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Dimensions and weights

Note: All figures are approximate, and may vary according to model. Refer to manufacturer's data for exact figures.

Dimensions
Overall length:
Saloon and HatChBACK v viv v e vinniaasnnsssessinessesssssoaas
e e T T Iy i u iy A W aTa WR- HmlTR §
Overall width;
RRIGoN AN HBICRDaOK e i v e e sl gy
i A B e e A T e £ e i o G R R S e T SRR K
Overall height (unladen):
Saloon and Hatchback
Estate:
ST el i et M St ) Lo pig B e s i SR b e
Without roof rails
Wheelbase
Front track:
Saloon and Hatchback
Estate
Rear track

Weights
Kerb weight:
Saloon:

L il L e e
2.0 litre manual transmission
2.0 litre automatic transmission
Hatchback:
1.6 litre
2.0 litre manual transmission

2.0 litre automatic transmission
Estate:

1.6 litre

2.0 litre manual transmission
2.0 litre automatic transmission
Maximum towing weight (with a braked trailer):
Saloon and Hatchback:
1.6 litre
2.0 litre
Estate:
1.6 litre
2.0 litre

........................................

................................................

.............................

.............................

...........................

..............................................

..............................................

..............................................

Phase | and Phase Il models Phase lll models

4400 mm 4430 mm
4460 mm 4510 mm
1700 mm 1700 mm
1695 mm 1715 mm
1390 mm 1410 mm
1500 mm

1470 mm 1410 mm
2550 mm 2600 mm
1470 mm 1470 mm
1460 mm 1470 mm
1460 mm 1450 mm

Phase | and Phase |l models Phase Il models

1125 to 1140 kg 1205 kg
1185 to 1230 kg 1235 to 1250 kg
1210 to 1230 kg 1248 kg
1145 to 1160 kg 1225 kg
1205 to 1250 kg 1255 to 1270 kg
1230 to 1250 kg 1268 kg
1180 to 1200 kg 1270 kg
1215 to 1240 kg 1305 kg
1285 to 1260 kg 1813 kg
1150 kg 1125 kg
1350 kg 1325 kg
1100 kg 1075 kg
1500 kg 1300 kg
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Buying spare parts sees

Spare parts are available from many
sources; for example, Nissan garages, other
garages and accessory shops, and motor
factors. Our advice regarding spare part
sources is as follows.

oOfficially-appointed garages

This is the best source for parts which are
peculiar to your car, and are not ge_nerally
available (eg complete cylinder heads, mtenjal
gearbox components, badges, inter_ior trim
etc). It is also the only place at which you
should buy parts if the vehicle is still under
warranty. To be sure of obtaining the correct
parts, it will be necessary to give the storeman

your car's vehicle identification number, and if
possible, take the old parts along for positive
identification. Many parts are available under
a factory exchange scheme - any parts
retumed should always be clean. It obviously
makes good sense to go straight to the
specialists on your car for this type of part, as
they are best equipped to supply you.

Other garages and

accessory shops

These are often very good places to buy
materials and components needed for the
maintenance of your car (eg olil filters, spark
plugs, bulbs, drivebelts, oils and greases,

touch-up paint, filler paste, etc). They alsasell
general accessories, usually ha\:r_e- convarqle_nt-:
opening hours, charge lower prices, and can
often be found not far from home.

Motor factors .

Good factors will stock all the more
important components which wear out
comparatively quickly (eg exhaust systems,
brake pads, seals and hydraulic parts, clutch
components, bearing shells, pistons, valves
etc). Motor factors will often provide new or
reconditioned components on a part-
exchange basis - this can save a considerable
amount of money.

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 much information as possible.
Quote the car model, year of manufacture,
body and engine numbers as appropriate.

The Vehicle Identification Number (VIN)

plate is riveted to the engine compartment
bulkhead, and can be viewed once the bonnet
is open. The plate carries the VIN, vehicle
weight information, and paint and trim colour
codes. The vehicle identification number is
also stamped into the bulkhead by the side of
the plate (see illustrations).

The engine number is stamped on a
machined surface on the front side of the
cylinder block, at the flywheel end. The first
part of the engine number gives the engine
code - eg ‘SR20".
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The vehicle identification number (VIN) plate is riveted to the
engine compartment bulkhead . . .

- .. and the vehicle identification number is also stamped onto ;

Note: In many Chapters throughout this
manual references are made to Phase |, Phase
Il and Phase [ll models according to year of
production. This classification has been
necessary where modifications to the model
range affect the repair procedure being
described. The Phases relate to the model
years as follows:

Phase I - 1990 to June 1993

Phase Il - June 1993 to October 1996

Phase lll - October 1996 to September 1999

the bulkhead
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" The jack supplied with the vehicte tool it

should pnly be used for changing the

SO oals.in an amergency- see Whael
mﬁ itfﬁg:'mt-: of this manual. When
carrying out any other kind of work, raise the
vehicle using a hydraulic (or ‘trolley) jack, and
always supplement the jack with axle stands
positioned under the vehicle jacking points.
When using a hydraulic jack or axle stands,

:a__lwg_yg::_ppglﬂg n the Ja

sk head or axle stand
head nder one f tha rlevant lacking poinis
(note that the jacking points for use with the
vehicle jack are different from those _f__thg
hydraulic trolley jack). Nissan recommend t 3
use of suitable adapters or blocks of rubber,

wood when supporting the vehicle with axle
stands; the adapters or blocks should be
grooved to fit over the sill edge to prevent the

Warning: Neve
around, 9{;’:&.5" f :
in at least two places.

UL

i

Jacking and supporting points and towing eye locations -
Phase 1 and Phase Il Saloon and Hatchback models

1 Vehicle jack and axle stand location points

2 Hydraulic jack locating points
3 Front towing eye
4 Rear towing eye

My —

Jacking and supporting points and towing eye locations -
Phase 1 and Phase |l Estate models, and all Phase lll models

Vehicle jack and axle stand location points (for use with adapters)
Axle stand location points (for use without adapters) - Phase 1

and Phase Il Estate models only

Front towing eye
Rear towing eye

O AW

Hydraulic jack locating points

- 2

1

H27203

Nissan special adapters for use when supporting vehicle on axle
stands. Fit the adapter to the stand, and position it underneath the
vehicle so the sill edge is located in the adapter groove (arrowed)

1 Adapter

2 Axle stand

Disconnecting the battery

Several systems fitted to the vehicle require
b.at!ery power to be available at all times,
either to ensure their continued operation
(such as the clock) or to maintain control unit
memories which could be erased if the battery
were to be disconnected. Whenever the
battery is to be disconnected therefore, first
note the following, to ensure that there are no
unforeseen consequences of this action:

8) First, on any vehicle with centra/ locking, It
is a wise precaution to remove the key
from the ignition, and to keep it with you,
50 that It does not get locked in if the
Central locking should engage
accidentally when the battery is
reconnected.

b) if a security-coded audio unitIs fitted, and

the unit andlor the battery is
disconnected, the unit will not function
again on reconnection until the correct
security code Is entered. Details of this
procedure, which varies according to the
unit fitted and vehicle model, are given in
the vehicle owner's handbook, Where
necessary, ensure you have the correct
code before you disconnect the battery. If
you do not have the code or details of the
correct procedure, but can supply proof
of ownership and a legitimate reason for
wanting this information, a Nissan dealer
may be able to help,
Devices known as ‘memory-savers' (or
‘code-savers') can be used to maintain an
electrical supply to various circuits. Precise

details vary according to the device used.
Typically, it is plugged into the cigarette
lighter, and is connected by its own wires to a
spare battery; the vehicle's own battery is
then disconnected from the electrical system,
leaving the ‘memory-saver' to pass sufficient
current to maintain audio unit security codes
and any other memory values, and also to run
permanently-live circuits such as the clock.
Warning: Some of these devices
A allow a considerable amount of



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,

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. It is worth noting that many of the
larger DIY superstores now carry a large
range of special tools for hire at modest
rates.

The following list contains only those tools
and instruments freely available to the public,
and not those special tools produced by the
vehicle manufacturer specifically for its dealer
network. You will find occasional references
to these manufacturers' special tools in the
text of this manual. Generally, an alternative
method of doing the job without the 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 too!

Piston ning compressor

Piston ring removal/installation tool
Cyfinder bore hone

Balljoint separator

Coil spring compressors (where applicable)
Twolthree-legged hub and bearing puller
Impact screwdnver

Micrometer and/or vernier calipers

Dial gauge

Stroboscapic timing light

Dwell angle meter/tachometer

Fault code reader

Cyfinder 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

Trolley jack
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Buying tools L pnt o

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 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, itis
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 toals 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.

v R

Not to be forgotten when discussing tools
is the workshop itself. If anything more thar
routine maintenance is to be carried out, 2
suitable working area becomes essential.

it is appreciated that many an owner
mechanic is forced by circumstances ¢
remove an engine or similar item without the
benefit of a garage or workshop. Having don
this, any repairs should always be done unde
the cover of a roof.

Wherever possible, any dismantling shoulls
be done on a clean, flat workbench or table a
a suitable working height.

Any workbench needs a vice; one with
jaw opening of 100 mm is suitable for mos
jobs. As mentioned previously, some clea
dry storage space is also required for tools, a
well as for any lubricants, cleaning fluids
touch-up paints etc, which becom
necessary.

Another item which may be required, an
which has a much more general usage, is a
electric drill with a chuck capacity of at leas
8 mm. This, together with a good range ¢
twist drills, is virtually essential for fittin
accessories.

Last, but not least, always keep a supply
old newspapers and clean, lint-free rag
available, and try to keep any working area &
clean as possible.




MOT test checks reree

Seat belts and seats

Note: The following checks are applicable to
all seat belts, front and rear.

[]Examine the webbing of all the belts
(including rear beits 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 beft mountings accessible
from inside the vehicle.

[]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.

[JThe front seats themselves must be
securely attached and the backrests must
lock in the upright position.

Doors

[ Both front doors must be able to be opened
and closed from outside and inside, and must
latch securely when closed.

2 Checks carried out
WITH THE VEHICLE ON THE
GROUND

Vehicle identification

0 Number plates must be in good condition,
secure and legible, with letters and numbers
correctly spaced - spacing at (A) should be at
least twice that at (B).

U The VIN plate and/or homologation pl
ate
must be legible, . k

Electrical equipment
[] Switch on the ignition and check the

operation of the horn. .
[] Check the windscreen washers and wipers,
examining the wiper blades; renew damaqad
or perished blades. Also check the operation
of the stop-lights.

[] Check the operation of the sidelights and
number plate lights. The lenses and reflectors
must 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.

[] 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.

[] 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.

] The fluid reservoir must be secure and the

fluid level must be between the upper (A) and
lower (B) markings.

Inspect both front brake flexible hoses for
Erackgor 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, chet_:k
the hoses for bulges or leaks under pressure.

I ._ ;
Steering and suspension

[[] 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.

[[] Have 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




MOT test chec
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[]Examine the handbrake mechanism,
checking for frayed or broken caples.
excessive corrosion, or wear or insecurity of
the linkage. Check that the mechanism works
on each relevant wheel, and releases fully,
without binding,

{11t is not possible to test brake efficiency
without special equipment, but a road test can
be carried out later to check that the vehicle
pulls up In a straight line.

Fuel and exhaust systems

[ Inspect the fuel tank (including the filler
cap), fuel pipes, hoses and unions. All
components must be secure and free from
leaks.

[ 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

U Examine the sidewalls and tread area of
8ach 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.

L] Check that the tyres are of the correct size
for the venicle, that they are of the same size
and type on each axle, and that the pressures
are correct,

U Check the tyre tread depth. The legal
minimum at the time of writing is 1.6 mm over
at least three-quarters of the tread width,
Abnormal tread wear may indicate incorrect
front wheel alignment.

[] Check the condition of the entire vehi{::te
structure for signs of corrosion in Ioad-begnng
areas. (These include chassis box sections,
side sills, cross-members, pillars, and all
suspension, steering, braking system and
seat belt mountings and anchorages.) Any
corrosion which has seriously reduced the
thickness of a load-bearing area is likely to
cause the vehicle to fail. In this case
professional repairs are likely to be needed,

(] Damage or corrosion which causes sharp
or otherwise dangerous edges to be exposed
will also cause the vehicle to fail.

4 Checks carried out on
YOUR VEHICLE'S EXHAUST
EMISSION SYSTEM

Petrol models

(] Have the engine at normal operating
temperature, and make sure that it is in good
tune (ignition system in good order, air filter
element clean, etc),

L] Before any measurements are carried out,
raise the engine speed to around 2500 rpm,
and hold it at this speed for 20 seconds.
Allow the engine speed to return to idle, and
watch for smoke emissions from the exhaust
tailpipe. If the idle speed is obviously much
too high, or if dense blue or clearly-visible
black smoke comes from the tailpipe for more
than 5 seconds, the vehicle will fail. As a rule
of thumb, blue smoke signifies oil being burnt
(engine wear) while black smoke signifies
unburnt fuel (dirty air cleaner element, or
other carburettor or fuel system fault),

CJ An exhaust gas analyser capable of
measuring carbon monoxide (CO) and
hydrocarbons (HC) is now needed. If such an
instrument cannot be hired or borrowed, a

local garage may agree to perform the check
for a small fee,

CO emissions (mixture)

[] At the time of writing, for vehicles first used
Detween 15t August 1975 and 31st July 1986 (P
to Cregistratiun], the CO level must not
éxceed 4.5% by volume. For vehicles first
used between 15t August 1986 and 313t July
1992 (D to J registration), the CO level must
not exceed 3.5% by volume, Vehicles first

used after 15t Augilst?:ﬁtl:“’ :
conform to the manufacturer's specification.
The MOT tester has access to a DOT database
HC limits for each make and model of vehicle.
The CO level is measured with the engine at
idle speed, and at “fast idle”. The following
limits are given as a general guide:
At idle speed - :
CO level no more than 0.5%
At “fast idle” (2500 to 3000 rpm) -
CO level no more than 0.3%
(Minimum oil temperature 60°C)
[JIf the CO level cannot be reduced far
enough to pass the test (and the fuel and
ignition systems are othem:iss in good
condition) then the carburettor is badly worn,
or there is some problem in the fuel injection
system or catalytic converter (as applicable).

HC emissions

{0) With the CO within limits, HC emissions for
vehicles first used between 15t August 1975
and 318t July 1992 (P to J registration) must
not exceed 1200 ppm. Vehicles first used
after 1st August 1992 (K registration) must
conform to the manufacturer's specification.
The MOT tester has access to a DOT
database or emissions handbook, which lists
the CO and HGC limits for each make and
model of vehicle. The HC level is measured
with the engine at “fast idle". The following is
given as a general guide:

At “fast idfe" (2500 ta 3000 rom) -

HC level no more than 200 ppm

(Minimum oil temperature 60°C)
L] Excessive HC emissions are caused by
incomplete combustion, the causes of which
can include oil being burnt, mechanical wear
and ignition/fuel system malfunction.

Diesel models

[C] The only emission test applicable to Diesel
engines is the measuring of exhaust smoke
density. The test involves accelerating the
engine several times to its maximum
unloaded speed.

N

Note: /t is of the utmost importance that the

engine timing belt is in good condition before
the test Is carried out.

[1The limits for Diesel engine exhaust
smoke, introduced in September 1995 are:
Vehicles first used before 1st August 1979;
Exempt from metered smoke testing, but
must not emit “dense blue or clearly
visible black smoke for a period of more
than 5 seconds at idle" or “dense blue or
clearly visible black smoke during accel-
eration which would obscure the view of
other road users”,
Non-turbocharged vehicles first used after
15t August 1979: 2 5m-1
Turbocharged vehicles first used after
15t August 1979: 3.0m1
(] Excessive smoke can be caused by a di
air cleaner element, Otherwise, professional
advice may be needed to find the cause.



" The pages which follow provide an easy-
reference guide to the more common
problems which may occur during the
operation of the vehicle. These problems and
their possible causes are grouped under
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
are before starting work. This is particularly

someone else, who may not have described it ; A

very accurately. 5 e

Don'’t overlook the obvious. For exarnple,if
the vehicle won’t start, Is there petrol in the
tank? (Don't take anyone else's word on this

particular point, and don’t trust the fuel gauge

either!) If an electrical fault is indicated, look
for loose or broken wires before digging out
the test gear.

Cure the disease, not the symptom.
Substituting a flat battery with a fully-charged
one will get you off the hard shoulder, but if
the underlying cause Is not attended to, the
new battery will go the same way. Similarly,
changing oll-fouled spark plugs for a new set

incorrect grade

established and corrected.

Don't take anything for granted. Pa;ﬂctl%,
don't forget that a 'ne#component mayltself
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.

important if you are investigating a fault for

1 Engine

Engine fails to rotate when attempting to start

Battery discharged or faulty (Chapter 5A).

Broken, loose or disconnected wiring in the starting circuit
(Chapter 5A).

Defective starter solenoid or switch (Chapter 5A).

Defective starter motor (Chapter 5A).

Starter pinion or flywheel ring gear teeth loose or broken
(Chapters 2A, 2B and 5A).

Engine earth strap broken or disconnected (Chapter 5A).
Automatic transmission not in Park/Neutral position or starter
inhibitor switch faulty (Chapter 7B).

Engine rotates, but will not start

Fuel tank empty.
Battery discharged (engine rotates slowly) (Chapter 5A).

O00 0O0o.
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lgnition components damp or damaged (Chapters 1 and 5B).
Broken, loose or disconnected wiring in the ignition circuit
(Chapters 1 and 5B).

Worn, faulty or incorrectly-gapped spark plugs (Chapter 1),
Carburettor/fuel injection system fault (Chapter 4A, 4B or 4C).
Major mechanical failure (eg camshaft drive) (Chapter 2A or 2B).

Engine difficult to start when cold
Battery discharged (Chapter 5A).

ooooo

1 |

Worn, faulty or incorrectly-gapped spark plugs (Chapter 1),

Choke mechanism faulty - carburettor models (Chapter 4A),

Fauﬂ_y _fuellcut-oﬁ solenoid - carburettor models (Chapter 4A),

Eu?cl’;i]achon system fault - fuel-injected models (Chapter 4B
r .

Other ignition system fault (Chapters 1 and 5A).

Low cylinder compressions (Chapter 2A or 2B).

Engine difficult to start when hot

Air filter element dirty or clogged (Chapter 1).
(Flhoke mechanism faulty - carburettor models (Chapter 4A),
aulty fuel cut-off solenoid - carburettor models (Chapter 4A).

Fuel injecti - fuel-inj
i 4C).} ion system fault - fuel-injected models (Chapter 48

Other iqnition system fault (Chapters 1 and 5A),
cylinder compressions (Chapter 2A or 2B).

oo Ooooooo

Battery terminal connections locse or corroded (Weekly checks).

Battery terminal connections loose or corroded (Weekly checks).

Battery terminal connections loose or corroded (Weekly checks).

Starter motor noisy or excessively-rough in
engagement

[] Starter pinion or flywheel ring gear teeth loose or broken
(Chapters 2A, 2B and 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
(Chapters 1 and 5B).

] Vacuum leak at the carburettor/throttle body or inlet manifold
(Chapter 4A, 4B or 4C).

] Blocked carburettor jet(s) or internal passages - carburettor
models (Chapter 4A).

(] Blocked injector/fuel injection system fault - fuel-injected models
(Chapter 4B or 4C).

Engine idles erratically

Air filter element clogged (Chapter 1).

Vacuum leak at the carburettor/throttle body, inlet manifold or
associated hoses (Chapter 4A, 4B or 4C).

Worn, faulty or incorrectly-gapped spark plugs (Chapter 1).
Uneven or low cylinder compressions (Chapter 2A or 2B).
Camshaft lobes worn (Chapter 2A or 2B).

Timing chain(s) incorrectly fitted (Chapter 2A or 2B).

Blocked carburettor jet(s) or internal passages - carburettor
models (Chapter 4A).

Blocked injector/fuel injection system fault - fuel-injected models
(Chapter 4B or 4C).

Engine misfires at idle speed

] Wom, faulty or incorrectly-gapped spark plugs (Chapter 1
(] Faulty spark plug HT leads (Chapter 1) e
[ Vacuum leak at the carburettor/throttle body, inlet manifold or
& ;Tsoclaled hoses (Chapter 4A, 4B or 4C),
ocked carburettor |et(s) or internal passa -

“ models (Chapter 4A), R A i

Blocked Injector/fuel injection system fauit - fuel-

(Chasrer 4 A % fuel-injected models
Distributor cap cracked or tracking internally (Ch

apter 1).

Uneven or low cylinder compressions (Chapt({ar 2Apor 28,}.

Disconnected, leaking, or perish
Chapter 4Dy %" ©f Perished crankcase ventilation hoses

00000 Oa
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2 .Coolingjystem
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Overheating

Insufficient coolant in system (Weekly checks).

Thermostat faulty (Chapter 3). \

Radiator core blocked, or grille restricted (Chapter 3).

Electric cooling fan or thermoswitch faulty (Chapter 3).

Pressure cap faulty (Chapter 3).

Ignition timing incorrect/ignition system fault (Chapters 1 and 5B).
(] Inaccurate temperature gauge sender unit (Chapter 3).

] Airlock in cooling system.

0

Overcooling
[ Thermostat fauity (Chapter 3). :
7| Inaccurate temperature gauge sender unit (Chapter 3).

.;-

3 Fuel and exhaust systems

External coolant leakage . G
Deteriorated or damaged hoses or hose clips (Chapter 1).
Radiator core or heater matrix leaking (Chapter 3). .
Pressure cap faulty (Chapter 3).

Coolant pump seal leaking (Chapter 3).

Boiling due to overheating (Chapter 3).

] Cylinder block core plug leaking (Chapter 2C).

Internal coolant leakage

[ Leaking cylinder head gasket (Chapter 2A or 2B).
[ Cracked cylinder head or cylinder bore (Chapter 2A, 2B or 2C).

0 o o o

Corrosion

Infrequent draining and flushing (Chapter 1).
Incorrect coolant mixture or inappropriate coolant type (Chapter 1).

Excessive fuel consumption

[ | Air filter element dirty or clogged (Chapter 1).
] Choke mechanism faulty - carburettor models (Chapter 4A).

0 Fuel injection system fault - fuel-injected models (Chapter 4B or 4C).
] Ignition timing incorrect/ignition system fault (Chapters 1 and 5B).

L1 Tyres under-inflated (Weekly checks).

Fuel leakage and/or fuel odour

(] Damaged or corroded fuel tank, pipes or connections
(Chapter 4A, 4B, 4C or 4D).

1 Carburettor float chamber flooding (float height incorrect) -
carburettor models (Chapter 4A).

4 Clutch

Excessive noise or fumes from exhaust system

Leaking exhaust system or manifold joints (Chapters 1, 4A, 4B
or 4C).
Leaking, corroded or damaged silencers or pipe
(Chapters 1, 4A, 4B or 4C).
| Broken mountings causing body or suspension contact
(Chapter 1).

Pedal travels to floor -
no pressure or very little resistance

;J Broken clutch cable (Chapter 6),
L Incorrect clutch cable adjustment (Chapter 6).

.____i Broken cl_utch release bearing or fork (Chapter 6).
L] Broken diaphragm spring in clutch pressure plate (Chapter 6).

Elutch fails to disengage (unable to select gears).
Ll Incorrect clutch cable adjustment (Chapter 6).

- Clutch disc sticking on gearbox input shaft splines (Chapter 6).

U Clutch disc sticking to flywheel or pressure plate (Chapter 6)

Ll Faulty pressure plate assembly (Chapter 6). :

O Clutch release mechanism worn or incorrectly assembled
(Chapter 6).

Clutch slips (engine speed in i
I creases,
Ncrease in vehicle speed). e

L Incorrect clutch cable adjustment (Cha
 clutc] pter 6).
H Clutch d!sc I!n!ngs excessively worn (Chapter 6).
E‘ I(:)lu:ch disc linings contaminated with oil or grease (Chapter 6).
aulty pressure plate or weak diaphragm spring (Chapter 6),

Judder as clutch is engaged

L1 Clutch disc linings contaminated with oil or grease (Chapter 6).

LI Cluteh disc linings excessively worn (Chapter 6).

Clutch cable sticking or frayed (Chapter 6).

Faulty or distorted pressure plate or diaphragm spring (Chapter 6).

_| Worn or loose engine or gearbox mountings (Chapter 2A or 2B).
Clutch disc hub or gearbox input shaft splines worn (Chapter 6).

]

Noise when depressing or releasing clutch pedal
D Worn clutch release bearing (Chapter 6).

Lj Worn or dry clutch pedal bushes (Chapter 6).

L1 Faulty pressure plate assembly (Chapter 6).

}:] Pressure plate diaphragm spring broken (Chapter 6),

L] Broken clutch disc cushioning springs (Chapter 8).
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Not assuming that a brake problem exists, make sure that the
Note:?: ﬁmg(;ols;u glangmon and coﬂgth inflated, that the front wheel
alignment is correct, and that the vehicle is not loaded with weight in an
unequal manner. Apart from checking the condition of all pipe and
hose connections, any faults occurring on the anti-lock braking system
should be referred to a Nissan dealer for diagnosis.

Vehicle pulls to one side under braking

[] Wom, defective, damaged or contaminated brake pads/shoes on
one side (Chapters 1 and 9). ;

[ Seized or partially-seized front brake caliper or rear wheel
cylinder/caliper piston (Chapters 1 and 9). .

[ Amixture of brake pad/shoe lining materials fitted between sides
(Chapters 1 and 9).

[] Brake caliper or backplate mounting bolts loose (Chapter 9).

[] Womn or damaged steering or suspension components
(Chapters 1 and 10).

Noise (grinding or high-pitched squeal) when

brakes applied

[ Brake pad or shoe friction lining material worn down to metal
backing (Chapters 1 and 9).

[l Excessive corrosion of brake disc or drum. (May be apparent after
the vehicle has been standing for some time (Chapters 1 and 9).

[] Foreign object (stone chipping, etc) trapped between brake disc
and shield (Chapters 1 and 9).

Excessive brake pedal travel

[0 Inoperative rear brake self-adjust mechanism - drum brake
models (Chapters 1 and 9).

[l Faulty master cylinder (Chapter 9).

[ Airin hydraulic system (Chapter 9).

[ Faulty vacuum servo unit (Chapters 1 and 9).

9 Suspension and steering

Brake pedal feels spongy when depressea
[] Airin hydraulic system(qh:a_pta’_r-'}?},. oy diSe i et W B g
[] Deteriorated flexible rubber brake hoses (Chapters 1 and 9), j
[] Master cylinder mounting nuts _ldosa".{Chapter-'Q).- \

[[] Faulty master cylinder (Chapter S).

Excessive brake pedal effort required to stop
vehicle

[] Faulty vacuum servo unit (Chapters 1 and 9).

[] Disconnected, damaged or insecure brake servo vacuum hose
(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).

[J Incorrect grade of brake pads or brake shoes fitted (Chapter 9).

[[] Brake pads or brake shoe linings contaminated (Chapter 9).

Judder felt through brake pedal or steering wheel
when braking
[] Excessive run-out or distortion of discs/drums (Chapter 9).

[C] Brake pad or brake shoe linings worn (Chapters 1 and 9).
[C] Brake caliper or brake backplate mounting bolts loose (Chapter 9).
[] Wear in suspension or steering components or mountings

(Chapters 1 and 10).

Brakes binding

] Seized brake caliper or wheel cylinder piston(s) (Chapter 9).
[l Incorrectly-adjusted handbrake mechanism (Chapter 1).

[J Faulty master cylinder (Chapter 9).

Rear wheels locking under normal braking

L Rear brake pad/shoe linings contaminated (Chapters 1 and 9).
(] Faulty brake pressure regulator (Chapter 9).

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.

Vehicle pulls to one side

L] Defective tyre (Weekly checks).

]
[ Excessive wear in suspension or steering components (Chapters 1
and 10).

Incorrect front/rear wheel alignment (Chapter 1).

Accident damage to steering or suspension components
(Chapter 1).

Wheel wobble and vibration

] Front‘ roadwheels out of balance (vibration felt mainly through the
steering wheel) (Chapters 1 and 10).

L1 Rear roadwheels out of balance (vibration felt th
! roughout the
vehicle) (Chapters 1 and 10). :

I Roadwheels damaged or distorted (Chapters 1 and 10).
LI Faulty or damaged tyre (Weekly checks).

LI Worn steering or sus ion jol
pension joints, bushes or com
(Chapters 1 and 10). Sl

L] Wheel bolts loose (Chapters 1 and 10).

Excessive pitchin i
or during be-akingg and/or rolling around corners,

U] Defective shock absorbers (Chapters 1 and 10).

L] Broken or weak spri :
and 10), Pring and/or suspension companent (Chapters 1

Worn or damaged anti-roll bar or mountings (Chapter 10).

@0

Wandering or general instability

L] Incorrect front/rear wheel alignment (Chapter 1).

[ Worn steering or suspension joints, bushes or components
(Chapters 1 and 10).

(] Roadwheels out of balance (Chapters 1 and 10).

LI Faulty or damaged tyre (Weekly checks).

L Wheel bolts loose (Chapters 1 and 10).

L] Defective shock absorbers (Chapters 1 and 10).

Excessively-stiff steering

—I Lack of steering gear lubricant (Chapter 10).

] Seci;zeg]track rod end balljoint or suspension balljoint (Chapters 1
and 10).

[l Broken or incorrectly-adjusted auxiliary drivebelt - power steering
(Chapter 1).

L] Incorrect front wheel alignment (Chapter 1).

[L] Steering rack or column bent or damaged (Chapter 10),

Excessive play in steering

I | Worn steering track rod end balljoints (Chapters 1 and 10).
!__{ Worn rack-and-pinion steering gear (Chapter 10).

|- Worn steering or suspension joi
joints, bushes or co
(Chapters 1 and 10). TR

Lack of power assistance

[] Broken or incorrectly-adjusted auxil i

L1 Incorrect power steering fluid level [ﬁr:eggv:::lci{ghamw -
[L] Restriction in power steering fluld hoses (Chapter 1-]

[ Faulty power steering pump (Chapter 10) '

L] Faulty rack-and-pinion steering gear (Chépter 10).
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10 Electrical system (continued)

screen/tailgate washers inoperative, or
rrggﬁsfactory ig%peration (continued)

Washer pump fails to operate

[] Broken ordisconnected wiring or connections (Chapter 12).

(7 Blown fuse (Chapter 12).

{1 Faulty washer switch (Chapter 12).

] Faulty washer pump (Chapter 12).

Washer pump runs for some time before fluid is emitted
from jets

[] Faulty one-way valve in fluid supply hose (Chapter 12).

Electric windows inoperative, or unsatisfactory in
operation

Window glass will only move in one direction

[] Faulty switch (Chapter 12).

Window glass slow to move

[J Incorrectly-adjusted door glass guide channels (Chapter 11).

[0 Regulator seized or damaged, or in need of lubrication
(Chapter 11).

[J Door internal components or trim fouling regulator (Chapter 11).

[J Faulty motor (Chapter 11).

Window glass fails to move _
(] Incorrectly-adjusted door glass guide channels (Chapter 11).
] Blown fuse (Chapter 12).

(] Faulty relay (Chapter 12).
[] Broken or disconnected wiring or connections (Chapter 12).

[] Faulty motor (Chapter 11).

Central locking system inoperative, or
unsatisfactory in operation

Complete system failure

[[1 Blown fuse (Chapter 12).

[] Faulty relay (Chapter 12).

[] Broken or disconnected wiring or connections (Chapter 12).
[] Faulty control unit (Chapter 11).

Latch locks but will not unlock, or unlocks but will not lock

[ Faulty master switch (Chapter 12).

[] Broken or disconnected latch operating rods or levers (Chapter 11).
[ Faulty relay (Chapter 12). .

[J Faulty control unit (Chapter 11).

One solenoid/motor fails to operate

Broken or disconnected wiring or connections (Chapter 12).
Faulty solenoid/motor (Chapter 11).

Broken, binding or disconnected latch operating rods or levers
(Chapter 11).

Fault in door latch (Chapter 11).

0 OEg
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converter A silencer-like device in
the exhaust system which converts certain
poliutants 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
plece 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 obtainedlby
accessing the diagnostic que of an engine
management computer. Thaa_ code can be
used to determine the area in the system
where a malfunction may be located. 1
Disc brake A brake design incorporating a
rotating disc onto which praka 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.

_Emargency 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 lengt s
movement between two parts. As appihd toa
crankshaft, the distance that the crankahaﬂ
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.

F

Fan clutch A viscous (fluid) drive coupling
device which permits variable engine fan
speeds in relation to engine speeds.

Feeler blade A thin strip or blade of hardened
steel, ground to an exact thickness, used to
check or measure clearances between parts.

Feeler blade

Firing order The order in which the engine
cylinders fire, or deliver their power strokes,
beginning with the number one cylinder.

Flywheel A heavy spinning wheel in which
energy is absorbed and stored by means of
momentum. On cars, the flywheel is attached
to the crankshaft to smooth out firing
impulses.,

Free play The amount of travel before any
action takes place. The “looseness” in a
linkage, or an assembly of parts, between the
initial application of force and actual
movement. For example, the distance the
brake pedal moves before the pistons in the
master cylinder are actuated.

Fuse An electrical device which protects a
circuit against accidental overload. The
typical fuse contains a soft piece of metal
which is calibrated to melt at a predetermined

current flow (expressed as amps) and breagk
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,
the weakest link in the circuit. U
fuse, a failed fusible link must
cut from the wire for replacement,
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" Aotor In a distributor, the rotating device

_ inside the cap that connects the centre

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.

Sealant A liquid or paste used to prevent
leakage at a joint. Sometimes used in
conjunction with a gasket.

Sealed beam lamp An older headlight
design which integrates the reflector, lens and
filaments into a hermetically-sealed one-plece
unit. When a filament burns out or the lens
cracks, the entire unit is simply replaced.
Serpentine drivebelt A single, long, wide
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.

_‘Slida 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 Tur
periphery of a wheel, shaped to engage witha

chain or drivebelt. Commonly used to refer to
Starter inhibitor switch On vehicles with an

automatic transmission, -a switch that

prevents starting if the vehicle is not in Neutral
or Park. ' W)
Strut See MacPherson strut.

T

Tappet A cylindrical component which
transmits motion from the cam to the valve
stem, either directly or via a pushrod and
rocker arm. Also called a cam follower.
Thermostat A heat-controlled valve that
regulates the flow of coolant between the
cylinder block and the radiator, so maintaining
optimum engine operating temperature. A
thermostat is also used in some air cleaners in
which the temperature is regulated.

Thrust bearing The bearing in the clutch
assembly that is moved in to the release
levers by clutch pedal action to disengage the
clutch. Also referred to as a release bearing,
Timing belt A toothed belt which drives the
camshaft. Serious engine damage may result
if it breaks in service.

Timing chain A chain which drives the
camshaft.

Toe-in The amount the front wheels are
closer together at the front than at the rear.
On rear wheel drive vehicles, a slight amount
of toe-in is usually specified to keep the front
wheels running parallel on the road by
offsetting other forces that tend to spread the
wheels apart.

Toe-out The amount the front wheels are
closer together at the rear than at the front.
On front wheel drive vehicles, a slight amount
of toe-out is usually specified.

Tools For full information on choosing and
using tools, refer to the Haynes Automotive
Tools Manual,

Traf:er 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.

n on the

emissions (as on

p

engine).

Universal joint or U-joint A-,daubl,e;_qur_;faq )
connection for transmitting power from a
driving to a driven shaft through an angle. A
U-joint consists of two Y-shaped yokes and a
cross-shaped member called the spider.

Vv

Valve A device through which the flow of
liquid, gas, vacuum, or loose material in bulk
may be started, stopped, or regulated by a
movable part that opens, shuts, or partially
obstructs one or more ports or passageways.
A valve is also the movable part of such a
device.

Valve clearance The clearance between the
valve tip (the end of the valve stem) and the
rocker arm or tappet. The valve clearance is
measured when the valve is closed.

Vernier caliper A precision measuring
instrument that measures inside and outside
dimensions. Not quite as accurate as a
micrometer, but more convenient.

Viscosity The thickness of a liquid or its
resistance to flow.

Volt A unit for expressing electrical
“pressure” in a circuit. One volt that will
produce a current of one ampere through a
resistance of one ohm.

W

Welding Various processes used to join
metal items by heating the areas to be joined
to a molten state and fusing them together.
For more Information refer to the Haynes
Automotive Welding Manual.

Wiring diagram A drawing portraying the
components and wires in a vehicle's electrical
system, using standardised symbols. For
more information refer to the Haynes

Automotive Electrical and Electronic Systems
Manual.



Dimensions and weights - REF=1

Discs
front brake - 9013
rear brake - 9¢13
Disconnecting the battery - REF*5
Distributor - 5B3
Door - 11A#7, 11Be2
front door exterlor handle - 11As10, 1186
handle and lock components - 11A#9, 1185
inner trim panel - 11As7, 11Be2
Interior handle - 11A=9, 11Bs5
lock motor - 11A=21, 11B+10
rear exterior handle - 11A*10, 11A=11, 11B*6
window glass and regulator - 11A#13, 11B+6
Driver's door lock switch - 11A=21, 11B+10
Driveshafts - B+1 ef seq
gaiter check - 118
oil seal - 7A=3, 7B*4
overhaul - 8¢6
removal and refitting - 82
rubber gaiters - B¢5

E

ECC control unit - 4A«12
Electric cooling fan(s) - 3¢5
Electric window components - 11A#22
electronic control unit - 11A«22
regulator motors - 11A*22
switches - 12A#7, 12B#3
Electrical fault-finding - 12A+2, 12Be2
Electrical systems - 0*15
Electronic control unit - 11As21, 11B«10
Electronically-controlled carburettor (ECC)
system components - 4A*11
Emissions control systems - 4De1 et seq
check - 115
Engine and automatic transmission - 2C*8
Engine and manual transmission - 2C+5
Engine in-car repair procedures -
2A+1 et seq, 2B+1 et seq
oil and filter renewal - 129
oil level - 012
overhaul - 2Ge4, 2C#9, 2Ce19
removal - 2Ce5
temperature sensor - 3s6
Engine removal and overhaul procedures -
2C+1 et seq
Engine/transmission mountings - 2A=20,
2B#21

Evaporative emissions control system -
4Ds1

Exhaust gas recirculation (EGR) Isystam -
4De2
gas sensor - 4D*5
gas sensor check - 1#15
Exhaust manifold - 4A#12, 4B#8, 4C*15
Exhaust system - 4A¢13, 4B+8, 4C*16
Exterior light units - 12A=13, 12B«8
front direction indicator - 12A13, 12B+8
front direction indicator side repeater -
12A#13, 12B+8
front foglight - 12A13, 1288
headlight - 12A*13, 12B+8
rear light cluster - 12A=*14
rear number plate light - 12As14, 12B9
reversing light and rear foglight - 12A=14,
12B+8
stop/tail light and rear direction indicator
light - 12A=14, 12B=8
Exterior mirror and associated
components - 11A#22, 11B#11

E

Facia panels - 11A=32, 11B#15
driver's side lower facia panel - 11A#33,
11B#*16
driver's side switch/ventilation
panel - 11A=33
facia centre switch/ventilation nozzle
housing - 11A«33, 11B*16
facia lower centre panel - 11A*34, 11B«18
glovebox - 11A=32, 11Be17
instrument panel surround - 11A*35, 11Be16
passenger's side lower facia panel - 11A#*32
steering column shrouds - 11A*34, 11B+15
upper facia assembly - 11A#35, 11Be18
Fault Finding - REFe12
Fluid seals - 7B+8
Flywheel - 2A+20, 2820
Front brake caliper - 9s14
Front brake pads - 1913, 96
Front bumper - 11Ae4, 11Be1
Front door
exterior door handle - 11A«10, 11B+6
lock - 11A®12, 11Be6
lock cylinder - 11A«11, 11Be6
window glass - 11A#13, 11Be6
window regulator - 11A=13, 11Be7
mounted loudspeakers - 124920, 12B«12
Front hub bearings - 107
Front suspension
anti-roll bar - 1016
centre and upper link assembly - 10#15
lower arm - 10e14
lower arm balljoint - 1015
strut - 10s10

Fuel filter renewal - 1415
Fuel gauge sender unit - 4A5, 4Be 4, 4C .
Fuel gauge, temperature gauge andoil _
pressure gauge - 12A*16 o
Fuel injection system - 4Be3, 4Bs5, 4B¢6,
4Cs5, 4Ce6, 4C8 o (M
Fuel injection system components - 4846,
4C+6, 4C*8 ey
Fuel injection/ignition system - 4Be5
Fuel pump - 4As4, 4Be4, 4G5
Fuel tank ;
removal and refitting - 4As5, 4Be5, 4C*6
Fuel/exhaust systems - 44+1 et seq,
4B+1 ot seq, 4C+1 et seq
Fuses and relays - 12As3, 12Bs2

G

Gauges
fuel - 12A=16
oil pressure - 12A=*16
temperature - 12A*16
Gearchange linkage - 7A#2
General repair procedures - REF#4
Glossary of technical terms - REF*20

H

Handbrake
‘on’ warning light switch - 925
cables - 9¢23
check and adjustment - 114
lever - 9222
Handles
front door exterior door - 11A*10, 11B«6
interior door - 11A+9, 1185
rear door exterior - 11A#10, 11A*11, 11Be6
Headlight beam alignment - 12A+14, 12B«9
Heated front seat components - 12A«23,
12Be12
Heater
air flap motors - 311
assembly components - 3¢12
blower motor - 311
blower moter resistor - 3«11
matrix - 3¢11
Heater/ventilation control unit - 312
Heater/ventilation system - 3¢7
Horn - 12A#16, 12B+10
Hose and fluid leak check - 1+13
Hub bearings
front - 10e7
rear- 1017
Hydraulic pipes and hoses - e
Hydraulic system bleeding - 9¢4
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check - 1920
front seat belt - 11425, 11Be11
belt stalk - 11A#25
m;nwim seat belt and buckles - 11A#26,
012
mgado seat belt - 11A#25, 11A+26, 11B+11
Seats - 11424, 11Be11
front seat - 11A=24, 11B+11
rear seat back - 11A#24, 11B=11
rear seat back side bolster - 11As24, 11Be11
rear seat cushion - 11A«24, 11Be11
Selector
cable - 7Be2
lever assembly - 7B#3
shaft oll seal - 7A#3, 7B+4
Sensors
alr conditioning system temperature - 3+6
boost pressure - 4A#11
coolant temperature - 4As12
crank angle - 4A,12
engine temperature - 36
exhaust gas - 4Ds5
vehicle speed - 4A#12,
Single-paint fuel injection - 4B+3
Spark plug renewal - 112
Speedometer - 12As15
drive - 7A4
drive cable - 12As17
Starter inhibitor/reversing light
switch - 7B»4
Starter motor - 5A+6
Starting and charging systems - 54+1 et seq
Steering and suspension check - 1+17
Steering
column - 1027
gear assembly - 1029
gear rubber gaiters - 10#31
wheel - 10026
Sump - 2A«17, 2Be15
Sunroof - 11A+23, 11Be11
Suspension and steering - 10+1 et seq
front anti-roll bar - 1016
front centre and upper link assembly - 10e15
lower arm balljoint - 10s15
lower arm - 1014
strut - 10#10

milaches 12A¢6, 12Be3

1283
clutch - 4As12

cooling fan - 3¢5

courtesy light/door ajar waming switches -

12Ae7, 12Be4

driver's side switch/ventilation panel-
mounted switches - 12A«6

electric sunroof switch - 12A#7, 12B#4

electric window switches - 12A«7, 12Be3

glovebox light switch - 12A=8, 12B+4

handbrake ‘on’ wamning light - 9¢25

heater blower motor switch - 12A«6

heater/ventilation control unit
switches - 12B3

ignition - 5As7, 1027

ignition switch/steering column lock -
1027, 12A+6, 12B+3

instrument panel surround switches -
12B+3

luggage compartment light switch - 12A8

12B+4

map reading light switches - 12A#8, 1284

neutral - 4A«12, 7A3

oil pressure warning light - 5A7

overdrive - 7B«5

power steering idle-up - 4A*12

reversing light - 7A=4

steering column combination switches -
12A+6, 12B*3

stop-light - 9#25

throttle valve - 4As11

window - 11A#22,

T

Tachometer - 12A+16
Tailgate - 11A*16, 11Be8
exterior handle - 11A#20
lock and handle components - 11A#18,
11Be9
lock motor - 11Ae21, 11810
washer nozzle - 12419, 12Bs11
wiper motor - 12A¢18, 12Be11
Temperature control cable - 3e8
Thermostat - 3¢4
Throttle body - 4B+5
Throttle housing - 4Ce4

bonm—eonsule-mountedmwhu 12&*71

Towlng 09

Track-rod end - 10-82

Tyres - 0¢14
pressures - 0817

LT i L
3 &g B 3 R D
U ¥

Unleaded petrol - 4A¢6, 4Be3, 4Ced

Vacuum servo unit - 9¢21 y
Valve clearances - 2A*14

Valves - 2C+12 iRt
Vehicle identification - REFe3 :
Vehicle speed sensor - 4A#12, 4Ce8

W

Washer _
fluid reservoir - 12A#19, 12Bs11
pump(s) - 12A=19, 12Be11
Weekly checks - 010
Wheel alignment check - 1¢18
Window regulator motors - 11A#22
Windscreen wiper motor and
linkage - 12A¢17, 12Be11
Windscreen, tailgate and fixed
windows - 11A«23, 11Be11
Windscreen/tailgate washer system
components - 12A=19, 12Be11
tailgate washer nozzle - 12As1 9, 12Be11
washer fluid reservoir - 12A¢19, 12Be11
washer pump(s) - 12A¢19, 12811
windscreen washer nozzle - 12A#19,
12Be11 :
Wipers
arm - 12A¢17, 128-10
blades - 0¢16

‘Wiring diagrams

Phase |and ll models - 12As24
Phase lll models - 12B+13. : i




Bt

IC ignition unit (carburettor models without
a catalytic converter) - 58+4
Identifying leaks - 0e9
Idle speed and mixture check and
adjustment - 110
ignition system - 58+1 et seq
check - 121
HT coil - 5Be3
power transistor unit - 58«4
switch - 5Ae7, 10+27
switch/steering column lock - 1027
timing - 5Be5
lllumination and waming light bulbs -
12A+16, 12B+10
Inlet manifold - 4A*12, 4B+7, 4C=11
Input shaft oil seal - 7A3
Instrument panel - 12A»15, 12B+10
analogue clock - 12A=16
digital clock - 12A+16
fuel gauge - 12A=16
oil pressure gauge - 12A*16
temperature gauge - 12A*16
illumination and warning light bulbs -
12A+16, 12B*10
printed circuit - 12A#16, 12B+10
tachometer - 12A*16
Iinterior door handle - 11A#9, 11Be5
Interior trim panels - 11A=27, 11B#12
boot lid inner trim panel - 11A«30, 11B*13
centre pillar trim panels - 11A*29, 11B12
door inner trim panels - 11A#29, 11B*12
footwell trim panels - 11A#27, 11Be12
front pillar trim panels - 11A*29, 11Be12
luggage compartment trim panels - 11A#29,
11Be12
rear parcel shelf - 11A#29, 1 1Be12
sill trim panels - 11A#27, 11B*12
tailgate inner trim panels - 11A30, 11B*14
Introduction - 0*4

J

Jacking and vehicle support - REF*5
Jump starting - 0¢7

K

Kickdown cable - 78°3

L

‘Lights on’ waming system - 12As16
Loudspeakers - 12A+20, 12B+12

front body pillar-mounted - 12A+20

front door-mounted - 12A#20, 12Be12

rear - 12A=20, 12Be12

rear parcel shelf-mounted - 12A¢20, 12B+12
Lubricants and fluids - 0+17

M

Main and big-end bearings - 2C+18
Maintenance schedule - 14
Major body damage - 11A«3, 11Be1
Manual transmission - TA*1 et seq

oil level check - 1#13

oil renewal - 1#24

oil seals - 7A*3

overhaul - 7A*6

removal and refitting - 7A*5
Master cylinder - 9¢19
Minor body damage - 11A*2, 11Be1
Mirrors

adjustment mechanism - 11A#23

assembly - 11As22

glass - 11A*22
MOT test checks - REF*8
Multi-point injection - 4Ce5

N

Neutral switch - 4A=12, 7A*3

O

Oil
cooler - 2B220
pressure warning light switch - SA=7
pump - 2A*18, 2B+18
Oil seals
driveshaft - 7A*3, 7B*4
Input shaft - 7A=3
manual transmission - TA*3
selector shaft - 7Ae®3, 7Be4
Overdrive switch - 7Be5

P

PCV filter renewal - 1022
Pedals
accelerator - 4As6, 4Be3, 4G4
brake - 820
clutch - 6e4
Piston rings - 2C+19
Piston/connecting rod assembly -
2C#16, 2C*23 g
Power steering
fluid level - 013
hydraulic system - 1031
idle-up switch - 4A#12
pump - 10031
Power transistor - 4A#11, 4Be7, 4CeB, 5Bs4
Printed circuit - 12A=16, 12B=10

R

Radiator - 33
Radio aerial - 12A#21, 12B#12
Radio/cassette player - 12A#20, 128+11
Rear brake
caliper - 9¢16
drum - 9¢14
pads - 1#14, 9«8
pressure-regulating valves - 9#23
shoe check - 117, 9¢11
Rear door
exterior handle - 11A*10, 11A*11, 1186
fixed window glass - 11A=14, 11Be7
lock - 11A#12, 11Be6
sliding window glass - 11A#13, 11B+7
window glass - 11A*14
window regulator - 11A=14, 11A*15, 11B*8
Rear hub bearings - 10+17
Rear suspension components
phase | & |l estate models - 10022
phase | & |l saloon & hatchback models -
1018
phase Ill models - 10024
Rear wheel cylinder - 8¢19
Relays - 12A#3, 12B+2
Reversing light switch - 7A*4
Right-hand driveshaft intermediate
bearing - 8¢6 sl
Roadside repairs -
Roadwheel balance check - 1420
Routine maintenance and
servicing - 1+1 et seq



Note: References throughout this index are'in the form

A

Accelerator
cable - 4A«5, 4Be3, 4Ce4
Pedal - 4A«6, 4Be3, 4Ce4
£ gements - Oeg
A!r bag system - 12A+23, 12Be12
Air cleaner air temperature control (ATC)
System - 4A+4
Air cleaner assembly - 4Ae3, 4Be3, 4Cs3
Air conditioning components - 3«13
Air conditioning system - 312
temperature sensor - 3¢6
Air conditioning system check - 1 *14
Air filter renewal - 121
Alternator - 5A*3
brushes and regulator - 5A«4
Anti-lock braking system (ABS)
components - 9+26
Anti-theft alarm system - 1 2A*22 12B=12
Automatic transmission - 781 et seq
fluid level check - 117
fluid renewal - 124
overhaul - 7Bs6
removal and refitting - 78¢5
Auxiliary air control (AAC) valve - 4Bs6,
4Ce7,4C*10
Auxiliary drivebelt checking and
renewal - 1+15

Battery - 0#15, 5A*2
Bleeding
braking system - 9e4
power steering hydraulic system - 1031
Body electrical systems
Phase | and Il models - 12A*1 et seq
Phase Il models - 12B+1 et seq
Body exterior
body trim strips and badges - 11A*24,
11Be11 Fi
fittings - 11A=23, 11Be
front grille panel - 11A*23, 11Be11
wheel arch liners - 11A=23, 11B+11
Bodywork and fittings
" Phase | and Il models - 11A+1 et seq
Phase Ill models - 11B*1 ot seq

Bonnet
lock - 11As7, 11Be2
release cable - 1 1A6, 11Be2
removal and refitting - 11A+6, 118e2
Boot lid - 11As15, 11Be8
lock - 11A17, 11Beg
Boot lid/tailgate and fuel filler flap release
cable - 11A¢20
Brakes
bleeding - ge4
calipers - ge14, 9¢15
disc - 9¢13
fluid level check - 013
front pads - 1¢13, 96
pedal - 920
rear pads - 1#14, 9eg
Braking system - 9¢1 et seq
Braking system vacuum servo unit
check - 1422
Bulbs (exterior lights) - 12A+8, 12Be4
front direction indicator - 12A+9, 1285
front direction indicator side
repeater - 12A«9, 12Be5
front driving light - 12A+9
front foglight - 12A10, 12Be5
front sidelight - 12A«9, 12Be5
headlight - 12Ae8, 12B+4
high-level stoplight - 12B«6
rear light cluster - 12A#=10
rear number plate light - 12A#11, 12B+6
reversing light and rear foglight - 12410,
12B#6
stop/tail light and rear direction indicator
light - 12A«10, 12Be5
Bulbs (interior lights) - 12A*11, 12B+7
ashtray illumination bulb - 12A#12
cigarette lighter illumination bulb - 12A#12,
12Be7
courtesy light - 12A*11, 12Bs7
glovebox light - 12A=12, 12B*7
heater control panel illumination
bulbs - 12As12, 12Be7
instrument panel lights - 12A=12, 12B*7
luggage compartment light - 12A+12, 12B+7
map reading light - 12A*11, 12B¢7
switch illumination bulbs - 12A*12, 12B+7
Bum
fronﬁ 1A=4, 11Be1
rear - 11A*5, 11B*2
Buying spare parts - REFe3

“Chapter Number” « “Page Number

C

Calipers
front brake - 9e14
rear brake - 9«18
Camshafts - 2A=15, 2Be1p
followers ?nd hydraulic adjusters - 2Be12
Carbon canister - 4De3
Carburettor - 4A¢6, A8,
Catalytic converter - 4De7
Central locking system components -
11A*21, 11B+10
Centre console - 11A=31, 11B+14
Changing the wheel - 0+8
Charging system - 5A«3
Cigarette lighter - 12A+16, 12Bs10
Clock
analogue - 12A#16
digital - 12A#16
Clutch - 6+1 et seq
adjustment check and control mechanism
lubrication - 114
assembly - 6+4
cable - 6+3
pedal - 6+4
release mechanism - 6¢6
switch - 4A#12
Compression test - 2A«4, 2B+4
Conversion factors - REFe2
Coolant
level - 0*12
pump - 3¢7
renewal - 1#23
temperature gauge sender - 3#6
Cooling, heating and ventilation
systems - 31 et seq
electrical switches - 3¢5
fan switch - 3¢5
hoses - 3¢3
Crankcase emissions control - 4D*1
Crankshaft - 2C+14, 2C+17, 2020
oil seals - 2A#20, 2B+20
pulley - 2A#6, 2B*5
block/crankcase - 2C*15
mm - 2A#16, 2B+ 14, 2C#12, 2613
cover - 2As4, 2Be4



btmker‘qssembry in @ conventional points-
type ignition, or to the distance between the
reluctor_or rotor and the pickup coil in an

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
cyilinder head.

Gasket

Gauge An instrument panel dispiay used to
monitor engine conditions. A gauge with a
movabie pointer on a dial or a fixed scaleisan
analogue gauge. A gauge with 2 numerical
readout is called a digital gauge.

H

Halfshaft A rotating shaft that transrqits

er from the final drive unit to a2 drive
wheel, usually when referring to a live rear
ﬁr;'nonic palancer A device dgsigr}ed to
reduce torsion or twisting vibration in the
crankshaft. May be incorporated in tﬁe

crankshaft pulley. Also known as a vibration

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
wﬂh_lﬁrottle body injection) or air only (port
fuel-injected vehicies) to the port openings in
the cylinder head.

J

ngp 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
cammied by the rear axie.

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 amm in
position.

Lockwasher A form of washer designed to
prevent an attaching nut from working lcose.

M

MacPherson strut A type of front
suspension system devised by Earie
MacPherson at Ford of Engiand. In its original
form, a simple lateral fink 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 modem so-called MacPherson
strut systems use a conventional lower A-_amﬁ
and don't rely on the anti-roll bar for location.
Multimeter An electrical test instrument with
the capability to measure voitage, curent and
resistance.

N

NOx Oxides of Nitrogen. A common tc_:xic
poﬂmantemittedbypetrolamddmeiengmes
at higher temperatures.

O

. 3 ; s
Ohm The unit of glectrical resistance. On
voit applied to a resistance of one ohm will
a current of cne amp. i
Ohmmeter An instrument for measunng

electrical resistance.

mpmssediﬂioagwewm"a“’e

Overhead valve ( W
ﬂwvafve-éiocaimm: > A e wi
with the camshaft located head, but

engine exhaust manifold, which
oxygen content in the exhaust
this information into an
called 2 Lambda sensor

P

Phillips screw A type ofscrewl"aemf'evig
cross instead of a slot for a DO!T&‘EQO{)&;
type of screwdriver.

Plastigage A thin strip of plastic thread
available in Gifferent sizes, used for measuring
Ciearances. For exampie, a strip of Plastigage
is laid across a bearing journal. The pans are
assembled and dismantied; the width of the
crushed strip indicates the clearancs between
jourmnal and bearing.

Senses the
and converts
Micanm'm

Propeller shaft The long hollow tube with
universal joints at both ends that cames
the transmission 1o the differential
on front-engined rear wheel drive velhicles.
Proportioning valve A hydraulic control
valve which fimits the amount of pressure 10
the rear brakes during panic stops 0 prevent
wheel lock-up.

R

Rack-and-pinion steering A steenng
system with a pinion gear on the end Gf the
steering shaft that mateswimarac*md
a geared wheel opened up and taid ﬂaﬁ
When the steering Mmeelisumed.ﬂ_'lem
tumns, moving the rack to the left or ight. Ths
movement is transmitted through the track
rods to the steering arms at the whesls.

Radiator A liguid-to-air heat transfer Maf %
designed to reduce the tempeﬁFW v

coolant in an intemnal combustion engne

power fro

have begun using B-13%a & . .,
substance that 1S
ozone in the upper
:':ckerar::n Awmmmmaﬁ
pivots on a stud. in an 9 spward
5 the rocker arm COUv= ﬂ;"nwﬂ
went of the pushrod into & S5
movement to open a vaive-
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Rere20 Glossary of technica| terms

A

ABS (Anti-]

sl Sy comtes s Lo
S ICally controlled, that senses
r:ﬁg;i:sn; whsal_ lockup during braking and
ok ss;gzuhc pressure at wheels that are
Air l'._lag An inflatable bag hidden in the
steering wheel (driver’s side) or the dash or
gloye_box (passenger side). In a head-on
collision, the bags inflate, preventing the driver
and front passenger from being thrown
fa_rward into the steering wheel or windscreen
Air c!eanar A metal or plastic housing.
containing a filter element, which rernovesl
dus? 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
ly used.

::?t?fgeeze 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 ot_her deposits tha:
would tend to clog the radiator a_nd coolan
passages and reduce cooling efficiency. o
Anti-seize compound A coating i
reduces the risk of seizing on fasteneri bt
are subjected to hlgll:s terr:jp:;?slures. su

: - :
et ma:r;c:ttrt;? fibrous mineral with great

' d in the
i istance, commonly Us€
'ggrrtp;:?ﬁ%h of brake friction materials.

Asbestos is a

Created by brake
inhaled or ingested

health hazard and the dust
systems should never be

:xhllehA shaft on \:Jhich a wheel revolves, or
¢ ch revolves with a wheel. Also, a solid

e;m that connects the two wheels at one
end of the vehicle, An axle which also

transmits powe
live axle.

r to the wheels is known as a

Arxleshaﬂ 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 shaftorin a
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
crankshaft.
Bleed nipple
cylinder, caliper

rod that's attached to the

A valve on a brake wheel
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 h

ydraulic brake system.

Brake bleeding

Brake disc Th
that rotates

e component of a disc brake

with the wheels.

—

Brake drum The com braka
that rotates with the wﬁ:an;m iy

Brake linings The fricti
Ction material
contacts the brake disc or drum to r:]la\r:lmt::

vehicle's speed. The linin
riveted to the brake pads 049 :hirs b

Brake pads The repl it

that Pinch the brake d?siczzg;at:\r;ct;{r:: e
appt)he:d. Brake pads consist of a fr?:t?gﬁ
rpr::tzrial bonded or riveted to a rigid backing
Brake shoe The Crescent-shaped carrier ¢
which the brake linings are mounted a g
which forces the lining against the rotati:
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
beilt.

Canister A container in an evaporative
emission control system; contains activated
charcoal granules to trap vapours from the
fuel system.

Canister

wehich mixes fuel With
rtions to provide 2
ignition

Carburettor A device
air in the proper propo
desired power output f_rom a spark
internal combustion engine.
Castellated Resembling the pata;p;‘s ,,3202
the top of a castle wall. For €
castellated balljoint swd nut.
Castor In wheel alignment,
forward tilt of the steering
positive when the steeringd
rearward

the bac 1
axis. Castor 1
axis Is inclined
at the top.

e
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Rers1s Fault finding
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9 Suspension and steering (

Tyre wear excessive

continued)

Ms worn on inside or outside edges

Tyres under-inflated
Incorrect camber or
{Chapter 1),

Worn steering or sus
(Chapters 1 and 10).
Excessively-hard cornering.
Accident damage.

(wear on both edges) (Weekly checks).
castor angles (wear on one edge only)

pension joints, bushes or components

10 Electrical system

Tyre treads exhibit feathered edges

[ Incorrect toe setting (Chapter 1),

Tyres worn in centre of tread

(] Tyres over-inflated (Weekly checks).

Tyres worn on inside and outside edges
[l Tyres under-inflated (Weekiy checks).
Tyres worn unevenly

Q Tyres/wheels out of balance (Chapter 1),

[[" Jl Excessive wheel or tyre run-out (Chapter 1),
L]

Worn shock absorbers (Chapters 1 and 10).
I Faulty tyre (Weekly checks).

Note: for problems associated with the starting system, refer to the
faults listed under Engine earlier in this Section.

sattery will not hold a charge for more than a few
ays

g

Battery defective internally (Chapter 5A).

Battery terminal connections loose or corroded (Weekly checks).
Auxiliary drivebelt worn or incorrectly adjusted (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

J O CHE

Auxiliary drivebelt broken, worn, or incorrectly adjusted (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).
Broken, 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
(Chapter 12).

Alternator faulty (Chapter 5A).

Lights inoperative

Qaoooa

Bulb blown (Chapter 12).

Corrosion of bulb or bulbholder contacts (Chapter 12).
Blown fuse (Chapter 12).

Faulty relay (Chapter 12). 5

Broken, loose, or disconnected wiring (Chapter 12).

Faulty switch (Chapter 12).

Instrument readings inaccurate or erratic
Instrument readings increase with engine speed

i3
d

Faulty voltage regulator (Chapter 12).

Fuel or temperature gauges give no reading

(]

Faulty gauge sender unit (Chapters 3, 4A, 4B or 4C).

Wiring open-circuit (Chapter 12).
% Falulty gauge (Chapter 12).
Fuel or temperature gauges
reading

“aulty gauge :
[D'_'I ::itliftlzihod-circult (Chapter 12).

give continuous maximum

sender unit (Chapters 3, 4A, 4B or 4C).

[) Faulty gauge (Chapter 12).

Horn inoperative, or unsatisfactory in operation
Horn operates all the time

] Horn push either earthed or stuck down (Chapter 12).
L] Horn cable-to-horn push earthed (Chapter 12).

Horn fails to operate

Blown fuse (Chapter 12).
| Cable or cable connections loose, broken or disconnected
(Chapter 12).
[l Faulty horn (Chapter 12).
Horn emits intermittent or unsatisfactory sound

[[] Cable connections loose (Chapter 12).
[J Horn mountings loose (Chapter 12).
O

1 Faulty horn (Chapter 12).

Windscreen/tailgate wipers inoperative, or
unsatisfactory in operation

Wipers fail to operate, or operate very slowly

[] Wiper blades stuck to screen, or linkage seized or binding
(Chapters 1 and 12).

[1 Blown fuse (Chapter 12),

[] Cable or cable connections loose, broken or disconnected
(Chapter 12).

[] Faulty relay (Chapter 12).

[] Faulty wiper motor (Chapter 12).

Wiper blades sweep over too large or too small an area of

the glass

[] Wiper arms incorrectly positioned on spindles (Chapter 1).

[] Excessive wear of wiper linkage (Chapter 1?}. )

[] Wiper motor or linkage mountings loose or insecure (Chapter 1<).

Wiper blades fail to clean the glass effectively

[] Wiper blade rubbers worn or perished {Wee:'dy chef.:ki.i

[] Wiper arm tension springs broken, or arm pivots seiZ
(Chapter 12). L

[ Insufficient windscreen washer additive to
road film (Weekly checks).

adequately remove

Windscreen/tailgate washers inoperative, or
unsatisfactory in operation

One or more washer jets inoperative

ked washer jet (Chapter 1 or 12).. !
S giosgonnectad. kinked or restricted fluid hose (Chapter 12)

[] Insufficient fluid in washer reservoir (Weekly checks).




rer1s Fault finding

: _Manual transmission
oi | wi
. :j:l tialrlhneurtc".?n' with engine running
Put shaft bearings worn (noise g St 2

pparent witl
released, but not when depressed) (Chapter ;Atlfﬂcr‘ pedal

[J Clutch releas i
e bearing worn (noise a i
_ pparent with
depressed, Possibly less when released) (Chaptarcél)jmh e

Wi
g Inom or damqged gearchange linkage (Chapter 7
= comrectly-adjusted gearchange linkage (Chapt, <)

l___, Worn synchroniser units (Chapter 7A).* gl
L1 Womn selector forks (Chapter 7A).* \

Vibration

!:l Lack of oil (Chapter 1).
] Worn bearings (Chapter 7A).*

Lubricant leaks

Leaking differential output oil seal (Chapter 7A)
Leakfng housing joint (Chapter 7A).* .
.A”hLeak;:w?r:nput shaft oil seal (Chapter 7A).*

oug € corrective action necessary
@scn‘bed Is beyond the scope of the r?o::er?:;iiﬁr:ﬁ:e :f}‘rmproms
information should be helpful in isolating the cause of the c .:' Iabove
that the owner can communicate clearly with a pm!essiénafor?reg;::r;};o

Noisy in one particular gear
] Worn, damaged or chipped gear teeth (Chapter TA).x

Difficulty engaging gears
C!utch fault (Chapter 6).
Qil level low (Chapter 1).
Worn or damaged gearchange li

. ge linkage (Chapter 7A).
Incorrectly-adjusted gearchange linkage (Chapter ?]A}
Worn synchroniser units (Chapter 7A).* .

Qoo

O000o

6 Automatic transmission

Note: Due to the complexity of the a { ission, it is diffi
BEThe Fome mechan}?; = rgropedy ;; E;mnzgg ra?;ssrg:ssmon; hrt is da.m(’:__uir a) Engine starting in gears other than Park or Neutral.

: rvice this unit. For b) Indicator panel indicating a gear other than the
problems qther than the following, the vehicle should be taken to a being used, ks / plodvidedscin. o
dealer sarwce‘depadm._enr or automatic transmission specialist. Do not c) Vehicle moves when in Park or Neutral.
be too hasty in removing the transmission if a fault is suspected, as d Poor gearshift quality or erratic gearchanges
most of the testing is carried out with the unit still fitted. Refer to Chapter 7B for the selector cable adjustment procedure

Transmission will not downshift (kickdown) with

Fluid leakage
accelerator pedal fully depressed

[7] Automatic transmission fluid is usually dark in colour. Fluid leaks

O

Transmission fluid brown, or has burned smell
] Transmission fluid level low, or fluid in need of renewal (Chapte

should not be confused with engine oil, which can easily be blown
onto the transmission by airflow.

To determine the source of a leak, first remove all built-up dirt and
grime from the transmission housing and surrounding areas using
a degreasing agent, or by steam-cleaning. Drive the vehicle at low
speed, so airflow will not blow the leak far from its source. Raise
and support the vehicle, and determine where the leak is coming
from. The following are common areas of leakage:

a) Oil pan (Chapter 1).

b) Dipstick tube (Chapter 1).

c) Transmission-to-fluid cooler pipes/unions (Chapter 78).

r1).

General gear selection problems

0

7 Driveshafts

ecking and adjusting the selector cable
ns. The following are common problems

a poorly-adjusted cable:

Chapter 7B deals with ch
on automatic transmissio
which may be caused by

Low transmission fluld level (Chapter 1).
Incorrect selector cable adjustment (Chapter 78),
Incorrect kickdown cable adjustment (Chapter 7B).

Engine will not start in any gear, or starts in gears
other than Park or Neutral

Incorrect selector cable adjustment (Chapter 78).

Incorrect starter inhibitor switch adjustment (Chapter 78).

Transmission slips, is noisy, or has no drive in

forward or reverse gears

] There are many probable causes for the above problems, but the
home mechanic should be concemed with only one m*bl!rw "
fluid level. Before taking the vehicleto a dealer or transmission
specialist, check the fiuid level and condition of the fluid as
described in Chapter 1, Correct the fluid level as necessary, of
change the fluid and filter if needed. If the problem persists,
professional help will be necessary.

Vibration when accelerating or decelerating

i ow speed
c"ck'in? 48 knocking polse pine b a4 1 Wom inner constant velocity joint (Chapter 8).
on full-lock) : od O] Bentor distorted driveshaft (Chapter 6.
(] Lack of constant velocity joint lubricant, possibly due to damag
gaiter (Chapter 8).

=

Wern outer constant velocity joint (Chapter 8).
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ere14 Fault finding

| Engine (continued)

=Ngi
:;ggzo misfires throughout the driving speed

Fuel filter choked (Chapter 1).

lF:::: tﬁﬂ;ﬁ;ﬁ. °|: ;!;-xliv&ry pressure low (Chapter 4A, 4B or 4C),
iy ocked, or fuel pipes restricted (Chapter 4A, 4B
Vacuum leak at the carburettor/thrott| i

! e body, inlet manifold
associated hosgs (Chapter 4A, 4B, 4C or 4[3::]. 55 el
Wormn, faulty or incorrectly-gapped spark plugs (Chapter 1).
Fguit_y spark plug HT {Chapter 1).
Dlstnbgtor cap cracked or tracking internally (Chapter 1).
Faulty ignition coil (Chapter 5B).
Uneven or low cylinder compressions (Chapter 2A or 2B).
Blocked carburettor jet(s) or internal passages - carburettor
models (Chapter 4A).
Blocked injector/fuel injection system fault - fuel-injected models
(Chapter 4B or 4C).

[S— S -~

LI

) L e

:ngine hesitates on acceleration

Worn, faulty or incorrectly-gapped spark plugs (Chapter 1).
Vacuum leak at the carburettor/throttle body, inlet manifold or
associated hoses (Chapter 4A, 4B or 4C).

Blocked carburettor jet(s) or internal passages - carburettor
models (Chapter 4A).
1 Blocked injector/fuel injection system fault - fuel-injected models

(Chapter 4B or 4C).

=ngine stalls

Vacuum leak at the carburettor/throttle body, inlet manifold or
associated hoses (Chapter 4A, 4B or 4C).

Fuel filter choked (Chapter 1).

Fuel pump faulty, or delivery pressure low (Chapter 4A, 4B or 4C).
Fuel tank vent blocked, or fuel pipes restricted (Chapter 4A, 4B, 4C
or 4D).

Blocked carburettor jet(s) or internal passages - carburettor
models (Chapter 4A).

Blocked injector/fuel injection system fault - fuel-injected models
(Chapter 4B or 4C).

=ngine backfires

1 Timing chain(s) incorrectly fitted (Chapter 2A or 2B).

] Vacuum leak at the carburettor/throttle body, inlet manifold or
associated hoses (Chapter 4A, 4B or 4C).

] Blocked carburettor jet(s) or internal passages - carburettor
models (Chapter 4A).

] Blocked injector/fuel injec

(Chapter 4B or 4C). '
Dil pressure warning light illuminated with engine
running
Low oil level, or incorrect oil grade (Vv;ek!y checks).

ulty oil pressure sensor (Chapter 5A).
\F;o:;y enli::'!e pearings and/or oil pump (Chapter 2C).
High engine operating temperature (Chapter 3). 5
Qil pressure relief valve defective (Chapter 2A or ).

il pick-up strainer clogged (Chapter 2A or 2B).

LJd L
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tion system fault - fuel-injected models

15 L 0 5

Engine runs-on after switching off

Excessiug carbon build-up in engine (Chapter 2C)

High engine operating temperature (Chapter 3). :

H Eau:ty ]fuel cut-off solenoid - carburettor models (Chapter 44)

] Fuel injection system fault - fuel-inj '
o y uel-injected models (Chapter 4B

Engine lacks power
L1 Timing chain(s) incorrectly fitted (Chapter 2A or 2B)
Fuel filter choked (Chapter 1). '
Fuel pump faulty, or delivery pressure low (Chapter 4A, 4B or 4
Uneven or low cylinder compressions (Chapter 2A or 2'8} N,
Worn, faulty or incorrectly-gapped spark plugs (Chapter i}
Vacuum leak at the carburettor/throttle body, inlet manito!c.i or
2 associated hoses (Chapter 4A, 4B or 4C).
[] Blocked carburettor jet(s) or internal passages - carburettor
~ models (Chapter 4A).
[[] Blocked injector/fuel injection system fault - fuel-injected models
(Chapter 4B or 4C).
[Tl Brakes binding (Chapters 1 and 9).
[] Clutch slipping - manual transmission models (Chapter 6).

ao

ooooo

Engine noises

Pre-ignition (pinking) or knocking during acceleration or
under load

[] Ignition timing incorrect/ignition system fault (Chapters 1 and 5B).

[ Incorrect grade of spark plug (Chapter 1).

] Incorrect grade of fuel (Chapter 1),

Vacuum leak at the carburettor/throttle body, inlet manifold or

associated hoses (Chapter 4A, 4B or 4C).

] Excessive carbon build-up in engine (Chapter 2C).

(] Blocked carburettor jet(s) or internal passages - carburettor
models (Chapter 4A).

[ Blocked injector/fuel injection system fault - fuel-injected models
(Chapter 4A or 4B).

Whistling or wheezing noises

[] Leaking inlet manifold or carburettor/throttle body gasket
(Chapter 4A, 4B or 4C). i et

[] Leaking exhaust manifold gasket or pipe-to-manifold joint
(Chapter 4A, 4B, 4C or 4D).

[] Leaking vacuum hose (Chapters 4A, 4B, 4C, 4D, 5B and 9).

[] Blowing cylinder head gasket (Chapter 2A or 2B).

Tapping or rattling noises

[] Worn valve gear or camshaft (Chapter 2A or 2B).

[ Ancillary component fault (coolant pump, alternator, etc)
(Chapters 3, 5A, etc).

Knocking or thumping noises

[] Worn big-end bearings (regular heavy knocking, perhaps

under load) (Chapter 2C). in

Worn main bearings (rumbling and knocking, perhaps worsening

under load) (Chapter 2C).

Piston slap (most noticeable when cold) {Chapte: 2C)e-tc)

Ancillary component fault (coolant pump, alternator;

(Chapters 3, 5A, etc).

less

N
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Rers12 Fault finding
e

Fuel and exhaust systems .............3 [ Wheel wobbleand vibration

=G i e ] Excessive pitching and/or rolling around corners, or during

Fuel leakage and/or fuel odour ) braking

Excessive noise or fumes from exhaust system (] Wandering or general instability
[} Excessively-stiff steering

: [T Excessive play in steering
1 Lack of power assistance
Clutch ....covvnenecnsrannrnennesees® [ Ty vearoxcessive

1 Pedal travels to floor - no pressure or very little resistance

ml - : % L T (TN p - ___'--—_.______—
= E:g:::trzlg to rotate when attempting to start «++.1  Automatic transmission
.| Engine dl'fﬁ:;:?{ f;“‘,“"“ not start H Fluid leakage s o S e
=4 start when cold Transmission fluid brown, o ;
S Engine :.:::‘t&::t;? start when hot B General gear selaction'prbb[arx:bumad Ainel
sy or excessively-rough in e Transmission will not downshi !
[:]] Ezgiine Istaﬂs' but stops Immediately el ngagement depresésd ft (kickdown) with accelerator ully
f;’] = gine idles erratically L] Engine will not start in any gear, or starts in |
j E“Q:ne rn:sﬁres at idle speed, or Neutral gears other than Park
+) Engine misfires throughout the drivi [} Transmission sli i (oo
™ o n ps, shifts roughly, ’
= Eng!ﬁ& hesitates on acceleration Sl oG forward or reverse gears gn'y, Is noisy, or has no drive in
.| Engine stalls 1
L] gf:gine backfires Driveshafts .......... ;
.. Oil pressure warning light illuminated wi - ] Clicking or knocking no S L Gl
= : ted with engine runni e ing or knocking noise on turns (at slo
- Englne runs-on after switching off gine running [} Vibration when accelerating or dece&eratin'g speed on full-lock)
.| Engine lacks power :
_] Engine noises Braking system ............... 8 j
E; Vehicle pulls to one side under braking Bt i
| Noise (grinding or high-pitched squeal) when brak , i
- = ; es
COOIII’IQ system g e R ! 2 L Excessive brake pedal travel applied %
[JcOvethaating " hrre s . L Brake pedal feels spongy when depressed 5
Overcooling ! : Exgessive brake pedal effort required to stop vehicle j“
F N0 Goolant leakade = Bl;a E:;’ :: ;;r;ugh brake pedal or steering wheel when braking ; i
nternal coolant | M : -
FhiBorosion ant leakage |1 Rear wheels locking under normal braking 9
. . 3
Suspension and steering systems .......9 !
f_ Vehicle pulls to one side 1
i

TETT R

!
¥
i
4
k.
R,
\

] Cluteh fails to disengage (unable to select gears) Electrical system i i A RS 10
] Clutch slips (engine speed increases, with no increase in vehicle (] Battery will not hold a charge for more than a few days
s speed) : (] Ignition/no-charge warning light remains illuminated with engine
T Judder as clutch is engaged &ihnihg
1shloloe whent cepres=iny of releasing clutch pedal ["] Ignition/no-charge warning light fails to come on
() Lights inoperative

% (] Instrument readings inaccurate or erratic
Manual transmission . .....«-sserer=xs Lo Horn inoperative, or unsatisfactory in operation A
] Noisy in neutral with engine running ] i\;:?as;{:;;zem‘tallgate wipers inoperative, or unsatistactory
[ ] Noisy inone particular gear _ . W
] Dk |qate washers inoperative, or unsatisfactory
(] Difficulty engaging gears J z\:;z:i;?orien.’tai gate p
8t (] Electric windows inoperative, or unsatisfactory.in ope_ratic‘ﬁ
Ligabeton [] Central locking system inoperative, or unsatisfactory in opef@

[] Lubricant leaks

S
i imately may

ult recurs, and ultimate

wiser if the fa d U an was

have spent more time an i
ical approach W
necessary. A calm and logical apP o

Introduction

The vehicle owner who does his or her own Sympt'(l} il
maintenance according 10 the recommended of miles. se
occasionally fail wit

ms over hundreds or even thousands
e components which do
hout warning are often

: o use this ke : satisfactory in the 19
service schedules should not hjf\tf:: Modern  small and easily carried in the \rE_ahlcle. be fo;lnd to t::kr:ci'; To account any warning
section of the m?nual e hat ‘provided With any fault-finding, the st step oy Ml way;: malities that may have been
component reliablity s eeh : ItF:"oration dqecide where to begin investigations. signs or a tr:luf oriod preceding the fault -
those items subject to Wear O FE iy Sometimes this Is 0DVIOLS. but on other noticed In M BEEC o gauge readinde
are inspected of r.enewed o 91?‘;[ rare, occasions, a jittle detective work will be power IO: s'eusg etc - and remember that
intervals, sudden fallure fsconpai It f necessary. The owner who makes half a unusual sm o'nants such as fuses of park

ite do not usually just happen as a resu’t o haphazard ~ adjustments  of i oL LMD olntars o 80Mm
s ' lop over a period of ggzall ccessful in curinga  plugs may only be P

reptacements may be su

, but deve
sudden failure ptoms), but will be none the underlying fault:

failures in particular

by characteristic fault (or its sym

time. Major mechanical
are usually preceded




Rers10 MOT test checks

Exhaust system

L] Stant the engi
. gine. With your assi
holding a rag over the tailpipe, chac:tg::

leaks. Repair or renew

entire system for
leaking sections,

3 Checks carried out
WITH THE VEHICLE RAISED
AND THE WHEELS FREE TO
TURN

Jack up the front and rear of the vehicle,
and securely support it on axle stands.
Position the stands clear of the suspension
assemblies. Ensure that the wheels are
clear of the ground and that the steering
can be turned from lock to lock.

Steering mechanism

1 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 5ilgns of
damage or leakage of the fluid hoses, pipes or
connections. Also check for excessive
stiffness or binding of the steering, a miss!ng
split pin or locking device, or severe corrosion
of the body structure within 30 cm of any
steering component attachment point.

Front and rea :
wheel beaﬂn;ss"8pens'on and

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,

§uspeqsion balljoints, or suspension mount-
Ings, pivots and attachments.

L] Now grasp the wheel at the 12 o’clock and
6 o‘clogk positions and repeat the previous
inspection. Spin the wheel, and check for

roughness or tightness of the front wheel
bearing.

[0 If excess free play is suspected at a
component pivot point, this can be confirmed
by using a large screwdriver or similar tool
and levering between the mounting and the
component attachment. This will confirm
whether the wear is in the pivot bush, its
retaining bolt, or in the mounting itself (the
bolt holes can often become elongated).

(] Carry out all the above checks at the other
front wheel, and then at both rear wheels.

Springs and shock absorbers

[] Examine the suspension struts [wpen
or serious fluid leakage, corrosion,

applicable) f :
o?pdamaga to the casing. Also check the

curity of the mounting paints.
SDelf ct::il springs are fitted, check that the
spring ends locate in their seats, and that the
spring Is not corroded, cracked or broken.
[11f leaf springs are fitted, check that all

intact, that the axle Is secyrely
joyesare ! and that there is no

ached to each spring,
3t;terioratlon of the spring eye mountings,

bushes, and shackles.

L] The same general ¢

finepj with other susp:iill{csma?;w i
torsion bars, hydraulic displacerea' e
Ensure that all mountings and attac;: o
secure, that there are no signs i

wear, corrosion or damags, and o ik
t;{pes) that there are no ﬂulci lea
pipes.

[l Inspect the shock absorb
serious fluid leakage. Chec
mounting bushes or attach
to the body of the unit.

Driveshafts
(fwd vehicles only)

L] Rotate each front wheel in turn and inspect
the constant velocity joint gaiters for splits or
darr_nage. Also check that each driveshaft js
straight and undamaged.

ers for signs of
k for wear of the
ments, or damage

J (5t

Braking system
[]If possible without dismantling, check
brake pad wear and disc condition. Ensure
that the friction lining material has not worn
excessively, (A) and that the discs are not
fractured, pitted, scored or badly womn (B).

the rigid brake Pipes

ine all f
!u:rllgs:inrgath the vehicle, and the i!;xrble
hose(s) at the rear. Look for conoﬁn;,lgns L
or insecurity of the pipes: anq 0 i
bulging under pressure, chafing, )
deterioration of the flexible h ihe ik
[] Look for signs of fluid Ieakst:& n
calipers or on the brake backpla

renew leaking components. L whle Jour
] Slowly spin each whee Phiss
assistant depresses and g

footbrake. Ensure that each brake il‘-’;opﬂfa .
and does not bind when the pedﬂJ released




Reres MOT test checks

This is a guide to getting your vehicle

Obviously it will not be i
Possible to examine
standard as the professional MOT tester. However, working through

the following checks will i
= enable you to identi
before submitting the vehicle for 1h); test. ntify any problem areas

Wh_ere a testable compone

through the MOT test.
the vehicle to the same

fr:er_\d to use the vehicle with the component in that condition. If the
vehicle prasgnted is clean and evidently well cared for, the testér may
be more inclined to Pass a borderline component than if the vehicle is
scruffy and apparently neglected.

It has only been possible to summarise the test requirements here
based on the regulations in force at the time of printing. Test standardé
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

[l Test the operation of the handbrake.
Excessive travel (too many clicks) indicates
incorrect brake or cable adjustment.

[] Check that the handbrake cannot be
released by tapping the lever sideways. Check
the security of the lever mountings.

[ Check that the brake pedal is secure and in
éood condition. Check also for signs of fluid
leaks on the pedal, floor or carpets, which
would indicate failed seals in the brake master
%:%E:;k the servo unit (when applicable) by
operating the brake pedal several times, then
keeping the pedal depressed and starting "-1:?1
engine. As the engine starts, the pedal wi
move down slightly. If not, the vacuum hose
or the servo itself may be faulty.

Steering wheel and column

[J Examine the steegingp(*vmwas 0:0{: r:‘-Iracturea‘. or
of the hub, s . .

Boz'le;v??he steering wheel from side u:-t s:t::
and then up and down. Check tha’ s
steering wheel is not loose on the colu ut'
indicating wear or a8 loose retaining nut.
Continue moving the steering wheel as before,
butalsotumitsiigtmyfmmlaﬂto;_igt:m V.
[] Check that the steering whe: is &

on the column, and that there is no abnormal

Footbrake ‘
heck that it
the brake pedal and check IF
EIQE: grc::?:reep down to the floor, ig;c:ltlr:fa;
nder fault. Release t_he dal,
m?::: l;.;e:.:;]tl:»nds. then depress it aga;n.mlf f:rt::
:edal travels nearly to the floor befo

ir is
resistance is felt, brake adjustment or repair

ecessal there is
' _If the pedal feels spongy, ke
:Ir in thr‘efr hydraulic system which mus

removed by pleeding.

movement of the steering wheel, ingllcallnq
wear in the column support bearings of
couplings

Windscreen, mirrors and sunvisor

be free of cracks of
ithin the driver &

| The windscreen must
other significant damage Wit :
field of view. (Small stone chips ;r: :ocmure.
able.) Rear view mirrors must b
intact. and capable of being adjustec.

B e o - L
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Introduction
A selection of good tools is a fundamental
l'equi!_'emant for anyone contemplating the
g::q;znance_ and repair of a motor vehicle.

; owner who does not possess any,
their purchase will prove a considerable
exDen.se. 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.

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
1I:ioth types of spanner.

BEE: - EEE
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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:

Fiat 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 (juniar)

Tyre pump

Tyre pressure gauge

Oil can

Qil filter removal tool

Fine emery cloth

Wire brush (small)

Funnel (medium size)

Sump drain plug key (not all vehicles)

'Hqsa clamp :

Repair and overhayj tool kit

These tools are virtual|
anyone undertaklng'any major re o
motor vehicle, and are addhionar?(iﬁ?:gs:

given in the Maintenance and

MinNor repair fisf
Included in this list is a comprehensive Sl;ltist}
sockets. Although these are expensive lh:y

will be found invaluable as th :

versatile - particularly if vaﬁous?ﬂxz :::

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 Spacial list:

L) Sockets (or box spanners) to cover rangef

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 handile 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

O 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 trofley or hydraulic type)

Light with extension lead

Universal electrical multi-meter

Y essential for

ElE) gy Elasali]
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Reres General repair procedures

Whenever servicing,

repair or overh
is carried out on the s

car or its components
observe the following procedures anci

instructions. This will assist in carrying out the

operation efficiently and to a pr.
ofessi
standard of workmanship. : S

Joint mating faces and gaskets

When separating components at their
njat‘mg.taces. never insert screwdrivers or
sm‘nlar_ 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

il seals can be removed by levering them
out with a wide flat-bladed screwdriver or similar
implement. Alternatively, a nurr?ber 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 t_he seal is easily
damaged, and will not seal if the surface it
contacts is not completely clean and free_ fr_om
scratches, nicks or grooves. If the ongm;l
sealing surface of the component cannot de
restored, and the manufacturer has not ma al
provision for slight relocation of the se:t
relative to the sealing surface, the compone

renewed.
shgg;t::el:;et the lips of the setal.frc::;:\e.an;;él 3:];;&%?[
which may damage them. in e are
fitting. Use tape or @ comcfal s _e: el
le. Lubricate the seal lips w[t (o]
ﬁ:’and. on duf\:;l:\pm :eems, fill the space
ips with grease.
bem?::stg;:e‘:wise stated, oil seals must be

fitted with their sealing lips toward the

lubricant to be pealed: ock of wood of the
il O O el iandi e

i I
|dered, drive the sea
) L: ¢ +ha ceal housing is

unshouldered, the seal should be fitted with

its face flush with the hou (
_ sing top fac
otherwise instructed), g gy

Screw threads and fastenings

Seized nuts, bolts and screws are quite a
f:omrnon occurrence where corrosion has set
ln._andlthe use of penetrating oil or releasing
fluid W.I" of&en 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.

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.

When tightening a castellated nut to accept
a split pin, tighten the nut to the specified
torque, where applicable, and then tighten
further to the next split pin hole. Never slacken
the nut to align the split pin hole, unless stated
in the repair procedure.

When checking or retightening a nut or bolt
to a specified torque setting, slacken the nut
or bolt by a quarter of a tumn, and then
retighten to the specified setting. However,
this should not be attempted where angular
tightening has been used. ¢

For some screw fastenings, notably
cylinder head bolts or nuts, torque wrench
settings are no longer specif'!ed for thfr latter
stages of tightening, “angle-tightening being
called up instead. Typically, a falrl_y low torque
wrench setting will be applied to the
bolts/nuts in the correct sequence, followed

tages of tightening through
by one or more stag
specified angles.

Locknuts, locktabs and washers

tening which will rotate agains_t a
cofrgof::nt orghousing during tight_enmg
should always have a wasrr:er :;t;veen it an

t component or housing.
mes::erlﬁ'u\;al;r splif?vashers should a1way_s._be|
renewed when they are used to lock a critical
component such as a big-end hl?e:r::g
retaining bolt or nut. Locktabs wi rcn o
folded over to gain a nut or bolt sho

renewed. ]
alwsﬂ::;f:king nuts can be re-used in b;:;:r;
critical areas, prowdiqg resistance |:anth'3 e
when the locking portion passes ‘:‘f{, e
or stud thread. However, it shou emelec
that self-locking stiffnuts tend to lose

——————l
effectiveness after lon

should then be ranewedga:aan:g;o
Split pins must always b
new ones of the correct size
When thread-lockin
on the threads of a fas
used, it should be cleaned i i
brush and solvent, and fra?sftf\ v:::?na s
applied on reassembly. R

Special tools

Sc_:me repair procedures in this manual
entail the use of special tools such as a press
two or three-legged pullers, spring com.
pressors, etc. Wherever possible, suitabls
readily-available alternatives to the manu-
facturer's special tools are described, and are
shown in use. In some instances, where no
alternative is possible, it has been n
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 tha
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,

f use, and
erof course,
€ replaced With
for the hole,

g Compound is foy
tener which is to be r?

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. If none of
these facilities are available, consult your local
Environmental Health Department, or the
National Rivers Authority, for further advice.

With the universal tightening-upﬂoi legis-
lation regarding the emission of emrlronm?{;-
tally-harmful substances from motor vehic Zd
most vehicles have tamperproof devices ﬁt‘t :
to the main adjustment pointsloi the u:!
system. These devices are primarily dﬁgsf:}ng
to prevent unqualified persons from ac L O
the fuel/air mixture, with the chant

i in toxic emissions:
consequent increase in 102 o
such devices are found during 5@

S5 ble, be
overhaul, they should, wherever POSCLil,
or current

renewed or refitted in acc
manufacturer's requirements
legislation.

66 free.
03"92:2 33 . number




- Rer2 Conversion factors

~ Wg (distance)
ot () X254 = Milime i R
m@ X0.305 = Met mt{:‘; (mm) X 0.0394 = Inches (in)
bl X 1609 = Kilometres (km) X 3.281 = Feet (f)
Volume (capacity) X 0621 = Miles
lmm']: :l‘cpihr?tsg((?} in; ]na] X 16.387 = Cubic Cenﬁmetres (cc' cm’} 5
b uartsmp pt) X 0.568 = Litres () i X 0.061 = Cublc_mc:hes (cu in; in?)
e ooy X 1137 = Litres () X 176 = Imperial pints (imp pt)
pena quafts "mp qt} X 1.201 = us X 088 = |mpe|13| quarts {]mp qt)
US quarts (US qt) > quarts (US qt) X 0.833 = Impen
3 9 X 0946 = Litres () perial quarts (Imp qt)
Imperial gallons (imp gal) X 4546 = Litres () X 1.057 = US quarts (US qt)
Imperial gallons (Imp gal) x 1201 = US gallons (US X 022 = Imperial gallons (Imp gal)
US gallons (US gal) X 3.785 = Litrsb () (US gal) X gggi = Imperial gallons (Imp gal)
& ass (WEight) x 0. = US gallons (US gal)
nces (oz i
Pounds (b) i el e e
: = Kilograms (kg) X 2,205 = Pounds (Ib)
Force
Ounces- :
Pounds-gx (ri)z:‘IEZJ X 0.278 i Newtons (N) X 3.6 = OQunces-force (ozf; 02)
{Ibf; Ib) X 4.448 = Newtons (N) x 0.225 = Pounds-f bf;
Newtons (N) LY g T r ; : = Pounds-force (Ibf; Ib)
grams-force (kaf; kg) X 981 = Newtons (N)
Pressure
Pm_mds-!‘c?rce per square inch x 0.070 = Kilograms-force per square X 14.223 = Pounds-force per square inch
(psi; Ibf/in®; 1b/in%) centimetre (kgf/cm?®; kg/cm?) (psi; Ibf/in?; 1b/in)
Pounds-force per square inch X 0.068 = Atmospheres (atm) X 14.696 = Pounds-force per square inch
(psi; Ibf/in?; Ib/in?) (psi; Ibf/in?; Ib/in?)
Pounds-force per square inch x 0.0689 = Bars x 145 = Pounds-force per square inch
(psi; Ibf/in?; Ib/in?) : (psi; Ibt/in®; Ib/in?)
Pounds-force per square inch X 6.895 = Kilopascals (kPa) x 0.145 = Pounds-force per square inch
(psi; Ibf/in®; Ib/in%) (psi; Ibf/in?; Ib/in?)
Kilopascals (kPa) X 0.01 = Kilograms-force per square X 98.1 = Kilopascals (kPa)
centimetre (kgf/cm?; kg/cm?)
Millibar (mbar) x 100 = Pascals (Pa) x 0.01 = Millibar (mbar)
Millibar (mbar) X 0.0145 = Pounds-force per square inch x 68.947 = Millibar (mbar)
(psi; Ibf/in?; Ib/in%)
Millibar (mbar) x 0.75 = Millimetres of mercury (mmHg) x 1.333 = Millibar (mbar)
Millibar (mbar) x 0.401 = Inches of water (inH,0) x 2,491 = Millibar (mbar)
Millimetres of mercury (mmHg) x 0.535 = Inches of water (inH,0) x 1.868 = Millimetres of mgrcury (mmHa)
Inches of water (inH,0) x 0.036 = Pounds-force per squareinch x 27.68 = Inches of water (inH0)

(psi; Ibf/in?; 1b/inf)
Torque (moment of force)

Pounds-force inches x 1.152 = Kilograms-force centimetre x 0.868 = Poqm_ds-tprce inches
in; Ibi f cm; kg cm) (Ibf in; tb in)
Skl x 0113 = ggwton m?aires (Nm) x 885 = Pounds-force inches
(Tt;.:{ndls:?r)ce O : 4 (Ibf in; 1b in)
in; Ib in ! 2
; i & force feet (bfft: Ibf) x 12 = Pounds-force inches
Pounc.:ls-fprca inches X 0.983 Pounds-force { et i
g:fui:&:fg?ce feet (lbf ft; Ib ft) x 0.138 = Kilograms-force metres x 7.233 = Pounds-force feet (Ibf ft; b ft)
(kgf m; kg m) ‘
force 0.738 = Pounds-force feet (Ibf ft; Ib ft)
: % 1.356 = Newton metres (Nm) X
g 1[9;6;':“9.?f e x 0.102 = Kilograms-force metres x 9.804 = Newton metres (Nm)
Newton me Gk
Ilfl’o?s:?\:er (hp) x 745.7 = Watts (W) x 0.0013 = Horsepower (hp) :
. i
i pee = lles/hr; mph) 3
Hﬂeﬁ!sopfrlth!ug?mlleamg)mph) x 1.609 = Kilometres per hour (km/hr; kph) x 0.621 = Miles per hour (m o
- ; : - q
| . ion* (mpg) ST
: € 44 -t" on oS (km/1 x 2.825 = Miles per gallon, Imperial o
F“Bl consump (mpg) x 0354 = Kilom per litre ) D = e e U et ¥
~ Milespergalion, US(mpg) X B4 7 i

. ture o Isius (D ma‘g(}gntiﬂmdﬁ; °C]=(‘F--32}! 0.56 _




