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(=4 Introduction

About this manual

The aim of this manual is to halp you get the best value from your
vehicle. It can do so in several ways. It can help you decide what work
must be done (even should you choose to get it done by a garaga),
provide information on routine maintenance and servicing, and give a
logical course of action and diagnosis when random faults oocur.
Howaver, it Is hoped that you will use the manual by tackling the work
yourself. On simpler jobs it may even be guicker than booking the car
Into & garage and going there twice, to leave and collect it. Pevhaps
most important, a It of money can be saved by avolding the costs a
garage must charge 1o cover its labour and overheads,

The manual has drawings and descriptions to show the function of
the various compenents so that their layout can be understood. Then
the tasks are described and photographed in a step-by-step sequance
50 that even a novice can do the work,

Unlike most Haynes manuals, which cover a particular vehicle in
differant trim levels and angine sizes, this book covers one engine and
fts associated aguipment as fitted to a range of vehicles. Items which
are commeon to diesal and petrol models - 8.9, bodywaork, transmission
and running gesar - are not coverad In this book.

The vehicles used in the preparation of this manual and which
appear In many of the photographs, were a BX diesel, a Visa diesel and
a BX Turbo diesel.

Acknowledgements

Thanks are due to Champion, who supplied replacement componant
infarmation. Gertain ilustrations are the copyright of Citroén Cars
Limited, and are used with their permission. lllustrations denoted by
tha line '© Aobert Bosch Limited' are used by kind permission of that
company. Thanks are also due to Sykes-Pickavant Limited, wha
provided some of the workshop tools, and to all those people at
Sparkford who helped in the preduction of this manual.

We take great pride in the accuracy of information given in this
manual, but vehicle manufacturers make altarations and design
changes during the production run of a particular vehicle of which
they do not inform us. No liability can be accepted by the authors
or publishers for loss, damage or injury caused by any errors in, or
omissions from, the information given.
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Safety First! 05

Working on your car can be dangerous.,
This page shows Just some of the potential
'tiske and hazards, with tha aim of creating a
safety-consclous attitude.

Ganeral hazards

Scalding

* Don't remaove the radiator or axpansion
tank cap while the engine is hot.

* Engina ofl, automatic transmission fluid or
power stearing fluld may also be dangerously
hot if the englne has recently been running.

Burning

-« Beware of burms from the axhaust system

gnd from any part of the engine, Brake discs
and drums can also be extremaly hot
immediately after use,

is only supported by a jack.

.+ Take care if loosening or tightening high-
Horquae nuts when the vehicle is on stands.
nitial loosening and final tightening should
'be done with the wheals on the ground.

‘Fire
» Fual is highly flammable; fuel vapour is

-anplosive.

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

+ Da not smoke or allow naked lights
(inchuding pilot lights) amywhare near a
vehicle being worked on. Also beware of
creating sparks
 (slectrically or by use of tools).

"= Fuel vapour Is heavier than alr, so dont

wark on the fuel system with the vehicle over
an inspection pit.

'» Another causae of fire is an electrical
‘overioad or short-circuit. Take cam when

| epairing or modifying the vehicla wiring.

* Koap a fin extinguisher handy, of a type
 sultable for use on fuel and electrical fires.

* Avoid skin contact with battery acid and
with any fual, fluld or lubricant, especially
antifreazs, brake hydraulic fluld and Diesal
fuel. Don't syphon them by mouth. If such a
substance is swallowed or gels into the ayes,
seok medical advice.

= Prolonged contact with used engine oil can
cause skin canoer. Wear gloves or use a
barrier cream if necessary. Change out of oil-
soaked clothes and do nat keep olly rags in

your pockel.
= Alr conditioning refrigerant farms a
paisonous gas I exposed lo a naked flame

{including a cigarstte). It can also cause skin
burna on contact.

Asbestos

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

Special hazards
Hydrofluoric acid

» This extremely comosive ackd s formed
when certain types of synthetic rubber, found
in some O-rings, oll seals, fusl hoses elc, are
axposad to temperatures above 400°C, The
rubber changes into a charmed or sticky
substance containing the ackd, Once formad,
the acld remains dangerous for years. If it
gets anto the skin, it may be necessary to
amputate the imb concarned.

* When dealing with a vehicle which has
suffared a fire, or with components salvaged
from such a vehicle, wear proteciive gloves
and discard them after usa.

The battery

= Batleries contain sulphurle agid, which
attacks clothing, eyes and skin. Take care
when topping-up or carrying the battery.

* The hydrogen gas given off by the battery
is highly MNever cause & spark or
allow a naked light nearty. Be carelul when
connecting and disconnecting battery
chargers or jump laads.

Air bags

= Alr bags can causs Injury If they go off
accidentally. Take care whaen removing the
stearing wheal and/or facia. Special storage
instructions may apply.

Diesel injection equipment

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

Warning: Never expose the hands,

face or any other part of the body

ta injector spray; the fusl can
penetrate the skin with potentially fatal
results.
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History of the
diesel engine

Rudalf Diesel Invented the first
commercially successiul compressian ignition
angina at the end of the 18th century.
Compared with the spark ignition engine, the
diesel had the advantages of lower fuel
consumption, the abliity to use cheaper fusl,
and the potential for much highar power
cutputs, Over the following two or thres
decades such engines were widely adopted
for stationary and marine applications, but the
fuel Injection systems used were not capable
of high-speed operation. This speed
limitation, and the considerable waight of the
alr compressor needed 1o operate the
Injection equipment, made the first diesel
engines unsuitable for use in road-going
vahicles,

In the 1820s the German engineer Robert
Basch developad the in-line Injection pump, a
device which is still in extensive use today,
The use of hydraulic systems to pressurise
and Inject the fuel did away with the nead for
@ separate alr comprassor and mada poasible
muah higher operating speeds. The so-called
high-speed diesel engine became increasingly
popular as a power source for goods and
public transport vehlcles, but for a number of
reasons (including specific power output,
flaxibiiity and cheapness of manufacture) the
spark ignition engine continued to dominate
the passenger car and light commaercial
markat.

In the 1850s and B0s, diesel engines
became increasingly popular for use in laxis
and vans, but it was not until the sharm rises In
oll prices in the 1970s that serious attantion
was paid to the small passenger car market.

Subsequent years have saen the growing
popularity of the small diessl engine in cars

and light commercial vehicles, nat anly for
reasons of fuel sconomy and longevity but
also for environmental reasons. Every major
European car manufacturer now offers at least
one dlesel-engined medel. The diesel's
penatration of the UK market has been
relatively slow, due In part to the lack of the
considerable fual price differential in favour of
diesel which exisis in other paris of Europe,

but it has now gained widespread acceptance
and this trend looks set to continue.

Principles of
operation

All the diesal engines covered in this book
operate on the familiar four-stroke cycle of
induction, compression, power and exhaust,
Two-stroke diesals do sxist, and may in future
becoma important, but they are not usad in
light vehicles al present. Moslt have four
oylinders, soma larger engines have sh, and
five- and three-cylinder engines also exist,
Induction and ignition

The main difference betwean diesel and
petrol engines |s in the means by which the
fuel/air mixture is introduced into the cylinder
and then Ignited. In the petrol engine the fusl
is mixad with the incoming air before It enters
tha eylindar, and the mixture is then ignited at
the appropriate moment by a spark plug. At all
conditions except full throttie, the throttle
butterfly restricts the airflow and cylinder
filing ls Incomplate.

In the diesal engine, air alone is drawn into
the cylinder and then compressed. Because
of the diesel's high compression ratio
{typlcally 20 : 1) the air gets very hot when
compressed - up to 7560°C. As the piston

approaches the end ol the compression
stroka, fuel Is injected inte the combustion
chamber under very high pressure in the form
of & finely atomised spray, The temperature of
the air Is high enough to Ignite the Injected
fuel as it mixes with the air. The mixture then
burns and provides the enargy which drives
the piston downwards on the power stroke,
When starting the engine from ceold, the
tempearature of the compressed air in the
cylindars may not.be high enough to ignite the
fuel. The preheating system overcomes this
problem. The engines In this book have
automatically-controlled preheating systems,
using electric heater plugs (glow plugs) which
haat tha air in the combustion chamber jus!

Direct and indirect injection
& Robert Bosch Limited
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Principle of turbocharging
1 Turbocharger

2 Exhaust manifold

3 Inlet manifold

bafora and during start-up.

On most diesel engines there is no throttla
valve in the inlet tract. Exceptions to this are
those few engines which use a pneumatic
governor, which depends on a manifold
depression being created. Even more rarely a
throttla valve may be used to create manifold
depression for the operation of a brake servo,
though it s more usual for 2 separale vaguum
pump to be fitted for this purposa,

Direct and indirect injection

in practice, It s difficult 1o achieve smooth
combustion in a small-displacemant angine
by injecting the fuel directly ima the
gombustion chamber. To gel around this
problem the technique of indirect injection is
widaly used. With indirect injection, the fuel is
injected into a pre-combustion or swirl
chamber in the cylinder head, alongside the
main combustion chamber,

Indirect Injection engines are less efficlant
than direct Injection ones and also require
mare praheating when starting from cold, but
ﬂmmmnﬁmwm

mm

The pistons, crankshaft and bearings of a
diesal englne are generally of more robust
construction than In a petrol engine of
comparable size, bacause of the greater loads
Imposad by the highar compression ratio and
the nature of the combustion process. This is
one reason for the diesel engine’s longer |ife.
Other reasons include the lubricating qualities
of diesel fuel an the cylinder bores, and the
fact that the diesal engine is genarally lower-

Turbochargers have long beean used on
large diesel engines and are becoming

common on small ones. The turbocharger
uses the energy of the escaping exhaust gas
to drive a turbing which the air in
the inlet manifold. The air is forced Into the
oylinders instead of being simply sucked in. If
mora air s presant, more fusl can be burnt
and more power developed from the same
size engine.

Greater benefit can be gained from
turbocharging if the pressurised air is cooled
before it-enters the engine. This is done using
an air-to-air heat exchanger called an
Intercooler, The cocled air is denser and
containg more oxygen in a given volume than
warm air straight from the turbocharger.
Exhaust emissions

Because combustion In the corectly
functioning diesel engine nearly always
ocours in condltions of excess axygen, thare
s littla or no carbon monoxide (S0} In the
exhaust gas. A further énvironmantal banefit
is that there is no added lead in diesel fuel.

At the time of writing thera Is no nead for
complicated emission control systems on the
diesel engine, though simple catalytic
gonverfers are beginning to appear on
production vehicles. Increasingly stringent
emission regulations may result in the
adoption of exhaust gas recirculation (EGH)
systems and carbon particle traps.

The Image-of the diesel engine for many
years was of a nolsy, smoky machine, and to
some extent this was justified. It Is worth
examining the causes of knock and smoke,
both to see how they have been reduced in
modarn éngines and to understand what
causes them lo get worse.

There is inevitably a small delay (typically
0.001 to 0,002 sec) batween the start of fuel

injection and the beginning of proper
combustion. This delay, lknown as ignition lag,
is graatest when the engine is cold and idiing.
The characteristic diesal knock s caused by
the sudden increase in cylinder pressura
which ocours when the injected fuel has
mixed with the hot air and starts burning. It is
therefore an unavoidable part of the
sombustion process, though 1t has been
greatly reduced by improvemenis In
combustion chamber and Injection syatem
design, A defective Injector (which is nat
atomising the fuel as It should for optimum
combustion) will also causa the engine to
knock

Smoke is caused by incorect combustion,
bt unlike knock It s mora or less preventable.
During start-up and warm-up @8 certain
amount of white or blua smoke may be seen,
but under normal running conditions the
exhaust should be clean, The thick black
smoke which is all too familiar from old or
badly-maintained vehicles is caused by a lack
of air for combustion, aither because the alr
inlet is restricted (clogged air cleaner) or
because too much fuel is being Injected
{defective Injectors or pump). Causes of
smoke are examined in more detall in the
Reference Chaptler.

Fuel supply and
injection systems

Fuel supply

The fuel supply system is concemed with
dalivering clean fuel, free of alr, water or other
contaminants, to the injection pump. it always
includes a fusl tank, a water trap and a fuel
filtar (which may be combined in one unit),
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1 Hand priming plinger
2 Fuel bieed scraw fon outiet union)
3 Seais

Sectional view of a typical fuel filter

1 Pump
2 Governor hausing

Basch PE in-line injection pump and associated components
@ Robart Bosch Limited

3 Lift pump
4 Drivegear and advance mechanism

A

and the assoclated plpework. Some
arrangement must aleo be made for retuming
fuel lsaked from the injection pump and
Injectors to the tank.

A fusl ift pump s fitted between the tank
and tha filter on vahicles which usa an in-line
injection pump, or whare the fuel tank outlet is
significantly lower than the injection pump.
When a distributor injection pump is fitted and
tha tank outlst is at about the sama ievel as
the injection pump (as is the case with many
passanger cars), a separate fuel [ift pump |s
not fitted. in this case a hand priming pump is
often provided for use when bleeding the fusi
systam.

Additional rafinements may ba
sncountered. These include a fual heater,
which may be integral with the filter or on tha
tank side of it, to prevent the farmation of wax
orystals kn the fuel in cold weather. A “water in
fuel® warning light en the instrumeant panel

may be Huminated by & device in the watar
trap whan the watar reaches a cartain leval.

The water trap and fuel filter are vital for
satisfactory operation of the fuel Injection
sysiam. The water trap may have & glass
boawl, in which cass water bulld-up can be
sean, of it may as already mentioned have
gome electrical device for alerting the driver to
the presence of water, Whather or not these
features are present, the trap must be drained
at the spacified Intervals, or more frequently i
exparience shows this to be necessary, If
water entars the injection pump [t can cause
rapid comosion, especially if the vehicle is left
standing for any length of time.

The fuel filter may be of the disposable
cartridga type, or [t may consist of a
rengwable slemant inslde a maetal bowl
Sometimas a coarser pre-fiter Is fitted
upstream of the main filter, Whatever the type,
it must be renawed at the specified intervals.

Lucas/CAV distributor injection purié_;.wpt DPC

Considering the damage which can be
caused to the injection equipment by the antry
af even small particles of dirt, it is not worth
using cheap replacement filters, which may
not be of the same quallty as those of
reputable manutaciure.

Fuel injection pump

The pump is a mechanical device allached
to the engine. Its function i to supply fual to
the injectors at the correct pressure, at the
comect momant in the combustion cycle and
for the length of time necessary lo ensure
efficient combustion. The pump responds to
depression  of the accelerator pedal by
increasing fuel delivery, within the limits
allowed by the governor. |1 is also provided
with some means of cutting off fusl dellvery
when it is wishad to stop the enginge.

Some kind of governor & associated with
the Injection pump, either integral with it or
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attached to it. All vehicle engine governors
regulate fusl delivery to control idie speed and
maxlmum spaed; the variable-speed governor
also regulates intermediate speeds. Operation
of tha governor may bs mechanical or
hydraulic, or it may be controlied by manifold
depression

Other devices in or attached to the pump
Includge cold start injection advance or fast
idle units, turbo boost pressure sensors and
anti-stall mechaniama,

Fusl Injection pumps are normally very
redlable. if they are not damaged by dirt, watar
or unakilled adjustment they may well outlast
the angine to which they are fitted.

Fuel injectors
One fuel injector Is fitted to each cylinder.

The function of the injector is to spray an
avenly atomised quantity of fuel into the

Introduction to the Citroén diesel engine

The Citrodn dieset angines coverad in this
manual were first fitted to BX models in early
1884, Visa models in early 1985 and C15
Vans, that were renamed Champ Vans in
1983,

They are built at the highly sutomated
Citroén factory at Tremery In France and are
givan the code names of XUD 7 for the 1.7,
¥UD 8 for the 1.8 and XUD 7TE for the turbo

combustion or pre-combustion chamber when
the fuel pressure exceeds a certain value, and
to stop the flow of fuel cleanly when the
pressure drops, Atomisation is achieved by a
spring-loaded needle which vibrates rapidly
against its seat when fuel under pressure
passes Il. The needle and seat assembly
together are known as the injactor nozsle.

Injectors in direct injection engines ars
usually of the multi-hole type, while those in
Indirect engines are of the pintle type. The
“throttied pintle" injector gives a progressive
build-up of Injection, which Is valuabla in
achleving smooth combustion,

The injactor tips are axposed to the
temparatures and pressuras of combustion,
g0 nat surprisingly they will in time sutfer from
garbon deposits and ultimately from eroslon
and buming. Service life will vary according to

angine,

Comparad with petrol engines of similar
capacity the dissal version s extremely quiet,
whilst being driven, Only a cerlain amount of
angine clatter is heard al idle and whan first
started. Routine maintenance tasks are few,
but essential, and are easily camed out. Waork
on the fuel injectlon pump will require the use
of one or two dial test Indicators.

factors such as fusl quality and oparating
conditions, but typically one could expact to
olean and recalibrate a set of injectors after
about 80 000 km (50 000 miles), and perhaps
ta renew them or have them resonditioned
after 160 000 km (100 000 miles).

Injector pipes

The injector pipes are an impaortant part of
tha systemn and must not be overlocked. The
dimensions of the plpes are important and !
should not be assumed that just because the
end fittings are the same, a pipe from a
different angine can be used as a
replacement. Sacuring clips must be kept
tight and the engine should not be run without
them, as damage from vibration or fuel
cavitation may result.

Outside the engine bay the vehicles, to
which these engines are fitted, are much the
same @8 petrol-engined versions. For
complete coverage of a partcular vehiche, the
appropriate main manual will be neaded as
wiall,

Front three-quarter view of Citrodéin XUD engine. Timing belt cover has been removed

1 Timing bedt

2 O er cap and vantilation hose
3 Infectors

4 Diagnastic sockel

5 Temperalure sansors

& Fast idle tharmo unit

7 Thermostal cover

8 Injection pump (Roto-diese)

8§ Coolant hose to olf cooler

10 Drivebeit tension adjusting bailt
11 Flywheel

12 Afternator

13 Ol fitter

18 Timing beft intarmediate roffer

19 Injectian pump sprocket

20 Timing bel tensicnar

21 Right-hand angine molnting
brachet

22 Camshalt sprocket
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Lubricants and fluids

L T O S U Multigrade engine oil, viscosity SAE 15W/40
2 Manual transmission . .........cccvviiivirinans Gear oll, viscosity SAE 75W/80W

3 Automatictransmission ...............c000000. Dexron Il type ATF

4 Hydraulic system (BXmodels) ................... Green LHM fluid

5 Brake hydraulic system (Visa models) . . . .. e Hydraulic fluid to SAE J1703 C
Vacuumpump (Visamodels) ..............co0000un. SAE 10W 30
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Chapter 1

1e1

Routine maintenance and servicing

Bt OB . ...ccvvvveriimese s e 3
Brakefud-cheok ......... .. ..c.ccccncsssasscsionssins 4
Ciutch pedal and cable - lubrication ............cc00cccccues 22
Coolant lovel -chotk ...........ccooiiianinsnssssasssssns 5
Coolant - draining, fushingand AlliNng . ..........c.cvasevians 24
Drivabelt tension - checking and adiusting ................... 18
Engine oil and filter -renéwal . ... ..., ...concevmenriransires 17
Engine oll level -check .. . .......cccvniinrrnansrisrssrrny ]
Exchauat systom - examinathon ... .......cooeiiiiiiiieaiinan 18
Fuslfiter -renewal .. ......c0iciiivisiracssransiaisssnnns 23
Harbrahin - BEIUSIMBNL . . ..o vneniransnonrasenimssnasns 10
Hyeraulle orcull - ek . . .ccvviaeriirsianssrasssssssnaans 1"
Hydraulic system fluld (BX models) -check . ... ...oooviiviain 12

Degrees of difficulty

Ictie spaed - checking and adjustment .. ...............c0.o.. 18
Intensihve MalMMBNBNEE . .. ..o oicirasarissasrsassssassseis 2
I oo i i R R R G 1
Lights, wipers and hom -check ... .........ccoieniinnnanras T
Ol filler cap (where applicable) -clean . .. ... ... ... .. ...... 14
Rear broke shoes - inspection, removal and refitting .
Siwering gear and driveshaft -check .. .................. ..., 13
Tmingbelt-renewal . ............cccc0ccvivissnnisisnasss 26
Transmission fiuid level (manual transmission models) . 26
Tyre pressure and condition -aheek .. ... .ccvviciirineanss 8
Washer fluld level - oheek . .......ccvvvmemnrrrnrrraiiases 0
Water infugl filter -drln .. oo iiiinaiiii i e e 16
Vacuum pump (Visa models) -check . . .....cooiiiiiiiiia e 20

Easy, suitabl for
muliﬁ

m-q.-m m-num
I § l uﬁum E ‘ l m&mm

Specifications
Capacities

Automatic transmission flukd, drain and refill

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

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

---------------------------------------------

C18/Champ Van
BX up 1o sarly 1883 (sxcept Turbo and TZD non-Turbo models) . . . .
BX (TZD non-Turbo)
BX (from early 1983, and all Turbo modets)
Manual transmission ofl {refer to owners handbook)
Vacuum pump (Visa models)
Cooling
Antifreate coftent;
for prolection down 1o -16°C [B°F)
for profection down o -30°C (-22°F)

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

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

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




1e2 Servicing Specifications
Engine
Idle spead:
Roto-diesal injection pump:
I oo a0 o B R T e R e R 800 = 50 rpm
B v e e R R R 775225 pm
WO s v B B A B 750 pm
Bosch Injection pump:
ALAomatic ranmmission .. ... ........ .00 aeansnasanns B25 = 25 rpm
Manusl transmisslon . ..........ccocererecnanronanarrarnns 776 2 25 pm
R A M R A SRR Champlon F104
Air Tilter:
BX madels up 1o mid-1887 (round typel .. ...oociiiiiaaiiiian Champlon W117
BX models from mid-1087 (square type) - ... ....vuvvieiiiines Champlon U543
Vise Saloon/CTB VRN . ..o a s e e Champlen W117
Fusl filter type:
BX modals and C15 Varn:
DIIIBEEY o v i o T A T R Champion L135
Visa Saloon:
Poto-dhesm ... .........cc.cocrvmcirannrsesernrsnrpanns Champion L1371 or L137
Bosch | Champion L1386
Tyres
Pressures - bar (ibdin’): Front Rear
Viea:
TR DI T N« o coapbisnsisnsivessamn s bsdssiess sbsnssss 22030 2029
158 SR I OB . . vcrinnnrar s a e 2.2 [33) 2.6 (38)
ax:
[ U S S e 2.1 (30) 2.1 (3o
R et L, R g PP it 2.3 (33) 2.5 {38)
Torque wrench settings Nm ibf ft
Fuel fier threughe-Bolt . ......ccioermuioneisnnnnsisnannsrsns 10 T
Resrhubnut (VIsa) ... ......cvvvvmennnscninmnancnsassrssonss 180 140

Maintenance schedule

The mainienance schedules below are
basically those recommended by us for
vehicles driven daily. Servicing intervals are
datermined by mileage or me elapsed - this
Is becaune fulds and systems deteriorate with
age as well as with use. Follow the tims
intervale f the appropriale mileage is not
covered within the specified pariod.

Vehicies operaling under adverse
cangditions may need mome frequent
maintenance. “Adverse conditions™ include
climatic extremes, full-tima ftowing or taxi
work, driving on unmade roads, and a high
proportion of ahort journeys. The use of
inferiar fual (such a8 may be found In some
foreign countries) can causs sarly degradation

of the engine oll. Consull a dealer for full
gusdance.

Some of the prooedures, where indicated,
are described In detall in the relevant main
manual lor the vehicle. Refer 1o Haynes
Manual No. 808 for BX models and No. 620
for Visa models. Note that Manual No. 620,
also covers the C15 Van,



Maintenance Schedule 103




194

Maintenance and servicing

Underbonnet view of a Visa diese! (air cleaner removed)

1 Coolant er cap and axpansion
farnk

2 Injectors

3 Accelerator cable

4 Brake vacuwm pump

§ Fusabox

6 Servo umit

7 Speedometer cable

& Brake fuid resenoir

9 Washer pump

10 Washer resenoir

11 Front suspension upper
maurting

12 Brake master cylinder

13 Battery

14 Heater plug relay

15 Clutch cable

16 Reversing light switch

17 Top hose

18 Radiator

19 Fast fdta thermo unit

20 Engine ol dipstick and filler cap

21 Starfer mator

22 Ol filier

23 Injection pumnp [Bosch)

gl 24 Altermator

25 Fuel filter
28 Right hand engine mounting

1 Subfrarme

2 Exhaust pipe

3 Right hand driveshaft support
bracket

Y 4 Lower engine mounting

5 Exhaust resonator
6 Engine ol drain plug
7 Transmission

S0 8 Track control arm

1 9 Anti-rofl bar

1 10 Track rod

| 11 Firal drive oll drain plug
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Underbonnet view of a BX diesel (air cleaner removed)

1 Injectors

2 Ol filler cap and ventilation hoss
3 Valve cover

4 HP pump drivebealt

5 HP pump

6 Washer resenvoir

7 Battery

8 Front suspension hydraulic unit

9 Healer plug relay
10 Clutch cable

11 Thermastat cover

12 Reversing lamp switch

13 Radiator

14 Top hoss

156 Fast idla therma unit

18 Bonnet lock

17 Starter motor

18 Accelemafor cabie

19 Engine ol dipatick

20 Diagnostic socket

21 Injaction pump (Roto-diesel)
22 Coolant filler cap

23 Hydraulic system resernoir
24 Fuel filfer

25 Right hand engine mounting
26 Washer reservoir

1 LHM fiwid reservoir

2 Fuel filter

3 Suspension units

4 Alr cleansr to turbo trunking
5 Turbo fo intercooiar trunking
& It manifold

7 Brake pipe unlans

& Battery

8 ABS control block

10 Air cleanar

11 Air irntake

12 Intercooler air infed duct
13 Engine off filer/dipatick

14 Coid starf acoslarator

15 Richnasa limiter

18 Fusl infectors

17 Crankcase ventifation of trap
18 Thermostat housing

19 Expansion tank cagp

20 Hydraulic pump dnve puliey
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Maintenance and servicing

Maintenance procedures

1 This Ghapter is designed to help the
home mechanic maintain his/her vehicle for

“.f‘“i’- Boonomy,
parfarmance.

2 The Chapler containg a master maintenance
schedule, followed by Sections dealing
specifically with each task in the schedule,
Visunl checks, adjusiments, componant
renewal and other helpful tems are included,
Rafar to the accompanying illustrations of the
engine compartment and the underside of the
vehicle for the locations of the various

long lfe and peak

companants,

3 Servicing your vehicle according to the
mileagefime maintenance schedule and the
following Sections will provide a planned
maintenance programme, which should result
in a leng and rellable service life. This Is a
comprehensive plan, so maintaining some
Iems but net others at the specified service
Intarvals, will not produce the same results,

4 As you service your wvehicle, you wiil
discovear that many of the procedures can -
and should - be grouped together, because of
the partioular procedure baing performed, or
because of the proximity of two otherwise-
unrelated components to one another, For
example, If the vehicla Is raised for any reason,
the exhaust can be Inspacted at the same time

a8 the suspension and steering componants.
5 The first step in this maintenance

programme (s to prepans yoursell before the
actual work begins. Read through all the
Sections ralevant to the work ta be carried out,
then make a list and gather all the parts and
tools required. if a problem |5 encounterad,
seek advice from a parts speclalist, or a
dealers servioe department.

1 i, from the time the vehicle Is new, routine
maintenance schedule |s followed closaly,
frequent checks made of fluid levels and high-
wear [tems, as recommended, the engine will
be kept In relatively goed running condition,
The need for additional work will be
minimised.

2 It Is possible that there will be times when
the engine is running poorly due to the lack of
reguiar maintenance. This is aven more likety if
a used vehicle, which has not received regutar
and frequant maintenance checks, Is bought.
In such cases, additional work may need to be
carred out, outside of tha regular maintenance
Intervals.

3 H engine wear is suspected, a compression
test (refer to Chapter 2) will provide valuable
information regarding the overall performance
of the maln intamal componants, Such a test
can be used as a basis to decide on the extent

of tha work to be carried out. If, for exampls, a
comprassion test indicates serious internal
engine wear, conventional maintenance as
described In this Chapter will not greatly
Improve the performance of the engine. It may
also prove a waste of time and money, unless
extensive overhaul work ls camied out first,

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

Primary operations

a) Clean, inspect and test the battery

b} Gheck alf the engine related fluids

¢) Check the condition and tension of the
drivebeits

dl Gheck the condition of the alr filter, and
renew if mecessary

&) Check the fus! filter

fi Check the condition of afl hoses, and
check for fluid leais

gl Check the idle spead, anti-stall and
mixture settings, as applicabile

5 If the above operations de not prove fully

sffective, carry out the followlng secondary

oparations:

Secondary operations
All items listed under “Primary operations”,
plus the fallowing:

& Check the charging system

&) Check the prehealing system

c) Check the fuel system
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Weekly or before a long journey

Warning: Read the ‘Safely Firstl
saction in the front of this
manual, before checking the
battery.
1 Make sure that the battery tray is In good
condition and that the clamps are tight (see
Iustration).
2 Corroglon an the tray, retaining clamp and
the pattery terminals, can be removed with a
solution of water mixed with baking soda.
Thoroughly rinse all cleansd areas with clean
watar. Any metal parts of the tray damaged by
corresion should be covered with a zine-
based primer, than painted (see Haynes
hiint),
3 Approximately every thres months and
dafinitely before the winter manths, check the
charge condltion of the battery (and (f
applicabls, the alectrolyte levels).

3.1 Checking the security and condition of

the battery clamps

HAYMES

4 Eﬂlhﬂ;ﬁd- check g

*

Waming: Brake hydraulic fuid
can hamm your eyas and damage
painted surfaces, so use extreme
caution when handling and
pouring it. Do not use fiuid that has been
standing open for some time, as it absorbs
moisture froam the air that can cause a
dangerous Joss of braking effectiveness,
1 On Visa modals the braking system Is
similar ta that for petrol angine models, but
there is Insufficient vacuum for a vacuum
sarvo unit. A vacuum pump, belt-driven from
the camshaft, |s therefore amployed. The
vacuum servo unit and master cylindar are
located on the left-hand side of the bulkhaad
(see lllustration). A cross-tube mounted
inside the passenger compartment links the
brake padal to the vacuum samvo unit.
2 On BX models the braking system is
virtually ldentical to that on petrol-engined
medels,
3 If the reservolr requires repeated topping-
up this indicates a fluld lsak somewhere in the
system, that should be Investigated
immadiately.

HAYNES |8
mark.

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

4.1 Brake master cylinder on Visa models

Warning: Wait until the engine is
cold before slarting this

1 With the engine cold, deprass
tha filler cap and turn it antl-clockwize to
remove |t (see illustration),

2 Check that on Visa models the coolant Is up
to the level plate visible through the filler neck.
On BX models withdraw tha black plastic tube
from the radiator filler neck and check that the
coolant level |s on the upper limit of the
“thraaded” section.

3 W necessary top-up the system with the
recommended coolant then refit the filler cap.

6 Engine oillevel - check §

1 The vehicle must be parked on level ground
and the engine must have been stopped for
approximataety 10 minutes to allow olil in
circulation to return o the sump.

2 Withdraw the dipstick from its tube, wipe
the end with a piece of clean rag, re-insert It
fully and then withdraw it again. Read the ol
level on the end of the dipstick; it should ba
batween the two cut-outs that represent the
maximum and minimum oll levels (see

illustrations).
3 It is not strictly necessary lo top-up the
enging oil until |t reaches the minimum

cut-out, but on no sccount allow the level to
{all any lower. The amount of oll nesded to
lop-up from minimum to maximum i 1 litre
for 1.7 models and approximatsly 1.5 litres for
1.9 modals:

4 When topping-up l& necessary, Use claan
engine oil of the specified type, preferably of
the same meke and grade as that already in
the angine. Top up by remaeving the filler cap
from the %alve cover or the fliler tube as

5.1 Filling the radiator on BX models



hm oil dipatick
{XUD 7 models)

648 ... and topping up the engine oil (BX
maodel)

applicable {see Mustrations). Allow time for
the oil to run down to the sump before
recheoking the level on the dipstick. Refit the
filfer cap and dipstick on completion.

5§ All engines use some oil, depending on the
degres of wear and the pattemn of use. Ol
which is not being lost through axtemal leaks
te entering the cylinders and being bumt,
however, the diesel engine Is not 8o prans to
this problem as its petrol counterpart since
there & no inlet vacuum to suck ofl past piston
rings and inlet valve stems.

1 Check the operation of all external lights.
Usa tha reflection from & garage door or
showroom window, to check brake and
reverse lamps. Make sure that all direction
indicators are working, including when hazard
warning switch is on. Replace bulbs and fuses
a5 Necessary.

2 Tum on the wipers and check that the glass
iz claared without smearing. Raplace wiper
blades, if the rubbers are wom or damaged.
3 Sound the horn (during sociable hours). If it
does not work, check the fuse, the wiring
connections and the earth connections.

1 It is very important that ail tyres are in good
condition and at the corect pressure. Consult
your owners handbook for tyre pressure rec-
ommendations.

2 Having a tyre failure at any speed is highly
dangerous, Tyra wear |s influenced by driving
style. Harsh braking and acceleration, or fast
comering, will all produce more rapid tyre
wear, As a genaral rule, the front tyres wear
out faster than the rears. Interchanging the
tyres from front to rear (“rotating” the tyres)
may result in more even wear. Howaver, If this
is completely effective you may have the
expense of replacing four tyres at once!

3 Remove any nalls or stones embedded in
tha tread before they penetrate the tyra to

cause deflation. If removal of a nall does reveal «

that the tyre has been punctured, refit the nail
s0 that its point of penetration is marked. Then
immediataly change the whesl and have tha
tyre repaired, or replaced by a tyre dealer,

4 Regularly check the tyres for damage in the
form ecuts or bulges, especially in the
sidewalls. Periodically remove the wheels and
clean any dift or mud from the inside and
outside surfaces. Examine the wheel rims for
signs of rusting, corrasion or other damage.
Light alloy wheels are easily damaged by

“karbing” whilst parking. Stesl wheals may
alsa become dented or buckled. A new wheel
Is vary often the only way lo overcome severs
damage.

5 New tyres should be balanced when they
ars fitted, but it may become necassary to re-
balance them as they wear, or if the balanca
weights fitted to the wheel rim, should fall off,

6 Unbalanced tyres will wear more quickly, as
will the steering and suspension components,
7 Unbalanced whesls cause vibration,
particularly at a certain speed (typically
around 50 mph). i this vibration s only felt
through the steering, i is likely that just the
front whesels will need balancing. If however,
the vibration is falt through the whole car, tha
rear whesals could also need balancing. Whesl
balancing should be carried out by a tyre
dealer of garage.

B Check the security of the roadwheels.
Ensura that all tha bolts are tightenad to their
cormect torque.

Enaure that the washer fluid is always
lopped-up after use, Modern screenwash
additives not only prevent the fluid from
freezing during winter months, but also
reduces smearing, noticeable during night
time driving a1 any time of year.

Clear the washer jals with a pin, if they
become blocked. Ensure that the jets are
directed toward the windscreen and not over
tha roof, to the vehicle behind.
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6 000 miles or 6 months service

10.4 Handbrake adjustment nut (1) and locknut (2) on Visa Van models
There shouid be clearance at point amowed

Visa models

1 Chock tha front wheals then jack up the

handbrake laver still on the third notch. On

MAX

AR T TR A Y

INDEX

MIN_

FF P R A UL

N5

12.1 LHM fuid level indicator located on
tha reservoir

Van modeis loasen the locknut on the primary
cable, um the adjustment nut as required,
then tighten the locknut (see llustration). On
Salgon models tum the outer cable adjusters
where they emerge from the vehicle floor.
Check that there is squal resistance 1o both
raar wheals,

5 Apply the handbrake lever to the fifth natch
and check that both rear wheels are locked,
6 Lower the vehicia 1o the ground.

BX models

7 Handbrake adjustmaent on these modeis is
automatic. The adjustment takes place when
the handbrake travel reaches 12 to 156
noiches,

8 If 2 new cable is baing fitted, refer to the
main manual, for detalls.

124 Filler cap removal from the hydraulic
fiuid resarvoir
Filuid fevel indicator localion is amowed

1 On Visa models the braking system (s
similar to that for petrol engine models, but
there is insufficlent vaguum for a vacuum
sarva unit, A vacuum pump, belt-drivan from
the camshaft, s theralors amployed. Tha
vacuum sarve unlt and master cylinder are
lpeated on the left-hand side of the bulkhead.
A cross-tube mounted Inside the passenger
compartmant links the brake pedal to the
VACUUM Servo unit.

2 On BX models the braking system is
virtually identical to that on petrol-engined
models.

3 Check the hydraulic circuits pipes and
hesas, for leaks, comosion and damags. Pay
particular attention to the areas around the
connections. Replaceman! details can be
foeund in the relevant man manual.

4 Ensure that all retaining clips are secure.

1 The hydraulic Nuld resarvolr ks located on
the feft hand side of the bulkhead. It has a
fluid level indicator bulit into it for easy
checking. With the engine idling, open the
bonnet and chack that the yellow indicator
fioat is betwesn lhe two red rings (see
illustration). The ground clearance lever,
insida the vehicla, should be fhully marwards in
the maximum haght position.
2 Tha difference batween the maximum and
minimum levels i approximately 0,45 litre,
3 The fiukd level indicalion ia only accurate
after the vehicle has siabilised at the
maximum ride haight.
4 If topping-up I8 necessary, first clean the
fillar cap and the surrounding area, then
remove the cap (see lllustration).
§ Using genuine grean LHM fuld, top-up the
reservolr untll the indicator Noal reaches the
uppar red mari. Then refit the cap and switch
off the engine.
6 In an emergency, automatic transmission
fiuid or thin engine oll, Lo, SAE 10/20), may
be used. However the system musi be
compistaly drained and replaced with new
LHM fluid at the eartiest opportunity. Do nol
usa ois thal could damage the rubber
of the system.
7 Refer to the main manual, for detalis on
fluld renewal.
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1 Check all swivel and ball joints for signs of
axcessive wear and replace worn or leaking

companents,
2 Ensure that the steering gear paiters,

3 Cheack the fixings of all nuts and bolts on
tha stearing gear and related componarts.

4 Replacement detalls, along with torque
spacifications can be found In the relevant

Mote: This procedure is only applicable fo
models with the cap fitted to the valve cover.

1 Pull the oll filler cap from the top of the
valve cover then loosen the clip and
disconnect the crankcase ventilation hose

{see ilustration).

2 Clean the wire mesh filter in paraffin and
allow to dry. If it Is blocked with sludge,
however, enew the cap complete.

3 Refit the hose ta the filler cap and fit the
cap to the valve cover,

1 Position a small contalner bensath the filter.
2 Loosen the blesd screw on the bottom of
the filter and allow any water to draln into the
container. Where fitted, alsc loosen the alr
blesd socrew on the filter head or inlst union
bolt (see .

3 Tighten the lower bleed screw when fuel
free of water flows. Ratighten the air bleaed
scraw where fitted.

4 Prime the fusl injection system as
described In Chapter 4,

i

il
il

16.1 Exhaust system for Visa modeis
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1 Inspect the exhaust system parodically for
leaks, corrasion and damage, and check the
sacurity and condition of the mountings (see
llustration). Small leaks are mora easily
detaected if an assistant temporarily blocks the
tailpipa with a wad of cloth whilst the engine is
idling.

17.5 Unscrewing the oll filter with a strap
wrench

2 Propriatary pastes and bandages are
avallable for the repair of holes and saplits,
Thay work wall in the short tarm, but renewal
of the section concarned will probably prove
more satisfactory In tha long run,

3 Check the rubber mountings lor
deterioration, and renew them If necessary
(soe llustration).

1 The engine oil should be replaced when hot
(i.e. just after a run) with the vehicle parked on
level ground.

2 Position a drain pan of adequate capacity
baneath the sump. Wipe clean around the
drain plug then unscrew it using & hexagon
key and allow the ofl to drain. The all may be
vary hot, take precautions to avold scalding.
3 Ramove the oll filler cap and allow the oll to
drain for at least 15 minutes.

4 Check and if necessary reanaw the drain
plug washer then wipe the sump, refit the
drain plug and tightan L.

17.8 Tighten the ol filter by hand only

5 Position the drain pan benaath the oll filter
on the frant of the cylinder block. Using a
strap wrench, unscraw the filter and remove it
(sea illustration). If a strap wrench s not
avallable a screwdrivar can ba driven through
tha filter and used as a lever 1o remava it

8 Wipe clean tha filter seat on the cylinder
bleck or oll cooler (as applicable), Smear a
litthe clean engine oil on the sealing ring of the
new oll filter then screw on the filter until it just
touches the seat. Hand tighten the ol filter by
& furthar two-thirds of a tum (see llustration).
Do not use any lools to tighten the fiiter,

7 Fill the engine with the correct grade and
quantity of oil (see illustration).

8 Start the engine and allow it to idle. Chack
that the oll pressura warning light goes out
and also check that thera is no oll leakage
from tha ofl fitter,

8 Switch off tha engine and recheck the oll
lerval.

10 Put the old oil into & sealed contalner and
dispose of it safely. Do not pour old engine oil
down a drain. Contact your lecal authority for
further detaila,

R
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188 Drivebelt run - later models with

conditioning
Arraw shows tension checking point

1 Te ensure maximum Iife from elthar the
altemnator, or the vaouum pump (f applicable),
the drivebeits need o be at the correct
tenalon.

2 Refer to Section 20, for detalls on
adjustment 1o the vacuum pump drivebalt,

3 There should be approximataly 8.0 mm
deflection an the altemator drivebelt, when
moderate thumb pressure is appiied midway
betwean the pullsys [see illustration).

4 Chack the condition of the ball. if the balt Is

cracked, frayed or found ta be slipping, It
neads to ba replaced.

6 To remave the balt, inosen the pivot balt
wmmmm.

6 Unscrew the adjustment bolt to release the
tenslon. The driveball can now be removed
fram the 3

7 Refitting is a reversal of remaoval,

Adjusting

B To adjust the lension, firsl check that the
balt is correctly fitted over the pulleys. With
the alternater mountings loose, tighten the
adjusiment bolt to tension the bell. As
mentioned previously the balt should be able
to move by approximately 6.0 mm, with
moderate thumb pressure midway between
the pulleys. Tightan the mounting bolts to the
comact torgue,

1 Fast idle agjustment screw
2 Cabie end stop
3 Fast idle lever

4 ldling adjustment screw
5 Anti-stall adjusiment screw

19.5 Bosch injection pump

7

6 Fast idfe cable adjustmeant femule

7 Accelerator cables adjustment fermule

8 Engine maximum spoed adiustmant sorew
8 Acceleraler lever

a Shim
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Later models with air conditioning

® During 1988, the three-pullsy drivabelt
systam previously used was replaced by a
tive-pulley systemn, as shown (see Mustration),
10 With the new system, drivebelt tension is
adjusted by movement of the bottom idler
wheal. Tension is checked at the longest balt
run, le batween the alternator and compressar

pulleys.

Checking

1 The usual type of tachometer (rev counter),
which waorks from ignition system pulses,
cannot be used on diesal engines. A
diagnostic socket (s provided for usa of
Citro#n test esguipment, but this will not
normally be available to the home mechanic,
If it is not felt that adjusting the dle speed “by
aar” is satisfactory, one of the following
alternatives may be used:
&l Purchase or hire of an appropriate
techometer
bl Delegation of the job fa a Citrodn dealer or
ofher specialist
¢l Timing light (strobe) operafed by a petrol
angina running at the desired speed, If the
timing light |s pointed at a mark on the
camshaft pump puliey the mark will appear
stationary when the two engines are
ruring af the same speed (or multiples of
thal speed). The pulley will be rofaling at
half the crankshaft speed but this will not
affect the adiustmant, (in prectice if was
faund impossibie fo use this method on tha
crankzhaft pulley due to the acute Wewing

2 Befora making adjustments warm up the
engine io normal operating temperatuns,

3 Check that the engine idies at the specified
spead,

Adjustment

4 |If adjustment |s necessary on the Folo-dissal
pump, loesen the locknut on the fast idie lever

then tum the edjustment screw as required and
retighten the locknut (see lilustration).

5 If adjustment |s necessary on the Bosch
pump, first lposen the lecknut and unscrew the
anti-stall adjustment screw until it is clear of the
accelerator lever, Loosan the locknut and turn
the \dle speed adjusiment screw as required
ther retighten the locknut (see illustration).

6 Adjust the anti-stall adjustment screw as
described in Chaptar 4.

7 Slop the engine and disconnect the
instrument as appropriate.

0il level

1 With the vehicle on level ground, unscraw
the filler/evel plug and check that the ofl level
I8 up to the bottem of the hele (see
illustration). If not, top-up with the correct
grads of oll than refit and tighten the plug.

Drivebelt

2 Deprass the drivebelt midway batwean the
pulleys. If the deflection is not as glven In the
Specifications, loosen the pivet and

adjustment belts, repasition the vacuum
purmp, then tighten the bolts,

Inspection

1 Jack up the rear of the car and suppor on
axle stands. Chock the front wheels. Remove
the rear wheal,

2 Prisa the dust cap from the centra of tha
drum.

3 Unscrew the hub nut, recover tha washar
and withdraw the brake drum. If difficulty is
experiencad due to the drum being excessively
warm, insert a scrawdriver through & wheel bolt

20.1 View of vacuum pump with air
cleaner removed showing filler/level plug
(arrowed)

21.3 Method of releasing the brake shoes
on Visa models

hole and prise the spring tensioned sactor fram
the automatic adjustment lever (see lllustration),
4 Examing the shoes for oll contamination or
wear, H any shoe (or shoes), need replacing,
anly replaces in complets axke sats.

Removal

5 Prise the rubber plug fram the rear of tha
backplate then nsert & screwdriver and
actuate the handbrake [ever so that the cabla
can be disengaged.

8 Nota the position of the top and boltom
retum springs. Using a pair of plisrs, unhook
them from the brake shoas.

T Using pliers, depress the anti-rattle spring
cups, turn them through 90° and remove
them, together with the springs. Extract the
pins from the rear of the backplate.

8 Withdraw the brake shoes frem the
backplats.

9 Disengags the strut and detach the
self-adjusting levers from the leading shoe.

Refitting

10 Refitting is a reversal of removal, but
before fitting the return springs, actuate the
self-adjusting mechanism to set the brake
shoes to slightly less than the internal
diameter of tha brake drum (see Illustration).
11 Before refitting the drum, ensure that the
bearings and the space between them are
grevised.

12 Refit the drum on the stub axle, followsd
by the washer and a new hub nut.

13 Tighten tha hub nut to the specified
tomues then lock the collar into the stub axle
groave using a round-ended drifi.

14 Tap tha dust cap Into pasition,

16 Refit the rear wheal and lower the car to
the ground. Apply the foolbrake pedal several
times to reset the automatic adjuster.

21,10 Rear brake shoes on Saloon
models

1 Leading shoe

2 Trallng shoe

3 Upper retumn spring

4 Lower mturm spring

5 Anti-raftle springs .

& Handbrake cable (disconnected to show
and fitting)

7 Self-adjusting mechanism

8 Handbrake fever

9 Strut
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Ty il

1 Lubricate the clutch pedal pivot with
greass.

2 Also grease the operating rods and/or cable
ends whara they connect with the operating
lavers,

3 Remaoval of the air fitter will anable easier
access to the clutoh cabile at the transmission

L4
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Note: Although not essentlal, it is always
beneficial to change the fusl filter just before

winter, regardiess of mileage

Except C15 Van models

Remuoval

1 This job may be carred out leaving the filter
head in situ. However due to limited access
and the possibility of spilling fuel over the
enging, it Is recommended that the filter haad
Is removad, together with the cartridge.

2 Unscrew the union bolts and disconnect

tha inlet and outlet fuel uniens from tha filter
haad {see illustration). Recovar the union

Bosch fuel filter

3 Unbolt the fiiter haad from the bracket and
withdraw it, together with the cartridge (see

4 With the assembly in a container to catch
spilled fual, unscrew the through-boll. On the
Rota-diesal filker this will release the end cap
and enable the cartridge and seals to be
remaved (see lustrations). On the Bosch
filter remove the chamber followed by the
elamant and saals. The Purflux filter fitted to
some modets is similar to the Bosch filter,

Refitting

6 Clean the filter head and end cap or
chamber.

6 Locate the new seals in position then fit the
new cartridge or alament using a revarsal of
the removal procedures.

T Finally prime the fuel Injaction system as
dascribed in Chapter 4.

C15 Van models

Note: |f the fusl is allowed fo escape ouf of
the fual filter housing ante the angine, It will
find s way into the clutch ([manual
franamission models) and possibly damage
the finings.
Remaoval

B On C15 Van models from sarly 1883, the
fual fiiter iz modifled. Tha coolant-heatad filter
base |8 no lenger flittad. The fuel filter is
ralocated in & housing on the cylinder head,
abave the thermostal and cylinder head
ocoolant outlet housing. The new housing has
a water detector and & water drain plug in its

ond cartridge

base. There is an extemal hand-paming bulty,
and a double valve returm systeam.

9 To remove the filter, first drain the housing
by loasening tha drain plug. A plastic tube
should be attached to the drain plug, so that
tha fuel can be directed inte a suitable
conmtainer ([see lllustration).

10 With tha fuel drained, unscrew the cover
bolts, remove the cover and |ift out the filter,

Refitting

11 If the filter is 1o be refitted, check tha
sealing rubber before reversing the removal
procedura. Removal of the water detector s
stralghtforward (see iNustrations),

heusing
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23.11F . .. and removing the water
detector (armowed)
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24.2 Expansion tank and filler cap on Visa
modsis

MNote: The coolant should be renewed at the
first 12 000 miles (20 DGO km) from neaw, or
from whan the engine is renawed. This is
necessary fo ush ouf cormosive elerments that
can build up to Mgh fevels during the early iife
of the engine. Thereaftsr renew as described
in the maintenance scheduls,

Draining

1 Allow the engine to cool for at least 10
minutes atter switching off.

.
24.14A Bleed screws [arrowed) on the
thermostat housing

24.148 Bleed screw (arrowed) on the
radiator (BX models)

2 Depresa the filler cap and slowly turn it
antl-clockwise until it can be removed. If tha
engine is hot cover the cap with a thick cloth
bafore remaoving it as a precaution against
scalding (see lustration).

3 Position a contalner beneath tha left-hand
side of the radiator then unscrew the drain
piug and allow the coolant to drain,

4 Whan the radiator is completely drained
refit tha drain plug, pipe er hosa then drain the
black by unscrewing the drain plug located on
the rear of the engine at the flywhesal end.
Rafit the drain plug on complation.

Flushing

5 if the coolant is contaminated with rust and
scale the complete system should be flushed
as follows.

6 Drain the system as described In the
previous Section,

T Remove the thermostat as described in
Chapter 3.

8 It nol sirsady done disconnect the bottom
hose from the radiator,

9 Insert a garden hose Into the thermaostat
housing so that the water runs through the
anging in the reverss direction to narmal flow
and comes out of the bottormn hose. Continue
until the watsr emerges claan.

10 Aun the water through the radiator in the
normal direction of flow by inserting the
gardan hose in the top hose. In severs cases
of contamination # may be helpful to remove
the radiator and reverse-flush It

11 Chemical descalers or fiushing agents
should only ba used as a last resort, in which
case follow the Instructions given by the

24.14C Bleod screw (arrowed) on tho
expansion tank retum pipe (Visa modeis)

manufacturers.
12 When flushing is complete, refit the
thermostat and reconnect the hoses,

Filling

13 Make sure thal the dmin plugs are sacure
and that all hosss gre in good condition and
thair chipa tight.

14 Loocsen or remove the blesd screws
located on the thermostat housing cover, on
the radiator on BX models and, on Visa
modeis anly, the expansion tank refurn pipa
(see llustrations).

15 Fill slowly with coalant through the fillar
neck and at the same time keep an eys on the
blead scraw holes. Whan coolant free of air
bubbles emerges refit and tighten the blesd
SCTEWS.

16 Top up the radiator or expansion tank
untll it s full to the filler cap ssating. Thera still
remains air in the system which must be
purged as follows.

17 Start the engine and run at a fast idle
spead for several minutes, Stop the engine.
1B Top up the coolant level as follows. On
Visa modals top-up to the level plate visible
through the filler neck. On BX modeals
withdraw the black plastic tube from the
radiator filler neck and nota the coolant laval
on tha “threaded” section (see Nustration).
The bottom of the tube indicates tha minimum
level and the upper limit of the "thraaded”™
section indicates the maximum level. Top up
to the maximum level, than refit the tube.

18 Fit the filler cap.

20 Start the engine and run to normal
operating temperature [ndicated by the
alectric cooling fan(s) cutting in then out after
a few minutes.

21 Stop the engine and allow to cool for at
least 1 hour,

22 Recheck the coolant level as described in
paragraph 18 and top-up as nacessary,

24.18 Remaoving the coolant level tube on
BX models
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Pre-1987 models

Naote: Theve s no oll level plug on pre-1987
models, Tha only way of making sure the leve!
is cormect (s o drain and refill the transmissian.
Having dene this, it makes sanse to Use naw
aill far rafilling.

1 Jack up the frant of the vehicle and support
on exle stands (see "Jacking and vehicle
suppevt"). Chock the rear wheals,

2 Twe drain plugs are provided an early
maodeds - one for the transmission and ane for

the differential (see Nustration). On later
madels tha transmission drain plug is deleted
and it is important not to confuse the raverse
gear shaft clamping screw with a drain plug.

3 Unscrew the drain plugis) and drain the oil
into a suitable container, On complation refit
and tighten the drain plugis).

4 There is no provision for a level plug so the
corract guantity of oll must be messured
befors refiling the transmission through the
filer plug hole.

5 Lower the vehicle to the ground.

1987-on models

8 On models buift from 1987, an oil fillerevel
plug Is fitted in the transmission end cover.
Accass is sasles! through the left-hand wheal

arch [see illustration). The vehicle should be
parked on level ground for this check.

T Having gained access 1o the oll level plug,
clean around the plug before remaving It
Check the oil leval, with the vehicle level, the
oll lsvel must be up to the bottom of the plug
hole.

8 Top-up If necessary with the specified oll
(see Nustration), Add the oll slowly, the all
level Is correct when the ol just begins to flow
fram the plug hole. Allew a few minutes for the
all leval to stabllise, then refit and tighten the
fillerflevel plug. Check for leaks if regular

topping-up Is required,

Refer to Chapter 2.
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Engine repair procedures

Contents
Camshaft - removal and refitting ... .. .......c0oiiiiiniinns, 7 Engine overhaul esamination and renovation - general . ......... 25
Compression and leakdown test - description and interpretation ., 2  Engine, methods of removal -general . .. .............. S 18
Cylindar head - dismantiing, overhaul and reassembly . .......... 10 Engina/transmission mountings - removal and mfmanq .......... 17
Cylinder head - removaland refitting ...........ccovvuninnnn. 9 Flywheel/driveplate - removal and refitting .................... 16
Cylinder head and pistons - decarbonisation .................. 11 Initial stari-up after engine overhaul -general . . .. .. ............ 28
Description -general .. ........c.cieeriesrinsnsiianasianenns 1 Oll pump - removal, inspection and refitting ................... 14
Engina and transmission (BX models) - removal and refitting . .. . . . 20 Oflseals-renawal ........cciiciiieiiinniniacaiiiiiiiinan 12
Engine and transmission (Visa models) - remaval and refitting . . . . . 18 Pistons and connecting rods - removal and refitting ............ 15
Engina and transmission - econnection . ... .....ceenanan.. 27  Major operations possible with the engine in the vehicle ......... 3
Engina and transmission - separation . ... ........cciiiieian. 21 Sump-removalandreftting .............000iinenanen PR |
Engine components - overhaul ........ S SR R R 26  Timing belt - ramoval, refitting and tensioning ................. 4
Engine everhaul - dismantling .. ... ... oo iiiiiiiineny 23 Timing belt Intermediate roller - removal and refitting .. .......... B
Erigina overhaul - prepartion , .. .........c..cceiieiaiianinns 22  Timing beit tensioner - removal and refitting .. ................. 5
Engine overhaul - reassembly .. ... ... i iiiie e, 24  Valve clearances - chacking and adjustment ... ............... B
Degrees of difficulty

Easy, suitable for Fairly easy, suitable MMH

novice with it hhaﬁ‘mrwlh m&m mum oy

experniencs
Specifications
General
TUIM sopam me siniics o o mnd ma e s et e e o LT Feur-cylindear, in-line, four-stroke, overhand camshaft,

compression-ignition, mounted tfransversely and inclined 30° to rear.
Transmission mounted an lefi-hand end of engine.

Codes

Visa, BXand C15 ... .. ... .o0vicncninns R T T ) XUD 7 -181A

- GET - At v S PR S e XUD TTENL - ABA

BEnon-Tube .. .covivvesiiaaisses M e T R N T R R XUD 9 - 182(B) or D98 - XUD SA/L
Engine size:

T R P A ot S PP HLY i ol an et Lt oy (Sl Ry 1765 cc

L e T S A T i b a e b e e A R e 1805 cc
LT O UM -« - s oo s oo oo WS e L]
Bore and stroke:

HUBTand XUB TTE oot it aat o ai i aasmini sl salaass 80.0 x BB.O mm

BUDSRNEXUBRBA .o cviiieei i i e e e e B83.0 x B8.0 mm
Compression ratio:

e e i Sy Bl S 3L, B Ty 23.0:1

MU R o v T e e e S e S e a e e AT 22.0:1

LB e mwmpen i oo a8 e, Y 2351

o s e e ity Syl D ety 23.0:1
Compression pressdres (angine hot, cranking speed):

Minimum ......... N W W R R R T TR B R 18 bar

L= 25 10 30 bar

Maximum difference between lny h-.ra cyllna-m ................ 5 bar
Maximum torgue (1S0):

b 110 Nm at 2200 rpm

RLUBTTE: o v iivims aimnars o8 f0m s 0 st n 450 85 6 4% 4% 5hris & o bion & m i o 180 Nm at 2100 rpm

B L R RS R e A 118 Nm at 2000 rpm

TIN5 A L B 120 Nm at 2000 rpm
Maximum powar (IS0}

I o L A L s e e e T e A p 43.5 kW at 4600 rpm

BRI TTE oo s o A A e A S S b e b e T s 66.0 kW at 4300 rpm

PRI s bt o g e g e T 47.0 kW at 4600 rpm

i L e i S PR Gy N S 51.0 kW at 4600 rpm
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Maximum speed:
Except XUD 7TE models:
PRI & 555000 000 0000 o A A S T 5100 rpm
LY (ovc oo it i i e T T 4600 rpm
XUD 7TE modeis:
NOIOME . e T R R A e e 4800 rpm
LOREBE | ..cnvsmrnsrrrmsmrsnsessssassaassssssaviaisiyeyiss 4300 rpm
FIlng order .. ...ovvviinninnennnosronsorrnnrnnrsnssssssssss 1-3-4-2 (No 1 at fiywheel end)
Cylinder block
Cylinder bore diameter:
YOI 7 B0 NI T T & v caca om0 W00 00 w000 80.000 to 80.018 mm
or 80.030 to BO.048 mm
MINSart XU BA .. ..l iiidivede sanaainaase s iaude s 83.000 to 83.018 mm

or 83.030 to 83.048 mm
Pistons and piston rings

Piston diameter:
XUD7and XUD TTE ... ov it ietinenennceacanranasnnansnsns 79.93 + 0.008 mm
or 76.96 = 0.008 mm
MR 0 0t IR B i oo b o M N SRR 8 82.930 + 0.009 mm
or 82960 + 0.009 mm
Piston ring end gaps (fitted):
TOD COMPIOBBION <. ¢ v vvvevnoonmsiisiainessesssassedsaisssss 0.20 to 0.40 mm
2nd COMPIBBRION .......convsnvasrsrsnnnrassassrssss veves 01510 0.35 mm
N BOTRPIIN - <« v« o vcia e a4 8o S8R e ae e e 0.10 to 0.30 mm
Connecting rod small-end bush innerdiameter . .................. 25,007 to 25.020 mm
Maximum weight difference between any two pistons ............. 25¢g
Maximum piston protrusion difference between any two pistons ... .. 0.12 mm
Crankshaft
B R S e e e e iR e SRR R a e 0.07 to 0.32 mm
Maximum journal/crankpin out-of-round ......... ... ... i 0.007 mm
- Cylinder head
WA .oovnramrnrsn sa s s s e e n e et e e 0.07 mm subject to camshaft turning freely
Refinishing limit (seetext) ...........ccoviiiirnireiincnenrennss 0.40 mm
Swirlchamber protrusion ...........c.cvtienvsnssnsrasrsrsssns 0 to 0.03 mm
Valves
Seat angle (inclusive):
Except XUD 7TE models:
M i R R R T A N R e e e e 120°
MY - o e oo SR A SRR AR Y 80"
XUD 7TE models:
Indetanc eXNAUEE . . .. v v sr s s e e a0°
Valve recess below cylinder head:
BB s e e N T R 0 R R PR . 0.50to 1.05 mm
EPTY S T S e e e R 0.90 to 1.45 mm
Valve clearances (cold): Inlet Exhaust
YRIIT TWERR: 000500000 000005 v 0w 0 W W A 0.10 to 0.25 mm 0.25 to 0.40 mm
LIRS DB ol XLIDB TBE . o voaiasuaaaues e § a6 aials ais mnmnn 4/ 0.15 to 0.25 mm 0.35 to 0.45 mm
NEIIT BB o i e B R0 0 R A B 0.15 + 0.08 mm 0.30 + 0.08 mm
Valve timing:
XUD 7 models (at 1.0 mm clearance):
IOt OPONS .. ovnnernnnccosonrnmrssvonsmanyessesssssss 8° BTDC
INIBt CloSBS .. .......cviiiiirnieirarnssssasansnnnnnrans 40° ABDC
EAIRMATRE I i 0 A B B e 56° BBDC
EBURE CIMBI. & ucoctiaa i s mio o5 slpaals S v s aiae e 12° ATDC
XUD 7TE models (at 0.8 mm clearanca):
I QITEE: . oicuiaiaiaiviaiatotale oreVi orass tovi i o 0 e 1o aiaviin o v e v 4° 30' BTDC
ISt ClOSBB ........0convvrvrvrrrrssssoanssssasssannnns 20° ABDC
Exhaust opens ..............ceeveneasnnsnnnannsnnnnnns 39° BBDC
EXNUBEINE CIOBOE . oo o ie s a0 8878 8B 4° ATDC
XUD 8A models (at 0.8 mm clearance):
IR ORONS. . ciiiiiiciiveiimsimmin e eesnens e 4° BTDC
WAL CIOROE ooiiisiiisvs iaanaili evain e aaiile e Wi s e 35° ABDC
BXNali GPINE . oocovsiivsasanssnaninsnnnninniannesssis 43° BBDC

Exhaust ClOSBS . ...t teannne s arsnnansesnansnnsssssss 0° (TDC)
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Lubrication system
il pressura
Except XUD 7TE models (at engine temperature of 80°C/184°F);
IVEIIIIILINY o i i araa e i e s b e i e b e o e e

Stage 4 (after 10 mins at 3000 rpm). Loosen ¥ tumthan ........
From September 1986 on (refer to texi):
BURR Yoo R e e S T s T T

Engine mounting bracket, right-hand lower . .................000..
Engine mounting bracket, right-hand upper:
TEOREIAOIE oo vwcsn sod, e 0400 0 0 RSN W R BT

0.07 to 0.16 mm

2.5 bar at 800 rpm
3.5 to 5.0 bar at 4000 rpm
3.4 bars at 2000 rpm

0.58 to 0.44 bar

0.8 bar maximum

Two gear

4.0 bar

0.12 mm

0.064 mm

Nm Ibf fit
50 ar
18 13
35 26
40 30
plus 60° or 1o 150 plus 80" or to 111
30 22
B0 44
60 44
70 52
30 22
TO 52
Angle-tighten a further 120°
a5 28
8 13
50 ar
18 13
35 26
28 21
50 ar
1 8
20 15
as 26
70 52
68 50
28 21
30 22
8 T
13 10
35 26
19 14
a 22
18 13
18 13
12 ]
2 1.5
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The engine = of four-cylinder overhead
camshaft design, mounted transversely and
inclined 30° to the rear, with the transmission
mounted an the laft-hand side. Both the block
and the cylinder head are of cast iron.

A toothed timing belt drives the camshaft,
Injaction pump and water pump. Bucket
tappals are fitted betwean the camshaft and
valves, and valve clearance adjustmaent is by
maans of salective shims.

The camshaft s supported by three
bearings machined directly in the cylinder
head.

The crankshaft runs in five main bearings of
the usual shell type. Endfioat is controlied by
thrustwashers either side of Noe 2 main
bearing.

The pistons are selected 1o be of matching
waight, and incorporate fully floating gudgeon
pins retainad by circlips,

Tha oll pump is chain driven from the front
of the crankshaft. An oil coaler & fitted to the
1.9 engine.

During 1988, a 1785 cc Turbo diesel (the
XUD 7TE),was introduced to the BX range of

.| o

Note: A compression tester specifically
designed for dissel engines must be used for
this test

Compression test
Description

1 When engine performance is down, or if
misfiring eccurs which cannot be attributed to
the ignition ar fuel systems, a compreasion
tast can provide diagnostic clues as to the
enging’s condition. If the test is performad
regularly, it can give warning of trouble before
any other symptoms become apparent.

2 A compression tester specifically intended

" 4.11 Right-hand engine mounting bracket

for diesal engines must be used, because of
the higher pressures this type of aengine
produces. The tester is conpacted to an
adapter that screws into the glow plug or
injector hale. It s unlikely to be worthwhile
buying such a tester for occasional use, but it
may be possible to borrow or hire one. If nat,
have the test performed by a garage, or
dealer.

3 Unless specific instructions to the cantrary
are supplied with tha tester. observe the
following points:

a) The battary must be in a good state of
charge, the air filtar must be clean, and
the angine must be at narmal operating
ternperaiure

b) Al the injectars or glow plugs should be
removed before starting the test. If
removing the infectors, also remove the
fire shield washers, otherwise they may
be blown out

¢} The stop solsnold must be disconnected,
to prevant the angine from running or fuel
from being discharged

4 There |s no need to hold the accelerator
pedal down during the test, bacause the
diesel angine air inlet is not throttied.

§ The actusl compression pressures
measured are not so Important as the balance
between cylinders. Values are given In the
Specifications.

€ The cause of poor compression Is less aasy
to establish on a diesal engine than a petrol
driven one, The effect of introducing all inte
tha cylinders (‘wet testing') is not concluslve,
because there is a risk that oll will sit In the
swirl chamber or In the recess on the piston
crown instead of passing to tha rings.
Howaver, the following can be used as a
rough guide to diagnosis.

Interpretation

7 All cylinders should produce very similar
pressures, Any difference greater than thal
spacifiad indicates the existence of a faull.
Note that the compression should build up
quickly in a healthy engine. Low comprassion
on the first stroke, followed by gradually
increasing pressuré on successive strokes.
indicates worn piston rings. A low

compression reading on the first strake, which
does not bulld up during successive strokes,

4.12A Timing cover front clip (early

indicates leaking valves or a blown head
paske! (a cracked head could also be the
cause). Deposits on the undersides of tha
valve heads can also cause low compression,
8 A low reading from two adjacent cyvlinders
is almost certainiy due to the head gasket
having blown between them. The presence of
coolant in the engina oll will confirm this. :
8 If the compression reading ls unusually
high, the eylinder head surfaces, valves and
pistons are probably coated with carban
daposits. If this s the case, the cylinder haad
should be removed and decarbaonisad,

Leakdown test
Description

10 A |sakdown test measures the rate at
which compressed air fed into the cylinder |s
lest. It is an alternative to a compression test,
and In many ways is better, since the
ascaping alr provides easy identification of
where pressure loss is ocourring (piston rings,
valves or head gashkat),

11 The equipment needed for leakdown
tesling is unlikely to be available to the home
mechanic. If poor compression s suspacted,
have the test performed by a suitably
aquipped garage.

The following operations can be carried out
without having to remove the engine from the
car.

al Timing beft - removal and refitting

b) Camshaft - removal and refitting

c) Cylinder head - removal and refitting

d) Camshaft oil seals - renewal

&) Crankshaft oil seals - renewal

) Sump - removal and refitting

@) O pump - removal and refitting

h) Pistons and connecting rods - removal
and refitting

i} Flywhesei/driveplate - removal and refitting

Far almast any jab invalving wark an the
top of the engine (for example valve clearance
adjustmant) the intarcooler must be removed.
This is described in Chapter 4.
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1 The timing belt drives the camshaft,
injectlon pump, and water pump from a
toothed sprockst on the front of the
crankshaft. if it breaks in service the pistons
are likely 1o hit the valve heads and result in
an axpensive repair,

2 Tha timing bell should be renewed at the
intervals specified in Chapter 1. However, if it
is contaminated with oll or If It Is at all noisy In
aparation (a "scraping” noise due to uneven
wear) it should be renswed sarller. Where a
Basch injection pump js fitted, axcessive play
in the front bearing can wear the sides of the
timing beit.

3 On Visa models apply the handbrake, On
BX models chock the rear wheels and release
the handbrake, as the handbrake operates on
the fronl whesls,

4 On manual transmission models jack up the
front right-hand comer of the vehicle until the
wheal is just clear of the greund. Support the
vehicle on an axle stand and sngage 4th or
5th gear. This will enable the engine to be
turned sasity by tuming the right-hand whesl.
On autematic transmisslon models use an

opan-anded spanner on the crankshafl pulley
bait.

5 Remove the engine splash guard from
under tha right-hand front wheel arch.

6 Disconnect the battery negative lead.

T Loosen the altemator pivot and adjustment
balts then unscrew tha tension bolt until it is
possible to slip the drivabelt from the pulleys.
B8 With 4th or 5th gear selected on manual
transmission modals have an assistant
depress the footbrake pedal, then unscrew
the crankshaft pulley bolt. On BX madels the
handbrake may be applisd Instead of the
footbrake pedal to hold the crankshaft
stationary. On automatic transmission models
unbolt the transmission cover and lack the
starter ring gear. Nole that the boll is
axtremaly tight.

9 Slide the pulley from the frant of the
crankshaft. Unbolt the battom timing cover,

10 Support the weight of the engine using a
haist or trolley jack.

11 Unscrew the nuts and remove the
right-hand engine mounting bracket (see
lustration).

12 Pull up the front clip (early models),
release the spring clips, and withdraw the two
timing cover sactions (see illustrations). Note
that the spring clip ks not fitted to later modals,
which have a modified cover and fastanings.
13 Turn the engine by means of the front
right-hand whes| or crankshaft pulley bolt until
the thres bolt heles in the camshaft and
Injection pump sprockets are allgned with the
correspanding holes in the engine front plate.
14 Insaert an 8.0 mm diamater metal dowel
rod or drill through the special hele in the
left-hand raar flange of the cylinder block by
the starter maotar. Then carafully turn the
engine either way until the rod enters the TBC
hole in the flywhesl (see Teol Tip).

15 Insart threa M8 boits through the holes in
the camshaft and injection pump sprockats
and screw them into the engine frant plate
finger-tight {see illustration).

18 Loosen the timing belt tensionar plvot nut
and adjustment bolt, then turn the brackst
anti-clockwise 1o release the tension and
ratighten the adjustment bolt to hold the
tensloner In the released position. If available
usa a ¥ inch square drive extension in the hale
provided to turn the bracket against the apring
tanslon,

17 Mark the timing belt with an amow lo
Indicate Its nermal direction af turning then

4.20A Fitting the timing balt over the
Injection pump sprocket . . .

4.15 Holding camshaft and injection

9, 10and 11 M8 bofts
12 Tensioner pivotnut
13 Tensioner adjustment boit

ramaove [t from the camshaft, injection pump,
wiater pump and crankshafi sprockets.

Refitting

18 Inspect the belt for cracks, fraying. and
damage to the leeth, Pay particular attention
1o the roots of the teeth. If any damage s
avident or if the beit is conmaminated with oil it
must be renewed and any oll leak rectified.

18 Begin refitting by locating the tming belt
on the crankshaft sprocket, making sure that,
where applicable, the rotation amow 15 facing
the corract way.

20 Hold the timing belt engaged with the
crankshaft sprocket then fead it over tha rolier
and onto the injection pump, camshaft, and
water pump sprockets and over the tensioner
roller. To ensure comect sngagement, locate
anly a half width on the injection pump
sprocket before feeding the timing belt onto
the camshaft sprocketl keeping the bell tautl
and fully engagsd with the crankshaft




2¢6 Engine repair procedures

sprocket. Locate the timing bait fully ento the
sprockets {see illustrations).

Tensioning

21 With the pivet nut loose, slacken the
tensioner adjustment bolt while holding the
bracket against tha spring tension. Slowly
release the bracket until tha roller presses
against the timing belt. Ratighten the
adjustment bolt.

22 Remove the bolts from the camshaft and
injection pump sprockets. Remove the metal
dowal rod from the cylinder block,

23 Rotate the engine two complete tums In
its normal direction. Do not rotate the engine
backwards as the timing bait must be kept
tight batwean the crankshaft, injection pump
and camshaft sprockets.

24 Loosen the tensioner adjustment bolt to
allow the tensionar spring to push the roller
against the timing beit, than tighten bath the
adjustmant balt and pivat nut.

25 Recheck the engine timing as described
in paragraphs 13 and 14 then remove the
maetal dowsi rod.

26 Refit the three timing cover sections and
sacure with the special clip and spring clips.
27 Refit the right-hand engine mounting
bracket and tighten the nuts.

28 Resmove the trolley jack or hoist.

29 Slide the pulley onto the front of the
crankshaft.

30 Apply three drops of locking fluld on the
threads of the crankshaft pulley belt then
insert it and tighten to the specified torgue
while holding the crankshaft stationary using
the mathod described in paragraph B.

31 Refit the alternator drivebalt and lension it
as described in Chapter 1.

32 Reconnect the battery negative lead.

5.13 Citrodn tool 7009-T1 for holding the
tensioner plunger

33 Refit the engine splash-guard under the
right-hand front wheal arch.
34 Lower the vehicle to tha ground.

1 Gn Visa models apply the handbrake. On
BX models chock the rear wheels and release
the handbraka,

2 On manual transmission models jack up the
frant right-hand comer of the vehicle until the
wheal is just clear of tha ground. Support the
vehicle on an axle stand and engage 4th or
5th gear so that the engine may be rotated by
turning the right-hand wheel. On automatic
tranarmission modeis use an open-ended
spanner on the crankshaft pulley bolt,

3 Support the welght of the engine using a
holst or trolley jack.

4 Unscrew the nuts and remove
right-hiand engina mounting brackat.
Visa models

5 Remove the battery and the tray, then
unbolt the support bracket (see llustration).
6 Unscrew the nut from the left-hand engine
mounting and remova the rubber mounting.
7 Move the engine and transmission to the laft
as far as possible and suppon it in this position.
All models

8 Pull up the special clip, release the spring clips
and withdraw the two timing cover sactions.

8 Turn the engine by maans of the front
right-hand wheel or crankshaft pullay balt until
the three bolt holes in the camshaft and
injection pump sprockets are alignad with the
corresponding holes in the engine front plate,
10 Insert an B.0 mm diameater matal dowsal
rod or drill through the special hole in the
left-hand rear flange of the cylinder block by
tha starter motor. Then carafully turn the
angine either way until the rod enters the TDC
hota in the fiywhesl.

11 Insarl three M8 bolts through the holes in
the camshaft and injection pump sprockats
and screw them into the engina front plate
finger-tight.

12 Loosen the timing belt tensioner pivot nut
and adjustment bolt, then turn the bracket
anti-glockwise until the adjustment bolt is In
the middis of the siot and retighten the bolt. if
avallable use a ¥ inch square drive axtansion
In tha hole provided to tumn the bracket
against the spring tension.

13 A tool must now be obtained o hold the
tensionar plunger in the mounting bracket.
Citroén tool 7008-T1 (see illustration) is
designed to slida in the two lower bolt holes of
the mounting bracket and It should be quite
easy to fabricate a similar tool out of sheet
mital using long bolts instead of metal dowel
rods.

14 Unscrew the two lowar bolts then fit the

the

special 1ool. Grease the inner surface of the
tool to prevent any damage to the end of the
tansionar plunger.

15 Unscrew the pivol nut and adjustment
bolt and withdraw the lensioner brackst,
comphete with roller,

168 Unbolt the engine mounting bracket
noting that the uppermost bolt is on the inside
face of the angine front plate.

17 Compress tha tensionar plunger into the
mounting bracket, remove the special tool
then withdraw the plunger and spring.

Refitting

18 Refitting Is a reversal of removal, but refer
to Section 4, paragraphs 21 to 25 for details
of the timing beit adjustment procadure.

1 Follow the procedure given in paragrephs 1
to 12 of Section 5.

2 Remove the engine splash guard from
under the right-hand front whael arch,

3 Disconnect the battery negative lead on BX
models,

4 Loosan the alternator plvat and adjustrmant
bolts then unscrew the tension balt until It is
possible to siip the drivebelt from the pulleys.
6 With 4th or 5th gear selected on manual
transmission models have an assistant
depress the footbrake pedal, then unscraw
the crankshafl pulley bolt. On BX modals the
handbrake may be applied Instead of the
foolbrake pedal to hald the crankshaft
stationary. On automatic transmission modeis
unboll the transmission cover and lock the
starter ring gear,

6 Slide the pulley from tha front of the
crankshafi.

T Unbolt the lower timing cover.

8 Remove the apacer from the atud for the
upper timing cover sactions. Note the position
of the stud then unscrew and remove It

9 Unscraw the remaining halls sacuring the
intermediate roller bracketl to the cylinder
block noting that the upper bolt also secures
the engine maunting bracket.

10 Slightly loosen the remaining engine
mounting bracket bolts then slide out the
intarmediate roller and bracket.

Refitting

11 Refitting is & reversal of removal, but note

tha following additional points:

a) Tighten all bolts o the specified lorgue

b} Apply three drops of locking fiuld fo the
threeds of the crankshaft pulley bolt
bafore inserting it

¢} Tension the afternator drivebeall &s
described in Chapter 1

d) Adjust the timing belt as described in
Section 4, paragraphs 21 to 25
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.7 Crankcase ventilation hose (1.9

1 Follaw the procedure given in paragraphs 1
to 12 of Section 5.

2 Remove the timing beit from the camshaft
sprocket and tia it to one sida without banding
it j .

3 Unscrew the M8 bolt holding the camshaft
sprocked 4 the timing position.

4 Whera applicable, remove the oil filler
cap/breather from the wvalve cover and
position it to one side.

6 On BX models disconnect the baltery
nagative laad and disconnact the air inkst hoss
fram the inlet manifeld and air cleansr,

A

7.19A Fitting a camshaft end bearing cap

8 Loosen the pivet and adjustmant bolts of
the hydraulic high pressure pump (BX
modsis), or vacuum pump (Visa models),
swived the unit upwards, and disconnact the

drivebalt from the pullays.

7 0n the 1.9 engine, disconnect the
crankcase ventilation hose from the valve
cover (see illustration).

8 Unbolt and remove the wvalve cover.
Remove the gaskel (see ilustrations).

@ Hold the camshaf stationary with a8
spanner an the special lug between the 3rd
and 4th cams or by using & lever In the
sprocket holes then upacrew the camshaft
sprocket bolt and withdraw the sprockal (see
lustrations). Recover the Woodruff key f it Is
loosa, Do not rotale the camshaft otherwise
ihe valves wilt atrike the pistons of Nos 1 and
4 cylinders, If necessary tum the angine ane
quarter turm 1o position all the pistons hatfway

7.13 Using a puller to remove the pump

pulley from the camshaft

ol

7.198 Areas on camshaft end bearing
caps to apply sealing compound

down the cylinders to prevent any damage,
however, release the timing balt from tha
Injection pump sprockat first.

10 Mark the position of the camshaft bearing
caps numbering them from the flywhesl end
and making the marks on the maniold side,
11 Progressively unscrew the nuits then
remove the beanng caps.

12 Lift the camshatt and withdraw it through
tha frant engine plate, Remove the ol seal
from the timing end of the camshaft.

13 Hold the camshaft statlonary with a
spanner an the special lug betwesn the 3rd
a@nd 4th cams, then unscrew tha balt and
remove the pump pulley from the flywheel end
of the camshaft. Use a puller if it is tight (see
illustration). Recover the Woodruff key If it is
joose

14 Remove the oll saal from the flywheel end
of the camshaft.
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15 Ciean all the components including the
bearing surfaces in the cylinder head.
Examing the companants carafully for wear
snd damags, in particular check the surface
of the cams for scering and pitting. Ranew
cnrnpunlnh as necessary and obtain new oil

H‘lﬂtﬂﬂg

168 Bagin reassembly by lubricating the cams
and bearing journals with engine oll.

17 Locate the camshaft on the cylinder head,
passing it through the angine front plate and
with the tips of cams 4 and & facing
downwards and resting on the bucket
tappets. The cast DIST marking on the
camshaft should be at the timing belt and of
the cylinder head (ses illustration) and the
key slot for the camshatt sprocket should be
facing upwards,

18 Fit the centre bearing cap the correct way
raund as previously noted then scraw an tha
nuts and tighten them two or three tums.

18 Apply sealing compound to the end
bearing caps on the areas as shown. Fit them
in the comect pesitions and tightan the nuts
two ar three tums (see Hustrations).

20 Tighten all the nuts progressively to tha
specified torque making sure that cams 4 and
& ramain facing downwards (see illustration).
Check that the camshaft endficat is as given
in the Specifications using fesler blades (see
illustration). The only answer if it is not
corract (8 to renew the cylinder head.

21 It the original camshatit is being refittad
and it ia known that the valve clearances ane
correct, go on to paragraph 22, otherwiss
check and adjust the valve clearances as
describad In Section 8. Note that as the timing
belt is disconnected at this stage, the
crankshaft must be turmed one quarter turn
gither way from the TDC position so that all
tha pistons are halfway down the cylindars.
This wil prevent the valves striking the pistons
when the camshafl is rotated. Release the
timing kel from the injection pump sprocket
while turning the engine as the timing bolts
are still in position.

22 Smear the lips of the oll seals with oll then
fit them over sach and of tha camshaft, opan
end first, and press them in urntil flush with the
end faces of the end caps. Use an M10 belt,

7.20B Checking the camshaft endfioat

washers and a socket to press in the oll seals
{See Haynes Hint).

23 Fit the Woodruff key and pump pulley to the
fiywheel end of the camshaft, insert the bolt and
tightan it while holding the camshaft stationary.
24 Fit the Woeedruff key and camshaft
sprockst to the timing end of the camshafi,
Apply lacking fluid to the threads then insert
the bolt and tighten it to the specified torgue
while holding the camshalt stationary.

25 Aefit the valve cover, logather with a new
gasket, and tighten the bolts.

28 Refit the crankcase ventilation hosa.

27 Locate the drivebelt on the camshaft
pulley and hydraulic pump (BX models), or
vacuum pump pulley (Visa modals). Press the
pump downwards until the deflection of tha
belt midway between the two pulleys Is
approximately 5.0 mm under firm thumb
pressure. Tighten the adjustmant bolt
followed by the pivot bolt.

28 On BX models reconnect the battery
negative lead and the alr inlet hose.

28 Rafit the oil filler cap/breather.

30 Align the holes and refit the M& timing bolt
o the camshaft sprocket.

31 i the crankshaft was turned a quartar turm
from TDC as in paragraphsa 9 and 21, tum the
crankshaft back the quarter turmn so that
pistons 1 and 4 are again at TDC. De not tum
tha engine more than a quarter turm otherwise
pistons 2 and 3 will pass their TDC positions
and will strike valves 4 and 6.

32 Refit the TDC dowel rod to the flywheal,
33 Refit and adjust the timing belt, referring
to Section 4, paragraphs 20 to 25. The
remaining procedure s a revarsal of removal,

Checking

1 On Visa models apply the handbrake, On
BX models chack the rear wheels and release
the handbrake.

2 On manual transmission models jack up the
frant right-hand corner of the vehicls until the
wheel is |ust clear of the ground. Suppert the
vehicle on an axle stand and engage 4th or

Sth gear so that the engine may be rotated by
turning the right-hand wheel. On automatic
transmission models use an open-ended
spanner on the crankahaft pulley bolt,

3 Disconnect the battery negative lead.

4 Remove the oil filler cap/breather and
position it to one side.

5 On BX models disconnect the air inlet hose
from the Inlet manifold and air cleaner.

6 Disconnect the crankcase ventilation hose
from the valve cover.

7 Unbalt and remove the valve cover.
Remove the gasket.

B On a piece of paper draw the outline of the
angine with the cylinders numbered from the
flywheel end and also showing the position of
each valve, together with the spacified valve
clearance. Above each valve draw iwo lines
for noting (1) the actual clearance and (2) the
amount of adjustment required.

9 Turn the engine until the inlet valve of No 1
cylinder (nearest the fiywheal) is fully closad
and the apex of the cam is facing directly
away from the bucket tappet.

10 Using feeler blades measure the
clearance between the base of the cam and
the bucket tappet (see lllustration). Record
the clearance on line (1),

11 Repeat the measurement for the other
seven valves, tuming the engine as necessary
s0 that the cam lobe in guestion is always
tacing directly away from the particular bucket

tappet.
12 Calculate the difference betwesn sach
measured clearance and the desired value
and record it on line (2). Since the clearance is
different for inlet and exhaust valves make
sure that you are aware which valve you are
dealing with. The valve sequance from either
end of the angine is:

Inlat - Exhaust - Exhaust - Inlef - Inlet -
Exhaust - Exhaust - Infet
13 If all the clearances ara within tolerance,
rafit the valve cover using a new gaskat if
necessary. If any clearance measurad is
outside the specified lolerance, adjustment
mus! be carried oul as describad balow.

Adjustment
14 Remove the camshaft as described in
Section 7.
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8.10 Checking the valve clearances with
feeler blades

815 Checking the shim thickness with a
micrometer

e N

S ettt pe——

8.17 Example of valve shim thickness calculation
Alnlet E Exhaust

16 Withdraw the first bucket tappet and its
shim. Be careful that the shim does not fall out
of the tappet. Clean the shim and measure its
thickness with a micrometer (see illustration).
18 Refer to the clearance recorded for the
valve concermnad, If the clearance was more
than the amount required the shim thickness
must be increasad by the difference recorded
(2}, # too small the thickness must be
decreasad,

17 Draw three more lines beneath sach valve
on the calculation paper as shown (see
ilustration). On line (4) note the measured
thickness of the shim then add or deduct the
difterence from line (2) to give the final shim
thickness required on line (5).

18 Shims are available In thicknesses
between 2.225 mm and 3.025 mm in steps of
0.025 mm, and batwean 3.100 mm and 3.550
mm in steps of 0.075 mm. Clean new shims
bafore measuring or fitting them.

18 Repeat the procadure given in paragraphs
15 te 17 on the remaining valves keeping each
tappet identified for position,

20 When reassembling, oil the shim and fit it

on the valve stem first with the size marking
facing downwards then oil the bucket tappet
and lower It onto the shim. Do not raise the
tappet after fitting as the shim may become
dislodged.

21 When all the tappets are in position with
their shims, refit the camshaft refarring 1o
Section 7, but recheck the clearances to
make sure they are comect.

Removal

1 On Visa models apply the handbrake, On
BX models chock the rear wheels and release
the handbrake.

2 On manual transmission modeds jack up the
front right-hand comar of the vehicle untll the
wheal is just clear of the ground. Support the
vehicle on an axle stand and engage 4th or
Sth gear so that the engina may be rotated by

turning the right-hand wheal. On automatic
transmission models use an open-ended
spannar on tha crankshaft puliey boft.

3 Drain the cooling systam as described In
Chaptar 1.

4 Disgonnect the battery negative lead.

5 Remove the air cleaner as described In
Chapter 4. On twrbo models, remove the

. intercooler, as described in Chapler 4.
@ Support the weight of the engine using a

holst or trolley |ack.
7 Unscrew the nuts and remove the
right-hand engine mounting bracket.
8 Pull up the special clip, release the spring
clips and withdraw the two timing cover
sactions,
8 Turn the engine by meaans of the front
right-hand wheal or crankshaft pulley bolt unil
the threa bolt holes in the camshaft and
Injection pump sprockets are aligned with tha
hotes in tha engine front plate.
10 Insert an 8.0 mm diamater metal dows
rod or a drill through the special hale in the
lsft-hand rear flange of the cylinder block by
the starter motor, Then carefully turm the
engina either way until the rod enters the TDC
hole in the flywheal
11 Insert threa MB bolts through the holes in
the camshaft and injection pump sprockets
and scraw them into the engine front plata
finger-tight,
12 Loosen the timing belt lensioner pivot nut
and adjustment bolt, then turm the bracket
antl-clockwise 1o releass the tenslon and
retighten the pivol nut 1o held the tensionsr in
the released position. If avallable use a % inch
square driva extension in the hole provided to
tum the bracket against the spring tension.
13 Remave the timing belt from the camshaft
sprocket and tie it to one side without bending
it expessivaly.
14 Unscrew the M8 bolt holding the camshaft
sprockat in the timing position. Also unscrew
the tensionar adjustmant bolt, and the two
uppear bolts from the angine mounting bracket.
15 At this stage the right-hand engine
mounting bracket may be temporarily refitted
and tha hoist or trolley jack removed.
16 Disconnect the heater hose from the
flywheel end of the cylinder haad.
17 Disconmect the two small hoses from the
thermostat housing then unbolt the housing
from the cylinder head and position it to one
side.
18 Aemove the oil filler cap/breather and
position it to one side. On BX modals
dim the air Inlet hose from the Inlet
manifold,
18 I applicable, disconnect the turbo oll feed
and retumn pipes. RAefer to Chapter 4, for
detalls.
20 Ln-aun the pivol and adjustiment bolts of
the hydraulic high pressura pump (BX
models), or vacuum pump (Visa models),
swivel the unit upwards, and disconnect the
drivabelt from the pulleys.
21 Disconnect the crankcase ventilation hosa
from the valve cover.
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9.37 Head gasket thickness identification notches
A = 1.49 mm (0.05% in)
A+ B =161 mm0.063in)

A+ B+C=173mm{0068in

E = 1.7 angine identification

22 Unbolt and romove the valve cover.
Remove the gasket.

23 Unscrew the unjon nuts securing the
injection pipes to the injectors and fual
Injection pump, and remove the plpes as two
assemblios,

24 Unbolt the left-hand angine |ifting bracket.
26 Disconnect the wiring from the glow plugs.
26 Disconnect the fusl retum pipes from the
injection pump.

27 Hold the camshaft stationary with a
spannar on the spacial lug betwean tha Jrd
and 4th cams or by using a lever in the
sprocket holes, then unscrew the camshaft
sprockst bolt and withdraw the sprocket
Racover tha Woodruf! key If It is looss. Do not
sirike the pistons of Nos 1 and 4 gylinders. It
necessary release the timing belt from the
injection pump sprocket and tum the angine
one guarter turn in aither direction to position

28 Unscrew the exhaust manifold to
downpipe bolts, Fecover the springs.

20 Progressively unscrow the cylinder head
bolts in the reverse order to that shown for

33 Clean the gaskel faces of the cylinder
head and cylinder block, preferably using a
soft blunt Inatrumant to prévent damage o
the mating surfaces. Clean the threads of the
cyfinder head bolts and the cormesponding
holes in the cylinder block.

34 Check that the timing belt is clear of tha
injection pump apraciket, then tum the sngine
until pistons 1 and 4 are al TDC. Position a
dial test indicator on the cylinder block and
zero it on the block face. Tranater the probe to
the centre of piston 1 then slowly tum the
crankshaft back and forth past TDC noting the
highes! reading on the indioator (see
llustration), Record this reading.

35 Repeal this measurement procedure on
pistongd than turn the crankshaft halt & tum
{180°) and repaat the procedures on pistons 2
and 3,

38 It a dial test Indicator s not available,
piston protrusion may be messured using a
straighl-adge and feeler blades or vemier
nevitably less accurate and cannol thersfore
be recommended.

37 Ascertain the greates! piston protrusion
measurement and use this 1o determing the
comect cylinder head gasket from the
following chart:

Piston protrusion Gaskel identification
0.54 1o 0.65 mm 1 nateh or 1 hole
0.65 10 0.77 mm 2 nalches or 2 holes
0.77 1o 0.82 mm 3 nolches or 3 holes

P ———
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grooving on its shank

941 m-whﬂ
bolt, using o commercially-available

i'. mnmm

Nota that the notch on the cantra line of the
gaskst (see illustration) identilles the gaskst
for use only on the 1.7 sngine (type XUD 7)
and has no significance for the gasket
thickness. The head gasket for the turbo
engine = identified by having two nolches on
the centre-line.

38 Turn the crankshaft clochkwiss (viewsd
from the timing beit end) until pietons 1 and 4
pass bollom dead centrs (BDC) and start to
riss, then position thern halfway up their bores.
Pistons 2 and 3 will also be @t their mid-way
positions. but descanding thes bores.

38 it the comrect gaskel the right way round
an the cylindar block with the identification
notches or holas ol the Mywheel/driveplate
end (see Wlustration). Make sure that the
location dowal is in place at the liming end of
the block.

9.418 Cylinder head bolt tightening sequence

L]

40 Lower the cylinder head onto the block.
41 Modeis produced after September 1986
are fitted with revised cylinder head bolts and
have a different tightening procedure. The
later (angle-tightened) type, bolls can be
identified by having a conrse spiral grooving
on the uppar shank - sarty-type bolts have a
piain shank (see lustration). Greasa the
threads and contact faces of the cylinder
head bolts, than insert them, logether with
their washers, and tighten them In the
sequence shown (see illustration), In stages
as given In Specifications. I using the angle
tightening mathed in the final Stage,
retightening after warm-up is not necessary
(see lustration)

42 Rechechk thae valve clerancas, releming to
Section 8 and adjust them as necessary, Do
this even f the clearances have been adjusted
'with the cylinder head removed, as there may
be minor differences.

43 Lubricate the exhaust manifold-to-
downpipo contact sufaces with heat resistant
grease, then reconnect tham and fit the bolts,
together with the springs, cups and
self-lacking nuts, ©n 1.8 engines the bolts
Incorporate a shoulder to ensure that the
springs are compressed correctly. However,
on 1.7 enginea, tighten the nuts progressively
until approximately four threads ara visible
and the springs are compressad to 22.0 mm
in

jangth.

44 Check that the Woodruf! key is in place on
the camshaft then fit the camshaft sprochket
and bolt. Tighten the bolt to the specified
torgue while holding the camshaft stationary
with a spanner on the special lug between the
3rd and 4th cams.

45 Tumn the camshaft until the tips of cams 4
and 6 {counting from the fiywhesl end) are
facing downwards.

48 Tum the crankshaft a quarlar tum
clockwisa until pistons 1 and 4 are at TEC,
and fit the TDC dowsl rod to the flywhesl. Do

not tum the crankshaft anti-clockwise
otherwise pistons 2 and 3 will pass their TDC
positions and will strike valves 4 and 6.

ﬂﬁlphmlldrﬂhﬂmm

gasket.

49 Apply locking fluld to the threads then refit
and tighten the two upper bolts {o the
right-hand engine mounting bracket. Also refit
the tenaloner adjustment bolt and tighten it
Loosaen the tenskoner plvel nut.

S0 Refit and adjust the timing balt, referring
o Section 4, paragraphs 20 to 25,

51 Reconnect the Tuel return pipes to tha
injaction purmg.

52 Resconnect the glow plug wirng.

53 Rafit the left-hand engine lifting brackst.
54 Refit the injection pipes and tightan the
union mute.

55 Reconnect the crankcase ventiation hose
o the valve cover,

58 Locate the drivebelt on the camshafl
puliey and hydraulic pump (BX models) or
vacuum pump (Visa models) pulley. Press the
pump downwards untll the deflection of the
bell midway beiwesn the two pulieys s
approximately 5.0 mm under firm thumb
pressura, Tighten tha adjustment bolt
followad by the plvol bolt.

57 On BX models reconnact the air inlat hose
to the inlet mantiold.

58 Refit the ol filler cap/breather.

50 Clean the thermostat housing mating
faces then rofit it, logether with & new gasked,
and tighten the bolts. Refit the two small
hoses.

80 Reconnect! tha heater hose 1o the cylinder
head.

61 Refit the timing cover sections.

82 Rafit the right-hand engine mounting
brackel and tighten the nuts. Remave the
hotst or trelley |jack.

83 Rafit the air cleansr (Chapter 4).
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84 Reconnect the battery negative lead.

65 Refill the cooling system (Chapter 1}.

668 Lower the vehicle 1o the ground.

87 On Turbo models, after refitting and
before initial start-up, prime the turbo
lubrication circult by disconnecting the stop
solenold lead at the fuel pump, and cranking
the engine on the starter for three ten-sacond
bursts.

68 On pre-Seplember 1888 models carry out
the follwing including paragraphs 69 and 70
Before retightening the head bolis. run the
enging at 3000 rpm for 10 minutes then switch
off the ignition and st the engine cool for at
least 3% hours

89 Remove the liller cap from the cooling
syslem expansion lank to raleass any
ramaining pressure, then refif it

70 Warking on aach cylinder head bolt in turm
in the cofract sequence first loosen the balt
90" then retighten to the final torque given in
e Specifications (see illustration)

10 Cylinder head - dismantling,
overhaul and reassembly

Dismantling

1 With the head remowved as described in the
pravious Sectlon remove the camshalt,
refaming 1o Section 7

2 Withdraw the bucke! tappets, together with
thair respactive shims, keeping them all
identified for location (see illustration),

3 Dmconnect the rematining leak off pipes and
unscraw the injectors. Remove the special
wanhers

4 Disconnect the wiring and unscrew the
glow plugs.

5 Unscrow the nuts and bolts, and remove
tha Inlet and exhaust manifolds fram the
oylinder haad. Aemove the axhaust manitold
gaskets. The turbocharger. if applicable, may
be removed with the manifolds.

8 Using a valve spring compressor, depress
one valve apring retainer 10 gan access 10 the
collsls. The vaives are deaply recessed, 80
the end of the compressor may neoed 10 be
axtended with a tube or box section with a
“window" lor access, Ramove the collels and
relaase the compressor. Recover tha retainar,
large and small valve springs, and the spring
soeat, then withdraw the valve from the
cylinder head (see lllustrations). Repoeal the
procedurs to remove the other soven valves,
kaaping each valve and components
wdentified for position. Remove the timing
probe blank il neces=ary,

7 Dismantling of the cylinder head is now
complote. Refer to Section 17 for decarboni-
salion procedures.

Owverhaul

8 Clean il the componants and examine
thom for wear. Obtain new gaskets for the
cylindar head, manifolds, valve cover and
tharmontal Housing. Inspect the head lor
cracks or other damaga,

9 Check the head gasket lace for distortlon
(warp) using A straight-edge and feelsr blades

diagonally and along the edge (see
iustration). Do not position the straight-edge
over the swirl chambers, as they may be
proud of the cylinder head face. Distortion
more thar that specifind may be correctad by
machining {"skimming”) within a specified
limit. This is a specialist's job; the valve seals
and swird chambers munt alse be machined,
and washers fitted under the valve springs. A
haad that cannot be reclaimed by machining,
or any head in which the camshaft does not
turn fresly, must be renewed.

10 Inspect the valve seats and swirl
chambers for buming of cracks (see
ilustration). Both can be renawad bul the
work should be entrusted to a specialist.

11 Using a dial test indicator check that the
swirl chamber protrusion |8 within the limits
given in the Specifications (see illustrations),
12 Check each wvalve for stralghtness,
freadom from burning or cracks, and for an
acceptable fit in its guide, Excessive play in
the guide may be caused by wear in either
component. Measure the valve stem with a
micromeier, of try the fil of & new val, if
ovailable, to astabish whether it = the valve or
the guida that is wom,

13 The valve guides can be renawed, but this
is a job for a specialist.

14 Mino* surface pitting or carbon build-up
on tha valve heads and seats may be
removed by grinding, but it refacing or
recutting is required, consideration must be
given to the final height of the valve head in
relation 1o the cylinder hend surface. A dial
test indicator will e régquined to check that the

10.6A Depress the retainer with a valve
spring compressor and remove the collets,
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valve head s within the specified limits (see

ilustration).

16 New or refaced valves and seats should
be ground togethar as follows (lhe coarse
paste may be omitted If the fit is already

good).
18 Invert the head and support it securely.
Smear a little coarse grinding paste around
the sealing area of the valve head. Insert the
valve in its guide and grind It ta the seat using
& valve grinding stick and rubber sucker. The
stick is held between the hands and rotated
first in one direction then in the opposite
direction {see illustration). Lift the valve
to redistribute the grinding paste,
17 Wipe the paste lrom the valve and seat
occasionally to check progress. When the
sealing faces are unbroken and all pliting is
removed, repeat the procedure using fine
grinding paste.
18 Aftar all the valves have besn ground in,

..MMH‘IM
protrusion

clean away all traces of grinding paste, first
with & paraffin-soaked rag then with clean dry
rags, finally with compressed air if avallable.
Do not overlook the valve guides. It will be
obwvious that aven a small quantity of grinding
paste remaining in the engine could cause
extremely rapid wear,

18 Examins the valve springs for signs of
fatigue and if possible compare their length
with & new spring. It s worth renewing all the
springs If the engine has completed a high

10,118 .

milsage.

20 Examine the lappets and their bores for
sooring or other damage.

21 Examine the camshaft bearing surfaces in
the cylinder head and bearing caps. Also
examine the camshaft, referring to Section 7.
22 |nspec! the studs for the manifolds and
camshaft bearing caps. Renew them f
necessary by using a proprietary stud
extractor, or lock two nuts together on the
exposed threads, Studs that have come out
by mistake should be cleaned up and refitted
using thraad locking fukd,

Reassembly

23 Begin reassembly by olling a valve stem
and Iinserting It into its guide. With the cylinder
head on its side, fit the spring seat followed by
the two springs (elther way up) and the
retainer.

24 Compress the springs with the
compressor and fit the collets. A smear of
greasa on the collets will hold them In place
on the valve stem groove. Carefully release
the compressor and remaove it.

25 Repeat the procedure to fit the other

10.14 Checking the valve head height

seven valves. Fefit the timing probe blank if
removed.

26 Rafit the inlet and exhaust maniolds with
naw gaskets and progressively tighten the
nuts.

27 Insart and tighten the heater plugs lo the
specified torgue (Chapter 4), Reconnect the
wirfng.

28 Insert and tighten the injectors with thair
washers 1o the specified torque (Chapter 4],
Reconnact the leak off pipes.

28 0il and Insert the buckst tappets, together
with their raspective shims, making sure that
they are fitted in the correct locations, and
with the size markings downwards. Make a
note of the shim thickness fitted at each
position, if rot already done, for referance
when checking the valve clearances.

30 Refit the camshaft, referring to Section 7.

Decarbonisation

1 With the cylinder head removed as
describad In Section 9, tha carbon deposits
should be removad from the valve heads and
surrounding surfaces of the head. Use a blunt
scraper ar wire brush and take cara not to
damage fhe valve heads.

2 Where a mare tharough job is to be carried
out, the cylinder head should be dismantied
a3 described in the previous Section so that
tha valves may be ground in and the paris
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cleaned, brushed and blown out after the
manifolds have been removed. Also clean the
manifolds, particularty the exhaust manifold
where an accumutation of carbon is moat

likady.

3 Before grinding-in & valve, remove the
carbon and deposits completely from its head
and stem. With an inlat vaive this is usually
simply a matter of scraping off the carbon
with a blunt knife and finishing with a wire
brush. With an exhaust valve the deposits are
much harder e remove. One mathod of
cleaning valves quickly s to mount them in
the chuck of an slectric drill using a piece of
card or foll to protect the surface of the stem.
A scraper or wire brush may then be used
carefully to remaove the carbon.

4 An important part of the decarbonising
operation |s to remove the carbon deposits
from the piston crowns. To do this, turm the
crankshaft so that two pistons are at the top
ol their stroke and press soma grease
batwaean these pistons and the cylinder walls.
This will prevent carbon particles falling down
into the piston ring grooves. Cover the other
two bores and the cylinder block Internal oll
and water channels with newspaper taped
down sacurely,

§ Using a blunt scraper remove all the carbon
from the piston crowns, taking care not to
score the soft alloy. Thoroughly clean the
combustion spaces that are recessed in the
piston crowns.

8 Remove Ithe newspaper then rotate the
crankshaft half a turn and repsat the cleaning

55N
12.26 Fitting the timing belt end oil seal to
tha crankahaft with a plastic proteclor

12.8 Sockel, bolt and washer for fitting the
camshaft oll seals

operation on the remaining two pistons. Wipe
away the grease from the top of the bores.

7 Finalty clean the top surface of the cylinder
bloci.

Note: The procedures described here are for
renawal with the sngine in tha vehicle - with
the engine removed, the steps taken to gain
access may be ignored.

Camshaft (timing belt end)

1 Follow tha procedure given in paragraphs 1
o 12 of Section 5.

2 Remove the timing belt from the camsahafh
sprocket and tie it to one side without banding
it amcossively.

3 Unacrew the MB bolt holding the camahaft
spracket in the timing position.

4 Hold the camshaft sprocket stationary
using a large screwdriver (or similar teol),
through two of the holes. A lool may ba macde
out of flat metal bar and two leng bolls (see
Haynes Hint). Alternatively & strap wrench as
used for removing oil filters may be used to
hold the sprockel.

8 Unacrew the belt and withdraw the
sprocket from the camshaft. Do not rotate the
camshaft otherwise the valves will atrike the
piatons of Nos 1 and 4 cylinders. Recover the
Woodnuff ey if it is loose.

8 Pull out the oil seal using a hooked
instrument,

£
12.33A Fitting the flywheel end oll seal to
the crankshaft with a plastic protector

1218 Camshaft oil seal flush with the end
face of the cylinder haad

T Clean the oil saal ssating

8 Smear the lip of the new ofl seal with il
then fit it over the and of the camahaft, open
end firsl, and press it in until flush with the end
face of the cytinder head. Uise an M10 balt,
washers and a socket to press It in (see

Mustration).

2 Fit tha Woodruff key (if remaved) and the
camshaft sprockel to the camuhalt, insart the
boilt and tighten It while holding the camshaft
stationary.

10 Asfit tha M8 timing bolt to the camshaft
sprocket.

11 Refit and adjust the timing belt, refering
to Section 4, paragraphs 20 o 25. The
remaining procedurs s a reversal of removal.

Camshaft (flywheel end)

12 Remove the air cleansr.

13 Remove the inlet ducting as necessary.
14 Loosen the pivot and adjustment boits of
the hydraulic high pressure pump (BX
modals), or vacuum pump (Vian modals),
swival the unit upwards, and disconnect tha
drivabelt from the pulleys.

15 Unscrew the cenire ball and remove the
pumnp pulley from tha camshall. If the centre
bolt is very tight it will be necessary to remave
tha timing covers and hold the camshaft
sprocke! stationary while the bodt is loosened

(lo prevent damage te tha timing baell).
Recover the Woodruf! ey if it is loose
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13.6 Removing the sump

16 Pull out the oll seal using a hooked
instrumant.

17 Clear the ol seal seating.

18 Smiear the lip of the new oll seal with ail
then fit it over the end of the camshaft, open
end first, and press it in until flush with the end
face of the cylinder head (see illustration).
Unlbndt washers and a socket lo press it

1l Refit the Weodruf! key (it removed) and
the pump pulley 1o the camshaft and tighten
the cantre bait.

20 Locate the drivebelt on the camshaft
pulley and pump pulley then press the pump
downwards until the deflection of the belt
midway between the two pulleys is
sppraximately 5.0 mm under firm thumb
pressure. Tighten the adjustment boit
hllewed by tha plvotl boit.

21 Refit the air cleaner.

22 Rafit the inlet ducting.

- Crankshaft (timing belt end)
23 Remaova the timing belt as described in
Bection 4.
- 24 Slide the timing belt sprocket from the
- erankshaft and recover the Woadruft key if it
| B looss.
% Note the fitted depth then pul the oil seal
| the heusing using & hooked instrumant.
: y drill a small hole in the oil seal
i use a self-t seraw lo remove It.
- 26 Claan the and crankshalt then dip
- the new oil seal in angine ofl and press it in
{open end first) to the previously noted depth.
| A plece of thin plastic is useful to prevent
- damage to thea oll seal (see illustration).

13.48 , .. and rear bolts (arrowed) on BX
maodela

27 Refit the Woodruft key and timing belt

sprocket,
28 Refit the timing belt, referring to Section 4.

Crankshaft (flywheel end)

20 Remove the flywheel/driveplate as
described In Saction 18,

30 Using vernier calipars measure the fitted
depth of the il seal and record it

31 Pull out the oll seal using a hooked
Instrument. Alternatively drill a small hole in
the oil seal and use a seif-tapping screw to
remaove it.

32 Clean the oil seal seating and crankshaft
flange,

33 Dip the new oll seal In angine oll, locata it
on the crankshaft open and first, and prass it
in squarely to the previously noted depth
using a metal tube, A pleca of thin plastic is
usaful to prevent damage to the ol ssal. When
fitted note that the outer lip of the oil seal

must point outwards; if it is peinting inwards:

use a place of bent wire to pull It out (see

ilustrations).
34 Refit the flywhesl/drivepiats, refarring ta
Section 18.

Removal

1 Chock the rear wheeis then jack up the
front of the car and support on axie stands
(see “Jacking and vehicle suppart™).

2 Paslition a containar beneath the engine.
Unscrew the drain plug and allow the ail 1o
drain from the sump.

3 Wipe clean the drain plug and refit it,

4 On BX models unbolt the crossmember
beneath the sump (sea llustrations),

§ Nots the location of the sump bolts (see
llustration), then unscrew them.

8 Aemove the sump and gasket (see
llustration). The sump will probably be stuck
in position in which case It will be necessary
to cut it free using a thin knife.

Refitting

7 Clean all remains of gasket from the sump
and block and wipe dry.

B 15 balts (16 mm length)
C 2 boits (14 mm length)

8 Apply a Ittle sealing compound whera the
front housing abuts the block on both sides,
9 Position a new gasket on the sump then lift
the sump imo position and insert the bolts in
their correc! locations.

10 Tighten the bolts evenly to the specified

torque.

11 Refit the crossmember on BX modsls,

12 Lower the car to the ground and refill the
angine with the comect quantity and grade of
oil,

MNote: From July 1987, tha oli pump spacer
and location dowel are no longer fitted, The
height of the pump Iis Increased fo
compensate. A new pump may be fitted in
place of an oid one, provided that the spacer
and dowe! are discardad. Thicker washers
must be fitfed under the heads of the of pump
bolfs. On ABA engines, a thin spacer is still
fitted betwean the ol pump and the block.

Removal

1 Ramove the timing belt as describad in
Section 4.

2 Slide the timing bell sprocket from the
crankshaft and recover the Woodruff key If it
is loose,

3 Remove the sump as described in Section
13,

4 Unscrew the bolts and remove the front oil
s2al housing. Remove the gasket.

6 Unscrew the threa bolts securing the oll
pump to the crankcase. Identify them for
position as &l three are of different lengths.

8 Withdraw the L-shaped spacer from
beneath the oil pump, if applicable.
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14.9C ... and remove the relief vaive

7 Remove the location dowal (il fitted) and
disengage the oll pump sprocket from the
chain. Withdraw the oll pump.

8 Remove the chain and sprocket from the
nose of the crankshaft and recover the
Woodruff key if it is loose.

14.10A Removing the ol pump cap .. .

14.9D ... and plunger

9 Remove the six bolts which hold the two
halves of the oll pump together. Separate the
halves, baing prepared for the ralease of the
relief valve spring and plungers (see
illustrations).

10 | necessary remove the strainer by prising

off tha cap, then clean all components (see
illustrations).

Inspection

11 Inspect the gears and the housings for
waear and damage. Check the endfloat of the
gears using a straight-edge and fealer blades,
also check the clearance batwean the tip of
the gear lobes and the housing (see
lllustrations). It any of these clearances
exceeds the specified limit, renew the pump.
Note that except for the relief valve spring and
plunger, individual components are nol
availabla.

12 H the pump is to be renewed It is wise 1o
renew tha chaln and the crankshaft sprockst
also,

Refitting

13 Lubricate the gears with engine oil then
reassambie the oil pump in reverse order and
tighten the six bolts evenly to the specified
torgue.

14 Locate the Woedruff key on the nose of
the crankshaft and refil the sprocket, testh
and first. Engage the chain with the sprocket.
15 Prise the oil ssal from the frant housing.
Refit the housing to the cylinder block,
together with a new gasket, and tighten the
balts evenly to the specified torque.

18 Fit a new oil seal to the housing, refaming
to Saction 12.

17 Chack that the location dowel |s fitted to
the block. Engage the oll pump sprocket with
the chain and slide the L-shaped spacer inlo
position, making sure that its open end
engages the dowsl,

14,11A Oll pump rotors and housing

14.18 Tightening the oll pump mounting
bolts (longest bolt arrowed)
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15.5 Removing a big-end bearing cap

18 Insert the bolis in their comeat locatlons.
The longest bolt through the dowal and the
naxt longast by the oil retum hole, Tighten the
bolts evenly to the specified torque (see

Mustration).
19 Refit the sump, refeming to Section 13.
20 Refit the Waoodruff key and timing balt

sprocket.
21 Rafit the timing beit, referring o Section 4,

1 Remove the cylinder head as described in
Section 8.

2 Remove the oll pump as describad In
Section 14,

3 If there is a pronounced wear ridge at the
top of any bore, It may be necessary o
remove it with a scraper or ridge reamer to
avold piston damage during removal. Such a
ridge may indicate that reboring is necessary,
which will entail new pistons in any casa.

4 Check that each connecting rod and cap is
marked for position and, If not, mark them
with & cantre punch on the oil filter side,
number ona at the flywheel end.

§ Turn the crankshaft to bring pistans 1 and 4
lo BDC (bottom dead centre). Unscraw the
nuts from No 1 piston big-end bearing cap,
then take off the cap and recover the bottom
half bearing shell (see lllustration).

€ Using a hammer handle push the pisten up

16.2 Removing the clutch pressure plate
and driven plate

15.13 Using a hammaer handle to tap the
piston through the ring compressor

through the bere and remove it from the
block. Loosely refit the shall bearings and cap
to ensure cormect .

7 Remove Mo 4 piston in the same manner
then turn the crankshaft 180" to bring pistons
2 and 3 to BDC (bottom dead centra) and
ramove them.

8 If new piston rings are to be fitted to old
bores, the bores must be deglazed to allow
the new rings to bed-in proparly. Protect the
big-end journals by wrapping tham in masking
tapa, then use a plece of coarse emery paper
to produce a cross-hatch pattem In each bore,
A flap wheel in an electric drill may be used,
but beware of spreading abrasive dust. When
deglazing Is complete wash away all abrasive
particles and unwrap the big-and journals.

Refitting

9 Begin refitting by laying out the assembled
pistons and rods in ordar, with the bearing
shalls, connecting rod caps and nuts.

10 Arrange the piston ring gaps 120° fram
each other.

11 Clean the bearing shells, caps and rods
then press the shells into position so that the
locating tangs angage in the grooves.

12 Oil the bores, plstons, crankping and
shells. Fit a piston ring compressor to No 1
plston. With Nos 1 and 4 crankpins at BDC
insert No 1 piston in the bore nearest the
fiywheel, making sure that the clover leal
cut-out on the piston crown is towards the oll
filter side of the angine.

13 Using a hammar handle tap the piston

through the ring compressor and into the bore
(see illustration). Guide the connecting rod

15.14 Tinhhrtuhhurhum
nuts

onto the crankpin and fit the cap, together
with [ts shell bearing, making sure It is tha
correct way round.

14 Fit the nuts and tighten them to the
specified torque (see Hlustration). Turn the
crankshaft to check for free movement.

15 FAepest the procedurs to fit the othear thraa
platons.

16 Refit the oll pump, referring to Section 14,
17 Refit the cylinder head, referring to
Section 9,

1 Either ramove the engine and transmission
and separate them {Sections 18, 20 and 21},
or remove the transmission alone as
described in the appropriate main manual,

2 On manual {ransmission modeis make
alignmant marks then slacken the clutch
prassure plate bolts progressively and remaove
the pressure plate and driven plate (see
Hustration).

3 Haold tha fywheeat/driveplate stationary with
a scrawdriver or bar inserted betwean the
teeth of tha starter ring gear and the
transmissicn location dowel, then unscraw
and remove the bolts and lift the
flywheel/drveplate from the crankshaft.
Alignment marks are not required as there is a
location dowel on the crankshaft flange.
Obtain new bolts for reassembily.
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engine mounting rubber

'MEA Lower mounting and torque
link (Visa models)

Refitting

4 Begin refitting by cleaning the mating
surfaces of the crankshaft and
frywhesl/drivepiate.

5 Locate the flywhesl/driveplate on the
crankshaft dowel.

8 Apply locking fluid to the threacds of the balls,
ingert them, and tighten them to the spacified
torque while helding the flywhesl/driveplate
slationary (see illustrations),

7 On manual transmission models rafit the
clutch driven and pressure plates.

B Refit the transmissien and the engina, if

Right-hand mounting

Removal

1 Support the angine with a hoist or with a
trolley jack and block of wood baneath the
sump.

2 Make up a tool simllar to that shown, to
engage with the slots in the rim of the rubber
{see illustrations). Assuming that the rubber
Is being renawed, the new component can be
used as a guide when making the toel
Unacrew the old rubber from the boedy using
the tool.

3 Unscraw the nuts and remove the
right-hand maunting bracket, noting the
location of any shims (see illustration),

17.28 Engine mounting rubber showing
slots

17.12B Lower engine mounting torgue link
(BX models) - top view with engine removed

Refitting

4 Refitting Is a reversal of removal, Tighten
the rubbar firmly to the body using the toal, to
the specified torgue. With the weight of the
enginé on the mounting, the clearance
between the mounting bracket and each
rubber stop should be 1.0 « 0.7 mm. If
necessary adjust the clsarance by means of
shims positioned under the stops,

Left-hand mounting

Removal

§ Support the transmission with & hoist or
with a trolley jack and block of woed.

& Remove the air cleaner and trunking,

T Remove the battery and battery tray.

8 Unscrew the nut and remove the rubber
mounting. Also unscrew the nuts or bolts and
remove the maunting bracket.

# Il necessary unscraw tha mounting stud
fram the transmission casing.

Refitting
10 Refitting I8 a reversal of removal, but

bafore fitting the mounting stud, clean the

threads and apply a littke locking Nuid. Tighten
the nuts and bolts to the specified torque.

Lower mounting

Removal

11 Jack up the frant of the car and support
on axle stands (see “Jacking and vehicle
support”),

12 Unscrew and remove both bolts from tha
torqua link and withdraw the link (see
Mustrations).

-

17.3 Right-hand engine mounting bracket
(BX models)

Refitting

13 Drive or press the mounting frem the
housing,

14 Drive or press the new mounting into
paosition then refit the torgue link and tighten
tha bolts to the specified torque.

15 Lower the car to the ground.

General

The engine Is removed togeather with the
transmission by lifting upwards from the
engine compartment, ©n BX modeals the
engine and transmission are lifted at a very
steep angle and a hoist with sufficient heigit
will therafore be necessary.

It iz possible to ramove the transmission
alone frem under the vehicle, after which it
would, in theory, be possible to remova the
engine from above, Howaver, this methed is
not recammeanded as it invalves the extra work
of disconnecting the transmission which, if
required s best carried out with the angine
and transmission removed from the vehicie.

1 Remove the bonnet.

2 Apply the handbrake then jack up the front
of tha vehicle and support an axle stands (ses
"Jacking and vehicls support™).

3 Drain the cooling system as described In
Chapter 1.

4 Unscrew the drain plug from the rear of the
differantial housing drain the oll inte a
container, than refit and tighten the drain plug.
5 Remcve the bolts securing tha front track
control arms to the stub axle camiers.

@ Using a lever betwean the anti-roll bar and
track control arm, lever the balljoints from the
battom of the stub axle camiers,

T Have an assistant pull the left-hand whesl
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19.18 Gearchange control rods (Visa )
modeals)

outwards while the |eft-hand driveshaft |s
levered from the differential side goar.

8 Loosen the two nuts retaining the right-hand
driveshaft intermediate bearing in the bracket
botted to the rear of the cylinder block and tum
the bolt heads through 90" to release the
bearing.

# Have an assistant pull the right-hand wheal
outwards while the right-hand driveshaft is
removed from the differential side gear,

10 Unbolt the intermediate bearing bracket
fram the cylindar block, also unscrew and
remove the bolt securing tha torque link to the

11 Tie the righi-hand driveshalt and
intermediate bearing bracket towards the rear,
12 Remove the battary and tray, and unbell
the support.
13 Drain the engine oil if required,
14 Removs the air cleaner, together with the
intet hoses and the hose to the oll saparator,
16 Unscrew and remove the exhaust
manifold-to-downpipe bolts, togethar with the
springs and collars.
18 Disconnact the coolant hoses from the
engine.
17 Unbalt the securing clamp and remove
the eooling system axpansion tank.
18 Disconnect the gearchange control rods
(see Mustration). Also disconnect the reversa
cable where fitted.
18 Disconnect the vacuum hose from the
brake vacuum sarvo unit.
20 Refer to Chapter 7 and remove the brake
mastar cylinder,
21 Disconnect the fuel supply and return
hoses from the injection pump.
22 Disconnect the wiring from the following
companants:

a8l Starter motar

b) Qi pressure switch

¢ Alfermator

d) Water temperature swifch

8) Glow plugs

fi Stop solencid on the injection pump

g/ Diagnostic socke!

h) Transmission aarth cable

| Reverse lamp switch
23 Disconnect the speedometer cable from
the transmission.
24 Disconnact the clutch cable,
25 Disconnect the accelerator cable from the

injection pump.

26 Connect a hoist to the aengine lifting
brackets so that the engine and transmission
may be lifted in a horizontal position. Take the
waight of the assembly.

27 Unscrew the nuts and remove
right-hand engine mounting bracket.

28 Unscrew the nut from the lefi-hand engine
mounting and remove the rubber mounting.
Also unbolt the support bracket.

28 Position a piece of hardboard over the
rli'.ﬂl'lmtu protect it when the engine is being

the

Sﬂ RIJH the engine and transmission
assembly, making sure that the surrounding
companents in the engine compartment are
not damaged. When clear of the front panel
withdraw the assembly and lowsr it to the
ground.

31 If the vehicle must be moved with the
angine and transmisslon out, reconnect the
track cantrol arms and balljoints to the stub
axle carriers and support the driveshafts with
wire so that they can rotate without damage.

Refitting

32 Refitting is the reversal of the removal
procedure, but note the following additional
points;

a) Use a final drive ofl seal protector
(Chapter §) whan inserting the right-hand
driveshafl. Remove the proftector whan
tha drivashaft is fitted

&) Refill the transmission and engine with oil

c) Adjust the accelerafor and fas! idie
cables, eferring to Chapter 4

d) Tighten the exhaust manifold-to-downpipe
bolis, referring to Section 9, paragraph 43

e) Redfit the engine/transmission mountings,
refarming fo Section 17

fl Adjus! the clutch cable

g} Refill the cooling system (Chapter 1)

h) Check the injection pump timing if
necessary

20.8 Frnnt.ﬁ-mlb.r!hltmdlndmﬂ

Removal
Note: The procedurs described here Is for

manual tansmission models. The
procedure for automatic transmission
models is similar.

1 Remove the bonnet.

2 Chock the rear wheels and release the
handbrake.

3 Jack up the front of the vehicle and suppor
on axle stands (see "Jacking and vehicle
support"). Remove the frant wheels.

4 Piace the ground clearance control 1o
minimum height. Loosen the hydraulic
pressure regulator release screw one and a
half turns to release the pressure from the
hydraulic system. Do not remove the screw
otherwise the sealing ball will fal out.

5 Drain the cooling system as described in
Chapter 1.

6 Unscrew the drain plugs from the
transmission and differantial housing and
drain the oiifluid into & container, then rafit
and tighten the drain plugs. Also drain the
angine ol if required.

T Unscraw the nut from the left-hand front
suspension lower balljoint. Using a balljoin
saparator tool ralease the suspension amm.

B Unscraw the nul from the top of the
left-hand link rod for the frant anti-rall bar,
then lower the suspension arm (see
ustration).

@ Have an assistant pull the left-hand wheel
outwards while the left-hand driveshaft is
levered from the differential side gear.

10 On models manufactured befora July
1984 the lefi-hand differential side gear must
be suppored using a dowel, preferably
woodan. If this precaution is not taken, the
side gears may become misaligned when the
right-hand driveshaft is removed.

11 Remove the right-hand driveshatt
compietaly,
12 Unscrew and ramove the exhaust

manifold-io-downpipe bolts, together with the
springs and collars (see illustration).

20.12 Exhaust manifold-to-downpipe
bolts, springs and collars
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e 8

20.14C ... and rear rod (BX models)

13 Disconnect the heater hoses from the
angine and bulkhead (see ustration)

14 Disconnect the gearchangs control rods,
including the rearmost rod from the
intermadiate lever (see lllustrations). Tum

.
20.18 Disconnecting the top hose from the
thermostat housing

both intermediale levers so that they ame
paraliel with the steering gear. Disconnact the
roverse cable where apphcable

15 Ramove the battery, air clsaner and the
supgorting lug (see illustrations).

18 Remove the radiator as deacribed in
Chapter 3, and disconnect the lop hose from
the thermostal housing (see llustration),

17 Disconnect the clutch cable and recover
the pushrod,

18 Disconnect the speedomealer cable al the
builkhedsd (see llustration).

19 Disconnect the battery earth cable from
the transmission (see Mustration).

20 Disconnect the accelerator cable from the
injection pump,

21 Pull npart the wiring connaclors localed
bensath the battery support brackst (see
illustration).

22 Disconnect the supply wiring fram No 2

glow plug.

20,158 Removing the battery clamp

20148 ...upperrod ...

23 Where applicable disconnect the
tachometer wining from the harness.

2 Disconnect the fuel supply and retum
hoses from the injection pump (see
ustration).

25 Unbolt and remove the fusl filler

28 Disconnect the high pressure pump
suction pipe and the return pipe fram tha fuld
réservolr and plug the opan holes 1o provent
the ingress of dust and dirt. Relaase the pipe
from the clip (see Hustration)

27 On manual steering modals disconnect
the fluid return pipe from the pressure
regulater, alse disconnec! the coiled fluid
supply pipe and releass it from the clips (see
lustration). Plug all pipe ends

28 On power stesring models disconnact the
overflow return pipe from the pressure
regulator, also disconnect the fuid supply
pipe from the ocutput distributor. Unbolt the
pressure regulator and outpul distributor and

20.19 Battery sarth cable on the
fransmission
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20.33 Protect the hydraulic helght
cormector with a plece of hardboard

tie the assembly 1o the electric coaling fan,

290 Connect a hoist to the angine lifting
brackets so that the engine and transmission
assembly will assume an angle of 45" whan
ifted {with the engine uppermont). Take the
waight of the assembly.

30 Unscrew and remove the front bolt from
the torgue link benesath the engine (see
iustration).

3 Unscrew the nut from the left-hand engine
mounting and remova the rubber mounting
(sea Mustration). To prevent the mounting
stub subsequently falling below the mounting
bracket it is advisable though not essantial, to
position a logse fitting metal plate on the stud
and refit tha nut.

32 Unscrew the nuts and remove the
right-hand engine mounting bracket.

32 Place a piece of hardboard ovaer the

(arrowed) for the left-hand mounting

hydraulic height corrector to the right of the
torgque link to protect the dus! cover (see
illustration).

34 Palse the engine and transmission
assembly, making sure that the surrounding
componants in the engine compartment are
net damaged (see ilustration). When clear of
the front panel withdraw the assembly and
lower it 10 the ground.

35 If the vehicle mus! be moved with the
engine and trangmission out, reconnect the
lefi-hand front susponsion kower baljoint, also
temporarily refit the right-hand driveshafl.
Support the driveshafta with wire so that they
can rotate without damage. Note that the
wheel bearings can be damaged If the vehicle
s moved without the driveahafts In position.

38 Raefitting is the reversal of the ramoval :
procedure, but nota the following additional

a4 Use a final drive oll seal protector
{Chapter &) when inserting the right-hand
anveshat, Remove the protector wian
the driveahaf? is Ntted

bj Refil the ensmission and engine with ol

c) Adpst the acoslerstor and fast e
cables, farming o Chapler 4

d) Relft the engine/tranemizsion mountings.
roferming lo Section 17

&) On manval enamission modeis adjust
the clutch cable

f) Reffll the coaling syatem (Chapter 1)

g Primae the hydraulic high préssure pumg
as described in the BX maln manual

hl Check the infection pump timing

necessay
37 On turbo models, prime the furbo
lubrication circult before start-up by

disconnecting the stop solenoid lead at the
fuel pump and cranking the engine on the
starter for three ten-second bursts

= . __E==_.tE = — —
1 With the engine and tranamission removed
fram tha vehicle clean away all external dirt.

2 Slacken the bolts and remove the TDC
sensor (see lllustration). Remove the bolts
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and withdraw the sensor holder.

3 Disconnact the wirlng and unboll the starter
motor using a hexagon key. Also disconnect
the wiring from the reversing lamp switch (see
illustration).

4 Unbolt the bottom cover from the
tranamission (see llustration).

§ On automatic transmission models unscrew
the bolts securing the torgue converter to the
driveplate. Turn tha engine as required to
bring the balt heads Into view.

8 Note the location of the hydraulic pressure
pump (BX) or vacuum pump (Visa), the
coolant tube, the hydraulic line, and the
transmission retaining belts. The pump
adjustment link is attached to an extended
hexagon, and the rearmos! transmission bolt
has a socket head (see illustrations).

7 Remove the drivebelt and unbalt the
hydraullc pressure pump or vacuum pump

bracket. Where applicable unbolt the bracket
for the hydraulic line (see illustrations),

8 Support the engine then unscrew the bolts
and lift the transmiasion from the engine. On
sutomatic transmission models make sure
that the torque converter Is kept in full
engagement with the transmission. On BX
muodals the hydraulic pressure regulator may
remain attached to the transmission.

Note: Many compaonants are specific to Turbo
models. Although the parts may appear to be
the same they are not all in

1 Clean the engine thoroughly using a

21.4 Transmission bottom cover

water-soluble grease solvent or similar
product. Keep dirt and water out of vulnerable
components such as the fual injection pump
and the alternator,

2 When possible the engine should be
dismantied on a workbench or strong table. If
an engine dismantling stand is avaliable, so
much the better. Avoid working directly on a
concrete floor, es grit presents a serious
problem. If thare ia no alternative to working
on the floor, cover it with an old piece of lino
or carpet.

3 As well as the usual selection of tools, have
available some wooden blocks far propping
up the engine. A notebook and pencil will be
neaded, &s will a couple of segmented boxes
or a good supply of plastic bags and labels.

4 A walerproo! marker pen s useful for
making alignment marks, without having to
use to punches or chisels, however, take care
that the marks are not erased during cleaning.
5 Whenever possible, refit nuts, washers etc.
to the components from where they wers
removad This makes reassambly much

simplesr.

8 Spills of oil, fuel and coolant are bound 1o
occur during dismantling. Have rags and
newspapars handy lo mop up the mass.

7 Do not throw awasy old gaskels
immediately, but save them for comparison
with new ones or for use as patterns If new
gaskets have to be made.

8 Before starting reassembly, make sure that
all parts are clean end that the new
components required have been obtained, A
full set of oll seals and gaskets must be
baught - refer to Sectlon 9 for selection of the
correct head gasket.

9 Fenew any nuts, bolts or studs with
damaged threads.

10 A dial test indicator and stand (preferably
magnetic) will be needed, also an oil can filied
with clean angine oll to lubricate working parts
as they are assamblad,

11 Small quantities of grease, thread lacking
compound, antl-seize compound and varous
types of sealant will be called for,

12 Have available a good quantity of lint-free
rags for wiping excess oil off hands and

engine parts.



Hn'h. Refer to Sll:liﬂﬂ 22, before this
procedung.

1 If not already done, drain the engine oll,

2 Pull up the special clip, release the spring
clips. and withdraw the two timing cover
sections (see

3 Disconnect the wiring from the following
uumpunanh and [dentity each wire for

c) Diagnostic socket (if fitted) (see
illustration)

d) Temperature sensors) (see ustration)

&) O level sensor
4 Unbolt and remove the diagnostic sockat
and bracket where fitted (see llustration).
5 Unscrew the bolt and withdraw the pump
pulley from the flywheal end of the camshaft
{see ustration). if It is tight due to corrasion,
usa a two of three-legged puller to remove it.
Recover the Woodruff key.
6 Note the location of the fuel pipes from the
injection pump to the injectors then unscrew
the unien nuts and remove the pipe
assambilles. Cover the pipe ends, the injectors
and tha injection pump outlets to pravent
entry of dust and dirt. Small plastic bags and
elaslic bands are |deal for this (see
iNustrations).
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23,68 Small plastic bags can be used to
protec! the injectors from dust and dirt
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T Pull the laak-off hoses from the injectors

8 Unbolt the engine lifting bracket from the
cylinder head. Also unbolt the lower rear
engine mounting bracket (see lllustrations).
8 Remove the alternator (Chapter 5) and
bracket.

10 Unsorew the oll filter cartridge using a
strap wrench If necessary.

11 On the 1.9 engine disconnect the hoses
from tha oll cooler. Unscrew the centre stud
and remove the oll cooler from the block,
Disconnect the oll cooler hoses.

12 Disconnect the bottom hose from the
water pump inlet.

13 Disconnect the crankcass ventilation
hoses from the valve cover and sump inlel.
Removs the clip and slide the oll separator
from the dipstick tuba.

14 Remove the all filler cap and vantilation
hiose If fitted,

23.18A Oil lavel sensor location in the
cyfinder block. Coolant drain plug
{arrowed) Is adjacent

23.21A Removing the water pump inlat

16 Unscrew the bolts and remove the inlet
manifold from the cylinder head. There are no

gaskets,

16 Unscrew the nuts and withdraw the
axhaust manifold and gaskets from the studs,
completa with turbo, if

17 Shdnnlhtbnn-'bdmlhtcllmp
from the and of the fast idla cable. Unscrew
the locknut and remove the fast idle outer
cable from the bracket on the injection pump.
18 Unscrew and remove the oil level sensor
from the cylinder block. If fitted (see
illustrations). Unsorew the oll tempearature
sansor, if fitted. This can be found just above
the il filter.

19 Unzcrew and remove the oll pressure
switch (see illustration).

20 Unbalt the thermostat housing from tha
eylinder head, complete with the fast idle
thermo-unit and temperature sansor(s) (see

23.218 Coolant tuba mounting on the rear
of the cylinder block

llustrations).

21 Unbalt the water pump inlet and remove
the gasket. Also unbolt the coolant tube from
the cylincer block (see illustrations).

22 Unscrew the nuls securing the inlet
bracket to the sump. Aemove the brackst and
gaske! (see illustrations).

23 Have an aessisiant hoid the
flywheeldriveplate  stationary with a
screwdriver or bar inserted between the testh
of the starter ring gear and the transmission
logation dowel, then unscrew the crankshaft
pulley beit. Siide the pulley from the front of
the crankshaft (see illustration).

24 Unbelt the bottom timing cover (see
Mustration).

25 Tumn the angine by the flywheeal/driveplate
untll the three bolt holes in the camshaft and
injection pump sprockets are aligned with the
pomesponding holes in the engine front plate.
26 Insert an 8.0 to 8.5 mm diamatar metal
dowel rod or twist drill through the special
hole in the left-hand rear flange of the oyfinder
block. Then carefully turn the engine aither
way until the rod enters the TDC hole in the
fiywheal/driveplate.

27 Insar three MB balts through the holes in
the camshaft and Injection pump sprockets
and screw them Info the engine front plate

finger tight.

28 Loosen the timing belt tensioner pivot nut
and adjustment bolt, then turn the bracket
anti-clockwlse to releasa the tension and
retighter the adjustment bolt to hold the
tensioner in the released position.

20 Mark the timing belt with an arrow to
Indicate its normal direction of turning then




T

23.40 Removing the engine front plate

ramove it from the camshaft, injection pump,
water pump, and crankshaft sprockets.

20 Unbolt and remove the valve cover
Ramave the gankat.

31 With the injection pump sprockat held
stationary by the liming bolts, unscrew the

23,304 Right-hand engine mounting
bracket

central nut to release the sprocket from the
pump shaft taper. Remove the iming bolts
and the pump sprocket with its nut and pulier,
and recover the Woodrufl key if it is loose
{see ilustrations). The puller is incorporated
in the sprocket by means of the plate bolted
over the nut, and the nut has an ouler
shoulder that bears against the plate,

32 Similarly. unsorew the balt fram the
gamahaft sprocket and withdraw the
sprochet.

33 Slide the sprocket from the crankshaft
and recover the Woodruft key if it is loose.
34 Unscrew the bolts and remove the wirter
pump from the cylinder block. Remove the
gasket.

35 Mark the injection purnp in relation 1o the
maoaynting brackel. Unscrew the nuts and balt
and withdraw the injection pump.

38 Unbaolt and remove the mounting bracket
(aea ustration).
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37 Unscrow the timing belt tensioher
adjustment bolt and pivat nut. A 1ool may now
be used to hoid the tensioner plunger as
deacribed in Section 5 while the tensioner anm
and rolier is removed. However, i is posaible
to remave U anm and rolier by keaping the
arm presssd against the plunge (see

38 Remove the plunger and spring (see
Mustration).

30 Unscrew the bolts and remave the engine
mounting bracket and the timing belt
intermediate roller and bracke! (see
lllustrations).

40 Unbolt the engine fronl plate (see

ilustration).

41 Progressively unscrew the cylinder head
bolts in the revarse order to thal shown in
ilustration 8.418. Remove the washen.

42 FAelease the cylinder head from ihe
cylinder block and location dowel by rocking
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23.5TA Lt out the crankshaft . . .

it. Lift the head from the block and remove the

gaskel,

43 Remove the clutch if applicable then hold
the flywheel/driveplate statlonary with a
sorawdriver or bar insered betwean the teath
of the starter ring gear and the transmission
location dowel. Then unscrew and remove the
bolts and lift the flywheel/driveplate from the
crankshaft,

44 |nvert the engine and unbalt the sump.
RAemove the gasket.

45 Unscrew the three bolis securing the oil
pump to the crankcase. Identify tham for
position as all threa are of different lengths.
48 Withdraw the L-shaped spacer from
beneath the ol pump (if fitted) [see
illustration).

47 Remove the location dowel (if fitted), and
disengage the ol pump sprocket from the
chain. Withdraw the oil pump (see

!u:‘ﬁ-iag.
23,488 ... and remove the Woodruff key

ilustration).

48 Unsorew the bolts and remove the front
oil seal housing (see illustration), Remove the
gasket.

49 Remove the oll pump chain followed by
the sprocksl. Recover the Woodruff key if It is
loose (see Hlustrations).

50 Check that each connecting rod and cap
I= marked for position and, if not, mark them
with a centre punch on the ail filter side,
number ane at the flywheal and.

51 Paosition the cylinder block sither on its
side or an the flywhesl and.

52 Tum tha crankshaft to bring pistons 1 and
4 to BDC (bottom dead centre). Unscrew the
nuts frem Ne 1 pisten big-end bearing cap
than take off the cap and recover the bottom
half bearing shell,

53 Using a hammer handle push the piston
up through the bore and remove it from tha

23.56 Main bearing cap and lower half
bearing shell

block. Leosaly refit the shell bearings and cap
to ensure correct reassembly,

54 Remove No 4 piston in the same manner
than tum the crankshaft 180" to ring pistons
2 and 3 to BDC and remove them.

55 The main bearing caps should be
numbered 1 to 5 from the fiywhesl end. If not,
mark them accordingly, Also nota the fitled
depth of the rear oll seal.

58 Inver! the engine then unbolt and remove
the main bearing caps. Recaver the lowsr half
bearing shells keeping them with their
respective caps (see illustration). Also
recovar the thrustwashers.

57 Lift out the crankshaft. Discard the rear oil
seal. Recover the upper half bearing shells
and keep them together with their respective
caps, howavar, ideniify them as the upper
shalls (see illustrations). Also recover and
identify the upper thrustwashers.

Note: Aefer to Section 22, bafore this
procedurs.

1 Position the block upside down on the
bench. Wipe clean the main bearing shell
seats in the block and caps.

2 Wipe any protective coating from the new
bearing shells. Fit the top half main bearing
shells {with the oll grooves) to their seats in the
block. Make sure that the locating tangs on the
shells angage with tha recesses In the seats.
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24.9 Applying thread locking fiuid to the
Mo 1 main bearing cap joint face

24.108 Using the special tool to fit No 1
main bearing cap

24.11A Slide the No 1 main bearing cap
and metal strips into position . . .

24.12 Tightening the main bearing bolts

3 Fit the thrustwashers on sach side of No 2
main bearing, grooved side outwards, Lise a
smear of grease (o hold them in position (see
illustration).

4 Lubricate the top hall shalls and lower tha

24.11B ... Insertthe bolts . . .

crankshaft into position (see illustration).

5 Fit the plain bottom half maln bearing shalls
to thelr caps, making sure that the locating
tangs engage with the recesses. O the shells.
8 Fit the thrustwashers on each side of No 2
main bearing cap using a smear of greass to
heid them in pasition.

T Belore fitting the caps check that the
crankshaft endfioat is within the specified
limits using & dial test indicator on the
crankshaft nose,

8 Fit tha main baaring caps Nos 2 1o 5 to their
correct locations (see llustration) and the
right way round (the bearing shell tang
lacations In the block and caps must be on
the same side). Insert the bolts loosaly.

8 Apply a small ameunt of thread locking fluld
to the No 1 main bearing cap face on the
block around the ssaling strip holes (see
illustration).

24.11C ... then carefully pull out the metal
strips

10 Press the sealing strips in the grooves on
@ach side of No 1 main bearing cap (see
illustration). It Is now necessary lo obtain two
thin metal strips of 0.25 mm thickness or less
to pravent the strips moving when the cap is
being fitted. Citroén garages uss the tool
shown (see illustration) which acls as a
clamp, however, metal sirips can be used
provided all burrs that may damage the
saaling strips are first removed.

11 ©il both sides of the metal sirips and hald
them on the sealing strips. Fit the No 1 main
bearing cap, insart the bolts Iposely, then
carsfully pull out the metal stripa with a pair of

pllers in & horizontal direction (see
ilustrations).

12 Tighten the main bearing bolts evenly to
the specified torgue (see illustration).

13 Check that the crunkshaft rotates fresly -
there must be no tight spots or binding.
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24,14 Fitting the crankshaft rear oll seal
with a plastic protector

14 Dip the new rear oil seal in engine oll,
|pcate it on the crankshaft open end first, and
press it squarely to the previously noted depth
using a matal tube slightly less than 102 mm
diamatar. A piece of thin plastic is useful to
pravent damage to the oll seal (see
illustration). Make sure that the outer lip of
the ol seal points outwards and I necessary
use a plece of bant wire to pull it out,

16 Position the cylinder block aither on its
side or on the flywheel end.

16 Lay out the assembled piston and rods in
order with the bearing shells, connecting rod
caps and nuts.

17 Check that the piston ring gaps are
arranged 120" from each other,

18 Ciean the bearing shells, caps and rods
then press the shalis info position so that the
locating tangs engage in the grooves.

19 Oll the bores, pistons, crankpins and
shells, Fit a piston ring comprassor to No 1

piston. With Mos 1 and 4 crankpin at BOC
insart No 1 plston in the bore at the flywhesl
end, making sure that the clover leaf cut-out
on the piston crown is towards the oll filter
side of the angine.

20 Using &8 hammer handle tap the piston
through the ring compressor and into the
bore. Guide the connecting red onto the
crankpin and fit the cap, together with s shell
bearing, making sure it is the correct way
round

21 Fit the nuts and tighten them to the
specified torque. Tum the crankshatt to check
for free movement.

22 Repeat the procedure to fit the other three
pistons.

23 Temporarily rafit the pulley bolt to the
nosa of the crankshaft then, using a torgque
wranch, check that the torque required to tum
the crankshaft does not exceed 41 Nm (30 [bf
ft) (see ilustration). Any excessive tightness

24.24 Cutting the sealing strips on No 1
main bearing cap

must ba Investigated before proceeding.

24 Using fealer biades and a knife, cut tha
sealing strips on No 1 main bearing cap to 1.0
mm above the sump gasket mating surface
{sea illustration).

26 Fit tha Woodruff key 1o the groove in the
crankshaft and refit the oll pump sprockat,
teath and first. Engage the chain with the
sprocket and te it up or to one side so that it
26 Prise the oil seal from the front housing,
Check that the two dowels are located In the
front of the cylinder biock then refit the front
housing, together with a new gasket, and
tighten the bolts eventy to the specified torgue
(see Hustration).

27 Check that the dowel is fitted 1o the
bottem of the block. Engage the oil pump
sprocket with the chain and slide the
L-shaped spacer under the pump, making
sure that its open end engages the dowel,
28 Insart the oll pump bolts in their comeot
Incation, the langest halt through the dowel
and the next longest by the oil return hole.
Tighten the bolts evenly to the specified
torgue.

20 Dip the front ofl seal in engine oll than
press it Into the fromt housing until Tlush with
the cuter face.

30 Apply a litthe saaling compound whera the
front housing abuts the block on both sides.
Position a new gaskel on the block and refit
the sump (see lllustrations), Note the comect
lacation of the bolts as shown, in ilustration
13.5. Tightan the bolts evenly to the specified
torque. Femove the sump drain plug, renew
the washar, then rafit and tighten the plug.
31 Locate the flywheel/driveplate on the
crankshaft dowel.

32 Apply locking fluld to the threads of the
bolts, insert them, and tighten them to the
specifisd torque while holding the
flywheel/driveplate stationary with a
sorewdriver or bar inserted between the teath
of the starter ring gear and the transmission
location dowal.

33 Posltien the cylinder block upright on the
banch,

34 Check thal the cylinder head bolt holes in
the block are clear preferably using an M12 x
1.5 tap (see illustration).

35 Locate the comect cylinder head gasket
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24,428 . .. and tighten the bolt to hold the
tensioner in the released position
{see Section 9) on the bBlock tha right way
round with the identification notches or holes
at the flywheel/driveplate end. Check that the
location dowal is fitted (see llustration).
36 Turn the crankshaft clockwise (fram
timing beit end) until pistons 1 and 4 pass
BDC and begin 1o rise. Then pasition them
haltway up their bores. Pistons 2 and 3 will
also be at their mid-way positions, but
descending thair bores. The Woodrutt key
groove on the nose of the crankshaft will be at
the 8 o'clook pasithon.
37 Check that the camshaft is set to TDC
with the Woodrulf key position facing
upwards and the tips of cams 4 and B resting
on the bucket tappets.
38 Lowser the cylinder head onto the block
(zee Mustration),
39 Graase the threads and contact faces of
the cylinder head bolts, then inserl them and
fighten them in the sequence shown in

24.41 Inner bolt location for the engine
mounting bracket (arrowed)

24.46 Fitting the sprocket to the
crankshaft

Mustration 8,418 in thres stages as given in
Specifications (sees Mustration),

40 Recheck the valve clearances, referring
to Section 8 and adjust them If necessary, Do
this aven if the clearances have bean adjusted
with tha cylinder head removed as there may
be minor differences.

41 Refit the engine front plate followed by tha
timing balt intermediate roller and bracket,
and the angine mounting bracket. Tightan all
the bolts. Do not forget the mounting bracket
bolt on the inside face of the sngine front
plate (see illustration).

42 |nsert the timing belt tensloner spring and
plunger in the mounting bracket. Press tha
tensioner arm against the plunger and refit the
bracket and roller onto the pivet siud.
Altarnatively compress tha plunger with the
ool describad In Section 5. Fit the adjustmant
bait and pivet nut, and tighten the boll with
the tensioner in the released position (e
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L]
24.42A Tum the lensioner bracket

»

1

2447 mhm
bolt with the iming bolt in position

spring comprassed) (see illustrations).

43 Refit tha injection pump mounting bracket
and tighten the bolts.

44 Refit the injection pump, align the
previously made marks then tighten the nuis
followed by the bolt.

45 Refit the water pump together with & new
gaskal and tighten the bolls to the specified
targua (Chaplar 3).

46 Locate the Woodruff key in tha groove
then slide the sprocke! onto the front of the
crankahaft (see lllustration).

47 Fit the camshaft aprocket to the camshatt.
Apply locking fluld to the threads then insert
and tighten the boit to the specified torque.
The sprockel may ba held stationary by fitting
the timing balt through the special hole (see

Hustration).

48 Unboit the special puller from the injection
pump sprocket. Check that the Woodruff key
Is in place then refit the sprocket and tighten
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the nut [see illustration).

49 Bolt the spacial puller onto the sprocket
(see lllustration).

50 Refit the valve cover, together with & naw
gasket, and tighten the bolts.

51 Insert the three MB timing balts through
the hales in the camshaft and injection pump
sprockets and screw them Into the engine
front plate fingertight.

B2 Insert an 8.0 to 8.5 mm diameter matal
dowel rod through the special hole in the
left-hand rear flange of the cylinder block:
Then turn the crankshaft slowly clockwise
(from the timing belt end) until the rod enters
the TDC hole in the fiywhesl/driveplate. It is
only necessary to turn the crankshaft a
quarter tum as Nos 1 and 4 pistons are
already halfway up their bores. Do not tum the
crankshaft more than this otherwise pistons 2

and 3 will strike valves 4 and 6.

53 Locate the timing balt on the crankshaft
sprocketl making sure where applicable that
tha rotation arrow is facing the cormect way.
54 Hold tha timing belt engaged with the
crankshaft sprocket then feed It over the roller
and onto the injaction pump, camshaft, and
water pump sprockets and over tha tensioner
roller, To ensure ocomect engagement locate
only a half width on the Injection pump
sprocket before feeding the timing belt onto
the camshaft sprockst, kesping the beit taut
and fully engaged with the crankshaft
sprocket. Locate the timing belt fully onto the
sprockets.

55 With the pivot nut loose, slacken the
tensioner adjusiment bolt while holding the
bracket against the spring tension, then
slowly release the bracket until the roller
presses againsi the timing belt. Retighten the
adjustment bolt {see llustration),

56 Femove the bolts from the camshaft
injection pump sprockets. Remove the metal
dowel rod from the cyfinder biock.

57 Rotate the enging two complete tuns in
its normal direction. Do not rotate the angine
backwards as the timing belt must be kept
tight between the crankshaft, injection pump
and camshaft sprockets,

58 Loosen the tensioner adjusiment bolt to
allow the tensioner spring to push tha roller
against the timing belt, then tighten both the
adjustrmant bolt and pivat nut.

59 Recheck the engine timing by turning the
engina until the sprockel bolt holes are
alignad, and check that the metal dowel rod

24.55 mmw
boit

can ba insertad into the flywheel/driveplate.
80 Refit the bottom timing cover and tighten
the bolts (see lllustration).

81 Fit the pulley to the front of the crankshaft
over the Woodruff kay.

62 Apply locking fluid to the threads of the
puliey bolt. Then insert it and tighten ta the
specifiad torque while an assistant holds the
flywheel/driveplate stationary with =
screwdriver Inserted betwesn the teeth of the
starter ring gear and the transmission location
dowel. Note that after tightening to the initial
torque, the bolt must be angle tightened a
further 60" that |s the equivalent of one flat on
the bolt head. Alternatively mark the flat
extremities on the sockel together with a
starting datum on the pulley (see
ilustrations).

63 Locale a new gasket on lhe side of the
sump, refit the inlet bracket, and tighten the
nuts aventy,

64 Rafit the water pump inlet together with a
new gasket and tighten the bolls,

65 Bolt the coolant tube to the cylinder block
and fit the hoses,

88 Refit the thermostat housing, together
with a new gasket, and tighten the bolts.,

67 Insert the oil pressure switch In the block
and tighten.

88 Insart tha oll level sensor and tighten.

69 Refit the fast idle cable to the injection
pump, referring to Chapter 4.

70 Refit the exhaus! manifold, together with
new gaskets, and tighten the nuts evenly.

71 Refit the inlet manifold and tighten the
bolts evenly, There are no gaskets.

24.82C hurdlrh
angle-tighten the crankshaft pulley bolt by
60"
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the camshafl

T2 Rufit the oil filler cap and vantilation hose
if fitted.

73 Slide the oil separator onto the dipstick
tube {see illustration) and secure with the
clip. Reconnect the crankcase ventllation
hoses to the valve covar and sump inlat,

74 Reconnect the bottom hose to the water
pump Inlet.

75 On the 1.9 engine reconnect the oll coolar
hoses and refit the oll cooler, tightening the
cantre sfud to the specifisd torque (see
lustrations).

76 Smear a little engine ail an the saaling ring
of the oil filter cartridge then refit it and tighten
by hand only.

77 Refit the alternator (Chapter 5).

78 Refit the engine lifting brackel to tha
cylinder head, also refit the lower rear angine
mounting bracket.

78 Reconnsact the leak off hoses to the
injactors.

80 Aefit the fuel pipe assemblies to the
injectors and infection pump and tighten the
union nuts to the spacified torque (Chapter 4),
81 Slide the pump pulley onto the flywhesl
end of the camshaft, Insert the balt and
tighten it to the specified torgue (see
ilustration)

82 Whera applicable refit the diagnostic
socket and bracket and tighten the beit.

83 Reconnect the wiring harmess to the
following componants:

a) Alternator

b) Ol pressure switch

¢) Diagnostic socket {if fitted)

d) Temparature sansors)

a) Ol level sensar

B4 Rafit the two timing cover sactlions and
press down the speclal clip and spring clips to
SaCUMS.
B5 Rafit the clutch en manual transmission
models.

1 With the engine complately dismantied, all
components should be cleaned and examined
as detalled in the appropriate Sections of this
Chapter.

2 Most components can be cleaned with
rags, & soft brush and paraffin, or some othaer
solvent. Do not immerse parts with ollways In
solvent since |t can be very difficult to remove
and it left will contaminate the oll. Clean
ollways and water channals with a pisce of
wire and blow through with compressed air if
availahls

3 When faced with a borderline deaision
whaether to renew a particutar part, 1ake Into
consideration the expected future life of the
engine and the degree of trouble or expanse
that will be caused if the part fails before the
next overhaul.

4 If extensive overhauling is regquired,
estimate the likely cost and compare it with
the cost of a complete reconditioned angine.
The diference may nol be greal, and the
recanditioned engina will have a guarantes.

Cylinder block and bores

Overhaul

1 Check the cylinder block casting for any
damage or cracking.

2 If necessary unscrew the twe plugs from
the rear of the block and fram the fiange
beneath the ol filter location, and clesan the oll
gallery. Refit and tighten tha plugs on
complation, The water channels may be
cleaned by removing the Inspection plate fram
tha rear of tha block. On Turbe modals,

24.758 ... and coolant hose connections

remove the plston cooling jets. Clean them
and inspect tham for damage or wear and
replace them if necessary,

3 Check the core plugs for signs of leakage
and If necessary renew theam. It may be
possible to remove the old plugs by drilling a
small hole and using a self-tapping screw to
pull them out. Alternatively, use a hammer 1o
driva a chissl through the old plugs and prise
them oul. Clean tha seating then apply a little
sealing compound and tap the new plug into
position with the flal face of a hammes.
Spread the core plug by striking the centre
with a ball face hammer.

4 |f cracks in the block are suspected It may
be necessary (o have it crack-tested profes-
sionally. There are various ways of doing this,
some invelving special dyes and chemicals,
some using ultrmsonic or electromagnetic
radiation.

5 Bore wear is indicated by a wear ridge at
iha top of the bore. For accurate assessment
a bore micremater is required, howaver, a
rough measurement can be made by inserting
fesler blades batwesn a piston (without rings)
and the bore wall. Compare the clearance at
the bottam of the bore, which should be
unworn, with that just below the wear ridge.
Mo wear mits are specified, but out-of-round
or taper more than 0.1 mm would normally be
considered grounds for a rebore. Scuffs,
scores and scratches must also be taken Into
account.

6 I reboring is undertaken the machine shop
will nermally obtain the oversize pistons and
rings at the same time.

7 Where ihe degree of wear does not justify a
rabore, the fitting of propristary oll control
rings may be considerad.

Crankshaft and bearings

Overhaul

B Check the crankshaft for damage or
excessiva waar.

8 Examine the bearing shells for wear and
soratches on the working surfaces. New shells
should be fitted in any case, unless the old
ones ara obviously in perfect condition and
are known to have covered only a nominal
mileage (see illustration). Refitting used
shalls is fzlse scanomy.

10 Examine the bearing journals on the
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26.8 Big-end bearing shell

crankshaft for scoring or other damage, which
it presant will prabably mean that regrinding
or renewil is necessary. If a micromater Is
available, measure the |ournals In several
places 1o check for out-of-round and taper.
Mo limits are spacified but typlcaily 0.0256 mm
is tha maximum acceptable.

11 Nate that the crankshaft may already have
besn reground, and that the makers only
specify one stage of regrinding.

12 Main and big-end bearing clearances can
be measured using Plastigage thread. The
|ournal and bearing shell are wiped dry bafore
placing the thread across the journal. After
tightening the bearing cap onto the Plastigage
it is removed and a speclal gauge used lo
determing the running clearance, The makers
do nol specify any clsarances bul typically it
would be between 0.025 and 0.050 mm.

13 Chack the crankshaft endfloat using a
fealer blade betwesn the No 2 thrustwashers
agnd crankshaft wab. If this is maore than the
specified amaunt obtain new thrustwashers.
Alternatively a dial gauge on the end of the
crankshaft may be used for the check (see

liustration).
Pistons, ton rings and
mmch:l; rods

Overhaul

14 The piston rings may be removed from
sach piston with the aid of soma old feeler
blades or similar thin metal strips. Carefully
spraad the top ring just far enough to slide the
blades in batween the ring and the piston,
than remove the ring and bladas logsather (see

Haynes Hint). Be careful not to scratch the
piston with the ends of the ring.

15 Aapeal the process to remove the second
and third rings, using the blades to stop the
rings falling into the empty grooves. Note that
tha third ring incorporates an expander.
Always remove the rings from the top of the
piston, Keep each set of rings with its piston if
the old rings are to be re-usad.

16 Measure the end gaps of the rings by
fitting tham, ona at a time, to their bores.
Chack tha gaps with the rings either at the
sxtreme top or bottom of the bores, where the
wear i8 minimum, using feeler blades (see
illustration).

17 If the rings are renewed the bores must be
deglazed as described In Section 15,

18 Examina the pistons for damage, in
particular for burning on the crown and for
scores or other signs ol “picking-up” on the
skirts and piston ring lands. Scorch marks on
the sides show that blow-by has occurred.

12 If the pistons pass this preliminary
Inspection clean all the carbon out of tha ring
grooves using a piece of old piston ring.
Protect your fingers - piston rings are sharp.
Do no! remove any metal from the ring
grocves.

20 Aoll each ring around its groove to check
for tight spots. Any excessive clearance nol
due to worn rings must be due to piston wear
and, unless the piston can be machined ta
accepl special rings, renewal is requined,

21 |l renewing pistons withoul reboring make
sura that the correct size is obtained. Piston
class is dencted by either an "A1" mark or no
mark at all on the cantre of tha crown. The
|dentical code appears alse on the comer of
the cylinder bleck at the timing beft end. The
pistan welght class is stamped on the crawn
and must be identical on all pistens in the
same engine.

22 To separate a piston from its connecting
rad, prise oul the circlips and push out the
gudgeon pin (see illustrations), Hand
pressurs |8 sufficient to remove the pin.
Identify the piston and rod lo ensure comect
reassembly.

23 Wear between the gudgeon pin and the
connecting rod small-end bush can be cured
by renewing both the pin and bush. Bush

renewal, however, is a specialist job because
prass faciities are required and the new bush
must be reamed accurately.

24 New gudgson pins and circlips are
supplied when buying new pistons. The
connecting rods themselves should not be in
need of renawal unless saizure or some athar
major machanical failure has oocumad.

25 Reassemble the pistons and rods. Make
sure that the pistons are fitted the right way
round - the clover leal cut-out an the crown
musi face the sama way &5 the shell bearing
cut-out in the connecting rod. Ol the gudgeon
pins bafore fitting them (see lllustrations),
When assambled, the piston should plveat
frewly on the rod.

26 Fit the pisten rings using the same
technigue as for removal. Fit the bottom ring
firal and work up. When fitting the ol contral
ring first insert the axpander then fit tha ring
with Its gap positioned 180° from the
expanders gap. Arrange the gaps of the upper
two rings 120° either side of the oil contral
ring gap. Make sure that No 2 ring is fitted the
correct way round (see illustration).

Flywheel/driveplate
Overhaul

27 Examine the clutch mating surfaca of the
flywheel for scoring or cracks. Light grooving
or scoring may be ignored. Surface cracks or
deep grooving can sometimes be remaoved by
specialist machining, provided not too much
metal Is taken off, otherwise the flywhes! must
ba renawed.

28 Inspect the flywhesl/driveplate for
damage of cracks and renew it f necessary.
29 Inspect the staner ring gear for damaged
or missing testh, It is not possible to obtaina
genuine Cltro#n ring gear separate from the
flywheel/driveplate, and if damaged it may
therefore be necessary to renew the complete
flywheeal/driveplate. However, some motar
factors may be able to supply one, in which
case the old ring gear should be drilled and
split with a cold chisal 1o remove . The new
ring gear must be heated then quickly tapped
onto the flywhesl/driveplats and allowed to
cool naturally. Tha temperature to which the
ring gear must be heated is critical - too fittie
heat and the ring gear may not fit ar may aven
jam halfway on. Too much heat and tha

26.16 Measuring the piston ring end gaps
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tempar of the metal may be lost causing It to
wear rapidly in use. The carrect temperature
Is normally attached to the new ring gear,

Engine repair procedures
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Prising out the gudgeon pin circlip

howaver, the average DIY meachanic may
prefer to leave the |ob to a garags or
engineering works.

30 The makers recommend that the
fiywheal/driveplate bolts only ara renswed at
ovarhaul, however, it would be prudent to also
renaw the cylinder head bolts especially If
they have been tightenad more than once.

1 On autematic transmission modeis make
sura that the torgue converter is fully engaged
with the transmission and remains so during
the reconnection procedur.

2 Suppert the ‘engine then Iift the
transmission into pesition. On manual
transmission models tum the unit as required
until the splined input shaft enters the clutch
driven plata.

3 Push the transmission onto the location
dowels and insert the bolts in their correct
lecations as praviously notad. Tighten the
bolts to the specified torque (Chapter B).

4 Refit the hydraullc pressure pump or
vacuum pump brackel and tighten the balts,
Refit the adjustment link. Slip the drivebelt
over the pulleys then swivel the pump to
tersion the drivebell and tighten the link balt
and plvot bolt, When comactly tensioned the

26.228 Piston and connecting rod
components
beit deflection under firm thumb pressure
mid-way between the pulleys should be
approximately 5.0 mm,
& Where applicable, refit the hydraulic line
bracket and tighten the bolt,
8 On automatic transmission models align the
driveplate and torque converter boll holes,
and insert and tighten the balts.
T Refit the bottem cover and tighten the bolts.
8 Rafit the starter motor, tightan the bolts,
and reconnect the wiring.
9 Refit the TDC sensor and holder and tighten
the balts, When the TDC sensor ts fitted new |t
incorporates three lags that are 1.0 mm lang
and these automatically set the sansor 1.0
mm from the flywheal/driveplate. Whan fitting
an old sensor the legs should be filed off - the
unit can then be fully insarted until it touches
the flywheel/driveplate and then withdrawn by

1.0 mm bafore tightening the bolts.

1 Check that the oil, coalant and fuel have all

been replenished and that the battery is well

charged.

2 On early modals fitted with a FAoto-diesal
tual filter unscrew the pump plunger.

3 Switch on the lgnitien to energise the siop
solenoid then actuate the pump on tho fusl
filter until resistance is fall. Retighten the
plungar where necessary.

4 Fully dapress the acceleralor pedal, tum

crown

tha Ignitien key to position “M" and wait for
the preheating waming light to go out.

5 Start the engine. Additional cranking may
be necessary o bleed tha fusl system befors
the angine starts.

6 Onca started keep the engine running at a
fast tickover. Chack that the oil pressure light
goes out, then check for leaks of oll, fuei and
coolant.

7 On pre-September 1986 models, if all is
well, cantinue to run the engine at 3000 rpm
for 10 minutes then switch off the ignition and
let the engine coel for at least 3 hours,

8 Remove the filler cap from the cooling
system expanston tank 1o release any
remaining presaure, then refit it

8 Working on each cylinder head bolt in turm
In the correct sequence first loosen the belt
80° then retightan to the final torque given in
the Specifications.

10 If many new parts have been fitted, the
engine should be trealed as new and run in at
reduced speads and loads for the first 600
miles (1000 km) or so. After this mileage it is
bensficial to change the engine oil and ol filter.
11 Have the injection pump timing and idling
speed checked and adjusted as describad in

/"
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26.26 Piston ring cross sections
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Chapter 3
Cooling system

Contents

Cooling system pressure - 1estiNg ... . .... .0 v iiinnnnns 2 Thermostat - removal, testingand refitting . ...............00 s 4
Description-general ... ........00uiririurireionnanneinan 1 Water pump - removal and refitting . . . .. ..... .. ..o 5
Radiator - remeoval and refitting . ... ........ o i iininnaan a

Degrees of difficulty

Easy, suitable for Fairly easy, suitable Difficult, suitable for Very difficult,
nuui:u“ﬁ littier ﬁ:l'bngimwm mtl‘ W W DIy suitable for expert DY
or professional
Specifications
General
= ey Pressurised, front-mounted radiator (with Integral expanslon tank on
BX models), coolant pump and thermastat. Electric cooling fan(s)
Tharmostat:
Pre 19687 models:
SIS D DRI B~ o v.vrnrrsn o sicnn s w6 e B 6 TR e s a2°c
1887-0n models;
except BX Turboand C15Vans ... ... ... .. ..ccvvrmnnnmnnns B88°C
B T < e T T LT e e e e e L e 83°'C
CHRNEN cw i s s i s i s e b e e g e 89°C
Radiator CAP PrESBUIE ... ....uoievrrocsisirisssssssenssnress 1 bar
Temperature waming awitch operating temperature ... ............ 103 to 107°C
Emergency temperature warning switch (yellow connectar)
oparating tempPBaralure .. ....... 0. e eee e aa e i ie e e 110 1o 114°C
Coaling fan{s):
Except BX Turbe and C15:
Istapead CUBS IN AL . ... ... e n e n i nannnn e B6 to 90°C
2rdkapmed ot in Bt L. o e b e b a e s e 90 to 94°C
BX Turbo:
151 BBOBR CULB N AL, o o v v wsiee e e e e 5 83°C
Zndspeed CUISINEL ... ... ..ot i aaa g7"cC
C15 Van:
Tatapaad s in gl . . ..o e i e e b s e e e e s 88°C
and'spoel GHE MY .S e e e e s az2°C
Torque wrench settings Nm Ibf ft

VLI AT, v i i e e e e e R e e T S e T 12 8
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The cooling system is pressurised with a
front-mounted radiator and & water pump
driven by the engine tliming belt. The
thermostat is located on the flywheal end of
the cylinder block, and enables the engine to
achieve & fast warm-up period by initially
resiricting the coolant flow within the engine
and heater circults. Thereafter, the coolant
flows through the rmdiator to provide
additional cooling. Tha maln angine
temperature control |8 provided by one or two
electric cooling fans mounted In front of the
radiator. Visa models have two separate fans
and BX models & single twin-speed fan. In
both cases a twin action sensor in the radiator
activates the fan(s) according to the coolant
mmhum

on BX models or separate on Visa modals,
This tank provides a resaervolr to allow for
expansion and contraction of the coolant with
changes in temperature. |t also incorporates a
fillar/pressure relief valve cap.

The radiator is of the crossflow type, with
plastic side tanks. A temperature warning
switch is provided on the water outiet from
tha cylinder head to warn the driver of
excessive temperature. An additional warning
switch is also provided on BX models which
operatas at the “emergency” lemperature and
causes the warmning lamp to remain on
permanently as against the flashing waming
ismp activated &t the lower lemparature.

The basic cooling system on BX Turbo
maodels s similar 1o that described for other
BX models, except for the addition ol a
ramote expansion tank. The radiator is
specific to Turbo models, as are the water
pump and radiator cooling fans (see

From 1888 model year to sarly 1993, on
Visa (and C15) models, the remote expansion
tank is no longer fitted. The cooling system
filler/pressure cap Is now on the radlator, at
the right-hand end. The radiator, hoses and
surrounding components are modified (see
lMustration)

At the same time, the electric fuel heater
fitted to some models was discontinued. A
coclant-fad fue! heater is fitted instead. This is
mounted on the rear face of the engine block,
at the timing beit and (see ilustration). If it
has to be removed or disconnected for any
reason, note the amow showing the direction
of fuel flow.

From early 1993, on the C15 models the
fual heater is no longer mounted on the rear of
the engine block. Insiead, the fuel |s heated
using a spacial filter housing on the front of
the cylinder head (ses Chapter 4 for more
details) (see illustration).

Whan the BX diese! is used for towing loads

‘i'{hyjlf. : 0
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1.1A Cooling system circuit for Visa models

1 Expansion tank 5 Electric cooling fans
2 Heater matrix § Blsad screws
3 Thermostat 7 Temperature waming switch
4 Rachiator
1
L] T |

| woon \

| 7

b

. |

1 Heater mairix

2 Temperalure warming switch
3 Emargency lemperaiune waming

i3 " "
1.18 Cooling system circuit for BX models
8 Bisctric cooling fan
10 Radiator

12 Gil cooler

11 Fast idis temperafure sensor

4 and 5 Bleed screws 13 Electric cooling fan thermal swifch
& Tharmostat 14 Filler cap
7 Drain pipe 15 Low fevel warning switch

8 Radiator bleed scraw

16 Water pump infet
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1.4 Cooling system layout - BX Turbo models
P Blead screws

Il

1.5 Cooling system layout - Visa/C15 Van, 1980 to early 1993
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1.7 Cooling system layout - C18 Van from early 1983

1 Blead screws 4 Header tank & Thermo-switch
2 Two-stage thermo-switch 5 Water pump 7 Thesmostal
3 Radiator
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T Two-stage fan switch 5 Fan spead invarfer relay
2 Original cooling fan & Winng hamess
3 Resistor 7 High-speed relay
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1.8 Additional cooling fan on BX models

4 Additional eooling fan

ORI RIS R

8 Battery connaction
A Ol wiring
& Connection o new fan

of more than 650 kg, Citroén recommend that
an additional cooling fan is fitted to the
radiator (see lllustration). All of the parts
necessary to carry out the modification are
obtainable from & Citroén dealer,

It the axisting cooling fan control switch is
fitted to the left-hand side of the radiator, it
will also be necessary 1o obtain a new wiring

1 In cases whera leakage is difficult to trace a
pressure test can prove helpful, The test
involves pressurising the system by means of
i hand pump and an adaptar which is fitted to
the expansion tank or radiator in place of the
filer cap. The resourceful home mechanic may
be able to improvise the apparatus using an
oid filler cap and a tyre valve, altematively the
test can be performed by a Citroén garage.

2 Fit the test equipment to the axpansion
tank or radiator then run the engine ta normal
operating temparature and switch it off.

3 Apply 1.4 bar pressure and check that this
presaure is held for at least 10 seconds. If the
prassure drops preamaturely thers is a leak in
ihe coaling system which must be traced and
rectified.

4 Besides |eaks from hoses, pressure can
also be lost through leaks in the radistor and
heater matrix. A blown head gaskst or a
cracked head or block can cause an
“invisible” leak, but there are usually othar
clues to this condition such as poor engina
performanca, regular misfiring, or combustion
gases entering the coolant.

5 After completing the test, allow the engine
to cool then remove the test aquipmant.

6 The condition of the filler cap must not be
overlooked. Normally It is tested with similar
equipment to that used for the pressure test,
The release pressure is given In the Specifica-
tions and Is also usually stamped on the cap
itsalf. Renew the cap if it is faulty,

Removal
1 Drain the coocling system as described in

Chapter 1.

2 Remove the air cleaner as described In
Chapter 4.

3 Loosan the clips and disconnact the lop
hosa, bottom hosa, and bypass hosa from the
radiator,

4 On Visa modals disconnect the bannet
release cable from Its catch and unbolt the
crossmamber. Lift the crossmember from the
top of the radiator.

5 Disconnect the wiring from the thermal
switch on the right-hand side of the radiator.
Also disconnect the coolant level waming
switch (when fitted).

6 On Visa models remove the fromt grille
panei then remove one headlamp unit and
datach the fan cowl.

7 On BX models unscraw the bolts and lift the
crossmembaer from the tap of the radiator (see

Hiustrations) .

3.7A Radiator top crossmember retaining
bolt - arrowed (BX models)

=
3
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cover bolts cover gasko!

4.4 Thermostat and retaining circlip 4.5 Removing the rubber seal from the
thermostat

B Carefully lift the radiator from the engine
compartment (see llustration).

Refitting

8 Rafitting Ia a reversal of removal. Refill the
systam as describad in Chapter 1.

Removal

1 Drain the cooling system as described in
Chapter 1,

2 Loosan the clip and disconnect the top
hese from the thermaostat housing cover,

3 Unscraw the four bolis and remove the
thermastat housing cover from the oylinder
head water outlet, There Is no need te
disconnect the fast idle cable. Remove the
gasket (see illustrations),

4 Using circlip pliers, extract the eirelip fron
the cover and lift out the thermostat (ses
IHustration).

5 If neceasary pull the rubber seal fram th
thermaostat (see illustration).

Testing

6 To test the thermostat place it in a pan of
cold water and check that Il is initially closaed.
Heat the water and cheol that it commeances
to open at the temperature given in Specifica
tions. Continue to haat the water and chec



tha fully open temperature and minimum
travel, Finally allow the water to cool and
check that it fully closes. Diacard It if It is

faulty,

Refitting

T Raefitting is & reversal of removal, but when
inserting the thermostat in the cover, position
the vent hole uppermost and also fit a new
gasket. Refill the system as described in
Chapter 1,

Removal

1 Disconnect the bantary negative lsad,

2 Remove the timing belt as described in
Chapier 2.

3 Drain the cooling system as described in
Chapter 1,

4 To provide additional working room loosan
the clips and remove the bottom hose.

§ Unscraw the bolts and withdraw the water

pump from the cylinder block (see
flustrations). Aemove the gasket.

Refitting

8 Clean the maling faces of tha water pump
and biock.

7 Fit tha water pump logsthar with 8 new
gasket, insert the bolts, and tighten them
evenly to the specified torque.

8 Raconnect the bottom hosa If removed.

8 Rafit the timing belt as described in Chapter
2

10 Reconnect the battery negative lead,
11 Refill the cooling system as described in
Chapter 1.




Chapter 4
Fuel and exhaust systems
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Contents

Accelerator cable - removal, refitting and adjustment .. ......... 18 Injection pump anti-stall (Roto-diesel) - adjustmant
Air clagner and elemant (non-Turbo models) - removal and refitting . 3 Injection pump dynamic timing (all models) - general

Air cleaner and slement (Turbo models) - removal and refitting . ... 4  Injection pump load lever position switch (later Bosch models) -

Auixiliary fuel tank (BX Turbe, and all models from aarly 1993) - B UBDITINTE &+ o oot wrhiras sns s onn prabnmivarasnnsardenssnn
RPN i i i W A L T o R 24  Injection pump static timing (Bosch) - checking ..........00...
Deacription - gendiral .......ccocunscvesansnrarssssansianns 1 Injection pumnp static timing (Rolo-diesel) - checking ... ........
Exhaust system .. ..........cc0iinreanns Rafer to Main Manual Intercooler - removal and refitting .. .....cc.ooniiiiiiiiaiians
Fast idle contral - removal, refitting and adjustment .. .. ......... 10 Maximum engine speed - checking and adjustment ... ......
UM T ey cammsuiasssnanssensm sl Reter to Chapter 1 Manifolds - removal and refitting .. .. ..o covv i iieaas
Fuel infecthon system - priming. .. ....c.ccciviiicccrinescannas 23  Preheater system - description and teating . ... ...............
Fual injectors - removal and refifting . ..........cc0oiieeiann.. 16 Stop solenoid - description, removal and refitting .............
Heater plugs and relay - removal and refitting .. ... s e 17 Turbocharger - eXAMINALION ......ccveiecrriisarsssrisessres
Injection pump (non-Turbo models) - removal and refitting .. .. ... 5 Turbocharger - precaulions . ... ....ooccevinnoconsrsorsnnns

Injection pump (Turbo models) - general, removal and refitting .... & Turbocharger - removal and refitting

Injection pump anti-stall (Bosch) - adjustment . ........0.0...0.... 12

Degrees of difficulty

Easy, suitable for Fairly easy, suitable Difficult, suitable for Very difficult,
mmm fnrmnm munmm m DY suitabile for expert DIY
or professional
Specifications
General
System type ......... e I T e A b T T e R T o Rear-mounted fuel tank, injection pump with Integral transfer pump,
indirect injaction
RO - sl 0 i e AR e 6 B R e 1-3-4-2 (No 1 at flywheel end)
Fusl:
TPl i iidiiiies s Ay P R R T LA PR PPty LA Commarcial diesal fuel for road vehicles (DERV)
Tank capacity:
WVISB . ..ovriininii e ST e R e 43 litres
B i i o S L e e e 52 litres
Injection pump (Roto-diesel)
Lol REVIIIOE oo i e e i e e e A e e e 2.26 + 0.056 mm BTDC {equivalent to 16° BTDC)
Dynamic advance
WEER . aons 0 b b m b om0 e L LB | R s L T 14 & 1* BTDC at 800 rpm
B i e R e e e R e viaeaeiha 14 + 1" BTDC at B0D rpm
H!Emﬁﬂmlmmmpmﬂnbﬁﬂ%ﬁﬁh .............. 17 £ 1" BTDC st idle speed
BX19 with injection pumpcode DPCRBA4 3261 C .. ... ..ovnn. 14 = 1° BTDC al idle speed
Maximum engine speed (Nolaad) ... iiiiiiiiiiiaiaas 5100 + 100 rpm
PRTRIOROTY | v wiie i e oocscn Wi e R Clockwise from sprocket end
Injection pump (Bosch) - pre 1987 models
Static advance;
MR . e an T s e b pa s S e b a5 i b e e g 0.72 £ 0.03 mm BTDC
oy T R A L B A e e e - L et 0.80 + 0.03 mm BTDC
BUS . ovvcvrieses L .57 = 0.03 mm BTDC
Bynamic advance:
VIR e T e e e b e e R A e s e e 14 + 1" BTDC at B0O rpm
BT v o s avinsin s w00 e 00 o 6 TR e e B 14 £ 1* BTDC at 800 rpm
= 13 10 14" BTDC at idle spead
Maximumengine Speed . ... ....... .0 iciaiciiiiaiiaaaranaan 5100 £ 100 rpm
Fast idle speed (automatic transmission anly) ..... S 1150 to 1250 rpm

EUOLIEREIY | oo o cmn o mm g b o o s R A s iR Clockwisa from sprockst snd
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Injection pump (Bosch) - 1987-on models
Timing values at TOC (refer to text):

Engine code

XUD 7 (from Qotober 1987)
XUD T (from sarly 1993)
XUD 8A (from Aprl 1987 to April 1988)
XUD 8A (from April 1988)
b0 | I

Injection pump (Bosch, in C15 Van from early 1993)
Type
Static iming (pump ABDC) .. .. v vivie i
|dla spaad
Maximum engine spead
Fast idle speed

Injector opening pressure (ColOUr GO0} . . .. .c..viiiiiiiiiiiarens

Injection pump (Lucas, in C15 Van from early 1993)
Type
Static timing
|dle speed
Maximum sngine spead
Fast idie speead
Injector opaning pressure;

LTIy ORI & ias w0 TR B

Grean collar and green spot

Injection pump (Bosch, in BX models from early 1993)
Type

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

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

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

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

Static iming (PUmP ABDC) . .. ..o vveiiianciarananaiiinaananns
Idling spead
Fast idle speed
Maximum angine spead (loaded)
Injectar opening pressure (colour code|
Type B

Static ming (PUMP ABDC) . ...y siniinvasnasrn s ens siey
Idling speed

Fast idle spead
Maximum engine speed (loaded)

Injector opening pressure (Colour code) .. ... ... iiaiiiaiaiian
* Not fitted to UK modeals

Injection pump (Lucas, in BX models from early 1993)
Type

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

Static timing

e R e P LR PRI
Anti-stall speed (with 3.0 mm diameter pin and 3.0 mm shim)
Maximurm angine spead (loaded)
Injector opening pressure (Colourcode) . ......coviiiirrsanrrans

Injectors

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

Pump code Timing value
VER 1711 0.80 mm

VER R171-3 0.88 mm

VER 27241 0.83 mm

VER 272-2 0.90 mm

. 0.BO0 mm

523 (R171-3)

0.88 mm

800 + 50 rpm

5150 £ 125 rpm

950 + 50 rpm

130 bars (mauve)

047 (R 84438 930 A)

“¥" dimeansion marked on pump

800 = 50 rpm

5150 + 125 rpm

850 + 50 rpm

138 1o 143 bars *

142 io 147 bars

D9B XUDSA/L DOB XUDBA/L
BYM XUD201 BVA XuD201
R425/1 Ra425/3

1.07 mm 0.98 mm

750 to 800 rpm 750 to B0 rpm
900 to 1000 rpm 900 to 1000 rpm
4600 rpm 4600 rpm

130 bars (silver) 130 bars (silver)
DJZ* XUDa/Y AJZ*

518 R162/4 XUDTTESY
XUD200 R403

0.77 mm 0.74 mm

750 to BOO rpm 750 to B0 rpm
800 to 1000 rpm 900 to 1000 rpm
4600 rpm 4300 rpm

130 bars (mauva) 155 bars (silver)
161-A XUD7/L 052 ABA XUDTTE/L 056
RB8444 RB443

BO3DA BO41A

“W" dimansion marked “X" dimension marked
on pump an pump

14% = 1* -

BOO to 1000 rpm 800 1o 1000 rpm
4600 rpm 4300 rpm

118 = 5 bars 143 + 5 bars
Pintle

115+ 5 bar

130 + 5 bar

Champion CH 68
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Turbocharger
B L itosrmcomado eyt bbb sm nn e me o e A i KKK or Garrett
Type:
B coaiaas ot o e B R ST e R K14
EREIRRN . oo ot gt o o R e T2
BOOSIPreSsuUMS ..........0.0c000i0uunrnsamnnsannsnasnsnsssss 0.8 1o 0.9 bars at full-load
Torque wrench settings Nm ibf ft
Cylinder hoad blanking plug - .. .. ... covicianianraiarassiinians 30 2
Heaterplug ... .......ccovviorernnnnrvnnnarromrrnmnrsannnss 22 16
ISCEOD PO oo cins anainnonss innrianaiobeaiiihessdnsanss 18 13
Injection pump (Bosch) blanking PIUG ... ... iierireneiiianns 20 15
Injection pump SpProokmt MUt . .. .ovcuviaiinemsi i e ss 50 ar
Injector
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, a0 66
............................................. 130 96
..................................... 20 15
................................. 45 33
............................. 20 15
The injectors ame calibrated 1o open and close  (see illustration).

Waming: It is necessary fo take
Ammm

injectors. Before carrying out any
oparations on the fuel system, refer fo the
precautions given in ‘Safety first!’ at the
beginning of this manual, and to any
additional warmning notes sl the start of the
relevant Sections.

The tuel systemn conalsts of a rear-mounted
fusl tank, a fusl fiter, & fuel Injection pump,
injactors and associated components. The
sxhaust system is similar to that used on

v wahicles.

Fusl is drawn from the tank by a vane-type
transfer pump incorporated in the delivery
head of the injection pump. Before reaching
the pump the fuel passes through a fuel filter
whare formgn matter and water are removed.
The injection pump i driven at hall crankshaft
speed by the timing balt. The high pressure
reguired to inject the fuel into the compressed
air In the swirl chambers |8 achieved by two
opposed pistons lorced together by rollers
running on a cam ring. The fuel passes
through & central retor with a single outlet
drilling which aligns with ports leading to tha
injector pipes and Injectom, Fusl malering is
controlled by a centrifugal govemnor that
reacts 1o accelerator pedal position and
sngine speed. The govemnor is linked to the
matering valve that moves the rotor sleeve to
increase or decrease the amount of fusl
transferred fo the high pressure chamber.
Injection timing s varied by tuming the cam
fing o sult the pravailing engine speed (see
illustration).

There are four precision-made injectors that
inject a homogeneous spray of fuel into the
swirl chambers located in the cylinder head.

at critical pressures to provide efficient and
even combustion. The Injector nesdles is
lubricated by fusl that accumulates in the
spring chamber and is channelled to the
injaction pump return hose by leak-of! pipes
|see lustration)

Preheater or "glow"” plugs are fitted lo sach
swirl chamber 1o faciiitate cold starting.
Additionally, a thermostatic sensor in the
cooling system operates a fast [dle lever to
increase the ldiing speed and supply
additional fusl when the engine s cold.

A stop solencid cuts the fuel supply to the
injection pump rotor whan tha ignition is
switched off, and there s also a
hand-operated slop lever for use in an
smaigency (see llustration).

Servicing of the Injection pump and
injectors is very limited for the home
mechanic, and any dismaniling other than that
described in this Chapter must be entrusted
to & Citrodn dealer or fusl infection specialist.

In 1987 the Bosch injection pump was
maodified to increass the length of the pump
shaft fronl bearing. At the same time, the
pump spracket, timing balt tensioner roller
and timing bell covers were modified. Old and
new components are not Interchangeable.
Maintenance and adjustment procedures are
unchanged,

Following the introduction of new EEC
emisslan standards, all engines fitted 1o BX
models from early 1983 are equipped with
modified injection pumps. Details of the
various components are as shown (see
ilustration), and refer to the Specifications
for data on the new injection pump.

On automatic transmission models, tha
injaction pump Ncorporntes an ALFB system
tha! automatically adjusts the advance of
injection according 1o the load on the engine.
The advance [a controlled by a solencld valve
located on the injection pump. and the
solengid valve | activated by a thermostatic
switch located on the thermostat housing

A turbocharger is fitted 1o the XUD 7TE
engine. It increases engine efficiency by
raising the pressure in the inlet manitold
gbove atmospheric pressure. Instead of the
air simply baing sucked Into the cylinders, it is
forced in.

Energy for the operation o the
turbocharger comes from the exhaust gas,
The gas flows through a spacially shaped
housing (the lurbine housing) and in so doing,
sping the turbine wheal, The turbine whesl i
attached to a shaft, at the end of which is
another vaned wheal known eas the
compressor wheel. The compressor whoal
spins in its own housing, and comprasses the
inducted air on the way to the inlet manifold
{see illustration)

Batween the turbocharger and the inlet
manifold the compressed air passes through
an intercooler. This s an air-to-alr heat
exchanger, mounted over the engine and
supplied with air ducted through the bonnet
insuiation. The purpose of the intercooler s to
remove from the inducted air some of the heat
it gained in baing comprassed. Removal of
this heat further increases engine etficlency.

Boost pressure (lhe pressure in the (nlet
manifald) is limited by a wastegale, which
diverts the exhaust gas away from the turbine
whesl in response to a pressure-sensitive
actuator. A pressure-operated swilch
operaies a dashboard waming light in tha
event of excessive boost pressure
devaloping.

Tha turbo shafl is pressure-lubrnicated by an
oil feed pipe from the main oil gallery. The
shaft *floats” on a cushion of oil, A drain pipe
retums the ol to the sump.

Before starting any work involving the
turbo, read tha precautions in the following
section, first.




1.2 Cutaway view of the Roto-diesel injection pump
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1 Manual stop lever

2 Fusl refurm o tank

3 Engine maximum speed
adjustmant scrow

4 Stop solenaig

5 Fuwl infet

& Timing inspection plug

T Accelerator lever

& Anti-stalling adjustment scraw

8 Fast idie lever

10 idiing sdjustmeont screw

1.5 Roto-diesasl injection pump

filterd fo mutovrmetrs ransansason
models

2 Siop lever

J Load fwver

4 Load laver pagition switch

5 Load lever poaition switch
connecior (2-way)

6 Electrical stop and ALFB
connechar (3-way)

7 Resigdual flow adjustment screw

& Fast iche adjustment scresw

9 idle speed adjustrment screw

10 Stop solenosd valve

17 Calitwated returm banjo bolt
(marked OUT)

1.8 Bosch injection pump - BX models from sarly 1993
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Ignition switched “+~

5-WAY BLACK

48°C THERMAL SWITCH
on thermaostat housing

RELAY

ALFB ELECTROVALVE
on injection pump

1.8 ALFB wiring circuit

#

1 The turbocharger operales at extremely
high speeds and temperatures. Certain
precautions must be observed, to avoid
premature falura of the turbe or injury to the
oparator

1.11 View of the compressor wheel end of
the turbocharger (KKK type)

348 Air duct support bracket (Visa
models)

2 Do not operate the turbo with any pars
exposed. Foreign objects falling onto the
rotating vanes could cause excessive damage
and (if ejected) parsanal Injury.

3 Da not race the enging Immediately after
start-up, especially if it is cold. Give the oil a
few seconds to circulate

4 Always allow the engine to return to idle
spead belore switching it off - do not blip the
throttle and switch alf, as this will leave the

3.4C Disconnecting

ventilation hose
from the oil separator [Visa models)

turba apinning withouwt lubrication |
5§ Allow the sngine to idle for several minutes |
before switching off after a high-speed run

6 Observe the recommended intervais for ol |
and filter changing, and use a reputable oil of
the specified quallty '

b i e L A

O O, [ 7

i Fr e e
S e et S Lot e

1 Unscrew and remove the through-balt from
tha top of the air cleanar.

2 Aelease the spring clips and lift off the
cover (see illustration)

3 Remove the slement and wipe clean the
inside surfaces of the main body and cover,

4 Loosen the clips and disconnect the inlst
dudting. Leave the bracket for the rear duct
attached to the duct, but unboll the bracket
frem the inlet manifeld. Disconnect the
ventilation hose from the oil separator (see
ilustrations).

6 Unscrew the nut from the base ol the main
body then slida the body rearwards from the

3.5 Removing the air cleanar from the
mounting rubbers (Visa models)
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3118 Air cleansr mounting rubbers -
arrowed (BX models)

two maunting rubbers (see iNustration),
Refitting

& Refitting is a reversal of remaval,

 BX models

Removal

7 Unacrew the wing nut and lift the cover
from the air cleaner (see lustrations)

8 Move the inlet duct 1o one side and remove
the slemenl. Wipe clean the inside surlaces ol
the main body and cover.

9 Chack the sealing ring for the cover and
renaw it If necessary.

10 Loosan the clips and disconnect the inlet
ducting

11 Unscrew the nut securing the base of tha
main body to the bracket below the battery,
then slide the body rearwards from the
maunting rubbers in the bracket over the

4.1 Unclipping the air intake tube

radiator (see lustrations).
Refitting
12 Refitting s a reversal of removal

1 Unclip the rgid air inlet tube on the
right-hand side of the engine bay (see

2 At the air cloaner end of the inlet tubse,
ramove the stub hose that joins the tube to
e air cleaner (see Hustration).

3 Disconnect the crankcass ventiiation hose
{see illustration).

4 Relsase the spring clips which sacure the

3.11A Alr cleaner mounting nut - arrowed
(BX modals)

4.2 Two hose clips securing the stub hose

air cleaner body to ita mounting,

5 Relsasa the apring clips which secure tha
air cleaner lia

6 Ramove the alr cleansr lid (see
lustration). Il is likely to be a tight fit, but by
manipulating the lid and the air cleaner body
at the samas ime, the id can be removed.

7 Ramove the slement and clean oul the
housing. The housing can be removed by
pulling it off b= rubber mountings.

Refitting

& Fit the new slement. It can anly be fitted

ons way up (see illustration)
® Befit and secure the other disturbed

componants

4.8 Fitting the air cleaner slemant

-
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leak off return pipe (2} (Roto-diesal)

5.15 Mmlﬂtﬁmmhmu
the mounting bracket (srrowed)

1 Disconnect the battery negative lead.’

2 Cover the alternator with a plastic bag as a
precaution against spillage of diesel fusl.

3 On Visa models apply the handbrake. On
BX models chock the rear wheels and release
the handbrake.

4 On manual transmission medals, jack up
the front right-hand comer of the vahicla until
the wheel is just clear of the ground. Support
the vehicle on an axle stand and engage 4th
or 5th gear. This will enable the engine 1o be
tumed easily by tuming the right-hand wheal,
On automatic models the engine must be
{umed by using a spanner on the crankyhaf
puliey bolt. it may be advantageous 1o remove
the heater plugs,

§ Pull up the special ciip, release the spring
clipa, and withdraw the twe timing cover
soctions,

8 Open the accelerator lever on the injection
pump and disconnect the cable by pasaing it
through the special slot. Disconnect the cable
adjustment femule from the bracket,

T Note the position of the end stop on the
fast idle cable then loosen the screw and
disconnec! the inner cable. Unscrew the
adjustmant locknut and remove the cable and
fermule from the bracket

8 Loosan the clip and disconnect the fuel

5.16A Injection pump mounting nut and
plate (arrowed)

supply hosa,

9 Disconnect the main fuel return pipe and
1hth1}uclnrlukuﬂut1.mplpﬂm-mﬂmunhﬂ
tube (see

10 Disconnact th| wire from the stop
solenoid (see Mustration).

11 Unscrew the union nuts the
injector pipes to the injection pump (see

illustration).

12 On BX models remove the clip securing
the hydraulic pipes o the engine frant plate.
13 Turn the engine by means of the front
right-hand wheel or crankahaft pulley bolt until
the two balt hales In the injectlon pump
sprockel are aligned with the corresponding
holes in the engine front plate.

14 Insert two M8 boits through the holes and
hand tighten them. The bolts must retain the
sprocket while the injaction pump is removed
thereby rrmldnn it unnecessary to remove the

5.18 Removing the injection pump from its
maunting bracket

511 muﬁm“mhhﬁ-
diesel injection pump

5.188 Injection pump mounting belt
(arrowed)

15 Mark tha injection pump in relation to the
mounting bracke! using a scriber or falt tip
pan (see lustration). This will ensure the
carrect timing when refitting. If a new pump is
baing fitied transfer the mark from the old
pump to give an approximate satting.

18 Unscrew the three mounting nuts and
remove he plates. Unscrew and remove the
rear mounting bolt and support the injection
pump on a block of wood (see lllustrations).
17 Unscrew the sprocket nut untll the taper is
released from the sprocket. The nut acts as a
puller, tcgathar with the plate bolted to the
sprocket From late 1882, the fuel injection
pump sprocket bolt no longer incarporates a
puller. Te free the sprocket from the taper on
the injection pump shaft, a flangs must be

5,28 Croas-section of injection pump rear
mounting
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boited to the sprocket bafore unscrawing the
bolt. Ideally, a flange should be removed from
&n old sprockel and used to remove the
new-type sprockel. Alternatively, a flanga can
be made up from stesl plate.

18 Continue to unscraw the sprocket nut and
withdraw the Injection pump from the
maunting bracket (see illustration). Recover
the Woodruff key from the shaft groove i it is
joosa.

Refitting

18 Begin refitting the infection pump by fitting
the Woodruff key to the shaft groove (if
remaved).

20 Unbalt the puller plata from the injection
pump sprockat.

21 Insert tha Injection pump from behind the
sprocket, making sure that the shaft key
gnters the groove in the sprocket. Screw on
the nut and hand tightan i

22 Fit tha mounting nuis, togathar with their
plates. and hand tighten the nuts.

23 Tighten the sprocket nut to the specified
torque then refit the puller plate and tighten
the balts.

24 Unscrew and remove the two bolts from
the injectlon pump sprockat.

25 If the original Injection pump is baing
refitted, align the scribed marks and tightan
the mounting nuts. If fitting a new pump, the
timing must be set as described in Seclions 8
or 8, as applicable.

26 Refit the rear mounting bolt and spacial
nut, tightening the nut slowly to allow the

bush te align [tself as shown (see
Hustration).

27 On BX modals refit the clip securing the
hydraulic pipes.

28 Raefit the njector pipes to the injection
purmp and tightan the union nuts

29 Reconnect the wire 1o the stop solenoid.
30 Refit the fuel supply and return pipes.

M Rafit the fast idle cable and accelerator
cable, and adjust them, referring to Sections
10 and 18.

32 Relit the two timing cover sactions and
secure with the spring clips.

33 Lower the vehicle to the ground and apply
fha handbraka (BX modals).

34 Remove the plastic bag from tha

altemator and reconnact the battery negative
lead.

35 Prime the fuel circult by first switching en
tha Ignition to energise the stop solenald, then
actuating the pump on the fuel filtar until
resistance s felt. On early models fitted with a
Roto-diese! filter the pump plungsr must first
be unssrewed then retightenad after priming.
36 Turn the ignition key to pesition M and
walt for the preheating warning light to go out.
Start the engine and adjust the ldling spasd,
referring to Chapter 1.

General

1 The injection pump fitted to Turbo models
is similar to that fitted to normally-aspirated
models, but Incorporates the following
additional features.

Lucas CAV/Roto-diesel

2 An over-fuelling device varies the guantity
of fuel injected in rasponse to turbo boost
pressure. Pressure is sensed through & hosa

connected to the inlet manifold (see
illustration],
3 An electromagnetic  tUming system

advances injection timing when the engine is
cold. The systam s switched off by a contact
activated by movemant of the fast idle control
lever (see Hlustrations),

4 Thesa additional devices cannol be
checked ar adjusted by the home machanic.

Bosch

§ A richness fimiter replaces the over-fualling
device |ust described, and a cold star
acceleralor replaces the eslectromagnetic
timing system (see illustrations).

8 The cold start accelerator receives [ts own
goolant feed. Because it is a machanical
device, it must be disconnected when timing
the pump.

Removal

7 Procead as in Section 5, but additionally
disconnect the boost pressure hosa from the
over-fusliing device or richness limiter.

8 On the Bosch pump, the coolant hoses
must ba dissonnected from tha cold start
accelerator, If the cooling system (5 first
depressurised by removing the expansion
tank cap (system celd), and preparations
made 1o plug the disconnected hoses,
cooclant loss can be kepl to a minimum.

Refitting

9 Refit by reversing the removal operations.
Check the pump liming If necessary as
described In Sections 8 or 9, as applicable.
Top-up the cpolant level [f necessary.

6.3A Electromagnaelic timing device
(arrowed) - Lucas CAV/Roto-diesel pump

6.5B Cold start accelerator - Bosch pump
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Bynamic timing s glven for certain models
in the Specifications. However, the specialist
equipment necessary to check the timing
dynamically Is quite expensive, and will not
normally be available to the home mechanic.

Also, ihe setting-up procedure varies
according to the type of equipment used, so it
is Important to refer to the equipment maker's
instructions when connecting the equipment
to the engine. Note that meost dynamic
checking testers are only accurate to
approximately +2°,

Dynamic timing should only be used within
the limitations of the checking equipment. If
th timing requires adjustment, then it must
only be adjusted using the static timing
mathod.

Caution: The maximum engine speed and
transfer pressure settings, togethar with
timing access plugs, are sealed by the
manufacturers ai the factory using locking
wire and lead seals. Do not disturb the
wire if the vehicle is still within the
warranty period otherwise the warranty
will be invalidated. Also do not attempt the

timing procedure unless accurate instru-
mantation is avallable.

Pre mid-1987 models

Checking

1 Disconnect the battery negative lead.

2 Cover the altemator with a plastic bag as a
precaution against spillage of diesel fuel.

3 On Visa models apply the handbrake. On
BX models chock tha rear wheels and releasa
the handbrake.

4 On manual transmission models jack up the
frant right-hand corner of the vehicls until the
wheel is just clear of the ground. Suppert the
vehicle on an axle stand and sngage 4th or
5th gear, This will enable the engine to be

=, —_— !

8.12 Roto-diesel injection pump with the
timing plug removed

B.7 Hmwinghpiunfrmmi
cylinder

tumed easily by tuming the right-hand wheal,
On automatic transmission models use an
open-ended spanner on the crankshaft pulley
boit.

5 Disconnect the wire and unscrew the heater
plug from cylinder No 4 (timing beit and). Note
that the angine is timed with No 4 piston at
TDC compression (@ No 1 piston at TDC with
valves “rocking").

6 Two dial test indicators are now necessary
for checking the positions of the No 4 piston
and the injection pump. Magnetic type stands
will be found helpful or alternatively brackets
may be made for fitting to appropriate
positions on the engine.

7 Unscrew and remove the blanking plug
from the cylinder head next to No 4 injector
(see lllustration).

8 Tum the engine forwards untll pressure is
fait in No 4 cylinder indicating that Ne 4 piston
is beginning its compression stroke,

9 Position the dial test indicator over the
blanking hole and Nt the probe ([see

10 Turn the engine forwards until the
maximum [ift of piston No 4 is registered on
the dial test indicator. Tum the engine slightly
back and forth to determine the exact paint of
maximum lift then zero the indicater.

11 On BX models remove the clip securing
the hydraulic pipes to the engine front plate
and move the pipes to ona side.

12 Loosen the lower of the two large side
plugs on the side of the injection pump.
Position a small container beneath the plug
then remave the plug and catch the escaping
fuel in the container (see illustration).

B.13A Timing the Roto-diesel injection
pump with a dial test indicator

8.9 Setting No 4 piston timing position
with a dial test indicator
13 Inside the plug aperture there is a probe
guide. Insert the probe and connect it to the
dial test indicator directly over the hole (ses
ustration). Note that the end of the probe
must be pointed in order to fully engage the
groove in the pump rotor (see lllustration),
14 Tum the engine backwards approximately
4th of a turn or until the No 4 piston has
moved 4.0 mm down the cylindar. Now tumn
the engine slowly forwards while watching the
dial test indicator on the injection pump. After
the probe has reached the bottom of the
timing groove then risen by 0.01 to 0.02 mm,
check that the upper dial test indicator reads
2,28 + 0.05 mm before TDC. If the timing is
Incorrect continue as follows.,
15 Checy the zero setting of the upper dial
test indlcator by repeating the procedura
given in paragraph 10
16 Tumn the engine backwards approximatety
Yth of a turn or until No 4 piston has moved
4.0 mm down the cylinder. Now turn the
engine siowly forwards untll No 4 piston |s
2.26 = 0,05 mm before TDC.
17 Unscrew the union nuts and disconnect
the injector pipes from the injection pump.
Loosen the injection pump mounting nuts and
bolt.
18 Turn the pump body until the probe is at
the bottom of the timing groove in the rotor.
Zero the dial test indicator. Now turn the
pump clockwise (from the injector pipe end)
until the probe has risen by 0.01 to 0,02 mm.
18 Tighten the mounting nuts and baolts
making sure that there is no movemant on the
dial test indicator.
20 Recheck the timing as described In

B.138 Checking the timing on the Roto-
diesel fusl injection pump
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8.28 Plastic disc on later Lucas CAV/Roto-
diesel pump

paragraph 14,

21 Remove the dial test indicators and refit
the plugs. Reconnect tha injector pipes and
tighiten the union nuts,

22 Refit the hydraulic pipa clip on BX models.
23 Rafit the heater plug and connect the wire.

2 Lower the car to the ground and
reconnect the batlery negative lsad. Remove
the plastic bag from the altermnator.

25 Prima the fuel system as deacribed in
Saction 23.

From mid-1987
Checking

28 From mid-1887, a modified pump bs fited.
Tha purnp can be recognised by the presence
of m white or blue plastic disc on ita front face.
A timing value is engraved an the disc (see

ustration).

2T The pump timing is now carmied out at
TDC. Only one dial tes! indicator s needed,
but it will be necessary to make up a bert rod
(8.0 mm diameter) of similar tool 1o enter the
TDC satting hole. The tool made up in tha
workshop consisted of an MB bolt with the
threads filed away, attached to a piece of
welding rod (see illustration), Altarmatively,
tha starter motor can be removed, and a twist
drill or straight rod can be used (refer io
Chapler 2, Section 23).

28 Preparm the engine as described in
paragraphs 110 4.

29 Turn the engine to bring No 4 cylinder
{timing belt end) to TDC on compreasion. To
establish which cylindsr is on compression,
sither remove No 4 cylinder heater plug and
fenl for pressure, or ramove the valve cover
and observe when No 1 cylinder valves are
“rocking” (inlel opening and exhaus! closing).
30 Insert the TDC setting tool into the hole,
and turn the engine back and forth slightly
uritil the tool enters the hale in the Mywhesl,
Leave the tool in position.

3 Remove the Inspection plug from the top
of the pump (see llustration). Posltion a dial
test Indicator so that It can read the
mevemani of a probe inserted Into the hole. If
a magnetic stand s to be used, the absence
of ferrous metal in the vicinity poses a
problem; a plece of stesl plate can be bolted
o the engine mounting or valve cover to camy
the stand.

32 inserl a probe into the inspection hole so
that the tip of the probe rests on the rotor
timing piece. Position the dial test indicalor 80
that it reads the movemeant of the probe.

33 Aemove the TDC setting tool. Tum the
angine approximately & guarer-turm
backwards, Zero the dial test indicator.

34 Tumn the engine forwards slowly until tha
TDC satting tool can be re-insarted. Read the
dial test indicator; the reading should
comespond to the value engraved on the
pump disc (= 0.04 mm).

35 | the reading is not as specified, continue
as follows.

38 Disconnect the Injector pipes from the
pump. Slacken the pump mounting nuts and
bolts, and swing tha pump away from the
engine. Zem the dial test indicator,

37 With the angine still at TDC, slowly swing
the pump back towards the angine until the
dial test indicator displays the value sngraved
on the pump disc. In this position, tighten the
pump mountings, then remove the TDC
setting tool and recheck the timing as just
deacribed,

38 When the timing is comect, recarinect the
injector plpes, remove the dial lest Indicator
and TDC setting tool and refil the inspection

plug.

30 Refit any other disturbed components,
remove the plastic bag from the alternaior,
and lowed the vehichs to the ground.

Caution: Soma of the injection pump
ssttinga and sccess plugs may be sealed
by the manufacturers at the factory using
locking wire and lead seals. Do nof disturb
the wire if the vehicle is still within the
warranty period otherwise the warranty
will ba invalidated. Also do not attempt the
timing procedure unless accurale instru-
mantation is available.

Pre October 1987 models

1 Disconnect the battery nagative lead.
2 Cover the alternator with a piastic bag as a
precaution against spiiage of diesel fuel.

#

(.

8.31 Removing the inspection plug from
the pump
3 On Visa madels apply the handbrake. On
BX models chock the rear whesls and release
the handbraka.
& On manual transmission models jack up the
front right-hand comer of the vehicle untll the
wheel i just clear of the ground. Support the
vahicle on an axle stand and engage 4th or 5th
gear. This wil enable the engine lo be tumed
easily by tuming the right-hand wheal, On
automatic franamission models use an open
ended spanner on the crankshaf pulley boll.
5 Désconned: the wire and unscrew the heater
plug from cyinder No 4 (timing belt end). Nots
that the sngine is timed with No 4 piston at
TDC compression (& No 1 piston at TDC with
valves “rocking”).
6 Two dial test indicators ane now necesaary
for checking the positions of the No 4 piston
and the injection pump. Magnetic type stands
will ba found helpful or altemativaly brachkets
may b made for fitting to appropriate
positions on ihe engine.
T Unscrew and remove the blanking plug
from the cylinder head next to No 4 injector,
B Tum the engine forwardes untll preaacgrs s
feit iIn No 4 cylinder, indicating that No 4
piaton in beginning its compression stroka.
8 Position the dial test indicalor over the
bianking hole and Mt tha proba.
10 Turn the engine forwards until the
maximum ift of piston No 4 is registersd on
the dial lest ndicator. Tum the engine alightly
to and fro o determine the axact point of
maximum il then zero the indicator.
11 Unscrew the unlon nuts and disconnect
the injector pipea for cylinders 1 and 2 from
the injection pump.
12 Unscrew the blanking plug from the end
of the injection pump between the injector
pipe connections. Ba prepared fof the loss of
some fusl,
13 Insert the probe and connect it o the dial
test indicator positioned directly aver tha hoba.
The fixture used by Citrodén technicians is

shown (see llustration).
14 Tumn the engine backwards approximately
Wih of & tun or until the Na 4 piston has

moved 4.0 mm down tha cylinder.

15 Zero the dial tes! indicator on tha injection
pumip.

16 Tum the engine siowly forwards until the
dial test indicator on the injection pump reads
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9.13 Checking the timing on the Bosch fuel injection pump

030 mm, then check thal the upper dial test
indicator reads 0.72 + 0.03 mm belore TDC
for Visa models, or 0.80 = 0.03 mm before
TOC for BX17 models or 0.57 = 0.03 mm
balers TDC for BX19 modals, If the timing is
Incerrect cantinue as follows,

17 Check the zero satting of the upper dial
test Indicator by repeating the procedurs
given in paragraph 10.

18 Tum the engine backwards

Wth of a tumm or until the No 4 piston had
moved 4.0 mm down the cylinder, Now tum
the enging siowly forwards until the upper dial
test indicator reads 0.72 = 0,03 mm bafore
TDC for Visa models, or 0.80 = 0.03 mm
before TDC for BX17 modals, or 0.57 + 0.03
mm befors TDC for BX18 modais,

10 Unscrew the union nuts and disconnect
the remaining injactor pipes from the injection
pump. Loossn the injection pump mounting
niuts and bolt.

20 Tum the pump body anti-clockwise {from
the injecior pipe end) and check that the dial
test Indicator is zercsd. Now tum the pump
body alowly clockwise until the dial test
Indicator reads 0.30 mm.

21 Tighten the mounting nuts and baolts,
making sure that there fs no movement on the
dial test indicator.

22 Recheck the timing as described in
paragrapha 14 o 16.

23 Remove the dia! test indicators and refit
the plugs. Reconnect the injecter pipes and
tighten the union nuts,

24 Rofit tha heater plug and connact the wire.
258 Lower the car to tha ground and
reconnect the battery negative lead. Remove
{he plastic bag from the alternator,

28 Prima the fusl system as describad in
Saction 23.

October 1987-on models

27 Later Bosch pumps are timed at TDC.
Rafer to the Specifications for pump dantifi-
cation and timing valuss, Only one dial test
indicatar s neaded, but it will ba necessary to
make up a TDC setting tool as |ust described
for the Lucas CAV/Roto-diess| pump.

28 Prepare the engine as described in
paragraphs 1 to 4. On Turbo modats,
disconnect the cold start accelorator

29 Bring the engine to TDC, No 4 cylinder on
comprension, and inser the TDO setting tool
(refer to Section 8, paragraphs 28 and 30).

20 Fit a dial test indicator to the rear of the
pump aa described in paragraphs 11 to 13,

31 Aemove the TDC satting toal. Turn the
engine approximately a quarter-tum
backwards. Zero the dial tes! Indicator.

32 Tumn the engine forwards slowly until the
TDC setting tool can be re-inserted. Read the
dial tes! Indicator; the wvalue should

corespond to that given in the Specifications.
33 i the reading is not as specified, continua
as follows,

il
i =,
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10.1 Fast idie inner cable and end fitting
(arrowed) on the Bosch injection pump

34 Disconnect the remaining injector pipess
from the pump. Slacken the pump mounting
nuts and bolts, and swing the pump away
fram the engine. Zero the dial test indicator.
36 With the engine still at TDC, slowly swing
the purmp back towards the engine untll the
dial tes! indicator displays the desired valus.
in this position, tighten the pump mountings,
then remove the TDC sstting tool and recheck
the timing as just described.

36 When the timing is comrect, remove the
dial test indicator and TDC setting toal
Reconnect thi injector plpes.

a7 Aefit any other disturbed companants,
ramove (he plastic bag from the alternator,
and |owsr the vehicle to the ground.

Removal

1 Loosen the clamp screw or nut and remave
the and fitting from the inner cable (see

iliustration).

2 Unscrew the locknut and remove the
adjustmant ferrule and ouler cable from the
bracket on the injection pump (seo lustration),
3 Drain the cooling systam as described In
Chapter 1,

& Unscraw the thermostatic sensar from the
thermaosial housing cover and recover the
washer

Refitting

5 Fit the new thermostatic
washer

8 Inoert the cable and ferrule in the bracke!
and screw on the locknut finger tight.

T Fit the snd fitting on the inner cable.

Adjustment

B With the engine cold, push the fast |die
lever fully towards the flywhee! end of the
angine tren tighten the clamp screw or nut
with the and fitting touching the lever.

9 Adjunt the ferrule to ansurs that the fas! idle
lever is touching its stop then tighten the
locknuts.

10 Measure the exposed length of the innar
cable batwoaen the ferrule and and fitting.

sensor and

10.2 Fast idle cable adjustment ferrule on
the Roto-diesel injection pump
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11.3 Antl-stall adjustment on the Roto-

diesal injection pump showing fealer
blades (1) and twist drill (2]

11 Rafill the coaling syntermn as described in
Chapter 1, and run the sngine to normal
operating tempearature.

12 With the sngina hot, check that the length
of thas inher cable has ncreased by at kast 6.0
mm indicating that the thermostatic sensor s

Note: This adjustment requires the use of a
tachomaler - refer fo Chapler 1, Section 19,
for alternative mathods,

1 Aun the engine te normal opserating
temparature then switch it off,

2 Insert @ 3.0 mm shim or leeler blade

between the accelerator
anti-stall adjustment screw.
3 Tum the stop lrver clockwise until it is clear
of the hole in the tast ido lever then nser a
30 mm dowel rod or twist drill [(see
ilustration).

4 Stant the engine and allow it to idle. The
engina speed should ba 800 = 100 rpm.

5 ! adjustment ia8 necessary loosen the
locknut, tum the anti-stall adjustment screw as
required, then tighten the locknut.

6 Ramave the fesier blade and twist drill and
adjust tha idliing speed as described in
Chapter 1,

7 Tumn the accelerator lever to increase the
angine speed (o 3000 rpm then guickly releass
this lever. If the deceleration s oo fast and the
engine stalls turn the anti-stall adjustment
soraw % tum anti-clockwise (viewed from
flywheal end of engine). If the deceleration is
too siow, resufting In poor engine braking, turm
the screw i tumn clockwise.

8 Retighten tha locknutl after making an
adjustmant then recheck the idling speed as
described in Chapler 1.

# With the sngine idling check the operation
of the manual stop control by tuming the stop
lever clockwise. The engine must siop

lever and the

instantly.
10 Switch off the ignition switch.

13.1 Marking the acoelerator inner cable
11.0 mm fram the and of the outer cable

Note: This adjustment requires the use of a
tachomater - refer to Chapter 1, Section 15,
for altermative methods

1 Aun the engine fto normal operating
tsmperature, Note the sxact idiing speed then
awitch off the engina.

2 Insert a 1.0 mm shim or fesler blade
batwean the accelerator |ever and the
anti-stall adjustrment screw

3 Start the engine and allow it to idie. The
engine speed ahould excesd the normal idling
spaed by 50 rpm,

4 || adjustmant s necessary locosen the
locknut and turmn the anti-stall adjustrment
screw as required. Retighten the locknut

5 ARemove the feeler blade and allow the
angine 1o idls.

& Move the fast idie lever fully lowards the
fiywhee! end of the engine and check thal the
angine speed increases to 850 = 50 rpm. If
nacessary loosen the locknut and turm the
stop adjusting screw as required, then
retighten the locknul.

T With the engine idiing, chack the operation
of the manual stop contral by tumning the stop
lever. The angine must stop instantly

8 Switch off the ignition switch.

1 Mark the accelerator inner cable 11.0 mm
fram tha end of the ouler cable (ses
ustration).

2 Move the load lever untll the mark on the
inner cable coincides with the end of the outer
cable. and hold the lever in this position.

3 Loosen the switch mounting screws, then
tum the switch until the intermal contacts click
open (see ilustration).

4 Tighten the mounting screws with the
switch in this position, then release the laver.
5 Move the lever again, and check that the
switch contacts operate whan the mark on the

13.3 Load lever position switch

innear cable reaches the end of the outer

w

Caution. On Rolo-diess! infection pumps
the maximum spoed sefling is sealed by
the manufacturers at the factory using
locking wire and a lead seal. Do not
disturb the wire If the vehicle is still within
the warranty period otherwise the
warranty will be invalidated. This
adjustmen! requires the use of &
tachomater - refer lo Chapter 1, Section
18, for alternative methods.

Checking

1 Run the engine 1o normal operating
lamperature.

2 Have an assistant fully depress the 1
acosisrator padal and check that the marmum
enging speed is as given in the Specifications. ™=
Do not keep the angine al maximum spesd for
more than twa or thres ssconds

Adjustment

3 I adjustment is necessary stop The angine
then loosen the lecknut, turn the maximum
engine spesd adjustment SCrew 28 necessary,
and ratighten the locknut {see ilustration).

4 Repeal 'ha procedurs in paragraph 2 to
check the adjustmant.

5 Switch off the ignitien switch,
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A Waming Exercise extreme
jh caution when working on the fuel
injectors. Never expose the
hands or any part of the body fo
injector spray, as the high working
pressure can cause the fuel to penetrate
the skin, with passibly fatal results. You
are strongly advised o have any work that
involves testing the injectors under
pressure, carried out by a dealer or fuel
Infection speclalist.

Removal

1 On BX models remove the air duct betwean
the air cleaner and inlet manifold.

16.15A Cross-saction of cylinder head
showing location of injector and heater plug
Note fire-ssal washer pasition in inset

] =

15.6A Removing an injector

2 Clean around the injectors and injector pipa
union nuts,
3 Pull the leak off pipes fram the injectors

(see illustration).

4 Loosen the injector pipe union nuts at the
injects :

5 Unscrew the union nuts and disconnect the
pipes from the injectors (see Mustration), If
required the injecior pipes may be compistaly
removed.

8 Unscrew the ihjectors and remove them
from the cylinder head (see Ilustrations).

7 Recover the copper washers, fire-seal
washers, and plesves from the cylinder head
{see lllustrations),

8 Il un injector slesve |8 tight in the cylinder
head, it can ba removed uning the following
procedure. First block the injector sleeve hole
with grease, to pravent debris entering the
combustion chamber.

9 Cut a thread In the sleeve using a tap, then
screw in i stud or balt, which should have a
thread on its antire langth,

10 Using a thick washer in contact with the
cylinder head, tighten a nut anto the washar,
and pull sut the sleeve.

Refitting

11 The tew injector sieeve may be inserted
in the cyinder head by using an oid injector as
a drift. Do not fit the sealing washer or fire ring
whils usitg this method.

12 Obtain new copper washers and fire-seal
washar,

13 Take care nol to drop the injectors or
allow the nesdias at thelr tips te become
damaged. The injeciors are precision-mads to
fine limits and must not be handled roughly, in
particular da not maunt them in a bench vice.
14 Begin refitting by inserting the slssves

two injectors
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fellowed by the fire-seal washers (convex face
upparmaost), and copper washers,

15 Insert the injectors and tightan them to the
spacified torque (see illustrations).

16 Aelit the injector pipes and tighten the
umian nuts o the spacified lorgue,

17 Recannact the |eak off pipes (see

iNustration).
18 On BX modets refit the air duct.

1 Each swirl chamber has a praheater plug
{commaonly called a glow plug) scrawed into it
The plugs are electrically operated bafore,
during and immediately after starting a cold
angine, Preheating Is not required on a hot
angine,

2 On XUD 8 models, the glow plugs are
operated for approximately ¥ seconds bafore
starting the engine. A post-heating systam
keeps the glow plugs operating for 3 minutes
after the engine has been started, under tha
following conditions. The injection pump load
lever must be less than 11.0 mm open - a
lever position switch switches off the glow
plugs when the lever is opaned more than this
amount. The engine temperature mus! be
lower than 60°C - a thermo-switch located
behind the fuel filter heusing monitars: the
temperature. The thermo-switch is ldentified

17.58 Heater plug and terminal nut

by having & mauve plastic ring.
Testing

3 the system malfunctions, testing Is
ultimately by substitutien of knewn good
units, but some praliminary checks may be
made as follows.

4 Disconnect the maln supply cabla from the
No 1 heater plug (counting from the flywhesl)
on Visa models, or No 2 plug on BX models,
5 Connect a voltmeter betwean the supply
cable and sarth making sure that the cable is
kept clear of the engine and bodywork. Have
an assistant switch on the preheater and
chack that thera is a 12 valt supply for several
seconds before the system cuts oul. Typically
thera should be a 7 second supply at an
ambient temperature of 20°C (68°F), but this
will increase with colder temperaiures and
decrease with higher temperatures. If there is
no supply. the relay or assoclated wiring Is at
fault. Switch off the ignition,

6 Connect an ammeter betwean the battery
pasitive terminal and the heater plug
imter-connecting wire. Check that the current
draw after 20 seconds is 12 amps per working
plug, i.e. 48 amps if all four plugs are working.
T It one or more heater plugs appear to be
not drawing the expected current disconnect
the inter-connecting wira and check tham
individuaily or use an shmmatar to check
tham for continuity and equal resistance.

8 As-connaect the main supply cable after
completing the tests.

i

1748 Removing the heater plug main
‘supply cable (arrowaed)

17.6 Tightening a heater plug

B o e UL a8

Heater plugs

Removal

1 Check that the ignition switch is off.

2 On BX models remaove the air duct batwean
the air cleanar and inlet manifold.

3 Prise the plastic clips fram the heater plugs
[sea illustration).

4 Unzcraw |he nuis from tha heater plug
terminals. Remove the main supply cable
from No 1 plug (counting from the llywheal) on
Visa models, or No 2 plug on BX modals, then
remava the inter-connecting wire from all the
plugs (see lllustrations).

5 Unscrew the heater plugs and remave them
from the cylirder head (see illustrations).

Refitting

8 Refitting is a reversal of removal but tighten
the heater plugs to the specified torque (see
llustration).

Relay

Removal

T The relay is located on the left-hand side of
the engine comparimeni near the battery (see

Hiustrations).
8 First disconnact the battery negative lead.
Unbaelt the relay from the side panel and
disconnect tha wiring.

4
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- . ‘™ ﬂ
1B8.1B Accelerator cable attachment on
the Boach injection pump
Refitting metal washer. With the accelerator pedal fully
® Refitting s a reversal of removal. relsased check that the accelerator lever |a

touching the anti-stall (deceleration) ad-
justmant screw

Removal

1 Open the accelerator laver on the injection
pump and disconnec! the inner cable by
passing it through the special siot [ses
ustrations).

2 Disconnect the cable adjustmant ferrule and
ouler cable from the bracket (see Hlustration),
3 Working inside the vehicle, remove the
lower facia pansl where necessary then
releass the inner cable end fitting from the top
of the accelerator podial

4 Pull the spring shack absorber from the
bulkhead and withdraw the accelerator cable
from inside the engine compartment,

Refitting

5 Rafitting k= a reverial of removal, but adjust
the cable as lollows.

Adjustment

8 Have an assistant fully depress the
sccelerator pedal than chack that the
accalerator laver on the Injection pump is
|UHC|‘“HB tha maximum iptld ﬂﬂlul‘m'ﬂ‘ 160.7 m“mu removal
screw. If not, pull the spring clip from the 1 Fast icie cable support plate
adjustment fermule, reposition the ferrule and 2 Q-ring

fit the spring clip in the groove next to the
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20.1 Tool modifications for turbocharger
removal

the Injection pump by the injector pipes. its
purposa is ta cut the fuel supply when the
ignition is switched off. If an open circuit
occurs in the supply wiring it will be
impossible to start the engina as the fusl will
not reach the injectors.

Removal

2 Before removing the stop solencid, clean
the surrounding area, to prevent dust and dirt
entering the fuel system.

3 With the Ignition awtiched off unscrew the
nut and disconnect the wire (see lllustration).
4 Unscrew and remove the stop solenoid and
recover the washaer,

§ After removing the solenoid, recovear the
plunger piston and spring from the injection
pump.

Refitting

6 With the solenocid removed, operate the
priming pump several times, 1o discharge any
debris from the threads in the pump casing.

7 Rafitting i= a reversal of tha ramoval
procedurs, but renaw the O-ring before
refitting the solenocid and tightening it (see

lll.lih'lliuﬂ}.

Removal

1 Because the manifolds and turbocharger
are on the back of the angine, access to the
fastenings s difficult. The work will be made
easier if two standard tools, 8 8 mm Allen key
and a 16 mm ring spanner, are modifiad as
shown (see lustration).

2 Disconnect the battery earth lead.

3 Raise and support tha vehicle. Remove the
exhaust system; recover the two dowsis that
locate the exhaust downpipe on the turbo
outlet flange.

4 Prepare for some ol splllage. Disconnect
the turbo oil feed and retumn plpes from the
block. Undo the retum pipe union and remove
the retum pipe complately. Also mmaove the
fead pipe brackst.

§ Unbolt and remove tha engine bottom
mounting torque link. The engine will move
forwards sfightly when this is done.

6 Using the modified 18 mm spanner, remave
the turbo mounting balts that are accessible
fram below.

7 Lower the vehicle. Remove tha intercoolar
and it hoses as described in Saction 22,

B Remave the radiator hose support bracket
on the right-hand side of the radiator.

8 Support the engine, either with a hoist from
above, or with a jack and wooden blocks fram
below, Whichever method s used must allow
for movemant of the engine in subsequen!
operations.

10 Protect the radiator with a piece of
hardboard, or for greater security, remaove It

altogethar.

11 Remove the engina right-hand mounting
bracket. Move the angine forwards as far as
possible, making sure that it is still sscurely

supported and that the radiator |s not
damaged.
12 Remove
turbocharger.
13 Using the modified Allen key, remova the
inlet manifold bolts. These may be very tight.
The middie bolt hole is in fact siotted, so il
wished, the middie bolt may just be slackenad.
14 Remove the inlet manifold. The gaskst is
sharad with the exhaust manifeld, so it wil
stay in place for the time being,

15 Disconnect the ofl fead pipe from tha top
of the turbe. Remove the pipe. Note the
strainer in tha pips (see lustrations).

16 Slacken the remaining turbe mounting
bolt. This fixing bolt |s also siotted.

17 Manipulste the turbocharger and lift it out.

Refitting

18 Refit by reversing the removal operations,

noting the following points:

&} If a new (urbocharger Is being fitted,
change the engine of and filter. Alsa
ranew the strainer in the oif feed pipe.

b) Do not fully tighten the oll fead pipe
unions until both ends of the pipe are in
place. When tightening the oil refum pipe
unian, pasition it so that the retum hose is
not strained.

c) Before siarting the angine, prima the
turbo lubrication cireuft by disconnacting
the stop solenaid lead at the fuel pump
and cranking the angine on the starter for
threa ten-second bursts.

19 After initial start-up, do not race the

engina, Inspect the turbo and its lubrication

pipes for oil lsaks. Stop the engine and check
the ofl level.

20 A new turbo should be run-in like any

other major mechanical component.

the air hoses from the

M 19955

20.156B Turbo oll feed (1) seen from above
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1 With the turbocharger removed, inspect tha
housings for cracks or other visible damage.
2 Spin the turbine or the compressor wheel to
verify that the shaft is intact, and o feel for
axcessive shake or roughness. Some play s
normal; in use, the shaft is “floating” on & film
of wil. Check that the wheal vanes are
undamaged.

3 On the KKK turbo, the wastegate and
actuator are integral, and cannot be checked
or renewed separataly, On the Garrett turbo,
the wastegale actuator is a separate unit.
Coensult a Cltroén dealer or other spacialist if it
is thought that testing or renawal s
necessary.

4 If the exhaust or induction passages are
oil-contaminated, the turbo shaft oil ssals
have probably falled (on the induction side,
this will also have contaminated 1the

Intercealer, which il necessary should be
Nushed with salvant).

5 No DIY repair of the turbo is possible. A new
unit may ba available on an exchange basis.

Removal

1 Slacken the Intercoolar Inlet trunking elip
[see illustration),

2 Ramove the three screws that secure the
front adge of the intercooler [see illustration).
3 Ramove the three Allen screws thal secure
the rear edge of the intercoocler. These scraws
are concealed by the inlercooler rubber saal
(see llustration).

4 Disconnect the intercooler-to-injection

pump hosa {see illustration).

5 Unclip the crankcase ventilation system oll
trap (see lllustration).

6 Lift off the intercoolsr. Note the seal
batwean the intercooler outiet and the inlet
manifald,

22.3 Pulling back the rubber seal to reveal
the rear securing screws

if B,

22.1 Slackening the intercooler inlet
trunking clip

Refitting

7 Before refitting, clean the intercooler matrix
with a soft brush, or by blowing air through it.
Flush the intercooler intermally with solvent if
contaminated with oil. Make sure that the inlet
manifold seal is In good condition, and renew
it if necessary.

B Refit by reversing the removal operations.

Early models

1 After disconnecting part of the fuel injection
system or running out of fuel it is necessary to
carry out the priming procedurs before
starting the engine.

2 Loosan the bleed screw on the fuel filter
head two or thres turms, On the Roto-diesal
filter & plastic drain tube may be fitted 1o 1he
bleed screw and a small container positioned
to catch the fuel.

3 Acluate the plunger until fusl free fram air
bubbles flows from the bleed screw. On some
Roto-diesal filter heads the plunger must first
be unscrewed, and with this type the plunger
may become detached from the internal
piston. If this happens, unecrew the housing
and press the piston back onto the plunger.
Refit the housing and operate the plunger
slowly,

4 Tighten the bleed screw.

§ Tum on the ignitien so that the stop

=4

22.4 Disconnecting the hose (armowed)
which runs to the injection pump

22.2 Onre of the three screws securing the
front of the intercooler. This one secures a
hose guide as well

solenoid is energised then activate the
plunger until resistance s feit.

8 Where applicable on Rolo-diesal filters
ratighten the plunger.

T Tum the ignition switch te position “M" and
walt for the preheater waming light to go out.
8 Fully depress the accelerator pedal and
start the engine, Additional cranking may be
nacessary to finally blesd the fuel system
befors the engine starts.

Later models

9 Later modals are provided with a rubber
hand-operated priming bulb, lecated on the
right-hand side of the engine compartmant.
When the bulb is sgueeszed, fuel is forced inte
the fuel filter housing and then through &
double valve. The valve forces fual initially in
the directlon of tha fusl injection pump, then
any axcess, along with fuel returned from the
injectors, is returned to the fusl tank,

10 To prime the fusl lines, for instance after
removing and rafitting the Injection pump,
depress the priming bulb several times to
force any trapped air back to the fuel tank.

11 Purging of air from the injection pump
itself ana the Injectors is carmied out when the
engineg | tumed by the startar motor,
However this process may be accelerated by
temporarily slightly loosaning each plpe in
turn al the injector and until fusl amerges as
the angina is baing turned. Note that the fusl
may spurt out under considerable pressure
whan daing this - precautions should be taken
to prevent parsonal injury.

22.5 Unclipping the oil trap
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25.8 Exhaust manifold resonator and
downpipe bolts (arrowed) on a 1.7 engine

An auxiliary fuel tank is fitted to BX Turbo
modals, and to all modaels from early 1983, It
it locatad in the rear right-hand comer of the
wahicle, Immediately below the tusl filler [see
llustration).

25.7A Remaoving the exhaust manifold on
a 1.9 angine

The auxillary tank is removed in the sama
way as the main tank; the fuel must be
drained, the hoses and pipes disconnected,
and the tank mountings released. Appropriate
safety precautions must be observed.

Removal

1 Disconnact the battery negative lead.

2 Disconnect and remove the air duct from
the Inlet manifold and alr cleaner, On Visa
modets unbaoll the support brackat.

3 Using a hexagon key, unscraw the bolts
and ramove the inlet manifeld from the
cylinder head (see illustrations). There are no
paskets.

Refitting
4 Refitting is a reversal of removal, but tighten
the bolts evanly,

25.3B Removing the inlet manifold (engine
ramoved from car)

25.78 Exhaust manifold gasket

Exhaust

Removal

5§ Jack up the front of the car and suppart on
axle stands (see “Jacking and wvehicle
support”). Apply the handbrake on Visa
modeis, or chock the rear wheals on BX
modals.

8 Unscrew end remove the eshaust
manitold-to-downpipe bolts, togather with ths
springs and collars (see iillustration). Tie the
downpipe to one side.

T Unscrew the nuts and withdraw the exhaust
manifold from fhe studs in the cylinder head,
Recover the gaskets (ses llustrations),
Refitting

8 Refitting is a reversal of removal, but clean
the mating faces and fit new gaskets. Tightan
the nuts evenly (see llustration).
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Alternator - removal and refitting . ... ...0 e i inns 2 Starter moter overhaul - general . . . . .. ettt
Peacription -genemml ..........covvrariirssrinsnnansnnanan 1 Stop-lamp switch (Visa models) - mnwna an:l ruﬂrung ..
Fuses and relays (Visa modaels) - genaral ... ... .............. 8 Turbo over-pressurs waming switch - rmmoval and uﬂmng ....... B
Speadometar cable - general ... ....... .0 i iaiiiia e 7T Washer pump - removal and refitting | it ORI
Starter motor - removal and refitting .. .. ... ai i 3 Wirng diagrams - ganaral - . ... iiiiiaiiasiiasiias i isias 10

Degrees of difficulty

Easy, suitabile for Fairly easy, suitable Difficull, suitable for Very difficult,

novice with fittle hmﬂﬂl nﬂhﬂ'm m oy suitable for expert DIY

EXpenEnce or professional
Specifications
General
EOERY BN - -, o e o e i i o T G R WA i 12 volt, negative earth, with altemator and pre-engaged starter motar
Battery capacity:

N e e i a P e e e e e 42Ah
B i e e e S e e R e s S50Ah or B3Ah
Alternator Visa BX
Make R T, i R e e e e e e Eeeeh Ml e
Paris-Rhone Maico or Bosch

T P 47 amps 50 amps
Reguinted voltage {warm) . . ... ........couirimoimronisinnannnns 13.5 volts 13.8 to 14.5 volts
Starter motor
MR L L v e e S L e e R Bosch or Mitsubishi/Mslco
Fuses (Visa modeis)

No Amps  Circults protected

10 AH side and tail lamps, AH number plate lamp, ignitlen switch lighting
2 16 LH and RH direction indicators, rear screen wash/wipe, electric window relay, instrument lighting,
all warning lamps

3 20 Stap-lamps, heated rear scresn, alectric cooling fan, windscreen wiper and washer

4 18 Cigar lighter, interior larmps, radio, hom, cleck, hazard warming

5 10 Raar foglamps

& 10 Reversing lamps

7 20 Frant electric windows, central doar lacking

& 10 LH side and tal lamps, LH number plate lamp, swiich ilumination
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Fuses (BX medels), (depending on level of equipment)

No Amps  Circuwits protected
1 10 Raversing iamps, electric cooling fan relay, water femparature canirol, oil pressure gauge, fachomefer,
water level warning
2 25 Heater mofor, air conditioning, direction indicafors, instrument lighting, all waming lamps -
3 25 Heated rear screen relay, power window relays, stop-lamps, door waming, front and resr wash/wipe, glovebox
lamp, spotlamps, lighting rheostat, clock, ABS waming, sunroof
4 30 Electric cooling fans
5 e Hazard warning lamps
[ 30 Electric rear window winders
7 30 Central door locking, interiar lamps, glovebax lamp, cigar lighter, radio, clock
8 25 Heated rear screan, hom
L] J0 Electric front window winders
10 5 Rear fog lamps
11 ] AH rear lamp
12 .1 LH rear lamp, rear number plate famp
13 5 LH and RH sidefamps, digital clock, lighting dimmer, ilumination for hazard waming swilch, heated rear screen,
14 10/25 ABS system
Bulbs (watts) Visa BX
T - T L T MM LT S S P A P Pt o 1Y M 5 5
Blraction indlicators .. ... .. 0l diiaiidiaenusiaacinaanasas 3 21
O MNP o il s s il s e i b e e S e T e e e 2 2
HERERRITIER o oo i isais valbeini s sles v s s ave o mats i wiaialsn 45/40 (17D 55/60
60/55 (17 RD)
Lyt VNI - i i i W 7 T
Map reading lamP .. c.oovviicviiiorsanrisnsnsssnansssannsis T T
MNumber plate IMPE .. oo vvveiinnvriaerarossnassassosasssss 5 5
PR TOIEIE - oo o e m s m i oo o o o 2 21
IOV IINTIES oo th et bwds s im s bad b b a0 b e 8 A 21 21
SIdBIAMIPE . ..o vt r e ey 4 4
Sldarepeatars . ... ... .. eierea ey 4 4
2 T R A P R Y U Y A P e P 21 21
TR B L L S e e T S e e i 5 5
Torque wrench settings Nm Ibf fit
Alternator Mountings: ... ... e er s a5 26
BN OO BN s v onas s nmswsong s mssyd bntpgsondorsdnsnsd 34 25

W SN Fa i L s

The slectrical system is of 12 volt negative
earth type. The main compenents are a 12
volt battery, an alternator with integral voltage
regulater, and a pre-engaged starter motor
(with reduction gears on some modeals). The
starter moteor Incorperates a one-way clutch
on Its pinion shaft to prevant the engine
driving the motor whan it starts.

It is important to disconnect the battery
imads before charging the battery, removing
the alternator, or working on wiring circults
that are permanently llve. Additionally the
alternator wiring mus! be disconnacted bafora
using electric arc walding equipment.

From late 1986 onwards. (1987 model year),
all models are eguipped with a dim-dip
lighting system (o comply with UK
regulations. The function of the system is to
prevent the vehicle being driven with only tha

sidelights llluminated.

The system uses a relay-controlied resistor
circuit. When the sidelights are on, with the
ignition alse on, the headlights are

automatically llluminated at approximately
one-sixth thair normal dipped beam power.

Removal

1 Disconnect the battery negative lead.

2 Disconnect the wiring from the back of the
alternator (see illustration).

3 Loosen the pivot bolt and adjustrment
lecknut,

4 Unscrew the adjustment bolt to releasa the
tension then slip the drivebelt from the
pulleys,

& Aemove the adjustment locknut, swivel the
alternator outwards, and lift it from the engine.

Note that the alternator |s slotted to allo
remaval without removing the plvot balt.

deflection under moderate thu
pressure midway batween the pulleys,
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3.4 Remaoving the starter motor mounting

Removal

1 Disconnect the battery negative lead,

2 Remove the alr cleansr (Chapter 4).

3 Unscrew the nut and discannect the large
cabla from the solenold. Alse disconnect the
small trigger wire (see illustrations).

4 Using a hexagon key, unscraw the three
mounting bolts. On BX models note the
location of the hydraulic pipe support bracket
(see lllustration).

5 Withdraw the startar motor from
transmission (see Mustration).

the

5.2 Stop-lamp switch - Visa models
(arrowed)

3.5 Removing the starter motor
{Mitsubishi/Melco)

Refitting

6 Refitting Is a reversal of removal, but tightsn
the balls evanly to the specified torque.

If the starter mator ia thought to be suspect,
it should be removed from tha vehicle and
taken 1o an auto-slectncian for testing. Mast
auto-alectricians will be able to supply and fit
brushes at a reasonable cost. However, check
on the cost of repairs before continuing as it
may prove more aconomical fo oblain a new
or axchangea maotor,

6.2 Removing the turbo over-pressure
waming switch

N Te—
g e hliadiged i b
paletw i = MmooV

Removal

1 Extract the cross-head screws and
withdraw the laft-hand side shall inside the
vahicla,

2 Disconnect the wiring from the stop lamp
switch (see illustration).

3 Unsorew the locknuts and remave the
switch from the bracket.

Refitting

4 Refitting is & reversal of removal, but adjust
the switch so that the brake padal has free

movement of 2.5 mm.
Removal

1 Unbait the awitch fram the battery carrier.
2 Disconnec! the hose and the wiring fram
the awitch, and remova It (see lllustration).

Refitting
3 Refit by raversing the removal operations.

The procedurs is similar to that described
for patrol modals;, but to disconnect the
spasdomater cable from the transmission pull
out the rubber cofter (ses illustration). Access
may be found easier from beneath tha vehicla.

frem the transmission

2
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8.1 Fussbox location (Visa models)

I

1 The fuses are located on the bulkhead as
on petrol models (see llustration).

2 Relays are located under a polythene cover
beside the preheater relay on tha left-hand side
of the engine compartment (see ilustration),

9 Washer - removal and
oo onii E

Removal

1 The washer pump is located near the fluld
resarvolr on the bulkhead (see illustration).
Firat note the location of the two wirea then
disconnect them fram the terminals

8.2 Relay location (Visa modeais)

2 MNote the focation of the Inlet and outlet
pipes, and disconnect them.
3 Unbolt and remove the pump.

Refitting

4 Refitting is a reversal of removal.

1 The wiring diagrams appear on the

following pages.

2 To assist you in using the diagrams, here is

an explanation of the varous letters and thair

use in conjunction with the wiring diagram

Kens,

& Large numbars - idantify the vanous
componants.

b Capital letters printed in the middie of
a wire - indicate which harness the wire 5
lecated in.

9.1 Washer pump (Visa modeis)

¢ Small letters located at the connection
paints - indicates the colour of eithar the
wine itsalf or of the marking on the wire, If
the letter has a line drawn abowve i, this
indicates the colour of the wire Itself;
there (s ne line above, the lefter indicates
the colour of the marking on the wire.

d Connecting blocks - the first number
and letter(s) inside the box indicates ihe
sire and colour of the connecting bloak
The \ast number gives the exsct focation
of the relavant wire in that connecting
biock.

For example:

3 Bi 2 - shows that the wiring connector s
blue in colour, and contains three wiring
charnels; the wire shown in the diagram
is located in the second channel of the
connector.
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10.3A Wiring diagram for Visa diesel Saloons
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10.3B Wiring diagram for Visa diesel Saloons (continued)
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10.3C Wiring diagram for Visa diesel Saloons (continued)
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10.3D Wiring diagram for Visa diesel Saloons (continued)



59

Electrical systems

R

_Glﬂﬁl.a o—} w—io Hm o

o — — — — —

T B m@\H@
Ul >

£ A

ml

m2

10.3E Wiring diagram for Visa diesel Saloons (continued)
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10.3F Wiring diagram for Visa diesel Saloons (continued)
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10.3G Wiring diagram for Visa diesel Saloons (continued)
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10.3H Wiring diagram for Visa diesel Vans to early 1993
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10.3J Wiring diagram for Visa diesel Vans to early 1993 (continued)
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10.3K Wiring diagram for Visa diesel Vans to early 1993 (continued)
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10.3L Wiring diagram for Visa diesel Vans to early 1993 (continued)
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1 Cigar lighter 457 LH stop-lamp
5 Distributor 458  RH stop-lamp
10 Alternator 460  LH rear foglamp
25 Horn 461 RH rear foglamp
45 Battery 462  LH reversing lamp
46 Monitoring unit 463  RH reversing lamp
50 Ignition coil 470  Fuses reversing lamp
75 Ignition unit (module) 476 LH dipped beams
85 Electronic unit for oil level 477  RH dipped beams
110 Preheater control unit 478 LH main beams
114 Sparking plugs 479  RH main beams
115 Heater plugs 480  LH front direction indicator
130 TDC sensor 481 RH front direction indicator
N Ignition pick up No 1 482  LH rear direction indicator
132  Ignition pick up No 2 483  RH rear direction indicator
136  Ignition vacuum sensor 488 LH main and dipped beams
140  Speed sensor 489 RH main and dipped beams
142  Computer 502 LM rear loudspeaker
145  Flasher unit 603  RH rear loudspeaker
168  Tailgate switches on keyboard 511 Rear foglamp switch
170  Tailgate contact switch 520  Switch for LH front window winder
175  Contact switch for door locking device 521 Switch for RH front window winder
180  Contact switch for reversing lamps 5§32  Switch for heated rear window
185  Stop-lamp contact switch 547  Check button for brake fluid level warning lamp
190 Handbrake contact switch 550 Switch for rear window wipe/wash
182  Contact switch on throttle spindle 551 Switch for rear screen intermittent wiper
225  Choke contact switch 668  Switch for air coaling fan
229  Anti-theft device contact switch 570  Switch for hazard warning signal
230  Door pillar contact switch (LH front door) 576  Injectors
2N Door pillar contact switch (RH front door) 580 Fuel gauge
236 Contact switch for brake fluid level 590  Map reading lamp
237 Contact switch for min water level 600  Windscreen wiper motor
258 Lighting switch 601 Rear window wiper motor
259 Selector switch for window wiper, flasher, horn 815  LH front window winder motor
260 Selector switch for lighting, flasher, homn 616 RH front window winder motor
262 Switch for lighting, windscreen wiper, flasher, horn 626  Motor for RH front door locking device
263  Selector switch for screen wipe/wash 627 Mator for LH rear door locking device
280  Auxiliary-air regulator 628  Motor for RH rear door locking device
285 Condenser coil "+ " terminal 634  Engine electric cooling fan, RH
290  Tachometer 636  Engine electric cooling fan, LH
295 Horn compressor 640 Clock
300 Starter motor 650 Qil pressure switch
302 Flowmeter 670 LH headlamp
340 Electric cut-out control on pump 671 AH headlamp
365 Lighting for heater control 676  LH front brake pads
365  Ashtray lighting 676 RH front brake pads
370  Boot lighting 680  Windscreen washer pump
385 Lighting for LH number plate 681 Rear screen washer pump
386 Lighting for RH number plate 683 Petrol pump
390 Lighting for anti-theft switch 690  Centre interior lamp
396 Floor lighting, passenger side 720 Diagnostic socket
420 idle cut-off m Radio terminals
440 LH sidelamp 71 Injection relay
441 RH sidelamp 733 Electric fan relay
442 LH tail lamp 137 Dipped beams relay
443 RH tail lamp 743 Horn compressor relay
445 LH rear lamp (cluster) 761 Front window winder relay
446 RH rear lamp (cluster) 765 Windscreen wiper relay

10.3M Key to wiring diagrams for Visa models to early 1993
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766
770
772
773

796
810
811
835

rRLIGMMoOD P

Rear screen wiper relay B40
Relays for accesories B41
Relay for electric fan 2nd speed 842
Relay reversing the electric fan speeds 843
Electric fan 2nd speed resistance 850
Rheostat for illumination 856
LH side repeater 9356
RH side repeater 945
Probe for oil level 958

Water temperature sensor

Water temperature sensor (injection)

Qil pressure sensor

Oil temperature sensor

Electric fan thermal switch on coolant circuit
Water temperature switch

Air conditioning cooling fan

Heated rear window

Preheating warning lamp

Not all items fitted to all models

Harness code
Front (no mark on feed and function diagrams) M
Electric fan N
LH frent door P
Diagnostic R
Boot lighting S
From LH rear lamp to RH rear lamp T
Rear screen washer time-delay U
Tailgate, RH v
Gauge w
Passenger's door Y
Window winder locking device z
Colour code
B White My
BL Blue N
G Gray Or
Ic Transparent R
J Yellow v
M Brown

Engine

Rear door

Imerior lamp, gauge
Rear

Tallgate, LH
Instrumeant panel
Brake wear

Rear window wiper
Rear window wiper switch
Injection

Ignition

Mauve
Black
Orange
Red
Green

10.3N Key to wiring diagrams for Visa models to early 1993 (continued)
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N CN
¢ 115
45 Battery
48 Instrument panel
110 Pre-heater control
118 Pre-heater plugs
130 TDC sensor
168  Battery connector
229 ‘Ignition’ switch
300 Starter motor
340 Fuel pump stop solenoid
470 Fuses
654 Over-pressure warning switch
846  Electromagnetic timing contact
Harness code
A Front hamess
CN Battery negative
CcP Battery positive
M Engine harmess
MB Junction box earth
N Pre-heater hamess o on

T Instrument panel hamess

10.30 Wiring diagram - BX Turbo models
For colour code see key to main wiring diagrams
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10.3P Wiring diagram for C15/Champ Van from early 1993
Starting, pre-heating and cooling
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10.3Q Wiring diagram for C15/Champ Van from early 1993
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10.3R Wiring diagram for C15/Champ Van from early 1993
Lighting
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10.38 Wiring diagram for C15/Champ Van from early 1993
Signalling
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10.3T Wiring diagram for C15/Champ Van from early 1993
Wipers, heating and interior equipment



5¢24

Electrical systems

No

10
45

EEEEHBEREES

¥ V-
388gs

gEREE

Description

Cigar lighter

Alternator

Horn

Battery

Instrument panel

Pre-heater control unit
Pre-heater plugs

TDC sensor

Flasher unit

Reversing lamp switch

Brake lamp switch

Handbrake switch

Ignition switch

LH front courtesy lamp switch
RH front courtesy lamp switch
Brake fluid level switch
Lighting switch

Wiper switch

Starter

™
-

S8I3EREBEIE

EEEE

$RREIS

Windscreen wiper motor

LH cooling fan

RH cooling fan

Clock

Oil pressure switch

LH front brake pad wear indicator
RH front brake pad wear indicator
Windscreen washer pump
Interior lamp

Diagnostic socket (TDC)

Radio power supply
Windscreen wiper relay
Accessory supply relay
Cooling fan relay
Cooling fan inverter relay
Two-stage thermo-switch
Temperature warning lamp switch
Heater blower fan
Pre-heater plug warmning lamp

Harness code

10.3U Key to 10.3P to 10.3T
Not all iterns are fitted to all models

Number plate lamp

RH tail lamp

LH tail lamp

Engine

Cooling fan and pre-heating
Dashboard

LH rear

Instrument panel

AH brake pad wear waming
LH brake pad wear waming
Battery negative

Battery positive
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10.3V Wiring diagram for BX models with XUD7 or XUD® engines
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10.3W Wiring diagram for BX models with XUD9 or XUD9A engines (not UK models)
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10.3X Wiring diagram for BX Turbo with XUD7TE/Y engine [not UK modeis)
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10.3Y Wiring diagram for BX models with automatic transmission
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10
35

59
101
144
152
216
255

317
322
350
429

499

Description
Distributor

Battery

Instrument panel
Supply box

Junction box
Pre-heating control unit
Pre-heater plugs

Exhaust gas recirculation ECU*

Flywheel sensor

Automatic gearbox switch
Air conditioning compressor
‘Ignition’ switch

Hydraulic level switch
Enrichment switch

Starter motor

Stop solenoid
Canister-purge solenoid*
Advance correction solenoid
LH reversing lamp

RH reversing lamp

No Description

672 Hydraulic pressure switch

759 Exhaust gas recirculation pump*®
783 Diagnostic socket

801 Automatic gearbox relay

863 Atmospheric pressure switch resistance
974 Coolant thermo-switch*

. Not UK models

Harness code

AA “Ignition’

AV Front

CN Battery negative

cP Battery positive

DP Anti-pollution (not UK)

FR Rear lamps

MB Junction box earth

MF Lighting earth

MT Engine

PB Dashboard

PR Pre-heating

RG Left rear

RS Starter inhibitor relay (automatic transmission)

10.3Z Key to 10.3X to 10.3Y

Not all items are filted to all models



Chapter 6
Clutch, transmission and driveshafts

Ge1

Contents

Autornatic transmission fluid - renewal ... . .| Rafar to Main Manual Kickdown cable (automatic tranamission) - adjustmant ... .. ... 6
Description - general .. ... ..oicoiiiiiiiiiiiiiii s 1 Manual transmission - dismantiing and reassembly .. ........... 3
Briveshaft oil seals - removal and refitting . ................... 5 Manual transmission - removal and refifting .. ................. 2
Driveshaft rubber beliows - removal and refitting ... ......... ... 4

Degrees of difficulty

novice with little
experence

Ensy, suitahie for §

e o el

Very difficult,
suitable for expert DIY
or professional

Specifications
- Clutch

11 - TR S

Friction plate diamater
Exceapt BX Tuba . .....
BXTubo ............

Lining thickness . .......

Release bearing type . ..

Pedal freeplay .........

Manual transmission

| TVDB. ceiccnsnnnnss

Designation and type:

Pre 1988 modals:
VisaVan ..........
Visa 17D and 17RD . .
BRITE .ovuvinuani
BX 19D and 198D . . .

1988 - on models:

{1 - SRR DR

Odtypm‘spmﬁcahnn

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

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

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

Single dry plate with diaphragm spring. Cable operated

200 mm
215 mm
7.7T20.3mm

120.0 mm minimum

130.0 to 150.0 mm u

Four or five forward speeds and one reverse, synchromesh on all
farward gears

BE1 (BM81) 5-speed

BE1 (BME0) 4-speed or BE1 (BLD4) S-spaad
BE1 (BLO3) 5-spead

BE1 (BLO4) 5-speed or BE1 (BLBZ) 5-speed
BE 3/4

BE 3/5

BM60 BMm&1 BLO3 BLO4 BLBE2
3311 3311 3811 33171 43N
1.88:1  1.88:11 1881 1.88:1 1.881
1181 1151 1287 1287 12819

0801 O0.B0:1 0971 0871 08T
- 0.76:1 0761 0.76:1
3.331 3.33.1 3331 3331 33
3581 3811 4191 3941 4061
Gear oil, viscosity SAE TSW/B0W

2.0 £ 0.2 litres



Ge2 Clutch, transmission and driveshafts
Automatic transmission
TUPE  iieoant st 6 and st oo mimioiisd i v e s ims s m e o Four forwards and ane reverse gear
Designation . ...... i a b e S R e e i o ZF4HP14
Ratios {overall); .......... WA L e e B e b e ... Upto 1088 From 1888
W rsavees R R W S W T A A T R s 0.564 0.606
A B N R 0.3 0.344
R e e T A WAL TR o oht 1 B L O gt . 0.234 0.251
4th e A S R oL et LR A R DA LT s e 0174 0.186
Beverse . ........o0cuvivnran Wi e R T R s s 0.863 om
Flnaldriveralio ............ccoieemunnnns i W R coen 91/68 48/51
Ol typa'specification ................... AT R Dexron |l type ATF
Ol capacity (dralnand refil) . .............cccvivirrricnres coe 2.5 Mres
Driveshafts
TYPE e A R o iy R Solid shaft with inner tri-axe joints and outer six-ball constant velocity
joints
Grease capacity:
O (Rl BOMHL o v carmaie i R e e b 150 grams
Outar [CVI IRt .« v v iaini e iiinvnnennsneranns 100 grams
Torque wrench settings Nm ibf 1t
Driveshaft MU .o vvecrravsinnsiasiinsnsissssisaninsis 250 185
Engine-to-transmisslonbolts _................ s A A 40 30
Laft-hand angine mounting nut ...........ovririanncnnnrrroens a5 26
.................. as 26
Right-hand driveshaft intermed|ate bearing retaining bolts .., ....... 10 7

Clutch componants are virtually identical to
those used in petrol-engined modeals.
However, on models with BE3 transmissions,
instead of the clutch release fork piveting on a
ball stud, a pivot shaft s used (see
Musetration), Asfer to the maln manuals for
replacament datails.

A BE1 type manual transmission is fitted.
On Visa models the procedures for the
five-spesd version are described in the Visa
main manual. The differences applicable to
the four-spead transmission are described in

1.1 Ciutch releasa pivot shaft - BE3
transmission
a Bearings

this Chapter. For BX models the procedures
are identical to those for the BL lype
transmisslon given in the BX Main Manual,

The BE3 transmissions progressively
replaced the BE1 transmissions from the
beginning of 1989, the main difference baing
in the gearshift components. The driver will
notice that reverse gear is now in the same
plane as 2nd and 4th gears - opposite Sth
gear, when applicable - and the lifting collar
balow the gear knob lor selecting reverse gear
is now obsolete.

Removal

1 Jack up the front of the vehicle and support
on axle stands (see “Jacking and vehicle
support™). Also jack up the rear of the vehicle
and support on axle stands so that the vehicle
is level.

2 FAesmove the alr cleaner (Chapter 4).

3 Remove the battery and its tray.

4 Unscrew the drain plug(s) and drain the
transmission ol inte a container. On
completion refit and tighten the piugls).

6 Unbolt the earth cable from the
transmission.

8 Unbolt the high pressure pump on BX
modals from the transmission, leaving the
lines attached. Remove the vacuum pump
completely on Visa models (Chapter 7).

7T Unbolt the cable guide whare fitted.

8 Disconnect the clutch cable and position it
to one side. Recover the pushrod and, if fitted,

the balance weight and the return spring (see

§

8 Disconnect the gearchange control rods
(and cable if fittad).

10 Pull out the rubber cotter and disconnect
the speedometer cable, Pasition it to one side,
11 Aemove the left-hand front roadwheal,

12 Unbalt the inner shield from the whesl
arch (whare fitted),

13 Disconnect the wiring from the reversing
lamp switch,

14 Disconnact the fronl track control arms
from the stub axle carmiers and, on BX modals,
unscraw the nut and separate the left-hand
link rod from the anti-roll bar,

16 Have an assistant pull the left-hand strut
outwards while the left-hand driveshatt is
levered from the differential side gear, Hoid
the strut outwards with a block of wood.

16 On BX models manufactured before July
1884 the lefi-hand differential side gear must
be supported using a dowel, preferably
woedsn, If this precaution is not taken, the
side gears may become misaligned when the
right-hand driveshaft is removed,

17 Loosen the ftwo nuis retaining the
right-hand driveshaft intermediate bearing in
the bracket bolted to the rear of the cylinder
biock and tum the bolt heads through 90° 1o
release the bearing.

18 Have an assistant pull the right-hand
wheel outwards while the rlght-hand
driveshafi Is removed from the differantial side
gear. Hold the wheel and strut out with a
block of wood,

19 Poslion & plece of thin board over the
radiator 1o protect it from possible damage.
20 Remove the starter motor.

21 On BX modals unbolt the hydraulie
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2.8A Cilutch cable and lever return spring

pressure regulator from the transmission
lsaving the pressurs lines attached.

22 Unbolt and remove the tranamission-to-
Sngine lawor cover

23 Support the engine under the sump with a

 troliey jack and block of wood.

-HUnmw.lnd remove tha

24 Urscrew the nut from the left-hand engina
mouynting and remove the rubber mounting.
25 On Visa models unbolt the support bracket.
26 Unscrew the lefi-hand mounting stud
from the transmission.

Z7 Lower the engine two or three inches, or
on BX models untl it touches the
Crosamember

four

| engina-to-transmission bolts.
| 28 Lift the tramsmission directly from the

angine keeping It hortzontal untll clear af the
clutch, then lower it to the ground,

Refitting

30 Refitting is a reversal of removal, but
before lifting the transmission onto the engine,
temporarity hold the ciutch release arm in
position uweing wire as shown (see
Mustration). Remove the wire after fitling the
mounting bolts. Make sure that the two
dowels are in place on the mating face of the
transmission. When fitting the left-hand
mounting stud apply locking fluld to its
threads befors lightening to the specified
torque. Tensien the hydraulic pump or
vacuum pump drivsbael, referring ta Chapter 1
of this manual for Visa models or the main BX
model manual, Refill the transmisalon with il
a8 described in Chaplaer 1.

By oy

Feeding the clutch cable through the

bracket

4

2.30 Using two bolts and wire to hold the
clutch release arm while refitting the
transmiaslon

Dismantiing

1 The four-spesed and five-speed manual
transmissions differ only in respect of the Sth
gear and ity associaied components.

2 To remove the componants the input and
output shafts mus! be locked baefore
unscrewing the end nyts. The bast way 1o do
thiz is 1o engage a gear then immaobilise the
input shaft using an old chuich disc to which a
matal bar has been walded (see illustration).
It is unwise to attempt (o grip the input shaft
splines with any other tool as damage may be

3.2 Tool for locking the transmission input
shaft

Laver (A) weikied to old cluteh disc (driven

plate) (8)

3 With the Input and output shaft nuts
slackenad continue as described for the
five-spesd tranamission.

Reassembly

4 When reassembling the tranamission use
the same method described in paragraph 2 to
tighten the shaft nuts. Remember lo stake the
nuts after tightening them,

Removal

1 With the drveshalt removed (refer to the
ralavant manual for patrol-angined modals for
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4,44 Removing the outer rubber bellows
from the driveshaft

4.48 Plastic seating [arrowed) for the
outer rubber bellows

- e

4.6 Removing the inner rubber beliows

4.7 Separating the driveshaft and rollers
from the inner joint housing

4.8 Left-hand driveshaft with rollers
retained with adhesive tapa

housing

4.158 ... and bend it back under the
buckle

4,12 Inner rubber bellows located on the
driveshaft

ramoval procedure) loosen the clips on the
outer rubber bellows. If plastic straps are fitted
cut tham free with snips (see lllustration),

2 Prise the ballows large diamater from tha
outer joint housing (see llustration), then tap
the centre hub cutwards using a soft metal
drift to release it from the retaining circlip.
Slide the outer |oint complete fram the
driveshaft splines.

3 Extract the circlip from the groove in the
driveshaft (see illustration).

4 Prise off tha rubber ballows. If necessary
remove the plastic seating from the recass in
tha driveshaft (see illustrations).

5 Loosen the clips on the inner rubber

4.9 Removing the pressure pad and spring
from the inner joint housing

415A Tighten the metal clip. . .

bellows. If plastic straps are fittad cut them
frea.

8 Prise the bellows large diameter from the
inner jeint housing and slide the rubber
bellows off the outer end of the driveshaft
(see lustration).

T Mark the driveshaft and inner joint housing
In relation to each other then separate them,
kasping the rollers engaged with their
respectve spigots (see illustration).

B Clean away the grease then retain the
rollers using adhesive tape (see lllustration).
8 Remove the pressure pad and spring from
insida the inner joint housing (see illustration)
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Refitting

10 Clean away the grease then begin
reassambly by inserting the pressure pad
and spring Inta the inner joint housing with
the housing mounted upright in a soft-jawed
vice.

11 Inject half the required amount of grease
inte the inner jeint housing {see llustration).
12 Locate the new inner rubber beallows
halfway along the driveshaft (see illustration].
13 Remove the adhaesive tape and Insert tha
driveshaft inte the housing.

14 Inject the remaining amount of greass in
the joint.

16 Keeping the driveshaft pressed against
tha Internal spring, refit the rubber bellows
and tighten the clips. Metal type clips can be
tightened using two pliers, by holding the
buckie and puliing the clip through. Cut off the
@icess and bend tha clip back under the
buckls (see llustrations).

18 Fit the plastic seating in tha drivashaft
recess and refit the new rubber ballows small
diamater on It

17 Aefit the circlip in the driveshaht groove.
18 Inject tha required amount of grease in the
outer joint then insert the driveshaft, engage
the splines, and press in until the circlip snaps
Into the groove.

18 Ease the rubber bellows onto tha outer
joint, and fit the tweo clips, tightening them as
previously describad.

Removal

1 Jack up the front of the vehicle and support
on axle stands (see “Jacking and vehicle
support™). Apply the handbrake on Visa models
or chock the rear whests on BX modals.

2 Unscraw the drain plug(s) and drain the
transmission oil inte a container. On
completion refit and tighten the plugls).

3 Disconnect the front track control arms
from the stub axle carriers (see llustration),
and, on BX modeis, unscraw the nuts and
separate the link rods from the anti-roll bar,

4 Have an assistant pull the left-hand whes|
outwards while the left-hand driveshaft |a
levered from the differential side gear. Hold
the strut outwards with a block of wood.

§ On BX models manufactured belore July
1984 the feft-hand differential side gear must
be supported using a dowel, preferably
wooden. If this precaution is not taken, the
side gears may become misaligned when tha
right-hand driveshaft |s removed.

6 Loosen the two nuts retaining the
right-hand driveshaft intermediate baaring in
the bracket bolted to the rear of the cylinder
block and tum the bolt heads through 20° 1o
ralansa the

T Have an uﬂl‘tlm pull the right-hand whesl

511A mmmm«nmlh
supplied with a protector

5.12 Refitting the right-hand driveshaft

outwards while the right-hand driveshaft is
removed from the differential side gear. Hold
tha strut out with a block of wood.

B Using a screwdriver lever tha oil seals from
the transmission (see lllustration).
Refitting

9 Cilean the oll
transmission.

10 Press the new left-hand oll seal squarely
inta the transmission until flush using & block
of wood.

11 The new righl-hand oll seal is supplied
with a protector to be used when fitting the
driveshaft. First remove the protector and

seal seatings in tha

5.8 Levering a driveshaft and ofl seal from
the transmission

5,118 Right-hand driveshaft oll seal
installed ready for driveshaft refitting

5.14 Right-hand driveshaft rubber dust
seal

press the oll seal sguarsly Inta the
transmission until flush using a block of wood.
Refit the protector having applied a litthe
graase 1o the ssal lips (see ilustrations).

12 Insert the right-hand driveshatt while
guiding the intermediate bearing in tha
bracket (see lllustration).

13 Pull out the protector and discard it. The
protecior s split so that it will pass over the
drivashaft.

14 Slide the rubber dust seal naxt to the oil
soal (see lllustration).

16 Rafit and tightsn the intermediate bearing
bolts.
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5.16 Refitting the left-hand driveshaft

16 Apply a little grease to the lefi-hand oll
seal lips then insart the laft-hand driveshaft
(see llustration).

17 Reconnect the frant track control arms to
the stub axle carriers and, on BX models,
reconnect the anti-roll bar links,

18 Lower the vehicle to the ground and refill
tha transmission with oil a5 described in
Chapter 1.

1 Before attempting to adjust the kickdown
cable, make sure that the fuel injection pump
is correctly fimed and adjusted, and that the
throtile cable is functioning correctly,

2 Check that, with tha throttle padal released,
the kickdown inner cable at the pump is free
of tension without being slack. There should
be a clearance of 0.5 to 1.0 mm between the
lug on the cable and the tip of the adjuster,
Slacken the adjuster locknuts, and turn the
adjuster If necessary until the setting is
cormact.

3 Have an assistant depress the throttle
pedal as far as, bul not beyond, the kickdown
point, In this pesition, measure the distance
from the lug to the adjuster tip "X" (see
illustration). it should be 38 mm.

4 Have the assistant depress the pedal to the
floor, and re-measure the lug-to-ad|uster

6.3 Kickdown cable adjustment
For X sse taxt

distance. Now it should ba 47 mm.

B If sither of the last two values ware
incorrect, reposition the kickdown cable end
within the limits of the adjustment slot on the
pump lever,
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Contents

Braka vacuum pump (Visa modeis) - removal and refitting . .. ... .. 5 Master cyfinder (Visa models) - ganera .. ... ... iiaaan

Braka vacuum pump (C15 Van) - general

Brake vacuum pump (C15 Van) - mwmm
Description -general .. ... ... ......_ .......

Degrees of difficulty

mhtl:lﬁ irwu-m

Easy, suitable for l Fairly easy, sutabie

b=

Very difficult,
sutable for expert DIY
or professional

Specifications

Rear brakes (Visa models)
Maximum drum intemal diameter:

W, o mtarem it B v Gl v b me e g
Brake limiter adjustmaent (Van modais):
Cable clamp-to-laver contact faces clearance | .

Torque wrench settings (Visa models)
Eﬂmmwammmm:
C‘Jm-mm: .................
mumﬁmm;.

Servo unit . !

Dises front, drums rear on Visa models. Discs all reund an BX models,

Cable-oparaled handbrake on rear wheals for Visa models and front

wheals for BX modals.

247.0 mm
8.0 mm
0.07 mm
0.02 mm

181.0 mm
228.6 mm

4.0 to 5.0 mm

14

ibf ft

140

¥
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1 In Visa models the braking system is
similar to that for patrol engine models, but
there is insufficient vacuum for a vacuum
sarvo unit. A vacuum pump, driven from the
camshalt, |s therelore used, The vacuum
servo unit and master cylinder are located on
the laft-hand side of the bulkhead. A
crass-tube mounted inaide the passenger
compartment links the brake pedal to the
VACUUM sarvo unit.

2 On BX models the hydraullc braking system
is virtually identical to that on petrol-angined
modals. The high pressure pump |8
bedt-driven from a pulley attachad to the end
of the camshaft. The pump mounting bracket
is bolted to the top of the tranemission as alen
s the adjusting link (see llustrations).

3 Apart from tha different location of the high

1 The master cylinder is located on the servo
unit on the left-hand side of the bulkhead (see
Mustrations).

2 Removal and refitting proceduras can be

1.28 HP pump pivot bolt on BX models

found in the main manual, but belore starting
work remove the air cleaner and battery.

1 The serve unit is lecated on the lefl-hand
side of the bulkhead.

2 Removal and refitling procedures ars given
in the main manual, but access to the
mounting nuts s gained by sxiracting the
cross-head screws and removing the
left-hand side ahelf (see IHustrations).

Removal

1 Desconnect the batlery negative lead.

2 Extract the cross-head screws and remove
the right-hand side shell (see illustrations).
3 Remove the steering column as described
for modals.

4 Disconnect the accelsrator cable from the
pacial,

5 Disconnect the clutch cable from the pedal.
6 Ramove the clevis pin and disconnect the
serva unit pushrod from the cross-tube.

T Disconnect the wiring from the stop-lamp
switch.

8 Unscraw the nuts and detach tha left and

1.2C HP pump mounting bracket on BX
modals

right-hane brackets from the bulkhead.

9 Extract the spring clipa and discannect the
link from the brake pedal and croas-tube.
10 Withdraw the brackels from sach end of
the cross-tube, then withdraw the cross-tube
from the wehicla.

Refitting

11 Refittng is a reversal of removal, but
adjust the clutch and accelerator cables.

Mote: This section describes the proceduns
for mode's with balt drivan vacuum pumps.
Refer to Section 7, for camahaft driven types.

Removal

1 Remove tha air cleaner and dutting.

2 Disconnect tha inlet and outiet hoses,

3 Loosen the pivot and adjustment link bolts
and nuts, swivel tha vacuum pump upwards
and siip the drivebelt from the pulleys.

4 Unscrew the bolts and remove the vacuum
pump from the mounting bracket! and
adjustrmant link.

Refitting

5 Refitting is a reversal of remaval, but swivel
the pump downwardas until the drivebelt
tansion in as given in the Specifications before
tightening the pivotl and adjustmant link bolts
and nuts. With the vehicle on level ground,
unscraw the filler/level plug and check that
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4.2A Removing the right-hand shelf side . . .

the oil level s up to the bettom of the hala. If
not, tog-up with the comact grade of oll then
refit and tighten the plug

6 Brake vacuum pump (C15
Van) - general

General

1 For the period from Decembear 1888 to
January 1881, C15 Vans were fitted with a
vane-type brake vacuum pump, driven
directly from the rear of tha camshatt. This
maodification resultad in a modified cylinder
head, Incorparating meounting balt holes for
the pump, and an oll channal that passes ofl
from the sngine lubricalion system lo the
pump. The end of the (shorter) camshalt also
Incorporates a slot for engagemeant with the
pump drive dog.

2 On models between January 1981 and early
1883, the original (longer) camshaft is fitted,
with the ariginal belt-driven vacuum pump
driven from a pulley on the end of the camshaft.
3 Fram sarfy 1883, the XUD 7 engine featured
an improved (second generation) direct-driven
vane-type brake vacuum pumgp, and the angine
was modified as described [n paragraph 1

7. Brake vacuum pump (C15
Van) - ramoval and refitting

Mote: This section describes the procedure
for models with vacuum pumps thet gre driven
diractly fram the camshafl. Rafer to Saction 5,
for balf driven fypes.

Removal

1 Loosen the clip and disconnect the vacuum
hose from the vacuum pump (see Hlustration).
2 Unscraw the mounting bolts and remave
the brake vacuum pump from the end of tha
cylinder haad {see illustrations),

3 Extract the twoe Q-rings from the grooves In
the pump (see illustrations).

4 Using a small screwdriver, extract tha fittar
from the ail lubnication channel in the vacuum

pump.

Refitting

5 Before refitting the pump, clean the ©-ring
grooves, and also clean the mating surfaces
of the pump and cylindar head. Clean the
filter, or if necessary ranaw it

6 Locate the filter In the oll lubrication
channel.

T Fit new O-rings in the grooves on the pump,
and lightty oil them.

8 Locate the pump an the end of the cylinder
head, making sura that the dog engages
correctly with the end of the camshalt. To
avold the ©-rings being displaced, align the
glot In the end of the camshaft with the dog on
the vacuum pump befora refitting the pump.

8 Insart the mounting bolts, and tighten them
to the specified 1orque

10 Connect the vacuum hose and tighten the
clip

11 Start the engine, and chack that the braks

T.2A Unscrew the mounting bolts . . .

7.3A Remaoving the large O-ring ...

4.2C Braks pedal and cross-tubae with
shelf removed

pedal operales correctly, with assistance from
the vacuum pump. Check around the pump
for signs of oll leakage.

7.1 Disconnecting the vacuum hose from
the vacuum pump

7.38 .. . and small O-ring from the grooves
in the pump
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Contents

Dascription - general
Front anti-roll bar (Visa modals) - removal and refitting

1

Degrees of difficulty

Front track eontrol arm (Visa modeds) - ramoval, overhaul and refitting 2
3 Steering gear (\isa modasls) - removal and refitting

Easy, suitable for

§‘ Fairly easy, suitable
mmm

e

Difficult, suitable for 5., | Very difficult,

o professonal

hmm
Specifications

Front suspension
Type:

WIBE OGBS . . .. e Independent, MacPherson strut and coll spring, with anti-roll bar,
Frent subframe carmes track control arma, stearing gear and anti-rall
bar

B TR .o o e 1o 0 htaa  A  NRR  AH Independent, with upper and lower arms, hydropneumatic cylinders

Wheal alignment Visa BX
U L PR e S e i N e 0°16° + 30 0° +30°
Castor
PraAugust 19B5modals .. .....ccvvievinriscnssvasnsnesss 1*20" = 30° 2" = 35
Algust 1985 onmodels .. .........coviecnirainiinnarine. 133" + 30' 2" 1 38
Stearing axis inclination ........ciivieiiiiiiiirsniirsaseiia 916" = 40¢ 12
Toa satting.
PraAugust TBBS .. ... ... .c0nvrenrmacrroresonnssnnnsssns 201 mm (loe-out) 0 to 3.0 mm (los-oul)
AUgUEt TS . e e e e s e e s s e e e 0 te 2.0 mm (loe-in) 0 to 3.0 mm (toe-out)
Rear suspension
Type:
WHLR TVIEMBI oo v i e T 3 e i 0 T o T T Independent, trailing arms and hydraulic dampers with coll springs
O TTHOONINE o v v eoin o oo b 00 W R WA, A Independent, trailing arms, hydropneumatic cylinders
Wheal alignment: Visa BX
BT N TR RS S A S e R e 17308 %08 = 20°
T MR o o 0 e R T R 1.0 1o 4.0 mm (toe-in]) 0 to 5.0 mm (toe-In)
Steering
TUBE i w0 W RS R O R e Rack and pinion with safety column
Tuming circle (between kerbs)
R R et e AT B FUGE Sy e iy (f i L Pt 10,08 m
BX;
ManuRl SIearNgG . .. ..o viviv i iin s s s s 10.17 m
Power stEaring . ........ccucureneuanineiocananannnnnsns 1037 m
Wheels
g Pressed steal
Slza:
VIR o e e e e L T e A R S e 4.50 B 13 FH 4.35 or 4.30
R, | i e e R e N R LN W o Sl 500B14FH 4,25
Tyres
Size:
N o o e b T e S e e S 145 SR 13 or 155 5R 13

186/TOR 14
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Torque wrench settings (Visa mndala}

Anti-roll bar to track control arm
Anti-roll bar maunting .

Anti-rol
Anti-roll guide bar to subframa .
Steering gear mounting

Stesring shafttopindon . .. .......0 .

Track control arm pivat balt .
Track red end nut

Il guide bar to antl-mH bar ...........

Ibf fi
55
26

18
26
11

2.2 Front track control arm inner pivot bolt
(arrowed) on Visa models

On Visa models the front subframe differs
from that fitted to patrol engine modals in that
it carries tha track contral arm inner pivots,
the steering gear and the anti-roll bar that |s
mounted from the rear. In all other respects
the compenants and work procedures are
similar to those describad for the GTI mode! in
the main Visa manual.

The suspension and steering companents
fitted to BX models are identical to those on
patrol angine modals,

2 track control arm (Visa
and refitting Wl

Removal

1 Jack up the front of the vehicle and support
on axle stands (sea “Jacking and vehicle
support”). Apply the handbrake and remove
the roadwheel

2 Unscrew the nut fram the inner pival bolf
(sea illustration)

3 Have an assistant hold the suspension strut
pressed inwards then remove the bolt and
raleasa thae strut. Note that the bolt head faces
to the rear.

4 Unscrew the clamp bolt securing the lower
balljoint to the hub carrier, then drive a wedge
into the siot and release tha lower suspension
arm. Remove the balljoint prolector whera
fitted.

) =

2.6 Front track control arm components for Visa models

1 Track confrol arm 3 Pivet bush

2 Anti-roll bar bushes
5 Unscraw the nut from the end of the . " e 1 ik i il
anti-roll bar, remove the washer, and 3 'Fi m'“ﬁ‘ -
withdraw the track contral arm, - removal ani '
Overhaul refitting N N
6 The rubber bushes may be renewed if
necessary. Lever or drive out the anti-roll bar Removal

bushes. |deally, the pivel bush should be
pressed out using a bench press or flypress.
Howevear, it is possible to remove and insert
the bush using a long balt, nut and washers
and a matal tube (see llustration).

Refitting

T Refitting is a reversal of removal, but tighten
the bolts to the specified tarque with the
waight of the vahicle on the front suspension,
On complation check and If necessary adjust
the steering angles and front wheel alignment.

3.5 Anti-roll bar mounting clamp bolts
(arrowed) on Visa models

1 Jack up tha front of the vehicle and support
on axle stands (see “Jacking and vehicle
support”). Apply the handbrake and remove
bpoth roadwheals.

2 Remove one track control arm, referring to
Section 2.

3 Unscrew the nut securing the remaining
end of the anti-roll bar to the other track
contral am and recover the washer,

4 Unbaolt the guide bar from the subframe.

5 Unscrew the mounting clamp bolts (see
illustration) and withdraw the anti-roll bar
over the subframe. If necessary disconnact
the gearchange rods to provide additional
WOrking "oom.

3.TA Guide bar adjustment clamp for the
anti-roll bar on Visa models
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1 Track contral arm inner pivat bolt
2 Anti-roll bar front mounting nut
3 Lower balljoint pinch-bolt

4 Rear mounting clamps

3.78 Diagram of anti-roll bar and steering gear for Visa models

5 Guide bar adjustment clamp
6 Guide bar
7 Anti-rofl bar

Refitting

6 Examine the rubber bearings for damage
and deterioration, and renew them if
Necessary,

7 Refitting is a reversal of removal, but delay
fully tightening the clamp balts until the full
waight of the vehicle is on the suspansion.
The guide bar bolt (see Hustration) should
also remain loosened until after the bearing
clamp bolts have been tightened and ils
length should be sauitably adjusted (seae
illustration),

Removal

1 Jack up the fromt of the vehicle and support
on axle stands (see “Jacking and vehicle
suppart”). Apply the handbrake. Remove the
front roadwhesls.

2 Unscrew the nuts from the track rod end
balljeint studs and, with a balljaint splitter,
disconnact the balljoints from the stesring
anms.

3 Unscrew and remove the pinch-bolt
seauring the bottom of the steering shaft to
the steering gear pinion splines,

4 Unscrew the mounting bolts (see
iustration), and withdraw the steering gear
sideways from the subframe,

Refitting

6 Begin refitting by centralising the rack. To
do this, disconnect the rubber bellows and set
the rack to the dimension shown (see
Mustration).

6 With the steering wheal in the
straight-ahead position, refit the steering gear
and connect the steering shaft to the pinlon
splines.

7 Refit and tighten the mounting bolts 1o the
spacified torgue.

8 Insert the steering shaft pinch-bolt and
tighten it

4.4 Steering gear mounting bolt (arrowed)
on Visa models

4.5 Steering rack centralising dimension
for Visa models
& = 72.5 mm (2.85 in)

® Reconnect the rubber bellows to the

steering gear.

10 Reconnact the track rod ends to the

steering arms and tighten the nuts.

11 Refit the front roadwhesls and lower the
vehicle to the ground. On complation check
and if necessary adjust tha front whaal

alignmeant.

=
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Dimensions and weights

Note: All figures and dimensions are approximate and may vary

acoording fo model. Rafer to manufacturer's data for exact figures,

Dimensions
Overall length:
VRE BEMEIN . ovarivamssiresmessas smmassynuwenns 3.725m
CIB/Champ VAN ... .vvcvirrscrrssasrasrsaromns 3.995m
BC BB & ocoaasiiirs o i winea s 3 & 6 R e 4.23Tm
BRI . s p e SR e T e e 4398 m
Qverall width
VISR BEIOON ..o s e s e 1.526 m
CIS/ChampVan ... veriirasishibonirsibanaiass 1.636 m
B L S T R e e e i 1.882 m
Orwvarall haight:
VIsSESRIOON .....0iicnrsiinsnrsranesansnansnna 1:410m
C1S/ChampVaN ... .o iriesesrrssnosasannssas 1.801 m
BXSAIDON ... 00crnrrrerrrrrrrranarrsmsnee s 1.380 m
BXEState ... ...covviiiiiiin e 1431 m
Wheslbase:
Visa Salodr/Van ....ccocerarsrrrassssrnnsnirsss 2420m
B e A e T 2680m

Weights
Kerb weight:
ViSaSaloon ......ccvveuueriorrnrinnanisecnnas
CISCOMTD VYN ..o cvvnrer s pssesspbsasssas
BX Saloon (non-Turbd) ......ccoeervaesrsrannnnss
X SalnelT [TOME) . . .o amn s st ssianesss
BX Estate (non-Turba) . ... ....ovvvvivinenranernis
BX EState (TUMDO) . ...ovvavvrsnnnresssareronens
Maximum trailer waight:
Visa Saloon/VBN .....cvieecesionvansaniisbssii
B i e S e A e
Maximum roof rack load:



rere2  CONversion factors

Length (distance)
Iinches (in) x254 = Milimetres (mm) x 0.0384 = Inches (in)
Feel (ff) x0.305 = Metres (m) X 3281 = Feel(ft)
Miles x 1608 = Kiometres (km) x 0621 = Miles
Volume (capacity)
Cubic inches (cu in; in%) % 16,387 = Cubic centimetres (cc; cm’) x 0.061 = Cublc inches (cu in; in")
imperial pints (Imp pt) x 0.568 = Litres () x 1.76 = Imperial pints (Imp pt)
imperial quarts (Imp gt) x 1.137 = Litres () x 0.88 = Imperial quarts (Imp qt}
Imperial quarts (Imp qt) x 1201 = US quarts (US qt) x 0.833 = Imperial quarts (Imp qt)
US quarts (US gt} x 08948 = Litres () x 1.057 = US quarts (US qt)
imperial gallons (Imp gal) x 4548 = Litres(l) x 022 = |mperal galions (imp gal)
imperial gallons (Imp gal) x 1.201 = US galions (US gal) x 0.833 = Imperial galions (Imp gal)
US gallons (US gal) x 3.785 = Litres (l) x 0264 = US gallons (US gal)
Mass (weight)
Ounces (0z) x 28,35 = Grams (g) x 0,035 = Ounces (oz)
Pounds (Ib) x 0.454 = Kilograms (kg) x 2.205 = Pounds (Ib)
Force
Ounces-force (ozf; 0z) x 0278 = Newtons (N) x 36 = Qunces-force (ozf; oz)
Pounds-force (Ibf; Ib) x 4448 = MNewtons (N) x 0.225 = Pounds-force (Ibf; Ib)
Newtona (N) x 0.1 = Kilograms-force (kgf; kg) x 981 = Newions (N)
Pressure
Pounds-force per square inch x 0.070 = Kilograms-force per square x 14223 = Pounds-force per square inch
(psi; Ibtin'; Ib/in?) centimetre (kgl/om?; kg/cm?) (psi; Ibtin®; Ib/in?)
Pounds-force per square inch x 0,068 = Atmospheres (atm) x 14686 = Pounds-force per square inch
(psl; Ibtin'; Ib/in) (psi; Ib1/in®; Ib/in®)
Pounds-force per square inch x 0,069 = Bars x 145 = Pounds-force per square inch
(psi; Ibt/in’; vin’) {pd:bl'ﬁ'l'.l!ﬂfﬂ
Pounds-force per square inch x 6.885 = HKilopascals (kPa) x 0,145 = Pounds-force per square inch
(psi; Iblin®; Ib/in") (psi; Ibt/in®; Ib/in?)
Kilopascals (kPa) x 0.01 = Kiograms-force per square x 98.1 = Kilopascals (kPa)
centimetre (kgl/cm?’; kg/cm)
Millibar (miar) x 100 = Pascals (Pa) x 0.01 = Milibar (mbar}
Millipar (rmiar) x 0.0145 = Pounds-force per square inch x 68.947 = Millibar (mbar)
(psi; 1b1/in®; Ib/in®)
Millibar (mbar) x 0.76 = 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) ¥ 0.535 = Inches of water (inH,0) x 1.868 = Millimetres of mercury {mmHg)
Inches of water (inH,0) x 0.038 = Pounds-force per squareinch x 2768 = Inches of water (inH,0)
(psi; Ibl/in®; Ib/in’)
Torque (moment of force)
Pounds-force inches x 1.152 = Kilograms-force centimetre % 0868 = Pounds-force inches
(Mot in; b in) (kgf cm; kg cm) {ist in; Ib in)
Pounds-force Inches ¥ 0.113 = Mewton metres (Nm) x B85 = Pounds-force Inches
(Ibf in; I in) (It in; 1o in)
Pounds-force inches x 0083 = Pounds-forcefeet(bfft;Ibft) x 12 = Pounds-force inches
(Ibf in; 1b in) (ibt in; Ib in)
Pounds-force feet (Ibf ft; Ib f1) x 0.138 = Kilograms-force meires x 7.233 = Pounds-force feat (ibf ft; Ib f1)
(kgf m; kg m)
Pounds-force feat (Ibf fi; b ff) x 1.356 = Newion metres (Nm) x 0.738 = Pounds-force feet (Ibf ft; Ib ft)
Newlon meatras (Nm) x 0.102 = Kilograms-force metres x 9.804 = Newton metres (Nm)
(kgf m; kg m)
Power
Horsepowaer (hp) x 7457 = Watts (W) % 0.0013 = Horsepower (hp)
Velocity (speed)
Miles per hour (miles/hr; mph) x 1.600 = Kilometres per hour (kmvhr; kph) x 0.621 = Miles per hour (miles/hr; mph)
Fuel cunsumptiun'
Miles per galion (mpg) x 0.354 = Kilometres per litre (km/l) x 2.825 = Miles per gallon (mpg)
Temperature
Degrees Fahrenhait = (°C x 1.8) + 32 Degrees Celsius (Degrees Centigrade, "C) = (F - 32) x 0.56

"It is commaen practice to convert from miles per gallon (mpg) to litres/ 100 Klometres (I/100km), whare mpg x 11100 km = 282
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Spare paris are available from many
sources, Including maker's appointed
garages, acoessory shops and motor factors.
To be sura of abtaining the comrect parts; it
will sometimes be necessary lo quote tha
vehicle identification number. If possible, it
can also ba useful 1o take the old part along
for positive identification. Items such as
starter motors and alternators may be
availabis through a service axchange schemea
- any parts returned 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 te your car, that are otherwise not
generally avallable. It Is also the only place at
which you should buy parts if your vehicle is
stlll umder warranty.

Accessory shops

These ars often very good places lo buy
materials and components needed for the
maintenance of your car (e.g. all filers,
drivebeits, ails and greases, etc.). Thay also
sell general accessories, usually have

cenvenient opening hours, charge lower
prices and can often be found not far fram
home.

Motor factors

Good factors will steck all the more
important componants that wear oul relativaly
quickly (e.g. clutch components, pistons,
vilves, axhaust systems, brake
cylinders/pipes/hoses/seals/shoes and pads,
etc.). Motor factors will often provide new or
reconditioned components on a part
exchange basis - this can save a considerable
ameount of money.

Vehicle identification

Modifications are a continuing and
unpublished process in vehicle manufacture,
guite apart from major model changes. Spare
parts manuals and lists are complled upen a
numerical basis, the individual vahicle
numbers being essential to corract identifi-
cation of the componant required,

When erdering spare parts, always give as
much information as possible. Quote the car
madel, year of manufacture and vehicle iden-
tification and/or engine numbers as
appropriate (see [llustrations).

The chassis or identification number is
stamped on tha makers plate that is located
an the right front wheel arch in the engine
compartment. On some models a chassls
number is also stampad onta a plate located
on the front panal.

The vehicle type can be found stamped inlo
the drip rail next to the right frent wing.

The engine seral number is stamped in the
centre and at the front of the engine.

The transmission number Is stamped on the
transmission casing.

1 Transmission numbear

2 Engine nurniber

3 Manufaciurers plate

4 Replacemen! parts number

Vehicle identification plate locations (typical BX model)

5 Chassis numbear
6 Faint number
7 Model year

Some later models also have a replacemeant
parts identification number on the right hand
front wheel arch.

Individual components, such as the starter
motor, aiternator, injection pump, atc.. also
have identification numbers stamped on tha
components themsalves,

Location of vehicle identification plate
(Visa modeis)

Vahicle identification plate
1 Vehicle identification number
2 Gross vehicle waight
3 Gress train weight
4 Maximum weaight an frant axie
5 Maximum weight on rear axle
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General repair procedures

Whenevar servicing, repalr or overhaul work
is camed out on the car or iis components,
observe the following procedures and
instructions. This will assist in carrying out the
operation efficently and to a professional
stendard of woarkmanahip

Joint mating faces and gaskets

When separating componants at their
mating faces, never insert screwdrivers or
similar implements into the joint between the
faces in order to prise them apart. This can
causa severs damage which results in oll
leaks, coolant feaks, etc upon reassambly.
Separation is usually achieved by tapping
alang the joim with a soft-faced hammer in
omer to bréak the seal. However, nate that
this method may not be sullable whers
dowels are ussd for componant location.

Whare a gasket is used batwean tha mating
faces of two components, a new one must be
fiiied on reassambily; fit it dry unless otherwise
stated in the repalr procedurs. Make sure that
the masting faces are clean and dry, with all
traces of okd gasket removed. Whan cleaning a
joint face, use a tool which Is unlikedy to score
or damage the face, and remove any bums or
nicks with an oilsions or fine fils.

Make sure that tapped holes are cleaned
with a pipe cleansr, and keep them free of
jointing compound, i this is being used,
unless specifically inatructed otherwises.

Ensure that all erifices, channels or plpes
are clear, and blow through them, preferably
using comprassed wr,

Qil seals

Qil saals can be removed by levering them
out with a wide Nal-bladed screwdriver or
similar implament. Altermatively, & number of
sefl-tapping screws may be screwed into the
seal, and thess used as a purchase lor pliers or
some similar device i order 1o pull the saal free.

Whanever an oil seal s removed from its
working location, efther individually or as part
of an assembly, it should be renewed.

The very fine sealing lip of the seal iz easily
damaged, and will not seal if the surface it
contacts is not completaly clean and free from
scratches, nicks or grooves. If the original
saaling surface of the component cannot be
restored, and the manufacturer has nol made
provision for slight relocation of the seal
refative to the sealing surface, the component
shouid be renewed.

Protect tha lips of the seal from any surface
which may damage them in the course of
fitting. Llse tape of @ conical siesve whers
possible. Lubricate the seal lips with oil before
fitting and, on dual-lipped saais, fill the spaca
between the lips with greass,

Unless otherwise stuted, ofl seals must be
fitted with thelr sealing lps toward the
lubricant to be sealed.

Use a tubular drift or block of wood of the
appropriate size to inatall the seal and, if the
seal housing is shouldered, drive the seal
down to the shoulder, If the seal housing ia

unshouldered, the seal should be fitted with

its face fiush with the housing top face (uniess
otherwise instructed).

Screw threads and fastenings

Seired nuts, bolls and screws ame guite a
common acourrence where commosion has set
in, and the use of panetrating oll or relaasing
fluid will often overcome this problem if the
offending item is soaked for a while before
attempting 1o releasa it. The use of an impact
driver may also provide a means of releasing
such stubborm fastening devices, when used
in  conjunction with the appropriate
scrawdriver bit or socket. If none of thase
methods works, it sy 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
usimg 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 mounied can sometimes be removed
using a stud extractor. Always ensurs that a
blind tapped hole is completely free from oil,
grease, water or othar fluid before instaliing
the bolt or stud. Fallure 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 castallated nut to accept
a split pin, tighten the nut to the specified
torgue, where applicable, and then tighten
furthiar ta the next split pin hole. Never slacken
the nut to align the split pin hole, uniess stated
in the repair procedure.

When checking or retightening a nut or bolt
to a specified tomgue setting, slacken the nut
or balt by a quarter of & tum, and then
retightan to the specified setiing. However,
this should not be aftempted where anguiar
tightening has been used.

For some screw fastenings, notably
oyfindsr head bolts or nuts, tomue wrench
settings are no langer specified for the latter
stages of tightening, “angle-tightening™ being
called up Instead. Typically, a fairly low torque
wranch setting wil be applied to the
bolle/nuts in the cormect ssguence, Tollowed
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
should always have a washer betwesn It and
tha refevan! componen! or housing.

Spring or split washers should always be
reneswved when they are used 1o lock a critical
componant such as a big-end bearing
retaining bolt or nut. Locktabs which =re
foided over to retain a nut or bolt should
always be renewed.

Sell-locking nuts can be re-used in non-
critical sreas, providing resistance can be felt
when the locking portion passss over the bolt
or stud thread, However, It should be noted
that sell-locking stifinuts tend o lose their

affectiveress after long periods of use, and
should than be renewed as a matler of coursa.
Spilt pins mus! aiways ba replaced with
new ones of the comect size for the hole,
When thread-locking compound is found
on the threads of a fastener which is 1o be re-
used, it should be cleaned off with a wire
brush and solvent., and fresh compound
applied on reassambly,

Special tools

Some repalr procedures in this manual
entail the use of special tools such as a press,
two or three-logged pullers, spring com-
pressors, etc. Whaerever possible, suitable
readily-available alternatives to the manu-
facturer's special tools are described, and are
shown In use. In soms instances, whare no
alternative s possible, It has been necessary
to resort to the use of a manufacturer's toal,
and this has been done for reasans of safety
as well as the efficient completion of the repair
operation. Unieas you are highly-skilled and
have a thorough understanding of the
procedures described, never attempt to
bypass the use of any special tool when the
procedure described specilies its use. Not
only is thers a very gresl risk ol personal
injury, but expensive damage could be
caused to the components involved.

Environmental considerations

Wher disposing of used engine oll, brake
fluid, antifreeze, etc, give dus consideration to
any detrimental environmeantal effects. Do nat,
for instance, pour any of the above liquids
down drains into the general sewage syslem,
or onto the ground 1o 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 Autharity, for further advice.

With the universal tightening-up of legis-
lation regarding the emission of snvironmen-
tally-harmtul substances from metor vehicles,
maost vehiclkes have tamperprool devices fitted
to the main adjustrment peints al the fusl
systermn. These devices are primarily designed
to prevent unqualified persons from adjusting
the fusl/air mixture, with the chance of a
consequent Increase in toxlc emissions, If
such devices are found during servicing or




Jacking and vehicle support
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The jack supplied with the vehicle tool kit
should only be used for changing roadwheals
(see llustrations). The jack and wheel brace
are located aither in the engine compartment
or in the luggage compartment, depending on
the modal. When carrying out any other kind
of work, raise the vehicle using a hydraulic

jack, and always supplemeant the jack with
axle stands positionad under the vehicie
jackimg points.

Whaen jacking up the vehicle with a trollay
jack. position the |ack head under ona of tha
relevant jacking points. De not jack the
vahicle under the sump or any of the steering

Jack and wheel brace on Visa Saloon
models

Front jacking point (Visa model shown)

A Jack location hole
B Reinforced pana!

or suspansion components. Supplemant the
jack using axle stands. The jacking points are
shown In the accompanying illustrations.
Never wark under, around, or near a raised
vahicle, uniass it s adequalely supporied in at
fsast two places.

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

Contents

Diesei-spacific tools

mmniuﬂmﬁmw

1 The decision as to what range of tools is
necessary will depand on the work to be
dane, the range of vehicles which it is
sxpected 16 encounter, and not least the
finrancial resources malable. The tools i the
following list. with additions as necessary
from the vanous categories of diesal-specific
toois described later, should be sufficient for
carying oul most routine maintenance and
repair operations

Socket spanners (iee Deiow)

Ralchet, extension pwace and universal

Joirit (for use with sockets)

Torgue wrench

Angle tightening indicator {sse below)

Adjustable spanner

Sel of sump drain plug keys

‘Strap or chain wrench (far fusl and ol

Set of Aian keys

Sat of splined and Torx keys and sockets
{soa balow)

Ball pain hammer

Soft-faced hammer

Puller (universal type, with inter-
changeable jaws)

Cold chisel

Scribar

Scraper

Cantre punch

Macksaw

Fila

Stesl nie/siraight-odie

Axte stands and/or ramps
Troliey jack

Irspeaction light

2 A good range of open-ended, ring and
socke! spanners will be required. Mast
modem vehicles use melric size fastenings
threughout,

3 Split ring spannars (alse known as flare nut
spanners) are particularly useful for dealing
with fusl pipe uniona, en which a canventional

mng or socke! cannol be used because the
pipe is in the way. The mest common sizes
are 17 mm and 18 mm on metric systems.

4 Sockets are avallable in various drive sizes.
Tha half inch square drive size is most widely
used and accepts most lorque wrenches.
Smaller drive slzes (§oF Wit are usetul for
waorking in confined spaces, while for|arge
high-torque fastenings (driveshaft or hub nuts,
crankshaft pulley bolts) X inch drive is most

satisfactory,

5 The humble box spanner should not be
overlooked. Box spanners are cheap and will
sometimes serve as a substitule for a deep
socket, though they cannot be used with a
torgue wrench and are easily deformead.

Angle tightening

& For fastenings such as cylinder head bolts,
many mamnufacturers now specily tightening in
terms of angular rolation rather than an
absolute lorque. After an Initial ‘snug’ torgue
wrench setting, subsequent tightening stages
are specified as angles through which each
bolt must be tumed. Vanations in tightening
torque which could be caused by the
presence or absence af dirt, all 8tc. en the
balt threads thus have no effect. A further
banafit is that there is ne neaed for a high-
range torgue wrench,

T The owner-mechanic who expects lo use
fhis method of lightening only once or twice in
the life of the vehicls may be conlent to make
up a cardboard template, or mark the bolt

LA T ]

............... 2 Injector testing eguipment e W
5 MNormal workshop tools 1
........... 3 Smoketesting equipment &

heads wilh pain! spots, o indicale the angse
required. Greater speed and accuracy will
resull from using ene ol the many angle
tightening indicators commercially available.
Mest of them are Iintended for use with 4 in
drive sockals or keys (see llustration).

Splined bolt heads

8 The conventional hexagen head boll is baing
replaced in many areas by the splined or Ton'
head bolt. This type of bolt has multiple spiines
in place of the hexagon. A set of splined ar
Torz kays will be neaded to deal with female
splined heads Torx bolts with male heads also
enist, and for these Torx sockets will be
neaded. Both keys and sockets are availabls to
accept ¥ in square drives

2 Diesel-specific tools

Basic tune-up and service

1 Besides the narmal range ol spanners,
scrawdrivers and so on, the following tools
and aquipment will be neaded for basic tune-
up and service operations :

Deap sockel for removing and tightaning

sSCraw-in inpeclons

Optical or pulse-sensitive tachometer

Electrical multi-meter, or dedicated glow

plug tesher

Compression or leakgowr! taster

Vacuum pump and/ar gauge

Injector socket

2 The size most commanly required is 27mm.
The sockel nesds ta ba deap in order nol 1o
foul the injecior body, On some sngines it also
neads (o be thin-walled. Suilable sockels ara
sold by Diessllune, Sykes-Pickavant and

1.7 Sykes-Pickavant 800700 angle
tightening gear

2.5 Dieseltune DX 800 optical tachometer
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Snap-0n, 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,
uniess a device such as the Sykes-Pickavant
timing light adapter i available.

4 If an engine i fAitted with a TDC sensor and
a diagnostic socket, an slectronic tachometer
which reads the signals from the TDC sensor
can be used.

5§ Not all engineas have TDC sensors. On
thosa which do nat, the usa of an optical or
puise-gansitive tachomater 19 necessary (eee

ustration).

6 The optical tachometer registers the
passage of a paint mark or (more usually) a
strip of reflective foll placed on the crankshaft
pulley. It is not so conveniant to usa as the
alectronic or pulse-sensiive types, since it
has to be held so that it can "ses’ the pulley,
bast it has the advantngs that it can be used on
any engine, petrol or diesel, with or without a
diagnostic socket.

T The pulse-sensitive tachomaeter uses a
transducer similar to that nesded for a timing
light. The transducer converts hydraulic or
mechanical impulses in an injector pipe into
slectrical signals, which are displayed on the
tachometer as engine speed.

B Some dynamic timing equipment for diesel
engines Incarporates a maans of displaying
angine spead. If this squipment ia avallable, a
separate lachameler will not be reguired,

9 Both optical and pulss-sensitive
tachometers are sold by A. M. Tes! Systems
and Kent-Moore. Oplical tachometers are
sold by (inter alla) Diessltune, and pulse-
sensitive by Souriau and Bosch.

DIY alternative tachometer

10 The owner-mechanic who only wishes to
check tha idie speed of one engine
occasionally may well feel that the purchase
of a special tachometer in not justified.
Assuming that maina slectric light is available,
the use of a stroboscopic disc is a cheap
alternative. The principle will be famillar to
anyona who has used such a disc to chack
the spead of a record-player turmtaksle.

11 A disc must be consiructed ol stiff paper

2.14 Dieseltune DX 900 glow plug tester

or card 1o fit onte the crankshaft pulley (or
camshaft pulley, | appropriate - but
remamber that this rotates at hall speed). The
disc should be white or light-coloured, and
divided using a protracior into reguiar
segmaents with heavy black lines (see Tool
Tip). Tha number of segmants required will
depend on the desired idle speed and the
frequency of the alternating current supply.
For the 50 Hz supply used in the UK and most

of Europe tha figures are as follows:

Spead No of Angle per
{rpm) segments
708 17 211
750 18 22° 30"
BOO 18 24
BS7 14 25" 43
823 13 27" 42

12 Attach the disc to the crankshaft pulley
and paosition the car so that the disc can be
viewed using onty artificial light. A fluorescent
tuba is best. Falling this a low-wattage
incandescent bulb will give better results than
a high-wattage one. Run the engine at idle
and observe the disc,
Warning - Do not run the engine
in 8 confined space without some
muans of extracting the exhaust
fumes.

13 If the engine spedd comesponds (o the
calculated disc speed, the disc segrnants will
appaar to be stationary. If the speed is
different, the sagments will appear to drift in
the direction of angine rotation (too fast) or
against it (loo slow). The segments will also
appear to ba stationary al multiples or sub-
multiplas of the calculated speed - twice or
hall the speed, and 50 on - B0 SOME CoOMMonN
sanse must be used.

14 It is possible 1o lest glow plugs and their
conirol circuitry with 4 multi-meter, or even [lo
a limited extent) with a 12 voll test lamp. A
purpose-made glow plug tester will do the job
faster and ls much easier to use, but on the
other hand it will net do anything else {see

illustration).

15 If it is decided to purchase a multi-mater,
make sure that it has a high current range -
ideally 0 to 100 amps - for checking glow plug

2.15 Sykes-Pickavant 300510 engine
analyser/multi-mater

current draw. Soma meters reguire an
external shunt to be fitted for this. An
inductiva clamp connection is prefermed for
high current measuremeni since it can be
usad without breaking into the circuit. Other
ranges required are dc voltnge (0 to 20 or 30
voits is suitable for most applications) and
resistance. Some metors have a continuity
buzzer in addition to a resistance scale ; the
buzzer is particularly useful when working
single-handed (see illustration).

18 Glow plug testers are available from
makers such as Beru, Disasiiune and Kent-
Moare. Some ingorparate a "hot test chamber'
in which the heating of individual plugs can be
obsarved,

Compression tester

17 A tester specifically intended for diesel
engines must be used (see illustration). The
push-in connectors used with some petrol
angine compreasion teslers cannat be used
for diesel engines becauss of the higher
pressures involved, instead, the diesel engine
compression tester screws into an injector or
glow plug hole, using one of the adapters
supplied with the tester,

18 Most comprossion testers are used while

2.17 Diessltune DX 511 compression tester
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3.4 Dial test indicator and stand being 3.6a DT1 and locally-made bellcrank
used to check swirl chamber protrusion adapter for timing a Bosch VE pump

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

cranking the sngine on the startar motor, A

few, such as the Diessttuna DX 511, can be
used with the engine idling. This gives more.

raliable results, since It is hard to guarantes
that cranking speaed will not fall in the course
of testing all four cylinders, whersas |dle
apasd will remain constant.

18 Recording testers, which produce a pen-
and-ink trace for each cylinder, are avallable
from A. M. Test Systems and Kent-Moors.
Naon-recording testers are more common and
are avallable from Dieseltune and Sykes-
Pickavant as well as the makers pravicusly
maritioned.

Leak-down tester

20 The leak-down tester measuras the rate at
which air pressure is lost from each cylinder,
and can also be usad to pinpoalnt the source of
pressure loss (valves, head gasket or boras), It
depends on the availabllity of a supply of
compressed air, typically al 5 to 10 bar (73 1o
145 Ibffin®). The same tester (with differant
adapters) can be used on both paetrol and
diesel angines {see lllustration).

21 In use, the taster is connected to an air
linre and to an adapter screwed into the
injgctor or glow plug hole, with the piston
concerned at TDC on the compression siroke.
Laak-down testers are offered by Dieseltune,
Sykes-Plckavant and othars,

Vacuum pump and/or gauge

22 A vacuum gauge, with suitable adapters,
is useful for locating blockages or air leaks In
the supply side of the fuel system. A simple
gauge is used with the engine running to
create vacuum in the supply lines. A hand-
hald vacuum pump with its own gauge can be
used without running the engine, and is also
usaful for bleading the fuel system when &
hand priming pump s not fitted (see
illustration),

1 It work is undertaken which disturbs the
position of the fusl injection pump, cerain
tools will be needed to check the injection
timing en reassembly. This also applies if the
pump drive is disturbed - Including renewal of
the timing belt on some models. Checking of
the timing Is also a necessary part of faull
diagnosis when Investigating complaints such
as power loss, knock and smoke,

Static timing tools

2 Static timing is still the most widely-used
method of satling diese! injection pumps. It is
time-consuming and sometimas massy.
Pracision measuring Instruments are often
needed for dealing with distributer pumps.
Good results depend on the skill and patience
of the operator.

3 The owner-mechanic who will only be
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3.7 DTl and adapter used for timing Lucas/CAV pump

dealing with one engine should refar to the
appropriate text to find out what tools will ba
required. The diesel tune-up specialist will
typically need the following :
Dial test indicator (DT1) with magnatic
sfand
DTl adapters and probes for Bosch ar
CAV distributor pumps
Timing gear pins or pegs (when applicable)
Crankshaft or flywhesi locking pins (when
applicable)
Dial test indicator and magnetic stand

4 This Is a useful workshop tool for many
oparations besides timing. It is the most
accurate means of checking the protrusion or
recession of swirl chambers, pistons and
liners when renewing cylinder head gaskets. If
major averhauls are undertaken it can aiso be
used for measuring values such as crankshaft
endficat (see ilustration),

5 Two OTis may be needed for setting the
timing on some engines - one to measure the
pump plunger or rotor movement and one to
measure angine piston position.

DTl adapters

6 Adapters and probas for fitting the DTI to
the distributor pump are of various paftems,
due partly to the need to be abls to usa them
in genditions of poor access on the vehicle
(see ilustrations). This maans that the sama
adapter cannot necessarlly be used on the
same type of pump and engine | the under-
bonnet layout s different. On the bench it is
aften possible to usa simpler equipment.

7 A spring-loaded proba is used on some
CAV/RotoDiesel pumps to find the timing
groove in the pump rotor (see llustration).

Timing gear pins or pegs

8 Pins or pegs are used on some angines to
lock the pump andf/or the camshatt in a
particular pasition. They are generally spacific
to a particular engine or manufacturar. It is
somelimes pessible to use suitably sized
dowel rods, drill shanks or bolts instead.

Crankshaft or flywheel locking pins

9 These are used for locking the crankshaft at
TDG (or at the injection point on some
models),

10 The crankshaft locking pin is Inseried
threugh a hole in the side of the crankcase
after removal of a plug. and enters a slot in a
crankshaft counterweight or web. The
flywheel pin passes through a hole in the
flywhee! end of the crankcase and enters a
hele in the flywheel. Again, suitably sized rods
ar boits can sometimes be used instead.

Dynamic timing tools

11 Dynamic timing on diese! angines has not
ye! become widespread, due no doubt in part
to the relatively expensive egquipment
required. Additionally, not all wvehicle
manutacturers provide dynamic timing values.
In principle it makes possible much faster and
more accurate checking of the injection
timing, just as on petrol engines. It can also be
used to verify the oparation of cold start
advance systems.

12 Most dynamic timing equipment depends
on canverting mechanical or hydraulic
impulses in the injection system inta slectrical
signals. An altemative approach is adopled by
one or two manufacturers who use an optical-
to-electrical conversion, with a sensor which
scraws into a glow plug hole and 'sees’ the

3,14 Clamping a timing light transducer
onto an injector pipe

light af combustion. The slectrical 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 engine has a TDC sensor
{er provision for fitting ona) and the timing
equipment can read the sensor output, this is
not & problem. Some engines have neither
timing marks nor TDC sensors. In such cases
there is no choice but 1o establish TDC
accurately and maks marks on the lywheel or
crankshaft puliey,

Timing lights

14 The simplest dynamic timing equipmeant
uses a transducer le converi the pressure
pulse |n the injector pipe Into an electrical
signal which triggers a timing light. Such
transducers are ol two types - In-line and
clamp-on (see llustration).

15 The in-line transducer is connacted into
Mo 1 injector pipe using adapters to sult the
fuel pipe unions. The electrical connaction
from the transducer goes to the timing light,
which will alse require a 12 volt or mains
supply o energisa its tube.

16 The clamp-on transducer s used In a
similar way but instead of actually tapping into
the injector pipe it clamps onte it. The
transducer must be of the right size for the
pipe concemed and any dirt, rust or protective
coating on the pipe must be removed.

17 Tha positien of the clamp-on transducer
on the plpe is Important. The injection pulse
takes a finite amount of time to travel fram
one end of the pipe to the other. If the
transducer is in the wrong place, a falsa result
will be obtained. Place the transducer as
directed by the equipment ar engine
manufacturer.

18 The timing light itsalf may be an axisting
inductive type light normally used on patrol
engines, [ the transducer outpul is suitable.
Other types of transducer can only be used
with their own timing light.

Diagnostic analysers

19 Diagnestic sngine analysers (Crypton,
AVL, Souriau etc:) will display timing and speed
Information with the ald of diesel adapters or
interface units. These will normally be specific
fa the equipmen!t concerned, consull tha
manufacturers for datails.
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3.22a Sykes-Plckavant 300540 dissel
timing light adapter
20 The outpul from the Sykes-Pickavant
diesel adapter can be used to drive tha
inductive HT pick-up on a diagnostic analyser.
Injection testers
21 Injection testers are halfway beiween
simple timing lighttachomelar combinations
and full-blown diagnostic analysers. Thay
interpret the transducer output to provide a
‘start-gl-injection’  signal, enabling
compatison fo be made between all the
injectors on an engine, so that defective
injectors can be identified,
22 The diesel adapter sold by Sykes-
Pickavant for use with a conventional
inductive timing light has an injection testing
facility (see illustration). More sophisticated
squipment, such as the AVL Diessl injection
Tester 873 (see Mustration), accepts an input
from the engine's TDC sensor (if fitted) as
well, giving a digital read-out of injection
timing without the need for a stroboscope.

Remembaer that even diesal fuel is
inflammabile whan

1 Some kind of injector tester will be needed
it it Is wished to identity defective injectors, or
to test them after cleaning or prolonged
storage. Varnous makes and models are
available, but the essential components of all
of them are a high pressure hand-operated
pump and a pressure gauge.

2 For salely reasons, injector test or
calibration fMuid should be used for banch
testing rather than diesel fuel or paraffin, Use
the fluid specilied by the maker of the test
equipment if possaible,

3 One of the simplest testers currently
available is Diesaltune's DX 710 (see

3.22b AVL Diesel Injection Tester 873

Mustrations). This has the advantage that
{access permitting) it can be used to test
opening pressure and back leakage without
removing the Injectors from the engine. Its
small resarvolr makes it of limited use for
bench testing, but good results can be
obtained with practice.

4 Another method of testing injectors on the
angine s to connect a pressure gauge mio the
line between the injection pump and the
injector. This test can also detect faults
caused by the injection pump high pressure
piston or delivery valve.

6 The workshop which tests or calibrates
Injectorn regularly will need a bench-meunted
testar. Thase testers have a lever-operated
pump, and a larger fluid resarvoir than tha
hand-held tester. The best models also
incorporale a transparent chamber for safe
viewing of the injector spray pattern and
perhaps a test fluid recirculation system (see

ilustration)

8 Some means of extracling the vapour
produced when testing, such as a hood
connected to the workshop's fume extraction
system, is desirable. Although injector test
fluld ia relativaly non-toxic, its vapour is not
particularly pleasant to inhale.

4.3a Disasltune DX 710 tester in use on the

The equipment needed for testing and
calibration of injection pumps is beyond the
scope of this book. Any such work should be
antrusted to the pump manufacturer’s agent -
though the opportunity is taken to say yst
again that the injection pump is often blamed
for faults when in fact the trouble lies
alsowhers,

Sedrigs 2

UETH e Ll N :,

1 smmmumdmmr
tes! for cars and lght commaercial vehicles.

2 Smoke testing equipment falls into two
categories - mdirect and direct reading. With
the indirect systems, a sample of exhaust gas
s passed over a filler paper and the changs in
opacity of the paper is measured using a
saparate machine. With the direcl systems., an
optically sensitive probe measures the apacity
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4.5 Dieseltuna 111 injector tester

6.3a Bosch smoke sampling kit {left) and measuring unit

of the exhaust gas and an immediate read-out
is available,

3 The smoke sampling kit from Bosch i an
example of the indirect reading system and s
usad in conjunctien with a photoslectric
measuring unil. Dieseltuna’s Smokamater is
an axample of the direct reading machina
[see Mustrations).

4 As far as the DIY mechanic s concemad,
the purchase of smaoke tesling egquipment is
unlikely to be an economic proposition. If
accurate smoke testing is necessary, take the
vehicle to an MOT testing station or a Diesal
injection specialist.
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This is a guide 1o getting your vehicla through the MOT test.
Obviously it will not be possible to sxamine the vehicle to the same
standard as the professional MOT tester, Howaver, ‘working through
the loliowing checks will enable you to identify any problem areas
before submitting the vehicle for the test.

Where a testable component Is In borderline condition, the testar
has dizgretion In deciding whether to pass or fall it. The basls of such
discretion is whether the tester would be happy for a closs relative or
friend to use the vehicle with the component in that condition. If the
yvehiole presanted ks clean and evidently well cared for, the tester may
be more inclined to pass a bordarfine companant than if the vehicie is
sorufty and apparently neglacied.

It has only bean possible to summarise the test requirements hara,
basad on the regulations in force at the time of printing. Test standards
areé becoming increasingly stringent, although there are some
exemptions for older vehicles. For full detalls obtain & copy of the Haynes
publication Pass the MOT! (available from stockists of Haynes manuals),

An assistant will be needed to help carry out some of thess chacks.

The checks have been sub-divided Info four categories, as fallows:

ON THE GROUND

Handbrake

] Teat the operation of the handbrake.
Excassive travel (too many clicks) indicales
incorrect brake or cable adjustment.

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

[] Depress the brake pedal and check that it
does not creap down to the foor, indicating a
master cylinder fault. Release the pedal, wait
a few seconds, then depress it again, If the
peadal traveis nearly to the floor before firm
resistance is fall, brake adjustmant or repair is
necessary. If the pedal feels spongy, there is
air in the hydraulic system which must be
removed by bleeding.

[] Check that tha brake pedal s secure and in
good condition. Check also for signs of fluid
leaks on the pedal, floor or carpets, which
would indicate failed saals in the brake master
eyfinder,

[0 Check the servo unit (when applicable) by
operating the brake pedal several times, then
keaping the pedal depressed and starting the
engina. As the engine starts, the pedal will
mova down slightly. If not, the vacuum hose or
the servo tsell may be faulty.

Steering wheel and column

[Z] Examine the steering wheel for fractures or
loosaness of the hub, spokes or rim.

[ Mave the steering wheel from side to side
and then up and down, Check that the
steering wheel is not loose on the column,
indicating wear or a loose retaining nul
Continue moving the steasring whesl as before,
but also tum it slightly from left to right.

[[] Check that the steering wheal is not loosa
on the column, and that thers I8 no abnormal

maovement of the steering wheel, indicating
wear [n the column support bearings or
couplings.

Windscreen and mirrors

[ The windscresn must be free of cracks or
other significant damage within the driver's
field of view. (Small stone chips are
acceptable.) Rear view mirrors must be
sacure, Intact, and capable of baing adjusted,
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Seat belts and seals

Neote: The following checks are applicable fo
afl seat balls, frant and rear,

[ Examina the webbing of all the bells
(including rear beits If fitted) for cuts. senous
fraying of deterioration. Fasten and unfasten
each bell to check the buckles. If applicabile,
check the refracting mechanism, Check the
sacurity of ail seat balt mountings accessibla
from Inside the viehicle

1 The front seats themselves must be
sacurely attached and the backrests must
lock in tha upright position,

Doors

{1 Both front doors must be able to be opened
and closed from oulside and inside, and must
latch sacurely whean closed,

ZGhmlcsmn'tuﬂmn
WITH THE VEHICLE ON THE
GROUND

Vehicle identification

1 Number pfates must ba in good condition,
aacure and legibla, with letters and numbers
cormectly spaced - spacing at (A) should be
twice that at (B)

[] The VIN plate and/ar homologation plate
must be legible,

Electrical equipment

[ Switch on the ignition and check the
oparation of the horm.

[[] Chack the windacreen washers and wipers,
examining the wiper blades; renew damaged
or panshed blades. Also check the operation
of the stop-lights.

] Check the operation of the sidelights and
number plate lights, The lenses and reflsctors
must be sacure, clsan and undamagsd.

[ Check the opemation and alignment of the
headlights. The headlight reflectors must not

bhe tarnished
undamaged,
[l Switch on tha ignition and chetk the
oparation of the direction indicators (including
ihe instrument panal tall-tale) and the hazard
warning lights. Operation of the sidelights and
stop-lights must not affect tha indicators - If it
does, the cause s usually a bad sarth at the
rear light cluster.

L] Cheak the operation of the rear foglight(s),
Including the warning light on the instrumeant
panal or in the awiteh.

Footbrake

and the |anses must be

] Examine the master cylinder, brake pipes
and servo unit for leaks, loose mountings,
cofrosion or other damage.

1 The fluid reservolr must be sacure and the
fluid leval must be between the upper (A) and
lower (Bl markings.

(] Inspact bath front brake Nexible hosas lor
cracks or daterioration of the rubber. Turr the
stearing from lock to lock, and ensure that the
hoses do not contact the whesi, tyre, or any
part of the stearing or suspansion mechanism,
With the brake pedal firmly depreassed, chech
the hoses for bulges or lasks under pressun.

Steering and suspension

[ Have your assistant tym the stearing wheel
from side to side slightly, up to the point where
the steering gear just begins to transmit this
movemant {o the roadwheals. Check for
axcassive free play betwesn the steanng
whaal and the steering gear, indicating wear or
insecurity of the steerfng column |oints, the
column-to-steering gear coupling, or the
stearing gear I{salf.

[] Have your assistant turn the steering whesl
more vigorously in each direction, so that tha
roadwheals just begin to turn. As this s done,
axamineg all the steering |oints, linkages,
fittings and attachments. Remew any
componént that shows signs of wear or
damage. On vehicles with powsr stearing,
check the security and condition of the
stearing pump, drivebelt and hoses,

[l Check that the vehicle s standing level,
&nd at approximataly the correc! ride height.

Shock absorbers

7 Dapress each cormer of the vahicla in turn,
then relagsa it The vahicle should rise and
then settle n its normal position. If the vehicle
continues to rise and fall, the shock absorber
Is defective. A shock abeorber which has
seired will aiso cause the vehicls 1o fail.
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Exhaust system

[[] Start the engine. With your assistant

hoiding a rag ovar the talipips;, check the
entire system for leaks. Repalr or renaw
leaking sections.

mmmmﬁ

Jack up Hllhvnlmdmrnrﬂu vehicte,
and securely support it on axle stands.
Position the stands clear of the suspension
assemblies. Ensure that the wheals are
clear of the ground and that the steering
can be turmod from lock to lock.

Steering mechanism

[l Have your assistant turn the steering from
lock to jock. Check that the steering turms
smoothly, and thal no part of the steering
mechanism, including a wheel or tyre, fouls
any brake hose or pipe or any part of the body
structiure.

[Cl Examine the stearing rack rubber galters
for damage or insacurity of the retaining clips.
If power stearing is fitted, check for signs of
damage or leakage of the fiuld hosss, pipes or
conneatiens. Also check for excessive

stiffness or binding of the slsaring, & missing
split pin or locking device, or savera corrosion
of the body structure within 30 cm of any
steering componant attachment paint.

Front and rear suspension and
wheel bearings

[ Starting at the front right-hand side, grasp
the madwheel at the 3 o'clock and 9 o'clock
posifions and shake it vigorously. Check for
free play or insecurity al the wheel bearings,
suspension balljoints, or suspansion mount-
ings, pivols and attachments.

[ Now grasp the wheel at the 12 o'clock and
& o'clock positions and repeat the previous
inspaction. Spin the wheel, and check for
mughness or tightness of the front whesl
bearing.

LI excess free play is suspected at a
compoanent pivat point, this can be confirmed
by using a large screwdriver or similar tool and
lavering batwesn the mounting and the
component attachment. This will confirm
whether the wear is in the pivot bush, iis
retaining bolt, er 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 wheals.

Springs and shock absorbers

[ Examine the suspansion struts (when
applicable) for sarigus fluid leakage, cormosion,
or damage o the casing. Also check the
sacurity of the mounting points.

[ eoll springs are fitted, check that the
spring ends locate in thelr seats, and that the
sprimg is not corroded, cracked or brokean.
2 leaf springs are fitted, check that all
leaves are intact, that the axle is secursly
attached to sach spring, and that there is no
daterloration of the spring eye mountings,
bushes, and shackles.

{1 The same general checks apply 1o vehicles
fitted with other suspension types, such as
torsion bars, hydraulic displager units, etc.
Ensure that all mountings and attachments amn
secure, that thers are no signs of excessive
wear, cormosion or damage, and (on hydraulic
types) that thers are no fluid leaks or damaged
pes.

glmpﬂt the shock absorbers for signs of
serious fiuid leakage. Cheok for wear of the
mounting bushes or attachments, or damage
to tha body of the unit.

Driveshafts
(fwd vehicles only)

71 Aotate each front wheel in turn and Inspect
the constant velocity joint gaiters for splits or
damage. Also check that sach driveshaft is
straight and undamaged.

Braking system

O possible without dismantling, check
brake pad wear and disc condition, Ensurs
that the friction lining material has not wom
excassivaly, (A) and that the discs are not
fractured, pitted, scored or badly womn (B).

[ Examine all the rigld brake pipes
undarneath the vehicle, and the flaxible
hose(s) at the rear, Look for corrosion, chafing
or insecurity of the pipes, and for signs of
bulging under pressure, chafing, splits or
deterioration of the flexibie hoses,

[0 Look for signs of fluid leaks at the brake
calipers or on the brake backplates. Repair or
renew leaking companents.

[ Slowly spin each wheel, while your
assistant depresses and releases the
footbrake. Ensurs that each brake is operating
and does not bind when the pedal is releasad.
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[ Examine the handbrake mechanism,
chacking for frayed or broken cables,
8XCESSIVE COMoSion, of wear o insscunty of
tha linkage. Check that the mechaniam works
on each relevant whesl, and releases fully,
without binding.

it is not possible to lest brake efficiency
without spacial eguipmant, 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 fusl tank (inciuding the filler
cap)., fual pipes, hosas and unlons. All
components must be securs and free from
leaks.

[ Examine the exhaus! aystem over its sntire
*rtn-m_h. checking for any damaged, brokan or
missing mountings, security of the retaining
clamps and rust or cormosion,

Wheels and tyres

£l Examine the sidewalls and tread area of
each tyre in turmn. Check lor cuts, laars, lumps,
bulges, separation of the tread, and exposure
af the ply or cord due to wear or damage.
Cheack that the tyre bead is comactly saated
on the whesl rim, that the valve is sound and

properly seated, and that the wheel s nat
distorted or damaged.

[ Check that the tyres are of the cormect size
for tha vehicle, that they are of the same size
and type on sach e, and that the pressures
are correct.

£l Check the tyrs tread depth. The lsgal
rminimum at the time of wiiting is 1.6 mm over
at least three-guarters of the tread width.
Abnormal tread wear may indicate incomect
front wheel alignment.

Body corrosion

[0 Check the condition of the entire vehicle
structure far signs of cormoslon in load-bearing
arsas. (Thess include chassis box sactions,
side sills, cross-members, pillars, and all
suspension, steefing, braking systermn and
seat bell mountings and anchorages.) Any
cofmosion which has serously reduced the
thickness of a load-bearing area s likely to
cause the vehicle 1o fall. In this case
professional repairs are likaly to be neaded.
L] Damage or comosion which causes sharp
of otherwise dangerous sdges to be exposed
will also cause the vehicle to fail,

Petrol models

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

[ Befors any measuremants are carmied out,
raise the engine speed to wound 2500 rpm,
and hold it at this speed for 20 seconds. Allow

the engine speed to retum to idle, and watch
for smoke smissions fram the exhaust
tallpipe. If the idie speed s obviously much
too high, or f dense blus or cleary-visible
black smokes comes from the talpipe for mons
than § seconds, the vehicls will fail. As a rule
of thumib, blue smoke signifies oil being burnt
{engine wear) whils black smoke signifies
unburnt fuel (dirty alr cleanar element, or other
carburettor ar fuel system fault),

[ An exhaust gas analyssr capable of
measuring carbon monoxide (CO) and
hydrocarbons (HC) |s now needed. if such an
instrument cannol be hired or bomowed, a
local garage may agres to perform the check
for a small fee.

CO emissions (mixture)

O AL the time of writing, the maximum CO
lewved at kdka is 3.5% lor vehicles first used after
August 1986 and 4.5% for older vehicles.
From January 1986 a much tighter himil
{around 0.5%) applies lo calalyst-equipped
vehicles first used from August 1982, If the
CO level cannol bé reduced far snough to
pass the tes! (and the fusl and ignition
systems are otherwise in good condition) then
the carburettor ls badly worn, or ther |s some
preblem in the fuel injection system or
catalytic converter (as applicable).

HC emissions

1 with the CO emissions within limits, HC
emissions must be no more than 1200 ppm
(parts per million). if the vehicle fais this test
al idle, i1 can be re-lested 8t around 2000 rpm;
if the HC level is then 1200 ppm or less, this
counts as a pass.

[l Excessive HC emissions can be caused by
ol bsing burnt, but they are mons likely to be
dus to unburnt fusl.

Diesel models

[0 The only amission test applicable to Diesel
engines is the maasuring of exhaust smoke
density. The test involves accelerating the
engine several times to its maximum
unioadied speed.

Nole: It is of the utmast importance that the
anging timing bel! /= in pood condition before
the fes! is carmed out.

[ Excesaive smoke can be caused by a dirty
air cleaner element. Otherwiss, professional
adwvice may be needed to find the cause.
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Engine turns but will not start [l Valve(s) sticking
(hot or cold) gvm spring(s) weak or broken
[Low cranking speed (sea below) Feor compression (Sectien 3)
[ Poor compression (Section 3) il Svarhenting (Sectien 15)
[[INo fusl in tank Clinjector pipais) wrongly connected or
The majority of starting problems an small [0 Air in Tuel am (Section 4 wrong type
diesel engines are electrical In arigin. The [TIEuel feed ﬁﬂcﬁm [530%:1 5) [ Valve timing Incormect
mechanic who is familiar with petrol engines [ Fuel contaminated [Clinjector(s) faulty or wrong type
but less so with diesel may be inclined to view  [1Stop solenoid defective (Section 17) Elinjection pump timing incarrect
the diesal's injectors and pump in the same =) Major mechanical fallure [l Injection pump faulty or wrong type
light as the spark plugs and distributor, but [, intarnal faull
this is genarally a rnistake, njection pump i - Lack of power (Section 6)
When Investigating complaints of difficut  Low cranking speed [ Accelerator linkage not moving through full
starting for someone eise, make sure that the [ Inadequate battery capacity travel (cable slack or pedal obstructed)

correct starting procedure is understood and
Is being follewed. Some drivers are unaware
of the significance of the preheating warning
light - many modern engines are sufficiently
forgiving for this not to matter in mild weather,
but with the ensat of winter problems begin.
As a rule of thumb, if the engine is difficult
to start bul runs well when it has finally got
geing, the problem is electrical (battery,
starter motor or preheating system). I poor
performance s combined with difficult
starting, tha problem Is likaly to be in the fuel
system. The low pressure (supply) slde of the
fuel system should be checked before
suspecting tha injectors and injection pump.

The following table lists various possible
causes of faults. Further discussion of somea
faults will be found in the Sections indicatad,

mmmwfmtm

[Tl Incomect use of preheating system

[ Preheating system fault

I Fuel waxing (in very cold weather] (Sectidn 5)

[JOverfusling or cold start advance
mechanism defective

[Incomect grade of oll (Lubricants, flulds and
capacities)

Tl High resistance in starter motor circuit

7] Starter moter intermal fault

Engine is difficult to start

[Mincarrect starting procedure

[T1Battery or starter motor fault (Chapters 2
and 5)

[l Praheating systam fault

I Air in fuel systam (Section 4)

[1Fuel feed restriction (Section 5)

[0 Poor compression {(Section 3)

[OValve clearances incomect

1 Valves sticking

[ Blockage in exhaust system

[CValve timing incorract

[ Injector{s) faulty

[Dinjection pump timing incomect

[ injection pump intarmal fault

Engine starts but stops again
[ Fuel vary low in tank

[T A in fuel system (Section 4)

Cldle adjustmant incomrect

[[1Fuedl feed restriction {Sectian 5)

[ Fuedl return restriction

D Alr cleanar dirty

D Bleckage in induction system

[ Blockage in exhaust system
[injector(s) faulty

Emn- ME;H stop when
[Stop solenoid defective (Section 17)

Misfiring/rough idle

[T Air cleaner dirty

[T Blockage in induction system
[ Air in fuel system (Section 4)
[1Fuel feed restriction (Section 5)
[[Valve clearances Incomect

[Hinjection pump control linkages sticking or
maladjusted

[T Air cleaner dirty

[[IBlockags in induction system

[ Air in fusl system (Section 4)

[(Fuel feed restriction (Section 5)

[[1Valve timing incormect

[Dinjection pump timing incomect

[[IBlockage In exhaust system

[[Turbo boost pressure Inadequate, when
applicable (Section 7)

[1Valve clearances Incorrect

[[l Poor compression (Section 3)

[ Injector(s) faulty or wrong type

[injection pump faulty

Fuel consumption excessive
(Section 8)

[ External leakage

[ Fusl passing inte sump (Saction 9)
[l Air cleanar dirty

1 Blockage In induction system
[ClValve clearances incorrect
[1]Valve(s) sticking

[Vvalve spring(s) weak

[l Poar compression (Section 3)
| Valve timing incomeact

O Injection pump timing incorrect
Clinjector(s) faulty or wrong type
Clinjection pump faulty

Engine knocks (Section 10)

ClAIr in fuel system (Section 4)

ClFuel grade incomect ar quality poor

Clinjector(e) faulty or wrong type (Section 10)

[ Vaive spring(s) weak or broken

[IValvels) sticking

[CIVaive clearances Incorrect

[ Valve timing Incormect

Cinjection pump timing Incomrect

[Piston protrusion excessive/head gaskat
thickness inadequate (after repair)

PR e -
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[1Valve recess incorrect (after repalr)

[Tl Piston rings broken or wom

[l Pistons and/or bores worn
[1Crankshaft bearings wom or damaged
[l Small-end bearings worn
[[]Camahaft wom

Black smoke in exhaust

(Section 11)

[l Air cleanar dirty

[ Blockage in induction systam

[IValve clearances Incormect

1 Poor compression (Section 3)

CTurbo boost pressure inadequate, when
applicabla (Section 7)

[ Blockage in exhaust system

[ Valve timing incorrect

Cinjector(s) faulty or wrong type

Cinjection pump timing incorrect

[Dinjection pump faulty

Blue or white smoke in exhaust

(Section 11)

[[IEngine oil incomract grade or poor quality
{Lubricants, flulds and capacities)

DGlow plug(s) defective, or controller faulty
{smoke at start-up only)

[T Alr cleaner dirty[Chapter 2)

[ Blockage in induction systam

[[Ivalve timing Incormect

M Injection pump timing incarrect

[injector(s) defective, or heat
damaged or missing

{Z1Engine running too cool

7100 entering via valve stems (Section 12)

[ Poor compression (Section 3)

[[1Head gasket blown

[1Pistan rings broken or wom

[JPistans and/or bares wom

oil excessive
(Section 13

[ Extarnal leakage (standing or running)

I New engine not yet run-in

[[lEngine oil incorrect grade or poor quality
{Lubricants, Nuids and capacitias)

C1QM level too high

[[] Crankcase ventilation system obstructed

[T 0Nl leaking from oil feed pipe into fual feed
pip=

[0l leakage from ancillary compenent
[vacuum pump etc.)

[C1 Ol leaking into coolant

[[1Gi leaking into injection pump

[T Air cleanar dirty

[71 Blockags in Induction system

[71 Cylinder bores glazed (Section 14)

[ Pistan rings broken or wom

[[] Pistons and/or bores wom

[[1Valve stems or guides womn

[1Valve stem oil seals wom

Overheating (Section 15)

[[1Goolant leakage

[TIEngine oll level too high

[ Electric cooling fan malfunctioning
[ Coolant pump dafective

[T Radiator clogged externally

shialds

{7l Radlistor clogged Intarnally

[[] Coclant hoses blocked or collapsed

[[1Coolant reservoir pressure cap defective or
Incomect

[0 Coolant thermostat defective or incormect

[0 Thesrmostat missing

[ Air cleaner dirty

[Tl Blockage in induction system

[T Blockage in exhaust system

[ Head gasket blown

[0 Cylinder head cracked or warped

[(Valve timing incorrect

Dinjection  pump
(over-advanced)

Cinjector(s) faulty or wrong type

[ injection pump faulty

Climminent saizure (pistan pick-up)

Crankcase cessive
(oil being m“

[ Blockage in crankcase ventilation system
[ Leakage In vacuum pump

[ Piston rings broken or sticking

[ Pistons or bares wom

[ Head gasket blown

Erratic running

[ Operating temperature incorrect

[l Accelerator linkage maladusted or sticking

ClAir cleaner dirty

[l Blockage in Induction system

[C] Adr fin fuel systam (Section 4)

[Clinjector pipeis) wrengly connected or
wrong type

[0 Fuel feed restriction (Section 5)

[l Fuel return restriction

[JValve clearances incomect

[]Valve(s) sticking

[ Valve spring(s) broken or weak

[l Valva timing incomect

[l Poor compression (Section 3)

[ injectoris) faulty or wrong type

Cinjection pump mountings loosse

[Jinjection pump timing incomect

Clinjection pump faulty

Vibration

[ Accalerator linkage sticking

[J Engine mountings loose or wom

[ Cooling fan damaged or loosa

[Crankshaft pulley/damper damaged or
loose

Oinjector pipe{s) wrongly connected or
wrong type

CIVahve(s) sticking

CIFlywheal or (when applicable) flywhesl
housing loose

[l Poar (unaven) comprassion (Section 3)

Low oil pressure

C10il lavel low

10/l grade or quality incorrect (Lubricants,
fluidls and capacities)

LIl filter clogged

[ Overhaating (Section 15)

[10il contaminated (Section 16)

[ Gauge or waming fight sender inaccurate

Ol pump pick-up strainer clogged

timing  incorrect

[710fl pump suction pipe loose or cracked

[ Oil pressure rellal valve defsctive or stuck
opern

[ Ol pump warm

71 Crankshaft bearings wom

High oil pressure

[0l grade or quality incarrect (Lubricants,
fiuicts and capacitias)

[ Gauge Inaccurate

[0l pressure relief valve stuck shut

Injector pipe(s) break or split
repeatedly

[CIMissing or wrongly located clamps
ClWreng type or length of pipe
CIFaulty injector

[ Faulty deilvery vaive

1 Poor compression may give rise to a
number of faults, including difficult starting,
loss of power, misfiring or uneven running and
smoka in the exhaust.
2 Before looking for mechanical reasans for
compression loss, check that the problem s
not on the induction side. A dirty air cleaner or
some other blockage in the induction system
can restrict air Inlet to the point wheare
compression suffars.
3 Mechanical reasons for low comprassion
Includa :

a) Incorect valve clearances

b) Sticking valves

c) Weak or broken valve springs

d) Incarrect vaive liming

e) Worn ar burnt valve heads and seals

fi Wom valve stems and guides

g) Head gaskel blown

h) Piston rings broken or sticking

{| Pistons or bores wom

k) Head gaskaet thickness incormect (after

rebuild)

4 Compression loss on one cylinder alone
can be due to a defective or badly seated
glow plug, or a leaking injector sealing
washer. Some engines also have a cylinder
head plug for the insertion of a dial test
Indicator probe when determining TDC and
this should not be overlooked.
5 Compression loss on two adjacent
cylinders is almost certainly due to the head
gaskat blowing betwesn them. Somatimes the
fault will be corrected by renewing the gaskal
but a blown gasket can also be an indication
that the cylinder head itself is warped. Always
check the head mating face for distortion
when renewing the gaskel. On wet liner
engines also check liner protrusion.

Compression test

B8 A compression tester specifically intended
for diesel engines must be used, because of
the higher pressures involved - ses Chapter 3.
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3.14a Leakdown test adapter being fitted
to a glow plug hole

The tester is connected to an adapter which
screws into the glew plug or injector hole.
Nermally sealing washers must be used on
both sides of the adapter.

T Unless specific instructions to the contrary
are supplled with the tester, observe tha
following paints :

a) Tha battary musi be in a good state of
charge, the air cleansr elemeant must be
clean and the engine should be at normal
operating temperature

b) All the infectors or glow plugs should be
removed before starting the test. If
rarmoving the infectors, &lso remove their
heat shields (when fitted), otherwise they
may ba bigwn out

c) The stop control lever an the injection
pump must be operated, or the stop
solenoid disconnected, fo prevent the
engine from running or fue! from being
discharged

8 There is no need to hold the accelerator
pedal down during the test because the diesal
engine air inlet is not throttled. Thare are rare
exceptions to this case, when & throttle vahlve
Is used to produce vacuum for servo or
governar operation.
8 The actual compression pressures measured
are not so Important as the balance batween
cylinders. Typical values at cranking speed are:

Good condition - 25 to 30 bar (363 to 435

i)

Minimuwm - 18 bar (261 Ibffin)

Maximum difference betwesn cylinders - §

bar (73 tbffin’)
10 The cause of poor compression |8 less
easy to eslablish on a dlesel engine than on a
petrol ona. The effect of introducing oll into
the cylinders (wet testing) is not conclusive,
because there is a rsk that the oil will sit in the
bowl in the piston crown (direct injection
engines) or in the swifd chamber (indirect)

instead of passing to the rings.
Leakdown test

11 A leakdown test measures the rate at
which compressed alr fed into the cylinder is
lest. It is an alternative lo a compression test
and in many ways it is better, since it provides
easy identification of where pressure loss is
oocurring (pisten rings, valves or head
pgasket). However, It does require a source af

3.14b Whistie fitted to adapter to find TDC

comprassed air.

12 Before baginning the test, remove the
cooling system pressure cap. This Is
necessary because il there I a leak Into the
cooling system, the introduction of
compressed air may damage the radiator.
Similarty, it is advisable to remove the dipstick
or the oil filler cap to preven! excessive
crankcase pressurisation.

13 Connect the tester to & compressad air
line and adjust the reading to 100% as
instructed by the manufaciurer.

14 Remova the glow plugs or Injectors and
screw the appropriate adapter Inte a glow
plug or injector hole. Fit the whistle to the
adapter and turn the crankshaft. When the
whislle begins to sound, the piston In
guestion s rislng on compression. When the
whistle stops, TBC has been reached [see
lustrations).

16 Engage a gear and apply the handbrake
to stop the englne turning. Remove the
whistle and connect the tester to the adapter.
MNote the tester reading, which Indicates the
rate at which the air escapes. Repeat the test
on tha othar cylinders (see illustration).

16 The tester reading Is in the form of a
percentage, where 100% is perfecl. Readings
of 80% or better are to be expected from an
angine in good condition. The actual reading
is less importan! than the balance between
cylinclers, which should be within 5%.

17 The areas from which escaping air
emerges show whera a fault ias, as follows:

Air escaping from Probable cause
OVf filler cap or Worn piston rings or
dipstick tube cylinder bores
Exhaust pipe Worm or burmnt
exhaust valve
Air cleaner(infat Worn or bumt
manifold infat valve
Cooling system Bilown head gasket or
cracked cylindar head

18 Bear in mind that if the head gasket s
blown between two adjacent cylinders, air
ascaping from tha cylindar under test may
amerge vin an open valve in the cylinder

adjacent.

The diesal engine will not run at all, or at
best will run erratically, if there is air in the fus
lines. If the fuel tank has been allowead to run
dry, or after operations in which the fual supply
lines have bean openad, the fuel system must
be bled before the engine will run. Mathods of
bleeding are given in Chapter 4,

Air will also anter the fual lines through any
leaking joint or seal, since the supply side is
under negative pressure all the time that the
angina is running.

1 Restriction in the fuel feed from the tank to
the pump may be caused by any of the
following faults

al Fuel fifter blocked

b} Tank vent biocked

¢) Feed pipe blocked or collapsed

d) Fue! waxing (in very cold weather)

Fuel waxing

2 In the case of fus! waxing, the wax normally
bullds up first in the filter. if the filter can be
warmed this will often allow the angine o run.
Caution : Do not use a naked flame for this.
Only in exceptionally savera weather will
waxing prevent winter grade fuel from being
pumped out of the tank.

Microbielogical contamination

3 Under certain conditions it is possible for
micro-onganisms to colonise the fual tank and
supply lines. These micro-organisms produce
a black sludge or slima which can block the
fitter and cause corrosion of metal parts. The
problem normally shows up first as an
unaxpected blockage of the filter,

4 |l such contamination Is faund, drain the
fuel tank and discard the drained fuel. Fiush
the tank and fuel lines with clean fual and
ranaw the fuel filter - in bad cases steam clean
tha tank as well, If there is evidance that the
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contamination has passed the fuel filter, have
tha injection pump cleaned by a specialist.

5 Further trouble may be avolded by only
using fuel from reputable outlets with a high
turnover. Proprietary additives are also
available te inhibit the growth of micro-
arganisms In storage tanks or in the vehicle
fual tank.

Complaints of lack of power are not always
Justified. if necessary, perform a read or
dynamomaeter test ta verify the condition.
Even I power is definitely down, the
complaint is not necessarlly due to an enging
of injection systam faull.

Before commencing detailed investigation,
check that the accelerator [inkage s moving
threugh its full travel, Also make sura that an
apparent power loss is not caused by itams
such as binding brakes, under-inflated tyres,
overloading of the vehicle, or some particular
feature of oparation.

I boost pressure is low, power will be down
and too much fuel may ba delivered at high
engine spaeds (depanding on the method of
pump control). Pessible reasons for low boost
pressure include ;

a) Air cleanar dirty
b} Leaks in induction system

Complaints of excessive fuel consumption,
as with lack of power, may not maan that a
fault exists. If the complaint is justified and
there are no obvious fusl leaks, check the
same axtarnal factors as for lack of power
before turning to the engine and injaction
system.

If fuel ol is found to be diluting the oil in the

Fuel contamination of the oil can be
detected by smell, and in bad cases by an
obvious reduction In viscosity.

1 A faulty injector which |s causing knocking
noisas can be identified as follows.

2 Clean around the injector fuel pipe unions.
Run the engine at a fast idle so that the knock

3 When the union supplying the defective
injector s slackened, the knock will

disappear. Stop the engine and remave the
injector for inspection.

1 Chack first that the smoke Is still excessive
when the engine has reached normal
operating temperature. A cold engine may
praduce some blue or white smoke until it has
warmed up; this is not necessarily a fault.

Black smoke

2 This is produced by incomplete combustion
of the fuel in such a way that carbon particles
(soot) are formed. Incomplete combustion
shows that there is a lack of oxygen, efther
because too much fuel is being deliverad or
because not enough air is being drawn Into
tha cylindars. A dirty air cleaner is an abvious
cause of air starvation; incorrect valve
clearances should alse be considerad.
Combustion may also be incomplete because
the injection timing is Incorrect (loo far
retarded) or because the injector spray
pattem is poor.

Blue smoke
3 This (s produced slther by incomplete

combustion of the fuel ar by buming
lubricating oll. This type of incomplete
combustion may be caused by incorrect
injection timing (too far advanced), by
defective Injectors or by damaged or missing
injector heat shialdsa,

4 All engines burn a certain amount of oil,
especially when cold, but if enough is being
bumt to cause excessive exhaust smoke this
suggests that there is a significant degree of
wear or some other problem.

White smoke

5 Not to be confused with steam, this is
produced by unburnt or partially burnt fuel
appearing In the exhaus! gases. Some white
smaoke is normal during and immediataly aftar
start-up, especially in celd conditions,
Excessive amounts af white smoke can ba
caused by a preheating system faull, by
Incorrect njection pump timing, or by too
much fuel being deliverad by the injection
pump (overfualling device malfunctianing).
The use of poor quality fuel with a low cetane
number, and thus a long ignitian dalay, can
also increase emissions of white smoke.

8 Accurate measuremeant of exhaust smoke
raquires the use of a smoke mater. This is not
a DIY job, but any garage which carries out
dlesal MaT tests will have such a mater,

Excessive oll consumption dus to oil
passing down the valve stems can have three
causes

a) Valva stem wear
b) Vave guide wear
¢} Valve sfem ol seal wear

In the first two cases the cylinder head
mist be removed and dismantled so thal the
valves and guides can be inspecled and
measured for wear.

When investigating complaints of excessive
oll consumption, make sura that the comect
level checking procedure is being followed. if
insufficient time is allowed for the oil to drain
down after stopping the engine, or If the level
is checked while the vehicle is standing on a
slope, a false low reading may result. The
unnecessary topping-up which follows may af
itself cause increased oil consumption as a
result of the level being too high.
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Engines which spend leng periods idling
can suffer from glazing of the cylinder bores,
leading to high oil consumption even though
no significant wear has taken place. The sams
effect can be produced by incorrect

running-Iin proceduras, or by the use of the
incorrect grade of oil during running-in. The
remedy Is 1o remove the pisions, deglaze the
bores with a hone or 'glaze buster’ tool and to
fit new piston rings.

Any modern engine will certainly suffer
serlous damage If overhaating is allowed to
pccur. The importance of regular and
oconsclientious coaling system maintenance
cannol be overstressed, Always use a good
quality antifreaze and renew it regularty. When
refilling the cooling system, follow tha
specified procedures carefully in order to
giiminata any alrocks.

If everhaeating does eccur, do no! continue
o drive. Stop at once and de nol proceed
until the problem s fixed.

=

d

17.5a Removing the stop solenoid plunger
from the pump

1 Oll contamination falls inte three categores
- dirt, sludge and dilution,

Dirt

2 Dirt or soot builds up in the oll in nermal
oparation, It is not a problem if regular ol and
filter changes are carried out. If it gets to the
stags where |t |s causing low oll pressura,
change the oil and filter imrmediataly.

Sludge

3 This sccurs when inferior grades of oil are
used, or when regular oil changing has bean
naglacted, It is mora likely to occur on engines
which rarely reach operating tempearature. If
sludge is found when draining, a flushing ol
may be used if the engine manufacturar
allows |t. Caution : Some engine
manufacturers forbid the use of flushing
oil, because it cannot all be drained
afterwards. If in doubt, consult a dealer or
specialist. The engina should then be refilled
with fresh oil of the correct grade and a new
oil filter ba fitted,

Dilution

4 This is of two Kinds - fuel and coolant. In
either case if the dilution is bad enough the
angine ol level will appear to rise with use,
5 Coolant dilution of the oll is indicated by the
‘mayonnaise’ appearance of the oil and water
mixture, Sometimes ail will also appear in the
coolant Possible reasons are :

a) Blown head gasket

b) Cracked or porous cylinder head or block

¢) Cylinder liner seal failure fon wet liner

enginas)
d) Leaking oii-to-coolant oil cooler fwhan
fitted)
6 With either typa of dilution, the cause must
be deait with and the il and filter changed.

1 The solenoid valve cuts off the supply of
fuel to the high pressure side of the Injection
pump when the ignition is switched off, If the
solanoid fails electrically or mechanically so
that its plunger is in the shul paesition, the
engine will nat run, One possible reason for
such a fallure s that the ignition has been
switched off while engine speed is still high. In
such & casa the plunger will ba sucked onto
its seat with considerable force, and perhaps

jam.

2 Should the valve fall on the road and a
spare nol be immediately available, the
fellowing procedure will serve to get the
angine running again. Caution : It Is
impartant that ne dirt is allowed to enter
the infection pump via the solenoid hole.

3 With the ignitlon off, disconnect the wire
from the solenoid. Thoroughly clean araund
the solenaid whera it screws into the pump
(seo lustration).

4 Unscrew the solenoid and remove it, If a
hand priming pump Is fitted, operate the
pump a faw times whila lifting out the solenoid
to wash away any particles of dirt. Do not lose
the sealing washer.

5 Remove the plunger from the salenold (or
frem the recess in the pump, if it is stuck
inside) (see illustrations), Refit the solenaid
body, making sure the seallng washar s in
place, again operating the priming pump at
tha same time o flush away dirt.

6§ Tape up the end of the solenoid wire so thal
it cannot touch bare metal,

7 The angine will now start and run as usual,
but it will not stop when the ignition is
switched off. It will be necessary to use the
manual stop laver (if fitted) on the injection
pump, or to stall the snging i/ gear.

8 Fit a new solenold and sealing washer at
tha sarliest opportunity.
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A

ABS (Anti-lock brake system) A system,
usually electronically controlled, that sensas
Inciplent wheel lockup during braking and
relleves hydraulic pressure at wheels that are
about to akid.

Air bag An infiatable bag hidden in the
stearing wheal (driver's slde) or the dash or
glovebox (passenger side). In a head-on
colision, the bags Inliate, preventing the
driver and front passanger from being thrown
forward into the stearing wheel or windscrean.
Air cleaner A metal or plastic housing,
containing a filter element, which removes
dust and dirt from the air being drawn into the
enging,

Adr fitter element The mctual filter in &an air
cleaner system, usually manufactured from
pleated paper and requiring renewal at regular
Iintervals.

Adr filtar

Allen key A haxagonal wrench which fits into
a recessead haxagonal hole.

Alligator clip A long-nosed spring-loaded
metal clip with meashing teath. Used 1o make
temporary electrical connections,

Altermator A component in the electrical
systerm which converis mechanical energy
from a drivabalt Into electrical energy to
charge the battery and lo operate the starting
sysiem, ignition system and electrical

Alternator (exploded view)

Ampere ([amp) A unit of measurement for the
fiow of electric currenl. One amp is the
amount of current produced by one volt
acting through a resistance of one ohm.
Anaercbic sealer A substance used to
prevent baolts and screws from loosaning.
Anaeroblc means that [t does not require
oxygen flor activation. The Loctite brand s
widsly used.

Antifreeze A substance (usually sthylene
glycol) mixed with water, and added to a
vehicle's cooling system, to pravent freezing
of the coolant in winter, Antifresze also
contains chemicais to inhibit corosion and
the farmation of rust and other deposits that

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

Anti-seize compound A coaling that
reduces the risk of seizing on fasteners that
are subjected 1o high temperatures, such as
axhaust manifold bolts and nuts.

Anti-seize compeund

Asbestos A natural fibrous mineral with great
heat resistance, commenly used In the
composition of brake friction matarials.
Asbestos is a health hazard and the dust
created by brake systems should never be
inhaled or ingasted,

Axle A shaft on which a wheel revolves, ar
which revolves with a wheel. Also, a solid
beam that connects the twe wheels at one
end of the wvehicle, An axie which also
tranamits power to the wheels |8 known as a
lives axle,

Axle assambly

Axieshaft A single rotating shaft, on either
side of the differential, which deélivers power
from the final drive assembly te the drive
wheals. Also called a driveshaft or a halfshaft.

Ball bearing An anti-friction bearng
consisting of a hardeaned Innar and outer race
with hardened staal balls batween two races,

Bearing The curved surface on a shaft orin a
bore, or the part assembled into eithar, that
permits ralative motion betwsen lthem with
minimum wear and friction.

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

Bleed nipple A valve on a brake whaal
cylinder, calipar or other hydraulic componeant
that is opaned 1o purge the hydraulic system
of air. Also called a bieed screw.

Brake bleeding

Brake bleeding Procedure for removing air
from lines of a hydraulic brake system.

Brake disc The component of a disc brake
thit rotates with the wheals.

Brake drum The component of & drum brake
that rotates with the wheals.

Brake linings The friction materal which
contacts the brake disc or drum to retard the
vehicle's speed. The linings are bonded or
riveted to the brake pads or shoes.

Brake pads The replaceabls friction pads
that pinch the brake disc when the brakes are
applied, Brake pads consist of a frictien
materal bonded or rveted to a rigid backing
plate.

Brake shoe The crescent-shaped camier to
which the brake linings are mounted and
which forces the lining against the rotating
drum during braking.

Braking systems For more information on

braking systems, consult the Haynes
Autermotive Brake Manual.
Breaker bar A long socket wrench handle
providing greater leverage.

Bulkhead The insulated partition betwean
the angine and the passenger compartmant.

C

Caliper The non-retating part of a disc-brake
assambly that straddles the disc and carries
the brake pads. Tha caliper also contains the
hydraulic compenents that causs 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 dimensiona of an
object.
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Camshaft A rotating shaft on which a serles
of cam lobes operate the valve mechanisms.,
The camshaft may be driven by gears, by
sprockels and chain or by sprockets and a
balt.

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

Canister
Carburettor A davice which mixes fusl with
air in the proper proportions to provide a
desired power output from a spark ignition
intermal combustion angine,

Ga:hurarmr_

Casteliated Fesembling the parapets alang
the top of a castle wall For axample, a
castallated balljoint stud nut.

Castellated nut

Castor [n wheel alignment, the backward or
forward tilt of the steering axis. Castor is
positive whan the steering axis is Inclined
rearward at the top.

Catalytic converter A silencer-like davice in
the exhaust system which converts certain
pollutants in the exhaust gases into less
harmiul substances.

Cartalylic converter

Circlip A ring-shaped clip used to prevent
endwisa movameant of cylindrical parts and
shafts. An internal circlip is installed in a
groowe in a housing; an external circllp fits into
a groove on the outside of a cylindrical plece
such as a shaft,

Clearance The amount of space batwean
two parts. For example, betwsen a piston and
a cylinder, between a bearing and a journal,
elc.

Coll spring A spiral of alastic stesl found in
various sizes throughout a wvehicle, faor
exampleé 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 sgueazing it inte a smalier
Space.

Compression ratio The relationship betwasan
cylinder volume when the piston is al lop
dead centre and cylinder volume when tha
piston is at bottom dead centre.

Constant velocity (CV) joint A type of
universal jeint that cancels out vibrations
caused by driving power being transmitied
throwgh an anale.

Core plug A disc ar cup-shaped matal 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
bleck in which the crankahaft rotates.
Crankshaft The main rotating member, or
shaft, running the length of the crankcase,
with offset “throws™ to which the connacting
rods are attached.

Crankshaft assembly

Crocodile clip Ses Alligator clip

D

Diagnostic code Code numbears abtained by
accessing the diagnostic mode of an engine
management computer, This code can be
used to determine the area in the system
whare a malfunction may be locatad,

Disc brake A brake design incorporating a
rotating disc onto which brake pads are
squeezed. The resulting friction converts the
energy of a moving vehicke into haat,
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 ballis) 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
mation, Commeonly used when referring to the
axleshafts on a froml whes! drive vehicle.

DS = |

Driveshaft

Drum brake A type of brake using a drum-
shaped metal cylinder attached to the inner
surface of the wheel. When the brake pedal is
pressed, curved brake shoes with friction
linings press against the inside of the drum to
siow or stop the vehicle,
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E

EGR valve A valve used lo introduce axhaust
gasas into the intake air stream

Electronic control unit ([ECU) A computer
which controls (for Instance) ignition and fual
injection systemns, or an anti-lock braking
system. For more information refer to the
Haynes Autornolive Elecirical and Electronic
Systemns Marnual,

Electronic Fuel Injection (EFT) A computer
controlied fuel system thal distributes fuel
through an injsctor located in sach intake port
of the engine.

Emergency brake A braking system,
indepandant of the main hydraulic system,
that can be used to slow or stop tha vehicls il
the primary brakes fail, or to hold the vehicle
stationary even though tha brake pedal isn't
depressed. |l usually conslsts ol a hand lever
that actuates elther front or rear brakes
maechanically through a series of cables and
linkages. Alse known as a handbrake or
parking brake.

Endfioat The amount of lengthwise
movement betwean two parts. As applied to a
crankshaft, the distance that the crankshaft
can move forward and back in the cylinder
block.

Engine management system [EMS) A
computer controlled systeam which manages
tha fuel injection and tha ignition systems in
an integrated fashion,

Exhaust manifold A part with several
passages through which axhaust gases isave
the engine combustion chambers and enter
the exhaust pipe.
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Fan chutch A viscous (uid) drive coupling
device which permits variable angine fan
speads in relation 10 engine speeds.

Feeler biade A thin strip or biade of hardened
steal, ground to an exact thickness used fo
chack or maasure clearances betweean parts

Fealer blads

Firlng order The order in which the engine
cylinders fire, or deliver their powar strokes,
beginning with the number ane cylinder,
Flywheel A heavy spinning wheel in which
anengy is absorbed and slored by meana of
momentum, On cars, the fiywheel is attached
o the crankshafl to smooth out firing
Impuises.

Free play The amount of travel before any
action takes place. The “lposaness™ in a
linkage, or an assembly of pans, between the
initial application of force and actual
movarment. For example, the distance the
brake pedal moves before the pistons in the
master cylinder ar actuated,

Fuse An slectrical device which pratects a
circuit against accidental overload. The typical
fuse contains a soft piece of metal which is
calibrated 1o melt at a predaterminad curment
flow (expressed as amps) and break the
cirouit.

Fusible link A circult protection device
consisting of a conductor surrounded by
heat-resistant insulation, The conductor s
smaller than the wire it protects, so it acts as
the wealkest link in the circult. Linlike a blown
fuse, o falled fusible link must frequently be
cut from the wire for replacement.

G

Gap The distance the spark must travel n
jumping from the centre slectrode 10 the side

(a3

Adjusting spark plug gap

electrode in a spark plug. Also refers fo the
spacing betwean tha poinis in a contact
breaker assembly in a conventional points-
type ignition, or to the distance between the
reluctor or rotor and the pickup coill in an
slectronic ignitien

Gasket Any thin, salt material - usually cork,
cardboard, nsbestos or soft metal - installed
betwean two metal surfaces to ensure a good
sedl. For instance, the cylinder head gasket
seals the joint betwesn he block and the
cylinder head.

Gasknl

Gauge An instrumen! panel display used to
manitor engine condilions. A gauge with a
movabile pointer on a dial or @ fixed scake is an
analogue gaupge. A gauge with a numérical
readout is called a digital gauge.

H

Halfshaft A rotating shaft that transmits
power from the final drive unit to a drive
whesl, usually when relering to a live rear
axia

Harmonic balancer A device designed to
reduce torsion of twisting vibration in the
crankshaft. May be incorporated in the
crankshaft puliey. Also known as a vibration
damper.

Hone An abrasive ool lor comecting small
iregularities or differences in diamater in an
anging cylinder, brake oviindar, eic

Hydraulic tappet A tappe! that utilises
hydraulic pressure lram the engine's
lubrication system lo mantain 2em clegrance
jconstant contact with both camsha®t and
valve stem). Automatically adjusts o vanaton
in valve stem length. Hydraulic tappets also
reduce valve noise

Ignition timing The moment at which the
spark plug fires, usually expressed in the
number of crankshaft degees belore the
piston reaches the top of its siroke

inlet manifold A tube or housing with
passages through which flows the air-fusl
minture {carburettor vehiclkes and vehicies with
throltle body injection) or air only (por fusl-
injected vehicies) to the port openings in the
cylinder head.
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J

Jump start Starting the engine of a vehicla
with a discharged or weak battery by
attaching jump leads from the weak battery to
a charged or heiper battery.

L

Load Sensing Proportioning Valve (LSPV) A
brake hydraulic system control valve that
works like a proportloning valve, bul also
takes into conslderation the amount of waight
camied by tha rear axia.

Locknut A nut usad to lock an adjustment
nut, or other threaded componant, In place.
For axample, a locknut is employed to keep
the adjusting nut on the rocker arm in
pasition.

Lockwasher A form of washer designed to
prevent an aitaching nut from working loose,

MacPherson strut A typs of front
suspension system devised by Earle
MacPherson at Ford of England. In fts orginal
form, a simple lateral link with the anti-roll bar
creates the lower control arm. A long strut - an
integral coil spring and shock absorber - Is
mounted between the body and the steering
knuckle. Many modermn so-called MacPherson
strut systems use a comventional lowsr A-arm
and don't rely on the anti-roll bar for location,
Multimeter An slectrical test instrument with
the capability to measure voltage, cument and
resistance

N

NOx Oxides of Nitrogen. A comman toxic
poliutant emitted by petrol and dieseal engines
at higher temparatures,

O

Ohm The unit of electrical resistance. One
volt applied to a resistanca of one ohm will
produce a curment of one amp,

Ohmmeter An instrument for measuring
elactrical resistance.

O-ring A type of ssaling ring made of a
special rubber-like material; in use, tha O-ring
s compressed into a groove to provide the
sealing action.

Overhead cam (ohc) engine An engine with
the camshaft(s) located on top of the cylinder
headis),

Overhead valve (ohv) engine An engine with
the walves located in the cylinder head, but
with the camshaft located in the engine block,
Oxygen sensor A device Installed in the
engine exhaust manifold, which senses the
oxygen content |n the axhaust and converis
this information into an electric cument. Also
called a Lambda sensor,

P

Phillips screw A type of screw head having a
cross instead of a slot for a comesponding
type of screwdriver,

Plastigage A thin sitrip of plastic thread,
available in different sizes, usad for measuring
clearances. For example, a strip of Plastigage
is lald across a bearing journal, The parts are
assembled and dismantled; the width of the
crushed strip indicates the claarance betwesn
jeurnal and bearing.

Propeller shaft The long hollow tube with
universal joints at both ends that camies
power from the transmission to the differential
on frant-engined rear wheel drive vehicles.
Proportioning valve A hydraulic control
valve which limits the amount of pressure to
the rear brakes during panic stops to pravent
wheel lock-up,

Rack-and-pinion steering A stearing system
with & pinlon gear on the end of the steering
shaft that mates with a rack (think of a geared
wheal opened up and faid flat). When the
steering wheel is turned, the pinion tumns,
moving the rack to the left or right. This
movement is transmitted through the track
rods to the steenng arms at the wheels.
Radiator A liquid-to-air heat transfer device
designed to reduce the temperature of the
coolant in an internal combustion engine
cooling systam.

Refrigerant Any substance used as a heat
transier agent in an air-conditioning systam.
A-12 has been the principle refrigerant for
many years; recently, however, manufacturers
have begun using R-134a, a non-CFC
substance that is considerad less harmful to

the azone in the upper atmoaphers.

Rocker arm A lever arm that rocks on a shaft
or plvots on a stud. In an overhead vaive
angine, the rocker arm converts the upward
movemeant of the pushrod into a downward
movement to open & valve.

Rotor In a distributor, the rotating deviee
Inside the cap that connects the centre
slectrode and the outer terminals as it turns,
distributing the high voltage from the coil
secondary winding to the proper spark plug.
Also, that part of an alternator which rolates
ingide the stator, Also, the rotating assembly
of a turbocharger, including the compressor
wheel, shaft and turbine whaal,

Runout The amount of wobble {in-and-gut
movament) of a gear or wheel as it's rotated,
The amount a shaft rotates “out-of-true.” The
out-of-round condition of a ratating part.

S

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

Sealed beam lamp An older headlight design
which Integrates the reflactor, lens and
filarmants into a hermetically-sealed one-piece
unft. When a filament burns out or the lens
cracks, the entire unit Is simply replaced.
Serpentine drivebelt A single, long, wide
accassory drivebelt that's used on some
newer vehicles to drive all the accessories,
instead of a series of smaller, sharter baits.
Serpentine drivabalts are usually tensioned by
an automatlc tensionsr.

Shim Thin spacer, commeonly usaed to adjust
the clearance or relative positions between
two parts, For example, shims inserted into or
under buckel tappets control valve
clearances. Clearance Is adjusied by
changing the thickness of tha shim.

Slide hammer A speclal 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 and of the shaft to
knock the componant free.

Sprocket A tooth or projectlon on the
periphery of a wheel, shaped to angage with a
chain or drivebell. Commaonly used to refer to
the sprocket wheel itsslf.

Starter inhibitor switch On vehicles with an
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autematic transmission, a swilch that
prevents starling if the vehicle is not in Neutral
or Park.

Strut Sea MacPharson strut.

T

Tappet A cylindrical compenent which
tranamits motion from the cam to the vaive
stam, either directly or via a pushrod and
rockar arm. Also called a cam follower.
Thermostat A heat-conlrolled valve that
regulates the flow of coolant betwean the
cylinder block and the radiator, so maintaining
optimum engine operating lemperature. A
thermostat is alse used in some air cleaners in
which the tamperature is regulated.

Thrust bearing The bearing In the clutch
assambly that is moved in to the releasa levers
by clutch pedal action to disengage the
clutch. Also referred to as a release bearing.
Timing belt A toothed belt which drives the
camshafl. Serlous engine damage may result
if It braaks In service.

Timing chain A chain which drives the
camshaft.

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

Toe-out The amount the front wheals are
closer together at tha rear than at the front. On

front whesl drive vehicles, a slight amount of
toe-out s usually specified.

Tools Faor full information on chossing and
using tools, refer to the Haynes Automofive
Tools Manual,

Tracer A stripe of a second colour applisd to
a wire insulater to distinguish that wire from
another ona with the same colour insulator,
Tune-up A process of accurate and careful
adjustmants and parts replacemeant o obtain
the best possible angine performance,
Turbocharger A centrifugal device, driven by
axhaust gases, that pressurises tha intake air.
Nommally used to increase the power oulplt
from a given engine displacement, bul can
also be used primarily to reduce exhaust
emissions {as on VW's *Umwalt" Diesal
anglna).

U

Universal joint or U-joint A double-pivoted
connection for transmitting power from a
driving to a driven shaft through an angle. A U-
|oint consists of two Y-shaped yokes and a
cross-shaped member called the spider.

\

Valve A dévice through which the flow of
liguid, 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 of passageways.
A valve |s also the movable part of such a
devics.

Valve clearance The clearance betwean tha
valve tip (the end of the valve stem) and the
rocker arm or tappel. The valve clearance is
measured whaen the valve is closed,

Vernler caliper A precision measuring
instrumant that measures inside and outside
dimensions. Mot quite as accurale as a
micremeter, but more conveniant.

Visgosity The thickness of a liguid or its
resistance 1o flow,

Volt A unit for expressing electrical “pressure”
In & cireult. One voll that will produce a current
of one ampere through a resistance of ona
ohim.

W

Welding Various procasses used to jain metal
items by heating the areas to be joined to a
molten state and fusing them together. Far
mare informatlon refer te the Haynes
Autornetive Welding Manual.

Wiring diagram A drawing portraying the
components and wires in a vehicle's alectrical
system, using standardised symbals. Fer
mare |nformation refer to the Haynes
Autornotive Electrical and Elsctronic Systems
Marval,



rerezs  INAEX

A

About this manual - 0=4
Accelerator cable - 4+16
Acknowledgements - 0s4

Air cleaner and element (non-Turbo and Turbo models) - 4+5, 4+7

Alternator - 52
Antifreeze - 141
Anti-stall - 4213
Automatic transmission
fluid - D10, 1+1
kickdown cable - 66

Auxiliary fuel tank (BX Turbo, and all models from early 1883) - 4+19

Battery fluid - 17

Bearings (engine) - 2+31

Bores (cylinder) - 2+31, REF=20

Brake fluid - 0«10, 17

Brake shoes - 1#13

Braking and hydraulic systems - 7+1 at seq

Braking system
master cylinder (Visa modals) - 72
pedal cross-tube (Visa models) - 7#2
sarvo unit (Visa models) - 72
vacuum pump (Visa models) - 1#13, 7#2
vacuum pump (C15 Van) - 73

Bulbs - 52

C

Cables

accelarator - 4+16

clutch - 1914

speadomaeter - 53
Camshaft - 2«7

oil seals - 2914
Capacities - 1=1
Clutch - 6+1 at seq

pedal and cable - 1=14
Clutch, transmission and driveshafts - 6+1 ot seq
Compression tesl - 2«4
Connecting rods overhaul - 232
Contents - (2
Conversion factors - REF»2
Coolant - 1=1, 1=7, 1#18

Cooling system - 3+1 et seq

pressura - 3#5

radiator - 3#5

thermostat - 3+6

water pump - 3»7
Crankshaft - 231

oil seals - 2#15
Cylinder block - 2+31
Cylinder bores - 2+31, REF*20
Cylinder head - 28, 2+12, 2+13

D
Diesel-specific tools - REF+6
Dimensions - REF»1
Drivebelt tension - 1+12
Driveshaft - 1+10

oil seals - 645

rubber bellows - Ge3

E
Electrical systems - 5+1 ot seq
Engine
camshaft - 2«7
coemponents - 2¢31
comprassion tast - 24
connecting rods overhaul - 232
cylinder head - 28, 212, 213
fault diagnosis - REF+16 et seq
flywheel /driveplate - 2¢17, 2432
lack of power - REF=18
leakdown test - 2e4
methods of removal - 2¢18
oil - 0+10, 1#1, 1=7, 1=11

oll consumption excessive - REF«19

oil contamination - REF=20

oil filter - 1=11

oil pump - 2#15

oll seals - 2#14, 2¢15

overhaul - 222, 2023 2#26, 2+31
overhaating - REF«20

piston rings - 232

pistons - 213, 2s17, 232
pistons and connecting rods - 217
repair procedures - 2¢1 et seq
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stop (fual cut-off) solenoid - 4#16, REF=20
sump - 2#15
timing belt - 1217, 2¢5
timing balt Intermediate roller - 2¢6
timing balt tensioner - 2+6
valve clearances - 2+8
Engina/transmission
mountings - 2«18
reconnaction - 2¢33
removal (BX modatls) - 2«18
removal (Visa models) - 2«18
separation - 2¢21
Environmental considerations - AEF=4
Equipment - REFs6 &t saq
Exhaust manifold - 4«19
Exhaust system - 111
#xcessive smoke - REF=18
smoke lesting equipment - REF=10

F

Fast idle control - 412
Fault diagnosis - REF+16 et seq
Fluids - 0=10, 1#1
Flywheeal/driveplate - 2«17, 2+32
Fuel and exhaust systems - 4*1 et seq
Fuel system

accelarator cable - 4¢18

air in system - REF=18

fuel consumption excess|ve - REF«18

fuel fead restricted - REF+18

fual filtar - 1=14

fuel filter water draining - 1+10

fuel in sump - REF»19

fuel supply - 07

injection pump - 0+8, 4s8, 4+3

injection pump load lever position switch (later Besch models) - 4#13
injection pump testing and calibration equipment - REF«10

injection pump timing tools - REF«8
Injection system - 0s7, 4+18
Injectors - 0«9, 4+14
injector testing equipmant - REF+10
manifolds - 4#19

Fuses - S5+1, 502, 594

G

Gearbax oil - 0=10, 1=1, 1#17
Glossary of technical terms - REF*21 et seq

H

Handbrake - 189
Heater plugs and relay - 4+15

History of the diesel angine - 0+
Hom - 18

Hydraulic circuit - 1+8
Hydraulic fluid (BX models) - 0#10, 18

' Hydraulic system - 7+1 ot seq

|
Idle speed - 1=13
Injection pump - 0e8, 4+8, 4+8
anti-stall - 4#13
dynamic timing (all modets) - 410
load lever position switch (later Bosch models) - 4#13
static timing (Boach) - 4#11
static timing (Roto-diasel) - 410
testing and calibration equipment - REF+10
timing tools - AEF8
Injectors - 0+8, 414
lesting equipment - REF+10
Inlet manifold - 4=18
Intercooler - 4+18
Introduction to the Citrodn diesel engine - 0+9

J

Jacking and vehicle support - REFe5

K

Kickdown cable (automatic transmission) - 6+6
Knocking caused by injector fault - REFs19

L

Lack of power [engine) - REF+19
Leakdown test - 24

Lights, wipers and homn - 1+8
Load lever position switch - 4¢13
Lubricants and fluids - 0=10



REF=28 Index expert22 aona http://rutracker.org

Maintenance - see Routine maintenance
Manifolds - 418
Manual transmission - 6+2, 6+3

fluid - 010, 191, 1#17
Master cylinder (Visa models) - 7#2
Maximum engine speed - 4+13
MOT test checks - AEF+12 el seq
Mountings (engine/transmission) - 2+18

(0]
il
consumption excessive - AEF=19
contamination - REF=20
entering engine via valve stems - REF=19
filler cap cleaning - 110
filter - 1=11
pump - 2#15
Oil seals - 2+14, 215
driveshaft - 65
Oil, engine - D*10, 1#1, 1+7, 1#11
Oil, gearbox - (*10, 1+1, 1#17
Overheating (engine) - REF+20

P

Pedal cross-tube (Visa models) - 7+2
Piston rings - 2#32

Pistons - 213, 2e17, 2372

Pistons and connecting rods - 217

Poor compression - REF=17

Preheater system - 4¢15

Principles of operation (diesel engine) - 0+6

R

Radiator - 3#5

Reaference - REF+1 et seq

Relays (Visa models) - 5+4

Repair procedures - REF«4

Routine maintenance and servicing - 1+1 et seq
Routine maintenance procedures - 16

Routine maintenance schedule - 122 et seq

S

Safety first! - 0e5

Servo unit (Visa models) - 7«2
Shoes (brake) - 1+13

Smoke testing equipment - REF=10
Spare parts - REF=3

Speedometer cable - 5+3
Starter motor - 5+3
Steering - 8+1 at seq

gear and driveshaft check - 1+10

gear (Visa models) - B+3

track control arm (Visa models) - B2
Stop solenoid - 4¢16, REF«20
Stop-lamp switch (Visa models) - 53
Sump - 2#15
Suspension - 8«1 et seq

anti-roll bar (Visa models) - B+2
Switches

stop-lamp - 53

turbe over-pressure warning - 5¢3

i j
Thermostat - 36
Timing beit - 1217, 245
intermediate roller - 26
tensloner - 2#6
Timing (injection) - 4+10, 4+11
Tools and equipment - REF+6 et seq
Transmission - 6+1 et seq
fluid - O=10, 1+1, 1817
Turbo boost pressure inadequate - REF=19
Turbo over-pressure warning switch - 53
Turbocharger - 4+6, 417, 418
Tyre pressure and condition - 142, 18

U

Underbonnet and underbody views - 1+4 et saq

'}

Vacuum pump - 1913, 72, 73
Valve clearances - 2«8
Vehicle identification - REF=3
Vehicle support - REF+5

W

Washer fluid - 18

Washer pump - 54

Water pump - 37

Weekly checks - 1+7
Weights - REF=1

Wipers - 18

Wiring diagrams - 5«4 et seq
Waorkshop tools - REF#6
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