are made of zinc-coated 

metal, and are further protected by being 

coated with an anti-chip primer prior to being 

sprayed. 
Extensive use is made of plastic materials, 

mainly in the interior, but also in exterior 

components. The front and rear bumpers are 

injection-moulded from a synthetic material, 

which is very strong, and yet light. Plastic 

components such as wheel arch liners are 

fitted to the underside of the car, to improve 

the body’s resistance to corrosion. 

. 
SS 
~ 

2 Maintenance - — 
bodywork and underframe 

The general condition of a car’s bodywork is 

the one thing that significantly affects its value. 
Maintenance is easy, but needs to be regular. 

Neglect, particularly after minor damage, can 

lead quickly to further deterioration and costly 

repair bills. It is important also to keep watch 

on those parts of the car not immediately 

visible, for instance the underside, inside all 
the wheel arches, and the lower part of the 

engine compartment. 

The basic maintenance routine for the 

bodywork is washing - preferably with a 

lot of water, from a hose. This will remove 

all the loose solids that may have stuck 

to the car. It is important to flush these 

off in such a way as to prevent grit from 

scratching the finish. The wheel arches and 

underframe need washing in the same way, 

to remove any accumulated mud, which will 
retain moisture and tend to encourage rust. 

Paradoxically enough, the best time to clean 

the underframe and wheel arches is in wet 
weather, when the mud is thoroughly wet 
and soft. In very wet weather, the underframe 

is usually cleaned of large accumulations 

automatically, and this is a good time for 

inspection. 

Periodically, except on models with a 
wax-based underbody protective coating, 

it is a good idea to have the whole of the 

underframe of the car steam-cleaned, 

engine compartment included, so that a 

thorough inspection can be carried out to 

see what minor repairs and renovations 

are necessary. Steam cleaning is available 

at many garages, and is necessary for the 

removal of the accumulation of oily grime, 

which sometimes is allowed to become 

thick in certain areas. If steam-cleaning 

facilities are not available, there are one 

or two excellent grease solvents available, 
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which can be brush-applied; the dirt can 
then be simply hosed off. Note that these 
methods should not be used on cars with 
wax-based underbody protective coating, 

or the coating will be removed. Such cars 
should be inspected annually, preferably 

just prior to winter, when the underbody 

should be washed down, and any damage 
to the wax coating repaired. Ideally, a 
completely fresh coat should be applied. It 

would also be worth considering the use of 

such wax-based protection for injection into 

door panels, sills, box sections, etc, as an 

additional safeguard against rust damage, 

where such protection is not provided by 

the manufacturer. 
After washing paintwork, wipe off with 

a chamois leather to give an unspotted 
clear finish. A coat of clear protective 
wax polish will give added protection 
against chemical pollutants in the air. If the 

paintwork sheen has dulled or oxidised, 

use a cleaner/polisher combination to 

restore the brilliance of the shine. This 
requires a little effort, but such dulling is 

usually caused because regular washing 

has been neglected. Care needs to be 
taken with metallic paintwork, as special 

non-abrasive cleaner/polisher is required to 

avoid damage to the finish. Always check 

that the door and ventilator opening drain 

holes and pipes are completely clear, so 
that water can be drained out. Brightwork 

should be treated in the same way as 

paintwork. Windscreens and windows can 

be kept clear of the smeary film that often 

appears, by the use of proprietary glass 

cleaner. Never use any form of wax, or 

other body or chromium polish, on glass. 

3 Maintenance - ww 
upholstery and carpets SS 

Mats and carpets should be brushed or 

vacuum-cleaned regularly, to keep them free 

of grit. If they are badly stained, remove them 

from the car for scrubbing or sponging, and 

make quite sure they are dry before refitting. 
Seats and interior trim panels can be kept 
clean by wiping with a damp cloth. If they do 

become stained (which can be more apparent 

on light-coloured upholstery), use a little liquid 

detergent and a soft nail brush to scour the 

grime out of the grain of the material. Do not 
forget to keep the headlining clean in the 

same way as the upholstery. When using 

liquid cleaners inside the car, do not over-wet 
the surfaces being cleaned. Excessive damp 

could get into the seams and padded interior, 

causing stains, offensive odours or even rot. 

If the inside of the car gets wet accidentally, 
it is worthwhile taking some trouble to dry it 

out properly, particularly where carpets are 

involved. Do not leave oil or electric heaters 

inside the car for this purpose. 

4 Minor body damage - 
repair 

Mill 

Repairs of minor scratches 

If the scratch is very superficial, and does 

not penetrate to the metal of the bodywork, 

repair is very simple. Lightly rub the area of 
the scratch with a paintwork renovator, or a 

very fine cutting paste, to remove loose paint 

from the scratch, and to clear the surrounding 

bodywork of wax polish. Rinse the area with 

clean water. 
In the case of metallic paint (and some 

solid colours), the most commonly found 

scratches are not in the basecoat paint, but in 

the lacquer topcoat, and appear white. If care 

is taken, these can sometimes be rendered 
less obvious by very careful use of paintwork 

renovator (which would otherwise not be used 

on metallic paintwork); otherwise, repair of 

these scratches can be achieved by applying 

lacquer with a fine brush. 

Apply touch-up paint to the scratch using 
a fine paintbrush; continue to apply fine 

layers of paint until the surface of the paint 

in the scratch is level with the surrounding 

paintwork. Allow the new paint at least two 

weeks to harden, and then blend it into the 

surrounding paintwork by rubbing the scratch 

area with a paintwork renovator or a very fine 

cutting paste. Finally, apply wax polish. 

Where the scratch has penetrated right 
through to the metal of the bodywork, causing 

the metal to rust, a different repair technique 

is required. Remove any loose rust from the 

bottom of the scratch with a penknife, and 
then apply rust-inhibiting paint, to prevent 

the formation of rust in the future. Using a 

rubber or nylon applicator, fill the scratch with 

bodystopper paste. If required, this paste can 

be mixed with cellulose thinners, to provide a 

very thin paste, which is ideal for filling narrow 

scratches. Before the stopper-paste in the 
scratch hardens, wrap a piece of smooth 

cotton rag around the top of a finger. Dip the 
finger in cellulose thinners, and quickly sweep 

it across the surface of the stopper-paste in 

the scratch; this will ensure that the surface 

of the stopper-paste is slightly hollowed. The 

scratch can now be painted over as described 
earlier in this Section. 

Repairs of dents 

When deep denting of the bodywork has 

taken place, the first task is to pull the dent 
out, until the affected bodywork almost attains 

its original shape. There is little point in trying 

to restore the original shape completely, as the 

metal in the damaged area will have stretched 

on impact, and cannot be reshaped fully to its 

original contour. It is better to bring the level 

of the dent up to a point that is about 3 mm 

below the level of the surrounding bodywork. 

In cases where the dent is very shallow 
anyway, it is not worth trying to pull it out at 

all. If the underside of the dent is accessible, 
it can be hammered out gently from behind, 

using a mallet with a wooden or plastic head. 
Whilst doing this, hold a suitable block of 
wood firmly against the outside of the panel, 

to absorb the impact from the hammer blows 

and thus prevent a large area of the bodywork 

from being ‘belled-out’. 

Should the dent be in a section of the 
bodywork that has a double skin, or some 
other factor making it inaccessible from 
behind, a different technique is called for. Drill 

several small holes through the metal inside 

the area — particularly in the deeper section. 

Then screw long self-tapping screws into the 

holes, just sufficiently for them to gain a good 

purchase in the metal. Now pulling on the 

protruding heads of the screws with a pair of 
pliers can pull out the dent. 

The next stage of the repair is the removal 

of the paint from the damaged area, and 

from an inch or so of the surrounding ‘sound’ 

bodywork. This is accomplished most easily by 

using a wire brush or abrasive pad on a power 

drill, although it can be done just as effectively 

by hand, using sheets of abrasive paper. To 

complete the preparation for filling, score the 

surface of the bare metal with a screwdriver 

or the tang of a file, or alternatively, drill small 

holes in the affected area. This will provide a 

really good ‘key’ for the filler paste. » 

To complete the repair, see the Section on 

filling and re-spraying. : 

_Repairs of rust holes or gashes 

Remove all paint from the affected area, 

and from an inch or so of the surrounding 

‘sound’ bodywork, using an abrasive pad or 

a wire brush on a power drill. If these are not 

available, a few sheets of abrasive paper will 

do the job most effectively. With the paint 

removed, you will be able to judge the severity 

of the corrosion, and therefore decide whether 

to renew the whole panel (if this is possible) or 

to repair the affected area. New body panels 

are not as expensive as most people think, 

and it is often quicker and more satisfactory to 

fit a new panel than to attempt to repair large 
areas of corrosion. 

Remove all fittings from the affected area, 

except those that will act as a guide to the 
original shape of the damaged bodywork 
(eg, body side mouldings etc). Then, using tin 
snips or a hacksaw blade, remove all loose 

metal and any other metal badly affected 
by corrosion. Hammer the edges of the hole 
inwards, in order to create a slight depression 
for the filler paste. 

Wire-brush the affected area to remove 
the powdery rust from the surface of the 

remaining metal. Paint the affected area with 

rust-inhibiting paint; if the back of the rusted 
area is accessible, treat this also. 

Before filling can take place, it will be 

necessary to block the hole in some way. This 
can be achieved by the use of aluminium or 

plastic mesh, or aluminium tape. 

Aluminium or plastic mesh, or glass-fibre 
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matting, is probably the best material to use 
for a large hole. Cut a piece to the approximate 

size and shape of the hole to be filled, then 
position it in the hole so that its edges are 

below the level of the surrounding bodywork. 

It can be retained in position by several blobs 
of filler paste around its periphery. 

Aluminium tape should be used for small 

or very narrow holes. Pull a piece off the roll, 

trim it to the approximate size and shape 

required, then pull off the backing paper (if 
used) and stick the tape over the hole; it can 

be overiapped if the thickness of one piece is 
insufficient. Rub down the edges of the tape, 

using the handle of a screwdriver or similar, 

this will ensure that the tape is securely 
attached to the metal underneath. 

Filling and respraying 

Before using this Section, see the Sections 
on dent, deep scratch, rust holes and gash 
repairs. 

Many types of bodyfiller are available, but 
generally speaking, those proprietary kits, 

which contain a tin of filler paste and a tube of 

resin hardener, are best for this type of repair. 

A wide, flexible plastic or nylon applicator will 

be found invaluable for imparting a smooth 

and well-contoured finish to the surface of the 

filler. 

Mix up a little filler on a clean piece of card 

or board - measure the hardener carefully 
(follow the maker’s instructions on the pack), 

otherwise the filler will set too rapidly or too 

slowly. Using the applicator, apply the filler 

paste to the prepared area; draw the applicator 

across the surface of the filler to achieve the 

correct contour and to level the surface. As 

soon as a contour that approximates to the 

correct one is achieved, stop working the 

paste — if you carry on too long, the paste will 

become sticky and begin to ‘pick-up’ on the 
applicator. Continue to add thin layers of filler 

paste at 20-minute intervals, until the level 

of the filler is just proud of the surrounding 

bodywork. 
Once the filler has hardened, the excess 

can be removed using a metal plane or file. 

From then on, progressively finer grades of 

abrasive paper should be used, starting with a 

40-grade production paper, and finishing with 

a 400-grade wet-and-dry paper. Always wrap 

the abrasive paper around a flat rubber, cork, 

or wooden block — otherwise the surface of 
the filler will not be completely flat. During the 

smoothing of the filler surface, the wet-and-dry 

paper should be periodically rinsed in water. 

This will ensure that a very smooth finish is 

imparted to the filler at the final stage. 
At this stage, the ‘dent’ should be 

surrounded by a ring of bare metal, which 

in turn should be encircled by the finely 
‘feathered’ edge of the good paintwork. Rinse 
the repair area with clean water, until all of the 

dust produced by the rubbing-down operation 

has gone. 
Spray the whole area with a light coat of 

— this will show up any imperfections in the 

surface of the filler. Repair these imperfections 
with fresh filler paste or bodystopper, and 
once more smooth the surface with abrasive 
paper. If bodystopper is used, it can be 
mixed with cellulose thinners, to form a really 
thin paste that is ideal for filling small holes. 
Repeat this spray-and-repair procedure until 
you are satisfied that the surface of the filler, 
and the feathered edge of the paintwork, are 

perfect. Clean the repair area with clean water, 
and allow to dry fully. 

The repair area is now ready for final 
spraying. Paint spraying must be carried 

out in a warm, dry, windless and dust-free 

atmosphere. This condition can be created 

artificially if you have access to a large indoor 

working area, but if you are forced to work in 

the open, you will have to pick your day very 

carefully. If you are working indoors, dousing 

the floor in the work area with water will help 

to settle the dust that would otherwise be in 

the atmosphere. If the repair area is confined 
to one body panel, mask off the surrounding 

panels; this will help to minimise the effects of 

a slight mis-match in paint colours. Bodywork 

fittings (eg, chrome strips, door handles etc) 

will also need to be masked off. Use genuine 

masking tape, and several thicknesses of 

newspaper, for the masking operations. 

Before commencing to spray, agitate the 
aerosol can thoroughly; and then spray a test 

area (an old tin, or similar) until the technique 

is mastered. Cover the repair area with a thick 

coat of primer; the thickness should be built up 

using several thin layers of paint, rather than 

one thick one. Using 400-grade wet-and-dry 

paper, rub down the surface of the primer until 

it is really smooth. While doing this, the work 
area should be thoroughly doused with water, 

and the wet-and-dry paper periodically rinsed 

in water. Allow to dry before spraying on more 

paint. 

Spray on the topcoat, again building up the 

thickness by using several thin layers of paint. 

Start spraying at the top of the repair area, 

and then, using a side-to-side motion, work 

downwards until the whole repair area and 
about two inches of the surrounding original 

paintwork is covered. Remove all masking 

material 10 to 15 minutes after spraying on 

the final coat of paint. 

Allow the new paint at least two weeks to 

harden, then, using a paintwork renovator or a 

very fine cutting paste, blend the edges of the 
paint into the existing paintwork. Finally, apply 

wax polish. 

Plastic components 

With the use of more and more plastic 

body components by the car manufacturers 

(eg, bumpers. spoilers, and in some cases, 
major body panels), rectification of more 

serious damage to such items has become 

a matter of either entrusting repair work to a 

specialist in this field, or renewing complete 

components. Repair of such damage by the 

DIY owner is not really feasible, owing to the 

cost of the equipment and materials required 

for effecting such repairs. The basic technique 

involves making a groove along the line of the 

crack in the plastic, using a rotary burr in a 

power drill. The damaged part is then welded 

back together, using a hot air gun to heat up 
and fuse a plastic filler rod into the groove. 

Any excess plastic is then removed, and the 

area rubbed down to a smooth finish. It is 

important that a filler rod of the correct plastic 

is used, as body components can be made of 

a variety of different types (eg, polycarbonate, 

ABS, polypropylene). 

Damage of a less serious nature (abrasions, 
minor cracks etc), can be repaired by the DIY 

owner using a two-part epoxy filler repair. 

Once mixed in equal, this is used in similar 

fashion to the bodywork filler used on metal 
panels. The filler is usually cured in twenty to 

thirty minutes, ready for sanding and painting. 

If the owner is renewing a complete 

component himself, or if he has repaired 

it with epoxy filler, he will be left with the 

problem of finding a suitable paint for finishing 
which is compatible with the type of plastic 

used. At one time, the use of a universal paint 

was not possible, owing to the complex range 

of plastics encountered in body component 

applications. Standard paints, generally 

speaking, will not bond to plastic or rubber 

satisfactorily, but suitable paints to match 

any plastic or rubber finish, can be obtained 

from dealers. However, it is now possible to 

obtain a plastic body parts finishing kit that 

consists of a pre-primer treatment, a primer 

and coioured topcoat. Full instructions are 

normally supplied with a kit, but basically, the 

method of use is to first apply the pre-primer 

to the component concerned, and allow it 

to dry for up to 30 minutes. Then the primer 

is applied, and left to dry for about an hour 

before finally applying the special-coloured 

topcoat. The result is a correctly coloured 

component, where the paint will flex with the 

plastic or rubber, a property that standard 
paint does not normally posses. 

5 Major body damage oe 

Where serious damage has occurred, or 

large areas need renewal due to neglect, 

it means that complete new panels will 

need welding-in, and this is best left to 

professionals. If the damage is due to impact, 

it will also be necessary to check completely 

the alignment of the bodyshell, and a Toyota 

dealer or body specialist, using special jigs, 

will only be able to carry this out accurately. 

If the body is left misaligned, it is primarily 

dangerous, as the car will not handle properly, 
and secondly, uneven stresses will be imposed 

on the steering, suspension and possibly 

transmission, causing abnormal wear, or 

complete failure, particularly to such items as 

the tyres. 
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6.1 Remove the clip and the upper bolt - 

arrowed 

6.4b ...and one from the centre - 

arrowed 

6 Bumpers-  __ 
removal and refitting 

Mill 

Front bumper 

Removal 

1 Open the bonnet, and prise out the single clip 

and undo the retaining bolt from the left- hand, 

top edge of the bumper (see illustration). 

2 Undo the two retaining bolts from the right- 

hand, top edge of the bumper (see illustration). 

3 Chock the rear wheels and jack up the front 

of the car, and support it on axle stands (See 

Jacking and vehicle support). 

lle [=r 

6.8 Pull the bumper end outwards to release the end clips... 

6.2 Remove the bumper upper bolts -— 

arrowed 

6.5 Unscrew the centre and prise the clip 

from the wheel arch 

4 Working under the front edge of the bumper, 

remove the five retaining bolts (two at each 

side and one in the centre) securing the lower 

edge of the bumper (see illustrations). 

5 Under the edge of the front wheel arch each 

side, undo the retaining screw and remove 

the retaining clip from the bumper (see 

illustration). Note: Undo the centre screw of 

the clip and then remove the complete clip. 

6 Prise out and remove the plastic trim clips 

used to secure the front part of the wheel arch 

liner, and pull it away from the bumper. 

7 On models with front foglights, reach up 

behind the light unit and disconnect the wiring 

plug each side. 

8 Carefully pull the ends of the bumper 

eae) 

<a 

6.4a Remove the bumper lower bolts - 

two each side... 

outwards to release them from the securing 

clips (see illustration). 

9 Once the ends are released, the bumper 

can be pulled forwards and removed from the 

car (see illustration). 

Refitting 

10 Refitting is a reversal of removal. Have an 

assistant available to help align the bumper, 

and then tighten the mountings securely. 

Rear bumper 

Removal 

11. Chock the front wheels, jack up the rear 

of the car, and support it on axle stands (see 

Jacking and vehicle support). 

12 Working under the rear edge of the 

bumper, remove the two securing clips (one 

at each side) securing the lower edge of the 

bumper (see illustration). Note: Withdraw the 

centre part of the clips and then remove the 

complete clip. 

13 Under the rear wheel arch each side, 
undo the retaining screw and remove the 

retaining clip from the front edge of the rear 

bumper (see illustration). Note: Undo the 

centre screw of the clip and then remove the 
complete clip. 

14 Open the tailgate and undo the two 

retaining screws (Torx 30), from the left- and 

right-hand, top edges of the bumper (see 
illustration). 

6.9 ... and withdraw the front bumper from the vehicle 
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6.12 Prise up centre and remove lower clip 

(one side shown) 

15 Pull the ends of the bumper outwards 

to release them from the securing clips (see 
illustration). 

16 Once the ends are released, the bumper 

can be pulled rearwards and removed from 

the car. The bumper will need to be released 

from the securing clips along the rear of the 
bumper to remove. 

17 As the bumper is removed, reach behind 

the bumper and disconnect the wiring plug 

connector(s) (see illustration). 

Refitting 

18 Refitting is a reversal of removal. Have an 

assistant available to help align the bumper, 

and tighten the mountings securely. 

7 Bonnet- 
removal, refitting 
and adjustment WU 

Removal 

1 Open the bonnet, and support it on its stay. 
2 Using a marker pen or paint, mark around 

the hinge positions on the bonnet. 

3 With the aid of an assistant, support the 

bonnet, and unscrew the four bolts (two each 

side) securing the bonnet to the hinges (see 
illustration). 

4 Lift off the bonnet and store in a safe place 

to prevent any damage. 

Refitting 

5 Align the marks made on the bonnet before 

removal with the hinges, then refit and tighten 

the bonnet securing bolts. 

6 Check the bonnet adjustment as follows. 

Adjustment 

7 Close the bonnet, and check that there is an 
equal gap at each side, between the bonnet 

and the wing panels. Check also that the 

bonnet sits flush in relation to the surrounding 

body panels. 
8 The bonnet should close smoothly and 
positively without excessive pressure. If this is 

not the case, adjustment will be required. 

9 To adjust the bonnet alignment, slacken the 
bonnet securing bolts, and move the bonnet 

on the bolts as required (the bolt holes in the 
hinges are elongated). To adjust the bonnet 

6.13 Unscrew the centre and prise the clip 

from the wheel arch 

6.15 Pull the bumper end outwards to 
release the end clips 

closure, adjustable bump stops are fitted to 

the bonnet (see illustration). These may be 

screwed in or out to raise or lower the bonnet. 

If desired, the bonnet lock can be adjusted as 

described in Section 9. 

8 Bonnet release cable - 
removal and refitting 

HH 
Note: /f the cable has broken, use the 

information in this Section to establish which 

end of the cable has failed — if the break is 

inside the car, it may be possible to remove 

the release lever as described below, and 

operate the remains of the cable to get 

the bonnet open. It is also possible to gain 

access to the bonnet release cable under the 

left-hand front wheel arch, under the liner. If 

the break is under the bonnet, the bonnet may 

f # ir i 

7.3 With the bonnet supported, unscrew 

the four hinge bolts (two each side) 
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6.14 Undo the Torx screw from the top of 

the bumper (one each side) 

6.17 Disconnect the wiring connector as 

the bumper is removed 

be opened by reaching up the right-hand side 

of the radiator from underneath the vehicle. 

From underneath, with the car jacked up 

and supported on axle stands, access to the 

bonnet lock operating lever may be a little 

better. 

Removal 

1 The bonnet release lever is located on the 

lower part of the left-hand front A-pillar, under 

the edge of the facia. 

2 From inside the passenger footwell, undo 

the retaining bolt and remove the release lever 

from the A-pillar (see illustrations). 

3 Open the bonnet and release the outer 

cable from the clips and brackets in the 

engine compartment, noting its routing (see 

illustration). 

4 Release the retaining clip and disconnect 

the inner cable from the lock operating lever 

(see illustration). 

7.9 Adjust bump stop for bonnet closure 

height 
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8.4 Unclip the inner cable from the bonnet 

lock 

5 Working under the left-hand front wheel 

arch, remove the retaining clips from the wheel 

arch liner and pull it away from the inner wing 

panel. Pull the cable through from the engine 

fa 
zs. nl 

9.1 Bonnet lock securing bolts on front 
panel 

10.2 Door check strap bolt on the door 

pillar 

Mg : Fo 

. and remove the release lever from 

the inner panel 

8.2b .. 

8.5 Push the cable and grommet out 
through into the passenger compartment 

compartment, and then remove the rubber 

grommet and pull the release lever and cable 

out through the passenger compartment (see 

illustration) 

10.1 Disconnect the door wiring block 
connectors 

10.4a Upper door hinge retaining bolts... 

8.3 Unclip the cable from the retaining 

clips - arrowed 

Refitting 

6 Refitting is a reversal of removal. Ensure that 

the cable is routed as noted before removal, 

and make sure that the bulkhead grommet is 

correctly seated. 

9 Bonnet lock - 
removal and refitting 

Mil 

Removal 

1 Open the bonnet, and then unscrew the two 

securing bolts, and remove the lock assembly 

(see illustration). 

2 Release the securing clip and disconnect 

the inner cable from the lock operating lever 

(see illustration 8.4). 

Refitting 

3 Refitting is a reversal of removal. If 

necessary, the position of the lock can be 

altered to adjust the lock operation by moving 

the lock within the elongated holes. 

10 Door - 
removal and refitting S 

EN 
Note: Before removing any electrical 

connections, it is advisable to disconnect the 

battery negative lead, and position the lead 

away from the battery (also see ‘Disconnecting 

the battery’ in the Reference Chapter). 

Removal 

1 Open the door, and working inside the 

passenger compartment, remove the inner 

lower trim panel from the A-pillar (for front door) 

or B-pillar (for rear door), and then disconnect 

the wiring plug connectors (see illustration). 

2 Unbolt the door check strap from the door 
pillar (see illustration). 

3 Ensure that the door is adequately supported 

with the aid of an assistant, or using wooden 

blocks or similar under the bottom edge of the 

door (take care not to damage the paintwork). 
4 Mark the position of the hinges on the door, 

and with the door supported, unscrew the 

mounting bolts (see illustrations). 
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5 As the door is removed from the car, 

release the wiring rubber grommet from the 

door pillar and withdraw the wiring loom (see 
illustration). 

Refitting 

6 Refitting is a reversal of removal. 

11 Door inner trim panel - aS 
removalandrefiting 8 8 S&S 

| eS 

Note: Before removing any electrical 

connections, it is advisable to disconnect the 

battery negative lead, and position the lead 

away from the battery (also see ‘Disconnecting 

the battery’ in the Reference Chapter). 

Front door 

Removal 

1 With the door fully open, carefully unclip 

the trim from the inner door grab handle (see 
illustration). Unclip it at the front edge and 
then release it at the rear to remove. 
2 Remove the three retaining screws in the 

top of the door trim panel (see illustration). 

3 On models with manual front windows, 
carefully remove the winder handle by inserting 

a lever between the winder handle and door 

trim. Pull the winder handle, while turning the 

handle to release it from the spindle. 

4 On models with electric windows, carefully 

prise up the window switch panel, and then 

disconnect the wiring plug underneath (see 

illustrations). 

5 The door trim panel is now secured by a 

number of plastic clips, all round the sides 

and base. Start at one of the bottom corners, 

and prise the panel with a wide-bladed tool to 

release the first few clips. Work along the base 

of the panel, then up the sides, releasing the 

clips as you go (see illustration). 

6 On models with speakers fitted, disconnect 

the wiring connector as the trim is removed. 
7 To access the door inner components, 

it will usually be necessary to remove the 

membrane from the door. Use a sharp knife to 

slice along the bead of mastic, and carefully 

peel back the membrane without tearing it 

(see illustrations). 

11.5 Unclip the door trim panel and lift it 

over the door lock button 

10.4b ...and lower door hinge retaining 

bolts 

11.1 Carefully unclip the trim panel from 

the inner door handle 

Refitting 

8 Refitting is a reversal of removal. Before 

starting, check to see whether any trim clips 

have been damaged on removal, renew as 

necessary. 

11.4a Unclip the electric window 

switch... 

ay 

11.7a Cut along the bead of mastic 

securing the membrane 

10.5 Unclip the wiring rubber grommet 

from the door pillar 

11.2 Remove the three screws from the 

door trim panel 

Rear door 

Removal 

9 With the door fully open, carefully unclip 

the trim from the inner door grab handle (see 

11.4b ...and disconnect the wiring 

connector 

11.7b There are two separate membranes 

fitted to the door panel 
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11.11 Unclip the inner trim panel from the 

door 

illustration). Unclip it at the front edge and 

then release it at the rear to remove. 

10 Remove the three retaining screws in the 

top of the door trim panel (see illustration). 

11 The door trim panel is now secured 

by a number of plastic clips, all round 

the sides and base. Start at one of the 

bottom corners, and prise the panel with 

a wide-bladed tool to release the first few 

clips. Work along the base of the panel, then 

up the sides, releasing the clips as you go 

(see illustration). 
12 On models with speakers fitted, 

disconnect the wiring connector as the trim is 

removed (see illustration). 

13 To access the door inner components, 

it will usually be necessary to remove the 

membrane from the door. Use a sharp knife to 

slice along the bead of mastic, and carefully 

peel back the membrane without tearing it 

(see illustration). 

12.2 Unclip the door lock handle from the 

door panel 

11.9b ...from the inner door handle 

11.12 Disconnect the speaker wiring - 

where fitted 

Refitting 

14 Refitting is a reversal of removal. Before 
starting, check to see whether any trim clips 

have been damaged on removal, renew as 

necessary. 

12 Door handles and x 
~ lock components - SN 
removal and refitting NS 

Note: Before removing any electrical 
connections, it is advisable to disconnect the 

battery negative lead, and position the lead 

away from the battery (also see ‘Disconnecting 
the battery’ in the Reference Chapter). 

Interior handle 

Removal 

1 Remove the door inner trim panel as 

described in Section 11. 

“ee 

12.3 Release the outer cable from the 

housing and unclip the inner cable 

ve the three screws from the 

door trim panel 
11.10 Remo 

% Ge é & 

11.13 Cut along the bead of mastic 

: securing the membrane 

2 Unclip the door lock handle from the door, 

first releasing its locating peg at the rear edge 

(see illustration). 

3 Unhook the cable end from the handle, and 

the handle can be removed (see illustration). ' 

4 To remove the cable, the membrane will 

also have to be peeled off, as described in 

Section 11. Unclip the cable from the retaining 

clip in the door panel (see illustration), and 

then unhook the end fitting from the lock 

assembly. 

Refitting 

5 Refitting is a reversal of removal. Refit the 

door trim panel with reference to Section 11. 

Exterior handle 

Removal 

6 Remove the door inner trim panel as 

described in Section 11, and remove the 

membrane. 

‘AS 7 
as, \ a 
12.4 Unclip the cable from the retaining 

clip 



12.8 Release the link rod retaining clip - 
arrowed 

7 On front doors, with the window in the 
closed position, undo the retaining bolt at the 
bottom of the rear window guide, and then 

remove it from inside the door aperture (see 
illustrations). 

8 Reach up inside the door, and prise off the 

clip from the link rod on the exterior handle. 

Disconnect the link rod from the handle (see 

illustration). Move it to one side, noting how it 

is fitted. 

9 Remove the two retaining nuts at the rear 

of the exterior handle, and then withdraw 
the handle from the outside of the door (see 

illustrations). The two retaining nuts can be 

accessed through holes in the door panel. 

Refitting 

10 Refitting is a reversal of removal, noting 

the following points: 

a) Check the operation of the handle before 
refitting the trim panel. 

b) Make sure the window guide rail locates 

correctly at the top, before refitting the 
lower mounting bolt. 

c) Refit the panel as described in Section 11. 

Front lock barrel 

Removal 

11 Remove the door inner trim panel as 

described in Section 11, and remove the 

membrane. 
12 With the window in the closed position, 

undo the retaining bolt at the bottom of the rear 

window guide, and then remove it from inside 
the door aperture (see illustrations 12.7a, 12.7b 

and 12.7c). 
13 Reach up inside the door, and prise off 

12.9a Exterior handle retaining nuts... 

the clip from the link rod on the lock barrel. 

Disconnect the link rod from the lock barrel 
(see illustrations). Move it to one side, noting 
how it is fitted. 

14 Pull the retaining clip to remove it from the 

rear of the lock barrel, and then withdraw the 

12.9c ...to remove the exterior handle 

12.13b ...and disconnect the link rod 
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12.7c ... and remove the lower window 

guide 

12.9b ...can be accessed through the 

door panel... 

lock barrel from the outside of the door (see 

illustrations). 

Refitting 

15 Refitting is a reversal of removal, noting 

the following points: 

12.14a Slide out the retaining clip... 
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12.14b ... and withdraw the lock barrel 

from the door 

12.21a Remove the three Torx screws at 

the rear... 

a) Check the operation of the lock barrel 

before refitting the trim panel. 

b) Make sure the window guide rail locates 

correctly at the top, before refitting the 

lower mounting bolt. 

c) Refit the panel as described in Section 117. 

Front lock assembly 

Removal 

16 Remove the door inner trim panel as 

described in Section 11, and remove the 

membrane. 

17 With the window in the closed position, 

undo the retaining bolt at the bottom of the rear 

window guide, and then remove it from inside 

the door aperture (see illustrations 12.7a, 12.7b 

and 12.7c). 

18 Reach up inside the door, and prise off the 

clips from the link rods on the exterior handle 

and lock barrel. Disconnect the link rods 

12.25a Unclip the door lock handle from 

the door panel... 

ee 
12.18 Release the two link rod retaining 

clips - arrowed 

12.21b ...and remove the lock assembly 
from inside the door 

from the exterior handle and lock barrel (see 

illustration). Move them to one side, noting 
how they where fitted. 

19 Remove the interior door handle and 

disconnect the door lock operating cable as 

described in paragraphs 1 to 4 in this Section. 

20 On models with central locking, undo the 

retaining bolt on the locking motor bracket 

(see illustration). 

21 Undo the three screws securing the lock 

assembly to the rear edge of the door, and 

withdraw the lock assembly downwards 

and out from inside the door aperture (see 

illustrations). 

22 Onmodels with central locking, disconnect 

the wiring connector from the central locking 

motor as it is removed (see illustration). 

Refitting 

23 Refitting is a reversal of removal, bearing 

in mind the following points: 

12.25b ...and release the operating cable 
from the inner door handle 

12.20 Undo the lock motor bracket 

retaining bolt 

q 
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12.22 Disconnect the central locking 
wiring plug 

a) Lubricate the moving parts of the lock 

assembly with multipurpose grease 

before refitting. 

b) The three lock securing screws on the 

back edge of the door should have their 

threads cleaned and coated with thread- 

locking fluid before refitting them. 
c) Make sure the window guide rail locates 

correctly at the top before refitting the 

lower mounting bolt. 

d) Check the operation of the lock 

mechanism before refitting the door inner 

trim panel. 

e) Refit the door trim panel with reference to 

Section 17. 

Rear lock assembly 

Removal 

24 Remove the door inner trim panel as 

described in Section 11, and remove the 
membrane. 

25 Unclip the door lock interior handle from 

the door, first releasing its locating peg at the 
rear edge (see illustrations). 

26 Release the door lock operating rod from 

the securing clip, and then release the securing 

clip and disconnect the operating rod from the 

lock assembly (see illustrations). 

27 On models with central locking, undo the 

retaining bolt on the locking motor bracket 
(see illustration). 

28 Undo the three screws securing the lock 

assembly to the rear edge of the door, and 

withdraw the lock assembly downwards 

and out from inside the door aperture (see 
illustrations). 
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12.26a Unclip the linkage rod from the 
retaining clip in the door... 

12.28a Remove the three Torx screws at 

the rear... 

29 On models with central locking, disconnect 

the wiring connector from the central locking 

motor as it is removed (see illustration). 

Refitting 

30 Refitting is a reversal of removal, bearing 
in mind the following points: 

a) Lubricate the moving parts of the lock 

assembly with multipurpose grease 

before refitting. 

b) The three lock securing screws on the 

back edge of the door should have their 

threads cleaned and coated with thread- 

locking fluid before refitting them. 

c) Check the operation of the lock 
mechanism before refitting the door inner 

trim panel. 

d) Refit the door trim panel with reference to 

Section 11. 

13 Door window glass | 
and regulator - 
‘removal and refitting 

Note: Before removing any electrical 

connections, it is advisable to disconnect the 
battery negative lead, and position the lead 

away from the battery (also see ‘Disconnecting 

the battery’ in the Reference Chapter). 

Front door window glass 

Removal 

1 Remove the door inner trim panel as 

described in Section 11, and remove the 

membrane. 
2 Reconnect the electric window switch (or 

12.26b ...and release the link rod 

retaining clip on the lock assembly 

12.28b ...and remove the lock assembly 

from inside the door 

window winder handle), and lower the glass 

until the door glass retaining bolts are visible 

in the access holes in the inner panel (see 

illustrations). 

3 Unscrew the glass retaining bolts, then lift 

the glass slightly to remove the securing clips 

mS a 

13.2a Unclip the blanking plug from the 

door panel... 

13.3 Release the securing clips from the 

bottom of the door glass... 

12.27 Undo the lock motor bracket 

retaining bolt 

12.29 Disconnect the central locking 

wiring plug 

from the bottom of the window, note their 

fitted position (see illustration). 
4 Tilt the window glass forwards to release 

it from the guide rails and then withdraw 
it upwards and out from the door (see 

illustration). 

= 

to access the door glass 

retaining bolts 

13.2b ... 

13.4 ... then lift the glass out of the door 

frame 
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13.7 Disconnect the electric window 

wiring plug 

13.10 Undo the catch retaining screws 

Refitting 

5 Refitting is a reversal of removal, noting the 

following points: 

a) Refit the plastic securing clips to the 

bottom of the glass correctly. 

b) Tighten the glass retaining bolts securely. 
c) Refit the door trim panel as described in 

Section 11. 

Front regulator 

Removal 

6 Remove the door window glass as 

described previously in this Section. 

7 On models with electric windows, dis- 
connect the wiring plug from the motor (see 

illustration). 

8 Remove the retaining nuts from the window 

regulator (three nuts on electric windows and four 

nuts on manual windows), and then withdraw the 

regulator from the door (see illustrations). 

14.1 Disconnect the wiring connector 

13.11 Window front retaining nuts - 

arrowed 

Refitting : 

9 Refitting is a reversal of removal, noting the 

following points: 

a) Lubricate the moving parts of the 

regulator with multipurpose grease before 

refitting. 

b) Check the operation of the window 
regulator mechanism, before refitting the 
door trim panel. 

c) Refit the door trim panel as described in 

Section 11. 

Rear window 

Removal 

10 Open the door and, with the window 

supported by an assistant, undo the two 

retaining screws from the rear window catch 

(see illustration). 

11 Working at the front edge of the door 
undo the two retaining nuts, and remove 

14.3 Release the strut upper retaining clip 

13.8b ...and remove the regulator 

assembly 

the rear window glass from the door (see 

illustration). 

Refitting 

12 Refitting is a reversal of removal. 

14 Tailgate and support struts- & 
removal, refitting eS 
and adjustment » 

Tailgate 

Removal 

1 Open the tailgate and remove the upper 

trim panel to disconnect wiring connectors 

~ from the wiper motor and heated rear window 

(see illustration). 

2 If required, remove the rear wiper motor as 

described in Chapter 12, Section 15. 

3 With the aid of an assistant to support 

the tailgate, release the retaining clip and 

disconnect the support strut from the tailgate 

(see illustration). 

4 Ensure that the tailgate is supported, then 

unscrew the nuts securing the hinges to the 

vehicle body (see illustrations), and lift the 

tailgate from the car. 

Refitting 

5 Refitting is a reversal of removal, bearing in 

mind the following points: 

a) Make sure that the hinges are aligned 

correctly before tightening. 

b) If removed, refit the rear wiper motor as 

described in Chapter 12, Section 15. 

c) On completion, check the alignment 

14.4a Left-hand tailgate hinge securing 

nut... 
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of the tailgate with the surrounding 
body panels and, if necessary, adjust 

the position of the tailgate hinges until 
satisfactory alignment is achieved. 

Support strut 

Removal 

6 Open the tailgate, and support it in the open 

position using a wooden prop or similar tool. 

7 Working at the lower end of the tailgate 
strut, undo the retaining, screw and pull back 

the inner trim panel (see illustrations). 

8 Release the retaining clip and prise the 

lower end of the strut from the ball-stud fitting 
on the inner wing panel (see illustration). 

9 At the tailgate end, release the retaining clip 

and prise the top of the strut from the ball-stud 
fitting on the tailgate mounting bracket (see 

illustration 14.3). 

Refitting 

10 Refitting is a reversal of removal. 

14.4b ... and right-hand hinge securing 14.7a Undo the retaining screw... 

nut — arrowed 

15 Tailgate lock components- 
removal and refitting x 

~ . 

Note: Before removing any electrical vo . an 
connections, it is advisable to disconnect the 14.:7b ...and pull the lower edge of the 14.8 Release the strut lower retaining clip 

battery negative lead, and position the lead trim away 
away from the battery (also see ‘Disconnecting 6 Undothetworetaining bolts, andthenrotate fitted position in the lock actuator (see 

the battery’ in the Reference Chapter). the outer sleeve anti-clockwise and remove it _ illustration). 
Lock catch from the lock button (see illustrations). Refitting 

7 Working inside the luggage compartment, 8 Refitting is a reversal of removal, bearing in 
withdraw the lock button, noting its mind the following points: 

Removal 

1 Open the tailgate and unscrew the two lock 

securing bolts, and remove the lock out from 

the lower crossmember (see illustrations). 

Refitting 

2 Refitting is a reversal of removal. 

Lock button 

Removal 

3 Open the tailgate, and remove the lock 

catch as described in paragraph 1. 

4 Remove the inner plastic trim panel, from 

the inside of the rear crossmember (see 

illustrations). 

5 Remove the rear bumper as described in 

Section 6 of this Chapter. 

ri a iii sae wa 

15.1a Undo the lock catch retaining 15.1b ...and remove it from the rear 

bolts... crossmember 

15.4b ...and remove the inner trim panel 15.6a Undo the lock button retaining 
bolts... 

15.4a Release the retaining clips... 
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15.6b ... twist anti-clockwise... 

15.10a Undo the lock motor retaining 
bolts... 

a) Make sure the lock button is firmly in 

place in the rear panel, and that the 

actuator lever (where applicable) is 

located correctly 

b) Check the operation of the lock 

mechanism before refitting the bumper. 

c) Refit the rear bumper as described in 

Section 6. 

Lock actuator 

Removal 

9 Open the tailgate, and remove the lock 

button as described previously in this 

Section. 
10 Undo the two retaining bolts, and then 

remove the actuator from inside the luggage 

compartment (see illustrations). 

11 Disconnect the wiring plug as the actuator 

is removed (see illustration). 

16.1 Lock motor retaining screws 

... and remove the outer locking 

sleeve 
15.6c 

15.10b ... and remove it from inside the 

rear crossmember 

Refitting 

12 Refitting is a reversal of removal, but 

check the operation of the mechanism before 

refitting the bumper. 

16 Centrallocking _ oa 
system components - _ NS 

_ removal and refitting x 

Note: Before removing any electrical 

connections, it is advisable to disconnect the 
battery negative lead, and position the lead 

away from the battery (also see ‘Disconnecting 

the battery’ in the Reference Chapter). 

Door lock motor 

1 The door lock motors are screwed to 

the lock assembly mounting bracket (see 

illustration). Removal and refitting is part of 

16.3 Central door locking electronic 

control unit (ECU) 

15.7 Withdraw the lock button, noting its 
location in the lock motor 

15.11 Disconnect the wiring connector as 

it is removed 

the door lock removal and refitting procedure 

in Section 12. 

Door lock microswitch 

2 The door lock microswitches (fitted to the 

front doors) are an integral part of the lock 

assemblies. Removal and refitting is part of 

the door lock removal and refitting procedure 

in Section 12. 

Door lock electronic control unit 

3 The door lock control unit is fitted to 

the crossmember below the upper facia 

panel, behind the instrument cluster (see 

illustration). 

4 Remove the upper section of the facia panel 

as described in Section 26 of this Chapter. 

5 Disconnect the wiring plug, then unbolt and 

remove the unit from the crossmember (see 

illustrations). 
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16.5b ... and unbolt the unit from the 

crossmember 

6 Refitting is a reversal of removal. 

Remote locking receiver unit 

7 The remote locking receiver unit is fitted to 

the crossmember below the upper facia panel, 
above the steering column. 

8 Remove the upper section of the facia panel 
as described in Section 26. 

9 Undo the retaining bolt and remove 
the wiring/relay block from the top of the 
crossmember (see illustration). 

10 Undo the retaining bolt and remove 

the receiver unit, complete with mounting 

bracket, from below the wiring/relay block 
(see illustration). 

11 Disconnect the wiring plug, and if required, 

unbolt the receiver unit from the mounting | 
bracket (see illustration). 

12 Refitting is a reversal of removal. 

Remote control (key) battery 

13 Remove the small screw from the key fob, 

and take off the key cover. 

14 Lift out the battery case from the key, and 

prise off the case cover. 

15 The battery is held in place (positive + side 

up) by retaining clips. Carefully prise the clips 

aside to release the battery, and slide it out of 

its holder. 

16 Fit the new battery the same way up as 

the old one, and ensure it is held securely by 

the clips. 

17 Reassemble the key fob, and test the 

operation (the key indicator light should come 
on when the key is pressed). 
18 If the remote control does not work after 

the battery has been renewed, reprogramme it 

as described in the following paragraphs. 

Reprogramming remote key 

19 First make sure the ignition is switched 

OS 

20 Switch the ignition back on. 
21 Immediately press one of the remote 
control buttons, and hold it for a few seconds. 
22 Then switch the ignition off again and 
remove the key from the ignition switch. 
23 The remote control should now be working 

again. If the remote control continues to not 
work, see your local dealer to have the system 

checked. 

16.9 Unbolt the relay block 16.10 Unbolt the receiver unit from the top 

of the crossmember 

17 Electric window components 2. 
_ = removal and refitting SN 

Window switches 

1 Refer to Chapter 12, Section 4. 

Window motors 

2 The window motor is an integral part of 

the window regulator assembly, remove the 

regulator as described in Section 13. xoyesenay z ; 
16.11 Disconnect the wiring plug as it is 

removed 18 Exterior mirrors - 
removal and refitting 

a) Check the condition of the mirror-to-body 

seal — any damage here could result in 

water entering the car. 

b) Tighten the mirror mounting nuts securely. 

WHHL 

Mirror 

Removal 

1 Open the front door and remove the trim 

panel from the inside of the door mirror by 

sliding it forwards (see illustration). 

2 Undo the two retaining screws and unclip 

the inner trim panel from the inside of the door 

frame (see illustrations). 

3 Support the mirror from the outside of the 

door and remove the three mirror mounting 

bolts, as the last is removed withdraw the 

mirror from the door (see illustrations). 

Refitting 

4 Refitting is a reversal of removal, noting the 

following points: 

18.2b ... and remove the trim panel from 

inside the door frame 

18.2a Undo the two retaining screws... 
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A 
= 

18.3a Undo the three retaining bolts... 

18.6b Mirror glass removed, showing 

mounting plate and retaining clips 

Mirror glass 

0 Warning: If the mirror glass is 

broken, wear gloves to protect 

Removal 

your hands. 

5 The mirror glass can be removed with the 

mirror in place if preferred. 
6 Using a plastic trim tool, prise the top of the 
glass out to release the securing clips from 
the mounting plate (see illustrations). 

Refitting 

7 Press firmly and evenly at the centre of the 

mirror glass to engage the retaining clips to 

the mounting plate (see illustration). 

Mirror trim cover 

Removal 

8 Remove the mirror glass as described 
previously. 

18.9a Release the retaining clips... 

18.3b ...and remove the door mirror from 

outside the door frame 

18.7 Press firmly until the retaining clips 

have engaged 

9 Working inside the mirror housing, release 

the retaining clips and unclip the trim cover 

from the rear of the mirror (see illustrations). 

Refitting 

10 Press the trim cover firmly onto the rear of 

the mirror housing, making sure the retaining 

clips are engaged securely. 

11 Refit the mirror glass as described 

previously. 

19 Windscreen, side 
and tailgate glass - 
general information 

These areas of glass are secured by 

the tight fit of the weatherseal in the body 

aperture, and are bonded in position 

with a special adhesive. Renewal of such 

fixed glass is a difficult, messy and time- 

18.9b ...and remove the outer trim cover 

y™X 
18.6a Prise the mirror glass off its 

mounting plate 

consuming task, which is considered 

beyond the scope of the home mechanic. 

It is difficult, unless one has plenty of 

practice, to obtain a secure, waterproof fit. 

Furthermore, the task carries a high risk 

of breakage; this applies especially to the 

laminated glass windscreen. In view of this, 

owners are strongly advised to have this 

sort of work carried out by one of the many 

specialist windscreen fitters. 

20 Sunroof - 
general information 

Due to the complexity of the sunroof 

mechanism, considerable expertise is 

needed to repair, renew or adjust the sunroof 

components successfully. Removal of the roof 

first requires the headlining to be removed, 

which is a complex and tedious operation, and 

not a task to be undertaken lightly. Therefore, 

any problems with the sunroof should be 

referred to a dealer. 

On models with an electric sunroof, if the 
sunroof motor fails to operate, first check the 

relevant fuse. If the fault cannot be traced and 

rectified, the sunroof can usually be opened 

and closed manually using an Allen key to turn 

the motor spindle. 

21 Body exterior fittings - 
removal and refitting 

Mili 

Bumpers 

1 Refer to Section 6. 

Scuttle cover panel 

2 Refer to the windscreen wiper motor 

removal procedure in Chapter 12. 

Wheel! arch liners 

3 The wheel arch liners are secured by a 

combination of self-tapping screws and 

push-fit clips (see illustrations). 

4 Remove the relevant wheel, and then with 

all the fasteners removed, pull the liner down 

from the arch and remove it (see illustration). 
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Body trim strips and badges 

5 The various body trim strips and badges 
are held in position with a special adhesive. 
Removal requires the trim/badge to be 
heated, to soften the adhesive, and then 
cut away from the surface. Due to the high 
risk of damage to the paintwork during this 
operation, it is recommended that this task 
should be entrusted to a Toyota dealer or 
bodyshop. 

removal and refitting 21.3b There are different types of clips 

securing the trims... WP 
Front seat 

Warning: On models with side 

A airbags, disconnect the battery 

negative lead (see ‘Disconnecting 
the battery’), then wait for two minutes 
before proceeding. If this waiting period is 

not observed, there is danger of activating 

the airbag system. 

1 Slide the seat fully rearwards, and then 
unscrew the two front bolts securing the seat 
rails to the floor (see illustration). 21.3 

2 Slide the seat fully forwards, and then 
unscrew the two rear bolts (see illustration). 
3 Check under and around the seat for any 4 Lift the seat, complete with mounting rails, 6 To remove the seat lever from the side of 

wiring (typically, this will only be on models and remove it from the car. the seat, unclip the centre cover, and then 
fitted with side airbags or a seat belt warning 5 If required, undo the securing nuts from release the securing clips and withdraw the 

light), and disconnect it as necessary (see under the seat and remove the seat runners lever from the spindle (see illustrations). 
illustration). from the seat frame (see illustration). Note: The seat lever centre cover locks 

... and also some retaining bolts 21.4 Remove the inner wheel arch liner 
from under the wing panel 

22.1 With the seat fully back, the front seat 22.2 With the seat fully forwards, the back 22.3 Disconnect the wiring plugs under 

rail mounting bolts can be seen seat rail mounting bolts can be seen the seat 

22.5 Retaining nuts securing the seat to 22.6a Unclip the centre cap... 22.6b ... release the securing clips each 

the seat runners side... 
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and withdraw the seat lever 

22.9 Seat belt stalk securing bolts 

the two retaining clips in place when it is 

refitted. 

7 Refitting is a reversal of removal, but tighten 

the seat mounting bolts, starting with the front 

two first, to the specified torque. 

22.12a Release the catch on the seat 

back... 

22.12c ...and remove the seat back from 

inside the car 

22.6d Note the centre cap keeps the 

securing clips locked in place 

22.10 Undo the two seat bracket joining 
bolts... 

Rear seat 

Split fold type 

8 Pull the front of the seat base upwards to 

release the securing clips along the front edge 

undo the mounting bracket nut 

and bolt... 

22.13 Undo the mounting bracket nut and 

bolt on the other side of the seat 

22.8 Pull the seat base up to release the 

securing clips 

22.11 ...and lower mounting nuts 

of the seat cushion (see illustration). Then 

slide the seat cushion forwards, and remove it 

from inside the passenger compartment. 

9 Undo the two retaining bolts and remove 

the seat belt stalks from the centre of the rear 

seat brackets (see illustration). 

10 Undo the two retaining bolts from the rear 

seat brackets (see illustration). 

11 Undo the two retaining nuts from the 

centre rear seat brackets (see illustration). 

12 Pull the seat catch strap and tilt the seat 

back forward slightly, then undo the outer seat 

bracket securing nut and bolt, and remove 
from inside the passenger compartment (see 

illustrations). 

13 Undo the outer seat bracket securing 
nut and bolt on the remaining rear seat 
back, and remove from inside the passenger 
compartment (see illustration). 
14 Refitting is a reversal of removal, but 

tighten the seat mounting bolts to the specified 
torque. 

Bench type 

15 Pull the front of the seat base upwards to 

release the securing clips along the front edge 
of the seat cushion (see illustration 22.8). Then 

slide the seat cushion forwards, and remove it 
from inside the passenger compartment. 

16 Pull the seat catch strap and tilt the seat 
back forward slightly, then undo the outer seat 
bracket securing nuts and bolts from each 
side of the seat back. Remove the seat back 
from inside the passenger compartment. 

17 Refitting is a reversal of removal, but 
tighten the seat mounting bolts to the specified 
torque. 
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23.2 Seat belt upper mounting bracket 

bolt 

Warning: Disconnect the 

A battery negative lead (see 
‘Disconnecting the battery’), 

then wait for two minutes before 

proceeding. If this waiting period is not 
observed, there is danger of activating 
the seat belt tensioner. 

Front belt 

3-door models 

1 Remove the rear trim panels as described 
in Section 24. : 

2 Unscrew the front seat belt upper 

anchorage bolt from the top of the B-pillar 

(see illustration). 

3 Disconnect the wiring plug for the seat belt 

pretensioner from the inertia reel by first lifting 

the (black) locking clip, then pulling off the 

yellow plug (see illustrations). 

4 Remove the two bolts securing the inertia 

reel (see illustration), and then withdraw it 
from the bottom of the B-pillar. 
5 Refitting is a reversal of removal, but tighten 
the seat belt bolts to the specified torque. 

5-door models 

6 Remove the B-pillar trim panels as 

described in Section 24. 
7 Unscrew the front seat belt upper 

anchorage bolt from the top of the B-pillar 

(see illustration). 

23.12a Disconnect the green wiring 

plug... 

23.4 Front seat belt inertia reel mounting 
bolts 

8 Disconnect the wiring plug for the seat belt 
pretensioner from the inertia reel by first lifting 

the (black) locking clip, then pulling off the yellow 

plug (see illustrations 23.3a and 23.3b). 

9 Remove the two bolts securing the inertia 

reel (see illustration 23.4), and then withdraw 

it from the bottom of the B-pillar. 

10 Refitting is a reversal of removal, but 
tighten the seat belt bolts to the specified 

torque. 

Front belt stalk 

11 Slide the front seat fully forwards, to gain 
access to the wiring connector under the base 

of the seat. It may be easier to access the 

wiring if the seat is removed completely, as 

described in Section 22. 
12 Disconnect the wiring connector (green) 
from under the seat and release it from its 

securing clips under the seat base (see 

illustration). 

. and unclip the wiring loom from 

the seat 
23.12b . 

... then pull off the pretensioner 

wiring plug 
23.3b 

23.7 Unscrew the seat belt upper bolt 

13 If the seat has not been removed 

completely, slide if fully rearwards to gain 

access to the stalk mounting bolt (see 
illustration). 

14 Unscrew the bolt, and remove the stalk 

from the seat frame, carefully withdraw the 

wiring through the base of the seat cushion as 

the stalk is removed. 

15 Refitting is a reversal of removal, bearing 

in mind the following points: 

a) Make sure that the stalk wiring is routed 

correctly under the seat. 

b) Tighten the securing bolt to the specified 

torque. 

Rear inertia reel belt 

3-door models 

16 Remove the rear trim panels as described 

in Section 24. 

17 Unscrew the rear seat belt upper 

23.13 Seat belt stalk mounting bolt 
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23.17 Seat belt upper mounting bracket 

bolt 

anchorage bolt from the top of the C-pillar 

(see illustration). 
18 Remove the bolt securing the inertia reel 

(see illustration). Withdraw the reel from the 
bottom of the C-pillar, noting the locating 

pegs on the mounting bracket. 
19 Refitting is a reversal of removal, but 

tighten the seat belt bolts to the specified 

torque. 

5-door models 

20 Remove the C-pillar trim panels as 

described in Section 24. 

21 Unscrew the rear seat belt upper 

anchorage bolt from the top of the C-pillar 
(see illustration 23.17). 

22 Remove the bolt securing the inertia reel 
(see illustration 23.18). Withdraw the reel 

from the bottom of the C-pillar, noting the 

locating pegs on the mounting bracket. 

23 Refitting is a reversal of removal, but 

aa 

24.1a Prise out the securing clip... 

the left-hand side screw... 

23.18 Locating pegs to position the inertia 
reel 

tighten the seat belt bolts to the specified 
torque. 

Rear belt buckles 

24 Remove the rear seat base as described 

in Section 22. 

25 The belt buckles are bolted to the rear seat 

back mounting brackets. Undo the retaining 

bolts and remove the belt buckles from the 

vehicle (see illustration 22.9). 
26 Refitting is a reversal of removal. Tighten 
the bolts to the specified torque. 

24 Interior trim and fittings - 
removal and refitting 

WEL ere. 

General 

1 The interior trim panels are secured by 

24.1b ... release the retaining clip... 

oe ., 

24.3b ...and to access the right-hand 
side screw... 

a combination of clips and screws, with 
easily broken plastic clips featuring heavily 

(see illustrations). Removal and refitting is 

generally self-explanatory, noting that it may 

be necessary to remove or loosen surrounding 

panels to allow a particular panel to be 

removed. The following paragraphs describe 

the removal and refitting of the major panels in 

more detail. 

Door inner trim panels 

2 Refer to Section 11. 

Steering column shrouds 

3 Turn the steering wheel first the left and 

then to the right to access the two retaining 

screws, undo the two screws and unclip the 

upper shroud from around the instrument 

panel (see illustrations). 

4 Undo the retaining screw and unclip the 

lower shroud from the steering column (see 

illustrations). 

5 Refitting is a reversal of removal. 

Glovebox cover 

6 Open the glovebox cover, and undo the two 

retaining screws from inside the glovebox, 
release the retaining clip on the lid stay. 

Withdraw the lid from the facia, and remove it 

(see illustrations). 

7 Refitting is a reversal of removal. 

Footwell side trim panels 

8 Open the front door and pull the rubber 

door seal away from the front lower trim panel 

(see illustration). 

24.1¢c ...and remove the retaining screw 

ec a 

24.3c ...and then withdraw the upper 

shroud from the instrument panel 
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24.4a Undo the retaining screw... 

24.6b Release the securing clip and 

remove the glovebox lid 

9 Carefully lever the trim panel to release the 

retaining clips, and then pull the trim rearwards 

to release it from the locating stud at the front 

of the trim panel (see illustration). 

10 Refitting is a reversal of removal. Align the 

panel on the bulkhead stud at the front, and 

then clip into place. 

A-pillar trim panel 

11 Open the door, and carefully prise the 

rubber door seal from the edge of the door 

aperture see illustration). 

12 The A-pillar trim panels are clipped in 

place. Several clips are used, and some are 

quite stiff to release — start at the top of the 

panel, and pull the panel back as it is released 

(see illustration). Check whether any of the 

clips pull out of the panel to be left on the 

car — transfer them back to the panel before 

refitting. 
13 Refitting is a reversal of removal. 

24.14 Pull back the door seal from along 

the sill trim panel 

“li. s 

24.4b ...and remove the lower shroud 

24.8 Pull back the door seal from the 

lower trim 

B-pillar trim panels 

5-door models 

14 Working your way around the front and 

rear door apertures, pull the rubber door seals 

i a 

24.11 Pull back the door seal from along 
the trim panel 

24.15 Undo the seat belt lower anchorage 

bolt 

Bodywork and fittings 11¢21 

24.6a Open the glovebox lid and undo the 

two screws arrowed 

24.9 Unclip the trim panel and pull back to 

release from locating peg - arrowed 

away from the trim that requires removing 

(see illustration). 

15 Unscrew the front seat belt lower anchorage 

bolt from the inner sill panel (see illustration). 

16 Disengage the rear sill trim from the lower 
B-pillar trim panel (see illustration). 

atta 

24.12 Unclip the trim panel from the 

A-pillar 

het 

24.16 Unclip the sill trim panel 
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24.17a Unclip the B-pillar lower trim 24.17b ...and unclip it from the upper 24.18a Release the retaining clips from the 

panel... trim panel B-pillar upper trim panel... 

24.18b ...and release it from the 24.20 Remove the luggage compartment 24.21 Undo the seat belt lower anchorage 
headlining side carpet bolt 

17 Unclip the B-pillar lower trim panel, and 18 Unclip the B-pillar upper trim panel, and 19 Refitting is a reversal of removal. 
then disengage it from the upper trim panel then disengage it from the headlining (see r 7 
(see illustrations). illustrations). C-pillar trim panel 

5-door models 

20 Remove the luggage compartment side 

carpet (see illustration), as described later in 
this Section. 

21 Unscrew the rear seat belt lower 
anchorage bolt from the rear wheel arch (see 
illustration). 

22 Disengage the rear sill trim from the lower 
B-pillar trim panel (see illustration 24.16). 

23 Unclip the lower trim panel from the rear 

wheel arch and rear seat catch bracket (see 
illustration). 

24 Unclip the C-pillar upper trim panel, and 
then disengage it from the headlining (see 
illustration). 

25 Refitting is a reversal of removal. 

Rear trim panels 

3-door models 

26 Open the door and move the front seat as 
far forward as possible. 

27 Working your way around the rear of the 

door aperture, pull the rubber door seal away 
from the trim that requires removing (see 
illustration). 

28 Unscrew the front seat belt lower 

anchorage bolt from the inner sill panel (see 
illustration). 

— - 29 Remove the rear parcel shelf and then 
24.27 Pull back the door seal from along 24.28 Undo the front seat belt lower remove the rear seats as described in 

the trim panel anchorage bolt Section 22. 
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24.30 Undo the rear seat belt lower 

anchorage bolt 

24.33a Remove the retaining screw 

30 Unscrew the rear seat belt lower 

anchorage bolt from the inner wing panel (see 

illustration). 

31 Release the retaining clips and remove 

the lower part of the trim panel from inside the 

rear of the vehicle (see illustrations). 

32 Working your way around the tailgate 

aperture, pull the seal away from the trim that 

requires removing. 

33 Undo the retaining screw and release 

the retaining clips from the lower edge of the 

upper trim panel (see illustrations). 

34 Unclip the upper part of the trim panel 

from the top of the window aperture, and 

guide the rear seat belt through the panel as it 

is removed (see illustrations). 

35 Refitting is a reversal of removal. 

Luggage compartment carpets 
36 Open the tailgate and lift out the carpet 
from the floor of the luggage compartment. 

37 To remove the carpets from the side of 

the luggage compartment, remove the parcel 
shelf and tilt the rear seat back forwards. 

38 Undo the retaining screw and release 

the four retaining clips, and then remove 

the carpet trim from the side of the luggage 

compartment (see illustrations). 

39 Refitting is a reversal of removal. 

Carpets 

40 The passenger compartment floor carpet 

is in several pieces, and Is secured along the 
edges by various types of clips. 

we 
ca 

24.31a Prise out the securing clips... 

24.33b ... release the retaining clip... 

41 Carpet removal and refitting is reasonably 

straightforward, but time-consuming, due to 

the fact that all adjoining trim panels must be 

24.38a Remove the fasteners... 

24.31b ...and unclip the lower trim panel 

24.33c ...and prise out the securing clip 

released, and the seats and centre console 

must be removed. 

24.34b ...and guide the seat belt through 

the trim panel 

24.38b ... and withdraw the luggage 

compartment side carpet 
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43 Note that headlining removal requires 

considerable skill and experience if it is to be 
carried out without damage, and is therefore 

best entrusted to an expert. 

Sunvisors 

44 Remove the two sunvisor hinge screws, 

and remove the sunvisor from the roof (see 

illustrations). 

45 To remove the holding clip, slacken the 

securing screw and withdraw the clip from the 
headlining (see illustrations). 

46 Refitting is a reversal of removal. 
24.44a Undo the two retaining screws... ..and remove the sunvisor 24.44b . 

25 Centre console - 
_ removal and refitting 

WHE 

Removal 

1 Lift out the mat from the rearmost storage 
compartment in the console, and remove the 

bolt underneath (see illustrations). 

Manual transmission models 

2 Using a plastic trim tool, carefully unclip 

the gear lever gaiter from the top of the centre teat 

24.45a Undo the retaining screw... 24.45b ... and unclip the sunvisor console (see illustrations). 
securing clip 3 Unscrew the gear knob and withdraw the 

gaiter from the gear lever (see illustrations). 

Headlining front, centre and rear pillar trim panels, and Multi-Mode transmission models 

42 The headlining is clipped to the roof, and  28sociated components have been removed. 4 Unscrew the gear knob from the gear lever 
can be withdrawn only once all fittings such The door, tailgate and sunroof aperture (see illustration). 
as the grab handles, sunvisors, sunroof, weatherseals will also have to be prised clear. 5 Using a plastic trim tool, carefully unclip the 

25.1b ... and undo the retaining bolt 25.2a Using a plastic lever... 

25.2b ...to unclip the gear lever gaiter 25.3a Unscrew the gear knob... 25.3b ... and withdraw the gaiter from the 
gear lever 



Bodywork and fittings 11°25 

25.4 Unscrew the gear knob from the top 

of the lever 

gear lever surround and remove it from the top 
of the centre console (see illustration). 

All models 

6 Lift the console up at the rear, and then pull 
the centre console away from the facia. This 

will release the locating clips on the front edge 
of the centre console (see illustrations). 

Refitting 

7 Refitting is a reversal of removal. 

26 Facia assembly - 

WG 
removal and refitting 

Warning: Disconnect the battery 
A negative lead (see ‘Disconnecting 

the battery’), then wait for two 

minutes before proceeding. 

Note: The facia panel is in two sections (upper 

and lower), with a large metal crossmember 
underneath it. Depending on the other work 

being carried out, not all of the facia sections 

may need to be removed. It is strongly 
recommended that this Section be read through 

thoroughly before starting the procedure. 

Removal 

Upper section 

1 Disconnect the battery negative lead, with 

reference to Disconnecting the battery, then 

wait for two minutes before proceeding. If this 

waiting period is not observed, there is danger 

of activating the airbags. 
2 Remove the driver’s airbag, as described in 

Chapter 12. 
3 Remove the steering column shrouds as 

described in Section 24. 
4 Where fitted, undo the retaining bolt and 

remove the rev counter from the top of the 

instrument panel. Disconnect the wiring 

connector as the rev counter is removed (see 

illustrations). 

5 Remove the A-pillar trim panels as 

described in Section 24. 
6 Remove the speakers from the top of the 
upper facia panel as described in Chapter 12. 
7 Slacken and remove the upper retaining 
nuts from inside the speaker aperture in the 

top of the facia (see illustrations). 

25.5 Unclip the trim panel from the centre 

console 

25.6b ...to release the front locating 

pegs... 

8 Carefully pull the heater control knob to release 

it from the bottom of the radio/CD trim panel, and 
undo the retaining screw (see illustration). 

9 Using a plastic trim tool, carefully lever the 

26.4a Undo the retaining bolt from the rev 

counter... 

26.7a Left-hand upper facia retaining nut 

25.6c ...and withdraw the centre console 

from over the gear lever 

radio/CD unit trim panel from the facia (see 
illustration). Disconnect the wiring connectors 
as it is removed. 

10 Slacken and remove the two retaining 

26.4b ... and disconnect the wiring 

connector as it is removed 

26.7b Right-hand upper facia retaining nut 
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26.8 Remove the heater control switch 

and undo the retaining screw 

26.11a Open the access flap... 

screws from inside the radio/CD aperture in 
the centre of the facia (see illustration). 

11 Open the glovebox cover (where fitted), 
and unclip the access panel inside the 

facia. Disconnect the wiring connector for 

26.16 Unclip the lower front trim panels 

ee to 
26.9 Unclip the radio/CD trim panel from 

the front of the facia 

26.11b ... disconnect the wiring 
connector... 

the passenger airbag and undo the airbag 
securing bolt (see illustrations). 

12 The upper section of the facia panel may 
now be removed, by carefully levering the 

front of the facia upwards to release the clips 

26.12b ...and withdraw it from the top of 

the facia 

26.17a Undo the facia retaining bolts 
(arrowed) .. . 

screws 

26.11c ...and undo the passenger airbag 

securing bolt 

fitted along its front edge. Remove the panel 
from the car (see illustrations). 

Lower section 

13 Remove the upper section of the facia, as 

described previously. 

14 Remove the centre console, as described 
in Section 25. 
15 Remove the instrument panel from the 

top of the steering column as described in 
Chapter 12. 

16 Remove the footwell side trim panels (see 
illustration), as described in Section 24. 

17 Undo the four retaining bolts from the top 

of the facia crossmember (see illustrations). 
18 Release the two retaining clips (one at 

each side) of the facia crossmember (see 
illustrations). ; 

19 Remove the heater control panel, as 
described in Chapter 3. 

20 Unclip the wiring loom from the bottom of 

26.17b ... from across the crossmember 
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26.18a Release the retaining clips... 

26.20b ...and disconnect the wiring 

connector on the cigar lighter 

the facia and disconnect the wiring plug from 

the rear of the cigar lighter (see illustrations). 

21 Release the retaining clips and disconnect 
the diagnostic plug from the rear of the facia 

trim panel (see illustration). 

22 Slacken and remove the two retaining 

wy 
i ( 7 

+ _ . 

if 

26.23a Left-hand lower facia retaining bolt 

26.24b ...the aerial lead... 

ed © t ae fa 

26.21 Unclip the diagnostic plug 

connector from the facia 

screws from the centre of the lower facia (see 

illustration). 

23 Slacken and remove the two retaining 
screws from each end of the lower facia (see 

illustrations). 

24 Working your way along the top of the lower 

26.23b Right-hand lower facia retaining 

bolt 

26.24c ...and the lower wiring loom 

retaining clips 
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ae 

26.20a Unclip the wiring loom retaining 

clip... 

26.22 Undo the lower centre retaining 

bolts 

facia, disconnect the wiring loom, cables and 

aerial lead from the retaining clips in the facia, 
noting their fitted position (see illustrations). 

25 Working up the back of the facia on the right- 
hand side, undo the lower retaining bolt from 

white plastic wiring/relay block (see illustration). 

, ors 

26.24a Unclip the upper wiring loom 

retaining clip... 

26.25 Undo the wiring block lower 

mounting bolt (pictured with facia removed) 
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26.26a Disconnect the wiring connectors 26.26b ...the passenger airbag on/off 26.26c ...and the headlight height 

from the ECU... switch... adjustment switch 

i ve ae ae « i 4 ¥ ‘ 3 j ¥ s at 

26.27 Check everything is detached from the 26.29 Undo the steering column mounting 26.30 Undo the wiring block upper 
lower facia and remove it from the vehicle bolts mounting bolt 

26 Pull the right-hand side of the facia away passenger airbag on/off-switch and headlight make sure nothing else is attached to the 

from the crossmember and disconnect the _ height adjuster (see illustrations). lower facia and lift the panel from around 
wiring connectors from the steering ECU, 27 Onceall the wiring has been disconnected, the steering column and out of the car (see 

illustration). 

Crossmember 

28 Remove the upper and lower sections of 

the facia, as described previously. 

29 Unbolt the steering column from under 

the crossmember (see illustration). There is 

no need to completely remove the steering 

column; secure the column to one side taking 

care not to damage the steering column joints 

(refer to Chapter 10 if necessary). 

30 Undo the retaining bolt and remove the 
a ig wiring/relay block (white) from the right-hand 

. 3 Ne ; side of the crossmember (see illustration). 
oS! Ga . fi 3 31 Undo the retaining bolt and remove the 

26.31 Undo the relay block mounting bolt 26.32 Undo the mounting bolt from the wiring/relay block (black) from the rear of the 
pedal bracket crossmember (see illustration). 

32 Undo the retaining bolt from the top of the 

pedal bracket assembly (see illustration). 

33 Undo the retaining bolt and disconnect 
the brace from the top of the crossmember 
(see illustration). 

34 Undo the retaining bolt and disconnect 

the brace from the front of the crossmember 
(see illustration). 

35 Working your way along the crossmember, 

disconnect the wiring harness and cable 

retaining clips from the crossmember, noting how 

it is routed and attached (see illustrations). 

36 Remove the four bolts (two each side) 

securing the crossmember in position, 

and then remove it from the car (see illus- 

trations). 

al 
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\ Refitting 

37 Refitting is a reversal of removal, bearing 
in mind the following points: 
a) If the facia is being refitted at a later date, 

ensure that the battery is disconnected. It 

is dangerous, for example, to reconnect 

the airbag wiring with the battery 
connected. 

b) Ensure that the wiring harness is securely 
reconnected to the facia crossmember, 

and is routed as before. 

c) Tighten all bolts securely. i os 7 " 

26.35b ... from the top of the 

crossmember 

'26.36a Remove the crossmember 26.36b ...and remove the crossmember 

mounting bolts at each end... from inside the vehicle 
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1. General information 
and precautions 

Warning: Before carrying out any 

A work on the electrical system, 

read through the precautions 

given in ‘Safety first!’ at the beginning of 

this manual, and in Chapter 5A. 

The electrical system is of 12 volt negative- 
earth type. Power for the lights and all electrical 

accessories is supplied by a lead-acid type 
battery, which is charged by the alternator. 

This Chapter covers repair and service 
procedures for the various electrical 

components not associated with the engine. 

Information on the battery, alternator and 
starter motor can be found in Chapter 5A. 

It should be noted that, prior to working 
on any component in the electrical system, 

the battery negative terminal should first be 

disconnected, to prevent the possibility of 
electrical short-circuits and/or fires. 

Caution: Before disconnecting the battery, 
refer to ‘Disconnecting the battery’ in the 
Reference Section. 

2 Electrical fault finding - 
general information 

Note: Refer to the precautions given in ‘Safety 

first!’ and at the beginning of Chapter 5A 

before starting work. The following tests relate 

to testing of the main electrical circuits, and 

should not be used to test delicate electronic 
circuits (such as anti-lock braking systems), 

particularly where an electronic control module 
is used. 

General 

1 A typical electrical circuit consists of an 

electrical component; any switches, relays, 
motors, fuses, fusible links or circuit breakers 

related to that component, and the wiring 

and connectors which link the component 

to both the battery and the chassis. To help 

to pinpoint a problem in an electrical circuit, 

wiring diagrams are included at the end of this 
Chapter. 

2 Before attempting to diagnose an electrical 

fault, first study the appropriate wiring diagram, 

to obtain a more complete understanding of 

the components included in the particular 

circuit concerned. The possible sources of a 

fault can be narrowed down; this can be done 

by noting whether other components related 

to the circuit are operating properly. If several 

components or circuits fail at one time, the 

problem is likely to be related to a shared fuse 

or earth connection. 

3 Electrical problems usually stem from 

simple causes, such as loose or corroded 

connections, a faulty earth connection, a 

blown fuse, a melted fusible link, or a faulty 

relay (refer to Section 3 for details of testing 

relays). Visually inspect the condition of all 
fuses, wires and connections in a problem 

circuit before testing the components. Use the 

wiring diagrams to determine which terminal 

connections will need to be checked, in order 
to pinpoint the trouble spot. 

4 The basic tools required for electrical fault 

finding include a circuit tester or voltmeter (a 

12 volt bulb with a set of test leads can also 

be used for certain tests); a self-powered 
test light (Sometimes known as a continuity 

tester); an ohmmeter (to measure resistance); 

a battery and set of test leads; and a jumper 

wire, preferably with a circuit breaker or fuse 

incorporated, which can be used to bypass 

suspect wires or electrical components. 

Before attempting to locate a problem with 

test instruments, use the wiring diagram to 

determine where to make the connections. 

5 To find the source of an intermittent wiring 

fault (usually due to a poor or dirty connection, 
or damaged wiring insulation), a ‘wiggle’ test 

can be performed on the wiring. This involves 

wiggling the wiring by hand, to see if the fault 

occurs as the wiring is moved. It should be 

possible to narrow down the source of the 

fault to a particular section of wiring. This 

method of testing can be used in conjunction 

with any of the tests described in the following 

sub-Sections. 
6 Apart from problems due to poor 

connections, two basic types of fault can 

occur in an electrical circuit - open-circuit, or 

short-circuit. 

7 Open-circuit faults are caused by a break 

somewhere in the circuit, which prevents 

current from flowing. An open-circuit fault will 

prevent a component from working, but will 

not cause the relevant circuit fuse to blow. 
8 Short-circuit faults are caused’ by a ‘short’ 

somewhere in the circuit, which allows the 

current flowing in the circuit to ‘escape’ 
along an alternative route, usually to earth. 

Short-circuit faults are normally caused by a 

breakdown in wiring insulation which allows 

a feed wire to touch either another wire or an 

earthed component such as the bodyshell. 

A short-circuit fault will normally cause the 
relevant circuit fuse to blow. 

Finding an open-circuit 

9 To check for an open-circuit, connect one 

lead of a circuit tester or voltmeter to either 

the negative battery terminal or a known good 
earth. 

10 Connect the other lead to a connector in 

the circuit being tested, preferably nearest to 
the battery or fuse. 

11 Switch on the circuit, bearing in mind that 

some circuits are live only when the ignition 
switch is moved to a particular position. 

12 If voltage is present (indicated either by 

the tester bulb lighting or a voltmeter reading, 

as applicable), this means that the section of 

the circuit between the relevant connector and 

the battery is problem-free. 

13 Continue to check the remainder of the 
circuit in the same fashion. 

14 When a point is reached at which no 

voltage is present, the problem must lie 

between that point and the previous test point 

with voltage. Most problems can be traced to 

a broken, corroded or loose connection. 

Finding a short-circuit 

15 To check for a short-circuit; first 

disconnect the load(s) from the circuit (loads 

are the components which draw current from 
a circuit, such as bulbs, motors, heating 
elements, etc). 

16 Remove the relevant fuse from the circuit, 

and connect a circuit tester or voltmeter to the 
fuse connections. 

17 Switch on the circuit, bearing in mind that 

some circuits are live only when the ignition 
switch is moved to a particular position. 

18 If voltage is present (indicated either by 

the tester bulb lighting or a voltmeter reading, 

as applicable), this means that there is a short- 

circuit. 

19 If no voltage is present, but the fuse 

still blows with the load(s) connected, this 

indicates an internal fault in the load(s). 

Finding an earth fault 

20 The battery negative terminal is connected 

to earth — the metal of the engine/transmission 

and the car body — and most systems are 

wired so that they only receive a positive feed, 

the current returning through the metal of the 
car body. This means that the component 

mounting and the body form part of that 

circuit. Loose or corroded mountings can 
therefore cause a range of electrical faults, 

ranging from total failure of a circuit, to a 
puzzling partial fault. 

21 In particular, lights may shine dimly 

(especially when another circuit sharing the 

same earth point is in operation), motors 

(eg, wiper motors or the radiator cooling fan 

motor) may run slowly, and the operation of 

one circuit may have an apparently unrelated 

effect on another. 

22 Note that on many vehicles, earth straps 

are used between certain components, such 

as the engine/transmission and the body, 

usually where there is no metal-to-metal 

contact between components, due to flexible 
rubber mountings, etc. 

23 To check whether a component is 

properly earthed, disconnect the battery, and 

connect one lead of an ohmmeter to a known 
good earth point. Connect the other lead to 

the wire or earth connection being tested. 

The resistance reading should be zero; if not, 

check the connection as follows. 

24 If an earth connection is thought to be 

faulty, dismantle the connection, and clean 

back to bare metal both the bodyshell and 

the wire terminal or the component earth 

connection mating surface. Be careful to 

remove all traces of dirt and corrosion, and 
then use a knife to trim away any paint, so 
that a clean metal-to-metal joint is made. 

25 On reassembly, tighten the joint fasteners 

securely; if a wire terminal is being refitted, use 
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serrated washers between the terminal and 
the bodyshell, to ensure a clean and secure 
connection. 

26 When the connection is remade, prevent 

the onset of corrosion in the future by applying 

a coat of petroleum jelly or silicone-based 

grease, or by spraying on (at regular intervals) 

a proprietary ignition sealer. 

3 Fuses and relays - 
general information 

Fuses 

1 Fuses are designed to break a circuit when 

a predetermined current is reached, in order 

to protect the components and wiring which 

could be damaged by excessive current flow. 

Any excessive current flow will be due to a 

fault in the circuit, usually a short-circuit (see 
Section 2). 

2 The main fuses are located in the fusebox 

behind the instrument panel trim inside 

the passenger compartment. Remove the 

steering column upper shroud, as described 

in Chapter 11, to access the fuses (see illus- 
trations). 

3 Additional fuses are located in a second 

fusebox in the engine compartment, behind 

the battery. Unclip the lid to access the fuses 

(see illustration). 
4 A blown fuse can be recognised from its 

melted or broken wire. 

5 To remove a fuse, first ensure that the 

relevant circuit is switched off. Taking out 

the ignition Key is a start, but several circuits 

are live even with the ignition off — for 
maximum safety, disconnect the battery (see 

Disconnecting the battery). 

6 Pull the fuse from its location, using the tool 

provided in the engine compartment fusebox 

(see illustration). If the tool is not available, 

carefully remove the fuses using thin-nosed 

pliers. 

7 Before renewing a blown fuse, trace and 

rectify the cause, and always use a fuse of 

the correct rating. Never substitute a fuse of a 

higher rating, or make temporary repairs using 

wire or metal foil; more serious damage, or 

even fire, could result. 
8 Note that the fuses are colour-coded as 

follows. Refer to the wiring diagrams (or the 

vehicle handbook) for details of the circuits 

protected. Also note that Toyota use the 

later-type ‘mini’ fuses. 

Colour Rating 

Brown 7.5A 

Red 10A 

Blue 15A 

Yellow 20A 

Clear or white 25A 

Green 30A 

9 Larger ‘midi’ fuses will also be found in the 

engine compartment fusebox and on the rear 

of the instrument panel (see illustrations). 

Since many of these are rated in excess of 30 

3.2a Remove the upper shroud... 

-hand side of .2c ...and left 

instrument panel 

amps, if any of these is found to have blown, it 

indicates a serious wiring fault, which should 

be investigated — just fitting a new fuse may 

cause further problems. 

3.9a Larger ‘midi’ fuses in the engine 

compartment fusebox... 

3.2b ...to access the fuses on the 

right... 

engine compartment fusebox 

Relays 

10 A relay is an electrically-operated switch, 

which is used for the following reasons: 

a) A relay can switch a heavy current 

3.6b ... pull the fuse out from the fusebox 

3.9b ...and on the rear of the instrument 

panel 
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4.2a Disconnect the wiring plug from the 
immobiliser unit... 

4.3 Disconnect the wiring plug from the 

ignition switch 

remotely from the circuit in which the 

current is flowing, allowing the use of 

lighter-gauge wiring and switch contacts. 

b) A relay can receive more than one control 

input, unlike a mechanical switch. 

2 

4.5a Cut a slot in the head of the retaining 

bolt... 

4.6a With the key in position, press down 

on the locking peg... 

4.2b ...then unclip it and slide it off the 

ignition switch 

c) A relay can have a timer function — for 

example, the intermittent wiper relay. 

11 Therelays are divided between the electrical 

wiring/relay block under the right-hand side of 

the facia and the engine compartment fusebox. 

Some models may feature a separate relay box 

under the upper facia panel above the steering | 

column. Typically, the flasher relay and main 

power relay will be inside the car, with the rest 

under the bonnet. The central locking control 

unit is located under the upper section of the 

facia, mounted at the back of the crossmember 

— see Chapter 11. 

12 If a circuit or system controlled by a relay 

develops a fault, and the relay is suspect, 
operate the system. If the relay is functioning, 

it should be possible to hear it ‘click’ as it is 

energised. If this is the case, the fault lies with 

the components or wiring of the system. 

13 If the relay is not being energised, then 

either the relay is not receiving a main supply or 

Me 

4.5b ... then undo it using a screwdriver 

4.6b ...and withdraw the ignition switch 

a switching voltage, or the relay itself is faulty. 

Testing is by the substitution of a known good 

unit, but be careful — while some relays are 
identical in appearance and in operation, others 

look similar but perform different functions. 
14 To remove a relay, first ensure that the 
relevant circuit is switched off. The relay can 

then simply be pulled out from the socket, and 
pushed back into position. 

4 Switches - : aS 
removal and refitting NN 

ES 
Note: Before removing any switch, disconnect 

the battery negative lead, and position the lead 
away from the battery (also see ‘Disconnecting 

the battery’). 

Ignition switch/steering lock 

1 Remove the steering column shrouds as 

described in Chapter 11, Section 24. 
2 Disconnect the wiring plug, then unclip and 

slide off the anti-theft immobiliser transceiver 

unit from the ignition switch/steering lock 

assembly (see illustrations). 

3 Disconnect the main wiring plug from the 

ignition switch (see illustration). 

4 The ignition switch/steering lock is held in 

place with a security bolt, called a ‘shear bolt’. 

This is a bolt which has had its head snapped 

off when the bolt was tightened. 

5 Using a junior hacksaw, cut a slot in the top 

of the bolt then, using a screwdriver, remove 

the bolt from below the ignition switch/steering 
lock (see illustrations). A new security bolt 

will be required for refitting. 

6 Insert the ignition key and turn it to position |, 

and then using a small screwdriver, depress the 

locking pin at the top of the lock housing, and 

pull out the lock cylinder using the key (see 
illustrations). 

7 Refitting is a reversal of removal noting the 
following points: 

a) Make sure that ignition switch locking pin 
engages correctly. 

b) Fit a new security bolt to hold the steering 
lock in position (see illustrations). 

c) Make sure all wiring connections are 
secure. 

d) Refit the steering column shrouds as 

described in Chapter 11, Section 24. 

4.7a Fit anew security (shear) bolt... 
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4.7b ...and tighten until the head breaks 

off 

4.10b ...and withdraw the switch 

Windscreen wiper switch 

8 Remove the steering column shrouds as 

described in Chapter 11, Section 24. 

9 Disconnect the wiring plug connectors from 

the base of the switch (see illustration). 

4.14 Remove the switch assembly from 
the steering column 

4.20 Remove the hazard warning light 
switch 

3 ne ee SF 

4.9 Disconnect the wiring connectors 

+e - (| ew ; 

he locking clamp... 

Z 

4.13a Release t 

10 Use a small screwdriver to depress the 

release tab on the front of the switch, then 

withdraw the switch and remove it from the 

steering column (see illustrations). 

11 Refitting is a reversal of removal. 

4.17 Remove the heated rear window 

switch 

4.23 Remove the air conditioning switch 

4.13b ... to free the locating peg at the 

top of the column 

Lights/indicator switch 

12 Remove the airbag rotary contact 

(clockspring), from the top of the steering 
column, as described in Section 22. 
13 Release the retaining clamp from the rear 

of the switch assembly (see illustrations). This 

holds a locating peg in the top of the steering 

column housing to prevent it from moving. 
14 Withdraw the switch assembly from the 
top of the steering column, and disconnect 

the wiring connectors as it is removed (see 

illustration) 

15 Refitting is a reversal of removal. 

Heated rear window switch 

16 Remove the radio/CD player and trim 
panel as described in Section 17. 

17 Release the retaining clips at the rear of 

the panel, and then withdraw the switch from 

the front of the trim panel (see illustration). 

18 Refitting is a reversal of removal. 

Hazard warning light switch 

19 Remove the radio/CD player and trim 
panel as described in Section 17. 

20 Release the retaining clips at the rear of 
the panel, and then withdraw the switch from 

the front of the trim panel (see illustration). 

21 Refitting is a reversal of removal. 

Air conditioning switch 

22 Remove the radio/CD player and trim 
panel as described in Section 17. 

23 Release the retaining clips at the rear of 

the panel, and then withdraw the switch from 

the front of the trim panel (see illustration). 

24 Refitting is a reversal of removal. 
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4.31a Unclip the switch trim from the door 

panel... 

Heater blower motor switch 

25 The switch can only be removed from 

the back of the heater control panel, which is 

removed as described in Chapter 3. 
26 Release the retaining clips at the rear of 

the panel, and then pull the switch to release it 

from the rear of the heater control panel (see 
illustrations). 
27 Refitting is a reversal of removal. 

Headlight beam adjuster 

28 Reach up behind the facia on the right- 

hand side, and push the switch to release it 
from the front of the facia panel. 

29 Disconnect the wiring connector from 

the back of the switch, and withdraw the 

beam adjuster switch from the facia (see 

illustration). 

30 Refitting is a reversal of removal. 

4.34a Undo the retaining screw... 

4.26b ...and pull the switch from the 

control panel 

4.31b ... disconnect the wiring plug... 

Electric window switches 

31 Taking care not to mark the trim, prise out 

the switch panel from the door and disconnect 

the wiring connector (see illustrations). 

32 Release the retaining clips and pull the 

switch to remove it from the trim panel (see 

illustration). 
33 Refitting is a reversal of removal. 

Door courtesy light switches 

34 Open the relevant door. Remove the 

screw securing the switch to the door frame, 

and then prise the switch out of its location 

(see illustrations), 

35 Disconnect the wiring plug and remove 

the switch. Make sure that the wiring does not 

drop back into the aperture by using tape or 

string to secure it (see illustration). 
36 Refitting is a reversal of removal. 

4.34b ... and remove the switch from the 

door pillar 

4.29 Unclip the switch from the facia 

4.32 ...and unclip the switch from the 

outer trim 

Handbrake-on warning switch 

37 Refer to Chapter 9, Section 20. 

Brake light switch 

38 Refer to Chapter 9, Section 17. 

5 Bulbs 
(exterior lights) - N 
renewal SN 

1 Whenever a bulb is renewed, note the 
following points: 

a) Disconnect the battery negative lead 

before starting work (see ‘Disconnecting 

the battery’). 

b) Remember that, if the light has just been 

in use, the bulb may be extremely hot. 

c) Always check the bulb contacts and 

4.35 Make sure the wiring connector does 

not drop inside the door pillar 
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5.2a Disconnect the wiring connector... 

holder, ensuring that there is clean 

metal-to metal contact between the bulb 

and its live(s) and earth. Clean off any 

corrosion or dirt before fitting a new bulb, 

d) Wherever bayonet-type bulbs are fitted 

(see Specifications), ensure that the live 

contact(s) bear firmly against the bulb 
contact. 

e) Always ensure that the new bulb is of the 

correct rating, and that it is completely 

clean before fitting it; this applies 

particularly to headlight bulbs (see below). 

Headlight 

Note: Access to the headlight bulb holders is 

not great. On the passenger side, it may be 

helpful to remove the battery (Chapter 5A), or 

at least to remove the clamp and move it a little 

to improve access. Removing the headlight is 

quite involved (see Section 7) but may be the 
only option otherwise. 

2 Disconnect the wiring connector from the 

rear of the bulb, then pull off the rubber cover 

(see illustrations). 

3 Release the bulb’s wire retaining clip 

by unhooking it sideways at the top, then 

pivot the clip down. Withdraw the bulb (see 

illustrations). 

4 When handling the new bulb, use a tissue 

or clean cloth, to avoid touching the glass 
with the fingers; moisture-and grease from the 

skin can cause blackening and rapid failure of 
this type of bulb. If the glass is accidentally 

touched, wipe it clean using methylated spirit. 

5 Install the new bulb, ensuring that its 

locating tabs are correctly seated in the light 

cut-outs. Secure the bulb in position with the 

spring clip. 

6 Refit the rubber cover, ensuring that a good 

seal is made to the back of the headlight. 

Reconnect the wiring connector. 

Front sidelight 

7 Refer to the note before paragraph 2 before 

starting. Disconnect the wiring plug from 

the bulbholder. Twist the bulbholder anti- 

clockwise, and pull it from the rear of the 

headlight (see illustrations). 
8 Pull out the wedge-base bulb from the 

hoider, and fit a new one firmly into place (see 

illustration). 
9 Refit the bulbholder, twisting it firmly into 

... and pull off the rubber cover for 

access to the headlight bulb 

5.2b 

5.3b ... then hinge it down... 

place to secure it, and reconnect the wiring 

plug. 

Front direction indicator light 

10 Refer to the note before paragraph 2 

5.7a Disconnect the wiring connector... 

5.8 ...and pull out the wedge-base bulb 

5.3c ...and remove the bulb 

before starting. Disconnect the wiring plug 

from the bulbholder. Twist the bulbholder 

anti-clockwise, and pull it from the rear of the 

headlight (see illustrations). 

11 Depress and twist the bulb anti-clockwise 

4 

5.7b ... twist the sidelight bulbholder anti- 

clockwise... 

a in. 

5.10a Disconnect the wiring connector... 
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5.10b ... twist the indicator bulbholder 5.11 ... then push and twist out the 5.13 Slide the light unit forwards against 
anti-clockwise... bayonet bulb the spring, and unhook it at the back 

5.14 Disconnect the wiring connector 5.15a The side repeater can be split in two 5.15b The side repeater will need to be 

to renew the wedge-base bulb resealed 

to remove it from the holder, and fitanew one [Indicator side repeater light spring tension, and unhook its rear edge (see 

firmly into place (see illustration). illustration). 

12 Refit the bulbholder, twisting it firmly into 13 Slide the light unit to the front, against its 14 Withdraw the light unit, and disconnect 
place to secure it, and reconnect the wiring plug. _ internal spring clip. Hold the light against the the wiring plug, using a small screwdriver 

if necessary (see illustration). To avoid the 

possibility of the wiring and plug disappearing 

back inside the hole in the wing, tape it 

temporarily in place. 

15 The side repeater is a sealed unit and 

is sold as a complete unit with the bulb. We 

found if the lens was carefully cut away from 

the base, the wedge-base bulb could be 

pulled out from the holder and renewed. The 

lens will need to be resealed to the base on 
completion (see illustrations). 

16 Refitting is a reversal of removal. 

Rear lights 

5.17 Remove the inner carpet trim panel 5.18a Undo the securing nut and 17 Open the tailgate, then release the 

disconnect the wiring connector... retaining clips and remove the carpet trim 

from the side of the luggage compartment 
(see illustration). 

18 Working up under the plastic side trim 

panel disconnect the wiring connector and 

undo the securing nut from the rear of the light 

unit (see illustrations). If required, to make 

access easier, undo the screw and release the 
clips from the plastic trim panel and remove it 

from the side of the luggage compartment. 

19 Carefully lever the light unit away from the 

body to release it from the locating pegs (see 
illustration). 

20 Release the retaining clips, and withdraw 

the bulbholder from the rear of the light unit 
(see illustrations). 

21 Any of the bayonet-fitting bulbs can now 

5.18b ... seen with the upper plastic trim 5.19 Carefully withdraw the light unit from 

removed for clarity the vehicle 
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5.20a Release the retaining clips... 

be removed by pressing and turning them 

anti-clockwise (see illustration). 

22 Fit the new bulb(s), and then clip the bulb- 

holder back onto the light unit. Refit the light 
unit and reconnect the wiring plug and tighten 

the securing nut on the rear of the light unit. 

High-level brake light 

23 Undo the two retaining screws and unclip 

the light unit from the rear of the roof panel 

(see illustrations). 

24 Disconnect the wiring connector and the 

rear washer pipe from the rear of the light unit 

(see illustrations). 

25 Release the retaining clips, and withdraw 

the bulbholder from the rear of the light unit 

(see illustration). 

26 Pull out the wedge-base bulb from the 

holder, and fit a new one firmly into place (see 

illustration). 

a es 
er Be 3 

ey fi is 

5.24a Disconnect the wiring connector... 

5.26 Pull out the wedge-base bulbs 

5.23a Undo the two retaining screws... 

27 Refitting is a reversal of removal. 

Number plate light 

28 Using a thin screwdriver, release the 

5.28 Unclip the number plate light unit... 

5.23b ...and withdraw the high-level 

brake light 

retaining clips and unclip the number plate 

light from the bumper (see illustration). 

29 Disconnect the wiring connector from the rear 

of the light unit as it is removed (see illustration). 

5.25 Release the retaining clips and unclip 

the bulbholder 

5.29 ...and disconnect the wiring plug 
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5.30 Twist and remove the bulbholder... 

ee ie’ 

6.2b ... and disconnect the wiring 
connector 

30 Twist the bulbholder anti-clockwise to 

remove it from the light (see illustration). 

31 Pull out the wedge-base bulb, and press a 

new one into place (see illustration). 

32 Refitting is a reversal of removal. 

General 

1 Refer to Section 5, paragraph 1. 

Interior and map reading lights 

2 Carefully prise the light unit lens down at the 

side, using a small screwdriver and disconnect 

the wiring connector as it is removed (see 

illustrations). 

3 Squeeze the retaining clips together and 

ae 

6.8 Unclip the heater blower switch 

Pees = ra Fe 

...and the pull out the wedge-base 
bulb 

5.31 

6.3 Release the retaining clips and remove 
the bulbholder 

withdraw the bulbholder from the light unit 

(see illustration). ; 
4 Pull out the wedge-base bulb, and press a 

new one into place (see illustration). 

5 Refitting is a reversal of removal. 

Instrument panel illumination 

6 The instrument panel is a sealed unit and 

can only be renewed as a complete unit. 

Remove the instrument panel, as described in 

Section 11 of this Chapter. 

Switch illumination 

7 The bulbs are integral with the switches, 

and cannot be renewed separately. 

Heater control illumination 

8 Remove the heater blower motor switch 

(see illustration), as described in Section 4 of 

this Chapter. 

6.2a Carefully prise out the interior light 

unit... 

6.4 Pull out the wedge-base bulb 

. 

9 Pull out the wedge-base bulb, and press a 

new one into place (see illustration). 

10 Refit the heater blower motor switch, as 

described in Section 4 of this Chapter. 

7 Exterior light units - ee 
removal and refitting SS 

N 
Note: Before removing any wiring connections, 

disconnect the battery negative lead, and 

position the lead away from the battery (also 

see ‘Disconnecting the battery’). 

Headlight 

1 Remove the front bumper as described in 
Chapter 11. 

2 Remove the two securing bolts on the top of 

the headlight unit, and the one at the lower outer 
corner of the headlight unit (see illustrations). 

ee ? 

7.2a Remove the two upper mounting 

bolts... 
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3 Pull the unit forwards slightly, and then 
disconnect the four wiring connectors from 
the back of the headlight — three bulbholders, 
one adjustment motor — and remove it (see 
illustrations). 

4 Refitting is a reversal of removal. 

Front direction indicator light 

5 The front indicator is integral with the head- 
light. 

Indicator side repeater light 
6 The procedure is described as part of the bulb 
renewal procedure in Section 5 of this Chapter. 

Rear lights 

7 The procedure is described as part of the bulb 
renewal procedure in Section 5 of this Chapter. 

Rear number plate light 

8 The procedure is described as part of the bulb 
renewal procedure in Section 5 of this Chapter. 

High-level brake light 

9 The procedure is described as part of the bulb 

renewal procedure in Section 5 of this Chapter. 

8 Headlight adjuster Se 
components - NS 

removal and refitting NY 

1 All models are equipped with an electrical 

vertical beam adjuster unit — this can be used 

to adjust the headlight beam to compensate 

for the lead which the car is carrying. 

2 A manual adjuster switch is provided on 

the right-hand side of the facia which has four 

positions. This needs to be set at the correct 

level to prevent dazzling other road users. 
Position Loading condition 

0 Driver only or driver and front 

passenger. 
7 Driver and all passengers. 

Driver, all passengers and full 

luggage compartment. 

3 Driver and full luggage to the rear 

of the vehicle. 

8.5b ...and disengage the balljoint from the slot in the reflector 

7.2b .. 

7.3b ...and the bulbholders 

Adjuster switch 

3 Refer to Section 4. 

Adjuster motor 

4 The motor is fitted to the rear of the 

headlight unit. First remove the headlight unit 

from the vehicle, as described in Section 7 of 

this Chapter 

5 Release the securing clip and twist the 

motor, and withdraw it from the rear of the 

light unit. Unclip the balljoint from the slot 

inside the headlight unit reflector to remove 

completely (see illustrations). 

6 Refitting is a reversal of removal. Making 

sure the balljoint is located in the slot in the 

9.2 Headlight manual adjuster screws 

i : \ paiy Ss © 

7.3a Disconnect the wiring connector from 

the motor.... 

8.5a Release the securing clip... 

headlight reflector and the motor is secured in 

position with the retaining clip. 

9 Headlight beam alignment - 
' general information 

1 Accurate adjustment of the headlight beam 

is only possible using optical beam-setting 

equipment, and this work should therefore 

be carried out by a Toyota dealer or suitably- 

equipped workshop. 

2 For reference, the headlights can be finely 

adjusted by rotating the adjuster screws fitted 

to the rear of each light unit (see illustration). 
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11.2a Undo the retaining bolts... 

10 Rev counter - 
removal and refitting — 

Mi 

Removal 

1 Disconnect the battery negative lead, and 

position the lead away from the battery (also 

see Disconnecting the battery). 

2 Remove the steering column upper shroud 

(see illustration), as described in Chapter 11, 

Section 24. 
3 Undo the retaining bolt on the top of the 

instrument panel, and then withdraw the rev 

counter, disconnecting the wiring connector 

as it is removed (see illustrations). 

Refitting 

4 Refitting is a reversal of removal. 

12.2 Disconnect the wiring connector... 

saan 

10.3a Undo the rev counter mounting 

bolt... 

11.2b ...and lift the instrument panel 
upwards 

11 Instrument panel - 
removal and refitting 

Mill 

Removal 

1 Remove the rev counter, as described in the 

previous Section. On models without rev counter 

fitted, remove the steering column upper shroud, 

as described in Chapter 11, Section 24. 

2 Undo the retaining bolts at the bottom of the 

instrument panel, and then withdraw it up from the 
top of the steering column (see illustrations). 
3 As the instrument panel is moved forwards, 

disconnect the fourteen wiring block 

connectors from the rear of the instrument 

panel and remove it from the facia (see 

illustration). Note: These connections are all 

different sizes, shapes and colours, so should 

not need to be labelled for refitting. 

Refitting 

4 Refitting is a reversal of removal. 

12 Horn - 
removal and refitting 

HU 

Removal 

1 The horn is positioned behind the front 

bumper, and in front of the radiator, to the 

left-hand side of the vehicle. Remove the front 
bumper, as described in the Chapter 11. 

2 Disconnect the wiring plug from the bottom 

of the horn (see illustration). 

a ir 4 E sia 

10.3b ...and disconnect the wiring plug 

as it is removed 

+s 

11.3 Disconnect the wiring block 

connectors 

3 Unscrew the single horn mounting bolt, 

and withdraw the horn from its mounting (see 

illustration). 

Refitting 

4 Refitting is a reversal of removal. 

13 Wiper arms — 
removal and refitting 

Mil 

Removal 

1 Operate the wiper motor, then switch it off 

so that the wiper arm returns to the ‘park’ 

position. If required, use a piece of tape on the 

screen, to mark the position of the blade for 

refitting. 

Front wiper arm 

2 Prise off the wiper arm spindle nut cover, 

12.3 ...and unbolt the horn from the front 

panel 
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13.2a Prise off the windscreen wiper arm 

nut cover... 

Tae 

13.3b ... off the splines and unclip the 

support linkage 

then slacken and remove the spindle nut (see 

illustrations). 

3 Lift the blade off the glass, and pull the 

wiper arrn off its spindle. Note that on some 

models, the wiper arms may be very tight on 

the spindle splines — it may be necessary to 

use a small puller to release the wiper arm 

from the spindle (see illustrations). 

Rear wiper arm 

4 Unclip the wiper arm spindle nut cover, 

then slacken and remove the spindle nut (see 

illustrations). 

5 Lift the blade off the glass, and pull the 
wiper arm off its spindle. Note that on some 
models, the wiper arm may be very tight on 

the spindle splines — it may be necessary to 

use a small puller to release the wiper arm 

from the spindle (see illustrations). 

Refitting 

6 Ensure that the wiper arm and spindle 

splines are clean and dry, and then refit the 

arm to the spindle. Where applicable, align the 

wiper blade with the tape fitted on removal. 
7 Refit the spindle nut, tightening it securely, 

and clip the nut cover back into position. 

44 Windscreen wiper motor 
 andiinkage- 

~ removal and refitting HEE 
Removal 

1 Remove the front wiper arm as described in 

Section 13. 

13.2b ...then unscrew and remove the 

nut 

13.4a Unclip the tailgate wiper arm cover 

up, or off completely... 

2 Open the bonnet and disconnect the 

windscreen washer pipe from the driver’s 

side of the scuttle panel trim cover (see 

illustration). 

3 Prise out the various retaining clips from 

13.5a Using a puller to release... 

14.2 Disconnect the windscreen washer 

pipe 

13.3a Using a puller to remove the 

windscreen wiper arm. . . 

13.4b ...and unscrew the securing nut 

the two trim covers, and then unclip and 

remove them as one complete piece (see 

illustrations). 

4 Remove the two bolts, and then lift the 

wiper motor and linkage out from below the 

13.5b ... the wiper arm off the splines 

14.3a Remove the securing clips... 
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» 

14.3b ...and remove the trim covers from 

the scuttle panel 

14.4c ... and disconnect the wiring plug 

from the wiper motor 

windscreen. Disconnect the wiring plug from 

the motor as it is removed (see illustrations). 

Refitting 

5 Refitting is a reversal of removal, bearing in 

mind the following points: 

15.3 Disconnect the wiper motor wiring 

plug 

... and remove the lower spacer/ 

washer 

15.4c 

14.4a Remove the wiper motor assembly 

mounting bolts... 

15.2 Unclip the trim cover 

a) Ensure that the motor spindle is in the 
‘parked’ position, then refit the washer 

and tighten the nut. 

b) Tighten all fasteners securely. 
c) Refit the wiper arms with reference to 

Section 13. 

rd 

15.5a Remove the mounting bolt... 

14.4b ... lift out the wiper motor and 

linkage... 

15 Tailgate wiper motor - 
removal and refitting 

Removal 

1 Remove the rear wiper arm as described in 

Section 13. 
2 Open the tailgate, and remove the inner trim 

panel which is clipped in place over the wiper 

motor (see illustration). 
3 Disconnect the wiper motor wiring plug 

(see illustration). 
4 Unclip the wiper arm spindle nut cover, 

then slacken and remove the spindle nut, and 

remove the lower plastic spacer/washer (see 

illustrations). 

5 Remove the inner motor mounting bolt, and 
remove the motor from the inside of the tailgate 

(see illustrations). If the grommet/spacer 

a, 

15.5b ... and withdraw the wiper motor 
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16.3 Disconnect the washer fluid hoses 

on the tailgate glass is loose, remove it for 

safekeeping until the wiper motor is refitted. 

Refitting 

6 Refitting is a reversal of removal. Tighten 
the mounting bolts securely. 

16 Windscreen/tailgate washer XS 
system components — 
removal and refitting 

WHE 

Washer fluid reservoir 

Removal 

1 Remove the front bumper (see Chapter 11). 

2 Remove the driver’s-side headlight as 

described in Section 7. 
3 Anticipate some spillage of washer fluid 
(have a suitable container ready), and then 

disconnect the washer hoses, noting their 
fitted locations (see illustration). 

4 Disconnect the wiring plug from the washer 

pump (see illustration). 
5 Remove the reservoir mounting bolts, then 

lift the reservoir to disengage the mounting 
pegs on the inner wing and manoeuvre it out 
from its location (see illustrations). 

Refitting 

6 Refitting is a reversal of removal. Make sure 
the washer hoses are securely reconnected to 

their original positions. 

Washer fluid pump 

Removal 

7 Proceed as described in paragraphs 1 to 4. 
8 Prise the pump from the reservoir, and 

recover the rubber sealing grommet. 

Refitting 

9 Examine the rubber sealing grommet, and 

renew if necessary. 

10 Refitting is a reversal of removal, but 
take care not to push the grommet into the 
reservoir when refitting the pump. Make sure 
that the pump is securely fitted in its sealing 

grommet, and make sure that the fluid hose(s) 

are securely reconnected. 

Windscreen washer jet 

Removal 

11 The windscreen washer jets are located 

16.4 Disconnect the wiring plugs from the 
washer pumps 

and remove the reservoir from 

the vehicle 

16.5b... 

in the plastic trim covers, just below the 

windscreen. Remove the trim covers as 

described in Section 14, paragraphs 2 and 3. 

12 Carefully prise the washer jet from the 
plastic trim covers, disconnect the washer hose 

from the jet, and remove the jet completely. 

Refitting 

13 Refitting is a reversal of removal, but 

make sure that the washer hose connections 

are securely remade before refitting the trim 

panels. 

Tailgate washer jet 

Removal 

14 The tailgate washer jet is located in the 

high-level brake light. Remove the high-level 
brake light as described in Section 7. 
15 Release the retaining clips and pull the 

washer jet from the rear of the high-level 

brake light (see illustration). When releasing 

17.1 Unclip the heater blower switch and 

undo the retaining screw 

16.5a Undo the washer reservoir mounting 

bolts... 

16.15 Unclip the washer jet from the 

high-level brake light unit 

the retaining clips take great care, as they are 

easily broken. 

Refitting 

16 Refitting is a reversal of removal, but make 
sure that the fluid hose connection is securely 

remade. 

17 Radio/CD unit- 
removal and refitting — 

We 
Removal 

1 Carefully pull the heater control knob to 

release it from the bottom of the radio/CD 
trim panel, and undo the retaining screw (see 
illustration). 
2 Using a plastic trim tool, carefully lever the 
radio/CD unit complete with trim panel from 

the facia (see illustration). 

17.2 Unclip the radio/CD trim panel from 

the facia 
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17.3 Disconnect the wiring and aerial lead 17.4 Disconnect the wiring connectors 17.5a Release the radio/CD securing clips 

from the radio/CD from the switches on the side... 

and bottom, and then slide the radio/CD out 

from the trim panel (see illustrations). 

Refitting 

6 Refitting is a reversal of removal. 

18 Speakers- 
removal and refitting 

WE 
Door speaker 

1 Remove the door trim panel as described in 

Chapter 11. 

2 Disconnect the speaker wiring plug (see 

illustration). 

3 The door speakers are secured to the door 
trim panel by retaining bolts and nuts (see 

illustration). Note: The amount of bolts may 
vary between two or four bolts, depending on 
type of speaker fitted. 
4 Refitting is a reversal of removal. 

Facia speaker 

5 Taking care not to damage the facia, 
first prise up the front of the speaker cover, 

and then pull it rearwards to release it (see 
illustration). 

6 Undo the two speaker mounting bolts (see 
illustration). 

7 Lift the speaker out of its location, 

disconnect its wiring plug, and remove it from 
ls Be sa Se a bes the facia (see illustration). 

18.2 Disconnect the wiring plug from the 18.3. This speaker is secured by two 8 Refitting is a reversal of removal. 
door speaker securing nuts 

17.5b ... at the bottom... 17.5c ...and the top to withdraw the 

radio/CD from the panel 

3 As the unit is removed, disconnect the the switches on the lower part of the trim 

wiring connectors and aerial lead from the panel (see illustration). © 

rear of the radio/CD (see illustration). 5 Release the radio/CD securing clips at each 

4 Also disconnect the wiring connectors from _ side, also release the securing clips at the top 

ne SS 

18.5 Unclip the speaker grille cover 18.6 Undo the speaker retaining bolts 18.7 Lift out and disconnect the wiring 

connector from the speaker 
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19.3 Aerial base/lead retaining nut 

19 Radio aerial- ie he 

: dense a refitting ‘ x 

| x 
Removal 

‘1 If only the aerial mast is to be removed, this 
can be unscrewed from the aerial base on the 

roof of the vehicle. 

2 Remove the interior/map reading light from 

the front of the headlining, as described in 

Section 6 of this Chapter. 

3 To remove the aerial mast complete with 

base, undo the retaining nut and remove the 

aerial base and mast from the roof of the 

vehicle (see illustration). 
4 To remove the aerial lead, first remove the 

radio unit as described in Section 17 of this 

Chapter and remove the upper section of 

the facia, for access to the aerial lead, as 
described in Chapter 11. 

5 The aerial lead goes from the back of the 

radio/CD and runs across the top of the facia 
crossmember. From there, it runs up the 
passenger A-pillar (see illustrations), and 
across under the headlining to the base of the 

aerial, where it is secured by a nut. 

Refitting 

6 Refitting is a reversal of removal. 

20 Anti-theft immobiliser - - 
~ general information 

An engine immobiliser system is fitted as 

standard to all models, and the system is 
operated automatically every time the ignition 

key is inserted/removed. 
The immobiliser system ensures that the car 

can only be started using the original Toyota 
keys supplied with the car when new. Each 

key contains an electric chip (transponder), 
which is programmed with a code. When 

the key is inserted into the ignition switch, 
it uses the current present in the sensor coil 

(which is fitted to the switch housing) to send 

a signal to the immobiliser electronic control 
unit (ECU). The ECU checks this code every 
time the ignition on. If the key code does not 

19.5a The aerial lead is routed along the 

crossmember .. . 

match the ECU code, the ECU will disable the 
fuel pump and ignition circuits to prevent the 

engine being started. 

The security indicator light on the facia 

panel indicates when the system is active. 

Should the light continue to flash once the 

ignition key has been inserted, the engine will 

not start — the most likely reason for this being 
the use of an uncoded key. 

If the ignition key is lost, a new one can 

be obtained from a Toyota dealer. They 
have access to the correct key code for the 

immobiliser system of your car, and will be 

able to supply a new coded key. 
If you have any spare keys cut, if they are 

not coded correctly, they will only open the 

doors, etc, and will not be capable of starting 

the engine. For this reasan, it may be best to 
have any spare keys supplied by your Toyota 

dealer. 

If the battery in the key requires changing, 

refer to Chapter 11, Section 16. 

21 es system — general 
information, precautions 

and system de-activation 

' General information 

Driver’s and front seat passenger’s 

airbags are fitted as standard equipment on 

most models. The driver’s airbag is fitted 
to the steering wheel centre pad, while the 

passenger’s unit is fitted to the top of the 

facia. These airbags are intended to deploy in 

the event of a head-on collision. 

Later models may also have side airbags, 
which fire from modules built into the front 
seats. The side airbags are only supposed to 

be triggered in the event of a lateral impact. 
The system is armed only when the ignition 

is switched on. However, a reserve power 

source maintains a power supply to the 

system in the event of a break in the main 

electrical supply. The system is activated by ‘g’ 

sensors (deceleration sensors), incorporated 
in the electronic control unit. All models have 

separate sensors, in the B-pillars (and in the 

front doors on 3-door models). Note that the 

electronic control unit also controls the front 

seat belt tensioners, fitted to all models. 

. and up the passenger side 
A-pillar 

19.5b .. 

. The airbags are inflated by gas generators, 

which force the bags out from their 

locations. Although these are safety items, 
their deployment is violently rapid, and 

this may cause injury if they are triggered 
unintentionally. 

Precautions 

" Warning: The following precautions 

must be observed when working 

on vehicles equipped with an 

airbag system, to prevent the possibility of 

personal injury. 

General precautions 

The following precautions must be 

observed when carrying out work on a vehicle 
equipped with an airbag: 

a) Do not disconnect the battery with the 

engine running. 

b) Before carrying out any work in the 
vicinity of the airbag, removal of any of 

the airbag components, or any welding 
work on the car, de-activate the system as 

described in the following sub-Section. 
c) Do not attempt to test any of the airbag 

system circuits using test meters or any 
other test equipment. 

d) If the airbag warning light comes on, 
or any fault in the system is suspected, 

consult a Toyota dealer without delay. Do 
not attempt to carry out fault diagnosis, or 

any dismantling of the components. 

When handling an airbag 

a) Transport the airbag by itself, bag 
upwards. 

b) Do not put your arms around the airbag. 

c) Carry the airbag close to the body, bag 
outwards. 

d) Do not drop the airbag or expose it to 

impacts. 

e) Do not attempt to dismantle the airbag 

unit. 

f) Do not connect any form of electrical 
equipment to any part of the airbag 

circuit. 

When storing an airbag unit 

a) Store the unit in a cupboard with the 

airbag upwards. 

b) Do not expose the airbag to temperatures 

above 80°C. 
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c) Do not expose the airbag to flames. 

d) Do not attempt to dispose of the airbag — 
consult a Toyota dealer. 

e) Never refit an airbag that is known to be 
faulty or damaged. 

De-activation of airbag system 

The system must be de-activated as 

follows, before carrying out any work on the 

airbag components or surrounding area. 

a) Switch off the ignition. 
b) Remove the ignition key. 
c) Switch off all electrical equipment. 

d) Disconnect the battery negative lead (see 

‘Disconnecting the battery’). 

e) Insulate the battery negative terminal and 
the end of the battery negative lead to 

prevent any possibility of contact. 

f) Wait for at least two minutes before 

carrying out any further work. 

22 Airbag system components — 2. 
removal and refitting N 

x 
Warning: Refer to the precautions 

given in Section 21 before 

attempting to carry out work on 

the airbag components. 

Driver’s airbag 

Removal 

1 De-activate the airbag system as described 

in Section 21. The airbag unit is an integral 

part of the steering wheel centre pad. 

tac 

22.2 Driver’s airbag Torx screw location 

22.4b ...and disconnect the airbag wiring 

plug 

2 The airbag’s two Torx screws are fitted to 

the back of the steering wheel centre pad, and 

are recessed (see illustration). The screws 
cannot be removed completely - when the 

screw head is flush with the back of the wheel 

pad, it has been released. 

3 To free the airbag unit completely, carefully 

pull away the back section of the wheel boss 
each side — this will pull the airbag screws out 
a fraction, and allow the airbag to be released 

(see illustration). 
4 Lift the unit from the wheel slightly, and 
disconnect the wiring plug connectors. Prise 

up the small yellow retaining clip on the back 

of the plug, then disconnect the plug from the 

airbag (see illustrations). 

5 Disconnect the earth wire (see illustration) 
and remove the airbag from the steering 

wheel. Store the airbag in a safe place, with 
reference to the precautions in Section 21. 

Refitting 

6 Refitting is a reversal of removal, noting the 

following points: 

a) The battery must still be disconnected 
when reconnecting the airbag wiring. 

b) Ensure that the airbag wiring connectors 

are securely reconnected. 

c) Tighten the airbag Torx screws securely. 

Passenger’s airbag 

Removal 

7 De-activate the airbag system as described 
in Section 21. : 
8 Remove the upper section of the facia panel 

as described in Chapter 11. 

22.3 Withdraw the airbag from the 

steering wheel 

e t ‘ a & rf . ‘t a “XZ 
i \ vee 

22.5 Disconnect the earth wire for the 

airbag 

9 Turn the facia panel over, and remove the 
two airbag retaining nuts (see illustration). 
10 Carefully prise up the clips round the edge 
of the airbag, and release the unit from the 

facia. 

Refitting 

11 Refitting is a reversal of removal, bearing 

in mind the following points: 
a) The battery must still be disconnected 

when reconnecting the airbag wiring. 
b) Make sure that the wiring harness is 

routed as noted before removal, and that 
the connectors are reconnected to their 

original positions. 
c) Make sure that the wiring connectors are 

securely reconnected. 

d) Tighten the airbag mounting nuts 
securely. 

Airbag rotary contact 
(clockspring) 

Removal 

12 Remove the driver’s airbag unit as 
described previously in this Section. 

13 Remove the steering wheel as described 

in Chapter 10. 
14 Remove the steering column shrouds as 

described in Chapter 11, Section 24. 

15 If the clockspring will be off the car for 

any length of time, secure it using tape so 

that it is not turned (see illustrations). Note 

the alignment arrowhead at the bottom of the 

rotary contact. 

16 Noting their positions for refitting, 

disconnect the wiring plug connectors 

22.4a Release the locking clip... 

22.9 Passenger airbag retaining nuts 
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from the bottom of the rotary contact (see 
illustration). 

17 Release the clips at the back of the unit 
(one each side, one at the top), then withdraw 
the rotary contact unit from the column — 
take care not to turn it as it is removed (see 
illustration). 

Refitting 

18 Refitting is a reversal of removal. 
19 If the steering column or the rotary contact 
has not been moved since removal, refit the 

steering wheel as described in Chapter 10, 
20 If the steering column or rotary contact 

has been moved, the rotary contact unit will 
need to be centralised. First, turn the rotary 
contact anti-clockwise gently, until resistance 

is felt. Now turn the rotary contact about two 

and a half turns clockwise, until the arrowhead 

markings on the front face and outer cover are 
aligned (see illustration 22.15b). Note: /t is 

not enough to simply align the marks — the unit 

must be centralised first, with the marks as 
confirmation. There should be approximately 

two and a half turns to the right and to the left 

from the central position. 

21 When you are sure the rotary contact is 
central, refit the steering wheel as described 
in Chapter 10. 

Side airbags 

22 The side airbags are located internally 
within the front seat backrest, and no 

attempt should be made to remove them. 

Any suspected problems with the side airbag 

system should be referred to a Toyota dealer. 

Remove the seats as described in Chapter 11. 

Passenger airbag on/off switch 

Removal 

23 Reach up behind the facia on the 

right-hand side, and push the switch to 
release it from the front of the facia panel. 

24 Disconnect the wiring connector from the 
back of the switch, and withdraw the airbag 
on/off switch from the facia (see illustration). 

Refitting 

25 Refitting is a reversal of removal. 

Airbag control unit 

Removal 

26 The airbag control unit is located behind 

the carpet trim panel in front of the centre 
console. Before removing the control unit, 

de-activate the airbag system as described in 

Section 21. 
27 Working in the driver’s side footwell, prise 

out the trim clip from the side of the carpet 
trim, then pull the carpet down to access the 

control unit (see illustrations). 

28 Release the locking clips and then 
disconnect the wiring plugs from the side of 

the control unit (see illustration). If there is 
any chance of incorrectly refitting them, mark 
them for position first. 
29 Working in the passenger’s side front 
footwell, prise out the trim clip from the side of 

22.15a Tape the rotary contact to prevent 

it from turning... 

22.16 Disconnect the two wiring 

connectors... 

the carpet trim, then pull the carpet down to 

access the mounting bolts for the control unit 

(see illustration). 

22.24 Withdraw the airbag on/off switch 
from the facia 

22.27b ...and pull back the carpet to 

access the control unit 

22.15b ...making sure the arrows are 

aligned 

22.17 ... and unclip the rotary contact 

‘clockspring’ from the steering column 

30 Remove the three retaining bolts used to 

secure the control unit, and remove it from the 

floor (see illustration). 

clip... 

22.28 Release the wiring connector 

locking clips — arrowed 
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22.29 Remove the carpet retaining clip 

22.32a Impact sensor location 

(5-door models) 

Refitting 

31 Refitting is a reversal of removal, bearing 
in mind the following points: , 
a) The battery must still be disconnected 

when reconnecting the airbag wiring. 

22.36a Impact sensor securing nut 

(5-door models) 

from the control unit 

22.32b Impact sensor location 

(3-door models) 

b) Make sure that the wiring connectors are 

securely reconnected. 

c) Tighten the mounting bolts to the 

specified torque. 

22.36b Impact sensor securing bolt 

(3-door models) 

Hiertess 

23.3 Steering motor electronic control unit 

mounting bolts 

Side impact sensors 

Removal 

32 The sensors are located in the B-pillars, 

above the seat belt inertia reel on 5-door 

models and at the bottom of the front doors 
on 3-door models (see iliustrations). Before’ 

removing the sensors, de-activate the airbag 
system as described in Section 21. 
33 On 5-door models, remove the B-pillar 
trim panel and front seat belt, as described in 
Chapter 11. 
34 On 3-door models, remove the door trim 
panel, as described in Chapter 11. 

35 Disconnect the sensor wiring plug by 

squeezing the sides of the outer sleeve and 

separating the connector halves. 

36 Unscrew the sensor mounting, and 
withdraw the sensor (see illustrations). 

Refitting 

37 Refitting is a reversal of removal, bearing 
in mind the following points: 

a) The battery must still be disconnected 
when reconnecting the wiring. 

b) Make sure that the wiring connectors are 
securely reconnected. 

c) Tighten the mounting bolts to the 

specified torque. 

23 Steering column motor ECU 
-=removal and refitting x 

¥: Ry 4 

Note: Disconnect the battery negative lead 
(see ‘Disconnecting the battery’) in weekly 
checks. Insulate the battery negative terminal 

and the end of the battery negative lead to 
prevent any possibility of contact. Wait for 

at least two minutes before carrying out any 
further work. 

Removal 

1 The steering column motor electronic 

control unit is located behind the facia on 
the lower right-hand side, just below the 

headlight adjustment switch. Before removing 
the control unit, disconnect the battery 
negative lead (see Disconnecting the battery) 
de-activate the airbag system as described in 
Section 21. 

2 Working in the driver’s side footwell, 

disconnect the four wiring plugs from the 
lower part of the control unit (see illustration). 

If there is any chance of incorrectly refitting 
them, mark them for position first. 

3 Remove the two retaining bolts used to 
secure the control unit, and remove it from the 
floor (see illustration). 

Refitting 

4 Refitting is a reversal of removal, bearing in 
mind the following points: 

a) The battery must still be disconnected 

when reconnecting the wiring connectors. 
b) Make sure that the wiring connectors are 

securely reconnected. 

c) Tighten the mounting bolts securely. 
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Diagram 1 

WARNING: This vehicle is fitted with a supplemental restraint system (SRS) consisting of a combination of driver 
_ (and passenger) airbag(s), side impact protection airbags and seatbelt pre-tensioners. The use of electrical test 

equipment on any SRS wiring systems may cause the seatbelt pre-tensioners to abruptly retract and airbags to 

explosively deploy, resulting in potentially severe personal injury. Extreme care should be taken to correctly identify 

any circuits to be tested to avoid choosing any of the SRS wiring in error. 

For further information see airbag system precautions in body electrical systems chapter. 

Note: The SRS wiring harness can normally be identified by yellow and/or orange harness or harness connectors. 

Key to symbols 

Solenoid actuator Bulb 

Earth point and location docu 

Fuse 

, Maxifuse Wire colour (Biue/Yellow) =e L/Y 
( fusible link 

A Resistor - 
Dashed outline denotes 

part of a larger item, containing Variable 
in this case an electronic or resistor 

solid state device. Variabl 
Connector number 3D, pins 16 & 17 aap? 

resistor 

Engine fusebox @ 

Fuse Rating Circuit protected 

FA 50A 
F2 10A 

20A 
F3  30A 
F4 330A 
F5.- 10A 

Fe = 10A 
F7 =15A 

F8  15A 
25A 

Fo 104 
FiO. 30A 
Fit 50A 
Fi2 50A 

Automatic transmission, fan (Diesel) 
Sidelights, dip and main beam 
Daytime running lights 
ABS/ESP 
Ignition switch supply 
Hazard warning lights, instrument cluster warning lights, 
direction indicators 
Sidelights, dip and main beam 
Interior light, speedometer, audio equipment, instrument 
cluster, tachometer 
Engine management control unit (petrol) 
Engine management control unit (Diesel) 
Horn 
Engine cooling fan (petrol) 
ABS/ESP 
Power steering 

bed 
a oe = 

Wire splice, soldered 

joint, or unspecified 
connector 

Connecting wires 

Diode 

Light-emitting diode 

Item number 

Motor/pump woetdd Heating element 

Motor fuse/relay board 1 @ 

Fuse Rating Circuit protected 

F13 
F14 

R14 

7.5A Starter 
7.5A Engine management control unit 

Starter relay 

Motor fuse/relay board 2 #% 

Fuse Rating Circuit protected 
/ 

F1S 
F16 
F17 
F18 
F19 
F20 

R2 

15A 
10A 
10A 
10A 
10A 
10A 

Engine management control unit 
RH main beam 
LH main beam (control unit) 
RH dipped beam 
LH dipped beam (control unit) 
Engine management control unit 

Air conditioning relay 

H47297 
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Wire colours Key to items Diagram 2 

W White O Orange 1 Battery 6 Ignition switch 12 Interior relay plate 
L Blue R_- Red 2 Starter motor 7 Instrument cluster 13 Engine cooling fan 
BE Beige P_ Pink 3 Alternator ; a = alternator warning light 14 Engine coolant temperature sensor 

GR Grey G = Green 4 Engine fusebox 9 Horn 
Y Yellow V_ Violet Ri = engine cooling fan relay 10 Steering rotary connector 
BR Brown SB_ Sky blue R2 = horn relay 11 Horn switch 
B- Black LG Light green s : H47298 

Instrument cluster fusebox # Btartigie Sine 
Fuse Rating Circuit protected 

Fi 40A 
F2 256A 
F3  20A 
F47.5A 

Fo <Z5A 
Fo= 75K 

Pros 
pe 75A 

FQ. 10A 

F10 20A 
Fil 15A 
F12 7.5A 

Fi3 415A 

Fi4 7.5A 

F15 40A 
Fi6 30A 
F17  40A 

Stop lights, ABS, automatic gearbox 
Central locking 
Heated rear window 
Rear lights, number plate lights, instrument 
cluster. . 
Diagnostic connector 
Rear foglights, instrument cluster, automatic 
gearbox 
Spare 
ABS, power steering, air conditioning blower 
motor 
Rear lights, central locking, electric windows, 
heated rear window, speedometer, air 
conditioning, heating and ventilation, 
tachometer 
Front and rear wipers 
Audio, immobiliser, accessory socket 
Heated rear window, ABS, heater blower, 
front and rear wipers, power steering, central 
locking, air conditioning, electric windows, 
speedometer, tachometer 
Airbag, engine management, immobiliser, 
automatic transmission, instrument cluster 
Air conditioning 

Accessories, heated rear window, ABS 
Electric windows 
Air conditioning 

Engine cooling fan 



Wire colours Key to items 

W White O- Orange 1 Battery 
L Blue R- Red 4 Engine fusebox 

BE Beige P_ Pink 6 Ignition switch es 
GR Grey G_= Green 7 Instrument cluster 
Y Yellow V_ Violet b = power steering warning light 
BR Brown SB Sky blue c 
B- Black LG Lightgreen d = dipped beam warning light 

@ = main beam warning light 
8 Engine management control unit 
12 Interior relay plate 
17 ABS control unit 
18 Diagnostic connector 

illumination 
tou ou 
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Diagram 3 

19 Power steering control unit 27 LH front light unit 
20 Power steering torque sensor a = sidelight 
21 Power steering motor b = dipped beam 
22 LH rear light unit c = main beam 

a = stop light d = headlight levelling actuator 

b = reversing light 28 RH front light unit 
c = taillight (as above) 

23 RH rear light unit 29 Number plate light 
(as above) 30 Light switch 

24 Stop light switch 31 Headlight levelling adjuster 
25 Reversing light switch 
26 High level stop light H47299 

Side, tail and number plate lights 

Headlights and headlight levelling 

sD] amg HO) se 

IIMA ESR 

saat Re 
¢ ‘ 
oe! oo 

[6 | 
14 | 
| 2 | 8G serene “~ 

oN 

{| mess (YC) umanencememosnen 
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Wire colours Key to.items Diagram 4 

W White O Orange 1 Battery 23 RH rear light unit 39 Interior light door switch 
-L. Blue R_ Red 4 Engine fusebox (as above) 40 Audio unit 
BE Beige P_ Pink 6 Ignition switch 27 LH front light unit 41 LH speaker 
GR Grey G _ Green 7 Instrument cluster e = direction indicator 42 RH speaker 
Y Yellow V_ Violet f = foglight warning light 28 RH front light unit 
BR Brown SB Sky blue g = LHindicator warning light (as above) 
B_ Black LG Lightgreen  h = RH indicator warning light 30 Light switch 2 

12 Interior relay plate 35 Hazard warning light switch 
22 LH rear light unit 36 LH indicator side repeater 

d = foglight 37 RH indicator side repeater 
e = direction indicator 38 Interior light. - H47300 

Fog lights Direction indicators and 

hazard warning lights : 
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Wire colours Key to items Diagram 5 
_W White O Orange 1 Battery — 46 Heater blower resistor pack 
L Blue R_ Red 4 Engine fusebox 47 Heater blower speed control 
BE Beige P_ Pink 6 Ignition switch 48 Wash/wipe switch 
GR Grey G_= Green 7 Instrument cluster 49 Friont wiper motor 
Y Yellow V_ Violet 12 Interior relay plate 50 Rear wiper motor 

' BR Brown SB Skyblue 30 Light switch 51 Front washer pump 
B- Black LG Light green 45 Heater blower motor 52 Rear washer pump 

Heater blower 

47301 
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Wire colours 

W White O - Orange 
L Blue R- Red 
BE Beige P_ Pink 
GR Grey G _ = Green 
Y Yellow V_ Violet 
BR Brown SB Sky blue 
B- Black LG Light green 

Electric windows 

Key to items 

1. Battery 
4 Engine fusebox 
6 Ignition switch 
7 Instrument cluster 

35 Hazard warning light switch 
39 Interior light door switch 
56 Electric window relay 
57 LH window switch 

i = brake fluid/handbrake warning light 58 RH window switch 

oo Engine management control unit 
12 Interior relay plate 
14 Engine coolant temperature sensor 
17 ABS control unit 
30 Light switch 

59 LH window motor 
60 RH window motor 
61 Common connecting point 3 
62 Central locking control unit 
63 LH front door lock 

ats amah i BE 
ets | == we 

Diagram 6 

64 LH rear door lock 

65 RH front door lock 

66 RH rear door lock 

67 Tailgate lock 
68 Tachometer 

69 Handbrake switch 

70 Low brake fluid switch 
71 Fuel pump/fuel gauge sender unit 

H47302 

comiimiurmmaamecremena GR we 

~ SB 
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reFe2 Fuel economy 

Fuel economy 
Although depreciation is still the biggest part of the cost of motoring for most car owners, the cost of fuel is more immediately noticeable. 

These pages give some tips on how to get the best fuel economy. 

Working it out 

Manufacturer’s figures 

Car manufacturers are required by law to 
provide fuel consumption information on all 
new vehicles sold. These ‘official’ figures 

are obtained by simulating various driving 

conditions on a rolling road or a test track. 

Real life conditions are different, so the fuel 
consumption actually achieved may not bear 

much resemblance to the quoted figures. 

How to calculate it 

Many cars now have trip computers which will 

display fuel consumption, both instantaneous 
and average. Refer to the owner’s handbook 

for details of how to use these. 

To calculate consumption yourself (and 

maybe to check that the trip computer. is 
accurate), proceed as follows. 

1. Fill up with fuel and note the mileage, or 

zero the trip recorder. 

2.Drive as usual until you need to fill up 

again. 

3. Note the amount of fuel required to refill the 
tank, and the mileage covered since the 

previous fill-up. 

4. Divide the mileage by the amount of fuel 
used to obtain the consumption figure. 

For example: 

Mileage at first fill-up (a) = 27,903 

Mileage at second fill-up (6) = 28,346 
Mileage covered (b - a) = 443 
Fuel required at second fill-up = 48.6 litres 

The half-completed changeover to metric 

units in the UK means that we buy our fuel 

Table 1: conversion of litres to Imperial gallons 

Mam eles 
niles et onion | ea | ar | 

eae oa aa 
miles pergaton | | ws 

in litres, measure distances in miles and talk 

about fuel consumption in miles per gallon. 

There are two ways round this: the first is 

to convert the litres to gallons before doing 

the calculation (by dividing by 4.546, or see 

Table 1). So in the example: 

48.6 litres + 4.546 = 10.69 gallons 

443 miles + 10.69 gallons = 41.4 mpg 

The second way is to calculate the 

consumption in miles per litre, then multiply 

that figure by 4.546 (or see Table 2). 

So in the example, fuel consumption is: 

443 miles + 48.6 litres = 9.1 mpl 

9.1 mpl x 4.546 = 41.4 mpg 

The rest of Europe expresses fuel consumption 

in litres of fuel required to travel 100 km (1/100 
km). For interest, the conversions are given 

in Table 3. In practice it doesn’t matter what 

units you use, provided you know what your 
normal consumption is and can spot if it’s 

getting better or worse. 
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Maintenance 

Driving style 

A well-maintained car uses less fuel and 

creates less pollution. In particular: 

Filters 

Change air and fuel filters at the specified 
intervals. 

Oil 

Use a good quality oil of the lowest viscosity 

specified by the vehicle manufacturer (see 

Lubricants and fluids). Check the level often 

and be careful not to overfill. 

Spark plugs 

When applicable, renew at the specified 

intervals. 

Tyres 

Check tyre pressures regularly. Under-inflated 

tyres have an increased rolling resistance. It 

is generally safe to use the higher pressures 

specified for full load conditions even when 

not fully laden, but keep an eye on the centre 

band of tread for signs of wear due to over- 

inflation. 

When buying new tyres, consider the ‘fuel 

saving’ models which most manufacturers 

include in their ranges. 

Acceleration 

Acceleration uses more fuel than driving at 

a steady speed. The best technique with 

modern cars is to accelerate reasonably 

briskly to the desired speed, changing up 

through the gears as soon as possible without 

making the engine labour. 

Air conditioning 

Air conditioning absorbs quite a bit of energy 
from the engine — typically 3 kW (4 hp) or so. 

The effect on fuel consumption is at its worst 

in slow traffic. Switch it off when not required. 

Anticipation 

Drive smoothly and try to read the traffic flow 

so as to avoid unnecessary acceleration and 

braking. 

Automatic transmission 

When accelerating in an automatic, avoid 

depressing the throttle so far as to make the 

transmission hold onto lower gears at higher 

speeds. Don’t use the ‘Sport’ setting, if 

applicable. 
When stationary: with the engine running, 

select ‘N’ or ‘P’. When moving, keep your left 

foot away from the brake. 

Braking 

Braking converts the car’s energy of motion 

into heat — essentially, it is wasted. Obviously 
some braking is always going to be necessary, 

but with good anticipation it is surprising how 

much can be avoided, especially on routes 

that you know well. 

Carshare 

Consider sharing lifts to work or to the shops. 

Even once a week will make a difference. 
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Electrical loads 

Electricity is ‘fuel’ too; the alternator which 

charges the battery does so by converting 

some of the engine’s energy of motion 

into electrical energy. The more electrical 

accessories are in use, the greater the load 

on the alternator. Switch off big consumers 

like the heated rear window when not 

required. 

Freewheeling 

Freewheeling (coasting) in neutral with the 

engine switched off is dangerous. The effort 

required to operate power-assisted brakes 

and steering increases when the engine is 

not running, with a potential lack of control in 

emergency situations. 

In any case, modern fuel injection systems 

automatically cut off the engine’s fuel supply 

on the overrun (moving and in gear, but with 

the accelerator pedal released). 

Gadgets 

Bolt-on devices claiming to save fuel have 

been around for nearly as long as the motor 
car itself. Those which worked were rapidly 

adopted as standard equipment by the vehicle 

manufacturers. Others worked only in certain 

situations, or saved fuel only at the expense 

of unacceptable effects on performance, 

driveability or the life of engine components. 

The most effective fuel saving gadget is the 

driver’s right foot. 

Journey planning 

Combine (eg) a trip to the supermarket with a 

visit to the recycling centre and the DIY store, 

rather than making separate journeys. 

When possible choose a travelling time 

outside rush hours. 

Load 

The more heavily a car is laden, the greater 
the energy required to accelerate it to a given 

speed. Remove heavy items which you don’t 

need to carry. 

One load which is often overlooked is the 

contents of the fuel tank. A tankful of fuel (65 

litres / 12 gallons) weighs 45 kg (100 Ib) or so. 
Just half filling it may be worthwhile. 

Lost? 

At the risk of stating the obvious, if you’re 

going somewhere new, have details of the 

route to hand. There’s not much point in 

achieving record mpg if you also go miles out 

of your way. 

Parking 

If possible, carry out any reversing or turning 

manoeuvres when you arrive at a parking 

space so that you can drive straight out when 
you leave. Manoeuvering when the engine is 

cold uses a lot more fuel. 

Driving around looking for free on-street 
parking may cost more in fuel than buying a 

car park ticket. 

Premium fuel 

Most major oil companies (and some 
supermarkets) have premium grades of fuel 
which are several pence a litre dearer than 

the standard grades. Reports vary, but the 

consensus seems to be that if these fuels 

improve economy at all, they do not do so by 

enough to justify their extra cost. 

Roof rack 

When loading a roof rack, try to produce a 
wedge shape with the narrow end at the front. 

Any cover should be securely fastened - if it 

flaps it’s creating turbulence and absorbing 
energy. 

Remove roof racks and boxes when not 

in use — they increase air resistance and can 

create a surprising amount of noise. 



Short journeys 

The engine is at its least efficient, and wear 

is highest, during the first few miles after a 
cold start. Consider walking, cycling or using 

public transport. 

Speed 

The engine is at its most efficient when running 

at a steady speed and load at the rpm where it 

develops maximum torque. (You can find this 

figure in the car’s handbook.) For most cars 

this corresponds to between 55 and 65 mph 

in top gear. 

Above the optimum cruising speed, fuel 

consumption starts to rise quite sharply. A 

car travelling at 80 mph will typically be using 

30% more fuel than at 60 mph. 

Supermarket fuel 

It may be cheap but is it any good? In the UK 
all supermarket fuel must meet the relevant 

British Standard. The major oil companies 
will say that their branded fuels have better 

additive packages which may stop carbon 

and other deposits building up. A reasonable 
compromise might be to use one tank 

of branded fuel to three or four from the 
supermarket. 

Switch off when stationary 

Switch off the engine if you look like being 
stationary for more than 30 seconds or so. 

This is good for the environment as well as for 
your pocket. Be aware though that frequent 

restarts are hard on the battery and the starter 
motor. 

Windows 

Driving with the windows open increases 
air turbulence around the vehicle. Closing 

the windows promotes smooth airflow and 

Fuel economy reres 
a Ee 

reduced resistance. The faster you go, the 

more significant this is. 

And finally... 

Driving techniques associated with good 
fuel economy tend to involve moderate 

acceleration and low top speeds. Be 
considerate to the needs of other road users 

who may need to make brisker progress; even 

if you do not agree with them this is not an 
excuse to be obstructive. 

Safety must always take precedence 
over economy, whether it is a question of 

accelerating hard to complete an overtaking 

manoeuvre, killing your speed when confronted 

with a potential hazard or switching the lights 
on when it starts to get dark. 
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Length (distance) 
Inches (in) x 25.4 

Feet (ft) x 0.305 

Miles x 1.609 

Volume (capacity) 
Cubic inches (cu in; in’) xX 16.387 

Imperial pints (Imp pt) x 0.568 

Imperial quarts (Imp qt) x 1.137 
Imperial quarts (Imp qt) x 1.201 

US quarts (US qt) x 0.946 
Imperial gallons (Imp gal) x 4.546 

Imperial gallons (Imp gal) x 1.201 

US gallons (US gal) X16:185 

Mass (weight) 
Ounces (02) xX 28.35 

Pounds (Ib) x 0.454 

Force 
Ounces-force (ozf; oz) x 0.278 

Pounds-force (Ibf; |b) x 4.448 

Newtons (N) x 0.1 

Pressure 
Pounds-force per square inch x 0.070 

(psi; lbf/in?; Ib/in?) 

Pounds-force per square inch x 0.068 

(psi; Ibf/in?; Ib/in?) 

Pounds-force per square inch x 0.069 

(psi; Ibf/in?; Ib/in?) 

Pounds-force per square inch x 6.895 

(psi; Ibf/in?; Ib/in?) 
Kilopascals (kPa) x 0.01 

Millibar (mbar) x 100 

Millibar (mbar) x 0.0145 

Millibar (mbar) KOi75 
Millibar (mbar) x 0.401 

Millimetres of mercury (mmHg) x 0.535 

Inches of water (inHO) x 0.036 

Torque (moment of force) 
Pounds-force inches Xotto2 
(Ibf in; Ib in) 
Pounds-force inches x 0.113 

(Ibf in; Ib in) 
Pounds-force inches x 0.083 

(Ibf in; Ib in) 
Pounds-force feet (Ibf ft; Ib ft) x 0.138 

Pounds-force feet (Ibf ft; Ib ft) x 1.356 
Newton metres (Nm) x 0.102 

Power 
Horsepower (hp) x 745.7 

Velocity (speed) 
Miles per hour (miles/hr; mph) x 1.609 

Fuel consumption* 
Miles per gallon, Imperial (mpg) x 0.354 
Miles per gallon, US (mpg) x 0.425 

Temperature 
Degrees Fahrenheit = (°C x 1.8) + 32 

"ou ou 

He ie a 

Millimetres (mm) x 

Metres (m) Xx 
Kilometres (km) x 

Cubic centimetres (cc; cm’) x 
Litres (I) x 

Litres (I) x 

US quarts (US qt) x 

Litres (I) x 

Litres (I) x 

US gallons (US gal) x 
Litres (I) x 

Grams (g) x 
Kilograms (kg) x 

Newtons (N) x 

Newtons (N) x 
Kilograms-force (kgf; kg) x 

Kilograms-force per square x 

centimetre (kgf/cm?; kg/cm’) 

Atmospheres (atm) x 

Bars x 

Kilopascals (kPa) x 

Kilograms-force per square x 

centimetre (kgf/cm*; kg/cm?) 
Pascals (Pa) x 
Pounds-force per square inch x 

(psi; Ibf/in?; Ib/in?) 
Millimetres of mercury (mmHg) x 
Inches of water (inH,O) x 

Xx 

x 

Inches of water (inH,O) 

= Pounds-force per square inch 

(psi; lbf/in?; Ib/in?) 

Kilograms-force centimetre X 

(kgf cm; kg cm) 
Newton metres (Nm) x 

Pounds-force feet (Ibf ft; Ib ft) x 

Kilograms-force metres x 

(kgf m; kg m) 
Newton metres (Nm) x 

Kilograms-force metres x 

(kgf m; kg m) 

Watts (W) X 

Kilometres per hour (km/hr; kph) x 

Kilometres per litre (km/I) x 
Kilometres per litre (km/)) x 

0.0013 

0.621 

2.825 
2.352 

nouou 
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Inches (in) 
Feet (ft) 

Miles 

Cubic inches (cu in; in’) 

Imperial pints (Imp pt) 
Imperial quarts (Imp qt) 

Imperial quarts (Imp qt) 

US quarts (US qt) 
Imperial gallons (Imp gal) 

Imperial gallons (Imp gal) 

US gallons (US gal) 

Ounces (02) 
Pounds (Ib) 

Ounces-force (0zf; 02) 
Pounds-force (Ibf; Ib) 

Newtons (N) 

Pounds-force per square inch 

(psi; Ibf/in?; Ib/in*) 
Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) 

Pounds-force per square inch 

(psi; Ibf/in?; Ib/in?) 

Pounds-force per square inch 

(psi; Ibf/in?; Ib/in?) 
Kilopascals (kPa) 

Millibar (mbar) 
Millibar (mbar) 

Millibar (mbar) 

Millibar (mbar) 

Millimetres of mercury (mmHg) 

= Inches of water (inHO) 

Pounds-force inches 

(Ibf in; Ib in) 

Pounds-force inches 

(Ibf in; Ib in) 

Pounds-force inches 

(Ibf in; Ib in) 

Pounds-force feet (lbf ft; Ib ft) 

Pounds-force feet (Ibf ft; Ib ft) 
Newton metres (Nm) 

Horsepower (hp) 

Miles per hour (miles/hr; mph) 

Miles per gallon, Imperial (mpg) 

Miles per gallon, US (mpg) 

Degrees Celsius (Degrees Centigrade; °C) = (°F - 32) x 0.56 

*It is common practice to convert from miles per gallon (mpg) to litres/100 kilometres (I/100km), where mpg x 1/100 km = 282 



Spare parts are available from many 
sources, including maker’s appointed 

garages, accessory shops, and motor factors. 

To be sure of obtaining the correct parts, it will 
sometimes be necessary to quote the vehicle 

identification number. If possible, it can also 
be useful! to take the old parts along for 
positive identification. Items such as starter 

motors and alternators may be available 

under a service exchange scheme -— any parts 
returned should be clean. 

Our advice regarding spare parts is as 

follows. : 

Officially appointed garages 
This is the best source of parts which 

are peculiar to your car, and which are not 

otherwise generally available (eg, badges, 
interior trim, certain body panels, etc). It is 

also the only place at which you should buy 
parts if the car is still under warranty. 

Accessory shops 
These are very good places to buy materials 

and components needed for the maintenance 

of your car (oil, air and fuel filters, light bulbs, 

drivebelts, greases, brake pads, touch-up 

paint, etc). Components of this nature 

Buying spare parts rer+7 
sold by a reputable shop are usually of the 

same standard as those used by the car 
manufacturer. 

Besides components, these shops also 
sell tools and general accessories, usually 

have convenient opening hours, charge lower 

prices, and can often be found close to home. 

Some accessory shops have parts counters 
where components needed for almost any 
repair job can be purchased or ordered. 

Motor factors 
Good factors will stock all the more 

important components which wear out 

comparatively. quickly, and can sometimes 
supply individual components needed for the 

overhaul of a larger assembly (eg, brake seals 
and hydraulic parts, bearing shells, pistons, 

valves). They may also handle work such as 

cylinder block reboring, crankshaft regrinding, 
etc. 

Engine reconditioners 
These specialise in engine overhaul and can 

also supply components. It is recommended 
that the establishment is a member of the 

Federation of Engine Re-Manufacturers, or a 
similar society. 

Tyre and exhaust specialists 
These outlets may be independent, or 

members of a local or national chain. They 
frequently offer competitive prices when 

compared with a main dealer or local garage, 

but it will pay to obtain several quotes before 
making a decision. When researching prices, 

also ask what extras may be added - for 

instance fitting a new valve, balancing the 
wheel and tyre disposal all both commonly 
charged on top of the price of a new tyre. 

Other sources 
Beware of parts or materials obtained from 

market stalls, car boot sales, on-line auctions 
or similar outlets. Such items are not invariably 

sub-standard, but there is little chance of 
compensation if they do prove unsatisfactory. 

In the case of safety-critical components such 

as brake pads, there is the risk not only of 
financial loss, but also of an accident causing 
injury or death. 

Second-hand components or assemblies 
obtained from a car breaker can be a good 
buy in some circumstances, but this sort of 

purchase is best made by the experienced 
DIY mechanic. 



reFes Vehicle identification 

‘Modifications are a continuing and 
unpublicised process in vehicle manufacture, 
quite apart from major model changes. Spare 

parts manuals and lists are compiled upon 

a numerical basis, the individual vehicle 

identification numbers being essential to 
correct identification of the component 
concerned. 

When ordering spare parts, always give as 

There is a vehicle identification plate 
located on the B-pillar 

much information as possible. Quote the car 
model; year of manufacture, body and engine 
numbers as appropriate. 

The vehicle identification plate is located on 
the driver’s side B-pillar (see illustration). In 
addition to many other details, it carries the 

Vehicle Identification Number (VIN), maximum 

vehicle weight information, and codes for 
interior trim and body colours. 

The VIN also appears on the floor 

crossmember under the driver’s seat 

The Vehicle Identification Number (VIN) is 
stamped into the floor crossmember, below 
the driver’s seat — an access slit in the carpet 

is provided (see illustration). 
The engine number is stamped on the 

transmission end of the block, at the front 

_ (see illustration). 

Engine number location 



General repair procedures rere 
Whenever servicing, repair or overhaul work 

is carried out on the car or its components, 

observe the following procedures and 
instructions. This will assist in carrying out 

the operation efficiently and to a professional 
standard of workmanship. 

Joint mating faces and gaskets 

When separating components at their 

mating faces, never insert screwdrivers or 

similar implements into the joint between the 

faces in order to prise them apart. This can 

cause severe damage which results in oil 

leaks, coolant leaks, etc upon reassembly. 

Separation is usually achieved by tapping 

along the joint with a soft-faced hammer in 

order to break the seal. However, note that this 
method may not be suitable where dowels are 
used for component location. 

Where a gasket is used between the mating 

faces of two components, a new one must be 
fitted on reassembly; fit it dry unless otherwise 

stated in the repair procedure. Make sure that 

the mating faces are clean and dry, with all 

traces of old gasket removed. When cleaning 

a joint face, use a tool which is unlikely to 
score or damage the face, and remove any 

burrs or nicks with an oilstone or fine file. 

Make sure that tapped holes are cleaned 

with a pipe cleaner, and keep them free of 

jointing compound, if this is being used, 

unless specifically instructed otherwise. 

Ensure that all orifices, channels or pipes 

are clear, and blow through them, preferably 
using compressed air. 

Oil seals 

Oil seals can be removed by levering them 

out with a wide flat-bladed screwdriver or 

similar implement. Alternatively, a number of 

self-tapping screws may be screwed into the 

seal, and these used as a purchase for pliers 

or some similar device in order to pull the seal 

free. 

Whenever an oil seal is removed from its 

working location, either individually or as part 
of an assembly, it should be renewed. 

The very fine sealing lip of the seal is easily 

damaged, and will not seal if the surface it 

contacts is not completely clean and free from 

scratches, nicks or grooves. If the original 
sealing surface of the component cannot 

be restored, and the manufacturer has not 
made provision for slight relocation of the seal 
relative to the sealing surface, the component 

should be renewed. 

Protect the lips of the seal from any surface 

which may damage them in the course of 
fitting. Use tape or a conical sleeve where 

possible. Where indicated, lubricate the seal 

lips with oil before fitting and, on dual-lipped 

seals, fill the space between the lips with 

grease. 
Unless otherwise stated, oil seals must 

be fitted with their sealing lips toward the 

lubricant to be sealed. 

Use a tubular drift or block of wood of the 
appropriate size to install the seal and, if the 

seal housing is shouldered, drive the seal 
down to the shoulder. If the seal housing is 

unshouldered, the seal should be fitted with 

its face flush with the housing top face (unless 
otherwise instructed). 

Screw threads and fastenings 

Seized nuts, bolts and screws are quite a 

common occurrence where corrosion has set 
in, and the use of penetrating oil or releasing 

fluid will often overcome this problem if the 

offending item is soaked for a while before 

attempting to release it. The use of an impact 

driver may also provide a means of releasing 
such stubborn fastening devices, when used 

in conjunction with the appropriate screwdriver 

bit or socket. If none of these methods works, 
it may be necessary to resort to the careful 

application of heat, or the use of a hacksaw or 

nut splitter device. Before resorting to extreme 

methods, check that you are not dealing with 

a left-hand thread! ; 

’ Studs are usually removed by locking two 

nuts together on the threaded part, and then 

using a spanner on the lower nut to unscrew 

the stud. Studs or bolts which have broken off 
below the surface of the component in which 

they are mounted can sometimes be removed 
using a stud extractor. 

Always ensure that a blind tapped hole is 

completely free from oil, grease, water or 

other fluid before installing the bolt or stud. 

Failure to do this could cause the housing to 

crack due to the hydraulic action of the bolt or 
stud as it is screwed in. 

For some screw fastenings, notably cylinder 

head bolts or nuts, torque wrench settings are 

no longer specified for the latter stages of 
tightening, “angle-tightening” being called up 

instead. Typically, a fairly low torque wrench 

setting will be applied to the bolts/nuts in the 

correct sequence, followed by one or more 

stages of tightening through specified angles. 

When checking or retightening a nut or 

bolt to a specified torque setting, slacken the 

nut or bolt by a quarter of a turn, and then 

retighten to the specified setting. However, 

this should not be attempted where angular 
tightening has been used. \ 

Locknuts, locktabs and washers 

Any fastening which will rotate against 

a component or housing during tightening 

should always have a washer between it and 

the relevant component or housing. 

Spring or split washers should always be 

renewed when they are used to lock a critical 

component such as a big-end bearing retaining 

bolt or nut. Locktabs which are folded over to 

retain a nut or bolt should always be renewed. 

Self-locking nuts can be re-used in non- 

critical areas, providing resistance can be 

felt when the locking portion passes over the 

bolt or stud thread. However, it should be 
noted that self-locking stiffnuts tend to lose 

their effectiveness after long periods of use, 

and should then be renewed as a matter of 

course. 

Split pins must always be replaced with 

new ones of the correct size for the hole. 

When thread-locking compound is found 

on the threads of a fastener which is to be 

re-used, it should be cleaned off with a wire 

brush and solvent, and fresh compound 

applied on reassembly. 

Special tools 

Some repair procedures in this manual 

entail the use of special tools such as a 
press, two or three-legged pullers, spring 
compressors, etc. Wherever possible, 

suitable readily-available alternatives to the 
manufacturer’s special tools are described, 

and are shown in use. In some instances, 
where no alternative is possible, it has 
been necessary to resort to the use of a 

manufacturer’s tool, and this has been done 

for reasons of safety as well as the efficient 
completion of the repair operation. Unless 
you are highly-skilled and have a thorough 
understanding of the procedures described, 

never attempt to bypass the use of any 

special tool when the procedure described 

specifies its use. Not only is there a very 

great risk of personal injury, but expensive 

damage could be caused to the components : 
involved. 

Environmental considerations 

When disposing of used engine oil, brake 
fluid, antifreeze, etc, give due consideration 

to any detrimental environmental effects. Do 
not, for instance, pour any of the above liquids 
down drains into the general sewage system, 

or onto the ground to soak away. Many local 

council refuse tips provide a facility for waste 

oil disposal, as do some garages. You can 

find your nearest disposal point by calling the 

Environment Agency on 08708 506 506 or by 
visiting www.oilbankline.org.uk. 

OIL CARE 

Note: It is illegal and anti-social to dump oil 

down the drain. To find the location of your 

local oil recycling bank, call 08708 506 506 
or visit www.oilbankline.org.uk. 



rerio Jacking and vehicle support 
The jack supplied with the car’s tool 

kit should only be used for changing the 

roadwheels — see Wheel changing at the front 

of this book. When carrying out any other 

kind of work, raise the car using a hydraulic 
(or ‘trolley’) jack, and always supplement the 
jack with axle stands positioned under the 

jacking/support points. If the roadwheels 

do not have to be removed, consider using 

wheel ramps - if wished, these can be 

placed under the wheels once the car has 

been raised using a hydraulic jack, and then 
lowered onto the ramps so that it is resting 

on its wheels. 

Only ever jack the car up on a solid, level 
surface. If there is even a slight slope, take 

great care that the car cannot move as the 

wheels are lifted off the ground. Jacking 

up on an uneven or gravelled surface is not 
recommended, as the weight of the car will 

not be evenly distributed, and the jack may 

slip as the car is raised. 

As far as possible, do not leave the 

Wheel chocks should be used in front of the front wheels when 

car unattended once it has been raised, 

particularly if children are playing nearby. 

Before jacking up the front of the car, 

ensure that the handbrake is firmly applied. 

When jacking up the rear of the car, place 

wooden chocks in front of the front wheels, 

and engage first gear (see illustration). 
To raise the front and/or rear of the car, use 

the jacking/support points at the front and 

rear ends of the doorsills, which are located 

between two notches in the sill’s lower flange 

(see illustration). Position a block of wood 

with a groove cut in it on the jack head to 

prevent the car’s weight resting on the sill 

edge; align the sill edge with the groove in the 

wood so that the car’s weight is spread evenly 

over the surface of the block. Supplement the 

jack with axle stands (also with slotted blocks 

of wood) positioned as close as possible to 
the jacking points. - 

When using a hydraulic jack or axle stands, 
always try to position the jack head or axle stand 
head under one of the relevant jacking points. 

jacking the rear of the car 
Jacking points are located between the two notches on the sill 

Providing care is taken (and a block of wood 
is used to spread the load), the centre of. the 
front subframe, and the protrusion just inside 
the rear bumper lower edge, may be used as 
support points (see illustration). It may be 
safe also to use reinforced areas of the floor 
pan (‘chassis legs’), particularly those in the 
region of suspension mountings, as support 

points — consult a Toyota dealer for advice 

before using anything other than the approved 
jacking points, however. 

Do not jack the car under any other part of 
the sill, sump, floorpan, or directly under any 

of the steering or suspension components, 

including the rear axle. Avoid trapping cables, 
fuel pipes and brake pipes, and do not 
compress the suspension. 

Never work under, around, or near a raised 
vehicle, unless it is adequately supported on 

stands. Do not rely on a jack alone, as even a 

hydraulic jack could fail under load. 

flange 

Vehicle jacking and support points 

1 Centre of front subframe 
2 Door sill front and rear jacking points 
3 Reinforced pad inside of rear bumper 



Disconnecting the battery rere11 
Several of the systems require battery 

power to be available at all times (permanent 

live). This is either to ensure their continued 

operation (such as the clock), or to maintain 

electronic memory settings, which would 
otherwise be erased. Whenever the battery 

is to be disconnected, first note the following 
points, to ensure there are no unforeseen 
consequences: 
a) Firstly, on any vehicle with central door 

locking, it is a wise precaution to remove 
the key from the ignition, and to keep it 

with you. This avoids the possibility of the 
key being locked inside the car, should 
the central locking engage when the 

battery is reconnected. 
b) If a security-coded audio unit is fitted, 

and the unit and/or the battery is 
disconnected, the unit will not function 

until the correct security code has been 
entered. Therefore, if you do not know 
the correct security code for the radio/ 
CD unit, do not disconnect either of the 
battery terminals, or remove the radio/CD 
unit from the vehicle. Where applicable, 

details for entering the code appear in 
the vehicle handbook. Should the code 

have been misplaced or forgotten, on 
production of proof of ownership, a 

Toyota dealer or in-car entertainment 

specialist may be able to help. 

c) The engine management system ECU is 
of the ‘self-learning’ type, meaning that, 

as it operates, it adapts to changes in 
operating conditions, and stores the 

optimum settings found (this is especially 

true for idle speed settings). When the 
battery is disconnected, these ‘learned’ 
settings are lost, and the ECU reverts to 

the base factory settings. When the 
engine is restarted, it may idle and run 

roughly until the ECU has ‘relearned’ the 

best settings. To further this ‘learning’ 
process, take the car for a road test of at 

least 15 minutes’ duration, covering as 
many engine speeds and loads as 

possible, and concentrating on the 2000 to 
4000 rpm range. On completion, let the 

engine idle for at least 10 minutes, turning 
the steering wheel occasionally and 
switching on high-current-draw 

equipment such as the heater fan or 

heated rear window. If the engine does 

not regain its normal performance, have 

the system checked for faults by a Toyota 
dealer. 

d) On vehicles equipped with an anti-theft 

alarm system, before disconnecting the 

battery, de-activate the alarm system; 

otherwise the alarm will be triggered. 
Devices known as ‘memory-savers’ or 

‘code-savers’ can be used to avoid some of 

the above problems. Precise details of use 

vary according to the device used. Typically, 

it is plugged into the cigarette lighter socket, 

and is connected by its own wiring to a 

spare battery; the vehicle battery is then 

disconnected from the electrical system, 

leaving the memory-saver to pass sufficient 

current to maintain audio unit security codes, 

and other memory values, and also to run 
permanently-live circuits such as the clock. 

Warning: Some of these devices 
A allow a considerable amount of 

current to pass, which can mean 

that many of the vehicle’s systems are 

still operational when the main battery is 

disconnected. If a memory-saver is used, 

ensure that the circuit concerned is actually 

‘dead’ before carrying out any work on it. 



reFe12 TOOIS and working facilities 
Introduction 

A selection of good tools is a fundamental 
requirement for anyone contemplating the 

maintenance and repair of a motor vehicle. 

For the owner who does not possess any, 
their purchase will prove a considerable 

expense, offsetting some of the savings made 

by doing-it-yourself. However, provided that 

the tools purchased meet the relevant national 

safety standards and are of good quality, they 
will last for many years and prove an extremely 
worthwhile investment. 

To help the average owner to decide which 

tools are needed to carry out the various tasks 
detailed in this manual, we have compiled 

three lists of tools under the following 
headings: Maintenance and minor repair, 

Repair and overhaul, and Special. Newcomers 
to practical mechanics should start off with 

the Maintenance and minor repair tool kit, 
and confine themselves to the simpler jobs 

around the vehicle. Then, as confidence and 

experience grow, more difficult tasks can be 
undertaken, with extra tools being purchased 

as, and when, they are needed. In this way, a 
Maintenance and minor repair tool kit can be 

built up into a Repair and overhaul tool kit over 
a considerable period of time, without any 

major cash outlays. The experienced do-it- 

yourselfer will have a tool kit good enough for 

most repair and overhaul procedures, and will 

add tools from the Special category when it is 

felt that the expense is justified by the amount 
of use to which these tools will be put. 

Sockets and reversible ratchet drive 

Torx key, socket and bit 

Maintenance and 
minor repair tool kit 

The tools given in this list should be 

considered as a minimum requirement if 

routine maintenance, servicing and minor 
repair operations are to be undertaken. We 

recommend the purchase of combination 

spanners (ring one end, open-ended the other); 
although more expensive than open-ended 
ones, they do give the advantages of both 
types of spanner. 

Combination spanners: 
Metric - 8 to 19 mm inclusive 
Adjustable spanner - 35 mm jaw (approx.) 
Spark plug spanner (with rubber insert) - 
petrol models 

Spark plug gap adjustment tool - 

petrol models 
Set of feeler gauges 
Brake bleed nipple spanner 
Screwdrivers: 
Flat blade - 100 mm long x 6 mm dia 
Cross blade - 100 mm long x 6 mm dia 
Torx - various sizes (not all vehicles) 
Combination pliers 
Hacksaw (junior) 
Tyre pump 

Tyre pressure gauge 

Oil can 

Oil filter removal tool (if applicable) 
Fine emery cloth 

Wire brush (small) 

Funnel (medium size) 
Sump drain plug key (not all vehicles) 
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Brake bleeding kit 

Hose clamp 

Repair and overhaul tool kit 

These tools are virtually essential for anyone 
undertaking any major repairs to a motor 
vehicle, and are additional to those given in 
the Maintenance and minor repair list. Included 

in this list is a comprehensive set of sockets. 

Although these are expensive, they will be 
found invaluable as they are so versatile - 
particularly if various drives are included in the 
set. We recommend the half-inch square-drive 
type, as this can be used with most proprietary 

torque wrenches. 

The tools in this list will sometimes need to 
be supplemented by tools from the Special list: 

Sockets to cover range in previous list 
(including Torx sockets) 
Reversible ratchet drive (for use with 
sockets) 
Extension piece, 250 mm (for use with 
sockets) 
Universal joint (for use with sockets) 
Flexible handle or sliding T “breaker bar” 
(for use with sockets) 
Torque wrench (for use with sockets) 
Self-locking grips 
Ball pein hammer 

Soft-faced mallet (plastic or rubber) 
Screwdrivers: 
Flat blade - long & sturdy, short (chubby), 
and narrow (electrician’s) types 
Cross blade - long & sturdy, and short 
(chubby) types 
Pliers: 

Long-nosed 
Side cutters (electrician’s) 
Circlip (internal and external) 
Cold chisel - 25 mm 

Scriber 
Scraper 
Centre-punch 
Pin punch 

Hacksaw 
Brake hose clamp 

Brake/clutch bleeding kit 
Selection of twist drills 
Steel rule/straight-edge 
Allen keys (inc. splined/Torx type) 
Selection of files 
Wire brush 
Axle stands 

Jack (strong trolley or hydraulic type) 
Light with extension lead 
Universal electrical multi-meter 
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Angular-tightening gauge 



Tools and working facilities rereis 
Special tools 

The tools in this list are those which are not 
used regularly, are expensive to buy, or which 
need to be used in accordance with their 
manufacturers’ instructions. Unless relatively 
difficult mechanical jobs are undertaken 
frequently, it will not be economic to buy 

many of these tools. Where this is the case, 

you could consider clubbing together with 
friends (or joining a motorists’ club) to make a 
joint purchase, or borrowing the tools against 

a deposit from a local garage or tool hire 
specialist. 

The following list contains only those 
tools and instruments freely available to the 

public, and not those special tools produced 

by the vehicle manufacturer specifically for 
its dealer network. You will find occasional 
references to these manufacturers’ special 

tools in the text of this manual. Generally, an 

alternative method of doing the job without 
the vehicle manufacturers’ special tool 

is given. However, sometimes there is no 

alternative to using them. Where this is the 

case and the relevant tool cannot be bought 
or borrowed, you will have to entrust the 

work to a dealer. 

Angular-tightening gauge 

Valve spring compressor 
Valve grinding tool 

Piston ring compressor 

Piston ring removal/installation tool 
Cylinder bore hone 

Balljoint separator 

Coil spring compressors (where 
applicable) 

Two/three-legged hub and bearing 
puller 

Impact screwdriver 

Micrometer and/or vernier calipers 

Dial gauge 

Tachometer 

Fault code reader 
Cylinder compression gauge 
Hand-operated vacuum pump and gauge 

Clutch plate alignment set 
Brake shoe steady spring cup removal 

tool 
Bush and bearing removal/installation 

set 
Stud extractors 
Tap and die set 

Lifting tackle io DOS DoD Oe PU ORES aoa Botte 

Oil filter removai tool (strap wrench type) 

Buying tools 

Reputable motor accessory shops and 
superstores often offer excellent quality tools 

at discount prices, so it pays to shop around. 

Remember, you don’t have to buy the most 
expensive items on the shelf, but it is always 
advisable to steer clear of the very cheap tools. 

Beware of ‘bargains’ offered on market stalls, 
on-line or at car boot sales. There are plenty 

of good tools around at reasonable prices, but 

always aim to purchase items which meet the 
relevant national safety standards. If in doubt, 
ask the proprietor or manager of the shop for 

advice before making a purchase. 

Care and maintenance of tools 

Having purchased a reasonable tool kit, it 
is necessary to keep the tools in a clean and 

serviceable condition. After use, always wipe 

off any dirt, grease and metal particles using a 
clean, dry cloth, before putting the tools away. 
Never leave them lying around after they have 

been used. A simple tool rack on the garage or 

workshop wall for items such as screwdrivers 

and pliers is a good idea. Store all normal. 
spanners and sockets in a metal box. Any 
measuring instruments, gauges, meters, etc, 

must be carefully stored where they cannot be 

damaged or become rusty. 
Take a little care when tools are used. 

Hammer heads inevitably become marked, 

and screwdrivers lose the keen edge on 

their blades from time to time. A little timely 
attention with emery cloth or a file will soon 

restore items like this to a good finish. 

Micrometers 

Compression tester 

Working facilities 

Not to be forgotten when discussing tools 

is the workshop itself. If anything more than 

routine maintenance is to be carried out, a 

suitable working area becomes essential. 
It is appreciated that many an owner- 

mechanic is forced by circumstances to 

remove an engine or similar item without the 

benefit of a garage or workshop. Having done 

this, any repairs should always be done under 

the cover of a roof. 
Wherever possible, any dismantling should 

be done on a clean, flat workbench or table at 
a suitable working height. 

Any workbench needs a vice; one with a 
jaw opening of 100 mm is suitable for most 

jobs. As mentioned previously, some clean dry 
storage space is also required for tools, as well 

as for any lubricants, cleaning fluids, touch-up 

paints etc, which become necessary. 
Another item which may be required, and 

which has a much more general usage, is 

an electric drill with a chuck capacity of at 
least 8 mm. This, together with a good range 

of twist drills, is virtually essential for fitting 
accessories. 

Last, but not least, always keep a supply 
of old newspapers and clean, lint-free rags 

‘ available, and try to keep any working area as 
clean as possible. 

oe 

Dial test indicator (“dial gauge”) 
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This is a guide to getting your vehicle through the MOT test. 

Obviously it will not be possible to examine the vehicle to the same 

standard as the professional MOT tester. However, working through the 

following checks will enable you to identify any problem areas before 

submitting the vehicle for the test. 

It has only been possible to summarise the test requirements here, 

based on the regulations in force at the time of printing. Test standards 

are becoming increasingly stringent, although there are some 

exemptions for older vehicles. 

An assistant will be needed to help carry out some of these checks. 

The checks have been sub-divided into four categories, as follows: 

1 Checks carried out 2 Checks carried out 3 Checks carried out 4 Checks carried out on 
FROM THE DRIVER’S WITH THE VEHICLE WITH THE VEHICLE YOUR VEHICLE’S 
SEAT ON THE GROUND RAISED AND THE EXHAUST EMISSION 

WHEELS FREE TO SYSTEM 
TURN 

1 Checks carried out 
FROM THE DRIVER’S SEAT 

Handbrake (parking brake) 

LJTest the operation of the handbrake. 

Excessive travel (too many clicks) indicates 
incorrect brake or cable adjustment. 

[JCheck that the handbrake cannot be 
released by tapping the lever sideways. Check 
the security of the lever mountings. 

L]If the parking brake is foot-operated, check 
that the pedal is secure and without excessive 

travel, and that the release mechanism 
operates correctly. 

]Where applicable, test the operation of the 
electronic handbrake. The brake should engage 

and disengage without excessive delay. If the 

warning light does not extinguish when the 

brake is disengaged, this could indicate a fault 
which will need further investigation. 

Footbrake 

L]Depress the brake pedal and check that it 
does not creep down to the floor, indicating 

a master cylinder fault. Release the pedal, 

wait a few seconds, then depress it again. If 

the pedal travels nearly to the floor before firm 

resistance is felt, brake adjustment or repair 

is necessary. If the pedal feels spongy, there 

is air in the hydraulic system which must be 
removed by bleeding. 

[]Check that the brake pedal is secure and in 

good condition. Check also for signs of fluid 

leaks on the pedal, floor or carpets, which 

would indicate failed seals in the brake master 

cylinder. 

L]Check the servo unit (when applicable) by 

operating the brake pedal several times, then 

keeping the pedal depressed and starting the 

engine. As the engine starts, the pedal will 

move down slightly. If not, the vacuum hose 

or the servo itself may be faulty. 

Steering wheel and column 

L]Examine the steering wheel for fractures or 

looseness of the hub, spokes or rim. 

[]Move the steering wheel from side to 
side and then up and down. Check that the 

steering wheel is not loose on the column, 

indicating wear or a loose retaining ‘nut. 

Continue moving the steering wheel as before, 

but also turn it slightly from left to right. 

L]Check that the steering wheel is not loose 
on the column, and that there is no abnormal 

movement of the steering wheel, indicating 

wear in the column support bearings or 
couplings. 

L}Check that the ignition lock (where fitted) 
engages and disengages correctly. 

L]Steering column adjustment mechanisms 
(where fitted) must be able to lock the column 

securely in place with no play evident. 

Windscreen, mirrors and sunvisor 

L]The windscreen must be free of cracks 
or other significant damage within the 

driver’s field of view. (Small stone chips 
are acceptable.) Rear view mirrors must be 
secure, intact, and capable of being adjusted. 

ee 290"im—1 
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C] The driver’s sunvisor must be capable of 
being stored in the “up” position. 
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Seat belts and seats 

Note: The following checks are applicable to 
all seat belts, front and rear. ~~ 

LJExamine the webbing of all the belts 
(including rear belts if fitted) for cuts, serious 
fraying or deterioration. Fasten and unfasten 
each belt to check the buckles. If applicable, 

check the retracting mechanism. Check the 
security of all seat belt mountings accessible 
from inside the vehicle, ensuring any height 

adjustable mountings lock securely in place. 

_] Seat belts with pre-tensioners, once activated, 
have a “flag” or similar showing on the seat belt 

stalk. This, in itself, is not a reason for test failure. 

L]The front seats themselves must be securely 

attached and the backrests must lock in the 
upright position. 

Doors 

1 Both front doors must be able to be opened 

and closed from outside and inside, and must 

latch securely when closed. 

Bonnet and boot/tailgate 

[jThe bonnet and boot/tailgate must latch 
securely when closed. 

2 Checks carried out 
WITH THE VEHICLE ON THE 

GROUND 

Vehicle identification 

(JNumber plates must be in good condition, 

secure and legible, with letters and numbers 
correctly spaced — spacing at (A) should be 
33 mm and at (B) 11 mm. At the front, digits 

must be black on a white background and at 

the rear black on a yellow background. Other 

background designs (such as honeycomb) are 

not permitted. 
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LThe VIN plate and/or homologation plate 
must be permanently displayed and legible. 

Electrical equipment 

L]Switch on the ignition and check the 
operation of the horn. 

(J Check the windscreen washers and wipers, 
examining the wiper blades; renew damaged 
or perished blades. Also check the operation 
of the stop-lights. 

0 Check the operation of the sidelights and 

umber plate lights. The lenses and reflectors 

ust be secure, clean and undamaged. 
Check the operation and alignment of the 

headlights. The headlight reflectors must 

not be tarnished and the lenses must be 
undamaged. 

LJ Switch on the ignition and check the 
operation of the direction indicators (including 
the instrument panel tell-tale) and the hazard 

warning lights. Operation of the sidelights and 
stop-lights must not affect the indicators - if it 

does, the cause is usually a bad earth at the 

rear light cluster. Indicators should flash at a 

rate of between 60 and 120 times per minute 

— faster or slower than this could indicate a 
fault with the flasher unit or a bad earth at one 

of the light units. 

(1 Check the operation of the rear foglight(s), 
including the warning light on the instrument 

panel or in the switch. 

(The ABS warning light must illuminate in 
accordance with the manufacturers’ design. 
For most vehicles, the ABS warning light 

should illuminate when the ignition is switched 
on, and (if the system is operating properly) 

extinguish after a few seconds. Refer to the 
owner’s handbook. 

Footbrake 

[]Examine the master cylinder, brake pipes 

and servo unit for leaks, loose mountings, 

corrosion or other damage. If ABS is fitted, 

this unit should also be examined for signs of 
leaks or corrosion. 

=) 

ir 

L]The fluid reservoir must be secure and the 
fluid level must be between the upper (A) and 
lower (B) markings. 

L]Inspect both front brake flexible hoses for 

cracks or deterioration of the rubber. Turn the 
steering from lock to lock, and ensure that the 

hoses do not contact the wheel, tyre, or any 

part of the steering or suspension mechanism. 

With the brake pedal firmly depressed, check 

the hoses for bulges or leaks under pressure. 

Steering and suspension 

(J Have your assistant turn the steering wheel 
from side to side slightly, up to the point where 

the steering gear just begins to transmit this 

movement to the roadwheels. Check for 
excessive free play between the steering wheel 

and the steering gear, indicating wear or insecurity 
of the steering column joints, the column-to- 
steering gear coupling, or the steering gear itself. 

[JHave your assistant turn the steering 
wheel more vigorously in each direction, so 

that the roadwheels just begin to turn. As 
this is done, examine all the steering joints, 

linkages, fittings and attachments. Renew 
any component that shows signs of wear or 

damage. On vehicles with power steering, 

check the security and condition of the 

steering pump, drivebelt and hoses. 

(J Check that the vehicle is standing level, and 
at approximately the correct ride height. 

Shock absorbers 

]Depress each corner of the vehicle in turn, 

then release it. The vehicle should rise and 

then settle in its normal position. If the vehicle 

continues to rise and fall, the shock absorber 

is defective. A shock absorber which has 

seized will also cause the vehicle to fail. 
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Exhaust system 

[JStart the engine. With your assistant 
holding a rag over the tailpipe, check the 

entire system for leaks. Repair or renew 
leaking sections. 

3 Checks carried out 
WITH THE VEHICLE RAISED 
AND THE WHEELS FREE TO 
TURN oe 

Jack up the front and rear of the 

vehicle, and securely support it on axle 

stands. Position the stands clear of the 

suspension assemblies. Ensure that the 

wheels are clear of the ground and that 

the steering can be turned from lock to 
lock. 

Steering mechanism 

L]Have your assistant turn the steering from 
lock to lock. Check that the steering turns 

smoothly, and that no part of the steering 

mechanism, including a wheel or tyre, fouls 
any brake hose or pipe or any part of the body 
structure. 

[] Examine the steering rack rubber gaiters 
for damage or insecurity of the retaining 

clips. If power steering is fitted, check for 

signs of damage or leakage of the fluid 

hoses, pipes or connections. Also check 

for excessive stiffness or binding of the 

steering, a missing split pin or locking 

device, or severe corrosion of the body 

structure within 30 cm of any steering 
component attachment point. 

Front and rear suspension and 
wheel bearings 

L)Starting at the front right-hand side, 
grasp the roadwheel at the 3 o’clock and 9 

o’clock positions and rock gently but firmly. 

Check for free play or insecurity at the wheel 
bearings, suspension balljoints, or suspension 

mount-ings, pivots and attachments. 

L]Now grasp the wheel at the 12 o’clock and 
6 o’clock positions and repeat the previous 

inspection. Spin the wheel, and check for 
roughness or tightness of the front wheel 
bearing. 

LIIf excess free play is suspected at a 
component pivot point, this can be confirmed 

by using a large screwdriver or similar tool 
and levering between the mounting and the 

component attachment. This will confirm 
whether the wear is in the pivot bush, its 

retaining bolt, or in the mounting itself (the 
bolt holes can often become elongated). 

L]Carry out all the above checks at the other 
front wheel, and then at both rear wheels. 

Springs and shock absorbers 

LIExamine the suspension struts (when 
applicable) for serious fluid leakage, corrosion, 

or damage to the casing. Also check the 
security of the mounting points. 

LIIf coil springs are fitted, check that the 
spring ends locate in their seats, and that the 
spring is not corroded, cracked or broken. 

L]If leaf springs are fitted, check that all leaves 
are intact, that the axle is securely attached to 

each spring, and that there is no deterioration 

of the spring eye mountings, bushes, and 
shackles. 

[]The same general checks apply to vehicles 
fitted with other suspension types, such as 
torsion bars, hydraulic displacer units, etc. 

Ensure that all mountings and attachments are 

secure, that there are no signs of excessive 
wear, corrosion or damage, and (on hydraulic 
types) that there are no fluid leaks or damaged 
pipes. 

LJInspect the shock absorbers for signs of 
serious fluid leakage. Check for wear of the 
mounting bushes or attachments, or damage 
to the body of the unit. 

Driveshafts 
(fwd vehicles only) 

_] Rotate each front wheel in turn and inspect 
the constant velocity joint gaiters for splits or 

damage. Also check that each driveshaft is 
straight and undamaged. 

Braking system 

LIIf possible without dismantling, check 
brake pad wear and disc condition. Ensure 

that the friction lining material has not worn — 
excessively, (A) and that the discs are not 
fractured, pitted, scored or badly worn (B). 

L] Examine all the rigid brake pipes underneath 
the vehicle, and the flexible hose(s) at the rear. 

Look for corrosion, chafing or insecurity of the 
pipes, and for signs of bulging under pressure, 

chafing, splits or deterioration of the flexible 
hoses. 

L]Look for signs of fluid leaks at the brake 
calipers or on the brake backplates. Repair or 
renew leaking components. 

] Slowly spin each wheel, while your assistant 
depresses and releases the footbrake. Ensure 

that each brake is operating and does not 
bind when the pedal is released. 
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LIExamine the handbrake mechanism, 
checking for frayed or broken cables, 
excessive corrosion, or wear or insecurity of 

the linkage. Check that the mechanism works 
on each relevant wheel, and releases fully, 
without binding. 
CIt is not possible to test brake efficiency 
without special equipment, but a road test can 

be carried out later to check that the vehicle 
pulls up in a straight line. 

Fuel and exhaust systems 

LJ Inspect the fuel tank (including the filler cap), 
fuel pipes, hoses and unions. All components 
must be secure and free from leaks. Locking 

fuel caps must lock securely and the key must 

be provided for the MOT test. 

(J Examine the exhaust system over its entire 
length, checking for any damaged, broken or 

missing mountings, security of the retaining 

clamps and rust or corrosion. 

Wheels and tyres 

LJExamine the sidewalls and tread area of 
each tyre in turn. Check for cuts, tears, lumps, 

bulges, separation of the tread, and exposure 

of the ply or cord due to wear or damage. 

Check that the tyre bead is correctly seated 
on the wheel rim, that the valve is sound and 
properly seated, and that the wheel is not 

distorted or damaged. 

LJCheck that the tyres are of the correct size 
for the vehicle, that they are of the same size 
and type on each axle, and that the pressures 

are correct. 

[JCheck the tyre tread depth. The legal 
minimum at the time of writing is 1.6 mm over 
the central three-quarters of the tread width. 

Abnormal tread wear may indicate incorrect 
front wheel alignment or wear in steering or 

suspension components. 

LIIf the spare wheel is fitted externally or 
in a separate carrier beneath the vehicle, 

check that mountings are secure and free of 

excessive corrosion. 

Body corrosion 

[JCheck the condition of the entire vehicle 
structure for signs of corrosion in load-bearing 
areas. (These include chassis box sections, 

side sills, cross-members, pillars, and all 

suspension, steering, braking system and 

seat belt mountings and anchorages.) Any 
corrosion which has seriously reduced the 

thickness of a load-bearing area (or is within 

30 cm of safety-related components such as 

steering or suspension) is likely to cause the 

vehicle to fail. In this case professional repairs 

are likely to be needed. 

[]Damage or corrosion which causes sharp 

or otherwise dangerous edges to be exposed 
will also cause the vehicle to fail. 

Towbars 

[)Check the condition of mounting points 
(both beneath the vehicle and within boot/ 
hatchback areas) for signs of corrosion, 

ensuring that all fixings are secure and 

not worn or damaged. There must be no 

excessive play in detachable tow ball arms or 

quick-release mechanisms. 

4 Checks carried out on 
YOUR VEHICLE’S EXHAUST 
EMISSION SYSTEM 

Petrol models 

[The engine should be warmed up, and 
running well (ignition system in good order, air 

filter element clean, etc). 

L1Before testing, run the engine at around 
2500 rpm for 20 seconds. Let the engine 

drop to idle, and watch for smoke from the 
exhaust. If the idle speed is too high, ‘or if 
dense blue or black smoke emerges for more 

than 5 seconds, the vehicle will fail. Typically, 

blue smoke signifies oil burning (engine wear); 

black smoke means unburnt fuel (dirty air 

cleaner element, or other fuel system fault). 

LJAn exhaust gas analyser for measuring 
carbon monoxide (CO) and hydrocarbons 
(HC) is now needed. If one cannot be hired 
or borrowed, have a local garage perform the 

check. 

CO emissions (mixture) 

[1] The MOT tester has access to the CO limits 
for all vehicles. The CO level is measured at 
idle speed, and at ‘fast idle’ (2500 to 3000 

rpm). The following limits are given as a 

general guide: 

At idle speed — Less than 0.5% CO 

At ‘fast idle’ — Less than 0.3% CO 
Lambda reading — 0.97 to 1.03 

LIIf the CO level is too high, this may point 
to poor maintenance, a fuel injection system 

problem, faulty lambda (oxygen) sensor or 
catalytic converter. Try an injector cleaning 

treatment, and check the vehicle’s ECU for 
fault codes. 

HC emissions 

[]The MOT tester has access to HC limits for 
all vehicles. The HC level is measured at ‘fast 

idle’ (2500 to 3000 rpm). The following limits 
are given as a general guide: 

At ‘fast idle’ - Less then 200 ppm 

LJExcessive HC emissions are typically 

caused by oil being burnt (worn engine), or 
by a blocked crankcase ventilation system 

(‘breather’). If the engine oil is old and thin, an 

oil change may help. If the engine is running 

badiy, check the vehicle’s ECU for fault 

codes. 

Diesel models 

L]The only emission test for diesel engines 

is measuring exhaust smoke density, using 

a calibrated smoke meter. The test involves 

accelerating the engine at least 3 times to its 

maximum unloaded speed. 

Note: On engines with a timing belt, itis VITAL 

that the belt is in good condition before the 
test is carried out. 

L]With the engine warmed up, it is first 
purged by running at around 2500 rpm for 20 

seconds. A governor check is then carried 

out, by slowly accelerating the engine to its 

maximum speed. After this, the smoke meter 

is connected, and the engine is accelerated 

quickly to maximum speed three times. If the 

smoke density is less than the limits given 

below, the vehicle will pass: 

Non-turbo vehicles: 2.5m-1 
Turbocharged vehicles: 3.0m-1 

LIlf excess smoke is produced, try fitting 

a new air cleaner element, or using an 

injector cleaning treatment. If the engine is 

running badly, where applicable, check the 
vehicle’s ECU for fault codes. Also check 
the vehicle’s EGR system, where applicable. 

At high mileages, the injectors may require 

professional attention. 
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Engine 

I{ 

Engine fails to rotate when attempting to start 
Engine rotates, but will not start 
Engine difficult to start when cold 
Engine difficult to start when hot 
Starter motor noisy or excessively-rough in engagement 

Multi-Mode transmission 

LILI 

Noisy in neutral with engine running 
Noisy in one particular gear 
Difficulty engaging gears 
Jumps out of gear 
Vibration 

(_] Engine starts, but stops immediately Lubricant leaks 
Engine misfires, or idles unevenly || General gear selection problems 
Engine stalls, or lacks power [_] Engine will not start in any gear, or starts in gears other than Park 

|] Engine backfires or Neutral 
[_] Engine noises 
[_] Oil consumption excessive Driveshafts 

Oil pressure warning light illuminated with engine running |] Vibration when accelerating or decelerating 
|_| Clicking or knocking noise on turns (at slow speed on full-lock) 

Cooling system Braking system 

|_| Overheating Car pulls to one side under braking 
Overcooling |_| Noise (grinding or high-pitched squeal) when brakes applied 
External coolant leakage |_| Excessive brake pedal travel 
'nternal coolant leakage | |] Brake pedal feels spongy when depressed 

|_| Corrosion Excessive brake pedal effort required to stop vehicle 

Fuel and exhaust systems 

Fuel consumption excessive 

Fuel leakage and/or fuel odour 
Black smoke in exhaust 
Blue or white smoke in exhaust 
Excessive noise or fumes from exhaust system 

Clutch 

Pedal travels to floor — no pressure or very little resistance 
Clutch fails to disengage (unable to select gears) 
Clutch slips (engine speed increases, with no increase in vehicle 
speed) 
Judder as clutch is engaged 
Noise when depressing or releasing clutch pedal 

Judder felt through brake pedal or steering wheel when braking 
Brakes binding 

Rear wheels locking under normal braking 

Suspension and steering 

Car pulls to one side 
Wheel wobble and vibration 
Excessive pitching and/or rolling around corners, or during 
braking 

Wandering or general instability 
Excessively-stiff steering 
Excessive play in steering 
Lack of power assistance 

Manual transmission 

Noisy in neutral with engine running 
Noisy in one particular gear 

Difficulty engaging gears 

Jumps out of gear 
Vibration 
Lubricant leaks 

Introduction 
The car owner who does his or her own 

maintenance according to the recommended 

service schedules should not have to use 

this section of the manual very often. Modern 

component reliability is such that, provided 

those items subject to wear or deterioration 

are inspected or renewed at the specified 

intervals, sudden failure is comparatively rare. 

Faults do not usually just happen as a result 

of sudden failure, but develop over a period of 

time. Major mechanical failures in particular are 

usually preceded by characteristic symptoms 

over hundreds or even thousands of miles. 

Those components, which do occasionally 

fail without warning, are often small and easily 

carried in the car. 

With any fault finding, the first step is 

to decide where to begin investigations. 

Sometimes this is obvious, but on other 

occasions, a little detective work will be 

necessary. The owner who makes half a dozen 

haphazard adjustments or replacements 

may be successful in curing a fault (or its 

symptoms), but will be none the wiser if the 

fault recurs, and ultimately may have spent 

more time and money than was necessary. 

A calm and logical approach will be found to 

be more satisfactory in the long run. Always 

take into account any warning signs or 

abnormalities that may have been noticed in 

the period preceding the fault — power loss, 

high or low gauge readings, unusual smells, 

|] Tyre wear excessive 

Electrical system 

[| Battery will only hold a charge for a few days 
Ignition (no-charge) warning light remains illuminated with engine 
running 

Ignition (no-charge) warning light fails to come on 
Lights inoperative 

Instrument readings inaccurate or erratic 
Horn faults 

Windscreen/tailgate wiper faults 
|_| Windscreen/tailgate washer faults 
|_| Electric window faults 
|] Central locking system faults 

etc — and remember that failure of components 

such as fuses may only be pointers to some 
underlying fault. 

The pages, which follow, provide an 

easy reference guide to the more common 

problems that may occur during the operation 
of the car. These problems and their possible 

Causes are grouped under headings denoting 

various components or systems, such as 

Engine, Cooling system, etc. The Chapter 
and/or Section which deals with the problem 

is also shown in brackets. Whatever the fault, 

certain basic principles apply. These are as 
follows: 

Verify the fault. This is simply a matter of 

being sure that you know what the symptoms 
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are before starting work. This is particularly 
important if you are investigating a fault for 
someone else, who may not have described it 
very accurately. 

Don’t overlook the obvious. For example 

if the car won’t start, is there fuel in the tank? 
(Don’t take anyone else’s word on this particular 

point, and don’t trust the fuel gauge either!) If 
an electrical fault is indicated, look for loose or 
broken wires before using the test gear. 

Cure the disease, not the symptom. 

one will get you off the hard shoulder, but if 
the underlying cause is not attended to, the 

new battery will go the same way. 
Don't take anything for granted. Particularly, 

don’t forget that a ‘new’ component may itself 
be defective (especially if it’s been rattling 
around in the boot for months), and don’t leave 

components out of a fault diagnosis sequence 

just because they are new or recently fitted. 
When you do finally diagnose a difficult fault, 
you'll probably realise that all the evidence 

was there from the start. 

Consider what work, if any, has recently 
been carried out. Many faults arise through 

careless or hurried work. For instance, if 

any work has been performed under the 

bonnet, could some of the wiring have been 

dislodged or incorrectly routed, or a hose 
trapped? Have all the fasteners been properly 

tightened? Were new, genuine parts and new 

gaskets used? There is often a certain amount 

of detective work to be done in this case, 
as an apparently unrelated task can have 

far-reaching consequences. Substituting a flat battery with a fully charged 

Engine 
Engine fails to rotate when attempting to start 

Battery terminal connections loose or corroded (Weekly checks). 

Battery discharged or faulty (Chapter 5A). 

Broken, loose or disconnected wiring in the starting circuit 

(Chapter 5A). 
Defective starter solenoid or ignition switch (Chapter 5A or 12). 

Defective starter motor (Chapter 5A). 

Flywheel ring gear or starter pinion teeth loose or broken (Chap- 

ter 2A or 5A). 

Engine earth strap broken or disconnected. 
Engine suffering ‘hydraulic lock’ (eg, from water taken in after 

traversing flooded roads, or from a serious internal coolant leak) — 

consult a Toyota dealer for advice. 
Multi-Mode transmission shift lock fault, footbrake not depressed, 

or faulty brake light switch (Chapter 7B or 9). 

Engine rotates, but will not start 

Fuel tank empty. 
Battery discharged or inadequate capacity (engine rotates slowly) 

(Chapter 5A). 
[| Battery terminal connections loose or corroded (Weekly checks). 

[] Ignition components damp or damaged (Chapter 1 or 5B) 
[] Worn, faulty or incorrectly-gapped spark plugs (Chapter 1) 

Immobiliser faulty or incorrectly used, or ‘uncoded’ ignition key 

being used (Chapter 12). 

Crankshaft sensor, or other engine management system sensor, 

fault (Chapter 4A) 
Air filter element dirty or clogged (Chapter 1). 
Blockage in exhaust system (Chapter 4B). 

Low cylinder compressions (Chapter 2A) 
(] Valve timing incorrect, possibly through a poorly-fitted timing 

chain (Chapter 2A). 
Major mechanical failure (eg, camshaft drive) (Chapter 2A). 

ek 

Engine difficult to start when cold 

Battery discharged (Chapter 5A). 
Battery terminal connections loose or corroded (see Weekly 

checks). 
[] Worn, faulty or incorrectly-gapped spark plugs (Chapter 1). 

Other ignition system fault (Chapter 5B). 

Fuel system fault (Chapter 4A). 

[_] Wrong grade of engine oil used (Weekly checks or Chapter 1). 
[_] Low cylinder compressions (Chapter 2A) 

Engine difficult to start when hot 

Air filter element dirty or clogged (Chapter 1). 
Fuel system fault (Chapter 4A). 

Low cylinder compressions (Chapter 2A). 

Starter motor noisy or excessively rough 

[] Starter pinion or flywheel ring gear teeth loose or broken (Chap- 

ter 2A or 5A). 

Starter motor mounting bolts loose or missing (Chapter 5A). 

[-] Starter motor internal components worn or damaged (Chapter 5A). 

Engine starts, but stops immediately 

Loose or faulty electrical connections in the ignition circuit 

(Chapter 1 or 5B). 

Vacuum leak at the throttle body, inlet manifold or associated 

hoses (Chapter 4A). 

Blocked injectors/fuel system fault (Chapter 4A). 
Fuel very low in tank. 

Restriction in fuel feed. 

Air cleaner dirty, or blockage in air intake system (Chapter 1 or 4A). 

Blockage in exhaust system (Chapter 4B). 

Engine misfires, or idles unevenly 

Air cleaner dirty or blockage in air intake system (Chapter 1 or 4A). 

Vacuum leak at the throttle body, inlet manifold or associated 

hoses (Chapter 4A). 

Worn, faulty or incorrectly-gapped spark plugs (Chapter 1). 

Valve clearances incorrect (Chapter 2A). 

Uneven or low cylinder compressions (Chapter 2A) 

Camshaft lobes worn (Chapter 2A). 

Timing chain incorrectly fitted (Chapter 2A). 

Blocked injectors/fuel injection system fault (Chapter 4A). 

Valve(s) sticking, valve spring(s) weak or broken, or poor 

compressions (Chapter 2A). 

Overheating (Chapter 3). 
Cylinder head gasket blown (Chapter 2A). 

LEE 
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Engine (continued) 
Engine stalls, or lacks power 

L] Fuel filter choked (Chapter 4A). 
[_] Fuel pump faulty, or delivery pressure low (Chapter 4A). 
|] Valve clearances incorrect (Chapter 2A). 

L] Vacuum leak at the throttle body, inlet manifold or associated 
hoses (Chapter 4A). 

Worn, faulty or incorrectly-gapped spark plugs (Chapter 1). 
Faulty ignition coils (Chapter 5B). 

|_] Uneven or low cylinder compressions (Chapter 2A). 

L] Blocked injector/fuel system fault (Chapter 4A). 

Blocked catalytic converter (Chapter 4B). 

Engine overheating (Chapter 3). 
[| Air filter element blocked (Chapter 1). 

[| Accelerator cable problem (Chapter 4A). 

Throttle position sensor fault (Chapter 4A). 

Engine management warning light on (fault code in system) 
(Chapter 4A). 

Timing chain worn, or incorrectly fitted (Chapter 2A). 

Brakes binding (Chapter 1 or 9). 

Clutch slipping (Chapter 6). 

ngine backfires 

Timing chain incorrectly fitted (Chapter 2A). 

Vacuum leak at the throttle body, inlet manifold or associated 
hoses (Chapter 4A). 

Blocked catalytic converter (Chapter 4B). 
Ignition coil(s) faulty (Chapter 5B). 

Engine noises 

Pre-ignition (pinking) or knocking during acceleration or 
under load 

Ignition system fault (Chapter 1 or 5B). 

[] Incorrect grade of spark plug (Chapter 1). 

L] Incorrect grade (or type) of fuel used (Chapter 4A). 

Vacuum leak at the throttle body, inlet manifold or associated 
hoses (Chapter 4A). 

Excessive carbon build up in cylinder head/pistons (Chapter 2A 
or 2B). 

Blocked injector/fuel injection system fault (Chapter 4A). 

Whistling or wheezing noises 

L] Leaking inlet manifold or throttle body gasket (Chapter 4A). 

m 

Pie tall 

Cooling system 

i 

Leaking exhaust manifold gasket, or pipe-to-manifold joint 
(Chapter 4B). 

Leaking vacuum hose (Chapter 4B or 9). 
Blowing cylinder head gasket (Chapter 2A). 

Partially blocked or leaking crankcase ventilation system (Chap- 
ter 4B). 

Tapping or rattling noises 

[_] Worn camshaft(s) (Chapter 2A) 
[|] Ancillary component fault (coolant pump, alternator, etc) (Chap- 

ter 3, 5A, etc). 

Valve clearances incorrect (Chapter 2A). 

Knocking or thumping noises 

[_] Worn big-end bearings (regular heavy knocking, perhaps less 

under load) (Chapter 2B). 

Worn main bearings (rumbling and knocking, perhaps worsening 
under load) (Chapter 2B). 

Piston slap — most noticeable when cold, caused by piston/bore 
wear (Chapter 2B). 

Ancillary component fault (coolant pump, alternator, etc) (Chap- 
ter 3, 5A, etc). 

Engine mountings worn or defective (Chapter 2A). 

Front suspension or steering components worn (Chapter 10). 

Oil consumption excessive 

External leakage (standing or running) — eg, timing chain cover, 
crankshaft oil seals (Chapter 2A). 
New engine not yet run-in. 

Engine oil incorrect grade/poor quality, or oil level too high (Weekly 
checks). 

Crankcase ventilation system obstructed (Chapter 1 or 4B). 
Burning oil due to general engine wear — pistons and/or bores, 

valve stem oil seals, etc (Chapter 2B). 

Oil pressure warning light illuminated with engine 
running ; 

Low oil level or incorrect oil grade (Weekly checks). 

Engine oil and filter change overdue (Chapter 1). 

Faulty oil pressure warning light switch (Chapter 2A). 

Worn engine bearings and/or oil pump (Chapter 2A or 2B). 

High engine operating temperature (Chapter 3). 

Oil pick-up strainer clogged — remove sump to check (Chapter 2A). 

Overheating 

[| Insufficient coolant in system (Weekly checks). 

Thermostat faulty (Chapter 3). 

Radiator core blocked or grille restricted (Chapter 3). 

Radiator electric cooling fan or coolant temperature sensor faulty 
(Chapter 3). 

Pressure cap faulty (Chapter 3). 

Inaccurate coolant temperature gauge sender (Chapter 3). 
Airlock in cooling system (Chapter 1). 

Engine management system fault (Chapter 4A). 

Blockage in exhaust system (Chapter 4B). 

Cylinder head gasket blown (Chapter 2A). 

Overcooling 

Thermostat faulty (Chapter 3). 

Inaccurate coolant temperature gauge sender (Chapter 3). 

I 

External coolant leakage 

Deteriorated or damaged hoses or hose clips (Chapter 1). 

Radiator core or heater matrix leaking (Chapter 3). 
Pressure cap faulty (Chapter 1). 

Water pump or thermostat housing leaking (Chapter 3). 
Boiling due to overheating (Chapter 3). 
Core plug leaking (Chapter 2B). 

Internal coolant leakage 

Leaking cylinder head gasket (Chapter 2A). 
Cracked cylinder head or cylinder bore (Chapter 2A or 2B). 

Corrosion 

Infrequent draining and flushing (Chapter 1). 
Incorrect antifreeze mixture, or inappropriate antifreeze type 
(Weekly checks and Chapter 1). 
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Fuel and exhaust systems 
Fuel consumption excessive 

|_| New engine not yet run-in. 

L] Air cleaner element dirty, or blockage in air intake system (Chap- 
ter 1 or 4A). 

Fuel system fault (Chapter 4A). 
Crankcase ventilation system blocked (Chapter 48). 
Unsympathetic driving style, or adverse conditions. 

Tyres underinflated (see Weekly checks). 
Brakes binding (Chapter 1 or 9). 
Fuel leak, causing apparent-high consumption (Chapter 1 or 4A). 
Valve timing incorrect, possibly through a poorly-fitted timing 
chain (Chapter 2A). 

Fuel leakage and/or fuel odour 

Lien 

Evaporative emissions system fault (Chapter 4B). 

lack smoke in exhaust 

Air cleaner element dirty, or blockage in air intake system (Chap- 
ter 1 or 4A). 

Fuel system fault (Chapter 4A). 

:) 

Clutch 
Pedal travels to floor - no pressure or very little 
resistance 

Faulty cable/electric release system (Chapter 6). 
Clutch pedal return spring detached or broken (Chapter 6). 

Broken clutch release bearing or fork (Chapter 6). 

Broken diaphragm spring in clutch pressure plate (Chapter 6). 

Clutch fails to disengage (unable to select gears) 

Faulty cable/electric release system (Chapter 6). 

Clutch disc sticking to flywheel or pressure plate (Chapter 6). 

Faulty pressure plate assembly (Chapter 6). 
Clutch release mechanism worn or incorrectly assembled (Chap- 

ter 6). 

Clutch slips (engine speed increases, with no 
increase in vehicle speed) 

Faulty cable/electric release system (Chapter 6). 

Manual transmission 

Damaged or corroded fuel tank, pipes or connections (Chapter 1). 

Clutch disc sticking on transmission input shaft splines (Chapter 6). 

Blue or white smoke in exhaust 

Engine oil incorrect grade or poor quality, or fuel passing into 

sump (worn piston rings/bores). 
[| Air cleaner element dirty, or blockage in air intake system (Chap- 

ter 1 or 4A). 

Injector(s) faulty (Chapter 4A). 

Blocked or damaged emissions system hoses or components 

(Chapter 4B). 
General engine wear — pistons and/or bores, valve stem oil seals, 

etc (Chapter 2B). 
Cylinder head gasket blown - white smoke (Chapter 2A). 

Excessive noise or fumes from exhaust system 

Leaking exhaust system or manifold joints (Chapter 1 or 4B). 
Leaking, corroded or damaged silencers or pipe (Chapter 1 or 4B). 

Oxygen sensors loose or damaged (Chapter 4B). 

Broken mountings, causing body or suspension contact (Chap- 

ter 1 or 4B). 

Clutch disc linings excessively worn (Chapter 6). 

Clutch disc linings contaminated with oil or grease (Chapter 6). 

(_] Faulty pressure plate or weak diaphragm spring (Chapter 6). 

Judder as clutch is engaged 

Clutch disc linings contaminated with oil or grease (Chapter 6). 

Clutch disc linings excessively worn (Chapter 6). 

(_] Faulty or distorted pressure plate or diaphragm spring (Chapter 6). 

Worn or loose engine/transmission mountings (Chapter 2A). 

Clutch disc hub or transmission input shaft splines worn (Chap- 

ter 6 or 7). 

Noise when depressing or releasing clutch pedal 

Worn clutch release bearing (Chapter 6). 

Worn or dry clutch pedal bushes (Chapter 6). 

Faulty pressure plate assembly (Chapter 6). 

Pressure plate diaphragm spring broken (Chapter 6). 

Broken clutch disc cushioning springs (Chapter 6). 

Noisy in neutral with engine running 

Lack of oil (Chapter 1). 

Input shaft bearings worn (noise apparent with clutch pedal 

released, but not when depressed) (Chapter 7A).* 

[] Clutch release bearing worn (noise apparent with clutch pedal 
depressed, possibly less when released) (Chapter 6). 

Noisy in one particular gear 

Worn, damaged or chipped gear teeth (Chapter 7A).* 

Difficulty engaging gears 

[] Clutch fault (Chapter 6). 
[] Worn or damaged gear cables (Chapter 7A). 

Worn synchroniser assemblies (Chapter 7A).” 

umps out of gear 

Worn or damaged gear cables (Chapter 7A). 

q 

Worn synchroniser assemblies (Chapter 7A).* 

Worn selector forks (Chapter 7A).* 

Vibration 

Lack of oil (Chapter 1). 

Worn bearings (Chapter 7A).* 

Lubricant leaks 

Leaking differential side gear oil seal (Chapter 7A). 

Leaking housing joint (Chapter 7A).* 

Leaking input shaft oil seal (Chapter 7A).* 

Leaking selector shaft oil seal (Chapter 7A).* 

* Although the corrective action necessary to remedy the symptoms 

described is beyond the scope of the home mechanic, the above 

information should be helpful in isolating the cause of the condition, so 

that the owner can communicate clearly with a professional mechanic. 
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Multi-Mode Transmission 
Note: The Multi-Mode Transmission system consists of a manual 

transmission (as seen in Chapter 7A), a self-adjusting clutch pressure 

plate (see Chapter 6), a transmission ECU, actuators, sensors 
and switches. This allows the manual transmission to be electro- 

mechanically controlled. For problems other than the following, see 

manual transmissions previously. Do not be too hasty in removing the 

transmission if a fault is suspected, as most of the testing is carried out 
with the unit still fitted. 

Driveshafts 

General gear selection problems 

0 Chapter 7B deals with the gear change actuators and solenoids. 

Engine will not start in any gear, or starts in gears 
other than Neutral 

Shift lock system faulty (Chapter 7B). 
Selector wiring faulty (Chapter 7B). 

Vibration when accelerating or decelerating 

Worn inner constant velocity joint (Chapter 1 or 8). 
Bent or distorted driveshaft (Chapter 8). 

Loose or damaged driveshaft nut (Chapter 1 or 8). a i 

Braking system 
Note: Before assuming that a brake problem exists, make sure that the 

tyres are in good condition and correctly inflated, that the front wheel 

alignment is correct, and that the car is not loaded with weight in an 

unequal manner. Apart from checking the condition of all pipe and 

hose connections, any faults occurring on the Anti-lock Braking System 
(ABS) should be referred to a Toyota dealer for diagnosis. 

Car pulls to one side under braking 

Worn, defective, damaged or contaminated front or rear brake 

pads/shoes on one side (Chapter 1). 

Seized or partially-seized front caliper, or leaking rear wheel 
cylinder (Chapter 9). 

A mixture of brake pad/shoe lining materials fitted between sides 
(Chapter 1). 

Brake caliper mounting bolts loose (Chapter 9). 

Rear hub/brake backplate mounting bolts loose (Chapter 9). 

Worn or damaged steering or suspension components (Chapter 10). 

Noise (grinding or high-pitched squeal) when 
brakes applied 

[| Brake pad or shoe friction lining material worn down to metal 
backing Chapter 1). 

Excessive corrosion of brake disc or drum (may be apparent after 
the car has been standing for some time) (Chapter 1). 

Excessive brake pedal travel 

Inoperative rear brake self-adjust mechanism (Chapter 9). 
Rear wheel cylinders leaking (Chapter 9). 
Faulty master cylinder (Chapter 9). 
Air in hydraulic system (Chapter 9). 

Brake pedal feels spongy when depressed 

Air in hydraulic system (Chapter 9). 

Clicking or knocking noise on turns (at slow speed 
on full-lock) 

OO 

ee 

Lack of constant velocity joint lubricant (Chapter 8). 

Worn outer constant velocity joint (Chapter 1 or 8). 

Loose or damaged driveshaft nut (Chapter 1 or 8). 

Rear wheel cylinders leaking (Chapter 9). 
Deteriorated flexible rubber brake hoses (Chapter 9). 

Master cylinder mounting nuts loose (Chapter 9). 
Faulty master cylinder (Chapter 9). 

Excessive brake pedal effort required to stop car 

Faulty vacuum servo unit (Chapter 9). 

Disconnected, damaged or insecure brake servo vacuum hoses 
(Chapter 9). 

Primary or secondary hydraulic circuit failure (Chapter 9). 

Seized brake caliper or wheel cylinder piston(s) (Chapter 9). 
Brake pads or brake shoes incorrectly fitted (Chapter 9). 
Incorrect grade of brake pads or brake shoes fitted (Chapter 1). 
Brake pads or brake shoe linings contaminated (Chapter 1). 

juadar felt through brake pedal or steering wheel 
when braking 

Excessive run-out or distortion of front discs or rear discs/drums 
(Chapter 9). 

Brake pad or brake shoe linings worn (Chapter 1). 
Brake caliper or rear brake backplate mounting bolts loose 
(Chapter 9). 
Wear in suspension or steering components or mountings 
(Chapter 10). 

Brakes binding 

O Seized brake caliper or wheel cylinder piston(s) (Chapter 9). 
Faulty handbrake mechanism (Chapter 9). 

Faulty master cylinder (Chapter 9). 

Rear wheels locking under normal braking 
Rear brake pad/shoe linings contaminated (Chapter 1). 
Faulty brake pressure regulator valves, or ABS unit (Chapter 9). 
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Suspension and steering 
Note: Before diagnosing suspension or steering faults, be sure that the 
trouble is not due to incorrect tyre pressures, mixtures of tyre types, or 
binding brakes. 

Car pulls to one side 

O 

Defective tyre (Chapter 1). 

Excessively wear in suspension or steering components (Chap- 
ter 10) 
Incorrect front wheel alignment (Chapter 10). 

Accident damage to steering or suspension components (Chap- 
ter 10). 

Wheel wobble and vibration 

L] 

Front roadwheels out of balance (vibration felt mainly through the 
steering wheel) (Chapter 1). 

Rear roadwheels out of balance (vibration felt throughout the car) 
(Chapter 1). 
Roadwheels damaged or distorted (Chapter 1). 

Faulty or damaged tyre (Weekly checks). 

Worn steering or suspension joints, bushes or components 

(Chapter 10). 

Roadwheel nuts loose (Chapter 1). 

Wear in driveshaft joint, or loose driveshaft nut (vibration worst 

when under load) (Chapter 1 or 8). 

Excessive pitching and/or rolling around corners, 
or during braking 

|| 

Defective shock absorbers (Chapter 10). 

Broken or weak coil spring and/or suspension components 

(Chapter 10). 

Worn or damaged anti-roll bar or mountings (Chapter 10). 

Wandering or general instability 

Incorrect front wheel alignment (Chapter 10). 

Worn steering or suspension joints, bushes or components 

(Chapter 10). 
Tyres out of balance (Weekly checks). 

Faulty or damaged tyre (Weekly checks). 

Roadwheel nuts loose (Chapter 1). 

Defective shock absorbers (Chapter 10). 

Excessively-stiff steering 

Lack of steering gear lubricant (Chapter 10). 

Electrical system 

O 

C 
C 
C) 

Seized track rod end balljoint or suspension balljoint (Chapter 10). 
Faulty electric steering motor, blown fuse, or damaged wiring 

(electric power steering) (Chapter 10). 

Incorrect front wheel alignment (Chapter 10). 

Steering rack or column bent or damaged (Chapter 10). 

Excessive play in steering 

Worn steering column universal joint (Chapter 10). 

Worn steering track rod end balljoints (Chapter 10). 

Worn rack-and-pinion steering gear (Chapter 10). 
Worn steering or suspension joints, bushes or components 

(Chapter 10). 

Lack of power assistance 

Broken or slipping auxiliary drivebelt (hydraulic power steering) 
(Chapter 1). 

Faulty power steering motor, blown fuse, or damaged wiring 

(electric power steering) (Chapter 10). 
Faulty rack-and-pinion steering gear (Chapter 10). 

Tyre wear excessive 

Ty 

iy ae 

Ty 
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Ty 

Ty 

res worn on inside or outside edges 

Tyres under-inflated (wear on both edges) (Weekly checks). 

Incorrect camber or castor angles (wear on one edge only) 

(Chapter 10). 

Worn steering or suspension joints, bushes or components 

(Chapter 10). 

Excessively-hard cornering. 

Accident damage. 

re treads exhibit feathered edges 

Incorrect toe setting (Chapter 10). 

res worn in centre of tread 

Tyres over-inflated (Weekly checks). 

res worn on inside and outside edges 

(_] Tyres under-inflated (Weekly checks). 

res worn unevenly 

Tyres out of balance (Weekly checks) 
Excessive wheel or tyre run-out (Chapter At): 
Worn shock absorbers (Chapter 10). 
Faulty tyre (Weekly checks). 

Note: For problems associated with the starting system, refer to the 

faults listed under Engine earlier in this Section. 

Battery will only hold a charge for a few days 

I 

Battery defective internally (Chapter 5A). 

Battery electrolyte level low (Chapter 5A). 
Battery terminal connections loose or corroded (Weekly checks). 
Auxiliary drivebelt worn or slipping (Chapter 1). 

Alternator not charging at correct output (Chapter 5A). 

Alternator or voltage regulator faulty (Chapter 5A). 
Short-circuit causing continual battery drain (Chapters 5A and 12). 

Ignition (no-charge) warning light remains 
illuminated with engine running 

‘ia | 

Auxiliary drivebelt broken, worn, or slipping (Chapter 1). 
[_] Alternator brushes worn, sticking, or dirty (Chapter 5A). 

Alternator brush springs weak or broken (Chapter 5A). 

Internal fault in alternator or voltage regulator (Chapter 5A). 

Disconnected or loose wiring in charging circuit (Chapter 5A). 

Ignition (no-charge) warning light fails to come on 

Warning light bulb blown (Chapter 12). 

Broken, disconnected, or loose wiring in warning light circuit 
(Chapters 5A and 12). 
Alternator faulty (Chapter 5A). 

Lights inoperative 

Bulb blown (Chapter 12). 

Corrosion of bulb or bulbholder contacts (Chapter 12). 
Blown fuse (Chapter 12). 

Faulty relay (Chapter 12). 

Broken, loose, or disconnected wiring (Chapter 12). 

Faulty switch (Chapter 12). 
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Electrical system (continued) 
Instrument readings inaccurate or erratic Windscreen/tailgate washer faults 

Gauges give no reading One or more washer jets inoperative 

Faulty gauge sender unit (Chapter 3 or 4A). [_] Blocked washer jet (Weekly checks or Chapter 12). 
L] Wiring open-circuit (Chapter 12). [] Disconnected, kinked or restricted fluid hose (Chapter 12). 
[_] Faulty gauge (Chapter 12). __] Insufficient fluid in washer reservoir (Weekly checks). ~ 

Gauges give continuous maximum reading Washer pump fails to operate 

O Faulty gauge sender unit (Chapter 3 or 4A). [_] Broken or disconnected wiring or connections (Chapter 12). 
|_| Wiring short-circuit (Chapter 12). [_] Blown fuse (Chapter 12). 
[_] Faulty gauge (Chapter 12). [_] Faulty washer switch (Chapter 12). 

[|] Faulty washer pump (Chapter 12). Horn faults , Le , 
Washer pump runs for some time before fluid is emitted 

Horn fails to operate from jets 

|] Blown fuse (Chapter 12). L] Faulty one-way valve in fluid supply hose (Chapter 12). 
|} Cable or cable connections loose or disconnected (Chapter 12). 3 z 
[ Faulty switch (Chapter 12). Electric window faults 
L] Faulty horn (Chapter 12). 

Window glass will only move in one direction 

[_] Faulty switch (Chapter 12). 

Window glass slow to move 

Horn emits intermittent or unsatisfactory sound 

Cable connections loose (Chapter 12). 

Horn mountings loose (Chapter 12). 
a Faulty horn (Chapter 12). Ik Regulator seized or damaged, or lack of lubrication (Chapter 11). 
Horn operates all the time UI Door internal components or trim fouling regulator (Chapter 11). 

Horn push either earthed or stuck down (Chapter 12). r eps encie eh 

Horn cable to horn push earthed (Chapter 12). Window glass fails to move 
E 2 . (] Blown fuse (Chapter 12). 

Windscreen/tailgate wiper faults [] Faulty relay (Chapter 12). 

Wipers fail to operate, or operate very slowly [|] Broken or disconnected wiring or connections (Chapter 12). 
i ; ’ Faulty motor (Chapter 12). 

Wiper blades stuck to screen, or linkage seized (Chapter 12). : 

[] Blown fuse (Chapter 12). Central locking system faults 
[_] Cable or cable connections loose or disconnected (Chapter 12). ‘ 
L] Faulty switch (Chapter 12). Complete system failure 
[] Faulty relay (Chapter 12). [_] Blown fuse (Chapter 12). 
[_] Faulty wiper motor (Chapter 12). Faulty control unit or relay (Chapter 11). 

Wiper blades sweep over the wrong area of glass [_] Broken or disconnected wiring or connections (Chapter 12). 

C] Wiper arms incorrectly-positioned on spindles (Chapter 12). Latch locks but will not unlock, or unlocks but will not lock 

[|] Excessive wear of wiper linkage (Chapter 12). [_] Faulty master switch (Chapter 12). 

[_] Wiper motor or linkage mountings loose or insecure (Chapter 12). L] Faulty lock (Chapter 11). 

Wiper blades fail to clean the glass effectively J Faulty relay (Chapter 12). 
[] Wiper blade rubbers worn or perished (Weekly checks). One lock motor fails to operate 
[|] Wiper arm tension springs broken, or arm pivot seized (Chapter 12). Broken or disconnected wiring or connections (Chapter 12). 

Insufficient windscreen washer additive to adequately remove road Faulty lock motor (Chapter 11). 

film (Weekly checks). Fault in door latch (Chapter 11). 



Glossary of technical terms rerezs 

A 
ABS (Anti-lock brake system) A system, 
usually electronically controlled, that senses 

incipient wheel lockup during braking and 
relieves hydraulic pressure at wheels that are 
about to skid. 

Air bag An inflatable bag hidden in the 

steering wheel (driver’s side) or the dash or 
glovebox (passenger side). In a head-on 

Collision, the bags inflate, preventing the driver 

and front passenger from being thrown 
forward into the steering wheel or windscreen. 
Air cleaner A metal or plastic housing, 

containing a filter element, which removes 

dust and dirt from the air being drawn into the 
engine. 

Air filter element The actual filter in an air 
cleaner system, usually manufactured from 

pleated paper and requiring renewal at regular 
intervals. 

Air filter 

Allen key A hexagonal wrench which fits into 

a recessed hexagonal hole. 

Alligator clip A long-nosed spring-loaded 

metal clip with meshing teeth. Used to make 

. temporary electrical connections. 

Alternator A component in the electrical 
system which converts mechanical energy 

from a drivebelt into electrical energy to 
charge the battery and to operate the starting 

system, ignition system and _ electrical 

accessories. 
Ampere (amp) A unit of measurement for the 

flow of electric current. One amp is the 

amount of current produced by one volt 
acting through a resistance of one ohm. 

Anaerobic sealer A substance used to 
prevent bolts and screws from loosening. 

Anaerobic means that it does not require 

oxygen for activation. The Loctite brand is 
widely used. 

Antifreeze A substance (usually ethylene 

glycol) mixed with water, and added to a 

vehicle’s cooling system, to prevent freezing 

of the coolant in winter. Antifreeze also 

contains chemicals to inhibit corrosion and 
the formation of rust and other deposits that 
would tend to clog the radiator and coolant 

passages and reduce cooling efficiency. 

Anti-seize compound A coating that 

reduces the risk of seizing on fasteners that 

are subjected to high temperatures, such as 

exhaust manifold bolts and nuts. 
Asbestos A natural fibrous mineral with great 
heat resistance, commonly used in the 
composition of brake friction materials. 

Asbestos is a health hazard and the dust 
created by brake systems should never be 
inhaled or ingested. 
Axle A shaft on which a wheel revolves, or 
which revolves with a wheel. Also, a solid 

beam that connects the two wheels at one 
end of the vehicle. An axle which also 

transmits power to the wheels is known as a 
live axle. 

Axleshaft A single rotating shaft, on either 
side of the differential, which delivers power 

from the final drive assembly to the drive 
wheels. Also called a driveshaft or a halfshaft. 

B 
Ball bearing An _ anti-friction bearing 

consisting of a hardened inner and outer race 
with hardened steel balls between two races. 

Bearing The curved surface on a shaft or ina 
bore, or the part assembled into either, that 

permits relative motion between them with 

minimum wear and friction. 

Bearing 

Big-end bearing The bearing in the end of 
the connecting rod that’s attached to the 

crankshaft. 

Bleed nipple A valve on a brake wheel 

cylinder, caliper or other hydraulic component 

that is opened to purge the hydraulic system 

of air. Also called a bleed screw. 

Brake bleeding Procedure for removing air 
from lines of a hydraulic brake system. 

Brake bleeding 

Brake disc The component of a disc brake 
that rotates with the wheels. 

Brake drum The component of a drum brake 

that rotates with the wheels. 

Brake linings The friction material which 

contacts the brake disc or drum to retard the 
vehicle’s speed. The linings are bonded or 

riveted to the brake pads or shoes. 

Brake pads The replaceable friction pads 

that pinch the brake disc when the brakes are 

applied. Brake pads consist of a friction 

material bonded or riveted to a rigid backing 
plate. 

Brake shoe The crescent-shaped carrier to 

which the brake linings are mounted and 

which forces the lining against the rotating 
drum during braking. 

Braking systems For more information on 

braking systems, consult the Haynes 
Automotive Brake Manual. 
Breaker bar A long socket wrench handle 

providing greater leverage. 
Bulkhead The insulated partition between 

the engine and the passenger compartment. 

C 
Caliper The non-rotating part of a disc-brake 

assembly that straddles the disc and carries 
the brake pads. The caliper also contains the 

hydraulic components that cause the pads to 

pinch the disc when the brakes are applied. A 

caliper is also a measuring tool that can be 

set to measure inside or outside dimensions 
of an object. 

Camshaft A rotating shaft on which a series 
of cam lobes operate the valve mechanisms. 

The camshaft may be driven by gears, by 

sprockets and chain or by sprockets and a 
belt. 

Canister A container in an evaporative 

emission. control system; contains activated 
charcoal granules to trap vapours from the 
fuel system. 

\. 

Canister 

Carburettor A device which mixes fuel with 

air in the proper proportions to provide a 

desired power output from a spark ignition 

internal combustion engine. 
Castellated Resembling the parapets along 
the top of a castle wall. For example, a 
castellated balljoint stud nut. 
Castor In wheel alignment, the backward or 
forward tilt of the steering axis. Castor is 
positive when the steering axis is inclined 
rearward at the top. 
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Catalytic converter A silencer-like device in 
the exhaust system which converts certain 
pollutants in the exhaust gases into less 
harmful substances. 

Catalytic converter 

Circlip A ring-shaped clip used to prevent 

endwise movement of cylindrical parts and 
shafts. An internal circlip is installed in a 
groove in a housing; an external circlip fits 

into a groove on the outside of a cylindrical 
piece such as a shaft. 

Clearance The amount of space between two 
parts. For example, between a piston and a 

cylinder, between a bearing and a journal, etc. 

Coil spring A spiral of elastic steel found in 

various sizes throughout a vehicle, for 

example as a springing medium in the 
suspension and in the valve train. 

Compression Reduction in volume, and 

increase in pressure and temperature, of a 

gas, caused by squeezing it into a smaller 
space. 
Compression ratio The relationship between 

cylinder volume when the piston is at top 
dead centre and cylinder volume when the 
piston is at bottom dead centre. 

Constant velocity (CV) joint A type of 

universal joint that cancels out vibrations 

caused by driving power being transmitted 
through an angle. 

Core plug A disc or cup-shaped metal 

device inserted in a hole in a casting through 

which core was removed when the casting 

was formed. Also known as a freeze plug or 
expansion plug. 

Crankcase The lower part of the engine 
block in which the crankshaft rotates. 
Crankshaft The main rotating member, or 

shaft, running the length of the crankcase, 
with offset “throws” to which the connecting 
rods are attached. 

Crankshaft assembly 

Crocodile clip See Alligator clip 

D 
Diagnostic code Code numbers obtained by 

accessing the diagnostic mode of an engine 

management computer. This code can be 
used to determine the area in the system 
where a malfunction may be located. 

Disc brake A brake design incorporating a 

rotating disc onto which brake pads are 

squeezed. The resulting friction converts the 
energy of a moving vehicle into heat. 

Double-overhead cam (DOHC) An engine 

that uses two overhead camshafts, usually 

one for the intake valves and one for the 
exhaust valves. 

Drivebelt(s) The belt(s) used to drive 

accessories such as the alternator, water 

pump, power steering pump, air conditioning 

compressor, etc. off the crankshaft pulley. 

Accessory drivebelts 

Driveshaft Any shaft used to transmit 

motion. Commonly used when referring to the 

axleshafts on a front wheel drive vehicle. 
Drum brake A type of brake using a drum- 

shaped metal cylinder attached to the inner 
surface of the wheel. When the brake pedal is 

pressed, curved brake shoes with friction 
linings press against the inside of the drum to 
slow or stop the vehicle. 

E 
EGR valve A valve used to introduce exhaust 
gases into the intake air stream. 

Electronic control unit (ECU) A computer 

which controls (for instance) ignition and fuel 

injection systems, or an anti-lock braking 

system. For more information refer to the 

Haynes Automotive Electrical and Electronic 
Systems Manual. 

Electronic Fuel Injection (EFI) A computer 

controlled fuel system that distributes fuel 

through an injector located in each intake port 
of the engine. 

Emergency brake A braking system, 

independent of the main hydraulic system, 
that can be used to slow or stop the vehicle if 

the primary brakes fail, or to hold the vehicle 
stationary even though the brake pedal isn’t 
depressed. It usually consists of a hand lever 

that actuates either front or rear brakes 
mechanically through a series of cables and 
linkages. Also known as a handbrake or 
parking brake. 

Endfloat The amount of lengthwise 
movement between two parts. As applied to a 

crankshaft, the distance that the crankshaft 
can move forward and back in the cylinder 

block. . 

Engine management system (EMS) A 

computer controlled system which manages 
the fuel injection and the ignition systems in 

an integrated fashion. 

Exhaust manifold A part with several 

passages through which exhaust gases leave 

the engine combustion chambers and enter 

the exhaust pipe. 

i 

Fan clutch A viscous (fluid) drive coupling 
device which permits variable engine fan 

speeds in relation to engine speeds. 

Feeler blade A thin strip or blade of hardened 

steel, ground to an exact thickness, used to 

check or measure clearances between parts. 

Feeler blade 

Firing order The order in which the engine 
cylinders fire, or deliver their power strokes, 
beginning with the number one cylinder. 

Flywheel A heavy spinning wheel in which 

energy is absorbed and stored by means of 

momentum. On cars, the flywheel is attached 

to the crankshaft to smooth out firing 
impulses. 

Free play The amount of travel before any 

action takes place. The “looseness” in a 

linkage, or an assembly of parts, between the 

initial application of force and actual 

movement. For example, the distance the 

brake pedal moves before the pistons in the 
master.cylinder are actuated. 

Fuse An electrical device which protects a 

circuit against accidental overload. The 

typical fuse contains a soft piece of metal 

which is calibrated to melt at a predetermined 

current flow (expressed as amps) and break 
the circuit. 

Fusible link A circuit protection device 

consisting of a conductor surrounded by 
heat-resistant insulation. The conductor is 

smaller than the wire it protects, so it acts as 

the weakest link in the circuit. Unlike a blown 

fuse, a failed fusible link must frequently be 
cut from the wire for replacement. 
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G 
Gap The distance the spark must travel in 
jumping from the centre electrode to the side 

electrode in a spark plug. Also refers to the 
spacing between the points in a contact 

breaker assembly in a conventional points- 
type ignition, or to the distance between the 
reluctor or rotor and the pickup coil in an 
electronic ignition. 

Adjusting spark plug gap 

Gasket Any thin, soft material - usually cork, 

cardboard, asbestos or soft metal - installed 
between two metal surfaces to ensure a good 
seal. For instance, the cylinder head gasket 

seals the joint between the block and the 
cylinder head. 

Gasket 

Gauge An instrument panel display used to 

monitor engine conditions. A gauge with a 
movable pointer on a dial or a fixed scale is an 

analogue gauge. A gauge with a numerical 

readout is called a digital gauge. 

H 
Halfshaft A rotating shaft that transmits 

power from the final drive unit to a drive 

wheel, usually when referring to a live rear 

axle. 
Harmonic balancer A device designed to 
reduce torsion or twisting vibration in the 
crankshaft. May be incorporated in the 
crankshaft pulley. Also known as a vibration 

damper. 
Hone An abrasive tool for correcting small 

irregularities or differences in diameter in an 

engine cylinder, brake cylinder, etc. 

Hydraulic tappet’ A tappet that utilises 
hydraulic pressure from the engine’s 
lubrication system to maintain zero clearance 

(constant contact with both camshaft and 
valve stem). Automatically adjusts to variation 
in valve stem length. Hydraulic tappets also 

reduce valve noise. 

Ignition timing The moment at which the 
spark plug fires, usually expressed in the 

number of crankshaft degrees before the 
piston reaches the top of its stroke. 
Inlet manifold A tube or housing with 
passages through which flows the air-fuel 
mixture (carburettor vehicles and vehicles 
with throttle body injection) or air only (port 

fuel-injected vehicles) to the port openings in 
the cylinder head. 

J 
Jump start Starting the engine of a vehicle 
with a discharged or weak battery by 
attaching jump leads from the weak battery to 
a charged or helper battery. 

L 
Load Sensing Proportioning Valve (LSPV) 
A brake hydraulic system control valve that 
works like a proportioning valve, but also 

takes into consideration the amount of weight 
carried by the rear axle. 
Locknut A nut used to lock an adjustment 

nut, or other threaded component, in place. 
For example, a locknut is employed to keep 
the adjusting nut on the rocker arm in 
position. 

Lockwasher A form of washer designed to 

prevent an attaching nut from working loose. 

M 
MacPherson strut A type of front 

suspension system devised by Earle 
MacPherson at Ford of England. In its original 
form, a simple lateral link with the anti-roll bar 
creates the lower control arm. A long strut - 
an integral coil spring and shock absorber - is 
mounted between the body and the steering 
knuckle. Many modern so-called MacPherson 
strut systems use a conventional lower A-arm 
and don’t rely on the anti-roll bar for location. 
Multimeter An electrical test instrument with 
the capability to measure voltage, current and 
resistance. 

N 
NOx Oxides of Nitrogen. A common toxic 
pollutant emitted by petrol and diesel engines 
at higher temperatures. 

O 
Ohm The unit of electrical resistance. One 
volt applied to a resistance of one ohm will 
produce a current of one amp. 
Ohmmeter An instrument for measuring 
electrical resistance. 

O-ring A type of sealing ring made of a 
special rubber-like material; in use, the O-ring 
is compressed into a groove to provide the 
sealing action. 
Overhead cam (ohc) engine An engine with 

the camshaft(s) located on top of the cylinder 
head(s). 

Overhead valve (ohv) engine An engine with 

the valves located in the cylinder head, but 

with the camshaft located in the engine block. 

Oxygen sensor A device installed in the 

engine exhaust manifold, which senses the 

oxygen content in the exhaust and converts 

this information into an electric current. Also 

called a Lambda sensor. 

p 
Phillips screw A type of screw head having a 

cross instead of a slot for a corresponding 
type of screwdriver. 

Plastigage A thin strip of plastic thread, 

available in different sizes, used for measuring 

clearances. For example, a strip of Plastigage 
is laid across a bearing journal. The parts are 

assembled and dismantled; the width of the 

crushed strip indicates the clearance between 

journal and bearing. 
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Plastigage 

Propeller shaft The long hollow tube with 

universal joints at both ends that carries 

power from the transmission to the differential 

on front-engined rear wheel drive vehicles. 

Proportioning valve A hydraulic control 

valve which limits the amount of pressure to 
the rear brakes during panic stops to prevent 
wheel lock-up. 

R 
Rack-and-pinion steering A _ steering 
system with a pinion gear on the end of the 

steering shaft that mates with a rack (think of 

a geared wheel opened up and laid flat). 

When the steering wheel is turned, the pinion 

turns, moving the rack to the left or right. This 

movement is transmitted through the track 

rods to the steering arms at the wheels. 

Radiator A liquid-to-air heat transfer device 

designed to reduce the temperature of the 

coolant in an internal combustion engine 

cooling system. 

Refrigerant Any substance used as a heat 

transfer agent in an air-conditioning system. 

R-12 has been the principle refrigerant for 

many years; recently, however, manufacturers 

have begun using R-134a, a non-CFC 
substance that is considered less harmful to 
the ozone in the upper atmosphere. 

Rocker arm A lever arm that rocks on a shaft 

or pivots on a stud. In an overhead valve 

engine, the rocker arm converts the upward 
movement of the pushrod into a downward 

movement to open a valve. 
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Rotor In a distributor, the rotating device 

inside the cap that connects the centre 
electrode and the outer terminals as it turns, 
distributing the high voltage from the coil 

secondary winding to the proper spark plug. 

Also, that part of an alternator which rotates 

inside the stator. Also, the rotating assembly 

_ of a turbocharger, including the compressor 

wheel, shaft and turbine wheel. 
Runout The amount of wobble (in-and-out 
movement) of a gear or wheel as it’s rotated. 
The amount a shaft rotates “out-of-true.” The 

out-of-round condition of a rotating part. 

S 
Sealant A liquid or paste used to prevent 

leakage at a joint. Sometimes used in 
conjunction with a gasket. 
Sealed beam lamp_ An older headlight 
design which integrates the reflector, lens and 

filaments into a hermetically-sealed one-piece 

unit. When a filament burns out or the lens 
cracks, the entire unit is simply replaced. 

Serpentine drivebelt A single, long, wide 
accessory drivebelt that’s used on some 

newer vehicles to drive all the accessories, 
instead of a series of smaller, shorter belts. 

Serpentine drivebelts are usually tensioned by 
an automatic tensioner. 

Serpentine drivebelt 

Shim Thin spacer, commonly used to adjust 

the clearance or relative positions between 

two parts. For example, shims inserted into or 

under bucket tappets control valve 

clearances. Clearance is adjusted by 

changing the thickness of the shim. 

Slide hammer A special puller that screws 
into or hooks onto a component such as a 

shaft or bearing; a heavy sliding handle on the 
shaft bottoms against the end of the shaft to 

knock the component free. 

Sprocket A tooth or projection on the 

periphery of a wheel, shaped to engage with a 

chain or drivebelt. Commonly used to refer to 

the sprocket wheel itself. 

Starter inhibitor switch On vehicles with an 

automatic transmission, a switch that 

prevents starting if the vehicle is not in Neutral 

or Park. 
Strut See MacPherson strut. 

+; 
Tappet A cylindrical component which 

transmits motion from the cam to the valve 

stem, either directly or via a pushrod and 

rocker arm. Also called a cam follower. 
Thermostat A heat-controlled valve that 

regulates the flow of coolant between the 

cylinder block and the radiator, so maintaining 

optimum engine operating temperature. A 

thermostat is also used in some air cleaners in 

which the temperature is regulated. 
Thrust bearing The bearing in the clutch 

assembly that is moved in to the release 

levers by clutch pedal action to disengage the 
clutch. Also referred to as a release bearing. 
Timing belt A toothed belt which drives the 

camshaft. Serious engine damage may result 
if it breaks in service. 

Timing chain A chain which drives the 
camshaft. 

Toe-in The amount the front wheels are 
closer together at the front than at the rear. 

On rear wheel drive vehicles, a slight amount 
of toe-in is usually specified to keep the front 

wheels running parallel on the road by 
offsetting other forces that tend to spread the 
wheels apart. 

Toe-out The amount the front wheels are 

closer together at the rear than at the front. 
On front wheel drive vehicles, a slight amount 
of toe-out is usually specified. 

Tools For full information on choosing and 
using tools, refer to the Haynes Automotive 
Tools Manual. 

Tracer A stripe of a second colour applied to 
a wire insulator to distinguish that wire from 

another one with the same colour insulator. 

Tune-up A process of accurate and careful 

adjustments and parts replacement to obtain 

the best possible engine performance. 

Turbocharger A centrifugal device, driven by 
exhaust gases, that pressurises the intake air. 

Normally used to increase the power output 

from a given engine displacement, but can 
also be used primarily to reduce exhaust 

emissions (as on VW’s “Umwelt” Diesel 

engine). 

U 
Universal joint or U-joint A double-pivoted 

connection for transmitting power from a 

driving to a driven shaft through an angle. A 

U-joint consists of two Y-shaped yokes and a 
cross-shaped member called the spider. 

V 
Valve A device through which the flow of 

liquid, gas, vacuum, or loose material in bulk 

may be started, stopped, or regulated by a 

movable part that opens, shuts, or partially 

obstructs one or more ports or passageways. 

A valve is also the movable part of such a 

device. 

Valve clearance The clearance between the 
valve tip (the end of the valve stem) and the 
rocker arm or tappet. The valve clearance is 

measured when the valve is closed. 
Vernier caliper A precision measuring 

instrument that measures inside and outside 

dimensions. Not quite as accurate as a 
micrometer, but more convenient. | 

Viscosity The thickness of a liquid or its 
resistance to flow. 
Volt A unit for expressing electrical 
“pressure” in a circuit. One volt that will 

produce a current of one ampere through a 
resistance of one ohm. 

W 
Welding Various processes used to join 

metal items by heating the areas to be joined 

to a molten state and fusing them together. 

For more information refer to the Haynes 
Automotive Welding Manual. 

Wiring diagram A drawing portraying the 

components and wires in a vehicle’s electrical 

system, using standardised symbols. For 

more information refer to the Haynes 

Automotive Electrical and Electronic Systems 
Manual. 
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A C 
A-pillar trim panel — 11¢21 C-pillar trim panel — 11¢22 
Accelerator Cables 

cable —- 4Ae4 accelerator - 4Ae4 
pedal - 4Ae4 air distribution — 3e8 

Accessory shops — REFe7 bonnet release — 11°5 
Acknowledgements — 004 clutch - 62 
Aerial = i 2017 gearchange — 7Ae3 
Air conditioning system — 3¢12 handbrake — 9¢16 

refrigerant leaks - 1¢8 
recirculation control — 3¢8 

temperature control — 3e9 

throttle - 4Ae4 

Calipers - 9e4 

Camber - 10°17 

Camshafts — 2Ae10 

position sensor -— 4Ae12 

switch — 12¢5 

Air distribution cable — 3°8 
Air filter — 1°13, 4Ae3 
Airbags — 0¢5, 12°17, 12018 

control unit - 12°19 

passenger airbag on/off switch - 12°19 
rotary contact (clockspring) - 12°18 

Ailoékes 24617 Canister discharge electrovalve (fuel venting valve) — 4A¢13, 4Be2 

Alternator - 5A¢4, 5Ae5 peolp als alate ies 
Anti-lock braking system (ABS) - 9°13 Castor — 10017 
Anti-roll bar and links — 10¢7 Catalytic converter — 4Be3, 4BeS¢ 
Anti-theft immobiliser — 12¢17 CD unit - 12015 
Antifreeze — 0°11, 0°16, 1°16 Central locking system - 11°14 

Auxiliary drivebelt — 109, 1614 Centre console — 11°24 
Charcoal canister — 4Be2 

BS Charging — 5Ae2, 5A¢4 
Clockspring -— 12°18 

B-pillar trim panels — 11¢21 Clutch - 6¢1 et seq 
Badges - 11°17 actuator (Multi-Mode transmission) — 7Be3 
Battery — 0°5, 0°13, 5A92 fault finding - REFe21 

disconnection — REFe11 pedal — 1°10, 6¢2 
remote control — 11°15 stroke sensor (Multi-Mode transmission) - 7Be4 
tray - SA*3 Coils - 5Be2 

Big-end bearings — 2Be10 

Bleeding brakes - 9e11 

Blower motor — 3¢9 

switch — 3°8, 12°6 

Body electrical system - 12¢1 et seq 

Bodywork and fittings —- 11¢1 et seq 

Bonnet — 11¢5 

Compression test -— 2A¢3 

Compressor - 3°13 

Condenser - 3¢15 

filtering/drying cartridge — 3¢16 

Connecting rods — 2Be7, 2Be9, 2Be12 

Console - 11°24 

Conversion factors — REFe6 

ie! ie sass Coolant — 0°11, 0°16, 1°16 
Bores - 2Be8 a a a 

ae ene Hf ree Gia cee Cooling, heating and air conditioning systems — 3¢1 et seq 

drums - 1°14, 9¢5 fault finding - REFe20 
fault finding - REFe22 Courtesy light switches - 12¢6 
fluid — 0°12, 0¢16, 1°15 Crankcase — 2Be8 

fluid leaks — 1¢8 emission control - 4Be1, 4Be2 

light - 12°9, 12°11 Crankshaft — 2Be8, 2Be10, 2Be11 

light switch — 9°15 oil seals — 2Ae19 
pads — 1¢10, 9e2 position sensor - 4Ae12 

pedal — 1°10, 99 pulley — 2A¢18 

shoes — 1°14, 9¢6 Crushing-0¢5 . 
Bulbs - 12¢6, 12°10 Cylinder block - 2Be8 

Bumpers — 11°4 Cylinder head — 2A°13, 2Be5, 2Be6, 2Be7 

Buying spare parts — REFe7/ cover — 2Ae4 
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Fuel economy — REFe2 et seq 

D Fuel system — 4Ae1 et seq 

Depressurising fuel system — 4A¢3 fuel venting valve - 4A°13, 4Be2 
Dimensions — REFe1 leaks — 1°7 
Direction indicator light - 12°7, 128, 12°11 Fuses - 1203 
Disconnecting the battery — REFe11 

Discs — 1°10, 9¢5 G 

Doors - 11°6 ‘ 
: G Gaiters 

courtesy light switches — 12¢6 driveshaft — 1¢11, 8¢3, 8¢5 
handles — 11°8 

inner trim panel — 11°7 

locks — 11¢8, 11°14 

window glass and regulator — 11¢11, 11°15 

Drivebelt — 1¢9, 1°14 

Driveshafts - 8¢1 et seq 
fault finding - REFe22 

gaiter — 1°11, 8e3, 8e5 

oil seals — 7Ae4, 7B°5 

Drivetrain -— 1°12 

steering rack — 10¢15 

Garages — REFe7 

Gashes — 11¢2 

Gaskets —- REFe9 

Gear lever 

manual transmission - 7Ae3 

Multi-Mode transmission — 7Be5 

Gear select and shift actuator (Multi-Mode transmission) — 7Be4 

Gearchange cables — 7Ae3 
General repair procedures — REFe9 D — 1°14, 9e5 

rela : Glossary of technical terms — REFe25 et seq 
= Glovebox cover — 11°20 

Earth fault - 12¢2 ped 

Electric shock — 0¢5 

Electric windows -— 11°15 Handbrake - 1¢9 

switches - 12°6 cables ~ 9°16 
Electrical systems - 0°15, 1°12 lover = O01 e 

fault finding - 12¢2, REFe23 warning light switch - 9°17 
Electronic control unit (ECU) Handles (door)-11°8 

door lock — 11°14 Hazard warning light switch — 12¢5 

engine management - 4Ae12 Headlight — 12°7, 12°10 
Multi-Mode transmission — 7Be5 beam adjuster — 1296 
steering column motor - 12°20 beam alignment — 12011 

Emission control & exhaust systems - 4Be1 et seq Headlining - 11°24 
Engine fault finding — REF*19 Heated rear window switch — 12¢5 

Engine in-car repair procedures — 2Ae1 et seq Heater — 37 
Engine management ECU - 4A¢12 blower motor — 3¢9 
Engine oil — 0°11, 0°16, 1°6 blower motor switch — 3°8, 12¢6 

leaks — 1¢8 control illumination — 12°10 

Engine reconditioners — REFe7 control panel - 3°7 
Engine removal and overhaul procedures — 2Be1 et seq heater unit - 3°10 
Environmental considerations — REFe9 matrix — 3¢9 
Evaporative emission control - 4Be1, 4Be2 High-level brake light - 12°9, 12°11 
Evaporator — 3¢14 Hinge lubrication — 1°10 

sensor — 3¢15 Horn - 12°12 
Exhaust emission control — 4Be1 Hoses — 3e2, 9¢10 

Exhaust manifold - 4Be3 leaks — 1°7 

Exhaust specialists —- REFe7 Hub bearings - 10¢4, 10°10 

Exhaust system — 1°9, 1°12, 4Be2, 4Be4 Hydraulic unit (ABS) - 9°13 

Facia assembly - 11°25 Identifying leaks — 0¢9 
vents — 3e12 Idie Speed Control Valve (ISCV) - 4A°12 

Fan - 3°5 Ignition system - 5Be1 et seq 

Fault finding - REFe18 et seq ignition switch - 12¢4 
electrical system — 12¢2 Immobiliser — 12¢17 

Filter Indicator light - 12¢7, 12°8, 12¢11 

air-— 1°13, 4Ae3 switch — 12¢5 

oil — 1°6 Injectors — 4Ae10 

pollen — 1°7 Inlet manifold - 4Ae¢13 

WT-i oil control valve — 2Ae18 Instrument panel - 1¢12, 12¢12 

Fluids — 0°16 illumination — 12°10 

leaks - 1¢7 Interior lights — 12°10 

Flywheel — 2A¢20 switches — 12¢6 

Footwell side trim panels — 11°20 Introduction — 0¢4 



J 
Jacking and vehicle support — REFe10 
Joint mating faces — REFe9 

Jump starting - 0°7 

K 
Kingpin inclination — 10°17 
Knock sensor - 4A°13, 5Be3 

L 
Leaks — 0¢9, 1°7 

Lights - 12°10 

switch — 12¢5 

Limited Operation Strategy — 4Ae8 
Locks 

bonnet - 11°6 

door — 11°8, 11°14 

lubrication — 1°10 

steering — 12¢4 

tailgate - 11°13 

LOS - 4A¢8 

Lower arm - 10¢8 

balljoint — 10e9 

Lubricants and fluids — 0°16 
Luggage compartment carpets - 11°23 

Main bearings -— 2Be10 

Manifold Absolute Pressure (MAP) sensor - 4A¢13 

Manifolds 

exhaust — 4Be3 

inlet —- 4Ae13 

Manual transmission —- 7Ae1 et seq 

fault finding - REFe21 

Map reading lights — 12°10 

Master cylinder (brake) — 9¢8 

Matrix — 3°9 

Mirrors — 11°15 

MoT test checks — REFe14 et seq 

Motor factors — REFe7 

Mountings — 2A*20 

Multi-Mode transmission — 7Be1 et seq 

fault finding - REFe22 

N 
Neutral start switch (Multi-Mode transmission) — 7B°4 

Number plate light — 12¢9, 12¢11 

O 
Oil 

engine — 0°11, 0°16, 1°6 

transmission — 0°16, 1°14, 7Ae2, 7Be2 

Oil filter — 1°6 
Oil leaks - 1¢8 

Oil pressure switch — 2A¢17 

Oil pump — 2A°16 

Oil seals — REFe9 

crankshaft — 2Ae¢19 

driveshaft — 7A°4, 7Be5 

Open-circuit — 12¢2 

Oxygen sensor — 4Ae13, 4Be2 
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fe | 
Pads — 1°10, 9e2 

Parts — REFe7 

Pedals 

accelerator — 4Ae4 

brake — 1°10, 99 

clutch - 1°10, 6e2 

throttle - 4A°4 

Pipes — 9¢10 

Pistons — 2Be7, 2Be9, 2Be12 

Plastic components — 11¢3 

Poisonous or irritant substances — 0¢5 

Pollen filter — 1°7 

Pressostat (air conditioning system) -— 3¢13 

Pressure relief valve (air conditioning system) — 3e12 

Puncture repair — 0°8 

Q 
Quick-release couplings — 4A¢3 

R 
Radiator — 1°16, 3e2 

cap — 1°17 

cooling fan - 3e5 

Radio aerial — 12¢17 

Radio - 12°15 
Rear axle — 10¢11 

pivot bushes — 10¢13 

Rear lights — 12¢8, 12°11 

Rear window switch — 12¢5 

Recirculation control cable — 3¢8 
Refrigerant leaks — 1¢8 

Regulator (door window glass) — 11°11 

Relays — 12¢3 

Release bearing — 6¢5 
Remote control (key) 

battery - 11°15 
receiver unit— 11°15 

reprogramming — 11°15 

Respraying — 11¢3 

Rev counter - 12°12 

Reversing light switch — 7Ae4, 7Be5 

Revolution sensor (Multi-Mode transmission) — 7Be4 
Road test — 1°12 

Roadside repairs — 0°6 et seq 

Roadwheel bolt tightness — 1¢12 

Routine maintenance — bodywork and underframe — 11¢1 

Routine maintenance — upholstery and carpets - 11¢2 

Routine maintenance & servicing - 1°1 et seq 

Rust holes — 11¢2 

S 
Safety first! - 0¢5, 0e12 

Scalding — 0¢5 

Scratches — 11¢2 

Screen washer fluid — 0°12 

Screw threads and fastenings — REFe9 

Scuttle cover panel - 11°16 

Seat belts - 1°10, 11°19 
Seats - 11°17 

Select stroke sensor (Multi-Mode transmission) — 7Be4 

Servo unit - 9e12 
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Shift position sensor (Multi-Mode transmission) — 7Be5 

Shift stroke sensor (Multi-Mode transmission) — 7Be4 

Shock absorber - 1¢11, 10°10 
Shoes - 1°14, 9e6 
Short-circuit - 12¢2 
Side airbags - 12°19 
Side glass - 11°16 

Side impact sensors — 12°20 
Sidelight — 12¢7 
Silencer — 4Be5 

Spare parts — REFe7 

Spark plug — 1°12 

Speakers -— 12°16 

Spring - 10°11 

Sprockets — 2A°6 

Start-up after overhaul — 2Be13 

Starting and charging systems - 5Ae1 et seq 

Steering — 1°11, 1°12 

angles — 10¢17 

axis inclination (kingpin inclination) — 10°17 
Steering column and motor — 10°14 

ECU - 1220 
shrouds — 11°20 

Steering lock — 12°4 
Steering rack — 10°16 

gaiters —- 10¢15 

Steering wheel - 10¢13 
Strut 

suspension — 10¢5 

tailgate - 11¢13 

Subframe — 10¢9 
Sump - 2A915 

Sunroof -— 11°16 
Sunvisors - 11°24 

Suspension and steering - 1°11, 1°12, 10¢1 et seq 

fault finding - REFe23 

Switches - 12¢4 

airbag on/off - 12°19 

brake light - 9e15 
door lock —- 11°14 

handbrake warning light - 9°17 

heater blower motor — 398 
illumination — 12°10 

neutral start (Multi-Mode transmission) - 7Be4 

oil pressure — 2A¢17 

Pressostat (air conditioning system) — 3°13 
reversing light — 7Ae4, 7Be5 

Swivel hub - 10¢2 

T 
Tailgate —- 11°12 

glass - 11°16 

lock — 11°13 
strut — 11°13 

washer system components — 12°15 
wiper motor — 12¢14 

Tappets — 2Ae10 

Technical terms — REFe25 et seq 

Temperature control cable — 3e9 

Temperature sensor — 3¢6 

Thermostat — 3¢4 

Throttle body 

manual transmission — 4Ae8 

Multi-Mode Transmission — 4A¢9 

Throttle cable — 4A¢4 

Throttle pedal -— 4A*4 

Throttle Position Sensor (TPS) - 4Ae¢12 

Timing chain and sprockets — 2A°¢6 

tensioner — 2Ae10 

Timing ignition — 5Be3 

Toe — 10¢17 

Tools and working facilities — REFe12 

Top Dead Centre (TDC) for No 1 piston location — 2A¢4 

Towing — 0°9 

Track rod end — 10°16 

Transmission oil — 0°16, 1°14, 7A®2, 7Be2 

Trim panels — 11¢7, 11°16, 11°20 

Tyres 

condition and pressure — 0¢14 

pressures — 0°16 

specialists — REFe7 

U 
Underbonnet check points — 0°10 

Underframe — 11¢1 

Unleaded petrol — 4Ae3 

Upholstery — 11°2 

V 
Vacuum hose - 9e12 

leaks -1¢8 _ 
Vacuum servo unit - 9¢12 

Valves — 2Be6 

clearances — 2Ae13 

Variable valve timing system — 2A¢17 

Vehicle identification — REFe8 

Vehicle support — REFe10 

Ventilation system —- 3°7 

control panel — 3e7 

Vents — 3¢12 

W | 
Washers 

fluid pump - 12°15 

fluid reservoir — 12¢15 

jet-12¢15 
Water pump - 3°¢6 

Weekly checks - 0°10 et seq 

Weights -— REFe1 

Wheels 

alignment — 10°17 

bearings — 10¢4, 10°10 

changing — 08 

Wheel arch liners — 11°16 

Wheel cylinders — 9e8 

Wheel sensors (ABS) — 9°14 
Windows - 11°15 

glass - 11°11 

switches - 12°6 

Windscreen - 11°16 

washer system components — 12¢15 

wiper motor and linkage - 12°13 

wiper switch — 12¢5 

Wiper arms - 12¢12 

Wiper blades - 0¢13 

Wiper motor — 12°13, 12¢14 

Wiring diagrams — 1°21 et seq 

Working facilities - REFe12 
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Haynes Manuals — The Complete UK Car List 
Title ; Book No. _‘Title Book No. _Title Book No. 

ALFA ROMEO Alfasud/Sprint (74 - 88) up to F * 0292 Fiat Punto Petrol (Oct 99 - 07) V to 07 5634 Land Rover Discovery Diesel (Nov 98 — Jul 04) S to 04 4606 

Alfa Romeo Alfetta (73 — 87) up to E * 0531 ~—- Fiat X1/9 (74 — 89) up to G * 0273 —_Land Rover Discovery Diesel (Aug 04-—Apr09)04to09 5562 

AUDI 80, 90 & Coupe Petrol (79 — Nov 88) up to F 0605 FORD Anglia (59 - 68) up to G* 0001 —_Land Rover Freelander Petrol & Diesel 3929 

Audi 80, 90 & Coupe Petrol (Oct 86 — 90) D to H 1491 Ford Capri ll (& ll) 1.6 & 2.0 (74-87) up toE* 0283 _(97 ~ Sept 03) Rto 53 
Audi 100 & A6 Petrol & Diesel (May 91-May97)HtoP 3504 Ford Caprill (& il) 2.8 & 3.0 V6 (7487) up toE 1908 LaF Teena ae 5971 
Audi A3 Petrol & Diesel (96 — May 03) P to 03 4253 Ford C-Max Petrol & Diesel (03 — 10) 53 to 60 4900 ea IA & ll 4-cyl Petrol 0314 
Audi A3 Petrol & Diesel (June 03 — Mar 08) 03 to 08 4884 — Ford Escort Mk! 1100 & 1300 (68 — 74) up to N * 0171 ; 

; Land Rover Series Il, \lA & Ill Petrol & Diesel 5568 
Audi A4 Petrol & Diesel (95 — 00) M to X 3575 Ford Escort Mk | Mexico, RS 1600 & RS 2000 0139 (58 - 85) up to C 

Audi A4 Petrol & Diesel (01 — 04) X to 54 4609 (70 — 74) up to N* MAZDA 323 (Mar 81 — Oct 89) up to G 1608 

Audi Ad Petrol & Diesel (Jan 05 — Feb 08) 54 to 57 4885 Ford Escort Mk I ne RS 1800 & RS 2000 0735 Mazda 323 (Oct 89 - 98) GtoR 3455 
* - to W* AUSTIN A35 & A40 (66 - 67) up to F Gig oy, wD ; c naa Nada B1600, 81800 & B2000 Pick-up Petro 0267 

Mini (59 — 69) up to H* 0527 — Ford Escort (75 — Aug 80) up to (72 - 88) up to F 
Mini (69 — 01) up to X 0646 Ford Escort Petrol (Sept 80 — Sept 0) unto H 0686 Mazda MX-5 (89 — 05) G to 05 5565 
Austin Healey 100/6 & 3000 (56 — 68) up to G * Oo Seo ee 1737 Mazda RX-7 (79 - 85) up to C* 0460 
BEDFORD/Vauxhall Rascal & Suzuki Supercarry 3015 Ford Escort & Orion Diesel (Sept 90 ~ 00) H to X 4081 MERCEDES-BENZ 190, 190 & 190D Petrol & Diesel 3450 

(86 — Oct 94) C to M Ford Fiesta Petrol (Feb 89 — Oct 95) F to N 1595 (83 — 93) A to L 

BMW 1-Series 4-cyl Petrol & Diesel (04 — Aug 11) 4918 Ford Fiesta Petrol & Diesel (Oct 95 - Mar 02) N to 02 3397 Mercedes-Benz 200D, 240, 240TD, 300D & 3001D 123 1114 
94 to 11 Ford Fiesta Petrol & Diesel (Apr 02 — 08) 02 to 58 4170 _ Series Diesel (Oct 76 — 85) up to C 

BMW 316, 320 & 320i (4-cyl)(75 — Feb 83) up to Y * 0276 —_ Ford Fiesta Petrol & Diesel (08 - 11) 58 to 11 4907 Mercedes-Benz 250 & 280 (68 — 72) up to L * 0346 

BMW 3- & 5- Series Petrol (81 — 91) up to J 1948 Ford Focus Petrol & Diesel (98 - 01) S$ to Y 3759 Mercedes-Benz 250 & 280 123 Series Petrol 0677 

BMW 3-Series Petrol (Apr 91 - 99) H to V 3210 Ford Focus Petrol & Diesel (Oct 01 — 06) 51 to 05 4167 ee oe Bt = 
BMW 3-Series Petrol (Sept 98 - 06) S to 56 4067 Ford Focus Petrol (05 — 09) 54 to 09 4785 en o a etrol & Diese 

BMW ie Petrol & Diesel = — Sept 08) 54 to 58 4782 Ford Focus Diesel (05 — 09) 54 to 09 4807 Marvedes- Banz AcClass Patral & Diesel 4748 

BMW 5-Series 6-cyl Petrol (April 96-Aug03)Nto03 4151 Ford Fusion Petrol & Diesel (02 - 11) 02 to 61 5566 (98 - 04) S to 54 

BMW 5-Series Diesel (Sept 03 - 10) 53 to 10 4901 Ford Galaxy Petrol & Diesel (95 — Aug 00) M to W 3984 Mercedes-Benz C-Class Petrol & Diesel 3511 
BMW 1500, 1502, 1600, 1602, 2000 & 2002 0240 Ford Galaxy Petrol & Diesel (00 - 06) X to 06 5556 (93 — Aug 00) L to W 

(59= 77) up to * Ford Granada Petrol (Sept 77 - Feb 85) up to B * 0481 Mercedes-Benz C-Class (00 - 07) X to 07 4780 
CHRYSLER PT Cruiser Petrol (00-09) W to 09 4058 Ford Ka (96 — 08) P to 58 5567 Mercedes-Benz Sprinter Diesel (95~Apr06)Mto06 4902 
See EE Sn 0196 Ford Mondeo Petrol (93 - Sept 00) K to X 1923 MGA (65-62) 0475 
pees eee en OES 3014 Ford Mondeo Petrol & Diesel (Oct 00 Jul 03)Xto03 3990 ©—-‘MGB (62-80) up to W ont 
le shed ny eugeot Partner Petrol & Diesel 4281 Ford Mondeo Petrol & Diesel July 03-07)03t056 4619 © MGB 1962 to 1980 (special edition) * 4894 

= 0 ; : : * 

i ! Ford Mondeo Petrol & Diesel (Apr 07 — 12) 07 to 61 5548 MG Midget & Austin-Healey Sprite (68 - 80) up to W 0265 
Citroen C1 Petrol (05 - 11) 05 to 11 4922 

: Ford Mondeo Diesel (93 — Sept 00) L to X 3465 MINI Petrol (July 01 - 06) Y to 56 4273 
Citroen C3 Petrol & Diesel (02 - 09) 51 to 59 4890 MINI Petrol & Diesel (Nov 06 — 13) 56 to 13 4904 

Citroen C4 Petrol & Diesel (04 — 10) 54 to 60 are ee es ans see baled 
Ford Transit Connect Diesel (02 - 11) 02 to 11 4903 MITSUBISHI Shogun & L200 Pick-ups Petrol 1944 

Citroen C5 Petrol & Diesel (01 — 08) Y to 08 4745 a (83 - 94) up to M 
Ford Transit Diesel (Feb 86 — 99) C to T 3019 

Citroen C15 Van Petrol & Diesel (89 — Oct 98) F to S 3509 aa MORRIS Minor 1000 (56 — 71) up to K 0024 
; Ford Transit Diesel (00 — Oct 06) X to 56 4775 

Citroen CX Petrol (75 — 88) up to F 0528 =e NISSAN Almera Petrol (95 — Feb 00) N to V 4053 
Ford 1.6 & 1.8 litre Diesel Engine (84 — 96) A to N 1172 ; : 

Citroen Saxo Petrol & Diesel (96 - 04) N to 54 3506 : Nissan Almera & Tino Petrol (Feb 00 - 07) V to 56 4612 
: HILLMAN Imp (63 — 76) up to R 0022 ; 

Citroen Visa Petrol (79 - 88) up to F 0620 s Nissan Micra (83 — Jan 93) up to K 0931 
HONDA Civic (Feb 84 - Oct 87) Ato E 1226 

Citroen Xantia Petrol & Diesel (93 - 01) K to Y 3082 — Nissan Micra (93 - 02) K to 52 3254 
Honda Civic (Nov 91 - 96) J to N 3199 

Citroen XM Petrol & Diesel (89 - 00) G to X 3451 ie Nissan Micra Petrol (03 - Oct 10) 52 to 60 4734 
Honda Civic Petrol (Mar 95 — 00) M to X 4050 

Citroen Xsara Petrol & Diesel (97 — Sept 00) R to W 3751 = Nissan Primera Petrol (90 - Aug 99) H to T 1851 
: ; Honda Civic Petrol & Diesel (01 — 05) X to 55 4611 

Citroen Xsara Picasso Petrol & Diesel (00-02) Wto52 3944 Nissan Qashqai Petrol & Diesel (07 - 12) 56 to 62 5610 
Honda CR-V Petrol & Diesel (02 - 06) 51 to 56 4747 

Citroen Xsara Picasso (Mar 04 — 08) 04 to 58 4784 OPEL Ascona & Manta (B-Series) (Sept 75 - 88) up toF* 0316 
Honda Jazz (02 to 08) 51 to 58 4735 

Citroen ZX Diesel (91 — 98) J to S 1922 5 Opel Ascona Petrol (81 — 88) 3215 
JAGUAR E-Type (61 - 72) up to L 0140 

Citroen ZX Petrol (91 - 98) H to S 1881 . Opel Ascona Petrol (Oct 91 — Feb 98) 3156 
; Jaguar Mk | & Il, 240 & 340 (65 - 69) up to H 0098 

FIAT 126 (73 — 87) up toE 0305 ; Opel Corsa Petrol (83 — Mar 93) 3160 5 Jaguar XJ6, XJ & Sovereign, Daimler Sovereign 0242 
Fiat 500 (57 - 73) up to M 0090 (68 - Oct 86) up to D Opel Corsa Petrol (Mar 93 - 97) 3159 
Hoke ae re = Jaguar XJ6 & Sovereign (Oct 86 — Sept 94) D to M 3261 Opel Kadett Petrol (Oct 84 — Oct $1) 3196 
ee 72 Jaguar XJ12, XJS & Sovereign, Daimler Double Six 0478 pel Omega & Senator Petrol (Nov 86 — 94) 3157 
Fiat Cinquecento (93 - 98) K to R 3501 (72 - 88) up to F Opel Vectra Petrol (Oct 88 - Oct 95) 3158 
Fiat Panda (81 — 95) up to M 0793 JEEP Cherokee Petrol (93 — 96) K to N 1943 PEUGEOT 106 Petrol & Diesel (91 - 04) J to 53) 1882 
Fiat Punto Petrol & Diesel (94 - Oct 99) L to V 3251 LAND ROVER 90, 110 & Defender Diesel (83 - 07) 3017 Peugeot 107 Petrol (05 - 11) 05 to 11) 4923 
Fiat Punto Petrol (Oct 99 — July 03) V to 03 4066 up to 56 Peugeot 205 Petrol (83 - 97) A to P 0932 
Fiat Punto Petrol (03 - 07) 03 to 07 4746 —_Land Rover Discovery Petrol & Diesel (89 - 98) G to S 3016 Peugeot 206 Petrol & Diesel (98 — 01) S to X 3757 

* Classic reprint 



Title Book No. Title Book No. 
Peugeot 206 Petrol & Diesel (02 - 06) 51 to 06 4613  SKODA Fabia Petrol & Diesel (00 — 06) W to 06 4376 
Peugeot 207 Petrol & Diesel (06 — July 09) 06 to 09 4787 —_ Skoda Felicia Petrol & Diesel (95 - 01) M to X 3505 
Peugeot 306 Petrol & Diesel (93 - 02) K to 02 3073 Skoda Octavia Petrol (98 — April 04) R to 04 4285 
Peugeot 307 Petrol & Diesel (01 - 08) Y to 58 4147 — Skoda Octavia Diesel (May 04 - 12) 04 to 61 5549 
Peugeot 308 Petrol & Diesel (07 - 12) 07 to 12 5561 SUBARU 1600 & 1800 (Nov 79 - 90) up to H* 0995 
Peugeot 405 Diesel (88 - 97) E to P 3198 SUNBEAM Alpine, Rapier & H120 (68 — 74) up to N* 0051 
Peugeot 406 Petrol & Diesel (96 — Mar 99) N to T 3394 SUZUKI S\ Series, Samurai & Vitara 4-cyl Petrol 1942 
Peugeot 406 Petrol & Diesel (Mar 99 - 02) T to 52 3982 (82-97) up to P 
Peugeot 407 Diesel (04 -11) 53 to 11 5550 Suzuki Supercarry & Bedford/Vauxhall Rascal 3015 

PORSCHE 911 (65 — 85) up to C 0264 (86 - Oct 94) C to M 
Porsche 924 & 924 Turbo (76 — 85) up to C 0397 TOYOTA Avensis Petrol (98 - Jan 03) R to 52 4264 

RANGE ROVER V8 Petrol (70 — Oct 92) up to K 0606 Toyota Aygo Petrol (05 - 11) 05 to 11 4921 
RELIANT Robin & Kitten (73 - 83) up to A* 0436 —‘Joyota Carina E Petrol (May 92 - 97) J to P 3256 

RENAULT 4 (61 - 86) up to D* 0072 —_‘Joyota Corolla (80 — 85) up to C 0683 

Renault 5 Petrol (Feb 85 - 96) B to N 1219 _[oyota Corolla (Sept 83 - Sept 87) A to E 1024 

Renault 19 Petrol (89 - 96) F to N 1646 /oyota Corolla (Sept 87 — Aug 92) E to K 1683 

Renault Clio Petrol (91 - May 98) Hto R 1853 Toyota Corolla Petrol (Aug 92 - 97) K to P 3259 

Renault Clio Petrol & Diesel (May 98 - May 01) R to Y 3906 Toyota Corolla Petrol (July 97 0 Feb 02) P to 51 4286 
Renault Clio Petrol & Diesel (June 01 — 05) Y to 55 4168  |oyota Corolla Petrol & Diesel (02 — Jan 07) 51 to 56 4791 

Renault Clio Petrol & Diesel (Oct 05 - May 09) 55to09 ©4788 ~—«‘Toyota Hi-Ace & Hi-Lux Petrol (69 - Oct 83) up to A 0304 
Renault Espace Petrol & Diesel (85 — 96) C to N 3197 Toyota RAV4 Petrol & Diesel (94 ~ 06) L to 55 4750 
Renault Laguna Petrol & Diesel (94 - 00) L to W 3252 Toyota Yaris Petrol (99 - 05) T to 05 4265 
Renault Laguna Petrol & Diesel (Feb 01 -May07)Xto07 4283 © TRIUMPH GT6 & Vitesse (62 0 74) up to N* 0112 
Renault Megane & Scenic Petrol & Diesel (96-99) NtoT 3395 — Irlumph Herald (69 - 71) up to K * 0010 

Renault Megane & Scenic Petrol & Diesel 3916 [triumph Spitfire (62 - 81) up to X 0113 
(Apr 99 — 02) T to 52 Triumph Stag (70 - 78) up to T * 0441 

Renault Megane Petrol & Diesel (Oct 02 - 08) 52 to 58 4284 Triumph TR2, TR3, TR3A, TR4 & TR4A (52-67) up toF* 0028 

Renault Scenic Petrol & Diesel (Sept 03 — 06) 53 to 06 4297 —_—_ Triumph TRS & TR6 (67 — 75) up to P * 0031 

Renault Trafic Diese! (01 - 11) Y to 11 5551 — Triumph TR7 (75 - 82) up to Y * 0322 

ROVER 216 & 416 Petrol (89 — 96) G to N 1830 VAUXHALL Astra Petrol (Oct 91 - Feb 98) J toR 1832 

Rover 211, 214, 216, 218 & 220 Petrol & Diesel 3399 —— Vauxhall/Opel Astra & Zafira Petrol 3758 

(Dec 95 — 99) N to V (Feb 98 - Apr 04) R to 04 
Rover 25 & MG ZR Petrol & Diesel (Oct 99-06) Vto06 4145 Vauxhall/Opel Astra & Zafira Diesel 3797 

Rover 414, 416 & 420 Petrol & Diesel 3453 (Feb 98 — Apr 04) R to 04 

(May 95 — 99) M to V Vauxhall/Opel Astra Petrol (04 — 08) 4732 
Rover 45 / MG ZS Petrol & Diesel (99 — 05) V to 55 4384 Vauxhall/Opel Astra Diesel (04 - 08) 4733 

Rover 618, 620 & 623 Petrol (93 - 97) K to P 3257 auyhall/Opel Astra Petrol & Diesel (Dec 09 - 13) 59 to 13 5578 
Rover 75 / MG ZT Petrol & Diesel (99 — 06) S to 06 4292 Vauxhall/Opel Calitpra (90 - 98) G to S 3502 

Rover 820, 825 & 827 Petrol (86 - 95) D to N 1380 Vauxhall Cavalier Petrol (Oct 88 0 95) F to N 1570 
Rover 3500 (76 - 87) up to E * 0365 — Vauxhall/Opel Corsa Diesel (Mar 93 — Oct 00) K to X 4087 
Rover Metro, 111 & 114 Petrol (May 90 - 98) G to S 1711 Vauxhall Corsa Petrol (Mar 93 - 97) K to R 1985 

SAAB 95 & 96 (66 — 76) up to R* 0198 \auxhall/Opel Corsa Petrol (Apr 97 - Oct 00) P to X 3921 
Saab 90, 99 & 900 (79 - Oct 93) up to L 0765 —Vauxhall/Opel Corsa Petrol & Diesel 4617 
Saab 900 (Oct 93 - 98) L to R 3512 (Oct 03 - Aug 06) 53 to 06 

Saab 9000 4-cyl (85 - 98) C to S 1686 Vauxhall/Opel Corsa Petrol & Diesel 4886 
Saab 9-3 Petrol & Diesel (98 — Aug 02) R to 02 4614 (Sept 06 - 10) 56 to 10 

Saab 9-3 Petrol & Diesel (92 - 07) 52 to 57 4749 Vauxhall/Opel Corsa Petrol & Diesel (00 - Aug 06) Xto06 5577 

Saab 9-3 Petrol & Diesel (07-on) 57 on 5569  Vauxhall/Opel Frontera Petrol & Diesel 3454 

Saab 9-5 4-cyl Petrol (97 - 05) R to 55 4156 (91 — Sept 98) J to $ 
Saab 9-5 (Sep 05 - Jun 10) 55 to 10 4891 Vauxhall/Opel Insignia Petrol & Diesel (08-12) 08to61 5563 

SEAT Ibiza & Cordoba Petrol & Diesel 3571 Vauxhall/Opel Meriva Petrol & Diesel 4893 
(Oct 93 - Oct 99) L to V (03 - May 10) 03 to 10 

Seat Ibiza & Malaga Petrol (85 — 92) B to K 1609 — Vauxhall/Opel Omega Petrol (94 - 99) L to T 3510 

Seat Ibiza Petrol & Diese! (May 02 — Apr 08) 02 to 08 4889  Vauxhall/Opel Vectra Petrol & Diesel (95-Feb99)NtoS 3396 

Title Book No. 

Vauxhall/Opel Vectra Petrol & Diesel 3930 

(Mar 99 — May 02) T to 02 

Vauxhall/Opel Vectra Petrol & Diesel 4618 

(June 02 — Sept 05) 02 to 55 

Vauxhall/Opel Vectra Petrol & Diese! 4887 

(Oct 05 — Oct 08) 55 to 58 

Vauxhall/Opel Vivaro Diesel (01 - 11) Y to 11 5552 

Vauxhall/Opel Zafira Petrol & Diesel (05 -09) 05 to 09 4792 

Vauxhall/Opel 1.5, 1.6 & 1,7 litre Diesel Engine 1222 

(82 — 96) up to N 

VW Beetle 1200 (54 - 77) up to S 0036 

VW Beetle 1300 & 1500 (65 — 75) up to P 0039 

WW 1302 & 13025 (70-72) uptoL* 0110 

WW Beetle 1303, 1303S & GT (72 — 75) up to P 0159 

\W Beetle Petrol & Diesel (Apr 99 - 07) T to 57 3798 

VW Golf & Jetta Mk 1 Petrol 1.1& 1.3 (74-84) uptoA 0716 

W Golf, Jetta & Scirocco Mk 1 Petrol 1.5, 1.6 & 1.8 0726 
(74 - 84) up to A 

WW Golf & Jetta Mk 1 Diesel (78 - 84) up to A 0451 

VW Golf & Jetta Mk 2 Petrol (Mar 84 — Feb 92) A to J 1081 

VW Golf & Vento Petrol & Diesel (Feb 92-Mar 98) JtoR 3097 

WW Golf & Bora Petrol & Diesel (Apr 98 — 00) R to X 3727 

VW Golf & Bora 4-cyl Petrol & Diesel (01 - 03) X to 53 4169 

WW Golf & Jetta Petrol & Diesel (04 — 09) 53 to 09 4610 

YWLT Petrol Vans & Light Trucks (76 - 87) up to E 0637 

YW Passat 4-cyl Petrol & Diesel (May 88 — 96) E to P 3498 

VW Passat 4-cyl Petrol & Diesel (Dec 96-Nov 00)PtoX 3917 

\W Passat Petrol & Diesel (Dec 00 - May 05) X to 05 4279 

VW Passat Diesel (June 05 — 10) 05 to 60 4888 

YW Polo Petrol (Nov 90 - Aug 94) H to L 3245 

WW Polo Hatchback Petrol & Diesel (94 - 99) M to S 3500 

VW Polo Hatchback Petrol (00 - Jan 02) V to 51 4150 

YW Polo Petrol & Diesel (02 - May 05) 51 to 05 4608 

VW Transporter 1600 (68 — 79) up to V 0082 

VW Transporter 1700, 1800 & 2000 0226 
(72 — 79) up to V * 

VW Transporter (air cooled) Petrol (79 - 82) up to Y * 0638 

VW Transporter (water cooled) Petrol (82 — 90) up to H 3452 

WW Type 3 (63 - 73) up to M * 0084 

VOLVO 120 & 130 Series (& P1800) (61-73) uptoM* 0203 

Volvo 142, 144 & 145 (66 — 74) up to N * 0129 

Volvo 240 Series Petrol (74 — 93) up to K 0270 

Volvo 440, 460 & 480 Petrol (87 - 97) D to P 1691 

Volvo 740 & 760 Petrol (82 — 91) up to J 1258 

Volvo 850 Petrol (92 — 96) J to P 3260 

Volvo 940 Petrol (90 - 98) H to R 3249 

Volvo S40 & V40 Petrol (96 — Mar 04) N to 04 3569 

Volvo S40 & V50 Petrol & Diesel 4731 

(Mar 04 — Jun 07) 04 to 07 

Volvo S60 Petrol & Diesel (01 - 08) X to 09 4793 

Volvo S70, V70 & C70 Petrol (96 — 99) P to V 3573 

Volvo V70/ S80 Petrol & Diesel (98 - 07) S to 07 4263 

Volvo V70 Diesel (June 07 - 12) 07 to 61 5557 

Volvo XV60 / 90 Diesel (03 — 12) 52 to 62 5630 

* Classic reprint 

All the products featured on this page are available through most motor accessory shops, cycle shops and book stores. Our policy of continuous 
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Preserving Our Motoring Heritage 

< 

The Model J Duesenberg 
Derham Tourster. 
Only eight of these 
magnificent cars were 
ever built — this is the 
only example to be found 
outside the United States 
of America 

Almost every car you’ve ever loved, loathed or desired is gathered under one roof at the Haynes Motor 
Museum. Over 300 immaculately presented cars and motorbikes represent every aspect of our motoring 

heritage, from elegant reminders of bygone days, such as the superb Model J Duesenberg to curiosities like the 
bug-eyed BMW Isetta. There are also many old friends and flames. Perhaps you remember the 1959 Ford 
Popular that you did your courting in? The magnificent ‘Red Collection’ is a spectacle of classic sports cars 
including AC, Alfa Romeo, Austin Healey, Ferrari, Lamborghini, Maserati, MG, Riley, Porsche and Triumph. 

A Perfect Day Out 
Each and every vehicle at the Haynes Motor Museum has played its part in the history and culture of 

Motoring. Today, they make a wonderful spectacle and a great day out for all the family. Bring the kids, bring 
Mum and Dad, but above all bring your camera to capture those golden memories for ever. You will also find 

an impressive array of motoring memorabilia, a comfortable 70 seat video cinema and one of the most 
extensive transport book shops in Britain. The Pit Stop.Cafe serves everything from a cup of tea to 

wholesome, home-made meals or, if you prefer, you can enjoy the large picnic area nestled in the beautiful 
rural surroundings of Somerset. 

> 

John Haynes O.B.E., 
Founder and 

Chairman of the 
museum at the wheel 
of a Haynes Light 12. 

Graham Hill’s Lola 

Cosworth Formula 1 
MUSEUM : car next to a 1934 

A303 ANDOVER —> a5 a Z Riley Sports. 

ees << 
i208, SPARKFORD 

TO M5 J 25 6 fies 

S ce ait 
2 PUBLISHING 

TAUNTON 

The Museum is situated on the A359 Yeovil to Frome road at Sparkford, just off the A303 in Somerset. It is about 40 miles south of Bristol, and 
25 minutes drive from the M5 intersection at Taunton. 

Open 9.30am - 5.30pm (10.00am - 4.00pm Winter) 7 days a week, except Christmas Day, Boxing Day and New Years Day 
Special rates available for schools, coach parties and outings Charitable Trust No. 292048 





SEE HAYNES, SEE HOW 
sVainc— tale icolaamal-\ale|srelam->¢e1-14i-lalec-Mer-l/ar-\omicoaamtal-Meve)anle)(=1¢-Mc) (a) once enV al 
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understand, care for and repair your Aygo. We do it ourselves to help you 

do-it-yourself, and whatever your mechanical ability, the practical step-by- { 

step explanations, linked to over 900 photos, will help you get the job done § 

isto) alem n\-re]0|t-lm\-1ava(ellale B= (ale mant-liaic-lar-laler-Me) mVcelel@r- cee Mer-lamal-)|oMaa-lialt-liam ieee 

resale value, save you money, and make it safer to drive. 

HAYNES MANUALS EXPLAIN BEST - SEE HAYNES, SEE HOW 

“The most useful tool... is 

a Haynes Manual” 

Land Rover Monthly 

“_,.it’s the paper 

Ye lU\ c= ](-a) mel me-]Ldiale| 

to a mate who’s happy 

to help... a great way 

for owners to save 

cash by tackling jobs 

themselves...” 

Auto Express 

“_..knowledge is power, 

Tate m dar] @darenuulstele (=m iomia 

hop manual...” 

Tatsy(e (cM dal kom i Felalere) 

Maintenance Simple weekly checks to keep you on the road 

Servicing Complete, fully illustrated step-by-step guide 

Fault finding Pinpoint specific problems easily 

The MoT Step-by-step test checks , 

Fuel saving Expert advice on maximising mpg 

Electrics Easy-to-read wiring diagrams 

Haynes tips Valuable short cuts make many tasks easier 

nuals are 

VAVITAKe)] 

Cihesic ar Weekly 

ISBN 978 0 85733 9331 Mlodels covered by this Manual UPC CODE 

Toyota Aygo Hatchback with 1.0 litre (998cc) petrol engine 

Does NOT cover diesel models 

780857°339331 6° 994149501124" 7 
Haynes Publishing, Sparkford, Yeovil, Somerset BA22 7JJ England ABCDEFGHIJKLMNOPQRS 

www.haynes.co.uk 


