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Dimensions and weights

Note: Al figures and dimensions are approximate and may vary

Dimensions Weights
Kerb weigh:
a72sm 8% kg
3995m  C15/Champ Van 850kg
4237m  BXSaloon (non-Turbo) 990kg
439m  BXSaloon (Turbo) ... 1025 kg
BX Estate (non-Turbo) ... 1037 kg
1526m B Estate (Turbo) 1077 kg
1636 m
1682m 750 kg
1100kg
1410m
1801 m 60kg
1360m 75kg
1431 m 100kg
2420m 2050kg
2660m 2600 kg




rere  GONversion factors

Length (distance)
Inches (in) 254 = Millimetres (mm) x 0.0394 = Inches (in)
Feet (ft) x0305 = x 3281 = )
Miles Xx1.609 = Kilometres (km) x 0621 = Miles
Volume (capacity)
Cubic inches (cu in; in?) X 16.387 = Cubic centimetres (cc; cm’) x 0.061 = Cubic inches (cu in; in")
Imperial pints (Imp pt) x 0.568 = Litres (1) x 1.76 = Imperial pints (imp pt)
Imperial quarts (Imp qt) X 1.137 = Litres (1) x 088 = Imperial quarts (Imp qt)
Imperial quarts (Imp qt) x 1201 = US quarts (US qt) x 0.833 = Imperial quarts (imp qt)
US quarts (US qt) x 0.946 = Litres () x 1.057 = US quarts (US qt)
Imperial gallons (Imp gal) X 4546 = Litres () X 022 = Imperial gallons (imp gal)
Imperial gallons (Imp gal) X 1201 = US gallons (US gal) x 0.833 = Imperial gallons (imp gal)
US gallons (US gal) X 3.785 = Litres () X 0264 = US gallons (US gal)
Mass (weight)
Ounces (02) x 28.35 = Grams (g) x 0035 = Ounces (0z2)
Pounds (Ib) X 0.454 = Kilograms (kg) X 2205 = Pounds (Ib)
Force
‘Ounces-force (ozf; 0z) x 0278 Ounces-force (ozf; 0z)
Pounds-force (Ibf; Ib) x 4.448 Pounds-force (Ibf; Ib)
Newtons (N) x 0.1 Newtons (N)
x 0.070 Pounds-force per square inch
(psi; Ibf/in’; Ib/in%)

Pound; VOM per square inch x 0.068 Pounds-force per square inch
(psi; Ibt/in®; Ib/in?) (psi; Ibt/in; Ib/in?)
Pounds-force per square inch  x 0.069 Pounds-force per square inch
(ps; Ibt/i (psi; Ibf/in; Ib/in)
Pounds-force per square inch x 6.895 Pounds-force per square inch
(psi; Ibt/in’; Ibvir (psi; Ibt/in; Ib/in?)
Kilopascals (kPa) x 0.01 Kilopascals (kPa)
Millibar (mbar) x 100 Millibar (mbar)
Millibar (mbar) x 0.0145 Millibar (mbar)
Millibar (mbar) x 0.75 Millibar (mbar)
Millibar (mbar) x 0.401 Millibar (mbar)
Milimetres of mercury (nmHg) ~ x 0.535 Millimetres of mercury (mmHg)
Inches of water (inH,0) X 0.036 Inches of water (inH,0)

(psi; Ibt/in’; Ib/in?)
Torque (moment of force)
Pounds-force inches x 1.152 = Kilograms-force centimetre x 0.868 = Poundl hrol inches
(ibf in; 1b in) (kgf cm; kg cm)
Pounds-force inches x 0.113 = Newton metres (Nm) x 885 = Pw
(Ibf in; Ib in) (Ibf in; Ib in)
Pounds-force inches x 0.083 = Pounds-force feet (bf ft; Ibft) x 12 = Pounds-force inches
(Ibf in; Ib in) (Ibf in; Ib in)
Pounds-force feet (Ibf ft; Ib ft) x 0.138 = Kilogras X 7.233 = P (bt ft; Ib ft)

(kgf m; kg m)
Pounds-force feet (Ibf ft; Ib ft) X 1.356 = Newton metres (Nm) x 0.738 = Pounds-force feet (Ibf ft; Ib ft)
Newton metres (Nm) x 0102 = Kilograms-force metres X 9.804 = Newton metres (Nm)

(kg m; kg m)
Power
Horsepower (hp) X 7457 = Watts W) X 0.0013 = Horsepower (hp)
Velocity (speed)

Miles per hour (miles/hr; mph) X 1.609 = Kilometres per hour (km/hr; kph) x 0.621 = Miles per hour (miles/hr; mph)
Fuel consumption*

Miles per galion (mpg) x 0.354 = Kilometres per ltre (km/1) X 2.825 = Miles per gallon (mpg)
Temperature
Degrees Fahrenheit = (°C x 1.8) + 32 Degrees Celsius (Degrees. cmugnm °C) = (°F - 32) x 0.56

*Itis common ‘gallon (mpg) ) where mpg x 1/100 km = 282



Buying spare parts
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Spare parts are avalabe fom many
including  maker's appointed
d motor factors.
To be surs of ovtaining i comect parts,
wil sometimes be necessary to quote the
vehicle identification number. If possible, it
can also be useful 1o take the oid part
for positive identification. Items such as
starter motors andaltemators may be
available through a service exchange scheme
~any parts retumed should always be clean.
Our advice regarding spare part sources is
as follows.

Officially appointed dealers
This is the best source of parts that are
peculiar to your car, that are otherwise not
Itis also the only place at
‘which you should buy parts if your vehicle is
stil under warranty.
Accessory shops

These are often very good places to buy

ind greases, etc.).
accessories, uwllly ave

. olls
general

sell

camvecient epering heurs. charge lower
and can often be found not far from

§'ﬁ

Motor factors

Good factors will stock all the more
important components that wear out relatively
auikly (3. chtch component, pisons,
valves, exhaust systems,
Cyindea/pipeshoses/souk/snase and pad
etc). Motor factors willoften provide new or
reconditioned  components on a
exchan this can save a considerable
amount of money.

Vehicle identification

Modifications are a_continuing and
unpublished process in vehicle manufactu
quite apart from major model changes. Spare
parts manuals and lists are compiled upon a
numerical

cation of

The chassis or identification number is
plate that is located

on the right front wheel arch in the engine
compartment. On some models a chassis
located

‘Some later models also have a replacement

parts identification number on the right hand
front wheel

Individual components, such as the starter

ternator, injection pump, etc., also

ification numbers stamped on the

basis, the individual vehicle number is aiso stamped onto a plate
numbers being essential to correct identifi- on the front panel.
smere pars, sheeys o e kg ol v e th gt o g
The engine serial sﬂmped inthe

When ordering
much information 4 pocen. Quers i car
of vehicle iden-

model, year
tification and/or engine numbers ~as

The ranamisaon rumber s stamped on the

Location of vehicle identification plate

(Visa models)

Vehicle identification plate
1 Vehicle identification number

2 Gross vehicle weight

3 Gross train weight

4 Maximum weight on front axle

5 Maximum weight on rear axie
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General repair procedures

henever senvicing, repair o overhaul work
is carried out on the car or its comy
observe the following procedures and
instructions. This will asist in carrying out the
operation effiiently and o a professional
standard of workmanship.
Joint mating faces and gaskets
Ynen separaing components at the
faces, never insert screwdrivers or
s ;mpum.m into the joint between the
faces in order to prise them apart. This can
cauen sovry daage whh emite o8
leaks, coolant leaks, etc upon reassembly.
vation is usually achieved by tapping
along the joint with a soft-faced hammer in
ord seal. However, note that
method may not be suitable wh
dowels are used for component location.
‘Where a gasket is used between the mating
faces of . a now one must be

unshouidered, the seal should be fitted with

effectiveness after long periods of use, and

otherwise instructed).
Screw threads and fastenings

common
I drd tha uee of pnetatg ol o iessng
often overcome this. problem if the
M item is soaked for a while before
tomptng o eeasa . The se o an impact
driver may also provide a means of releasing
fastening devices, when used
i conjunction with the appropriate
Scrmedkivr bit o sockat I nans of

shouid then
Spit pins must always be replaced with

new ones of the correct size for the hole.
When thread-iocking compound is found

on the threads of a fastener which is to be re-

used, it should be cleaned off with

brush and solvent, and fresh compound

‘applied on reassembly.

Spoelll tools
Some repair procedures in this manual
il e of specl ool s a a e

two or three-legged pullers, spring com-
pressors, e, Wharever possite suaoi

y to resort
mmmwmmmx.ummo«
 hacksaw or nut spitter devi

Studs aro usually removed by locking

s togethe on the treacded pas an thon
on the lower nut to unscrow

alteratives to the manu-
facturer's special tools are described, and are
shown in use. In . where no
alternative is possible, it has been
to resort to the use of a manufacturer's tool,
and this has been done for reasons of safety

it it
stated in the repair procedure. Make sure that
the mating faces are clean and dry, with all
traces of oid gasket removed. When cleani
joint face, use a tool which is uniikely to score
‘or damage the face, and remove any burrs or
nicks with an oilstone or fine fle.

Make sure that tapped holes are cleaned

with a pipe cleaner, and keep them froe of
leting corpound, ¥ the s Mng used,
unless specifically i otherwise.

Enoure nat all oces, shannels o pipes
are clear, and blow through them, preferably
using compressed .

Oil seals

Oil seals can be removed by levering them
out with a wide flat-bladed screwdriver or
similar implement. Alternatively, a number of
self-tapping screws may be screwed into the
‘seal, and these used as a purchase for piers or
some simker deviosn oder e pul the sea .

oil seal is removed from its
womnq Jocaon, ot ndhidunky or s part
of an assembly, it be renewed.

The very fne seaiing. hv of the seal s easily
damaged, and will not seal if the surface it
contacts is not completely ciean and free from
scratches, nicks or grooves. If the original
sealing su cannol
restored,
provision for slight
relative to the sealing surface, the component

Protect the lips of the seal from any surface
which may damage them in the course of
fiting. Use tape or a conical sleeve where

the stud.
oeow the uriace f the compenent i which
od be removed

the bolt or stud. munmaw;cm\am

the to crack he Mydraukc
2cion of th bot or s as s
tightening a castellated mmouxwm

ropar
‘operation. Unless you are highy-skilled and
have a thorough understanding of the
procedures described, never attempt to
the use of any special tool when the
described its use. Not
only is thers a very great risk of personal
injury, but expensive damage couid be
components involved.

Environmental considerations
When disposing of used engine ol brake

fuid, antifreeze, etc,

inthe rsper

Whnen checking o retihtening a nut o bolt
10 a specified torque setting, slacken the nut
or bolt by a quarter of a tum, and then
retighten to the specified setting. However,
this should ot be attempted where angular
tightening has been used.

For some screw fastenings,
cyinder head boits or nuts, torque wrench
settings are no longer spacified for the latter
Sage o ightenng,arge-grenig” bang

notably
wrenct

Donat,
for instancs, pour any of the above fiuids
‘down drains into the general sewage system,
or onto the ground to soak away. Many local

tally- nmmul substances from motor vehicles,

Iy, a
fch_seltog wH be applied o the
bolts/nuts in the correct sequence,
by one or more stages of tightening through
specified angles.
Locknuts, locktabs and washers

Any fastening which will rotate against a
component or housing during_tightening
a washer itand

always be

possible. Lt
fitting and, on dual-lipped seals, fil the space
atween the e v reee.

tod, oil seals must be
ited wih e ‘seding s toward the
lubricant to be sealed.

Use a tubular dift or block of wood of the
‘appropriate size to install the seal and, if the.
seal housing is shouidered, drive the seal
down to the shoulder. If the seal housing is

are used to lock a critical
component such as a big-end bearing

aways be enewed.

that selt-locking stifnuts tend to lose their

to the main adjustment points of the fuel
‘system. These devices are primarily designed
to wal from adjusting
the fue/air mixture, with the chance of a
consequent increase in toxic emissions. If
such devices are found during servicing or
overhaul, they shouid, wherever possible, be

vewed or refitted in the

manufacturer's - requirements or current
tion.




Jacking and vehicle support
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The jack supplied with the vehicie tool kit
should only be used for changing roadwheels

strations). The jack and wheel brace

ted either in the engine compartment
orin the luggage compartment, depending on
the model. When carrying out any other kind
of work, raise the vehicle using a hydraulic

jack, and always supplement the jack with
axle stands positioned under the vehicle
jacking points.

When jacking up the vehicie with a trolley
jack, position the Jack head under one of the
relevant jacking points. Do not jack the
vehicie under the sump or any of the steering

A Jack location hole
B Reinforced panel

or suspension components. Supplement the
jack using axe stands. The jacking points are
shown in the accompanying ilustrations.
Never work under, around, or near a raised
Jtely supported in at

v R
Jacking the rear of the vehicle
(Visa model shown)
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Tools and equipment

Contents

Dl seackc oo
Injection pumy
Injection pump nmmg tools

1 The decision as to what range of tools s
necessary will depend on the work to be
the range of vehicles which it is
ampected & Srcuumtar. and net least the

al resources available.
|oHowmu list, with additions as necessary
various cat

carrying out most routine maintenance and
repair operations.

esting and caiibration aquvmml #

ring or socket cannot'be used because the
pipe is in the way. The most common sizes
are 17 mm and 19 mm on matric systems.
4 Sockats re valabe b varaus dvo szee
halfinch most widely
vned and accepts most toraue wrenches
Smaller drive sizes G4 OF i) are useful for
‘working in confined spaces, while.for large

- 2 Injector testing equipment ... ........... e
5 Normal workshop tools v ST P 1
i 3 Smoketesting equipment ... O W

heads with paint spots, to ind
required. Greater speed and accuracy wil
result from using one of the many angle
tightening nccators commercaly avalal

e intended for use with % in
v sockers or ks (ses Mstraton.

Splined bolt heads

crankshaft puliey bolts) % inch drive is most
satisfactory.
5 The humble box spanner should not be
overlooked. cheap and will
‘sometimes serve as a substitute for a deep
socket, though they cannot be used with a

replaced n many areas by te spned or Torx

s type of bolt has multiple spiines

by pIAc. of ine hexagen. A set of apinied o

Torx keys wil be needed to deal with female

Spined yaads.Tor et with e st

exist, and for these Torx sockets will be
‘eeded. Both ki

o Lpetiop)
Ratchet, extension piece and universal
foint (for use. mm sockets)
Torque wren
Angle Irgm-mﬂy indicator (see beiow)
Adjustable spanner

Angle tightening
6 For fastenings such as cylinder head bolts,
man, tightening in

y
terms of angular rotation rather than-an
absolute torque. After an inital ‘snug’ torque

accept % in square drives.

2 Diesel-specific tools

wrench seting, subssquent tightening sta
Set of sump drain phigrieeys are specified as angles through which each
chan wronch (o fueland 5t b tumed. variasons n tghienng B@8IC tune-up and service
fiters) toraue which could be caused by the 1 Besides the normal range of spanners,
O oain tray presence or absence of di, of atc. on the _Screwdrivers and so on, the following to0ls
Feeler gauges bolt threads thus have no sffect. A further ~and equipment will be needed for basic tune-
Combination piers benefit is that there is no need for a high- P and service of 3
Long-nosed piiers range torque wrench. Doep socket for remving and tightening
) vho expects o use v fcors
flat blade Optic
and cross blade) the e of oo to s or
Sotf e s UP a cardboard tempiate, o mark the ba plg fester
¢
(se0 beiow) Vacuum pump and/or gauge
Bl poi har
rhraliptiia? Injector socket
Puller (universal type, with inter- 2 The size most commenly required is 27mm.
changeable jaws) The sacket needs to be deep in order not 1o
ol hisel foul the njector body. On some engines f aiso
Scriber 5 o be thin-walled. Sutable sockets
Sor Sold by Dieseltune, Sykes-Pickavant and
Gentre punch
Hacksaw
Fio
Steel ule/straight-edge
Ao stands and/or ramps
Trolley jack
Inspection W"l

Inspect
Taascestc magretaich-o tool

Socket and spanner size

2 A good range of open-ended, ring and

socket spanners will be required. Most

medem veticies ite merc size festenings

throu

3'SoH g spanners (asa known s fare

sparnacs) s puticubiny Jsodd o mumg
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‘Snap-On, among others.
Tachometer

3 The type of tachometer which senses
ignition system HT pulses via an inductive
pick-up cannot be used on diesel engines,
unless a device such as the Pickavant
timing light adapter is avallable.

4 1f an engine is ftted with a TDC sensor and

2.14 Dieseltune DX 900 glow plug tester

or card o ft onto the crankshatt pulley (or
camshaft pulley, if appropriate -

romember that this rotates at half speed).
disc should be white or light-coloured,

divided using a protractor into_ regular
segments with heavy black lines (see Tool

depend on
frequency of the alternating current supply.
and most

an
which reads the signals from the TDC sensor
used.

5 Not all engines have TDC sensors. On
those which do not, the use of an optical or
pulse-sensitive tachometer is necessary (see

6 The optical tachometer registers_the
pasage o  pain mark or (more usuah) &

of Europe the figures are as follows:
Speed Noof Angle per
(pm)
706 17 2111
750 16 22°30°
800 15 240
(4 u 25° 43’
2742

wll-y 1 et ao carverien o uee e the

12 Anach the dinc o aft pulley
and positon the cr 8o that he dac can be

. since it
e 1o o hld 5 et . ‘00 e Pty

light. A fluorescent
be Is best. Failog e » ow-vatiage

any engine, petrol o diesel, with or without a
diagnostic socke.
7 The pulse-sensitive tachometer uses a

transducer similar to that needed for a timing

Ygh. The transducer cenvers hydraulc or
pises nan fector pipe it
‘which are.

& Hgh-wstinge ena. mlmmlmmmh
‘and observe the

ent-Moore. Optical tachometers are
s0ld by (inter alla) Dieseltune, and puise-
sensitive by Souriau and Bosch.

DIY alternative tachometer

10 The owner-mechanic who only wishes.

check the ide speed of one engne
occasional

of

at the purchase
pecial tachometer o ot o,
st g s aveble.

the use of a stroboscopic disc is
alternative. The principle i bo amiar »

11 A disc must be constructed of stif paper

mdlmﬂlmoﬂm
inst t (0o slow. The segr
appear o bo saonay af mulipes or s>~
lipis of e cacited speed -
e o o a0 o o

l-lnvuﬂb.nnd
Electrical multi-meter or glow
plug tester
14 1 i possibe o test glow plugs and the
control multi-meter, or even (to
imied oxton) win 12 ot us lamp, A

made glow plug tester wil do the job

purpose-r
e v e 0 030 o o i
other hand it will not do anything eise (see

ideally 0 to 100 amps - for checking glow piug

2.16 Sykes-Pickavant 300510 engine
‘analyser/multi-meter
draw. Some meters require an

high current measur
used without Bvuklng ot et e
ranges. 1020 or 30
Volts is suitable for most appiications) and
resistance. Some meters have a continuity
buzzer in addition to a .

buzzer is particularly useful when working

. Some incorporate a ‘ot test chamber”
in mmmmwmwmu ugs can be
observed.

tester
17 A tester specifically intended for diesel
llustration). The

rtaad, bn

2.17 Dieseltune DX 511 compression tester
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nking the angine on the starter moter. A

Vnad wit i
reliable result
that cranking speed willnot fall in the course.
of tastng &l four cyinders, whereas i
will remain constant,

10 Pecording testers, which producs
and-in trace for each cylnder, e avalkble
from A. M. Test Systems and Kent-Moore.
Non-recording testers are mor

are available from Dieseltune and Sykes-
Pickavant as well makers previously

Leak-down tester

20 The leak-down tester measures the rate at

which air pressure is lost from each cylinder,

‘and can aiso be used 10 pinpoint the source of
re loss (valves, head gasket or bores). It

depends on the availability of a supply of

compressed air, typi to 10 bar 73 10
145 Ibtin). The same tosa (s dfred
n both petrol and

stration.
he testar ¢ ooonected 1o an sk

the
Ifactor o glow plog b hole, with the piston
‘concerne ‘compression stroke.

Caakcdonn toters are aforn by Dieseltune,

===

NP

Vacuum pump and/or gauge

22 A vacuum gauge, with suitable

is usefulfor locating blockages or air leaks in
the supply side of the fuel system. A simple
gauge s used with the engine running to
create vacuum in the supply lines. A hand-
held

used without running the engine, and is aiso
useful for bieeding the fuel system when a
hand priming pump is not fitted (see
llustration).

11t wor tlan wtich i e
posilon of the fuel mecton
Toos wil be needed to chack the jecton
timing on reassembly. This also apples if
Bump e difurbd - ncudiog el of

ting bt on same mades. Checking of

he tming 1o sle & neceseary part o faun
agnoss when imestgatng copais
s power loss, knock and smoke.
Static timing tools
2 Static timing i stil the most widely-used
method of setting diesel injection pumps. t s
time-consuming and _sometimes messy.
Precision measuring instruments are often
needed for dealing with distributor pumps.

3.6 DTI and in-line adapter used for timing a Bosch VE pump

the skilland patience
of the o
3'The owner-mechanic. wha wil anly be
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3.14 Clamping a timing light transducer
‘onto an injector pipe.

light of combustion. The electrical signals are
used to trigger a timing light, or as part of the
information fed into a diagnostic analyser.

13 Not all diesel engines have ready-made
timing marks. If the TDG sensor
(or provision for fitting one) and the timing
‘equi ,

neither

not a problem. Some engines hi

. cases
there is no choice but to establish TOC

3.7 DT and adapter used for timing Lucas/CAV pump

dealing with one engine should refer to the
ate text to find out what tools wil be
required. The. up specialist will
typically need the following
Dial test indicator (D) with magnetic:

D1 adapters and probes for Bosch or
CAV distributor pumps

Timing gear pins or pegs

8 to
lock the pump and/or the camshaft in a
position. They are generally specific
to a particular engine or manufacturer. It is
‘sometimes possible to use suitably sized
‘dowel rods, dril shanks or bolts Instead.

ing gear pir

flywheel

applicable)
Dial test indicator and magnetic stand
4 This is a useful workshop tool for many
operations besides timing. It is the most
veans of checking the protrusion

timing on some engines -

9
TOC (or at the injection point on some
models)

10 The crankshaft locking pin is inserted
through a hole in the side of the crankc:
after removal of a plug, and enters a siot in a
crankshaft counterweight

fiywheel pin passes through a hole in the
fiywheel end of the crankcase and enters a
hole in the sized rods

14 The simplest dynamic timing equipment
uses a transducer pressure
puise in the injector pipe into an

signal which triggers a timing light. Such
transducers are of two types - in-line and
clamp-on (see illustration).

15 The in-line transducer is connected into

from
‘which will also
supply to energise is tube.

18 The clamp-on transducer is used in a

require a 12 volt or mains.

similar way but instead of actually tapping into
the injector pipe it clamps onto it. The
transducer must be of the right size for the
pipe concemed and any dirt,
coating on the pipe must be removed.

17 The position of the clamp-on transducer
on the pipe is important. The injection puise
takes a finite amount of time o travel from
one end of the pipe to the other. If the

[

one
ent and one to

pump plunger or rotor movem
measure engine piston position.
DTl adapters

6 Adapters and probes for ftting the DTI to

the distrbutor pump are of various pattens,

dua partly to the need to be able to use them

in conditions of poor access on the vehicle
This

(see illustrations).

adapter cannot necessarily be used on the
same type of pump and engine i the under-
bonnet layout is different. On the bench it is.

simpler equipment.

7 A spring-loaded probe is used on some
CAV/RotoDiesel pumps o find the timing
groove in the pum rotr (see .

yot due o doubt in part
to pensive _equipment
required.  Additionally, not all  vehicle
manufacturers ic timing values.

n principl it makes possi
more accurate checking of the injection
timing, just as on petrol . It can also be
used to verity the operation of cold start
advance systems.

12 Most dynamic timing equi

s
on converting mechanical or hydraulic

directed by the equipment
manufacturer.

18 The timing light itself may be an existing
inductive type light normally used on petrol
engines, if the transducer output is suitable.
Other types of transducer can only be used
with their own timing light.

Diagnostic analysers.

19 Diagnostic engine analysers (Crypton,
AVL, il display ti

or engine

jection system into
signals. An altenative approach is adopted by
‘one or two manufacturers who use an optical-

conversion, with a sensor which
Screws into a glow plug hole and 'sees’ the

to the equipment concerned; consult the.
‘manufacturers for detals.
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20 The output from the Sykes-Pickavant
diesel adapter can be used

inductive HT pick-up on a diagnostic analyser.
Injection testers

21 Injection testers are halfway between
simple timing lighttachometer combinations
and full-blown diagnostic analysers. They
intorpret the transducer outpu to provide a
sartotnjct enabling
all

comparis

the
Inectors - i angioe 0 that dafectve

22 Tne Gese adapter soid by Sykes-
nt for use with a conventional

juctive timing light has an injection testing
facy (oo Thatration). More sopticstes
‘squipment, such as the AVL Diesel Injection
Testar 873 sae lustraton, aceptsan gt
from 's TDC sensor (i fitted) as
well, gwlnq u aighta road-out of njection

illustrations). This has the advantage that
(access permitting) it can be used to test
opening pressure and back u
removing the injectors from the engine. lts
small reservoir makes it of limited use for
bench testing, but good resuits can be

practice.
4 Another method o testing njectors on the

The equipment needed for testing and
calibration of injection pumps is beyond the
such

should be

line betwsen the injection pump and the
injector. This test can aiso detect faults
caused by the njcton pump igh pressure

ing pressure
Panetrate the sk, with petentiohyftal

5 The workshop m..a. ch toats o ca
a bench-mounted
loste Thege tosers nave & over-oparated
pump, and a larger fluid reservoir than the
hand-held tester. The best me

incor
viewing of the injector spray pattern and
perhaps a test fluid recirculation system (see
Wostraton.

§ Seme means of axtrctiog the vapour

fed to agent -
though the opportunity is taken to say yet
again that the injection pump s often

for faults when in fact the trouble lies
elsewhere.

ki Ww
‘V\"k I

1 Smoka aisson estng s pat o he MOT
test for cars and light commerc
ting equipment e e two

mmnmhm-«n Tabe
avoid

produced when t
‘connected

system, is desiral jector
fluid is relatively o mlc, " vapour s ot
pleasant to int

1 Some kind of jectr tosta wi bo esdd
e i t daraty

iplest testers_currently
avallable is Dieseltune’s DX 710 (see

paper
opacity of the paper is measured using a
separate machine. With the direct , an
‘optically sensitive probe measures the opacity
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4.5 Dieseltune 111 injector tester

of the exhaust gas and an immediate read-out
s avallabl

The smoke sampling kit from Bosch is an
‘example of the indirect reading system and is
used in conjunction wi lectric
measuring unit. Dieseltune tor i
an example of the direct reading machine
(see s)

4 As far as the DIY mechanic is concerned,
the purchase of smoke testing equipment is
unlikely to be an economic proposition. If
‘accurate smoke testing is necessary, take the
vehicle to an MOT testing station or a Diesel
Injection specialist.
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e o & guide to geting your veticle hrough the MOT test
Obviously it will e

be more inclined to pass a borderline component than if the vehicle is
sorufty and iy neglected.

1 e ory baen posebie o smmaie the tee
based on the regulations in force at
re” bacoming. mcressingly stingent,

requiements hers,
ime of printing. Test standards
although there are some

ubleskon Pas the WOT!(valabe o stciins of Heynes manuale).
istant 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 2Muﬂno‘n
FROM THE DRIVER'S THE VEHICLE
ON THE GROUND

1Mmﬁdm
FROM THE DRIVER'S SEAT

Handbrake
O Test the operation of the handbrake.
Excessive travel (too many ciicks) indicates

5] Check that the brake peda is secure and in
on, Ghack teo for sgra of fuid
which

cyinde.
5 Gheck the sevo unt (when applcable) by
operating the brake pedal several times, th
oaping e padl and starting the

the engine starts, the pedal will
e o shgha o thevacuumhose o
the servo itsef may be fauty.

Steering wheel and column

Footbrake

C) Depress the brake pedal and check that it
does not creep down 1o the floor, indicating a
master cyinder fault. Release the pedal, wait

I Move the steering wheel from
and then up and down. Check that the
stoering wheel s not column,
indoutig weer ot 8 Joded. reaing ok
before

but also tum it siightly from Ml 1o right.
i he Myl sysem which st be ) Chack ha te stoeing wheot o locse
removed by bieedin on the column, and that there is no abnormal

movement of the steering wheel, indicating
weer i the column suppont bearngs of
‘couplings

Windscreen and mirrors

) The windscreen must be free of cracks o
other significant damage within the driver's
faid of view. ek
acceptable,) R
‘secure, intact,
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Seat belts and seats

s folowing chects ar applcatle
al soat belts, front and

[J Examine the webbing of all the belts
(including rear betts If fittec) for cuts, serious.
fraying or deterioration. Fasten and unfasten
sach ba o check the bucles.  applcable
check the retracting mechanism. Check the
b gy B o
from inside the vehicie.

CThe 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

) Number plates must be in good condiion,
secure and legible, with letters and numbers.
correctly spaced ~ spacing at (A) should be
twice that at ().

The VIN plate and/or homologation plate
must be legible.

Electrical equipment
Switch on the ignition and check the
o of the horn.

) Check the windscreen washers and wipers,
‘examining the wiper blades; renew damaged

perished biades. Also check the operation
of the stop-ights.

( Inspect both front brake flexible hoses for
cracks or deterioration of the rubber. Tur the
steering from lock to lock, and ensure that the
hoses do not contact the wheel, tyre, or any

art of the steering or suspension mechanism.
With the brake pedal firmly depressed, check
the hoses for bulges or leaks under pressure.

) 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

headights. The headight reflectors must not
be tamished and the lenses must be
unde

Switch on the ignition and check the

the
‘warning ights. Operation of the sidelights and
stop-fights must not affect the indicators - if it
does, the cause is usually a bad earth at the
rear light custer

) Check the operation of the rear fogiightls),
including the warning light on the instrument
panel or in the switch.
Footbrake

0 Examine the mastar cylnder brske pose

senvo ‘mountings,

o et damage.

fuid reservoir must be secure and the
i lvet s be betwean the uppe Ay
lower (B) markings.

Steering and suspension
1 Haveyour sssitan e th stemg vhes

from side o sde sighty, up o he pon
e stoaring gea: om Logine 1o tramemit ws

AR
e ween the smnng
wheel and the stmng guv indicating wear or
insecurity of the steering column joints, the
column-to-steering gear coupling, or the
steering gear tsel.

Have your assistant turn the steering wheel

attachr
el hat shows wine of wesr or
tamage. On vehicles with power steeri
check the security and condition of the
steering pump, drivebelt and hoses.
) Check that the vehicle is standing level,
and at approximately the correct ride height.
Shock absorbers
] Depress each corner of the vehice in turn,
then release it. The vehicle should rise and
then settle in its normal position. f the vehicie
cortue 5 it he shock shentr

is defective. A shock absorber which has
sctzec wilsiso caues the vehice fo fa.
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Exhaust system Front and rear and H‘ P il
Sar the_ongine. Wit your sssstat WHee! bearings Sand o of s S et

hoking a g vr he g, chack o St st on prand s, grsp 20T LA, e

entire system for leaks. Repair or renew
leaking sections.

Jack up the front and rear of the vehicle,
and securely support it on axle stands.
Position of

at the 3 o'clock and 9 o'clock
poctions and shakt  vigorovely. Gheck for
or insecurity at the wheel bearings,

suspension balfoints, or suspension mount-
ings, pivots and attachment
3 Now grasp the wheel at the 12 o'clock and

1t excoss free play Is suspected at a
confimed

the wheels

Steering

point, this can
by using a large serewdriver or similar tool and
levering between the mounting and the
clriperion staehirent. o vl centim
whether the wear s in the pivot bush,
retaning bot, etlnmnm\mnwﬂuﬂm-boh

0 Have your assistant tur the steering from
lock to lock. Check that the steering tums.
smoothy, and that no part of the siewng

ary bk hotaer p\pe orany partof the booy
structure.
] Examine the steering rack rubber gaiters
fordamage o nsecury of e etaining cipe
If power steering is fitted, check for signs of
‘damage or leakage of the fluid hoses, pipes or
connections. Also check for excessive
stiffness or binding of the steering, a missing
split pin or locking devic cormosion
of the body structure 30 cm of any
stoering component attachment point.

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

Springs and shock absorbers

points.
tod, check that the
spring ends locate in their seats, and that the
ing is not corroded, cracked or broken.
11f leaf springs are fitted, check that all
leaves are intact, that the axle is securel
attached to each spring, and that thers is no
deterioration of the spring eye mountings,
bushes, and shackles.

e, that hars iy .S of axcanae
wear, Corrosion or damage, and (on hydraulc
st or e ok daged

B inepect the shock absorbers for signs o
serious fluid leakage. Check for wear of the
mounting bushes or attachments, or damage
1o the body of the unit.

Driveshafts

(fwd vehicles only)

3 Rotate each front wheel n turn and i

the constant velocity joint gaiters for spiits or
\age. Also check that each driveshaft is

straight and undamaged.

1 possile wktout damirting. check

et icion ing mtoval ha ot worm
excessively, (4) and that the discs are not
fractured, pitted, scored or  badly worn (B).

D Examine all the rigid brake pipes
underneath the vehicle, and the flexible
hosels) Lok for corrosion, chafing
or insecurity of the pipes, and for signs of
buiging under pressure, chafing, spits or
deterioration of the flexible hoses.

€] Look for signs of fluid leaks at the brake
calipers or on the brake backplates. Repair or

nents.
ch wheel, while your

releases _the
footbrake. Ensure that each brake is operating
and does not bind when the pedal s released.
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[ Examine the handbrake mechanism,
checking for frayed or broken cables,

inding.
E11t ot possibl to test brake effciency

properly seated, and that the wheel s not
distorted or

‘Check that the tyres are of the correct size
for the vehicie, that they are of the same size
and type on each axle, and that the pressures

are comect.
5 Check the tyre tread uwm The legal

out later to check that the vehicle
e up in a straight line.

Fuel and exhaust systems

0 Inspect the fuel tank (including the filer
cap), fuel pipes, hoses and unions. All
componants must be sacurs and fre from

5 Examie the exhaust system over s entire
length, checking for any damaged, broken or

missi , security of the retaining

clamps and rust or corrosion.

Wheels and tyres

0] Examine the sidewalls and tread area of
‘each tyre in turn. Check for cuts, tears, lumps,
buiges, separation of the tread, and exposure.

is comectly seated
‘on the wheel rim, that the valve is sound and

‘minimum at 1.6 mm over

st oo cuators of . o wi
read Voo may inciate ncomct

front wheel alignment

Body conul-m

3 Check the condition of the entire vehicle

the engine speed o return to idle, and watch
for smoke emissions from the exhaust

%

r o
han 5 seconds, o venicl wil ek As e
of thumb, blue smoke signifies il being burnt
(engine wear) while biach ifes.
unburnt fuel (dirty air cleaner element, or other
carburettor or fuel system fault).

DA exhaust gas ar capable of
measuring carbon monoxide (CO) and
hrdrocrbons ()l new needed. I such an
osrurars catnst

local garage may agres fo perorm he Gheck

€O emissions (mixture)
At the time of wriing, the maximum CO
level at idl s 3.6% for venicls frst used after
ust 1986 and 4.5% for older vehicies.
From January 1996 a much tighter limit
(@ound 0.5%) applies to catalyst-equipped
vehicies first used from August 1992. If the
(CO level cannot be reduced far enough to
pass the test (and the fuel and ignition
systoms are otherwise in good condition) then
. or there is some

(These include chassis box sections,
side sills, cross-members, pillrs, and all
Suspension sewiog, brking systam and

mountings and

seat beit anchorages.) Any
comosion has seriously reduced the
thickness of bearing area is likely to

cause the vehicle to fail. In this case
professional repairs are likely to be needed.
0 Damage or comosion which causes sharp

or otherwise. ‘edges to be exposed
will also cause the vehicle to fai.

Petrol models

[JHave the engine at normal operating

temperature, and make sure that it is in good

tune (ignition system in good order, air fiter

ts are caried out,

raise the engine speed to around 2500 rpm,
Al

problem in the fuel injection system or
catalytic converter (as appiicable).

HC emissions
@ the O amissions witin ks, HO
emissions must more than 124

(o por milry 1 1o e falls e tost
atidle, it can be re-tested at around 2000 rpm;
i the HC level is then 1200 pprm o less, this

used by
ol baing burn, bt hey are more el 1 b
due to unburnt fuel.

Diesel models
0 The only emission test applicable to Diesel

to its maximum

Note: I s of the utmost importance that the

engine timing belt s in good condition before

the test s carried out.

0 Excessive smoke can be caused by a dirty

air_cloaner element. Otherwise, professional
ind the cause.

y
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COntenls

Al infuel system .

Feut dagnosis symploms and reasons |
foed restricted

Fonti sump
Introduction .

diesel engines are electrical in origin. The
mechanic who is familiar with petrol engines

wrongly connected or

the diesel’s injectors and pump in the same
light as the spark plugs and distributor, but
this s generally a mistake.

o han invatigating compiaints of diffcut

of the significance of the preheating warning
light - many modern er

L4
1
7
R1
"% Ol entering angine via valve stems.
"9 Poor compression .
"1 Turbo boost pressure inadequate .
Engine turns but will not start  [Vanes) sticking
{hot or cold) 3Valve spring(s) weak or broken
£ Overheating (Secton 15)
E::' o Compreasion {Section 3) Elinjector pipel
(Section wrong type
D e system » 3 Valve timing incorrect
contaminated g type
[ " Clinjoction pump timing incorrect
(IMajor mechanical failure (Cinjection pump faulty or wrong type
Clinjecton pump intemal faut Lack of power (Section 6)
Low cranking speed ElAcoslerator fnkage not moving through ful
o

Dincorrect grade of oil (Lubricants, fluids and

[EHigh resistance in starter motor circuit
[t

[linjection pump control linkages sticking or
maladjusted
A cleaner dirty

to start but runs well when it has finally got

Engine is difficult to start
o

A in fuel system (Section 4)

[Battery o starter motor fauit (Chapters 2
and

O
CIFuel feed restrction (Section 5)
[

Jinjction pump timing incorrect
iockagy

going, the problem is .«.mw 1b'l1uy [SLY
tarter motor or preheating system). I Preheating system fault [DTurbo boost pressure inadequ:
performance is combined wnm Mﬁcuh 7
Starting, m.pmu-nnwmb.m the fuel =]
‘system. The loy D
el system should e checked befors ong type
pecting 5] ' Dlnlﬂmnn pum fauty
Blockage in exhaust system Fuel consumption excessive
aivetiming incorrect (Section 8)
HiNT] g :
() Air cleaner dir
Engine starts but stops again [Blockage in induction system
[Fuel very low in tank [C]Valve clearances incorrect
The following table lists various possible []
causes of faults. Further discussion of some [idle adjustment incorrect [valve spring(s) weak
a a
[IFuel retur restriction [Valve timing incorrect
(A cleaner dirty (linjection pump timing incorrect
[CIBlockage in induction system injectors) faulty or wrong type
[IBlockage in exhaust Clinjection pump faulty
Dlinjector(s) fauty Engine knocks (Section 10)
will not stop when [IAIr in fuel system (Section 4)
Engine turns but wilnot start Swichod off EPe grade mooract or vty poor
(e o m i y or wrong type (Section 10
(Dincorrect use of preheating system [ Valve spring(s) weak or broken
@ Idle ove ticking
a g o. ty [ Valve clearances incorrect
[Overfueliing or cold start advance [IJ
mechanism defective [5) 5] \g incorrect
EFWM restriction (Section 5) [JPiston protrusion excessive/head gasket

repair)
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g opai) o pipe oosa or cracked
o o “collapsed Doi ‘stuck
[Pistons oot
EICrankshaft bearings worn or damaged incorrect [0 pump wom
o incomrect [=[
3Camshatt wom hemostat missing
Black smoke in DAk cleaner dity o
(Section 11) [CBlockage in induction system [0l grade or quality incorrect (Lubricants,
B
A cleaner dity = Head gasket biown 1Gauge inaccurate
u DCyin ped o
0
Poor compression (Section 3) Injection timing i , Injector pipe(s) break or split
iTurbo boos pressure inadequate, when (v amvanciy 0 "°°T*!  repeatedly
applicable (Section 7) Clinjectors wrong (Missing or wrongly located clamps
=] ghya /b e |Wrong type or length of pipe
5Valve timing incorrect Climminent seizure (piston pick-up) CIFautty injector
[linjector(s) faulty or wrong type [Faulty delivery valve

{oil being blown out)

[injection pump faulty
Blue or white smoke in exhaust [ socred S icess vartiaten system
(Section 11) [Tl
[JEngine oil incorrect wm or poor quality  [JPistons or bores worn
ibricants, fuids and Head gasket biown 1 Poor compression may give rise to a
CIGInw plug(s) defective, or controller faulty number of faults, including difficult starting,
moke at start-up only) Erratic running Ioss of power, misiring or uneven running and
oChapter 2
o Accse hg 2 Belor loking fo mechanical reasons for
3 Valv tming incoroct A doane dity compresson (0%, check tha the problem s
= A
Dinjector(s) defective, or heat shields (A in fuel system 4 ‘some other blockage in the induction system
or missir = "WW Ppipe(s) wrongly connected or can restrict air inlet to the point where
Engine unning oo cool compressin sufers.
o 12) 3 Mechanical reasons for low compression
o o dudﬁ
[JHead gasket blown [ Valve clearances incorrect Incorrect valve clearances
[IPiston rings broke worn b) Sticking valves
[IPistons and/or bores wom a . s
il consumption excessive Sy i pearec 3mmmmm
(Section 13) H
9 type
= O 9
a h
[JEngine oil incorrect grade or poor quality  CJinjection pump faulty p Pistons or bores wom
cants, s and capacives) % Hoad gaska hickness incorct fer
IOl level too high VD"W

Douwmmulwaummw

0% eakage from ancilary companent
(vacuum pump etc)

a Engine mountings loose or wom
[Cooling fan damaged or loose

[DCrankshaft pulley/damper damaged o
loose

rebuid)
4 Compression loss on one cylinder alone
can be due to a defective or badly seated

head plug for g meerton of -l st

[0l loaking into coolant Clinjector pipa(s) wrongly connected or  indicator probe when determining TDC and

IOl loaking into injction pump i booveroked.

A cleaner ity Vaivels) stcking 5 Compression o two_ adjacent

[Blockage in induction system [IFlywheel or (when applicable) flywheel almost MIAVW due to the head

[CICylinder bores glazed (Section 14) housing loose ing between them. imes the

o wom faut il be corrected by renewing the gasket

[Pistons and/or bores wom Lowoll, but a blown gasket can also be an ind

[)Vaive stems or guides worn pressure that the cylinder head itself is wa

[IVaive stom ol seals worn Atention Lubrcans, 1K i head matig face for distaton
grade or quaiiy incorrect (Lubricants, i X

; vore ing (Section 15) 2 ety ¥hun sooung the geaket. @0 we toar

leakage er clogged

o o 18 Compression test

o o 16) 6 A compression tester specifically intended

o ClGauge for diesel engines must be used, because of

o o involved B
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The tester is connected to an adapter which
screws into the glow plug or injector hole.
Normally sealing washers must be used on
th sides of the adaper.
7 Unless specific instructions to the contrary
are supplied with the tester, observe the
following points
T batery mustbe i good tateof

5

ai
Bofore beginning the test, remove the
coolng ystem pressure cap. This s

56 If there s a leak into the
Coolng _ system, the.troduction. of
compressed air may damage the radiator.

imilarly, it ch
or the oil filler cap to prevent excessive

charge, the.
clean and the engine should be at normal
operating temperature

b

13 Connect the tester to a compressed air
line and adjust the reading to 100% as

t

lines. If the fuel tank has been allowed to run

dry, or after operations in which the fuel supply

fines have fuel system must

be bled before the engine will run. Methods of
4

removed before starting the test. If
removing the injectors, aiso remove their
heat shields (when fitted), otherwise they

Ppump must be operated, or the stop
‘solenoid disconnected, to prevent the
engine from running o fuel from being

discharged
8 There is no need to hold the accelerator

14 Remove the glow plugs o injectors and
screw the appropriate adapter into a glow
plug or injector hole. Fit the whistle to the
‘adapter and turn the crankshaft. When the
whistle begins to sound, the piston in
‘question is rising on compression. the
whistle stops, TDC has been reached (see
lustrations)

15 Engage a apply the handbrake
o step he. ngine. tirmy. R-mov- the
whistie

‘engine air inlet s not throttied. There are rare
vave

‘exceptions to this case, when a throttie
o ueed ts produce

‘governor of

©°The acualcompression pressurss measured

are not so important as the balance betwen

cylnders. Typical values atcranking speed are:
Gm:andﬂiwv 25m30bum3m136

bfiin)
Minimum - 18 bar (261 Ibt/i)
Maximum difference
bar (73 Ibflin)
18 Toa cause of peor campression a ess
easy to establish on a diesel engine
petrol one. The effect of lnlmdm:mg oiinto
the cylinders (wet testing) is
her . ik ot th o wil ot i
bowl in the piston crown (direct injection
engines) o in the swirl chamber (indirect)
instead of passing to
Leakdown test
11 A loakdown test measures the rate at
sed air fed into the cylinder is
lost. It is an alternative to a compression test
and in many ways it i better, since it provides
easy identification of where pressure loss is
occurring (piston rings, valves or head
isket). However, it does require a source of

cylinders - 5

Note i tstor reacing, whch ndicates i
rate at which the air escapes. Repeat the test

Air will also enter the fuel lines through
leaking joint or seal, since the supply side is
under negative pressure

engine is running.

that the

R——
resticted
o aﬁ
SRS ‘,-ws
s ool
1 Restriction in the fuel feed from the tank fo
the pump may be caused by any of the
following fauits

on the other cyi
18 The testa raading e It the fom of o
percentage, where 100% s perfect. Readings
of 80% um-mmb--xpmnrmm.n
engine In good condition. The actual reading
is less important than the balance between

cylinders, whict
17 The wrees from which eaceping s
emerges show where a

)
b) Tank vent blocked
) Feed pipe blocked or collapsed
d) Fuel waxing (in very cold weather)
Fuel waxing
2 In the case of fuel waxing, the wax normally
buids up firs in the fiter. I the fiter can bs
armed tis wil oftenallow e engine o rn.

afaultlies, as fol

Air escaping from

Ol filer cap or Wom piston rings or

dipstick tube cylinder bores

Exhaust pipe. Wom or bumt
‘exhaust valve

Air cleaner/iniet  Worn or bumt

manifold inlet vaive

Cooling system  Blown head gasket or
P

18 Sor o ind that ¥ the hand gasket fe

slew between twe adjecent cyinders s
escaping from the ¢y tost
ararge via an open valve nbe inder

Only in ex ally ‘weather wil
kg ot wmm r grade fo fom beng
pumped out of the-
Mleroblologlcnl contamination
3 Under certain conditions it is possible for
micro-organisms to colonise the fuel
‘supply lines. These micro-organisms produce
a black siudge or slime which can block the
fiter and cause corrosion of metal parts. The
problem normally shows up first as an
inex of the fiter.
4 1f such contamination is found, drain the
fuel tank and discard the drained fuel. Fiush
the tank and fuel lines with clean fuel and
renew the fuel fite - in bad cases steam ci
the tank as well. I there is evidence that the
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‘contamination has passed the fusl fiter, have
the pump cleaned
§ Furthr rouble may be avlded by only

available to inhibit the growth of micro-
‘organisms in storage tanks o n the vehicie
fuel tank.

‘Complaints of lack of power are not always

s o ourd 0 be i e ol i the
can only have arrived by passing

owh the yicder ores, Aasuming it e
problem is not one of excessive fuel delvery,

combustion of the fuel or by buming
lubricating oil. This type of incomplete
combustion may be caused by incorrect
injection timing (too far advanced), by
i or missi

injector heat shields.
4 Al engines burn a certain amount of oil,
especially when cold, but if enough s being
bumt to cause ex axhaust amoke e
suggests

1.4 fucy ochr utich s caumng Icking
as follows.
2 Gl tour e o o e uins.

‘can be heard. Using for preference a spli ring
‘spanner, slacken and retighten each injector
union in tum.

(cossive exhaust
that there is a significant degree of
problem.

White smoke
5 Not to be confused with steam, this is
produced by unbur or paraly bt fuel
appearng i the axhaust gase. Some W
ol s el e
Sartun,ewpecialy i coks candiions.
Excessve amounts o v smoke can be
used by a preheating system faul, by
ncomect riecton pums ming, o by o0
much fusl being delivered by
mp (ovrvaing dovics mallnctoning
The use of poor qualty fuel wih a low cetane
number, and thus a long ignition delay, can
smoke.

jection

also increase emissions
6 Accurate measurement of exhaust smoke

with diesel fuel by covering each union

requi This is not
a DIY job, but any garage which carries out
dlesel MoT

which wil
5'Wmen e uton supphing the deectve
injector s _siackened, the knock will
disappear.

Stop the engine and remove the
injector for inspection.

omporature, A ook sagine mey

o
) Turbo contro fault (wastegate or actuator)
o

M.noh

‘Complaints of excessive fuel consumption,
s with lack of power, may not mean that a
fault exists. If the complaint s justified and
there are no obvious fuel leaks, check the
‘same external factors as for lack of power
before tuming to the engine and injection
systom.

dmmmm.mmmm
(soot) are incomplete combustion
Sows et trre .4 e o oxygen,
because too much fuel is being delivered or
because ot enaugh s s g drmwn inlo

Excessive oil consumption due to oil
have three

In the frst two cases the cyinder hesd
must be removed and dismantied
valves and guides can be inspected pood

the cylinders. A an obvious
cuse of ak sisvaton; ocoract vave
cloararces sheud s be corsidered.
ccm.u-m be incomplete beca

e Injecton. tr muu s incorrect (too
retarded) or because the Injector wv-y
P pocr. "

Blue smoke

3 This is produced either by incomplete

ot cansupton, make urs tht the comact
level checking X

ot o s alowac. 1o 1 o to s
down after ine, or if the

Is checked while the vehicle s standing on a
slope, a false low reading may result. The
unnecessary

result of the level being too high.
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Engines which spend long periods idiing
suffer from glazing of the cylinder bores,
leading to high oil wm«mpﬂoﬂ ‘even though
significant taken place. The same

effect can be produced by incorrect
running-in procedures, or by the use of the
incorrect grade of oil during running-in. The
remove the pist the

1 Ol contamination fall into three categories
- dirt, sudge and diltion.
Dirt

2 Dt sout buls up n the il 1 rarmal
aparton. s ot 8 probie e

fiter changes e camved
stage where It is causing low ol pressure,
.

it new piston rings.

ngine will certainly suffer

d
conscientious cooling system maintenance
cannot be overstressed. Always

3 Tis occurs

o oil are
been

manutacturers forbid the use of flushing
ok heoawee K cancet of be dreined
afterwards. If in doubt, consult a
o be rofiod

qualty regularly.
refiling the cooling system, follow the
ied procedures carefuly in order to
eliminate any airlocks.
overheating does occur, do ot continue
to drive. Stop at once and do not proceed
untilthe problem is fixed.

with fresh oil of the correct grade and a new

oilfiter be ftted.

Dilution

4T s of two kinds - fus and coolnt. n
if the dilution is bad enough the

muw Il appear to rise with use.

5 Coolant dilution of the oilis indicated

‘meyenraee’ sppoarance of i o and welr

mixture. Sometimes oil will also appear

1 The solenoid valve cuts off the supply of
fuel to the high pressure side of the injection
pump when the igniton i switched oft. f the
solenoid fais electrically or mechanically so
that its plunger is in the shut position, the
engine will not run. One possible reason for
such a failure is that the ignition has been
switched engine spee i il high. In

h a case the plunger wil be sucked onto
1 sat vilhconidrale force, and prape

2 Should the valve fai
Soar ot bo. Immediatey evilable m.
following procedure will serve

engine running again. Caution : It ¥
important that no dirt is allowed to enter

pump. solencid.
3 With the ignition off, disconnect the wire
from the solenoid. Thoroughly clean around
the solenoid where it screws into the pump
(see

4 Unscrew the solenoid and remoy
hand priming pump is fitted, operat
'pump a few times while ifing out the- oannd
to wash away any particles of dirt. Do not lose

e

the sealing ws
8 Ramove the phrge rom the selencid o
m the recess n the pump, I 1 s suck

neid) sae ustrations. Refi the solanod

 making sure the naunq washer s in
place, again operating m. kg pume ot
he sama tme to s

coolant.

) Blown head gasket

) Cracked or porous cylinder head or block

) Cylinder iner seal faiuro on wet liner

@ Leaking oi-to-coolant oi cooler (when

fittod)

6 With ether type of diution, the cause must

nged.

i cammet ouch prs e

7 The engine will now start and ru

but It wil not stop when the ignkion 1-

switched of. It sary to

manual sop lever (1 iied on e iecton
tall the engine in gear.

B Fia now soloncid an: seaimg vashr a
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ABS (Anti-lock brake ) A systom,

nciplon wheet ocxup duing.braking and

incipient whee! lockup during braking and

reieves hycrauii pressure at wheels that are
o skid

Air bag An inflatable bag hidden in the
stoering wheel (driver's side) or the dash or
glovebox (passenger side). In a head-on
preventing the

colision, the bags inflat

osmmmu a fiter_element, whi

dust and dirt from the air being drawn into the
ngine.

Air filtor

loment The actual fiter in an air
cleaner system, usually manufactured from

paper and requiring renewal at regular
intervals.

A fiter

Allen key A hexagonal wrench which fis into.
a recessed hexagonal hole.

Alligator clip A long-nosed

e cp i meshing toeh. Usod 1o e
temporary electri
Alternator

system, ignition system and electrical
es.

would tend to clog the radiator and coolant
passages and reduce cooling efficiency.

Anti-seize compound A coating that
reduces the risk of seizing on fasteners that
2 mijoced o Hih larpersires, sich 8

Anti-seize compound

A natural fibrous mineral with great
heat resistance, commonly used in the
composition of brake friction materials.
Asbestos is a health d the dust
created by brake systems shouid never be

Ao assombly

Alternator (exploded view)

Ampore (amp) Aurit of meamuremant o the
ren. One amp is ihe
o o curom produced by one.

roqui
oxygen for activation. The Loctite brand is
widely used.
Antifroeze A substance (usually i
glycol) mixed with water, and added to
Vencles cockng eystem, 1o preved reech
of the coolant in winter. Antifreeze also
ibit corrosion and
the formation of rust and other deposits that

Ball bearing An antifriction bearing
‘consisting of a hardened inner and outer race

Bearing The curved surface on a shaftor in a

bearing The bearing in the end of
the connecting rod that's attached to the
crankshaft.

Bloed A valve on a brake wheel
cylinder, caliper or other hy component
that is opened to purge the hydrauiic system
of air. Also called a bieed scrow.

Brake bleeding

Brake bleeding Procedure for removing air
from lines of  hydrauiic brake system.
Brake disc The component of a disc brake
that rotates with the wheels.

‘The component of a drum brake
that rotates with the wheeis.

B which
contacts the brake disc or drum to retard the
vahicie's spead. The Irings are banded or
hcad 1o the bk vm
Brake pads ccedbl ction pads
at pich e ke dac when the brakes e
lied. Brake pads consist of a friction
el bonded o et 1 8 g backing

to
Brake shoo The crescen-shaped carter to
which the brake linings are mount
which forces the ining against the Man"n
o dum\q br
For more information on
nmkmq systems, consult the Haynes
dutoratve Braks Marue.
Broaker bar mg socket wrench handle

Bulkhead The insulated parton between
the engine and the passenger compartment.

Caliper The non-rotating part of a disc-brake
assembly that straddies the disc and carries
the brake pads. The caliper aiso contains the

that cause the pads

caliper is also a measur
to measure inside or outside dimensions of an
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Camshaft A rotating shaft on which a series.
of cam lobes operate the valve mechanisms.
The camshaft may be driven by gears, by
sereckat and cha er by spreckats and &

Coister A contaier in an evaporative
emission conirol system; contains activated
charcoal granules to trap vapours from the
fuel system.

Canister

rettor A device which mixes fuel with
air in the proper proportions to provide a
desired power output from a spark ignition
internal combustion engine.

Carburettor.
Castellated Resembling the parapets along
the top of a castie wall. For example, a
castellated balioint stud nut.

Castolated nut

wheel alignment, the backward or
o oy he stoering axis. Castor s

positive when the steering axis is inclined
Nerwand i o top

Cattybo conveter A siencerka deice
the exhaust system which converts
poliarts n the wxhmet gases o ess
harmful sul

Catalytic converter

Circlip A ring-shaped ciip used to prevent
‘endwise movement of cylindrical parts and
shafts. An internal circlip is installed in
oove s housn: an aximal ol a o
a groove on the outside of a cylindrical pi

such as a shaft

Clearance of space between
two parts. For example, between a piston and
a cyinder, bearing and a journal,
etc

Coll sping A spial of datc it found i
vario roughout a_vehicle, for
exampie '8 spingiog. madium 1 the
suspension and in the valve

gas, caused by squeezing it into a smaller

Compression ratio The relationship between
cylinder volume when the piston is at top
and cylinder volume when the
piston s at bottom dead centre.
stant velocity (CV) joi pe of
universal joint that cancels out vibrations
caused by driving power being transmitted
through an

Core plug A disc or cup-shaped metal device
iosarted i 8 hole i 8 casting through which
core was removed casting was.
oo Ao new s . sovre pug. o
axpension g,

Crankcase Jowsr part of te sngne
Do i which th crarscha 1o
Grankahaft The mai roatng membes, o
shaft, running the length of the crankcase,
with offset “throws" to which the connecting
rods are attached.

Crocodile clip See Aligator ciip

Diagnostic code Code numbers obtained by
Scotesng the digroatc mode of n engne
management computer. This code can
used to determine the area in the Imn
‘where a malfunction may be located.

n i a
rotating disc onto which brake pads are
squeezed. The resulting friction converts
prrearperd moving vehicle into heat

verhead cam (DOHC) An engine
that uses two overhead camshats, usually
one for the intake valves and one for the
exhaust valves.
Drivabelts]  The bel(e) used to dive
accessories such as the alternator, water
o, pows showing punp, o w\ﬂnmm
compressar, etc. off the crankshat p

Accessory drivebelts

Driveshaft Any shaft used to transmit
‘motion. Commonly use to
‘axleshafts on a front wheel drive vehicie.

el

Driveshaft

Drum brake A type of brake using a drum-
shaped metal cylinder attached o the inner
surface of the wheel. When the brake peda is

) friction
gaint the inside of the drum to
St o 5 v

Drum brake assembly
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EGR valve

Foske lade A thnsp orbadeof rcened
steel, ground 1o an exact thi

gases into the intake air stream.

trol unit (ECU) A computer
i curirl fa nsanc) grten and ol
injection_ systems, or an ant

For more mormation rfe 1o
Haynes Automotive Electrical and Electronic

Systems Manual
Electronic Fuel Injection (EF) A computer
controlled fuel system that distributes fuel
through an injector located in each intake port

linkages. Also known as a handbrake or
ing brake.
Endfloat  The amount of lengthwise

two parts. As appled to a
crankshatt, the distance that the crankshaft
forward and back in the cyinder

Engine menagement aystam (M%) A
mputer controlied system

e foal jocion and te grton sysioms
an integrated

Exhaust manitola A part with s

through which exhaust

he angine combuston chambers and enter
the exhaust pipe.

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

check or pm

Foolor blade
Firing order The order in which the engine

cylinders fire, or deiiver their power strokes,
beginning with the number one

Fiywheel A heavy spinning wheel in which
‘energy is absorbed and stored by means of
moment . the flywheel s 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, the
initial application of force and actual
movement. For example, the distance the

brake pedal moves before the pistons in the
mastr cyinor are actuated.
Fuse An electrical device which protects a

ot agsinet accdents veriead. The tymcal

fuse contains a soft piece of metal which is
calibrated to melt at a predetermined current
flow (expressed a5 amps) and. break the

Fuaible ik A cicuit potacton  dotcs

consistng of 3 conductor suToun

heat-resistant insulati oo

Smalle tha the wie  protects, 50 s e

the weakest link n the circuit. U

fuse, a failed fusible link must (mqu-m\y be
cut from the wire for replacement.

S

Gap The distance the spark must travel in
jumping from the centre electrode to the side

Adjusting spark plug gap

slectrode in a spark plug. Also refers o the
spacing between the points in a contact
breaker assembly in a conventional points-
type ignition, or 1o the distance betw
reluctor or rotor and the pickup coll in an
electronic ignition.

Saskat Any thn, sft matcl - sty coc

seals the joint between the block and the
cylinder head.

‘Gasket

Gauge An instrument panel display used to
monitor engine conditions. A gauge with a
movable pointer on a dial or a fixed scale s an
analogue gauge. A gauge with a numerical
readout s called a digital gauge.

Haltshatt 4 roatng shat hat vanares
m the final drive unit to
m-w usually when referring to a live rear

Harmonic balancer A dovice designed to
reduce torsion or twisting vibration in the
crankshaft. May be incorporated in the
crankshaft pulley. Also known as a vibration
damper.
Hone An abrasive tool for comecting small
Iroguiarties o dfarrces n damelc 1t
engine cyﬂmm brake cyinde, o
Hydraulic ta A tappot. that.ut
hydrauic preceure  from. the - sngine’s
Iubrication system to maintain zeo clearance
(constant contact with both camshaft and
Valve stem). Automatically adjusts to variation
in valve stem length. Hydrauiic tappets aiso
ice valve noise.

Ignition timing The moment at which the
spark plug fires, usually expressed in the
number of crankshaft degrees before the

tube or housing with
passages irough Which flows the wedoel

tor v and vehicles with
vt bady mecion) o ai ony (o fol
injected vehicles) to the port openings in the
cylinder head.
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sert. Sty the ngie of o vtice
i & deo or weak battery by

attaching jump Toacnfrom i sk battery to
a charged or helper battery.

For example, a locknut is employed to keep
the adusting fut an the racker am in

Fackwashor A vasher designed to
wwmlmlmwnmmmwbﬂc

MacPherson strut

type of front
Earle

2rd darit ruy n the an« ot ot for tcton
Muhimeter An electrical test instrument with
the capabilty to measure voltage, current and

NOx _Oxides of Nitrogen. A common toxic.
pollutant emitted by petrol and diesel engines.
at higher temperatures.

o]

Ohm The,unit of electrical resistance. One
volt applied to a resistance of one ohm wil

‘a current of one.
Ohmmeter An instrument for measuring
electrical resistan

O-ring A type of sealing ring made of a

ing

‘special rubber-iike material; in use, the O-ring
s compressed into a groove to provide
sealing action.

the

Overhead cam (ohc) engine An engine with
the camahati locaed on top f the cyinder

Wm(-mm  Anangie wit
head, but

Phillips screw A type of screw head having a
croe instoad of & s for & comeepansing
1ype of screwdr

Plasigege A thin st of plasc thread,
available in diferent sizes, used for measuri

ing
For sxample, a stp of Platigage
The

‘shaft The long hollow tube with
universal joins at both ends that carries
‘power from the transmission to the differential
on front-engined rear wheel drive vehicles.

vaive

Proportioning A hydrauic. control
valve which limits the amount of pressure to
the rear brakes during panic stops to prevent
wheel lock-up.

the ozone in the upper atmosphere.
Rocker arm A lever arm that rocks on a shaft
or pivots on a stud. In an overhead valve
engine, the rocker am converts the upward
movement of the pustred ko 8 dourved
movement to open a
Rotor In  detibur, the rotatng devie
ioaide the cap that comcts he centre
the outer terminals as it turns,
niting he high voltage from the coil
‘secondary winding to the proper spark piug.

Also, that part of an altemator which rotates,
inside the stator. Also, the
of a turbocharger, incl

‘out-of-round condition of a rotating part.

Sealant A liquid or paste used to prevent
eakage 41 ' Jon."Semetimes veed
conjuncion with a gasket,

smaller, shorter belts.
‘Serpentine drivebetts are usually tensioned by
an automatic tensioner.

wheel opened up and laid flat). When the
steering wheel is tumed, the pinion tus,
moving the rack to

reduce the temparatur of the
coolant in an internal combustion engine
cooling system.

tance used as a heat

‘agent in an air-condi system.
R-12 has been refrigerant for
many years; « manufacturers

is considered less harmful to

Shim, Thin space commarlyused to acus
he Carae or aive postins between
o s For amgl, s oo
under bucket  tappets. control . vaive
cloarances.  Clearance s adjusted by
changing the thicknes of th shin

Siido special puller that screws
1o of Do ol & camborent s o

knock the component free.

Sprocket A tooth or projection on the

ery of a wheel, shaped to engage witha

chain o dvebok. Camaiy used 18 rhr t0
ihe sprocket wheel isel

o nbtor awhoh On vices vithan
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front wheel drive vehicles, a slight amount of

automatic transmission, a switch _that
it

or Park. Tools_For full information on

Strut See MacPherson strut. s too. ree 1 the Haynes Autom

T

Tappet A cylindrical component which

regulates the flow of cool

Cyindor block and th radalo, bomnnlumw

optmum engine operating tempaature, A
ermostat is also ‘some air cleaners in

Vi e torpertre  roquiated.

Thrust

bearing in the clutch

‘assembly that is moved in to the release levers
h pedal action to disengage the

clutch. Also referred bearing.

ious engine damage may result

¥ breake 1 somice

Timing chain A chain which drves the
shaft.

toe-in is usually

wheels running parallel on the road by
offsetting tend to spread the
wheels

apart.
Toe-out The amount the front wheels are
closer together at the rear than at the front. On

on choosing and

lne- Amumnmwwwmm

‘exhaust gases, that pressurises.

Nty used 1 bcrese e pover syt

from a given engine

oo be used primary to vl
“Umwelt” Diesel

or U-joint A double-pivoted
from

member called the spider.

Valve A device through which the flow of
Ko, g, vacon o loces matria 1 buk
ey be sttad, siopped. o a

movatve pat hat apane, Snte, o partaly

obstructs one or more ports or passageways.
A valve is also the movable part of such a
device.

Valve clearance The clearance

Vv e o o th vate st and the
rocker am or tappet. The valve clearance is

Vernier caliper A precision measuring
outside
mentlona, Nov aute- 4 sccorts 43 &
micrometer, but more convenient.
Wecoalty The thickness o & bsd or e
resistance to
Vo Ao varessing decrion ‘v
ina circuit. One volt that will produce a current

ohm.

Various processes Pt metal

ara b st he wees to

molen state and fusing them together. F

more” nformation o 1o e Heynes
Manual,

tve.
Wiring diagram A drawing portraying the
components and wire In & vahise’s

system, using standardised symbols. For
more information refer to the Haynes
Electrical and Electronic Systems
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A Cooling system - 3+1 ot seq
About this manual - 04 pressure - 3¢5
Accelerator cable - 4+16 radiator - 3¢5
Acknowledgements - 0s4. thermostat - 3¢6

Air cleaner and element (non-Turbo and Turbo models) - 496, 4e7 _ Water pump - 37
Aternator - 5+2 Crankshaft - 2¢31

oil seals - 2015
Cylinder block - 231
Cylinder bores - 2¢31, REF*20

fluid - 0410, 101 Cylinder head - 2¢9, 2012, 2013

kickdown cable - 6+6
Auxilary fueltank (BX Turbo, and all models from oarly 1963)- 4e19 D)
Diesel-specific tools - REF*6

B Dimensions - REFe1
Battery fluid - 147 Drivebelt tension - 1+12
Bearings (engine) - 2+31 Driveshaft - 1410
Bores (cylinder) - 2¢31, REF20 oil seals - 6+5
Brake fluid - 0410, 1¢7 rubber bellows - 6¢3
Brake shoes - 1+13
Braking and hydraulic systems - 7+1 et seq E
Braking system Electrical systems - 5+1 et seq
master cyinder (Visa models) - 762 Engine
pedal cross-tube (Visa models) - 72 camshaft - 2¢7
sevo unit (Visa models) - 702 components - 2631
vacuum pump (Visa models) - 1413, 7+2 compression test - 2¢4
vacuum pump (C15 Van) - 7¢3 . connecting rods overhaul - 2632
Bulbs - 502 cylinder head - 299, 2012, 2013
fault diagnosis - REF+16 ot seq
[+ flywheel /driveplate - 2617, 2432
Cables lack of power - REF+19
accelerator - 4+16 leakdown test - 204
clutch - 1014 methods of removal - 2¢18
speedometer - 5+3 0il- 010, 101, 107, 1011
Camshaft - 2¢7 oil consumption excessive - REF+19
oll seals - 2¢14 oil contamination - REF+20
Capacitios - 1+1 oilfiter - 1011
Clutch - 6+1 ot s0q oil pump - 2015
pedal and cable - 1+14 ol seals - 2014, 2015
Clutch, transmission and driveshafts - 6+1 et seq overhaul - 2622, 2023, 2:
Compression test - 2¢4 overheating - REF+20
Connecting rods overhaul - 2432 piston rings - 2032
Contents - 02 pistons - 261, 217, 2032
Conversion factors - REFs2 pistons and connecting rods - 2+17

Coolant - 1+1, 1+7, 1416 repair procedures - 2¢1 et seq



Index

REFe27

stop (fusl cut-off) solenoid - 416, REF+20
sump - 2015
timing belt - 1017, 265

timing belt intermediate roller - 26

timing belt tensioner - 266

Valve clearances - 28

mountings - 2+18
reconnection - 233
removal (BX models) - 2¢19
removal (Visa mod
separation - 2021

Flywheel/driveplate - 2+17, 2¢32
Fuel and exhaust systems - 4+1 ot seq
Fuel system
accelerator cable - 4+16
airin system - REF+18.
fuel consumption excessive - REF+19
fusl feed restricted - REF+18
fuel fiter - 1014
fuel iter water draining - 110
fuel in sump - REF+19
fuel supply - 047
injoction pump - 048, 4

Gearbox oil - 010, 1#1, 1017
Glossary of technical terms - REFe21 et seq

H

Handbrake - 149

Heater plugs and relay - 415
History of the diesel engine - 0+6
Hom - 148

Hydraulic circult - 149
Hydraulic fluid (BX models)

‘dynanmic timing (all models) - 4+10
foad lever position switch (ater Bosch models) - 4+13
stati timing (Bosch) - 411

static timing (Roto-diese) - 4+10

testing and calbration equipment - REF+10

timing tools - REFe3

Introduction to the Citroén diesel engine - 0+9

Jacking and vehicle support - REFe5

Kickdown cable (automatic transmission) - 6+6

injection pump timing tools - REF+8
injoction system - 047, 4+18
injectors - 099, 414
injector testing equipment - REF+10
mantfolds - 4¢19

Fuses - 5¢1, 5+2, 504

ject - REFe19

Lack of power (engine) - REF+19
Leakdown test - 204

Lights, wipers and hor - 1
Load lever position switch - 4+13
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M
Maintenance - see Routine maintenance
Manifolds - 4+19
Manual transmission - 6+2, 6+3

fluid - 010, 101, 1017
Master cylinder (Visa models) - 7+2
Maximum engine speed - 4+13

MOT test checks - REF+12 et seq
Mountings (engine/transmission) - 2+18
oil

consumption excessive - REFe19.
contamination - REFe20
entering engine via valve stems - REF+19
fillr cap cleaning - 1410
fiter - 1011
pump - 2015
Oil seals - 2¢14, 2015
driveshaft - 6+5
Oil, engine - 010, 141, 17, 1#11
Oil, gearbox - 0410, 1+1, 117
Overheating (engine) - REF+20

P
Pedal cross-tube (Visa models) - 7+2
Piston rings - 232

Pistons - 2413, 2¢17, 2032

Pistons and connecting rods - 2+17

Poor compression - REFs17

Preheater system - 4¢15

Principles of operation (diesel engine) - 0+6

R

Radiator - 3¢5

Reference - REF+1 et seq

Relays (Visa models) - 54

Repair procedures - REF+4

Routine maintenance and servicing - 1+1 et seq
Routine maintenance procedures - 1+6

Routine maintenance schedule - 142 et seq

S

Satety first! - 05

Servo unit (Visa models) - 72
Shoes (brake) - 1413

‘Smoke testing equipment - REF+10
Spare parts - REF3

Steering - 8+1 ot seq

gear and driveshaft check - 1410

gear (Visa models) - 8¢3

track control arm (Visa models) - 8+2
Stop solenoid - 4+16, REF+20
Stop-lamp switch (Visa models) - 5+3
Sump - 2615
Suspension - 8+1 ot seq

anti-roll bar (Visa models) - 82
Switches

stop-lamp - 543

turbo over-pressure warming - 53

T
Thermostat - 3+6
Timing belt - 117, 265
intermediate roller - 206
tensioner - 206
Timing (injection) - 4¢10, 4+11
Tools and equipment - REF+6 et seq
Transmission - 6+1 et seq
fluid - 0010, 101, 1017
Turbo boost pressure inadequate - REF+19
Turbo over-pressure warning switch - 5+3
Turbocharger - 4¢6, 4¢17, 4+18
Tyre pressure and condition - 12, 148

u
Underbonnet and underbody views - 1+4 et seq

v

Vacuum pump - 1413, 7+2, 743
Valve clearances - 2¢8
Vehicle identification - REFe3.
Vehicle support - REFs5

w

Washer fluid - 1+8

Washer pump - 5e4

Water pump - 3+7

Weekly checks - 1+7
Weights - REF»1

Wipers - 1+8.

Wiring diagrams - 5e4 et seq
Workshop tools - REF+6



