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0 4  Introduction

About this manual
The aim o f this manual is to  help you get the best value from  your 

vehicle. It can do so in several ways. It can help you decide what work 
m ust be done (even should you choose to  get it done by a  garage), 
provide information on routine maintenance and servicing, and g ive a 
log ica l course o f  ac tion  and d iagnos is  w hen random  fau lts  occur. 
However. It is  hoped tha t you w ill use the manual b y  tackling the  work 
yourself. On simpler jobs it m ay even be quicker than booking the  car 
in to a garage and going there tw ice , to  leave and co llec t it. Perhaps 
most im portant, a  lot o f  money can be saved by avoiding the cos ts  a 
garage m ust charge to  cover its  labour and overheads.

The manual has draw ings and descriptions to  show  the  function o f 
the various components so tha t the ir layout can be understood. Then 
the tasks are described and photographed in a step-by-step sequence 
so tha t even a  novice can do the work.

U n like  m ost Haynes m anuals, w h ich cover a  particu lar veh ic le  in 
different trim  levels and engine sizes, th is  book covers one engine and 
its associated equipment as fitted to  a range o f vehicles. Items which 
are com m on to  diesel and petrol m odels -  e.g. bodywork, transmission 
and running gear -  are not covered in this book.

The vehic les used in  the  prepara tion  o f th is  m anual and which 
appear in many o f the photographs, were a  BX diesel, a Visa diesel and 
a BX Turbo diesel.

Acknowledgements
Thanks are due to  Champion, w ho supplied replacement component 

in fo rm ation . Certa in illus tra tions are the  cop yrig h t o f  C itro fin  Cars 
Lim ited, and are used w ith  the ir perm ission. Illustrations denoted by 
the line '©  Robert Bosch Lim ited' a re used by kind permission o f that 
com pany. Thanks are a lso due to  Sykes-P ickavant L im ited , w ho 
p rov ided  som e o f the  w o rkshop  too ls , and to  a ll those peop le  at 
Sparkford w ho helped in the  production o f th is  manual.

W e ta ke  g re a t p ride  in  th e  a ccu ra cy  o f  in fo rm a tio n  given in  th is  
m anua l, b u t v e h ic le  m an u fa c tu re rs  m a ke  a lte ra tio n s  and design 
changes d u ring  th e  p ro d u c tio n  ru n  o f  a  pa rticu la r veh ic le  o f  w h ich  
they d o  n o t in fo rm  us. N o lia b ility  c an  be a cce p ted  b y  the  au thors 
o r pub lishe rs  fo r  loss, dam age o r in ju ry  caused b y  an y  e rro rs  in, o r  
om iss ions fro m , the  in fo rm a tion  given.
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Working on your car can be dangerous. 
This page shows just some o f the potential 
risks and hazards, with the aim o f creating a 
safety-conscious attitude.

General hazards
Scalding
•  Don’t  remove the radiator o r expansion 
tank cap while the engine is hot.
•  Engine oil, automatic transmission fluid or 
power steering flu id  may also be dangerously 
hot if the engine has recently been running.

Burning
•  Beware o f burns from the exhaust system 
and from any part of the engine. Brake discs 
and drums can also be extremely hot 
Immediately after use.

C rushing
•  When working under or near 
a  raised vehicle,

supplement the 
jack with axle 
stands, or use 
drive-on
ramps. y

venture 
under a  ca r which  
is only supported b y  a Jack.
•  Take care if  loosening or tightening high- 
torque nuts when the vehicle is on  stands. 
Initial loosening and final tightening should 
be done with the wheels on  the ground.

Fire
•  Fuel is  highly flammable; fuel vapour is 
explosive.
•  Don’t  let fuel spill onto a hot engine.
•  Do not smoke o r allow naked lights 
(including pilot lights) anywhere near a 
vehicle being worked on. Also beware of 
creating sparks
(electrically or by use of tools).
•  Fuel vapour is heavier than air, so don’t  
work on the fuel system w ith the vehicle over 
an inspection pit.
•  Another cause o f fire is an electrical 
overload or short-circuit. Take care when 
repairing or modifying the vehicle wiring.
•  Keep a  fire extinguisher handy, of a  type

i for use on fuel and electrical tires.

E le c tr ic  sh o ck
•  Ignition HT 
voltage can be 
dangerous, 
especially to 
people with heart 
problems or a 
pacemaker. Don’t  
work on or near the 
ignition system with 
the engine running or 
the ignition switched on.

•  Mains voltage is also dangerous. Make 
sure that any mains-operated equipment is 
correctly earthed. Mains power points should 
be protected by a residual current device 
(RCD) circuit

F um e  o r  g a s  in to x ic a t io n
•  Exhaust fumes are 
poisonous; they often 
contain carbon 
monoxide, which is 
rapidly fatal if inhaled.
Never run the 
engine in a 
confined space 
such as a  garage 
with the doors shut.
•  Fuel vapour is also 
poisonous, as are the vapours from some 
cleaning solvents and paint thinners.

P o is o n o u s  o r  ir r i ta n t  s u b s ta n c e s
•  Avoid skin contact with battery acid and 
w ith any fuel, fluid o r  lubricant, especially 
antifreeze, brake hydraulic fluid and Diesel 
fuel. Don’t  syphon them by mouth. If such a 
substance is swallowed o r gets in to the eyes, 
seek medical advice.
•  Prolonged contact w ith used engine oil can 
cause skin cancer. Wear gloves or use a 
barrier cream if  necessary. Change out o f oil- 
soaked clothes and do not keep oily rags in 
your pocket.
•  A ir conditioning refrigerant forms a 
poisonous gas if  exposed to  a naked flame 
(including a  cigarette). It can also cause skin 
bums on contact.

A s b e s to s
•  Asbestos dust can cause cancer if inhaled 
or swallowed. Asbestos m ay be found in 
gaskets and in brake and clutch linings.
When dealing w ith such components it is 
safest to  assume that they contain asbestos.

Special hazards
H y d ro flu o r ic  a c id
•  This extremely corrosive acid is formed 
when certain types of synthetic rubber, found 
In some O-rings, oil seals, fuel hoses etc, are 
exposed to  temperatures above 400CC. The 
rubber changes into a charred or sticky 
substance containing the acid. Once formed, 
the acid remains dangerous fo r years. I f  it  
gets onto the skin, it  may be necessary to  
amputate the lim b concerned.
•  When dealing w ith a  vehicle which has 
suffered a fire, o r  w ith components salvaged 
from such a vehicle, wear protective gloves 
and discard them after use.

T h e  b a tte ry
•  Batteries contain sulphuric acid, which 
attacks clothing, eyes and skin. Take care 
when topping-up or carrying the battery.
•  The hydrogen gas given o ff by the battery 
is highly explosive. Never cause a  spark or 
allow a  naked light nearby. Be careful when 
connecting and disconnecting battery 
chargers or jump leads.

A ir  b ags
•  A ir bags can cause injury If they go off 
accidentally. Take care when removing the 
steering wheel and/or facia. Special storage 
instructions may apply.

D ie s e l in je c t io n  e q u ip m e n t
•  Diesel injection pumps supply fuel at very 
high pressure. Take care when working on 
the fuel injectors and fuel pipes.

A  W arning: N ever expose the  hands, 
face  o r  an y  o th e r p a r t  o f  the  body 
to  in je c to r spray; the  fu e l can 

pe ne tra te  the  skin w ith  po ten tia lly  fa ta l 
results.

Remember...
DO
•  Do use eye protection when using power 
tools, and when working under the vehicle.

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

•  Do get someone to  check periodically 
tha t all is  welLwhen working alone on the 
vehicle.

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

•  Do remove rings, wristwatch etc. before 
working on the vehicle -  especially the 
electrical system.

•  Do ensure that any lifting or jacking 
equipment has a safe working load rating 
adequate fo r the job.

D O N ’T
•  Don’t attempt to lift a  heavy component 
which may be beyond your capability -  get 
assistance.

•  Don’t  rush to finish a  job, or take 
unverified short cuts.

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

•  Don’t  leave tools o r parts lying around 
where someone can trip over them. Mop 
up oil and fuel spills at once.

•  Don’t  allow children or pets to  play in or 
near a  vehicle being worked on.
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History of the 
diesel engine

R udolf Diesel invented the  first 
commercially successful compression ignition 
engine at the end o f the  19th century. 
Compared w ith the spark ignition engine, the 
diesel had the  advantages o f low er fuel 
consumption, the  ab ility  to  use cheaper fuel, 
and the  potentia l fo r  m uch higher power 
ou tputs. Over the fo llow ing tw o  o r three 
decades such engines w ere w ide ly  adopted 
fo r stationary and marine applications, bu t the 
fuel injection systems used were n o t capable 
o f h igh-speed opera tion. T h is  speed 
limitation, and the considerable weight o f the 
a ir com pressor needed to  opera te  the 
in jection equipm ent, made the  f irs t diesel 
engines unsuitab le  fo r use in  road-going 
vehicles.

In the 1920s the German engineer Robert 
Bosch developed the in-line injection pump, a 
device w h ich  is still In extensive use today. 
The use o f hydrau lic system s to  pressurise 
and inject the fuel d id  away w ith the need for 
a separate air compressor and made possible 
much higher operating speeds. The so-called 
high-speed diesel engine became increasingly 
popu lar as a  pow e r source fo r  goods and 
public transport vehicles, bu t fo r a  number of 
reasons (including spec ific  power output, 
flexib ility  and cheapness o f manufacture) the 
spark ignition engine continued to  dominate 
the passenger ca r and ligh t com m ercial 
market.

In the 1950s and 60s. diesel engines 
became increasingly popu lar fo r use in  taxis 
and vans, but it  was not until the sharp rises in
oil prices in the 1970s tha t serious attention 
was paid to  the small passenger ca r market.

Subsequent years have seen the  growing 
popularity o f the small diesel engine in  cars

and light com m ercia l vehicles, not on ly fo r 
reasons o f  fue l econom y and longevity but 
also fo r environm ental reasons. Every major 
European ca r manufacturer now  offers at least 
one d iesel-engined m odel. The d iese l’s 
penetration o f the  UK m arket has been 
relatively s low, due in  part to  the lack o f the 
considerable fuel price differential in favour of 
diesel w h ich exists in o ther parts o f Europe, 
but it has now gained widespread acceptance 
and this trend looks set to  continue.

Principles of 
operation

All the diesel engines covered in this book 
opera te  on the  fam ilia r fou r-s troke  cyc le  of 
induction, compression, power and exhaust. 
Two-stroke diesels do exist, and may in future 
become im portant, bu t they are not used in 
light vehic les a t present. M ost have four 
cylinders, som e larger engines have six. and 
five- and three-cylinder engines also exist. 

Induction and ignition
The m ain d iffe rence between d iese l and 

petro l engines is in  the means by w h ich the 
fuel/air mixture is introduced into the cylinder 
and then ignited. In the petrol engine the fuel 
is m ixed w ith the incoming a ir before It enters 
the cylinder, and the m ixture is then ignited at 
the appropriate moment by a spark plug. A t all 
cond itions  excep t fu ll th ro ttle , the  th ro ttle  
bu tte rfly  res tric ts  the  a irflow  and cylinder 
filling is incomplete.

In the diesel engine, a ir alone is drawn into 
the cylinder and then com pressed. Because 
o f the  d iese l’s  high com press ion ratio 
(typ ica lly  20  : 1) the  a ir  ge ts very ho t when 
com pressed -  up  to  750°C. As the piston

1. Induction 2. Compression 3. Com bustion 4. Exhaust

approaches the  end o f  the com pression 
stroke, fue l is  in jected in to  the  combustion 
chamber under very high pressure in the form 
o f a  finely atomised spray. The temperature of 
the a ir is  high enough to  ign ite  the injected 
fuel as it  m ixes w ith the air. The mixture then 
burns and provides the energy which drives 
the piston downwards on the power stroke.

When s ta rting  the  engine from  co ld , the 
tem perature o f the com pressed a ir In the 
cylinders m ay not be  high enough to  ignite the 
fuel. The preheating system overcom es this 
problem. The engines In th is  book  have 
autom atically-controlled preheating systems, 
using electric heater plugs (glow plugs) which 
heat the  a ir  in  the  com bustion chamber just

Injection in to turbulence chamber

F our-s troke d iese l cyc le
©  Robert Bosch Limited Direct and in d ire c t in jection

©  Robert Bosch Lim ited
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Principle o f turbocharging
1 Turbocharger
2  Exhaust manifold
3  Inlet manifold

before and during start-up.
On most diesel engines there is no throttle 

valve in the inlet tract. Exceptions to  this are 
those few  engines wh ich use a pneumatic 
governor, w h ich depends on a  manifold 
depression being created. Even more rarely a 
throttle valve m ay be used to  create manifold 
depression fo r the operation o f a  brake servo, 
though it is  more usual fo r a  separate vacuum 
pump to  be fitted for th is purpose.
Direct and indirect injection 

In practice, It is  d ifficult to  achieve smooth 
com bustion in a  small-displacem ent engine 
by in jecting the  fue l d irectly  in to  the 
com bustion chamber. T o  get around this 
problem the technique o f indirect injection is 
widely used. W ith Indirect injection, the fuel is 
in jected in to  a pre-com bustion o r swirl 
chamber in  the cylinder head, alongside the 
main combustion chamber.

Indirect injection engines are less efficient 
than direct in jection ones and also require 
more preheating when starling from cold, but 
these disadvantages are offset by smoother 
and quieter operation.
Mechanical construction 

The pistons, crankshaft and bearings o f a 
diesel engine are generally o f more robust 
construction than in a petro l engine of 
comparable size, because o f the greater loads 
imposed by the higher compression ratio and 
the nature of the combustion process. This is 
one reason fo r the diesel engine’s longer life. 
Other reasons indude the lubricating qualities 
o f diesel fuel on  the cylinder bores, and the 
fact that the diesel engine is generally lower- 
revving than its  petro l counterpart, having 
much better low-speed torque characteristics 
and a  lower maximum speed. 
Turbocharging 

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

common on small ones. The turbocharger 
uses the energy o f the escaping exhaust gas 
to  drive a  turbine which pressurises the a ir in 
the in le t m anifold. The a ir is  forced in to the 
cylinders instead o f being simply sucked in. If 
more a ir is  present, more fue l can be burnt 
and m ore power developed from  the same 
size engine.

Greater benefit can be gained from 
turbocharging if the pressurised a ir is  cooled 
before it enters the engine. This is done using 
an^ 'a ir-to -a ir heat exchanger called an 
intercooler. The coo led a ir is  denser and 
contains more oxygen in a  given volume than 
warm a ir straight from the turbocharger.

Exhaust emissions
Because com bustion In the correctly 

functioning diesel engine nearly always 
occurs in conditions o f excess oxygen, there 
is little  or no  carbon m onoxide (CO) in the 
exhaust gas. A  further environmental benefit 
is tha t there is no  added lead in diesel fuel.

A t the tim e o f writing there is no  need for 
complicated emission control systems on the 
diesel engine, though sim ple cata lytic 
converters are beginning to  appear on 
production vehicles. Increasingly stringent 
em ission regulations m ay result in the 
adoption o f  exhaust gas recirculation (EGR) 
systems and carbon particle traps.

Knock and smoke
The im age o f the diesel engine fo r many 

years was o f a  noisy, smoky machine, and to 
some extent th is  was justified . It is  worth 
examining the causes o f knock and smoke, 
both to  see how  they have been reduced in 
m odern engines and to  understand what 
causes them to  get worse.

There is inevitably a  small delay (typically 
0.001 to  0.002 sec) between the start of fuel

in jection and the  beginning o f proper 
combustion. This delay, known as ignition lag, 
is  greatest when the engine is cold and idling. 
The characteristic diesel knock is caused by 
the sudden increase in  cylinder pressure 
wh ich occurs when the in jected fue l has 
mixed with the hot air and starts burning. It is 
therefore an unavoidable part o f  the 
com bustion process, though it  has been 
greatly reduced by im provements in 
com bustion cham ber and Injection system 
design. A  defective in jector (which is not 
atom ising the  fue l as It should fo r  optimum 
com bustion) w ill also cause the engine to 
knock.

Smoke is caused by incorrect combustion, 
bu t unlike knock it  is  more or less preventable. 
During s tart-up  and warm -up a  certain 
amount o f white or blue smoke may be seen, 
bu t under normal running conditions the 
exhaust should be clean. The th ick black 
sm oke which is all too  fam iliar from  o ld  or 
badly-maintained vehicles is caused by a  lack 
o f  a ir fo r combustion, e ither because the air 
in le t is  restricted (clogged a ir cleaner) or 
because too  m uch fuel is  being injected 
(defective in jectors o r pum p). Causes of 
sm oke are examined in  m ore deta il in  the 
Reference Chapter.

Fuel supply and 
injection systems
Fuel supply

The fuel supply system is concerned with 
delivering clean fuel, free of air, water or other 
contaminants, to the injection pump. It always 
includes a  fuel tank, a  water trap and a fuel 
filte r (which may be com bined in one unit),

Fuel c ircu la tion  -  typ ica l passenger ca r system
©  Robert Bosch Limited

1 Fuel tank 5  Inlector pipe
2  Fuel feed line 6  Injector
3  Fuel filter/water trap 7  Fuel return (leak off) line
4  Injection pump w ith integral supply pump 8  Glow p lug  (heater plug)
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Sectional view  o f  a  typ ica l fue l f ilte r
1 Hand prim ing plunger
2  Fuel bleed screw (on outlet union)
3  Seals
4 Water drain tap
5  Through bolt
6  Through bo lt seal
7 Filter element
8  A ir bleed screw (on inlet union)

and the  associa ted p ipew ork. Some 
arrangement m ust also be made fo r returning 
fuel leaked from  the  in jection pum p and 
injectors to  the tank.

A fuel lift pum p is fitted between the  tank 
and the filter on  vehicles which use an in-line 
injection pump, or where the fue l tank outlet is 
s ign ificantly  low er than the  in jec tion  pump. 
When a distributor injection pump is fitted and 
the tank outlet is at about the same level as 
the injection pump (as is the case w ith many 
passenger cars), a  separate fue l lift pum p is 
not fitted. In this case a hand prim ing pum p is 
often provided fo r use when bleeding the fuel 
system.

Additional refinem ents m ay be 
encountered. These inc lude a fue l heater, 
which may be integral w ith the filter o r  on  the 
tank s ide o f it, to  prevent the formation o f wax 
crystals in the fuel in co ld  weather. A  “ water in 
fuel" warning ligh t on  the  instrum ent panel

may be illum inated by a  device in  the water 
trap when the  water reaches a  certain level.

The w ate r trap  and fue l filte r are v ita l fo r 
sa tis facto ry opera tion o f the fue l in jection 
system . The w ate r trap  m ay have a  glass 
bowl, in  w h ich case w ate r bu ild -up  can be 
seen, or it  m ay as already m entioned have 
some electrical device fo r alerting the driver to 
the presence o f water. Whether o r n o t these 
features are present, the trap  m ust be drained 
at the specified intervals, or more frequently if 
experience shows th is  to  be necessary. If 
water enters the injection pum p it  can cause 
rapid corrosion, especially if the vehicle is left 
standing fo r any length o f time.

The fue l filte r m ay be o f the  d isposable 
cartridge type , o r it  m ay cons is t o f a 
renewable element Inside a  m etal bowl. 
Som etim es a coarser p re -filte r is  fitted  
upstream o f the  main filter. Whatever the type, 
it must be renewed at the specified intervals.

Considering the  dam age which can be 
caused to  the injection equipment by the entry 
of even small partic les o f dirt, it is  not worth 
using cheap replacem ent filters, w h ich  may 
not be  o f the  sam e quality as those of 
reputable manufacture.

Fuel In jection pum p
The pump is a  mechanical device attached 

to  the engine. Its function is to  supply fuel to 
the in jecto rs a t the  co rre c t pressure, at the 
correct moment in the com bustion cycle and 
fo r the length o f tim e necessary to  ensure 
efficient combustion. The pump responds to 
d e p re ss ion . o f  the  accelerator pedal by 
increasing fue l de livery, w ith in  the lim its 
allowed by the  governor. It is  also provided 
w ith som e means o f cutting o ff fue l delivery 
when It is  wished to  stop the engine.

Som e kind o f  governor is associated w ith 
the  in jection pum p, either in tegra l w ith  it  or

Bosch PE in -line  in jec tio n  pum p and assoc ia ted  com ponents
©  Robert Bosch Limited

1 Pump 3  L ift pum p
2 Governor housing 4  Drivegear and advance mechanism

Lucas/CAV d is tr ib u to r in jec tio n  p u m f type DPC



Introduction 0*9

attached to  it. A ll vehicle engine governors 
regulate fuel delivery to control idle speed and 
maximum speed; the variable-speed governor 
also regulates intermediate speeds. Operation 
of the governor m ay be m echanical or 
hydraulic, or it may be controlled by manifold 
depression.

Other devices in  o r attached to  the pump 
include co ld  s ta rt In jection advance o r fast 
idle units, turbo boost pressure sensors and 
anti-stall mechanisms.

Fuel in jection pum ps are norm ally very 
reliable. If they are not damaged by dirt, water 
or unskilled adjustment they may well outlast 
the engine to  which they are fitted.

Fuel injectors
One fuel in jector is fitted to  each cylinder. 

The function o f the in jector is to  spray an 
evenly atomised quantity of fue l in to the

combustion or pre-combustion chamber when 
the fuel pressure exceeds a  certain value, and 
to  stop the  flow  o f fue l cleanly when the 
pressure drops. Atomisation is achieved by a 
spring-loaded needle which vibrates rapidly 
against its  seat when fuel under pressure 
passes it. The needle and seat assembly 
together are known as the injector nozzle.

In jectors in  d irect in jection engines are 
usually o f the multi-hole type, while those in 
Indirect engines are o f the  p in tle  type. The 
■throttled p intle" injector gives a progressive 
bu ild -up o f Injection, w h ich is valuable in 
achieving smooth combustion.

The in jecto r tips  are exposed to  the 
temperatures and pressures o f combustion, 
so not surprisingly they w ill in time suffer from 
carbon deposits and ultimately from erosion 
and burning. Service life w ill vary according to

factors such as fue l quality and operating 
conditions, but typically one could expect to 
clean and recalibrate a set o f injectors after 
about 80 000 km (50 000 miles), and perhaps 
to renew them  o r have them  reconditioned 
after 160 000 km (100 000 miles).
Injector pipes 

The injector pipes are an important part of 
the system and must not be overlooked. The 
dimensions o f the pipes are important and it 
should not be assumed that just because the 
end fittings are the same, a p ipe from  a 
d ifferent engine can be used as a 
replacement. Securing c lips  must be kept 
tight and the engine should not be  run without 
them, as dam age from v ibration o r fuel 
cavitation may result.

Introduction to the Citroen diesel engine
The Citroen diesel engines covered in this 

manual were first fitted to BX models in early 
1984, Visa m odels In early 1985 and C15 
Vans, tha t were renamed Champ Vans In 
1993.

They are bu ilt at the highly automated 
Citroen factory at Tremery In France and are 
given the  code names o f XUD 7 fo r the 1.7, 
XUD 9  for the 1.9 and XUD 7TE for the turbo

engine.
Com pared w ith pe tro l engines o f sim ilar 

capacity the diesel version is extremely quiet, 
whilst being driven. Only a  certain amount of 
engine clatter is  heard at id le and when first 
started. Routine maintenance tasks are few, 
but essential, and are easily carried out. Work 
on the fuel injection pump w ill require the use 
of one o r two dial test indicators.

Outside the engine bay the  vehicles, to 
which these engines are fitted, are much the 
same as petro l-engined versions. For 
complete coverage o f a  particular vehicle, the 
appropriate main manual w ill be needed as 
well.

F ront three-quarter view  o f C itroen XUD engine. T im ing be lt cover has been removed

1 Timing belt
2 O il filler cap and ventilation hose
3 Injectors
4 Diagnostic socket
5 Temperature sensors
6 Fast idle thermo unit
7 Thermostat cover
8 Injection pump (Roto-diesel)
9  Coolant hose to o il cooler
10 Drivebelt tension adjusting bolt
11 Flywheel
12 Alternator
13 Oil filter
14 Sump
15 Alternator drivebelt
16 Crankshaft pulley
17 Water pump
18 Timing be lt intermediate roller
19 Injection pump sprocket
20 Timing belt tensioner
21 Right-hand engine mounting 

bracket
22 Camshaft sprocket

%
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Lubricants and fluids
1 Engine ........................................................
2  M anual transm ission  ..............................
3  A u tom a tic  tra n s m is s io n .........................
4  H ydrau lic  sys tem  (BX m o d e ls ) ............
5  B rake hydrau lic  system  (Visa m odels)
Vacuum  pum p (Visa m o d e ls ) ....................

M u ltig rade  eng ine  o il, v iscos ity  SAE 15W /40
G ear o il, v iscos ity  SAE 75W /80W
Dexron II type  ATF
Green LHM  flu id
H ydrau lic  flu id  to  SAE J1703  C
S A E 1 0 W 3 0



Chapter 1
Routine maintenance and servicing
Contents
Battery - c h e c k ......................................................................................... 3
Brake fluid - c h e c k ..................................................................................  4
Clutch pedal and cabie -  lubrication ................................................... 22
Coolant level - c h e c k ............................................................................... 5
Coolant - draining, flushing and t i l l in g ................................................. 24
Drivebett tension •  checking and adjusting .........................................18
Engine oil and After - renew al.................................................................  17
Engine oil level - check ............................................................................  6
Exhaust system - exam ination........................... ...................................16
Fuel filter - renew al.................................................................................. 23
Handbrake - adjustment.......................................................................... 10
Hydraulic circuit - check .......................................................................... 11
Hydraulic system fluid (BX models) -  c h e ck ........................................  12

Degrees of difficulty

Idle speed -  checking and ad justm ent.................................................  19
Intensive m aintenance............................................................................ 2
Introduction ...........................................•................................................. 1
Lights, wipers and horn - c h e c k ............................................................  7
OB f ile r cap (where applicable)- d e a n .................................................14
Rear brake shoes - Inspection, removal and refitting ...................... 21
Steering gear and drtveshaft - c h e c k ...................................................  13
Timing belt -  renewal ..............................................................................26
Transmission fluid level (manual transmission models) - check . . .  25
Tyre pressure and condition - c h e c k ...................................................  8
Washer fluid level - check .....................................................................  9
Water in fuel filter - drain .......................................................................  16
Vacuum pump (Visa models) -  check ................................................... 20

1

Easy, su ta tte  for Fairty easy, suitable A Fairty ( f f f ia J t I D ifficu lt sutable for
4 ^

Very difficult.

novice w ith little for beginner with sutable for competent ^  experienced DIY su tab le fcr expert DCY <

experience ^  some experience * D*Y mechanic | mechanc or professional

Specifications
C ap ac itie s
Automatic transmission fluid, drain and r e f i l l ............................................. 2.5 litres
Cooling system:

Visa S a lo o rW a n .........................................................................................  7.5 litres
BX (non-Turbo)...........................................................................................  7.0 litres
BX (T u rt» ) ....................................................................................................  6.5 litres

Engine o l.  drain and refill (including fitter) .................................................. 5.0 litres
Fuel tank:

Visa S a loo n ..................................................................................................  43 litres
C15/Champ V a n .........................................................................................  47 litres
BX up to early 1993 (except Turbo and TZD non-Turbo m odels)------  52 litres
BX (TZD non-Turbo) ................................................................................... 60 litres
BX (from early 1993, and all Turbo m o d e ls )..........................................  66 litres

Manual transmission oil (refer to  owners handbook)...............................  2.0± 0.2 litres
Vacuum pump (Visa models) .......................................................................  40 cc

C o o lin g
Antifreeze content:

for protection down to  -15°C (5 °F )..........................................................  28%
for protection down to  -30°C (-22°F) ......................................................  50%

B rakes
Minimum rear brake shoe lining th ickness.................................................  1.0 mm

Vacuum  pum p (Visa models)
Dnvebeft tens ion .............................................................................................. Approx 5.0 mm deflection midway between pulleys
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Engine
Idle speed 

Roto-diesel mjecton pump:
C15 ..........................................................................................................  000 ±  50 rpm
BX ..........................................................................................................  775 *  25 rpm
V is a ..........................................................................................................  750 rpm

Bosch *n#ctKX' pump:
Automatic transmission ....................................................................... 825 *  25 rpm
Manual transm ission.............................................................................  775 *  25 rpm

Oil filter t y p e ................................................. ..................................................  Champion F104
Air filter

BX models up to  mkJ-1987 (round type )................................................  Champion W117
BX models from m id -1987 (square type) ..............................................  Champion U543
Visa Saloon/C 15 Van ...............................................................................  Champion W117

Fuel filter type:
BX models and C15 Van:

R oto-d lesel.............................................................................................  Champion L132
Bosch ...................................................................................................... Champion L135

Visa Saloon:
Roto-diesei ............................................................................................. Champion L131 or L137
Bosch ...................................................................................................... Champion L136

T yres
Pressures -  bar (IW/in1):

Visa:

BX:

Torque wrench settings

Front Rear

2.2 (32) 2.0(29)
2.3(33) 2.6(38)

2.1 (30) 2.1 (30)
2.3(33) 2.5 (36)

Nm Ib f f t
10 7
190 140

Maintenance schedule
The maintenance schedules below are 

basically those recommended by us fo r 
vehicles driven dally. Servicing intervals are 
determined by mileage or time elapsed - this 
is because fluids and systems deteriorate with 
age as well as w ith use. Follow the time 
Intervals If the appropriate mileage is not 
covered within the specified period.

Vehicles operating under adverse 
conditions may need m ore frequent 
maintenance. "Adverse conditions" include 
clim atic extremes, fu ll-tim e tow ing o r taxi 
work, driving on unmade roads, and a high 
proportion o f  short journeys. The use of 
inferior fuel (such as may be found In some 
foreign countries) can cause early degradation

o f the engine oil. Consult a  dealer fo r fu ll 
guidance.

Some o f the procedures, where indicated, 
are described in  detail In the relevant main 
manual fo r the  vehicle. Refer to  Haynes 
Manual No. 908 for BX models and No. 620 
for Visa models. Note that Manual No. 620, 
also covers the C15 Van.
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At weekly intervals, 
or before a long journey
□  C heck ba tte ry  (Section 3)
□  C heck brake flu id  level, investiga te  any sudden loss 

o f flu id  (Section 4)
□  C heck coo lan t level (Section 5)
□  C heck eng ine  o il leve l (Section 6)
H  C h e c k  th e  o p e ra tio n  o f  lig h ts , w ip e rs  a n d  horn  

(Section 7)
□  C h e c k  ty re  p re ssu res  a n d  c o n d it io n  ( in c lu d in g  

spare) (Section 8)
C C he ck  w asher flu id  level(s) (Section 9)

Every 6 000 miles (10 000 km) or 
6 months, whichever comes first
Note: O n p re  1989 m odels, the  m ileage in tervals were  

a t 5 00 0  m iles (7500 km). The tim e  intervals  
however, are the  same.

□  C heck handbrake  ad jus tm ent (Section 10)
□  C heck hydrau lic  c irc u it (Section 11)
n C h e c k  h y d ra u lic  sys te m  f lu id  leve l (BX m odels), 

(Section 12)
□  C h e c k  th e  s te e rin g  g e a r and d riv e s h a ft 

com ponen ts  (Section 13)
□  C lean o il fille r ca p  (where app licab le ), (Section 14)
□  Drain w a te r from  fue l filte r (Section 15)
□  Exam ine exhaust system  fo r  co rros ion  and  leakage 

(Section 16)
□  Renew th e  eng ine  o il and  filte r (Section 17)

C he ck  b ra ke  d is c  p a d s  fo r  w e a r (re fe r to  th e  
re levant m ain  m anual)

C  C he ck  b ra ke  d is c s  fo r  w ea r (re fer to  th e  re levan t 
m ain  manual)

U  C heck fro n t w hee l a lignm en t (re fer to  th e  re levant 
m ain  manual)

( I  C heck th e  au tom atic  transm iss ion  flu id  level (refer 
to  th e  relevant m ain  m anual)

□  L u b ric a te  a ll c o n tro ls , linkages , d o o r  lo c k s  and 
hinges (refer to  th e  relevant m ain manual)

Every 12 000 miles (20 000 km) or 
12 months, whichever comes first
N ote: O n p re  1989 m odels, the m ileage in terva ls were  

a t 10 000  m iles (15 0 0 0  km). The tim e inten/als  
however, are the same.

A long  w ith  the  w ork  spec ified  in  the  previous  
schedule , w here  a p p lic a b le ...

[ I  C heck d rivebe lt tens ion  (Section 18)
C C heck id ling  speed (Section 19)
C C heck vacuum  pum p  (Visa m odels) (Section 20)

□  Inspect rear b rake  shoes (Visa m odels) (Section 21) 
Lub rica te  c lu tch  pedal and cab le  (Section 22) 
R enew  fu e l f i l te r  (be fo re  w in te r, re g a rd le ss  o f 
m ileage) (Section 23)
C heck c lu tch  ad jus tm en t (refer to  th e  re levant m ain 
m anual)
C he ck  w h e e l bea rings  (re fer to  th e  re levan t m ain 
manual)
C h e c k  se a t b e lts  and  a n ch o ra g e s  (re fe r to  th e  
re levant m ain  manual)

Every 18 000 miles (30 000 km) or 
18 months, whichever comes first
N ote: O n p re  1989 m odels, the  m ileage inten/als were  

a t 15 000 m iles (22 500 km). The tim e  inten/als  
however, a re  the  same.

A lo ng  w ith  the  w ork  sp e c ifie d  in  p rev ious  schedules, 
w here  a p p lic a b le ...

□  C lean th e  hydrau lic  system  filte r (BX m odels) (refer 
to  the  m ain  manual)

Every 24 000 miles (40 000 km) or 
2 years, whichever comes first
Note: O n p re  1989 m odels, the  m ileage inten/als were  

a t 2 0  0 0 0  m iles (30 0 0 0  km). The tim e  inten/als  
how ever, are the  same.

A lo ng  w ith  the  w ork  sp e c ifie d  in  p rev ious  schedules, 
w here  app licable ...
R enew  a ir c leaner e lem ent (refer to  C hap te r 4) 
R enew  a u to m a tic  transm iss ion  flu id  (if app licab le ) 
(refer to  th e  re levant m ain manual)

Every 30 000 miles (45 000 km) or 
2 years, whichever comes first
A lo ng  w ith  the  w ork  sp e c ifie d  in  p rev ious  schedules, 

where a p p lic a b le ...
□  Renew co o la n t (Section 24)
□  R enew  b ra ke  flu id  (V isa m ode ls ) (re fe r to  the  

re levant m ain  m anual)

Every 36 000 miles (60 000 km)
□  R enew  hydrau lic  sys tem  flu id  (BX m odels) (refer to  

the  m ain  manual)
□  C heck transm iss ion  flu id  level (manual transm ission 

m odels) (Section 25)

Every 48 000 miles (80 000 km)
G R enew  tim in g  b e lt (refer to  C hap te r 2)
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Underbonnet v iew  o f a  Visa diesel (a ir c leaner removed)

1 Coolant filler cap and expansion 
tank

2 Injectors
3 Accelerator cable
4 Brake vacuum pum p
5 Fusebox
6 Servo unit
7 Speedometer cable
8  Brake fluid reservoir
9  Washer pump
10 Washer reservoir
11 Front suspension upper 

mounting
12 Brake master cylinder
13 Battery
14 Heater p lug  relay
15 Clutch cable
16 Reversing light switch
17 Top hose
18 Radiator
19 Fast idle thermo unit
20 Engine oil dipstick and fille r cap
21 Starter m otor
22 O ilfiller
23 Injection pum p (Bosch)
24 Alternator
25 Fuel filter
26 Right hand engine mounting

Front underbody v ie w  o f  a  Visa diesel

1 Subframe
2 Exhaust pipe
3  Right hand driveshaft support 

bracket
4  Lower engine mounting
5 Exhaust resonator
6 Engine o il drain plug
7 Transmission
8 Track contro l arm
9 Anti-roll bar
10 Track rod
11 Final drive o il drain plug
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Underbonnet view  o f  a  BX diesel (a ir cleaner removed)

1 Injectors
2  O il filler cap and ventilation hose
3  Valve cover
4  HP pum p drivebelt
5  HP pump
6 Washer reservoir
7 Battery
8 Front suspension hydraulic unit
9 Heater plug relay
10 Clutch cable
11 Thermostat cover
12 Reversing lamp switch
13 Radiator
14 Top hose
15 Fast id le thermo unit
16 Bonnet lock
17 Starter motor
18 Accelerator cable
19 Engine o il dipstick
20 Diagnostic socket
21 Injection pum p (Roto-diesel)
22 Coolant fille r cap
23 Hydraulic system reservoir
24 Fuel filter
25 Right hand engine mounting
26 Washer reservoir

Underbonnet v iew  o f  a  BX Turbo m odel -  in te rcoo ler rem oved fo r  c la rity

1 LHM flu id  reservoir
2 Fuel filter
3 Suspension units
4 A ir cleaner to turbo trunking
5 Turbo to  intercooler trunking
6 Inlet manifold
7 Brake p ipe unions
8 Battery
9  ABS control block
10 A ir cleaner
11 A ir intake
12 Intercooler a ir inlet duct
13 Engine o il filler/dipstick
14 Cold start accelerator
15 Richness limiter
16 Fuel injectors
17 Crankcase ventilation o il trap
18 Thermostat housing
19 Expansion tank cap
20 Hydraulic pum p drive pulley
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Maintenance procedures

1 Introduction

1 This Chapter is designed to  help the 
home mechanic maintain h is/her vehicle for 
safety, economy, long life  and peak 
performance.
2  The Chapter contains a master maintenance 
schedule, fo llowed by Sections dealing 
specifically w ith  each task in  the schedule. 
Visual checks, adjustments, com ponent 
renewal and other helpful items are included. 
Refer to  the accompanying illustrations o f the 
engine compartment and the underside o f the 
vehicle fo r  the locations o f the various 
components. .
3  Servicing you r vehicle according to  the 
mileage/time maintenance schedule and the 
fo llow ing Sections w ill provide a  planned 
maintenance programme, which should result 
in a  long and reliable service life. This is a 
comprehensive plan, so maintaining some 
Items but not others a t the specified service 
intervals, will not produce the same results.
4  A s  you service your vehicle, you w ill 
discover that many of the procedures can - 
and should -  be grouped together, because of 
the particular procedure being performed, or 
because o f the  proxim ity o f two otherwise- 
unrelated components to  one another. For 
example, if  the vehicle is raised for any reason, 
the exhaust can be inspected at the same time

as the suspension and steering components.
5  The first step in  th is  maintenance 
programme is to  prepare yourself before the 
actual w o rk  begins. Read through all the 
Sections relevant to  the work to  be carried out, 
then make a list and gather all the parts and 
tools required. If a  problem  is encountered, 
seek advice from a parts specialist, o r  a 
dealers service department.

2 Intensive maintenance

1 M, from the tim e the vehicle is new, routine 
maintenance schedule is followed closely, 
frequent checks made o f fluid levels and high- 
wear items, as recommended, the engine will 
be kept in  relatively good running condition. 
The need fo r  additional w o rk  w ill be 
minimised.
2  It is  possible tha t there w ill be tim es when 
the engine is running poorly due to  the lack of 
regular maintenance. This is even more likely if 
a  used vehicle, which has not received regular 
and frequent maintenance checks, is bought. 
In such cases, additional work may need to  be 
carried out, outside o f the regular maintenance 
intervals.
3  If engine wear is suspected, a  compression 
test (refer to  Chapter 2) will provide valuable 
information regarding the overall performance 
of the main internal components. Such a  test 
can be used as a basis to decide on the extent

of the work to be carried out. If, for example, a 
compression test indicates serious internal 
engine wear, conventional maintenance as 
described in  th is  Chapter w ill not greatly 
improve the performance o f the engine. It may 
also prove a  waste o f time and money, unless 
extensive overhaul work is carried out first.
4 The following series o f operations are those 
most often required to  improve the 
performance o f a  generally poor-running 
engine:

P rim ary operations
a) Clean, Inspect and test the battery
b) Check all the engine related fluids
c) Check the condition and tension o f  the 

drivebelts
d) Check the condition o f  the a ir filter, and  

renew if  necessary
e) Check the fuel filter
f) Check the condition o f  all hoses, and  

check fo r fluid leaks
g) Check the id le speed, anti-stall and  

mixture settings, as applicable
5 If the above operations do not prove fully 
effective, carry out the fo llow ing secondary 
operations:

Secondary operations
All item s lis ted under “ Primary operations", 
plus the following:
a) Check the charging system
b) Check the preheating system
c) Check the fuel system
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Weekly or before a long journey

3 Battery flu id  - che ck 4  Brake flu id  - che ck 5 Coolant level - che ck

< %

A  W arning: R ead the •S afe ty F irs t!’ 
section In  the  fro n t o f  this  
manual, be fore  checking the  
battery.

1 Make sure tha t the battery tray is in good 
condition and tha t the clamps are tigh t (see 
illustration).
2 Corrosion on the tray, retaining clamp and 
the battery terminals, can be removed with a 
solution o f  water m ixed w ith baking soda. 
Thoroughly rinse all cleaned areas with clean 
water. Any metal parts o f the tray damaged by 
corrosion should be covered w ith  a  zinc- 
based primer, then painted (see Haynes 
hint).
3  Approxim ately every three m onths and 
definitely before the winter months, check the 
charge condition of the battery (and If 
applicable, the electrolyte levels).

3.1 Checking the secu rity  and condition o f 
the  ba tte ry  clam ps

A  W arning: B rake hyd rau lic  f lu id  
can harm  y o u r eyes a n d  dam age  
pa in te d  surfaces, so use extrem e  
cau tion  when ha nd lin g  and  

pouring  it .  D o n o t  use f lu id  th a t has been 
s tan d in g  open fo r  som e time, as i t  absorbs 
m oisture from  the  a ir  th a t can  cause a 
dangerous loss o f  b rak ing  effectiveness.
1 On Visa m odels the  braking system  is 
sim ilar to  tha t fo r petro l engine models, but 
there is insuffic ient vacuum  fo r  a  vacuum 
servo unit. A  vacuum pump, belt-driven from 
the cam shaft, is  therefore em ployed. The 
vacuum servo un it and m aster cylinder are 
located on the left-hand side o f the bulkhead 
(see illu s tra tio n ). A  cross-tube m ounted 
inside the passenger com partm ent links the 
brake pedal to  the vacuum servo unit.
2  On BX m odels the braking system is 
v irtua lly Identical to  tha t on  petrol-engined 
models.
3 If the reservoir requires repeated topping- 
up this Indicates a  flu id  leak somewhere in the 
system, tha t should be Investigated 
immediately.

The flu id  leve l in  the  m aster 
cy linde r w ill d rop s ligh tly  as 
the  brake lin ings wear down, 
b u t the  f lu id  le ve l m ust 

never be  a llow ed to  drop be low  the  
“ M IN ”  mark.

HAYNES

HiNT

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

A  W arning: W ait u n til the  engine is  
c o ld  be fo re  s ta r t in g  th is  
procedure
1 W ith the engine co ld , depress 

the  fille r cap and tu rn  it  an ti-c lockw ise to 
remove it (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 the black plastic tube 
from the radiator filler neck and check tha t the 
coolant level Is on the  upper lim it o f the 
"threaded" section.
3  If necessary top -u p  the system  w ith  the 
recommended coolant then refit the filler cap.

1 The vehicle must be parked on level ground
and the engine must have been stopped for .
approxim ately 10 m inutes to  allow  o il in ■
circulation to  return to  the sump.
2 W ithdraw the dipstick from its tube, wipe 
the end with a  piece o f clean rag, re-insert it 
fully and then withdraw it  again. Read the oil 
level on  the end o f the dipstick; it  should be 
between the tw o  cut-outs that represent the 
maximum and m inimum o il levels (see 
illustrations).
3  It is  no t s tr ic tly  necessary to  top-up the 
engine o il un til It reaches the minimum 
cut-out, but on no account allow the level to 
fa ll any lower. The am ount o f o il needed to 
top -u p  from  m inimum to  maximum is 1 litre 
fo r 1.7 models and approximately 1.5 litres for
1.9 models.
4 When topping-up is necessary, use clean 
engine oil o f the specified type, preferably of 
the same make and grade as that already in 
the engine. Top up by removing the filler cap 
from the  4a lve  cover o r the fille r tube as

4.1 Brake m aste r cy linde r on V isa m odels 5.1 F illing the  rad ia to r on  BX m odels
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6.2A W ithdraw ing the  engine o il d ipstick 
(XUD 7 models)

6.4B . . .  and topp ing  up the  engine oil (BX 
model)

applicable (see illustra tions). Allow tim e for 
the o il to  run dow n to the sum p before 
rechecking the level on the dipstick. Refit the 
filler cap and dipstick on completion.
5  All engines use some oil, depending on the 
degree o f wear and the  pattern o f use. Oil 
which is not being lost through external leaks 
is entering the  cylinders and being burnt, 
however, the diesel engine is not so prone to 
this problem  as its  petro l counterpart since 
there is no inlet vacuum to suck oil past piston 
rings and inlet valve stems.

1 Check the operation o f all external lights. 
Use the reflection from  a garage do o r or 
showroom w indow, to  check brake and 
reverse lamps. Make sure tha t all direction 
indicators are working, including when hazard 
warning switch is on. Replace bulbs and fuses 
as necessary.

2 Turn on the wipers and check that the glass 
is cleared w ithou t smearing. Replace w iper 
blades, if  the rubbers are worn or damaged.
3  Sound the horn (during sociable hours). If it 
does not work, check the  fuse, the wiring 
connections and the earth connections.

8 Tyre pressure and condition
-  check

1 It is  very important that all tyres are in good 
condition and at the correct pressure. Consult 
your owners handbook fo r tyre pressure rec­
ommendations.
2  Having a  tyre failure at any speed is highly 
dangerous. Tyre wear is influenced by driving 
style. Harsh braking and acceleration, or fast 
cornering, w ill a ll produce more rap id  tyre 
wear. As a general rule, the front tyres wear 
out faster than the  rears. Interchanging the 
tyres from  fron t to  rear ("rotating" the tyres) 
may result in more even wear. However, if this 
is com plete ly effective you m ay have the 
expense o f replacing four tyres at once!
3 Remove any nails or stones em bedded In 
the tread before they penetrate the  tyre to 
cause deflation. If removal of a  nail does reveal 
that the tyre has been punctured, refit the nail 
so that its point of penetration is marked. Then 
immediately change the wheel and have the 
tyre repaired, or replaced by a  tyre dealer.
4  Regularly check the tyres fo r damage in the 
form  cuts o r bulges, especially in the 
sidewalls. Periodically remove the wheels and 
clean any d irt or m ud from the  inside and 
outside surfaces. Examine the wheel rims for 
signs o f  rusting, corrosion or other damage. 
Light a lloy wheels are easily dam aged by

"kerbing”  w hilst parking. Steel wheels may 
also become dented or buckled. A  new wheel 
is very often the only way to  overcome severe 
damage.
5 New tyres should be balanced when they 
are fitted, but it  may become necessary to  re­
balance them as they wear, o r  if  the balance 
weights fitted to  the wheel rim, should fall off.
6  Unbalanced tyres w ill wear more quickly, as 
w ill the steering and suspension components.
7 Unbalanced wheels cause vibration, 
particularly at a  certain speed (typically 
around 50 mph). If th is vibration is on ly felt 
through the steering, it  is  likely tha t jus t the 
front wheels will need balancing. If however, 
the vibration is felt through the whole car, the 
rear wheels could also need balancing. Wheel 
balancing should be carried out by a  tyre 
dealer or garage.
8  Check the  security o f the roadwheels. 
Ensure that all the bolts are tightened to their 
correct torque.

9 Washer flu id  level - check

■ ■ ■ ■  
Ensure tha t the  washer flu id  is  always 

topped-up after use. Modern screenwash 
additives no t on ly prevent the flu id  from 
freezing during w inter months, but also 
reduces smearing, noticeable during night 
time driving at any tim e o f year.

C lear the washer je ts  w ith a  p in, if  they 
become blocked. Ensure tha t the  je ts  are 
directed toward the windscreen and not over 
the roof, to  the vehicle behind.

6.4A Removing the  fille r cap . . .
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H I miles or 6 months service

T h e n  should be clearance a t po in t arrowed

Visa m odels
1 Chock the  fron t wheels then jack  up the 
rear o f the vehicle and support on  axle stands 
(see "Jacking and vehicle support” ).
2  Fully depress the  foo tbrake pedal several
times.
3  A pp ly  the  handbrake lever to  the  th ird 
notch. Turn each rear wheel separately and 
check th a t there ia  a  s ligh t resistance to 
movem ent, ind ica ting th a t the  brake shoes 
are just touching the drums.
4  If necessary ad just the  cable w ith  the 
handbrake lever still on  the  th ird  notch. On

Van models loosen the Ocknut on the primary 
cable, tu rn  the  ad justm ent nu t as required, 
then tighten the locknut (see illus tra tion). On 
Saloon models turn the outer cable adjusters 
where they emerge from  the veh ic le  floor. 
Check tha t there is equal resistance to  both 
rear wheels.
5  Apply the handbrake lever to  the fifth notch 
and check that both rear wheels are locked.
6  Lower the  vehicle to  the ground.

B X  m odels
7 Handbrake adjustment on these models is 
automatic. The adjustment takes place when 
the  handbrake travel reaches 12 to  15 
notches.
8  If a new cable ia being fitted , re fer to  the 
main manual, for details.

1 On Visa m odels the  braking system is 
sim ilar to  that fo r petro l engine models, but 
there is insuffic ient vacuum fo r  a  vacuum 
servo unit. A  vacuum pump, belt-driven from 
the cam shaft, is  therefore em ployed. The 
vacuum  servo unit and m aster cy linde r are 
located on the left-hand side of the bulkhead. 
A  cross-tube m ounted Inside the  passenger 
com partm ent lin ks  the brake pedal to  the 
vacuum servo unit.
2  On BX m odels the  braking system  is 
v irtua lly  identica l to  th a t on  petrol-engined 
models.
3  Check the  hydrau lic c ircu its  pipes and 
hoses, fo r leaks, corrosion and damage. Pay 
particu la r atten tion to  the  areas around the 
connections. Replacem ent details can be 
found in  the relevant main manual.
4  Ensure tha t all retaining clips are secure.

12 Hydraulic system fluid (BX 
models) - check

<

1 The hydraulic flu id  reservoir is  located on 
the  le ft hand side o f the  bulkhead. It has a 
flu id  level ind ica tor bu ilt In to  It fo r easy 
checking. W ith  the engine id ling , open the 
bonnet and check tha t the  ye llow  indicator 
f lo a t is  between the tw o  red rings (sae 
il lu s tra tio n )  The ground clearance lever, 
inside the vehicle, should be fu ly  rearwards in 
the maximum height position
2 The difference between the maximum and 
minimum levels is approximately 0.45 litre.
3  The flu id  level ind ica tion Is on ly accurate 
after the vehicle has stabilised a t the 
maximum ride height.
4  If topp ing -up  Is necessary, first clean the 
fille r cap and the surrounding area, then 
remove the cap (aee Illustra tion)
5 Using genuine green LHM fluid, top -up the 
reservoir un til the indicator float reaches the 
upper red mark. Then refit the cap and switch 
o ff the engine.
6  In an emergency, au tom atic transm ission 
flu id  (or th in engine oil. I.e. SAE 10/20), may 
be used. However the system  m ust be 
com p le te ly  drained and replaced w ith  new 
LHM flu id  at the earliast opportunity. Do not 
use o ils  tha t cou ld  dam age the  rubber 
com ponents o f the system.
7 Refer to  the  main m anual, fo r details on 
flu id  renewal.

the  resarvoir
12.4 F iller cap  rem oval from  the  hydrau lic 

f lu id  reservo ir
Fluid level indicator location is arrowed
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4

14.1 O il fille r cap  /  breather (BX model)

13 Steering gear and driveshaft

1 Check all swivel and ball joints for signs of 
excessive wear and replace worn o r leaking 
components.
2  Ensure th a t the  steering gear gaiters, 
driveshaft gaiters and balljoint rubbers show 
no signs o f damage.
3 Check the fix ings o f all nuts and bolts on 
the steering gear and related components.
4 Replacement details, along w ith torque 
specifications can be found in the relevant 
main manual.

14 O il fille r cap (where %applicable) - clean

1
Note: This procedure is only applicable to  
models with the cap fitted to the valve cover.
1 Pull the oil fille r cap from the top  o f the 
valve cover then loosen the  c lip  and 
disconnect the crankcase ventila tion hose 
(see Illustration).
2  Clean the w ire  mesh filte r In paraffin and 
allow to  dry. If it  is  blocked w ith sludge, 
however, renew the cap complete.
3  Refit the hose to  the  fille r cap and f it  the 
cap to the valve cover.

1 Position a  small container beneath the filter.
2 Loosen the bleed screw on the bottom of 
the filter and allow any water to  drain into the 
container. Where fitted , also loosen the air 
bleed screw on the filte r head o r inlet union 
bo lt (see illustration).
3  T ighten the lower bleed screw when fuel 
free o f water flows. Retighten the a ir bleed 
screw where fitted.
4  Prime the fuel in jection system as 
described in Chapter 4.

15.2 Cross section o f  the  fue l filters
1 Priming plunger 5  Through bolt
2  Fuel bleed screw 6  Through bolt seal
3  Seals 7  Cartridge/element
4 Water bleed screw 8  A ir bleed screw

ROTO DIESEL BOSCH

16.1 Exhaust system  fo r  Visa m odels



Every 6 000 miles 1*11

16.3 Centra l exhaust m ounting rubbers 17.5 Unscrew ing the  o il filte r w ith  a  s trap  17.6 T ighten the  o il f ilte r by hand only
wrench

17.7 Topp ing-up the  engine o il (Visa)

2  Proprietary pastes and bandages are 
available fo r the repair o f holes and splits. 
They work well in the short term, but renewal 
o f the section concerned w ill probably prove 
more satisfactory in the long run.
3  Check the rubber m ountings for 
deterioration, and renew them if  necessary 
(see Illustration).

16 Exhaust system  -
exam ina tion

1 Inspect the exhaust system periodically for 
leaks, corrosion and damage, and check the 
security and condition o f the mountings (see 
illu s tra tio n ). Small leaks are m ore easily 
detected if  an assistant temporarily blocks the 
tailpipe with a  wad o f clo th whilst the engine is 
idling.

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 o f adequate capacity 
beneath the  sump. W ipe clean around the 
drain plug then unscrew it  using a  hexagon 
key and allow the o il to  drain. The oil may be 
very hot, take precautions to  avoid scalding.
3 Remove the oil filler cap and allow the oil to 
drain for at least 15 minutes.
4 Check and if  necessary renew the  drain 
plug washer then w ipe the sump, re fit the 
drain plug and tighten it.

5  Position the drain pan beneath the oil filter 
on  the front o f the  cylinder b lock. Using a 
strap wrench, unscrew the filter and remove it 
(see illu s tra tio n ). If a s trap w rench is not 
available a  screwdriver can be driven through 
the filter and used as a lever to remove it.
6  W ipe clean the filte r seat on  the cylinder 
b lock or oil coo ler (as applicable). Smear a 
little clean engine oil on  the sealing ring of the 
new oil filter then screw on the filter until i t  just 
touches the seat. Hand tighten the oil filter by 
a  further two-thirds of a  turn (see illustration).
Do not use any tools to tighten the filter.
7  Fill the engine w ith the correct grade and 4  
quantity of oil (see illustration).
8  Start the engine and allow it to  idle. Check 
tha t the  oil pressure warning light goes out 
and a lso check tha t there is no  oil leakage 
from the oil filter.
9  Switch o ff the engine and recheck the oil 
level.
10 Put the o ld  oil in to a sealed container and 
dispose o f it safely. Do not pour old engine oil 
down a  drain. Contact your local authority for 
further details.
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18 Drivebelt tension -  checking  
and ad jus ting

Checking
1 To ensure maximum life  from  either the 
alternator, o r  the vacuum pump (if applicable), 
the drivebelts need to  be at the correct 
tension.
2  Refer to  Section 20, fo r details on 
adjustment to  the vacuum pump drivebelt.
3  There should be approxim ately 6.0 mm 
deflection on the alternator drivebelt, when 
moderate thumb pressure is applied midway 
between the pulleys (see illustration).
4  Check the condition o f the belt. If the belt is

cracked, frayed or found to  be slipping, It 
needs to  be replaced.
5  To remove the belt, loosen the  p ivo t bolt 
and adjustment locknut (see illustrations).
6  Unscrew the adjustment bo lt to release the 
tension. The drivebelt can now be removed 
from the pulleys.
7  Refitting is a  reversal of removal.

Adjusting
8 To adjust the tension, first check that the 
belt is correctly fitted over the pulleys. With 
the alternator mountings loose, tighten the 
adjustment bo lt to  tension the  belt. As 
mentioned previously the belt should be able 
to  move by approxim ately 6.0 mm, with 
m oderate thum b pressure m idway between 
the pulleys. Tighten the mounting bolts to the 
correct torque.

1 Fast idle adjustment screw
2 Cable end stop
3 Fast id le lever
4 Idling adjustment screw
5 Anti-stall adjustment screw

19.5 Bosch in jection pump

6 Fasf id le cable adjustment ferrule
7 Accelerator cable ad/ustment ferrule
8 Engine maximum speed adjustment screw
9 Accelerator lever 
a Shim

18.9 Drivebelt run -  la ter m odels w ith  air 
conditioning •

Arrow shows tension checking po int

19.4 Idle speed adjustm ent screw 
(arrowed) on the  Roto-diesel in jection 

pump

18.5A A lternator p ivo t bo lt 18.5B A lternator ad justm ent locknu t (1) 
and ad justm ent bo lt (2)
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L a te r  m o d e ls  w ith  a ir  c o n d it io n in g

9 During 1988. the three-pulley drivebelt 
system previously used was replaced by a 
five-pulley system, as shown (see illustration).
10 With the new system, drivebelt tension is 
adjusted by movement o f the bottom  idler 
wheel. Tension is checked at the longest belt 
run. ie between the alternator and compressor 
pulleys.

19 Idle speed - checking and 
adjustment

Checking
1 The usual type ot tachometer (rev counter), 
w h ich w orks from ignition system pulses, 
cannot be used on diesel engines. A 
d iagnostic socket is provided fo r use of 
Cltrodn test equipm ent, bu t this w ill not 
normally be available to the home mechanic. 
If it is  not fett that adjusting the idle speed ‘ by 
ear" Is satisfactory, one o f the following 
alternatives may be used:

a) Purchase or hire o f  an appropriate 
tachometer

b) Delegation o f the job  to a Citroen dealer or 
other specialist

c) riming light (strobe) operated by a  petrol 
engine running at the desired speed. I f  the 
timing light is pointed at a mark on the 
camshaft pump pulley the mark will appear 
stationary when the two engines are 
running at the same speed (or multiples of 
that speed). The pulley w ill be rotating at 
half the crankshaft speed but this w ill not 
affect the adjustment, (in practice it  was 
found impossible to use this method on the 
crankshaft pulley due to the acute viewing 
angle)

2 Before making adjustments warm up the 
engine to normal operating temperature.
3  Check that the engine idles at the specified 
speed.

Adjustment
4 If adjustment is necessary on the Roto-diesel 
pump, loosen the locknut on the fast idle lever

then turn the adjustment screw as required and 
retighten the locknut (see illustration).
5  If adjustment is necessary on the Bosch 
pump, first loosen the locknut and unscrew the 
anti-stall adjustment screw until it  is clear of the 
accelerator lever. Loosen the locknut and turn 
the id le speed adjustment screw as required 
then retighten the locknut (see illustration).
6 Adjust the anti-stall adjustment screw as 
descnbed in Chapter 4.
7 Stop the engine and disconnect the 
instrument as appropriate.

O il level
1 W ith the vehicle on level ground, unscrew 
the filler/level plug and check that the oil level 
is up  to  the bottom  o f the hole (see 
illu s tra tio n ). If not, top -up w ith  the correct 
grade of oil then refit and tighten the plug.

D rivebelt
2  Depress the drivebelt m idway between the 
pulleys. If the deflection is not as given in the 
Specifications, loosen the p ivo t and 
adjustm ent bolts, reposition the vacuum 
pump, then tighten the bolts.

21 Rear brake shoes -
inspection, removal and 
refitting

Visa m odels

In s p e c t io n
1 Jack up the rear o f the car and support on 
axle stands. Chock the front wheels. Remove 
the rear wheel.
2  Prise the dust cap from the centre of the 
drum.
3  Unscrew the hub nut. recover the washer 
and w ithdraw the brake drum. If d ifficu lty is 
experienced due to the drum being excessively 
worn, insert a screwdriver through a  wheel bolt

hote and prise the spring tensioned sector from 
the automatic adjustment lever (see illustration).
4  Examine the shoes for oil contamination or 
wear. If any shoe (or shoes), need replacing, 
only replace in complete axle sets.

R e m o va l
5 Prise the rubber plug from the rear of the 
backplate then insert a screwdriver and 
actuate the handbrake lever so that the cable 
can be disengaged.
6  Note the position o f the top  and bottom 
return springs. Using a  pair of pliers, unhook 
them from the brake shoes.
7  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  W ithdraw the brake shoes from  the 
backplate.
9  Disengage the strut and detach the 
self-adjusting levers from the leading shoe. 
R e fitt in g

10 Refitting is a  reversal o f removal, but 
before fitting the return springs, actuate the 
self-adjusting mechanism to  set the brake 
shoes to  s lightly less than the internal 
diameter of the brake drum (see illustration).
11 Before refitting the drum, ensure that the 
bearings and the space between them  are 
greased.
12 Refit the drum on the stub axle, followed 
by the washer and a new hub nut.
13 Tighten the hub nut to the specified 
torque then lock the collar into the stub axle 
groove using a round-ended drift.
14 Tap the dust cap into position.
15 Refit the rear wheel and lower the car to 
the ground. Apply the footbrake pedal several 
times to  reset the automatic adjuster.

21.3 M ethod o f  re leasing the brake shoes 
on Visa m odels

21.10 Rear brake shoes on Saloon 
models

1 Leading shoe
2  Trailing shoe
3 Upper return spring
4  Lower return spring
5  Anti-rattle springs
6  Handbrake cable (disconnected to show 

end fitting)
7  Self-adjusting mechanism
8 Handbrake lever
9  Strut
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22 Clutch pedal and cable -
lubrication

1 Lubricate the clutch pedal pivot with 
grease.
2 Also grease the operating rods and/or cable 
ends where they connect w ith the operating 
levers.
3 Removal o f the air filte r w ill enable easier 
access to the clutch cable at the transmission 
end.

23 Fuel filter
refitting

removal and

*
Note: A lthough no t essential, it  is  always 
beneficial to  change the fuel filter jus t before 
winter, regardless o f mileage.

Except C 15 Van models 

R em ova l

1 This job may be carried out leaving the filter 
head in  situ. However due to  limited access 
and the possib ility  o f spilling fuel over the 
engine. It is recommended that the filter head 
is removed, together with the cartridge.
2 Unscrew the  union bolts and disconnect 
the inlet and outlet fuel unions from the filter 
head (see illu s tra tio n ). Recover the union 
washers.

3 Unbolt the filter head from the bracket and 
withdraw it, together with the cartridge (see 
Illustration).
4  With the assembly in a container to  catch 
spilled fuel, unscrew the through-bolt. On the 
Roto-diesel filter this will release the end cap 
and enable the cartridge and seals to  be 
removed (see illu s tra tio n s ). On the Bosch 
filte r remove the  cham ber fo llow ed by the 
element and seals. The Purflux filter fitted to 
some models is similar to  the Bosch filter. 
R e fitt in g
5 Clean the filte r head and end cap or 
chamber.
6 Locate the new seals in position then fit the 
new cartridge or element using a reversal of 
the removal procedures.
7 Finally prime the fuel Injection system as 
described in Chapter 4.

C 15 Van models
Note: I f  the fue l is a llow ed to  escape ou t o f 
the fue l filte r housing onto the engine, it  will 
find its way in to the c lu tch  <manual 
transmission models) and possib ly damage 
the linings.
R e m o va l

8  On C15 Van models from  early 1993, the 
fuel filter is modified. The coolant-heated filter 
base is no longer fitted. The fuel filte r is 
relocated in a housing on the cylinder head, 
above the therm ostat and cylinder head 
coolant outlet housing. The new housing has 
a  water detector and a  water drain plug in its

base. There is an external hand-priming bulb, 
and a double valve return system.
9 To remove the filter, first drain the housing 
by loosening the drain plug. A plastic tube 
should be attached to the drain plug, so that 
the fuel can be directed in to a suitable 
container (see illustration).
10 W ith the fuel drained, unscrew the cover 
bolts, remove the cover and lift out the filter. 

R e fitt in g
11 If the filte r is  to  be refitted, check the 
sealing rubber before reversing the removal 
procedure. Removal o f the water detector is 
straightforward (see Illustrations).

23.2 Inlet (1) and ou tle t (2) unions on the 23.3 Removing the Roto-diesel f ilte r head 
Bosch fue l f ilte r and cartridge

23.4A Unscrew the th rough b o lt . . . 23.4B . . .  and remove the  Roto-diesel 
filte r cartridge

23.9 Draining the  fue l from  the fue l filte r 
housing
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23.11A  Unscrew the cover bolts. . .

23.11D Checking the sealing rubber

23.11B . . .  remove the co ver. . .

23.11F . . .  and removing the water 
detector (arrowed)
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30 000 miles or 2 years service
2 Depress the fille r cap and slowly turn it 
anti-clockwise until it  can be removed. If the 
engine is hot cover the cap with a  thick cloth 
before removing it as a precaution against 
scalding (see illustration).
3  Position a container beneath the left-hand 
side o f the radiator then unscrew the drain 
plug and allow the coolant to drain.

I f  there is no  dra in  p lug  
9 fitted , d isconnect the  drain 

H iN T p ipe on the le ft-hand  side o f
-------------- the rad ia to r o r d isconnect
the  bo ttom  hose from  the righ t-hand  
side.

HAYNES

Note: The coolant should be renewed a t the 
firs t 12  000 m iles (20 000 km) from new, or 
from when the engine is renewed. This is 
necessary to flush out corrosive elements that 
can build up to high levels during the early life 
o f the engine. Thereafter renew as described 
in  the maintenance schedule.

Draining
1 Allow the engine to  cool for at least 10 
minutes after switching oft.

4  When the radiator is com pletely drained 
refit the drain plug, pipe or hose then drain the 
block by unscrewing the drain plug located on 
the rear o f the engine at the flywheel end. 
Refit the drain plug on completion.

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.
7 Remove the therm ostat as described in 
Chapter 3.
8  If not already done disconnect the bottom 
hose from the radiator.
9 Insert a garden hose in to the thermostat 
housing so tha t the water runs through the 
engine in the reverse direction to  normal flow 
and comes out of the bottom hose. Continue 
until the water emerges clean.
10 Run the water through the radiator in the 
normal direction of flow  by inserting the 
garden hose in the top hose. In severe cases 
of contamination it may be helpful to remove 
the radiator and reverse-flush it.
11 Chemical descalers o r flushing agents 
should only be used as a  last resort, in which 
case fo llow  the instructions given by the

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

Filling
13 Make sure that the drain plugs are secure 
and that all hoses are in good condition and 
their clips tight.
14 Loosen o r remove the bleed screws 
located on the thermostat housing cover, on 
the radiator on BX m odels and. on Visa 
models only, the expansion tank return pipe 
(see illustrations).
15 Fill slowly w ith coolant through the filler 
neck and at the same time keep an eye on the 
bleed screw holes. When coolant free of air 
bubbles emerges refit and tighten the bleed 
screws.
16 Top up the rad ia tor o r  expansion tank 
until it is full to the filler cap seating. There still 
remains a ir in  the system which must be 
purged as follows.
17 Start the engine and run a t a fast idle 
speed for several minutes. Stop the engine.
18 Top up the coolant level as follows. On 
Visa models top-up to the level plate visible 
through the fille r neck. On BX models 
w ithdraw the black plastic tube from the 
radiator filler neck and note the coolant level 
on the 'th readed ' section (see illustration). 
The bottom of the tube indicates the minimum 
level and the upper lim it of the “ threaded" 
section indicates the maximum level. Top up 
to the maximum level, then refit the tube.
19 Fit the filler cap.
20 Start the engine and run to  normal 
operating temperature indicated by the 
electric cooling fan(s) cutting in then out after 
a  few minutes.
21 Stop the engine and allow to  cool fo r at 
least 1 hour.
22 Recheck the coolant level as described in 
paragraph 18 and top-up as necessary.

24.2 Expansion tank and fille r cap on Visa 
models

24.14A Bleed screw s (arrowed) on the 
therm osta t housing

24.14B Bleed screw  (arrowed) on  the 
rad ia tor (BX models)

24.14C Bleed screw  (arrowed) on the 
expansion tank re turn  p ipe (Visa models)

24.18 Removing the coolant level tube on 
BX models
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36 000 miles service

P re -1 9 8 7  m odels
Note: There is no  o il level p lug  on p re -1987 
models. The only way o f  making sure the level 
is  correct is to  drain and refill the transmission. 
Having done this, i t  makes sense to  use new 
o il fo r  refilling.
1 Jack up the front o f the vehicle and support 
on axle stands (see uJacking and vehicle 
support”). Chock the rear wheels.
2  Two dra in  p lugs are provided on early 
models - one fo r the transmission and one for

the d iffe rentia l (see Illustration). On later 
models the transmission drain plug is deleted 
and it is important not to confuse the reverse 
gear shaft clamping screw with a  drain plug.
3 Unscrew the drain plug(s) and drain the oil 
in to a suitable container. On com pletion refit 
and tighten the drain plug(s).
4  There is no  provision fo r a  level plug so the 
correct quantity o f oil must be measured 
before refilling the transm ission through the 
filler plug hole.
5 Lower the vehicle to the ground.

1987-o n  m odels
6 On models built from  1987, an oil filler/level 
plug is fitted  In the transm ission end cover. 
Access is easiest through the left-hand wheel

arch (see illustration). The vehicle should be 
parked on level ground fo r this check.
7  Having gained access to  the oil level plug, 
clean around the  plug before rem oving it. 
Check the oil level; w ith the vehicle level, the 
oil level must be up to  the bottom o f the plug 
hole.
8  Top-up if necessary w ith the  specified oil 
(see Illustration). Add the oil slow ly; the oil 
level is correct when the oil just begins to  flow 
from the plug hole. Allow a few minutes for the 
oil level to  stabilise, then refit and tighten the 
filler/leve l p lug. Check fo r leaks If regular 
topping-up is required.

25 Transm ission flu id  level
(manual transm ission ^
models) - check ^

48 000 miles service

26 T im ing be lt -  renewal

I f  the  tim in g  be lt breaks in
9  service, extensive dam age

h i n t  m ay be caused to  the
engine. Renewal a t  o r  before  

t h e  s p e c i f ie d  in t e r v a l  Is  s t r o n g ly

recom m ended.

HAYNES

25.8 Topping-up the transmission oil25.6 Manual transmission filler/level plug 
(arrowed) in end cover

25.2 Differential drain plug (arrowed)

Refer to Chapter 2.
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Contents
Camshaft - removal and re fitt in g .............................................................  7
Compression and leakdown test - description and interpretation . .  2
Cylinder head - dismantling, overhaul and reassem bly...........................10
Cylinder head -  removal and refitting .....................................................  9
Cylinder head and pistons -  decarbonisation......................................... 11
Description - g e n e ra l.................................................................................  1
Engine and transmission (BX models) -  removal and re fittin g ..............20
Engine and transmission (Visa models) -  removal and re fitt in g .............19
Engine and transmission -  reconnection..................................................27
Engine and transmission - separa tion ...................................................... 21
Engine components -  o ve rh a u l...............................................................26
Engine overhaul - d ism an tling ................................................................... 23
Engine overhaul - p repara tion ................................................................... 22
Engine overhaul - reassem b ly ................................................................... 24

Engine overhaul examination and renovation - general ...................... 25
Engine, methods o f removal - genera l........................... .......................... 18
Engine/transmission mountings - removal and refitting ...................... 17
Flywheel/driveplate - removal and re f it t in g .............................................16
Initial start-up after engine overhaul -  genera l.....................................28
Oil pum p - removal, inspection and re fitt in g ...........................................14
Oil seals - re n e w a l.......................................................................................12
Pistons and connecting rods - removal and refitting ...........................15
Major operations possible w ith the engine in the v e h ic le ..................  3
Sump -  removal and re fitt in g ..................................................................... 13
Timing belt - removal, refitting and tensioning ....................................  4
Timing belt intermediate roller -  removal and re fittin g .......................... 6
Timing belt tensioner - removal and re fitt in g ......................................... 5
Valve clearances - checking and adjustment ......................................  8

Degrees of difficulty
Easy, surtable for Fairly easy, suitable Fairty difficult Difficult suitable for Very difficult
novice w ith little fo r beginner with suitable fo r competent

1
experienced D Y suitable for expert DIY J k

experience ^ som e experience D1Y mechanic mechanic or professional *
Specifications
General
Type ................................................................................................................... Four-cylinder, in-line, four-stroke, overhead camshaft,

compression-ignition, mounted transversely and inclined 30° to  rear. 
Transmission mounted on left-hand end o f engine.

Codes:
Visa. BX and C15 ........................................................................................ X U D 7 -1 6 1 A
BX T u rb o .......................................................................................................  XUD 7TE/L - A8A
BX n o n -T u rb o ..............................................................................................  XUD 9 - 162(B) or D9B - XUD 9A/L

Engine size:
XUD 7 ............................................................................................................  1765 cc
XUD 9 ............................................................................................................  1905 cc

Number o f cy lin d e rs ........................................................................................  4
Bore and stroke:

XUD 7 and XUD 7 T E ...................................................................................  80.0 x  88.0 mm
XUD 9 and XUD 9 A ...................................................................................... 83.0 x 88.0 mm

Compression ratio:
XUD 7 ............................................................................................................  23.0 :1
XUD 7 T E .......................................................................................................  22.0 :1
XUD 9 ................................................................................. ..........................  2 3 .5 :1
XUD 9 A .......................................................................................................... 23 .0 :1

Compression pressures (engine hot, cranking speed):
M in im um .......................................................................................................  18 bar
Normal ..........................................................................................................  25 to  30 bar
Maximum difference between any two cy lin d e rs ..................................  5  bar

Maximum torque (ISO):
XUD 7 ............................................................................................................  110 Nm at 2200 rpm
XUD 7 T E ........................................................................................................ 180 Nm at 2100 rpm
XUD 9 ............................................................................................................  118 Nm at 2000 rpm
X U D 9 A .........................................................................................................  120 Nm at 2000 rpm

Maximum power (ISO):
XUD 7 ............................................................................................................ 43.5 kW at 4600 rpm
XUD 7 T E .......................................................................................................  66.0 kW at 4300 rpm
XUD 9 ............................................................................................................ 47.0 kW at 4600 rpm
XUD 9 A .......................................................................................................... 51.0 kW at 4600 rpm
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M axim um  speed:
E xce p t XU D  7TE m odels:

No l o a d ..................................................................................................... 5100  rpm
4 60 0  rpm

X U D 7T E  m odels:
N o - lo a d ..........J ........................................................................................ 4800  rpm
Loaded ..................................................................................................... 4300  rpm

Firing o r d e r ....................................................................................................... 1 -3 -4 -2  (No 1 a t flyw hee l end)

Cylinder block
C ylinder bore  d iam eter:

XUD 7 and  XU D  7 T E ................................................................................. 80 .000  to  80.018  m m
or 8 0 .030  to  80.048  m m

XUD 9  and XUD 9 A ................................................................................... 83 .000  to  83.018 mm
or 83 .030  to  83.048 mm

Pistons and piston rings
Piston d iam eter:

XUD 7 and XU D  7 T E ................................................................................. 79.93  ±  0 .008 mm
or 76.96 ±  0 .008 mm

XUD 9 and XU D  9 A ................................................................................... 82.930 ±  0 .009 m m
or 82 .960  ±  0 .009 mm

Piston ring  e nd  gaps (fitted):
Top  com press ion  ..................................................................................... 0 .20  to  0 .40  mm
2 nd  com press ion  ...................................................................................... 0 .15  to  0 .35  mm
O il s c ra p e r ..................................................................................................... 0 .10  to  0 .30  mm

C onnecting  ro d  sm all-end  bush  inner d ia m e te r .................................. 25 .007  to  25.020  mm
M axim um  w e ig h t d iffe rence be tw een  any tw o  p is ton s  .................... 2 .5  g
M ax im um  p is to n  p ro trus ion  d iffe rence  be tw een  any tw o  p is ton s  . 0 .12  m m

Crankshaft
Endfloat ............................................................................................................ 0 .07  to  0 .32  m m
M axim um  joum a l/c rankp in  o u t - o f - r o u n d ............................................... 0 .007  mm

Cylinder head
W arp l i m i t .......................................................................................................... 0 .07  m m  su b jec t to  cam shaft tu rn ing  freely

Refin ishing lim it (see te x t ) ............................................................................ 0 .40  m m
Sw irl cham ber p ro tru s io n ............................................................................ 0  to  0 .03  mm

Valves
Seat ang le  (inclusive):

Except XUD 7TE m odels:
I n le t ............................................................................................................ 120°
E x h a u s t..................................................................................................... 90°

XUD 7TE m odels:
Inlet and e x h a u s t................................................................................... 90°

Valve recess b e low  cylinder head:
0 .50  to  1.05 m m

E x h a u s t.......................................................................................................... 0 .90  to  1.45 m m

Valve clearances (cold): In let Exhaust

XUD7 161-A  ................................................................................................ 0 .10  to  0 .25  mm 0.25 to  0 .40  mm

XUD9 D9B and XUD9 162 ..................................................................... 0 .15  to  0 .25  mm 0.35 to  0 .45  m m
XUD7 A 8 A ..................................................................................................... 0 .15  ±  0 .08  mm 0.30 ±  0 .08  mm

Valve tim ing:
XU D  7 m odels (at 1 .0  m m  clearance):

In let opens ............................................................................................. 8° BTDC
In let closes ............................................................................................. 40° ABDC

Exhaust opens ...................................................................................... 56° BBDC
Exhaust c loses ...................................................................................... 12° ATDC

XU D  7TE m odels (at 0 .8  m m  clearance):
In let opens ............................................................................................. 4 ° 3 0 ’ BTDC

In let c loses ............................................................................................. 20° ABDC
Exhaust opens ...................................................................................... 39° BBDC
Exhaust c loses  ...................................................................................... 4 ° ATDC

XU D  9A  m odels (at 0 .8  m m  clearance):
In let opens ............................................................................................. 4° BTDC
In let c loses ............................................................................................. 35° ABDC
Exhaust opens ...................................................................................... 43° BBDC
Exhaust c loses ...................................................................................... 0° fTDC)

http://rutracker.orQ
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C a m s h a f t

Endfloat .............................................................................................................  0.07 to  0.16 mm

L u b r ic a t io n  s y s te m

Oil pressure
Except XUD 7TE models (at engine temperature o f 90°C/194°F):

M in im u m ..............................................................................................
Maximum ...........................................................................................

XUD 7TE models (at 80°C /170°F).......................................................
Oil pressure sw itch operating pressures:

On .......................................................................................................
O ff .......................................................................................................

O i l  p u m p

Type ......................................................................................................
Pressure relief valve o p e n s .......................................................................
Gear endfloat .............................................................................................
Clearance between gear lobes and housing .......................................

T o r q u e  w r e n c h  s e t t in g s

Big-end bearing c a p ..................................................................................
Camshaft bearing cap .............................................................................
Camshaft s p ro c k e t.....................................................................................
Crankshaft pulley bolt:

Stage 1 ....................................................................................................
Stage 2 ....................................................................................................

Cylinder head bolts:
Pre-September 1986:

Stage 1 ................................................................................................
Stage 2  ................................................................................................
Stage 3  Loosen % turn then ............................................................
Stage 4  (after 10 mins at 3000 rpm). Loosen X turn th e n .........

From September 1986 on (refer to text):
Stage 1 ................................................................................................
Stage 2  ................................................................................................

Stage 3  ....................................................................................................... Angle-tighten a  further 120°
Engine mounting, left hand:

26
Small n u ts ................................................................................ .....................  18 13
Centre stud to tra n sm iss io n ................................................ ..................... 50 37

Engine mounting bracket, right-hand lo w e r ......................... ..................... 18 13
Engine mounting bracket, right-hand upper:

To engine ................................................................................ .....................  35 26
To mounting rubber ............................................................. .....................  28 21

Flywheel/driveplate.................................................................... ..................... 50 37
8

Injection pum p b ra cke t............................................................. .....................  20 15
Lower link m o u n tin g .................................................................. .....................  35 26

52
Oil coo le r...................................................................................... .....................  68 50
Oil gallery plug ........................................................................... ..................... 28 21
Oil pressure s w itc h .................................................................... ..................... 30 22
Oil pump c o v e r ........................................................................... ..................... 9 7

10
Pump pulley to  camshaft ......................................................... ..................... 35 26

14
Sump oil drain b ra c k e t............................................................. ..................... 3 2.2
Timing belt intermediate roller ................................................ ..................... 18 13
Timing belt tensioner ................................................................ ..................... 18 13
Timing cover, lower .................................................................. .....................  12 9
Valve c o v e r .................................................................................. .....................  2 1.5

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 ft
50 37
18 13
35 26

40 30
plus 60° o r to  150 plus 60° o r to  111

30 22
60 44
60 44
70 52

30 22
70 52
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1 Description - general

The engine is o f fo u r-c y lin d e r overhead 
cam shaft design, m ounted transverse ly  and 
inclined 30° to  the rear, w ith  the transmission 
m ounted on the le ft-hand side. Both the block 
and the cylinder head are o f cast iron.

A  too thed tim ing be lt drives the  camshaft, 
in jec tion  p u m p  and w a te r pum p. B ucke t 
tappets are fitted  between the cam shaft and 
valves, and valve clearance ad justm ent is by 
means o f selective shims.

The cam shaft is  sup po rte d  by three 
bearings m ach ined d ire c tly  in  the  cy linde r 
head.

The crankshaft runs in five main bearings of 
the usual shell type. Endfloat is  contro lled by 
th rustw ashers e ith e r s ide o f  N o 2 main 
bearing.

The p istons are selected to  be  o f  m atching 
weight, and incorporate fu lly floating gudgeon 
pins retained by circlips.

The oil pum p is chain driven from the front 
o f the  crankshaft. An o il coo ler is fitted to  the
1.9 engine.

D uring 1988. a  1765 cc  T u rbo  d iese l (the 
XUD 7TE),was in troduced to  the  BX range of 
models.

2 Compression and leakdown ^  
test - description and 
interpretation ^

N ote: A  com press ion  te s te r spe c ifica lly  
designed fo r diesel engines m ust be used fo r 
th is test

C om press ion  te s t

Description
1 W hen eng ine pe rfo rm ance  is dow n , o r  if 
m isfiring occurs which cannot be a ttribu ted to 
the ign ition  or fue l system s, a com pression 
tes t can p rov ide  d iagnos tic  c lues  a s  to  the 
eng ine 's  con d ition . If the  tes t is  pe rfo rm ed 
regularty, it can g ive warning o f trouble before 
any other sym ptom s becom e apparent.
2  A com pression tester specifica lly  intended

fo r  diesel engines m ust be used, because o f 
the  h igher pressures th is  typ e  o f  engine 
p ro du ces . The  te s te r is  con ne c te d  to  an 
ad ap te r tha t sc rew s in to  the  g lo w  p lug or 
in jec to r ho le. It is  un like ly  to  be w o rthw h ile  
buying such a tes te r fo r occasional use, bu t it 
m ay be possib le to  borrow  o r hire one. If not, 
have th e  tes t pe rfo rm ed  b y  a  garage, or 
dealer.
3  Unless specific instructions to  the contrary 
are su p p lie d  w ith  the  tester, obse rve  the 
fo llow ing points:

a) The battery m ust b e  in  a  go od  state o f  
charge, the  a ir  filte r m ust be clean, and  
the engine m ust be a t norm al operating  
temperature

b) A ll the  in jectors o r g lo w  p lugs should be 
rem oved before sta rling  the test. If 
rem oving the in jectors, a lso remove the 
fire sh ie ld  washers, otherw ise they m ay  
be b low n out

c) The s to p  so leno id  m ust be  disconnected, 
to  prevent the engine from  running o r  fuel 
from  be ing discharged

4  There is no  need to  ho ld  the  acce le ra tor 
peda l do w n  du ring  th e  te s t, because the 
diesel engine a ir in le t is  no t throttled.
5  T he  ac tu a l com press ion  pressures 
measured are not s o  im portant as the balance 
be tw een cy linde rs . Values are g iven in the  
Specifications.
6  The cause o f poor com pression is less easy 
to  establish on a  diesel eng ine than a  petro l 
driven one. The e ffec t o f in troducing o il in to 
the  cylinders ('w et testing*) is  not conclusive, 
because the re  is a  risk  th a t o il w ill s it in the 
sw irl cham ber o r in  the  recess on the  piston 
c ro w n  ins tead o f passing to  the  rings. 
How ever, the  fo llow ing  can  be used  as a 
rough guide to  diagnosis.

Interpretation
7  A ll cy lin d e rs  shou ld  p ro du ce  very  s im ilar 
pressures. A ny d iffe re nce  g rea te r than  tha t 
spec ified  ind ica tes  th e  ex is tence  o f  a  fau lt. 
N o te  tha t the  com press ion  shou ld  bu ild  up  
qu ickly in a  healthy engine. Low  com pression 
on th e  f irs t s troke , fo llow e d  b y  g radua lly  
increas ing p ressu re  o n  success ive  strokes, 
ind ica tes  worn p is to n  rings. A low  
com pression reading on the  firs t stroke, which 
does not bu ild  up during successive strokes.

4.12A Timing cover front clip (early 
m o d els). . .

ind ica tes  leaking  valves o r a  b low n head 
gaske t (a cracked  head c o u ld  a lso be the 
cause). D eposits  on the  unders ides o f  the 
valve heads can also cause low  compression.
8  A  low  reading from  tw o  adjacent cylinders 
is a lm ost ce rta in ly  due to  the  head gasket 
having blown between them. The presence of 
coolant in the  engine oil w ill confirm  this.
9  If th e  com press ion  reading is  unusually 
high, the  cy linde r head surfaces, valves and 
p is tons  are p ro ba b ly  coa ted  w ith  carbon 
deposits. If th is  is the  case, the cylinder head 
should be removed and decarbonised.

L eakd o w n  te s t

Description
10 A  leakdow n tes t m easures the  ra te  at 
wh ich com pressed a ir fed in to the cylinder is 
lost. It is  an alternative to  a  com pression test, 
and in  m any w ays is  be tte r, s ince  the 
escap ing  a ir p rov ides easy id en tifica tio n  of 
where pressure loss is occurring (piston rings, 
valves or head gasket).
11 The equ ipm en t needed fo r  leakdow n 
testing is unlikely to  be available to  the home 
mechanic. If poor com pression is suspected, 
have the  tes t pe rfo rm ed b y  a su itab ly 
equipped garage.

3 M ajor operations possible 
with the engine in the vehicle

The fo llow ing operations can be carried out 
w ithou t having to  rem ove the  engine from the 
car:

a) Tim ing be lt - removal a n d  refitting
b) Cam shaft - rem oval and refitting
c) Cylinder head - rem oval and refitting
d) Cam shaft o i l seals - renewal
e) Crankshaft o il seals - renewal
f) Sum p -  removal a n d  refitting
g) O il pum p - removal a n d  refitting
h) Pistons a n d  connecting rods -  removal 

an d  refitting
i) Flywheel/driveplate -  removal a n d  refitting  

F o r  a lm o s t  a n y  jo b  in v o lv in g  w o rk  n n  th e
to p  o f  the  engine (for exam ple valve clearance 
adjustm ent) the  in tercooler m ust be removed. 
This is described in Chapter 4.

4.12B . . .  and spring clips4.11 Right-hand engine mounting bracket
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4 Timing belt - removal, refitting 
and tensioning ^

Rem oval
1 The tim ing be lt drives the  cam shaft, 
in jection pum p, and w ate r pum p from  a 
toothed sprocket on the  fron t o f the 
crankshaft. If it breaks in service the  pistons 
are likely to  hit the valve heads and result in 
an expensive repair.
2 The tim ing  belt should be renewed a t the 
intervals specified in Chapter 1. However, if it 
is contaminated w ith oil o r if  it is  at all noisy in 
operation (a “ scrap ing" noise due to  uneven 
wear) it  should be renewed earlier. W here a 
Bosch injection pum p is fitted, excessive play 
in the front bearing can wear the sides o f the 
timing belt.
3  On Visa m odels apply the  handbrake. On 
BX models chock the rear wheels and release 
the handbrake, as the handbrake operates on 
the front wheels.
4 On manual transmission models jack up the 
front right-hand corner of the vehicle until the 
wheel is just clear o f the ground. Support the 
vehicle on an axle stand and engage 4th or 
5th gear. T h is  w ill enable the  engine to  be 
turned easily by turning the right-hand wheel. 
On au tom atic  transm ission m odels use an 
open-ended spanner on the crankshaft pulley 
bolt.
5  Remove the engine splash guard from 
under the right-hand front wheel arch.
6 Disconnect the battery negative lead.
7 Loosen the alternator p ivot and adjustment 
bolts then unscrew the tension bo lt until it  is 
possible to  slip the drivebelt from the pulleys.
8 W ith 4th o r 5th gear selected on manual 
transm ission m odels have an assistant 
depress the foo tb rake peda l, then  unscrew 
the crankshaft pulley bolt. On BX models the 
handbrake m ay be app lied  instead o f the 
foo tb rake pedal to  ho ld  the  crankshaft 
stationary. On automatic transmission models 
unbolt the  transm ission cover and lock the 
s tarte r ring gear. Note tha t the  bo lt is 
extremely tight.
9  S lide the  pulley from  the fron t o f the 
crankshaft. Unbolt the bottom tim ing cover.

U sing a  tw is t  d r i l l to  e n te r the  TDC ho le  
in  the  flyw hee l

10 Support the weight o f the engine using a 
hoist or trolley jack.
11 Unscrew the  nu ts and rem ove the 
righ t-hand engine m ounting bracket (see 
illustra tion).
12 Pull up  the front c lip  (early models), 
release the spring clips, and w ithdraw the two 
tim ing cover sections (see illustrations). Note 
that the spring clip is not fitted to  later models, 
which have a modified cover and fastenings.
13 Turn the engine by m eans o f the front 
right-hand wheel o r crankshaft pulley bo lt until 
the three bo lt ho les In the cam shaft and 
injection pum p sprockets are aligned w ith the 
corresponding holes in the engine front plate.
14 Insert an 8.0 m m  diam eter m etal dowel 
rod o r d r ill th rough the specia l hole in  the 
left-hand rear flange o f the cylinder b lock by 
the s ta rte r m otor. Then care fu lly  turn the 
engine either way until the rod enters the TDC 
hole in the flywheel (see T oo l Tip).
15 Insert three M 8 bolts through the holes in 
the cam shaft and in jection pum p sprockets 
and screw them  in to  the  engine fron t plate 
finger-tight (see illustra tion).
16 Loosen the tim ing belt tensioner pivot nut 
and ad justm ent bo lt, then turn the  bracket 
an ti-c lockw ise  to  release the tens ion and 
retighten the ad justm ent bo lt to  ho ld  the 
tensioner in the released position. If available 
use a  X inch square drive extension in the hole 
provided to  turn the bracket against the spring 
tension.
17 M ark the tim ing be lt w ith  an arrow  to 
ind ica te  its  norm al d irec tion  o f turn ing then

R efittin g
18 Inspect the belt fo r cracks, fraying, and 
damage to the teeth. Pay particular attention 
to  the roo ts o f the teeth. If any dam age is 
evident or if  the belt is contaminated w ith oil it 
must be renewed and any oil leak rectified.
19 Begin refitting by locating the tim ing belt 
on  the crankshaft sprocket, making sure that, 
where applicable, the rotation arrow is facing 
the correct way.
20 H o ld  the tim ing  be lt engaged w ith  the 
crankshaft sprocket then feed it  over the roller 
and onto the  in jection pum p, cam shaft, and 
water pum p sprockets and over the tensioner 
roller. To ensure correct engagement, locate 
on ly a  ha lf w id th  on the  in jection pump 
sprocket before feeding the tim ing be lt onto 
the  cam shaft sprocket keeping the  be lt taut 
and fu lly  engaged w ith the crankshaft

In jection  pum p s p ro c k e t. . .

remove it  from  the camshaft, injection pump, 
water pum p and crankshaft sprockets.

4.15 H o ld ing  cam shaft and in jec tion  
pum p sp ro cke ts  in  p o s itio n  us ing M 8 

bo lts
9, 10 and 11 M 8  bolts
12 Tensioner p ivo t nut
13 Tensioner adjustment bo lt
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sprocket. Locate the tim ing be lt fu lly  on to  the 
sprockets (see illustrations).

Tension ing
21 W ith the  p ivo t nu t loose, s lacken the 
tensioner ad justm ent bo lt w h ile  ho ld ing  the 
b racke t against th e  spring  tens ion . S low ly 
release the  b racke t un til the  ro lle r presses 
aga inst the  tim in g  b e lt. Retighten the 
adjustment bolt.
22  Remove the bo lts  from  the cam shaft and 
injection pum p sprockets. Remove the  metal 
dowel rod from  the  cylinder block.
23 Rotate the eng ine tw o  com p le te  tu rns  in 
its normal direction. Do not ro ta te the engine 
backw ards as th e  tim in g  be lt m ust be kept 
tight between the  crankshaft, in jection pum p 
and camshaft sprockets.
24 Loosen the  tensioner ad justm ent bo lt to 
a llow  the  tensioner sp ring  to  push the  roller 
against the  tim ing belt, then tigh ten bo th  the 
adjustm ent b o lt and pivot nut.
25  Recheck the  engine tim ing  as described 
in  paragraphs 13 and 14 then rem ove the 
metal dowel rod.
26  Refit the  three tim ing cover sections and 
secure w ith  the special c lip  and spring clips.
27  R e fit the  rig h t-h a n d  eng ine m ounting 
bracket and tighten the nuts.
28  Remove the tro lley jack  or hoist.
29 S lide  the  pu lley o n to  the  fron t o f the 
crankshaft.
30 A pp ly  three d rops o f locking flu id  on the 
threads o f th e  c ran ksha ft pu lley b o lt then 
insert it  and tigh ten  to  the  spec ified  to rque 
while holding the crankshaft s tationary using 
the m ethod described in  paragraph 8.
31 Refit the  alternator drivebelt and tension it 
as descnbed in  Chapter 1.
32 Reconnect the battery negative lead.

5.5 Battery support bracket, also showing 
left-hand engine/transmission mounting

tensioner plunger

33  Refit the  eng ine sp lash -gua rd  unde r the 
right-hand front wheel arch.
34  Lower the vehicle to  the ground.

5 Timing belt tensioner -
removal and refitting

R e m o v a l
1 On V isa m odels app ly  the  handbrake. On 
BX m odels cho ck  the rear wheels and release 
the  handbrake.
2 On manual transm ission m odels jack  up the 
front right-hand com er o f the vehicle until the 
wheel is jus t c lear o f the  ground. S upport the 
veh ic le  on an axle  s tan d  and engage 4 th  o r 
5th gear s o  tha t the engine m ay be rotated by 
tu rn ing  the  rig h t-ha nd  w heel. On au tom atic  
transm iss ion  m od e ls  use  an open-ended 
spanner on the crankshaft pulley bolt.
3  S upport the  w e igh t o f the  eng ine us ing a 
hoist or tro lley jack.
4 U nscrew  the  n u ts  and rem ove the 
right-hand engine m ounting bracket.

Visa models
5  Remove the  b a tte ry  and the  tray , then 
unbolt the  support b racket (see illustration).
6  Unscrew the  nut from  the  le ft-hand engine 
mounting and rem ove the  rubber mounting.
7 Move the engine and transmission to  the  left 
as fa r as possible and support it  in th is  position. 

All models
8  Pull up the special clip, release the spring clips 
and withdraw the two timing cover sections.
9 Turn  th e  eng ine b y  m eans o f  the  front 
right-hand wheel or crankshaft pulley b o lt until 
th e  th ree  b o lt ho les in the  cam shaft and 
in jection pum p sprockets are a ligned w ith  the 
corresponding holes in  the engine fron t plate.
10 Inse rt an  8.0 m m  d iam e te r m eta l dow e l 
rod o r d rill th rou gh  the  spec ia l ho le  in  the  
le ft-hand rear flange o f the cy linde r b lock  by 
th e  s ta rte r m o to r. Then care fu lly  tu rn  the  
engine e ither w ay until the rod enters the TDC 
hole in the  flywheel.
11 Insert three M 8 bo lts  through the  holes in 
the  cam shaft and in jec tion  pum p sprocke ts  
and sc rew  them  in to  the  eng ine fro n t p late 
finger-tight.
12  Loosen the  tim ing belt tensioner p ivo t nut 
and ad jus tm en t b o lt, then  tu rn  the  bracket 
an ti-c lockw ise until the  ad justm ent bo lt is  in 
the m iddle o f the  slot and retighten the bolt. If 
available use a % inch square drive extension 
in  the  ho le  p rov ided  to  tu rn  th e  b racke t 
against the spring tension.
13 A too l m ust now  be obta ined to  hold the 
tens ione r p lu n g e r in  the  m oun ting  bracket. 
C itroen to o l 7009-T1 (see Illustration) is 
designed to  slide in  the  tw o  lower bo lt holes of 
the m ounting b racke t and it shou ld  be quite 
easy to  fab rica te  a s im ila r too l ou t o f sheet 
metal using long bolts instead o f metal dowel 
rods.
14 U nscrew  the  tw o  low er b o lts  then fit the

specia l too l. G rease the inner surface o f the 
too l to  prevent any dam age to  the  end o f the 
tensioner plunger.
15 U nscrew  th e  p ivo t n u t and ad justm ent 
b o lt and w ith d ra w  the  tens ione r bracket, 
com ple te w ith roller.
16 U nbo lt the  eng ine m oun ting  bracket 
no ting tha t the upperm ost bo lt is on  the  inside 
face o f the  engine fron t plate.
17 Com press the  tensioner p lunger in to the 
m oun ting  b racke t, rem ove the  spec ia l too l 
then w ithdraw  the  p lunger and spring.

R e fittin g
18 Refitting is a  reversal o f removal, but refer 
to  Section 4, paragraphs 21 to  25 fo r details 
o f  the  tim ing  belt adjustm ent procedure.

6  Timing belt intermediate 
roller - removal and refitting

R em o va l
1 Follow the  procedure given in paragraphs 1 
to  12 o f  Section 5.
2 Rem ove the  eng ine splash guard from 
under the  right-hand fron t wheel arch.
3 D isconnect the battery negative lead on BX 
models.
4 Loosen the  a lternator pivot and adjustment 
bo lts  then unscrew the tension bo lt un til it is 
possib le to  s lip  the  drivebelt from  the pulleys.
5 W ith  4 th  o r 5 th  gear se lected on manual 
transm iss ion  m ode ls  have an assistant 
dep ress  the  fo o tb ra ke  peda l, then  unscrew 
the  crankshaft pulley bo lt. On BX m odels the 
handbrake  m ay be ap p lied  ins tead  o f  the 
fo o tb ra ke  peda l to  h o ld  th e  crankshaft 
stationary. On autom atic transm ission models 
un b o lt the  transm iss ion  cove r and lock  the 
starter nng gear.
6  S lide  th e  pu lle y  from  th e  fro n t o f the 
crankshaft.
7 U nbolt the  low er tim ing cover.
8  Rem ove the  spa ce r from  the  s tu d  fo r  the 
upper tim ing cover sections. Note the position 
o f  the  stud then unscrew and remove it.
9  Unscrew the  rem ain ing bo lts  securing the 
in te rm ed ia te  ro lle r b racke t to  the  cy linde r 
b lock noting tha t the  upper bo lt a lso secures 
the  engine m ounting bracket.
10 S ligh tly  loosen the  rem ain ing engine 
m oun ting  b ra cke t b o lts  then  s lid e  ou t the 
interm ediate roller and bracket.

R e fitt in g
11 Refitting is a  reversal o f removal, but note 
the  fo llow ing additional points:

a) Tighten a ll bo lts  to  the specified torque
b) A pp ly  three drops o f  locking flu id  to  the 

threads o f  the  crankshaft pu lley bo lt 
before  inserting it

c) Tension the a lte rnator drivebelt as 
described in  Chapter 1

d) A d jus t the tim ing be lt as described in 
Section 4, paragraphs 21 to  25
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7.7 Crankcase ventilation hose (1.9 
engine)

7.8A Unbolt the valve c o v e r. . 7.8B . . .  and rem ove the  gasket

7.9B R em oving the  cam shaft sprocket 7.13 Using a  p u lle r to  rem ove the  pum p 
pulley from  the  cam shaft

7.17 The DIST m ark ing m ust be  a t the 
tim in g  b e lt end

7 Camshaft • removal and ^  
refitting

Rem oval
1 Follow the procedure given in paragraphs 1 
to  12 o f Section 5.
2  Remove the tim ing be lt from the camshaft 
sprocket and tie it to  one side w ithout bending 
it  excessively.
3  Unscrew the M8 bolt holding the camshaft 
s p ro c k e t^  the tim ing position.
4  Where applicable, remove the o il fille r 
cap/breather from  the valve cover and 
position it  to  one side.
5  On BX m odels d isconnect the  battery 
negative lead and disconnect the air inlet hose 
from the inlet manifold and a ir cleaner.

6  Loosen the p ivo t and ad justm ent bo lts  of 
the hydrau lic high pressure pum p (BX 
models), o r  vacuum  pum p (Visa models), 
swivel the  unit upwards, and disconnect the 
drivebelt from  the pulleys.
7 On the 1.9 engine, d isconnect the 
crankcase ventila tion hose from  the  valve 
cover (see illustra tion).
8  U nbo lt and rem ove the  valve cover. 
Remove the gasket (see illustrations).
9  Hold the cam shaft s tationary w ith  a 
spanner on the special lug between the  3rd 
and 4th cam s o r b y  using a lever in  the 
sprocket holes then upscrew the  cam shaft 
sprocket bo lt and withdraw the sprocket (see 
illustra tions). Recover the W oodruff key if i t  is 
loose. D o not ro tate the  camshaft otherwise 
the valves w ill strike the pistons o f Nos 1 and
4 cylinders. If necessary turn the engine one 
quarter turn to position all the pistons halfway

dow n the  cylinders to  prevent any damage, 
however, release the  tim ing belt from  the 
injection pump sprocket first.
10 M ar* the position o f the camshaft bearing 
caps numbering them from the flywheel end 
and making the marks on the manifold side.
11 Progressively unscrew the  nuts then 
remove the bearing caps.
12 Lift the camshaft and w ithdraw it  through 
the fron t engine plate. Remove the o il seal 
from the tim ing ena o f the camshaft.
13 Hold the  cam shaft s tationary w ith  a 
spanner on the special lug between the  3rd 
and 4th cams, then unscrew the bo lt and 
remove the pump pulley from the flywheel end 
o f the camshaft. Use a  puller if it is tight (see 
illus tra tion). Recover the W oodruff key if  it is 
loose.
14 Remove the oil seal from the flywheel end 
o f the camshaft.

7.19B Areas on cam shaft end bearing 
caps to  apply sea ling  com pound

7.19A F itting a  cam shaft end bearing cap
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1.1

7.20A Tightening the camshaft bearing 
cap nuts

15 C lean a ll the  com ponents  inc lud ing the 
bearing surfaces in  the  cy linde r head. 
Examine the com ponents care fu lly  fo r wear 
and damage, in particular check the surface 
o f the cam s fo r scoring  and p itting . Renew 
com ponents as necessary and obtain new  oil 
seals.

R efittin g
16 Begin reassembly b y  lubricating the  cams 
and bearing journals w ith engine oil.
17 Locate the camshaft on the cylinder head, 
passing it through the engine front p late and 
w ith  the  tip s  o f cam s 4  and 6 facing 
dow nw ards and resting  on the  bucket 
tappe ts . The cast DIST m ark ing on the 
camshaft should be a t the tim ing belt end of 
the  cy linde r head (see illustration) and the 
key slot fo r the camshaft sprocket should be 
facing upwards.
18 Fit the centre bearing c ap  the correct way 
round as previously noted then screw on the 
nuts and tighten them  tw o  or three turns.
19 A pp ly  sealing com pound to  the end 
bearing caps on the areas as shown. Fit them 
in  the correct positions and tighten the  nuts 
tw o  o r three turns (see illustrations).
20 Tighten all the  nu ts progressive ly to  the 
specified torque making sure that cam s 4 and
6 remain facing downwards (see illustration). 
Check tha t the camshaft endfloat is  as given 
in the Specifications using feeler blades (see 
illustration). The on ly answer if  it  is  not 
correct is  to  renew the cylinder head.
21 If the orig ina l cam shaft is  be ing re fitted  
and it  is known tha t the valve clearances are 
correct, go  on to  paragraph 22, otherw ise 
check and ad just the  valve c learances as 
descnbed in Section 8. N ote tha t as the timing 
be lt is  d isconnected a t th is  s tage, the 
crankshaft m ust be tu rned one qua rte r turn 
either way from  the  TDC position so tha t all 
the  p is tons are halfway dow n the  cylinders. 
This w ill prevent the valves striking the pistons 
w hen the cam shaft is  ro ta ted. Release the 
tim ing belt from  the in jection pum p sprocket 
w h ile  turn ing the  engine as the  tim ing  bolts 
are still in position.
22 Smear the  lips o f the oil seals w ith oil then 
fit them  over each end o f the camshaft, open 
end first, and press them  in until flush w ith the 
end faces o f the end caps. Use an M10 bolt,

washers and a  socket to  press in the  oil seals 
(See Haynes Hint).
23 Fit the Woodruff key and pump pulley to the 
flywheel end o f the camshaft, insert the bo lt and 
tighten it  while holding the camshaft stationary.
24 F it the W oodru ff key  and cam shaft 
sp rocket to  the  tim ing end o f the  cam shaft. 
Apply locking flu id  to  the  threads then insert 
the bo lt and tighten it to  the specified torque 
while holding the camshaft stationary.
25 Refit the  valve cover, together w ith a  new 
gasket, and tighten the bolts.
26  Refit the crankcase ventilation hose.
27 Locate  the d riveb e lt on  the  cam shaft 
pu lley and hyd rau lic  pum p (BX m odels), or 
vacuum  pum p pulley (Visa models). Press the 
pum p downwards until the  de flection o f  the 
be lt m id w ay be tw een the  tw o  pu lleys is 
approxim ate ly  5 .0  m m  under firm  thum b 
pressure . T igh ten the  ad justm ent bo lt 
fo llowed by the p ivo t bolt.
28  On BX m odels reconnect the battery 
negative lead and the a ir inlet hose.
29 Refit the oil fille r cap/breather.
30  Align the  holes and re fit the  M 8 tim ing bolt 
to  the camshaft sprocket.
31 If the crankshaft w as turned a  quarter turn 
from  TDC as in paragraphs 9  and 21, turn the 
c ranksha ft b a ck  the  qu a rte r tu rn  s o  that 
pistons 1 and 4  are again a t TDC. Do not turn 
the  engine more than a  quarter turn otherwise 
pistons 2 and 3  w ill pass their TDC positions 
and w ill strike valves 4  and 6.
32 Refit the TDC dowel rod to  the  flywheel.
33 Refit and ad just the  tim ing belt, referring 
to  S ec tion  4 , paragraphs 20 to  25. The 
remaining procedure is a  reversal o f removal.

8 Valve clearances - checking 
and adjustment

C hecking
1 On Visa m odels app ly  the  handbrake. On 
BX m odels chock the  rear wheels and release 
the handbrake.
2 On manual transm ission m odels jack up the 
front right-hand com er o f the vehicle until the 
wheel is jus t clear o f the ground. Support the 
veh ic le  on  an ax le  s tand and engage 4th or

5th gear so tha t the engine m ay be rotated by 
tu rn ing  the  righ t-hand  w heel. O n autom atic 
transm iss ion  m odels use an open-ended 
spanner on the  crankshaft pulley bolt.
3  Disconnect the  battery negative lead.
4  Remove the o il fille r cap /b rea ther and 
position it  to  one side.
5  On BX m odels d isconnect the air inlet hose 
from the  inlet manifold and a ir cleaner.
6  Disconnect the  crankcase ventila tion hose 
from  the valve cover.
7  U nbo lt and rem ove the valve cover. 
Remove the gasket.
8  On a  piece o f paper draw the outline o f the 
engine w ith  the cylinders numbered from  the 
flywheel end and also showing the position of 
each valve, together w ith the  specified valve 
clearance. A bove each valve draw  tw o  lines 
fo r  no ting (1) the actual clearance and (2) the 
amount o f adjustment required.
9 Turn the engine until the inlet valve o f No 1 
cylinder (nearest the flywheel) is  fu lly  closed 
and the  apex o f the  cam  is fac ing  d irectly  
away from the bucket tappet.
10 U sing fee le r b lades m easure the 
clearance between the base o f the cam  and 
the  bucket tappe t (see Illustration). Record 
the clearance on line (1).
11 Repeat the m easurem ent fo r  the  other 
seven valves, turning the engine as necessary 
so  th a t the  cam  lobe in question  is always 
facing d irectly away from  the  particular bucket 
tappet.
12 C a lcu la te  the  d iffe rence  between each 
measured clearance and the desired value 
and record it on  line (2). Since the clearance is 
d iffe ren t fo r in le t and exhaust valves make 
sure tha t you are aware w h ich valve you are 
dealing with. The valve sequence from either 
end o f the engine is:

In le t - Exhaust -  Exhaust -  In le t -  In le t - 
Exhaust - Exhaust - Inlet
13 If all the  clearances are within tolerance, 
re fit the  valve cove r us ing a new gasket if 
necessary. If any c learance m easured is 
ou ts ide  the  specified  to le rance, adjustm ent 
m ust be carried ou t as described below.

A d ju s tm en t
14 Rem ove the  cam shaft as described  in 
Section 7.

7.20B Checking the camshaft endfloat
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8.10 Checking the valve clearances with 
feeler blades

15 W ithdraw the firs t bucket tappet and its 
shim. Be careful that the shim does not fall out 
o f the tappet. Clean the shim and measure its 
thickness w ith a micrometer (see illustration).
16 Refer to  the c learance recorded fo r the 
valve concerned. If the clearance was more 
than the amount required the shim thickness 
must be increased by the difference recorded 
(2), if  to o  small the th ickness m ust be 
decreased.
17 Draw three more lines beneath each valve 
on the  calcu la tion paper as shown (see 
Illustration). On line (4) note the  measured 
thickness o f the shim then add o r deduct the 
difference from  line (2) to  g ive the  fina l shim 
thickness required on line (5).
18 Shim s are available in  thicknesses 
between 2.225 mm and 3.025 mm in steps of 
0.025 mm, and between 3.100 mm and 3.550 
mm in steps o f 0.075 mm. Clean new shims 
before measuring or fitting them.
19 Repeat the procedure given in paragraphs
15 to  17 on the remaining valves keeping each 
tappet identified fo r position.
20 When reassembling, oil the shim and f it  it

8.15 Checking the shim thickness with a 
micrometer

on the  valve stem firs t w ith the size marking 
facing downwards then oil the bucket tappet 
and low er it on to  the  shim . Do no t raise the 
tappet a fter f itting  as the shim  m ay become 
dislodged.
21 When all the tappets are in position w ith 
the ir shims, re fit the cam shaft referring to 
Section 7, bu t recheck the  clearances to 
make sure they are correct.

9 Cylinder head -  removal and* %  
refitting S

R em oval
1 On V isa m odels apply the handbrake. On 
BX models chock the rear wheels and release 
the handbrake.
2  On manual transmission models jack up the 
front right-hand com er o f the vehicle until the 
wheel is jus t clear o f the  ground. Support the 
vehicle on an axle  stand and engage 4th or 
5th gear so tha t the engine m ay be rotated by

turning the  righ t-hand wheel. On autom atic 
transm ission m odels use an open-ended 
spanner on the crankshaft pulley bolt.
3  Drain the  coo ling  system  as described in 
Chapter 1.
4  Disconnect the battery negative lead.
5  Remove the  a ir cleaner as described in 
Chapter 4. On tu rbo  m odels, rem ove the 
intercooler, as described in Chapter 4.
6  S upport the  weight o f the engine using a 
hoist or trolley jack.
7 Unscrew the  nu ts and rem ove the 
right-hand engine mounting bracket.
8  Pull up  the  special clip , release the spring 
c lips  and w ithdraw  the  tw o  tim ing cover 
sections.
9  Turn the  engine by means o f the  front 
right-hand wheel or crankshaft pulley bo lt until 
the  th ree bo lt ho les in  the  cam shaft and 
injection pump sprockets are aligned w ith the 
corresponding holes in the engine front plate.
10 Insert an 8.0 m m  diam eter m etal dowel 
rod o r a d rill through the  special hole in  the 
left-hand rear flange o f the cylinder b lock by 
the  s tarte r m otor. Then care fu lly  turn the 
engine either way until the rod enters the TDC 
hole in  the flywheel
11 Insert three M 8 bolts through the holes in 
the cam shaft and in jection pum p sprockets 
and screw  them  in to  the  engine fron t plate 
finger-tight.
12 Loosen the timing belt tensioner pivot nut 
and ad justm ent bo lt, then turn the  bracket 
an ti-c lockw ise to  release the tension and 
retighten the pivot nut to  hold the tensioner in 
the released position. If available use a % inch 
square drive extension in the hole provided to 
turn the bracket against the spring tension.
13 Remove the tim ing belt from the camshaft 
sprocket and tie it  to  one side w ithout bending 
it excessively.
14 Unscrew the M8 bolt holding the camshaft 
sprocket in  the tim ing position. Also unscrew 
the  tensioner ad justm ent bolt, and the two 
upper bolts from the engine mounting bracket.
15 A t th is  stage the  righ t-hand engine 
mounting bracket may be temporarily refitted 
and the hoist o r  trolley jack removed.
16 D isconnect the heater hose from  the 
flywheel end of the cylinder head.
17 Disconnect the tw o  small hoses from the 
therm ostat housing then unbolt the  housing 
from the cylinder head and position it to  one 
side.
18  Remove the  o il fille r cap /brea ther and 
pos ition  it  to  one side. On BX m odels 
d isconnect the  a ir in le t hose from  the inlet 
manifold.
19 If applicable, disconnect the turbo oil feed 
and re turn  pipes. Refer to  C hapte r 4, for 
details.
20 Loosen the p ivot and adjustment bolts of 
the  hydrau lic high pressure pum p (BX 
models), o r  vacuum  pum p (Visa models), 
swivel the un it upwards, and disconnect the 
drivebelt from  the pulleys.
21 Disconnect the crankcase ventilation hose 
from the valve cover.

& 17 Example o f valve shim thickness calculation
A Inlet E  Exhaust



• .3 7  Head gasket thickness identification notches
A •  1.49 m m  (0 059 in)
A  *  B m 1.61 m m  (0.063 m)
A  + B + C *  1.73 m m  (0.068 in)
E  m 1.7 engine identification

2«10 Engine repair procedures

9.30 Releasing the cylinder head using angled dow el rods

22 Unbolt and remove the valve cover. 
Remove the gasket.
23 Unscrew the union nuts securing the 
injection pipes to the Injectors and fuel 
injection pump, and remove the pipes as two 
assemblies.
24 Unbolt the left-hand engine lifting bracket.
25 Disconnect the wiring from the glow plugs.
26 Disconnect the fuel return pipes from the 
injection pump.
27 Hold the camshaft stationary with a 
spanner on the special lug between the 3rd 
and 4th cams or by using a  lever in the 
sprocket holes, then unscrew the camshaft 
sprocket bolt and withdraw the sprocket. 
Recover the Woodruff key if it is loose Do not 
rotate the camshaft otherwise the valves will 
strike the pistons of Nos 1 and 4 cylinders. If 
necessary release the timing belt from the 
injection pump sprocket and turn the engine 
one quarter turn in either direction to position

all the pistons halfway down the cylinders to 
prevent any damage.
28 Unscrew the exhaust manifold to 
downpipe bolts. Recover the springs.
29 Progressively unscrew the cylinder head 
bolts in the reverse order to that shown for 
tightening (refer to paragraph 41). Remove the 
washers.
30 Release the cylinder head from the 
cylinder block and location dowel by rocking 
It. The Citro*o tool for doing this consists 
simply of two metal dowel rods with 9 0 ’ 
angled ends (see HKistration)
31 Lift the cylinder heed from the block and 
remove the gasket.
32 Do not dispose of the old gasket until a 
new one has been obtained. The correct 
thickness o f gasket i t  determined after 
measuring the protrusion o f the pistons at
TDC.

9.34

R efittin g
33 Clean the gasket faces of the cylinder 1 
head and cylinder block, preferably using a ] 
soft blunt instrument to  prevent damage to 
the mating surfaces Clean the threads of the 
cylinder head bolts and the corresponding 
holes m the cylinder block.
34 Check that the timing belt is clear o f the 
injection pump sprocket, then turn the engine 
until pistons 1 and 4  are at TDC. Position a 
dial test indicator on the cylinder block and 
zero it on the block faoe. Transfer the probe to 
the centre o f piston 1 then slowly turn the 
crankshaft back and forth past TDC noting the 
highest reading on the indicator (see 
illustration). Record this reading.
35 Repeat this measurement procedure on 
pistorv* then turn the crankshaft half a  turn 
(180°) and repeat the procedure on pistons 2 
and 3.
36 If a  dial test Indicator is not available, 
piston protrusion may be measured using a  , 
straight-edge and feeler blades or vernier 
calipers, however, these methods are 
inevitably less accurate and cannot therefore 
be recommended
37 Ascertain the greatest piston protrusion 
measurement and use this to determine the 
correct cylinder head gasket from the 
following chart:

Piston protrusion
0.54 to 0.65 mm 
0.65 to 0.77 mm 
0.77 to 0.82 mm

Gasket identification
1 notch or 1 hole
2  notches or 2  holes
3  notches or 3 holes

9.39 Cylinder head gasket identification 
notches (arrowed)
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F t :AT?■ft
9 L #  2  ' m i

9.41 A  Cylinder head bolt w ith spiral 
grooving on its shank

9.41 C Angle-tightening a  cylinder heed 
bolt, using a  commorcially-nvailable 

angle gauge

i*?i
A

y i

9.70 Retightening the cylinder head bolts

Note that the notch on the centre line of the 
gasket (see illustration) identifies the gasket 
for use only on the 1.7 engine (type XUD 7) 
and has no significance for the gasket 
thickness. The head gasket for the turbo 
engine is identified by having two notches on 
the centre-line.
38 Turn the crankshaft clockwise (viewed 
from the tiring  belt end) until pistons 1 and 4 
pass bottom dead centre (BDC) and start to 
rise, then position them halfway up their bores. 
Pistons 2  and 3  wMI also be at their mid-way 
positions, but descending their bores.
39 Fit the correct gasket the right way round 
on the cylinder block with the identification 
notches or holes at the flywheel/driveplate 
end (see illustration). Make sure that the 
location dowel is in place at the timing end of 
the block.

40 Lower the cylinder head onto the block.
41 Models produced after September 1986 
are fitted with revised cytnder head bolts and 
have a  different tightening procedure. The 
later (angle-tightened) type, bolts can be 
identified by having a coarse spiral grooving 
on the upper shank -  early-type bolts have a 
plain shank (see Illustration) Grease the 
threads and contact faces of the cylinder 
head bolts, then Insert them, together with 
their washers, and tighten them in the 
sequence shown (see illustration), in stages 
as given In Specifications. M using the angle 
tightening method in the final Stage, 
retightening after warm-up is not necessary 
(see illustration)
42 Recheck the valve clearances, referring to 
Section 8  and adjust them as necessary. Do 
this even if the clearances have been ad|usted 
with the cylinder head removed, as there may 
be minor differences.
43 Lubricate the exhaust manifold-to- 
downpipe contact surfaces with heat resistant 
grease, then reconnect them and fit the bolts, 
together with the springs, cups and 
self-locking nuts. On 1.9 engines the bolts 
incorporate a shoulder to ensure that the 
springs are compressed correctly. However, 
on 1.7 engines, tighten the nuts progressively 
until approximately four threads are visible 
and the springs are compressed to 22.0  mm 
in length.
44 Check that the Woodruff key is In place on 
the camshaft then fit the camshaft sprocket 
and bolt. Tighten the bolt to the specified 
torque while holding the camshaft stationary 
wrth a  spanner on the special lug between the 
3rd and 4th cams.
45 Turn the camshaft until the tips of cams 4 
and 6  (counting from the flywheel end) are 
facing downwards.
46 Turn the crankshaft a  quarter turn 
clockwise until pistons 1 and 4 are at TDC, 
and fit the TDC dowel rod to the flywheel. Do

not turn the crankshaft anti-clockwise 
otherwise pistons 2 and 3 wUI pass ther TDC 
positions and will strike valves 4 and 6.
47 Align the hole and refit the M 8 timing bolt 
to the camshaft sprocket.
48 Refit the valve cover, together with a  new 
gasket.
49 Apply locking fluid to the threads then refit 
and tighten the two upper bolts to  the 
right-hand engine mounting bracket. Also refit 
the tensioner adjustment bolt and tighten It. 
Loosen the tensioner pivot nut.
50 Refit and adjust the timing belt, referring 
to Section 4, paragraphs 20 to 25.
51 Reconnect the fuel return pipes to the 
infection pump.
52 Reconnect the glow plug wiring.
53 Refit the left-hand engine Wtmg bracket
54 Refit the injection pipes and tighten the 
union nuts.
55  Reconnect the crankcase ventilation hose 
to the valve cover.
56 Locate the drivebelt on the camshaft 
pulley and hydraulic pump (BX models) or 
vacuum pump (Visa models) pulley. Press the 
pump downwards until the deflection of the 
belt midway between the two pulleys is 
approximately 5 .0  mm under firm thumb 
pressure. Tighten the adjustment bolt 
followed by the pivot bolt.
57 On BX models reconnect the air inlet hose 
to the inlet manifold.
58 Refit the oil filler cap/breather
59 Clean the thermostat housing mating 
faces then relit it, together with a new gasket, 
and tighten the bolts RefH the two small

60  Reconnect the heater hose to the cylinder 
head.
61 Refit the timing cover sections.
62 Refit the right-hand engine mounting 
bracket and tighten the nuts. Remove the 
hoist or trolley jack.
63 Refit the air cleaner (Chapter 4).

9.41 B Cylinder head bolt tightening sequence
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64 Reconnect the battery negative lead
65 Refill the cooling system (Chapter 1).
66  Lower the vehicle to  the ground.
67 O n Turbo m odels, a fter re fitt in g  and 
before in itia l s ta rt-up . prim e the  tu rbo  
lubrication c ircu it by d isconnecting the stop 
solenoid lead at the fuel pum p, and cranking 
the engine on the starter fo r three ten-second 
bursts.
68 On pre- September 1986 m odels carry out 
the following including paragraphs 69 and 70. 
Before re tigh ten ing the  head bo lts , run the 
engine at 3000 rpm  for 10 m inutes then switch 
off the ignition and let the  engine coo l fo r at 
least 3 ’/  hours
69 Remove the  fille r cap  from  the  coo ling  
system  expans ion tank to  release any 
remaining pressure, then refit it.
70 Working on each cylinder head bolt in turn 
in the  correct sequence firs t loosen the  bolt 
90° then retighten to the final torque given in 
the Specifications (see illus tra tion )

10 C ylinder head - dismantling, 
overhaul and reassembly

D ism antling
1 W ith the head removed as described in  the 
previous S ection rem ove the cam shaft, 
referring to  Section 7.
2  W ithdraw the  bucket tappets, together with 
the ir respective  shims, keeping them  all 
identified fo r location (see illus tra tion )

I

3 Disconnect the  remaining leak o ff pipes and 
unscrew  the  in jec to rs . Rem ove the specia l 
washers.
4 D isconnect the  w iring  and unscrew  the 
g low  plugs.
5 U nscrew  the  nu ts and bo lts , and remove 
the  Inlet and exhaust m an ifo lds  from  the 
cylinder head. Remove the exhaust manifold 
gaskets. The turbocharger, if  applicable, may 
be removed w ith the manifolds.
6  Using a  valve spnng com pressor, depress 
one valve spnng retainer to  gam access to  the 
co lle ts . The valves are deep ly  recessed, so 
the  end o f the  com pressor m ay need to  be 
extended w ith  a  tu b e  o r box section  w ith  a 
'w in do w -  for access. Remove the collets and 
release the compressor. Recover the retainer, 
large and small valve springs, and the spring 
seat, then w ithd raw  the  valve from  the 
cylinder head (see illu s tra tio ns ). Repeat the 
procedure to  remove the other seven valves, 
keeping each valve and com ponents 
id en tified  fo r  pos ition . Rem ove the  tim ing 
probe blank if necessary.
7  D ism antling  o f  the  cy linde r head is  now 
com plete. Refer to  Section 11 fo r decarbon i- 
sation procedures.

O verhau l
8  C lean a ll the  com ponents  and exam ine 
them fo r  wear. O bta in  new  gaske ts  fo r the 
cy linde r head, m an ifo lds , valve cove r and 
therm osta t housing. Inspect the head fo r 
cracks or other damage.
9 Check the head gasket face fo r d istortion 
(warp) using a straight-edge and feeler blades

diagonally and a long the  edge (see 
illustra tion). Do not position the straight-edge 
ove r the  sw irl cham bers, as they m ay be 
proud o f the  cy linde r head face. D istortion 
more tha r that specified m ay be corrected by 
m achin ing (“ skim m ing- ) w ith in  a  specified 
limit. This is a specialist's job; the valve seats 
and sw irl cham bers m ust also be machined, 
and washers fitted under the valve springs. A 
head that cannot be reclaimed by machining, 
o r  any head in w h ich the  cam shaft does not 
turn freely, must be  renewed
10 Inspect the  valve seats and swirl 
cham bers fo r bu rn ing  o r c racks (see 
il lu s tra t io n )  B oth  can be renew ed bu t the 
work should be entrusted to  a specialist.
11 Using a  dial test indicator check tha t the 
sw irl cha nb e r pro trus ion is w ith in  the lim its 
given in the Specifications (see illustrations).
12 Check each valve fo r straightness, 
freedom  from  burn ing o r cracks, and fo r an 
acceptable f it  in its  guide. Excessive p lay in 
the guide m ay be caused by wear in  either 
com ponent. M easure the  valve stem  w ith  a 
m icrom eter, o r  try  the  f it  o f  a  new valve, if 
available, to  establish whether it  is  the vafve or 
the guide tha t is worn
13 The valve guides can be renewed, but this 
is a job  for a  specialist.
14 M in o ' surface p itting  o r carbon build-up 
on the  valve heads and seats m ay be 
rem oved b y  grind ing , bu t if refacing or 
recu tting  is required, consideration must be 
given to  the final height of the  valve head in 
re la tion to the  cy linde r head surface. A dial 
test indicator w ill be  required to  check tha t the

10.2 R em oving the  b u cke t tap p e ts  10.6A D epress the  re ta ine r w ith  a  valve
spring  c o m p re sso r and rem ove  the  co lle ts , 

re ta ine r . . .

10.6C . . .  sm a ll valve sp rin g  . . . 10 .60  . . .  sp ring  sea t . .

10.6B . . .  la rge valve spnng  . . .

_  1 r  '  S \

u _____
10.6E . . .  and valve
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10.9 Checking the head gasket face for 
distortion

10.16 Grinding in the valves

valve head is w ith in  the  specified limits (see 
illustration).
15 New or refaced valves and seats should 
be ground toge ther as fo llow s (the coarse 
paste m ay tie om itted  if  the  fit is  already 
good).
16 Invert the head and suppo rt it  securely. 
Smear a  little  coarse grind ing paste around 
the sealing area of the valve head. Insert the 
valve in its  guide and grind it to  the seat using 
a valve grinding stick and rubber sucker. The 
stick is held between the hands and rotated 
first in one d irec tio n  then in the  opposite  
direction (see illustration). L ift the  valve 
occasionally to  redistribute the grinding paste.
17 Wipe the  paste from  the valve and seat 
occasionally to  check progress. When the 
sealing faces are unbroken and all p itting  is 
removed, repeat the  procedure us ing fine 
grinding paste.
18 After all the valves have been ground in,

10.11B . . .  then check the swirl chamber 
protrusion

clean away all traces o f grind ing paste, first 
w ith a  paraffin-soaked rag then w ith clean dry 
rags, finally w ith com pressed a ir If available. 
D o no t overtook the  valve guides. It w ill be 
obvious tha t even a small quantity o f grinding 
paste  rem aining in the  eng ine cou ld  cause 
extremely rapid wear.
19 Examine the  valve springs fo r  s igns  of 
fa tigue and if possib le com pare their length 
w ith a  new spring. It is  w orth renewing all the 
springs if  the  engine has com ple ted a high 
mileage.
20 Examine the tappe ts  and the ir bores fo r 
scoring o r other damage.
21 Examine the camshaft bearing surfaces in 
the cy linde r head and bearing caps. Also 
examine the camshaft, referring to  Section 7.
22 Inspect the  s tuds  fo r the  m an ifo lds and 
cam shaft bearing caps. Renew them  if 
necessary b y  using a p roprie ta ry  stud 
extracto r, or lock  tw o  nu ts toge ther on the 
exposed threads. S tuds th a t have com e out 
by mistake should be cleaned up and refitted 
using thread locking fluid.

R eassem bly
23 Begin reassembly b y  o iling a valve stem 
and inserting it  into its  guide. W ith the cylinder 
head on its side, f it  the spring seat followed by 
the  tw o  springs (either way up) and the 
retainer.
24 Com press the  springs w ith  the 
com pressor and f it  the  co lle ts . A sm ear of 
grease on the  collets w ill hold them  in place 
on the valve stem  groove. Carefully release 
the compressor and remove it.
25 Repeat the  procedure to  f it  the  other

seven valves. Refit the  tim ing probe blank if 
removed.
26 Refit the Inlet and exhaust manifolds with 
new  gaskets and progressively tigh ten the 
nuts.
27 Insert and tighten the heater plugs to the 
specified torque (Chapter 4). Reconnect the 
wiring.
28 Insert and tighten the injectors w ith their 
washers to  the specified torque (Chapter 4). 
Reconnect the leak o ff pipes.
29 Oil and insert the bucket tappets, together 
w ith the ir respective shims, making sure that 
they are fitted  in  the  correct locations, and 
w ith  the  size m arkings dow nw ards. M ake a 
note o f the  shim  th ickness fitted  at each 
position , if r o t  already done, fo r reference 
when checking the valve clearances.
30 Refit the camshaft, referring to  Section 7.

11 Cylinder head and pistons - As
decartonisation

D ecarbonisation
1 W ith  the  cy linde r head rem oved as 
described in Section 9, the  carbon deposits 
should be removed from the valve heads and 
surrounding surfaces o f the head. Use a blunt 
scraper o r wire brush and take care no t to 
damage the valve heads.
2  Where a  more thorough job  is to  be carried 
out, the  cylinder head should be dismantled 
as described in the previous Section so that 
the  valves may be ground in  and the  parts

10.11 A  Zero the dial test indicator . . . 10.14 Checking the valve head height

10.10 This swirl chamber shows the initial 
stages o f cracking and burning
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H o ld ing  the  cam sh a ft sp rocke t 
s ta tiona ry  w ith  a  hom e m ade too l

cleaned, brushed and blown out after the 
manrfolds have been removed. Aiso dean the 
manifolds, particularly the exhaust manifold 
where an accumulation of carbon is most 
likely.
3  Before grinding-in a valve, remove the 
carbon and deposits completely from its head 
and stem. With an Inlet valve 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 to  remove. One method of 
cleaning valves quickly is to mount them in 
the chuck of an electric dnll using a piece of 
card or foil to protect the surface of the stem. 
A  scraper or wire brush may then be used 
carefully to remove the carbon.
4  An important part of the decarbonising 
operation is to remove the carbon deposits 
from the piston crowns. To do this, turn the 
crankshaft so that two pistons are at the top 
of their stroke and press some grease 
between 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 oil 
and water channels with newspaper taped 
down securely.
5  Using a  blunt scraper remove all the cartoon 
from the piston crowns, taking care not to 
score the soft alloy. Thoroughly clean the 
combustion spaces that are recessed in the 
piston crowns.
6  Remove the newspaper then rotate the 
crankshaft half a  turn and repeat the cleaning

12.8 Socket, bolt and washer fo r ntting the 
camshaft oH seals

operation on the remaining two pistons Wipe 
away the grease from the top of the bores
7 Finally dean the top surface of the cylinder 
block.

12 O il seals - renewal

i

Note: The procedures described here are fo r  
renewal w ith the engine In the vehicle  - with 
the engine removed, the steps taken to gain 
access m ay be ignored.

C am sh aft (tim ing  b e lt  end)
1 Follow the procedure given in paragraphs 1 
to  12 of Section 5.
2  Remove the timing belt from the camshaft 
sprocket and tie it to one side without bending 
It excessively.
3  Unscrew the M 8 bolt holding the camshaft 
sprocket in the timing position.
4  Hold the camshaft sprocket stationary 
using a large screwdriver (or similar tool), 
through two of the holes. A  tool may be made 
out of flat metal bar and two long bolts (see 
Haynes Hint). Alternatively a  strap wrench as 
used for removing oil filters may be used to 
hold the sprocket.
5  Unscrew the bolt and withdraw the 
sprocket from the camshaft. Do not rotate the 
camshaft otherwise the valves will stnke the 
pistons of Nos 1 and 4 cylinders. Recover the 
Woodruff key if it is loose.
8  Pull out the oil seal using a  hooked 
instrument.

12.18 Camshaft oil seal flush with the end 
face o f the cylinder head

7 Clean the oil seal seating
8  Smear the lip of the new oil seal with oil 
then fit it over the end of the camshaft, open 
end first, and press it in until flush wtth the end 
face of the cylinder head. Use an M 10 bolt, 
washers and a  socket to press It In (see 
illustration)
9  Fit the Woodruff key (if removed) and the 
camshaft sprocket to the camshaft, Insert the 
bolt and lighten it while holding the camshaft 
stationary.
10 Refit the M 8  timing bolt to the camshaft 
sprocket.
11 Refit and adjust the timing belt, referring 
to  Section 4. paragraphs 20 to  25. The 
remaining procedure is a  reversal of removal.

C am shaft (flyw h ee l end)
12 Remove the air deaner.
13 Remove the inlet ducting as necessary.
14 Loosen the pivot and adjustment bolts of 
the hydraulic high pressure pump (BX 
models), or vacuum pump (Visa models), 
swivel the unit upwards, and disconnect the 
drivebelt from the pulleys.
15 Unscrew the centre bolt and remove the 
pump pulley from the camshaft. If the centre 
bolt is very tight it will be necessary to remove 
the timing covers and hold the camshaft 
sprocket stationary while the bolt is loosened 
(to prevent damage to  the timing belt). 
Recover the Woodruff key if It is loose

12.26 Fitting the timing belt end oil seal to 12.33A Fitting the flywheel end oil seal to
the crankshaft wtth a  plastic protector the crankshaft with a  plastic protector

12.33B Correct fitting of the crankshaft 
flywheel end oil seal
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13.4A Crossm ember front bolt 
(arrow ed). . .

I
13.4B . . .  and rea r b o lts  (arrow ed) on BX 

m odels

13.6 Removing the sump

16 Pull ou t the oil seal us ing a  hooked 
instrument.
17 Clean the o il seal seating.
18 Smear the lip  o f the new  o il seal w ith  oil 
then fit it over the end o f the camshaft, open 
end first, and press it in until flush w ith the end 
face o f the cy linde r head (see illustration). 
Use a bolt, washers and a socket to  press it 
In.
19 Refit the  W oodru ff Key (if removed) and 
the pum p pulley to  the  cam shaft and tighten 
the centre bolt.
20 Locate the  d rivebe lt on  the  cam shaft 
pulley and pum p pulley then press the pump 
downwards until the de flec tion  o f the belt 
m idway between the  tw o  pu lleys is 
approxim ately 5.0 mm under firm  thum b 
pressure. T ighten the  ad justm ent bo lt 
followed by the p ivot bolt.
21 Refit the air cleaner.
22 Refit the inlet ducting.

Crankshaft (tim ing  b e lt  end)
23 Remove the  tim ing  be lt as described in 
Section 4.
24 Slide the  tim in g  be lt sp rocket from  the 
crankshaft and recover the  W oodruff key if  it 
is loose.
25 Note the fitted depth then pull the oil seal 
from the housing using a  hooked instrument. 
Alternatively d rill a  sm all ho le  in the o il seal 
and use a  self-tapping screw to  remove it.
26 Clean the housing and crankshaft then dip 
the new oil seal in engine o il and press it  in 
(open end first) to  the  previously noted depth. 
A piece o f th in  p las tic  is useful to  prevent 
damage to the oil seal (see illustration).

13.5 Sum p b o lt locations
A 6 socket-head bolts 
B  15 bolts (16 mm length)
C  2  bolts [14 m m  length)

27 Refit the W oodru ff key  and tim ing  be lt 
sprocket.
28  Refit the tim ing belt, referring to  Section 4.

C ra n k s h a ft (flyw h ee l end)
29 Rem ove the  flyw hee l/d rivep la te  as 
described In Section 16.
30 Using vernier calipers measure the fitted 
depth o f the  oil seal and record it.
31 Pull ou t the  o il seal us ing a  hooked 
instrum ent. A lternative ly d rill a  sm all hole in 
the o il seal and use a se lf-tapping screw  to 
remove it.
32  Clean the  oil seal seating and crankshaft 
flange.
33 Dip the new oil seal in engine oil, locate it 
on  the crankshaft open end first, and press it 
in  square ly to  the  p rev iously  no ted  depth 
using a  m etal tube. A p iece o f  th in p lastic is 
useful to  prevent damage to  the oil seal. When 
fitted  note th a t the  o u te r lip  o f  the  o il seal 
must po in t outwards; if  it is pointing inwards 
use a  p iece o f ben t w ire  to  pu ll it  o u t (see 
illustra tions).
34 Refit the  flywheel/driveplate. referring to 
Section 16.

13 Sump - removal and refitting §

R em oval
1 C hock the  rear wheels then jack  up the 
fron t o f  the ca r and suppo rt on  axle  s tands 
(see "Jacking and vehicle support").
2  P osition  a  con ta iner beneath the  engine. 
U nscrew  the dra in  p lug and a llow  the  o il to 
drain from  the sump.
3  W ipe clean the drain plug and re fit it.
4  On BX m odels unbo lt the  crossm em ber 
beneath the sum p (see illustrations).
5  Note the loca tion  o f  the  sum p bo lts  (see 
illustration), then unscrew them.
6 Remove the sum p and gaske t (see 
illustration). The sum p w ill probably be stuck 
in position in w h ich case it w ill be  necessary 
to cu t it  free using a  thin knife.

R efittin g
7 Clean all remains o f gasket from the  sump 
and b lock and w ipe dry.

8  Apply a  Ittle  sealing com pound where the 
front housing abuts the b lock on both sides.
9  Position a new gasket on the sump then lift 
the sum p ir to  position and insert the  bolts in 
their correcl locations.
10 T ighten the bo lts  evenly to  the  specified 
torque.
11 Refit the crossm em ber on BX models.
12 Lower the car to  the ground and refill the 
engine w ith the correct quantity and grade of
oil.

14 Oil pump -  re m o v a l, ;>
in s p e c tio n  a n d  re fitt in g  5 ^

N o te : From J u ly  1987, the o il pum p spacer 
a n d  location dow e l are no lo ng er fitted. The 
h e ig h t o f  the  p u m p  is increased to  
com pensate. A new  p u m p  m ay b e  f it te d  in 
place o f  an  o ld  one, p rov ided  tha t the spacer 
a n d  do w e l are d iscarded. Thicker washers 
m ust be  fitted under the heads o f  the o il pum p  
bo lts. On ABA engines, a  th in  spa ce r is s till 
fitted  between the o il pum p and the block.

R em oval
1 Remove :he tim in g  be lt as described in 
Section 4.
2 S lide the  tim ing be lt sp rocket from  the 
crankshaft and recover the  W oodruff key if  it 
is  loose.
3 Remove the sum p as described in Section 
13.
4  Unscrew the bolts and remove the front oil 
seal housing. Remove the gasket.
5  Unscrew Ihe three bo lts  securing the  oil 
pum p to  the crankcase. Identify  them  fo r 
position as all three are of d ifferent lengths.
6  W ithdraw  the  L-shaped spacer from 
beneath the ail pum p, if  applicable.
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14.9A Unscrew the oil pum p bolts . . .

o ff the  cap, then  c lean a ll com ponents (see  
illustrations).

Inspection
11 Inspect the  gears and the  housings fo r 
wear and damage. Check the  endfloat o f the 
gears ushg  a straight-edge and fee ler blades, 
a lso check the  clearance between the t ip  of 
the  gear lobes and the  hous ing  (see  
Illustrations). If an y  o f the se  clearances 
exceeds the specified lim it, renew the  pump. 
Note tha t except fo r the  relief valve spring and 
p lunger, in d iv idu a l com ponents  are not 
available.
12 If the  pum p is to  be renewed it is  w ise to 
renew  the chain and the  crankshaft sprocket 
also.

R e fittin g
13 Lubrica te  the  gears w ith  eng ine o il then 
reassemble the  o il pum p in reverse order and 
tigh ten  the s ix  b o lts  evenly to  th e  specified 
torque.
14 Locate the  W oodru ff key  on the  nose of 
th e  crankshaft and re fit the  sp ro cke t, teeth 
end first. Engage the  chain w ith the sprocket.
15  Prise the  oil seal from  the fron t housing. 
R e fit the housing to  the  cy linde r b lock, 
tog e the r w ith  a  new  gasket, and tigh ten  the 
bo lts  evenly to  the  specified torque.
16  F it a  new oil seal to  the  housing, refemng 
to  Section 12.
17 Check tha t the  location dowel is fitted to 
the b lo c k  Engage the oil pum p sprocket w ith 
the cha ir and s lide  the L-shaped spacer into 
pos ition , m ak ing su re  th a t its  op en  end 
engages the  dowel.

14.9C . . .  and remove the relief valve 
s p rin g . . .

7 Rem ove the  lo ca tio n  do w e l (if f itte d ) and 
d isengage the  o il p u m p  s p ro cke t from  the 
chain. W ithdraw  the oil pump.
8  Rem ove the  cha in  and sp ro cke t from  the 
nose o f the  c ran ksha ft and recove r the 
W oodruff key if  i t  is  loose.

14.9D . . .  and plunger

9  Rem ove the  six b o lts  w h ic h  h o ld  the  tw o  
halves o f the oil pum p together. Separate the 
halves, being prepared fo r  the  release o f  the 
re lie f valve spring  and p lungers  (see 
illustrations).
10 If necessary remove the strainer by prising

14.9B . . .  separate the halves . . .

14.11B Checking the rotor endfloat 14.11C Checking the rotor side clearance 14.18 Tightening the oil pum p mounting 
bolts (longest b o lt arrowed)
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15.5 Removing a  big-end bearing cap 15.13 Using a  hammer handle to  tap the 
piston through the ring compressor

15.14 Tightening the big-end bearing cap 
nuts

18 Insert the  bolts in the ir correct locations. 
The longest bo lt through the  dow e l and the 
next longest by the o il return hole. Tighten the 
bolts evenly to  the  specified  to rque (see 
illustration).
19 Refit the sump, referring to  Section 13.
20 Refit the  W oodruff key and tim ing  belt 
sprocket.
21 Refit the tim ing bett, referring to  Section 4.

15 Pistons and connecting rods
- removal and refitting

Rem oval
1 Remove the cylinder head as described in 
Section 9.
2  Remove the oil pum p as described in 
Section 14.
3 If there is a  pronounced wear ridge at the 
top o f any bore, it  m ay be necessary to  
remove it  w ith  a  scraper o r ridge ream er to  
avoid piston damage during removal. Such a 
ridge may indicate tha t reboring is necessary, 
which w ill entail new pistons in  any case.
4  Check tha t each connecting rod and cap is 
marked fo r  pos ition  and. if  no t, m ark them 
w ith a  cen tre  punch on the  o il filte r side, 
number one a t the flywheel end.
5  Turn the  crankshaft to  bring p istons 1 and 4 
to  BDC (bo ttom  dead centre). Unscrew the 
nuts from  No 1 p is ton  big-end bearing cap, 
then take off the cap and recover the bottom 
half bearing shell (see illus tra tion),
6  Using a hammer handle push the p iston up

through the  bore and rem ove it  from  the 
block. Loosely refit the shell bearings and cap 
to ensure correct reassembly.
7 Remove N o 4  p is ton  in the  sam e m anner 
then turn the crankshaft 180° to  bring pistons
2 and 3 to  BDC (bo ttom  dead centre) and 
remove them.
8 If new  p is ton rings are to  be fitted  to  o ld  
bores, the  bores m ust be deglazed to  allow  
the new rings to  bed-in  properly. Protect the 
big-end journals by wrapping them in masking 
tape, then use a piece o f coarse emery paper 
to  produce a  cross-hatch pattern in each bore. 
A flap wheel in  an electric d rill m ay be used, 
but beware of spreading abrasive dust. When 
deglazing is complete wash away all abrasive 
particles and unwrap the big-end journals.

R efittin g
9 Begin refitting by laying out the assembled 
p is to ns  and rods in  order, w ith  the  bearing 
shells, connecting rod caps and nuts.
10 Arranga the  p is to n  ring  gaps  120° from  
each other.
11 C lean the bearing shells, caps and rods 
then press the shells into position so that the 
locating tangs engage in  the grooves.
12 O il the  bores, p is tons, crankpins and 
shells. Fit a piston ring com pressor to  N o 1 
piston. W ith  Nos 1 and 4  crankpins a t BDC 
insert N o 1 p is to n  in  the  bo re  nearest the 
flyw hee l, m aking sure th a t the c lover leaf 
cu t-ou t on  the piston crown is towards the oil 
filte r s ide o f the engine.
13 Using a  ham m er handle tap  the  piston 
through the ring com pressor and in to the bore 
(see illustration). G uide the connecting  rod

b o lts . . .

on to  the  crankpin and f it  the cap. together 
w ith  its  shell bearing, m aking sure it  is  the 
correct way round.
14 F it the  nu ts and tigh ten them  to  the 
specified  torque (see Illustration). Turn the 
crankshaft to check fo r free movement.
15 Repeat the procedure to  fit the other three 
pistons.
16 Refit the oil pum p, referring to  Section 14.
17 R efit the cy linde r head, referring to 
Section 9.

16 Flywheel/driveplate - removal ^  
and refitting ^

R em oval
1 Either remove the engine and transmission 
and separate them  (Sections 19. 20  and 21), 
o r  remove the  transm iss ion alone as 
described in the  appropriate main manual.
2  On manual transm iss ion m odels make 
alignm ent m arks then slacken the  c lu tch  
pressure plate bolts progressively and remove 
the  pressure p late and driven p late (see 
illustration).
3 Hold the flywheel/driveplate stationary with 
a screw driver or b a r Inserted between the 
tee th o f the s tarte r ring gear and the 
transm ission loca tion  dow e l, then unscrew 
and remove the  b o lts  and lift the 
flyw hee l/d r veplate from  the  crankshaft. 
Alignment marks are not required as there is a 
loca tion  dowel on the crankshaft flange. 
Obtain new bolts fo r reassembly.

16.6B . . .  and tighten them to  the 
specified torque

16.2 Removing the clutch pressure plate 
and driven plate
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17.2A Hom e-m ade tool fo r unscrewing the 
engine mounting rubber

17.2B Engine mounting rubber showing 
slots

17.12A Lower engine mounting and torque 
link (Visa models)

R e fittin g
4  Begin re fittin g  b y  c lean ing the m ating 
surfaces o f the  crankshaft and 
flywheel/driveplate.
5  Locate  the  flyw hee l/d rivep la te  on the 
crankshaft dowel.
6  Apply locking fluid to  the threads o« the bolts, 
insert them, and tighten them  to the specified 
to rque while ho ld ing the flywheel/driveplate 
stationary (see illustrations).
7 On m anual transm iss ion m odels re fit the 
c lu tch  driven and pressure plates.
8  R efit the  transm ission  and the engine, if 
removed.

I
17 Engine/transmission 

mountings - removal and 
refitting

R ig h t-h a n d  m ounting  

Removal
1 Support the eng ine w ith  a  ho is t o r  w ith  a 
tro lley  ja c k  and b lo c k  o f w o od  beneath the 
sump.
2 M ake up a too l s im ila r to  th a t show n, to 
engage w ith the slots in the rim  o f the rubber 
(see illustrations). Assuming tha t the  rubber 
is being renewed, the  new com ponent can be 
used as a gu ide w hen m aking the  tool. 
Unscrew the  o ld  rubber from  the body using 
the tool.
3  Unscrew the  nu ts and rem ove the 
righ t-hand  m ounting  bracket, no ting  the 
location o f any shims (see illustration).

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

Refitting
4 R e fitting  is a reversal o f rem oval. T ighten 
the rubber firm ly to  the  body using the tool, to 
the  specified  torque. W ith  the  w eight o f the 
eng ine on the  m ounting , the  c learance 
be tw een the  m ounting  b racke t and each 
rubbor a top  shou ld  be 1.0 ±  0.7 m m . If 
necessary ad just the clearance by m eans of 
shim s positioned under the stops.

L e ft-h a n d  m ounting

Removal
5 S upport the  transm iss ion  w ith  a  ho is t or 
w ith a  tro lley jack  and b lock  o f wood.
6  Remove the a ir cleaner and trunking.
7  Remove the battery and battery tray.
8  U nscrew  the  nu t and rem ove the  rubber 
mounting. A lso unscrew the nuts o r bo lts  and 
remove the m ounting bracket.
9  If necessary unscrew  the  m ounting  s tud  
from the  transmission casing.

Refitting
10 R e fitting  is a  reversal o f  rem oval, but 
be fore  fitt in g  the  m oun ting  s tud , c lean the 
threads and apply a little  locking fluid. Tighten 
the nuts and bolts to  the specified torque.

L o w e r m ounting

Removal
11 Ja ck  up the fron t o f the ca r and support 
on  axle  s tands (see "Jack ing  a n d  vehicle  
support'').
12 Unscrew and remove bo th  bolts from  the 
to rqu e  lin k  and w ithd raw  the  lin k  (i 
illustrations).

R e fittin g

13 Drive o r p ress the  m ounting  from  the 
housing.
14 Drive or press the new  m ounting  in to 
position then re fit the to rque link and tighten 
the  bolts to  the specified torque.
15 Lower the  car to  the  ground.

G en era l
The engine is  rem oved toge ther w ith  the 

transm ission b y  lift in g  up w ards  from  the 
eng ine com partm en t. On BX m odels the 
eng ine and transm ission are lifted  at a  very 
steep angle and a  hoist w ith sufficient height 
w ill therefore be necessary.

It is  possib le  to  rem ove the  transm ission 
alone from under the vehicle, a fter w h ich  it 
w ou ld , in theory, be  poss ib le  to  rem ove the 
engine (rom above. However, th is  m ethod is 
not recommended as it  involves the  extra work 
o f d isconnecting the  transm iss ion which, if 
required is best carried ou t w ith  the  engine 
and transmission removed from the vehicle.

19 Engine and transmission ^
(Visa models) - removal and 
refitting ^

R em oval
1 Remcve the bonnet.
2  Apply the handbrake then jack up the front 
o f the  vehicle and support on axle stands (see 
“Jacking and vehicle support").
3 Drain the  coo ling  system  as described in 
Chapter 1.
4  Unscrew the drain plug from  the rear o f the 
d iffe rentia l housing dra in  the  o il in to  a 
container, then refit and tighten the drain plug.
5 Remcve the  bo lts  securing the  front track 
con tro l arms to  the  s tub axle earners.
6  Using a  lever between the anti-roll bar and 
track control arm, lever the balljoints from  the 
bottom  of the stub axle carriers.
7  Have an assistant pu ll the le ft-hand wheel

17.3 Right-hand engine mounting bracket 
(BX models)
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19.18 Gearchange control rods (Visa 
models)

outw ards w h ile  the  le ft-hand  d riveshaft is 
levered from  the differential side gear.
8 Loosen the tw o  nuts retaining the right-hand 
driveshaft intermediate bearing in the bracket 
bolted to the rear of the cylinder block and turn 
the bo lt heads through 90° to  release the 
bearing.
9 Have an assistant pull the right-hand wheel 
ou tw ards w h ile  the  righ t-hand d riveshaft is 
removed from the differential s ide gear.
10 U nbolt the in term ediate bearing bracket 
from  the  cy linde r b lock, a lso unscrew  and 
remove the bo lt securing the torque link to  the 
underbody.
11 T ie the righ t-hand d riveshaft and 
intermediate bearing bracket towards the rear.
12 Remove the battery and tray, and unbolt 
the support.
13 Drain the engine oil i f  required.
14 Remove the air cleaner, together w ith the 
inlet hoses and the hose to  the  oil separator.
15 U nscrew  and rem ove the  exhaust 
m anifold-to-downpipe bolts, together w ith the 
spnngs and collars.
16 D isconnect the coo lant hoses from  the 
engine.
17 U nbolt the  securing  c lam p and remove 
the cooling system expansion tank.
18 D isconnect the gearchange contro l rods 
(see illustration). Also d isconnect the reverse 
cable where fitted.
19 D isconnect the  vacuum  hose from  the 
brake vacuum servo unit.
20 Refer to  Chapter 7 and remove the brake 
master cylinder.
21 D isconnect the  fue l supp ly  and return 
hoses from the injection pump.
22 Disconnect the w iring  from  the fo llow ing 
components:
a) S tarter m otor
b) O il pressure switch
c) Alternator
d) Water temperature switch
e) G low plugs
f) S top solenoid on the in jection pump
g) Diagnostic socket
h) Transmission earth cable
i) Reverse lamp switch

23 D isconnect the  speedom eter cab le from 
the transmission.
24 Disconnect the c lu tch  cable.
25 Disconnect the accelerator cable from  the

injection pump.
26 C onnect a  ho is t to  the  engine lifting  
brackets so that the engine and transmission 
may be lifted in  a  horizontal position. Take the 
weight o f the  assembly.
27 U nscrew  the  nu ts and rem ove the 
right-hand engine mounting bracket.
28  Unscrew the  nut from  the left-hand engine 
m ounting and rem ove the  rubber m ounting. 
A lso unbolt the support bracket.
29  Position a  p iece o f ha rdboard  ove r the 
radiator to  protect it when the engine is being 
removed.
30  Raise the eng ine and transm ission 
assembly, m aking sure th a t the surrounding 
com ponents in  the  engine com partm ent are 
no t dam aged. When clear o f the  front panel 
w ithd raw  the assem bly and lo w er it to  the 
ground.
31 If the  veh ic le  m ust be m oved w ith  the 
engine and transm iss ion out. reconnect the 
track  con tro l arm s and ba lljo in ts  to  the  stub 
axle carriers and support the driveshafts w ith 
w ire  so tha t they can rotate w ithout damage.

R efittin g
32  R efitting is the  reversal o f  the removal 
procedure, but note the  fo llow ing additional 
points:
a) Use a  final drive o il seal p ro tector 

(Chapter 6) when inserting the right-hand  
driveshaft. Remove the p ro tec to r when 
the driveshaft is  fitted

b) Refill the transmission and engine w ith oil
c) A djust the accelerator and fast idle 

cables, referring to Chapter 4
d) Tighten the exhaust manifold-to-downpipe  

bolts, referring to  Section 9. paragraph 43
e) Refit the engine/transmission mountings, 

referring to  Section 17
f) A djust the c lu tch  cable
g) Refill the coo ling  system (Chapter 1)
h) Check the in jection pum p tim ing if  

necessary

20 Engine and transm iss ion
(BX models) - removal and ^
refitting ^

R em oval
Note: The procedure described here is for 
m anual transm ission m odels. The 
procedure fo r au tom atic  transmission  
models is similar.
1 Remove the bonnet.
2  C hock the rear w hee ls and release the 
handbrake.
3  Jack up the front o f the vehicle and support 
on  axle  stands (see "Jack ing  a n d  vehicle 
support"). Remove the front wheels.
4  Place the ground c learance con tro l to 
m in im um  height. Loosen the  hydraulic 
pressure regulator release screw one and a 
ha lf tu rns  to  release the  pressure from  the 
hydrau lic system. Do no t rem ove the screw 
otherwise the sealing ball w ill fall out.
5  Drain the  coo ling  system  as described in 
Chapter 1.
6  U nscrew  the  dra in  p lugs from  the 
transm ission and d iffe ren tia l housing and 
drain the  o i/f lu id  in to  a conta iner, then refit 
and tigh ten  the dra in  p lugs. A lso dra in  the 
engine oil if -equired.
7  Unscrew the nut from  the  le ft-hand  front 
suspension lo w er ba lljo in t. Using a ba lljo int 
separator tool release the suspension arm.
8 U nscrew  the  nu t from  the  to p  o f the 
le ft-hand  link rod fo r the  fro n t an ti-ro ll bar, 
then  low e- the  suspension arm  (see 
illustration).
9 Have an assistant pull the left-hand wheel 
ou tw ards while the  le ft-hand  d riveshaft is 
levered from the differential side gear.
10 O n m odels m anufactured before July 
1984 the le lt-hand differential s ide gear must 
be supported us ing a  dow e l, preferably 
wooden. If th is  precau tion  is no t taken, the 
side gears may become misaligned when the 
right-hand driveshaft is  removed.
11 Remove the  righ t-hand driveshaft 
completely.
12 Unscrew and rem ove the  exhaust 
manifold-to-downpipe bolts, together w ith the 
springs and collars (see illustration).

20.8 Front anti-roll bar link rod and nut 20.12 Exhaust manifold-to-downpipe  
bolts, springs and collars
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20.13 Heater hose connection at the 20.14A Disconnecting the gearchange
bulkhead low er rod . . .

20.146 . . .u p p e r  r o d . . .

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

13 Disconnect the heater hoses from the 
engine and bulkhead (see illustration)
14 Disconnect the gearchange control rods, 
including the rearmost rod from the 
intermediate lever (see illustrations) Turn

both intermediate levers so that they are 
parallel with the steering gear. Disconnect the 
reverse cable where applicable
16 Remove the battery, air cleaner and the 
supporting lug (see illustrations)
16 Remove the radiator as described in 
Chapter 3. and disconnect the top hose from 
the thermostat housing (see illustration).
17 Disconnect the clutch cable and recover 
the push rod.
18 Disconnect the speedometer cable at the 
bulkhead (see illustration)
19 Disconnect the battery earth cable from 
the transmission (see illustration).
20 Disconnect the accelerator cable from the 
injection pump.
21 Pull apart the wiring connectors located 
beneath the battery support bracket (see 
Illustration)
22 Disconnect the supply wiring from No 2 
glow plug.

23 Where applicable disconnect the 
tachometer winng from the hamees.
24 Disconnect the fuel supply and return 
hoses from the infection pump (see 
Illustration)
26 Unbolt and remove the fuel filter.
26 Disconnect the high pressure pump 
suction pipe and the return pipe from the fluid 
reservoir and plug the open holes to prevent 
the ingress of dust and dirt. Release the pipe 
from the clip (see illustration).
27 On manual steering models disconnect 
the fluid return pipe from the pressure 
regulatcr. also disconnect the coiled fluid 
supply pipe and release it from the dipe (see 
IHustraton). Plug ail pipe ends.
28 On power steenng models disconnect the 
overflow return pipe from the pressure 
regulator, also disconnect the fluid supply 
pipe from the output distributor. Unbolt the 
pressure regulator and output distnbutor and

20.15C Air cleaner supporting lug 
(arrowed)

20.16 Disconnecting the to p  hose from  the 
thermostat housing

20.18 Speedom eter cable connection at 
the bulkhead

20.19 Battery earth cable on the 
transmission
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20.21 Engine harness wiring connectors 20.24 Injection pump fuel supply hose 20.26 Hydraulic pipe retaining clip (BX
beneath the battery support bracket (arrowed) models)

20.27 Hydraulic pressure regulator 20.30 Engine lower mounting and torque
(arrowed) w ith return pipe port plugged link (BX models)

(BX models)

20.33 Protect the hydraulic height 
corrector w ith a  piece of hardboard

tie the assembly to the electric cooling fan.
29 Connect a hoist to tha engine lifting 
brackets so that the engine and transmission 
assembly will assume an angle of 45* when 
lifted (with the engine uppermost). Take the 
weight of the assembly
30 Unscrew and remove the front bolt from 
the torque link beneath the engine (see 
illustration)
31 Unscrew the nut from the left-hand engine 
mounting and remove the rubber mounting 
(see illustration) To prevent the mounting 
stub subsequently falling below the mounting 
bracket it is advisable though not essential, to 
position a  loose fitting metal plate on the stud 
and refit the nut.
32  Unscrew the nuts and remove the 
right-hand engine mounting bracket.
33  Place a piece of hardboard over the

hydraulic height corrector to the right of the 
torque link to  protect the dust cover (see 
illustration).
34 Raise the engine and transmission 
assembly, making sure that the surrounding 
components in the engine compartment are 
not damaged (see Wustratton) When clear of 
the front panel withdraw the assembly and 
lower it to  the ground
35 If the vehicle must be moved with the 
engine and transmission out. reconnect the 
left-hand front suspension lower bafyoint, also 
temporanly refit the rtght-hand dnveshaft. 
Support the dnveshafts with wire so that they 
can rotate without damage. Note that the 
wheel beanngs can be damaged H the vehicle 
is moved without the drives hafts In position.

R efittin g
36 Refitting is the reversal of the removal 
procedure, but note the following additional 
points:
a) Use a  final drive o il seal protector 

(Chapter 6) when ineerting the right-hand  
anvesna*r. Remove th e  pro tector wtivn 
the dnveshaft ia fitted

b) Refill the transmission and engine w ith oH
c ) Adtust t r *  accelerator and fast «Me 

cables, refemng to  Chapter 4
d) Refit the engine/transmission mountings, 

referring to Section 17
e) On manual transmission models adjust 

the clutch cable
f) Refill the cooling system (Chapter 1)
g) Prime tha hydraulic high pressure pump  

as described in  the BX main manual
h) Check the injection pum p tim ing if  

necessary
37 On turbo models, prime the turbo 
lubrication circuit 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.

21 Engine and transmission - ^
separation ^

1 With the engine and transmission removed 
from the vehicle clean away all external dirt.
2  Slacken the bolts and remove the TDC  
sensor (see Illustration). Remove the bolts
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21.2 Removing the TDC 21.3 Reversing lam p switch and wiring 21.4 Transmission bottom cover

21 6A Extended hexagon fo r pump  
adjustm ent link (BX models)

21.6B Socket-headed rear transmission 
bolt (arrowed)

and w ithdraw  the  sensor holder.
3  Disconnect the w iring and unbo lt the starter 
m o to r using a  hexagon key. A lso d isconnect 
the w iring from  the reversing lam p sw itch  (see 
illustration).
4  U nbo lt the  b o tto m  cove r from  the 
transm ission (see illustration).
5 On autom atic transm ission m odels unscrew 
the bo lts  securing the to rque converter to  the 
drivep la te . Turn  the  eng ine as requ ired  to  
bnng the bo lt heads in to view.
6  Note the location o f  the  hydraulic pressure 
p u m p  (BX) o r vacuum  p u m p  (Visa), the 
coo la n t tub e , the  hyd rau lic  line, and the 
transm iss ion  re ta in ing  bo lts . The pum p 
ad jus tm en t link is a ttach ed  to  an  extended 
hexagon, and the rearm ost transm ission bo lt 
has a  socket head (see illustrations).
7 Rem ove the  d riveb e lt and u n b o lt the 
hyd rau lic  p ressure pum p o r vacuum  pum p

bracket. Where applicab le unbo lt the bracket 
fo r  the  hydraulic line (see illustrations).
8  Support the  engine then unscrew the bolts 
and lift the transm ission from  the  engine. On 
au tom atic  transm iss ion  m odels m ake sure 
th a t th e  to rq u e  c o n ve rte r is k e p t in  fu ll 
engagem ent w ith  the  transm iss ion . O n BX 
m odels the  hydraulic pressure regulator m ay 
remain a ttached to  the  transmission.

22 Engine overhaul - preparation

Note: M any com ponents are specific  to Turbo 
m odels. A lthough the parts  m ay appear to  be  
the same they are no t a ll interchangeable.
1 C lean the  en g ine  th o ro ug h ly  us ing a

w a te r-so lub le  grease  so lven t o r s im ila r 
p roduct. Keep dirt and water ou t of vulnerable 
com ponents such as the  fue l in jection pum p 
and the  alternator.
2  W hen po ss ib le  the  eng ine shou ld  be 
dismantled on a  w orkbench or strong table. If 
an engine d ism antling  stand is available, so 
m uch the  better. A vo id  working d irectly  on  a 
c o n c re te  floo r, as g rit p resen ts  a  serious 
problem . If there is no  alternative to  working 
o n  the  fkxx, cover it  w ith an old piece o f lino 
o r carpet.
3  A s  well as the usual selection o f tools, have 
available som e w ooden b locks fo r  propping 
up the engine. A  notebook and pencil w ill be 
needed, as w ill a  couple o f  segm ented boxes 
o r a  good supply o f p lastic bags and labels.
4  A w a te rp roo f m arke r pen is useful for 
m aking  a lignm ent m arks, w ith o u t having to 
use to  punches o r chisels, however, take care 
tha t the  marks are not erased during cleaning.
5  W hene/er possible, refit nuts, washers etc. 
to  the  com ponents  from  w here they were 
rem oved T h is  m akes reassem b ly  m uch 
simpler.
6  Sp ills  of o il, fue l and coo lant are bound to  
o c c u r during d ism an tling . Have rags and 
newspapers handy to  m op up the  mess.
7  Do not th ro w  aw ay o ld  gaskets 
im m edia te ly, b u t save them  fo r  com parison 
w ith  new  ones  o r fo r  use as pa tte rns if  new 
gaskets have to  be made.
8  Before starting reassembly, m ake sure that 
a ll pa rts  are c le an  and th a t the  new 
com ponents required have been obtained. A 
fu ll se t of o il sea ls and gaske ts  m ust be 
bought - refer to  Section 9 fo r selection o f the 
correct head gasket.
9  Renew any nu ts , b o lts  o r  s tud s  w ith 
dam aged threads.
10 A  dial test ind ica tor and stand (preferably 
magnetic; w ill be needed, also an o il can filled 
w ith  clean engine o il to  lubricate working parts 
as they are assembled.
11 Small quantities o f grease, thread locking 
com pound, anti-seize com pound and various 
types o f sealant w ill be called for.
12 Have available a  good quantity o f lint-free 
rags fo r  w ip in g  excess o il o f f  hands and 
engine parts.

21.7A Removing the hydraulic pressure 
pump (BX models)

21.7B Hydraulic line and b racket (BX 
models)
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23.2A Removing the front timing cover 
se c tio n . . .

23 Engine overhaul - dismantling

23.3A Diagnostic socket wiring connector

23.4 Diagnostic socket and m ounting bolt 23.5 Removing the pum p pulley from  the
flywheel end o f the camshaft

Note: R efer to  S ec tion  22 , be fore  this  
procedure.
1 If n o t already done, drain the engine oil.
2  Pull up  the  specia l c lip , release the  spring 
c lips , and w ith d ra w  the  tw o  tim in g  cove r 
sections (see illustrations).
3 D isconnect the  w iring  from  the  fo llow ing  
com ponents  and id e n tify  each w ire  fo r  
location:
a) A lternator
b) O il pressure sw itch
c ) D iagnostic socket Of fitted) (see 

illu s tra tio n )
d) Temperature sensors) (see illu s tra tio n )
e) O il level sensor

4 U nbo lt and rem ove the  d iagnos tic  socket 
and bracket where fitted (see illustration).
5 U nscrew  the  bo lt and w ithd raw  the  pum p 
pulley from  the  flywheel end o f the  camshaft 
(see illustration). If it is  tigh t due to  corrosion, 
use a  tw o  o r three-legged pu lle r to  remove it. 
Recover the  W oodruff key.
6  Note the  location o f the  fue l p ipes from  the 
in jection pum p to  the  in jectors then unscrew 
the  un ion n u ts  and rem ove  the  p ipe 
assemblies. Cover the  p ipe  ends, the injectors 
and the  in jec tio n  pum p o u tle ts  to  prevent 
entry o f dust and d irt. Small p lastic  bags and 
e las tic  bands are idea l fo r  th is  (see  
illustrations).

23.6A Fuel pipe locations (arrowed) 23.6B Small plastic bags can be used to 
protect the injectors from  dust and dirt

23.3B Tem perature sensors and wiring

23.88 Lower rear engine mounting 
bracket -  also supports right-hand  

driveshaft
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7 Pull the  leak-off hoses from the  Injectors
8  U nbo lt the eng ine lifting  b racke t from  the 
cy linde r head. A lso  unbo lt the  low er rear 
engine m ounting bracket (see illus tra tions).
9  Rem ove the  a lte rna to r (Chapter 5) and 
bracket.
10 Unscrew the o il filte r ca rtridge  us ing a 
strap wrench if  necessary.
11 O n the 1.9 engine d isconnect the  hoses 
from  the o il cooler. Unscrew the  cen tre  stud 
and rem ove the  o il coo le r from  the  block. 
Disconnect the oil coo ler hoses.
12 D isconnect the  b o tto m  hose from  the 
water pum p inlet.
13 D isconnect the  crankcase ven tila tion  
hoses from  the  valve cover and sum p in let. 
Remove the  c lip  and s lid e  the o il separa tor 
from  the d ipstick tube.
14 Remove the o il fille r cap  and ventila tion 
hose if  fitted.

15 U nscrew  the  b o lts  and rem ove the  inlet 
m anifold from the cylinder head. There are no 
gaskets.
16 U nscrew  the  nu ts and w ithd raw  the 
exhaust manifold and gaskets from  the studs, 
com plete w ith turbo, if applicable.
17 S lacken the  b o lt and rem ove the  c lam p 
from  the  end o f the fas t id le cable. Unscrew 
the  lo ckn u t and rem ove th e  fas t id le  ou ter 
cab le from the  bracket on  the Injection pump.
18 Unscrew and rem ove the oil level sensor 
from  the  cy linde r b lock , if  f it te d  (see 
I llu s tra tio n s ). U nscrew  the  o il tem pera ture  
sensor, If fitted. This can be found just above 
the oil filter.
19 U nscrew  and rem ove the  o il pressure 
sw itch (see illus tra tion).
20 U nbo lt the  the rm osta t housing from  the 
cy linde r head, com p le te  w ith  the  fas t id le 
the rm o-un it and tem perature  sensor(s) (see

Illustra tions).
21 Unbolt the  water pum p inlet and remove 
the gasket. A lso unbolt the coolant tube from 
the cylincer b lock (see Illus tra tions)
22 Unscrew the  nu ts securing the  in le t 
bracket to  the  sump. Remove the  bracket and 
gasket (see Illustra tions).
23  Have an assis tant ho ld  the 
flyw hee l/d rivep la te  s ta tionary w ith  a 
screwdriver or bar inserted between the teeth 
o f  the  starter ring gear and the  transm ission 
location dowel, then unscrew the  crankshaft 
pulley belt. S lide the  pulley from  the  fron t of 
the crankshaft (see illus tra tion).
24 U nbolt the  b o tto m  tim ing cover (see 
illustra tion).
25  Turn the engine b y  the flywheel/driveplate 
until the  three bo lt holes in the  cam shaft and 
in jection pump sprockets are aligned w ith the 
corresponding holes in the engine front plate.
26 Insert an  8 .0  to  8.5 mm diam eter metal 
do w e l rod o r tw is t d r ill th rou gh  the  special 
hole in  the left-hand rear flange o f the cylinder 
b lock . Then ca re fu lly  tu rn  the  eng ine either 
way until the ro d  enters the  TDC ho le  in the 
flywheel/driveplate.
27 Insert three M 8 bo lts  through the holes in 
the  cam shaft and in jec tion  pum p sprockets 
and screw  them  in to  the  engine fro n t p late 
finger tight.
28  Loosen the tim ing be lt tensioner p ivot nut 
and ad justm ent b o lt, then tu rn  the  bracket 
an ti-c lockw ise  to  release the tens ion  and 
re tig h te r the  ad justm ent bo lt to  ho ld  the 
tensioner in the released position.
29 M ark the  tim in g  be lt w ith  an arrow  to 
ind ica te  its  norm al d irec tion  o f  tu rn ing  then

23.18A O il leve l sen so r lo ca tio n  in  the 
cy linde r b lock . C oo lan t d ra in  plug 

(arrowed) is  ad ja cen t

23.18B R em oving the  o il leve l sensor

23.19 R em oving the  o il p ressu re  s w itc h  23.20A U n screw  the  b o lts  . . . 23.20B . . .  a n d  rem ove th e  the rm osta t 
housing

23.21 C C oo lan t tu b e  m oun ting  on the 
fro n t  o f  th e  cy linde r b lock

23.21 A  R em oving th e  w a te r p u m p  in le t 23.21 B C o o la n t tu b e  m ou n tin g  o n  the  rea r
o f  the  c y lin d e r b lock
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23.23 Removing the crankshaft pulley 23.31 A  U nscrew  the  n u t . . .23.24 B o ttom  tim in g  cover (arrowed)

23.36 In jec tion  pum p m oun ting  bracket 23.37 Removing the  tens ione r a rm  and

remove it from  the camshaft, injection pump, 
water pump, and crankshaft sprockets.
30 U nbolt and rem ove the  valve cover. 
Remove the gasket
31 W ith the in jection pum p sprocket held 
s tationary by the  tim ing bo lts, unscrew the

23.39A Right-hand engine mounting 
bracket

centra l nut to  release the sprocket from  the 
pum p shaft taper. Remove the  tim ing  bolts 
and the pum p sprocket w ith its nut and puller, 
and recover the  W oodruff key if  it  is  loose 
(see Illus tra tions) The puller is incorporated 
in the sprocket by means o f the  p late bolted 
over the  nut. and the nut has an outer 
shoulder that bears against the plate.
32 Sim ilarly unscrew the  bo lt from  the 
cam shaft sp rocket and w ithdraw  the 
sprocket.
33 Slide the  sprocket from  the crankshaft 
and recover the W oodruff key if it is  loose.
34 Unscrew the bolts and remove the water 
pum p from  the cy linde r b lock. Remove the 
gasket
35 Mark the injection pum p m relation to  the 
m ounting bracket. Unscrew the nuts and bolt 
and w ithdraw the injection pump.
M  Unbolt and remove the mounting bracket 
(see illustration)

23.396 T im ing belt in te rm ediate ro lle r and 
bracket

37 Unscrew the  tim ing  belt tensioner 
adjustment bolt and prvot nut. A  too l may now 
be used to  ho ld  the tensioner plunger as 
descnbed in  Section 5  while the tensioner arm 
and roller is removed. However, it is  possible 
to  remove t ie  arm  and roller b y  keeping the 
arm  pressed against the plunger (see 
Illustra tion)
38 Remove the  plunger and spring (see 
illustra tion)
39 Unscrew the bolts and remove the engine 
m ounting  bracket and the  tim ing belt 
in term ediate ro ller and bracket (see 
Illustra tion*)
40 U nbolt the  engine fron t p late (see 
illustration)
41 Progressively unscrew the  cylinder head 
b o lts  in  the reverse o rder to  tha t shown in 
illustration 9.41B. Remove the washers.
42 Release the  cy linde r head from  the 
cylinder block and location dowel by rocking

23.40 Rem oving the  engine fro n t plate
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23.48 Removing the crankshaft front oil 
seal housing

23.47 Removing the oil pump

23.49B . . .  and remove the W oodruff key

23.57A Lift out the crankshaft. . .

it. Lift the head from  the b lock and remove the 
gasket.
43  Remove the c lu tch  if  applicable then hold 
the  flyw hee l/d rivep la te  s ta tiona ry  w ith  a 
screwdriver o r bar inserted between the teeth 
o f  the  starter ring gear and the  transm ission 
location dowel. Then unscrew and remove the 
bolts and lift the flywheel/driveplate from  the 
crankshaft.
44  Invert the engine and unbo lt the  sump. 
Remove the gasket.
45  Unscrew the  three bo lts  securing the  oil 
pum p to  the  crankcase. Ide n tify  them  fo r 
position as all three are o f d ifferent lengths.
46 W ithdraw  the  L -shaped spacer from  
beneath the o il pum p (if fitted ) (see  
illustration).
47 Remove the location dowel (if fitted), and 
d isengage the  o il pum p sprocket from  the 
chain. W ithdraw  the  o il pum p (see

23.57B . . .  and remove the upper half 
bearing shells

illustration).
48 U nscrew  the bo lts  and rem ove the front
oil seal housing (see illustration). Remove the 
gasket.
49 Remove the o il pum p cha in fo llow ed by 
the sprocket. Recover the  W oodruff key if  i t  is 
loose (see illustrations).
50 Check tha t each connecting rod and cap 
is marked fo r position and. if  not. m ark them 
w ith  a  cen tre  punch  on the  o il filte r side, 
number one at the  flywheel end.
51 P osition  the  cy linde r b lo c k  e ither on its 
side or on the flywheel end.
52 Turn the crankshaft to  bring pistons 1 and
4  to  BDC (bottom  dead centre). Unscrew the 
nu ts from  No 1 p is to n  b ig -end  bearing cap 
then take off the cap and recover the  bottom 
half bearing shell.
53  Using a ham m er handle push the  piston 
up through the bore and rem ove it  from  the

23.56 Main bearing cap and lower half 
bearing shell

block. Loosely re fit the shell bearings and cap 
to  ensure correct reassembly.
54 Remove N o 4  piston in the same manner 
then turn the crankshaft 180° to  bring pistons
2 and 3 to BDC and remove them.
55 T he  main bearing caps should be 
numbered 1 to  5 from the flywheel end. If not, 
m ark them acco rd ing ly . A lso  no te  the fitted 
depth of :he rear o il seal.
56 Invert the  engine then unbolt and remove 
the  main bearing caps. Recover the lower half 
bearing she lls keeping them  w ith  their 
respective ca p s  (see illustration). Also 
recover the thrustwashers.
57 Lift out the crankshaft. Discard the  rear oil 
seal. Recover the  uppe r ha lf bearing shells 
and keep them together w ith  the ir respective 
caps , however, id en tify  them  as the upper 
she lls  (see illustrations). A lso  recover and 
identify the upper thrustwashers.

24 Engine overhaul - reassembly ^X- v ‘̂SJIBPSPi
N ote: Refer to S ec tion  22, be fo re  this 
procedure.
1 Position the  b lock  upside dow n on the 
bench . W ipe c lean the  m ain bearing shell 
seats in the b lock  and caps.
2  W ipe any p ro tective  coating from  the new 
bearing shells. Fit the top  ha lf main bearing 
shells (wilh the oil grooves) to  their seats in the 
block. Make sure tha t the locating tangs on the 
shells engage with the recesses in the seats.
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24.3 No 2  main bearing and thrustwashers 24.4 Oiling the m ain bearing shells

• *  £  
> >  ,  r

J k .
24.8 Fitting No 5  main bearing cap

24.10A Sealing strips fitted to  No 1 main 24.10B Using the special tool to  fit No 1 
bearing cap main bearing cap

24.11B . . .  insert the bolts . . .

crankshaft in to position (see illustration).
5 Fit the plain bo ttom  half main bearing shells 
to  the ir caps, m aking sure tha t the  locating 
tangs engage w ith the recesses. Oil the shells.
6  Fit the thrustwashers on each side o f N o 2 
main bearing cap using a sm ear o f grease to 
hold them in position.
7  B efore fitt in g  the  ca p s  che ck  tha t the 
c ranksha ft endfloa t is  w ith in  the specified 
lim its  us ing a d ia l tes t in d ica to r on  the 
crankshaft nose.
8  Fit the main bearing caps Nos 2 to  5  to  their 
co rre c t locations (see illustration) and the 
righ t way round (the bearing she ll tang 
locations in the  b lock  and caps m ust be on 
the same side). Insert the bolts loosely.
9  Apply a small amount o f thread locking fluid 
to  the  N o 1 m ain bearing cap  face on the 
b lock  around the  sealing s tr ip  ho les (see 
illustration).

3 Fit the thrustwashers on each side o f  N o 2 
main bearing, grooved s ide outwards. Use a 
smear o f grease to  hold them  in  position (see 
illustration).
4  Lubricate the top  half shells and low er the

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

10 Press the sealing strips in the grooves on 
each s id e  af No 1 main bearing cap  (see 
illustration). It is  now necessary to obtain two 
th in metal strips o f 0.25 mm thickness or less 
to  prevent the strips moving when the  cap is 
be ing  fitted . C itrodn garages use the  too l 
shown (see illustration) w h ich  a c ts  as a 
c lam p, however, m etal strips can be used 
p rov ided  all bu rrs tha t m ay dam age the 
sealing strips are first removed.
11 Oil both sides o f the metal strips and hoki 
them  on the sealing strips. Fit the  No 1 main 
bearing caD, insert the bo lts  loosely, then 
carefully pull out the metal strips w ith a  pair of 
p liers in  a horizontal d irection  (see 
illustrations).
12 T ighten the main bearing bolts evenly to 
the  specified torque (see illustration).
13  Check that the crankshaft rotates freely - 
there must be no tigh t spots o r binding.

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

24.9 Applying thread locking fluid to  the 
No 1 main bearing cap joint face

24.12 Tightening the main bearing bolts
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24.14 F itting  th e  c ran ksha ft re a r o i l seal 
w ith  a  p las tic  p ro te c to r

24.23 C heck ing th e  c ra n ksh a ft tu rn ing  
to rque

24.30A A pp ly  sea ling  com pound here . . .

14 Dip the  new  rear o il seal in  eng ine oil, 
locate it  on  the crankshaft open end first, and 
press it squarely to  the previously noted depth 
using a  metal tube slightly less than 102 mm 
diam eter. A p iece o f th in  p las tic  is useful to  
prevent dam age to  the  o il sea l (see 
illu s tra tio n ). M ake sure tha t the  ou ter lip  of 
the oil seal po ints outwards and if  necessary 
use a  piece o f bent wire to  pull it out.
15  P osition  the  cy linde r b lock  e ither on its 
side or on the flywheel end.
16 Lay ou t the assembled piston and rods in 
order w ith the  bearing shells, connecting rod 
caps and nuts.
17 Check tha t the  p is ton  ring  gaps  are 
arranged 120° from each other.
18 Clean the  bearing shells, caps and rods 
then press the shells in to position so that the 
locating tangs engage in the grooves.
19 O il the  bores, p istons, crankp ins and 
shells. F it a  p is ton  ring  com pressor to  No 1

24.30B . . .  th e n  f i t  th e  n e w  sum p gasket

p iston. W ith  Nos 1 and 4  crankp in  a t BDC 
insert N o 1 piston in  the bore at the flywheel 
end, m aking sure tha t the clover leaf cu t-ou t 
on  the p is ton  c ro w n  is  tow a rds  the  o il filte r 
s ide of the engine.
20 Using a  ham m er hand le  tap  the  p is ton  
th rou gh  the  rin g  com presso r and in to  the 
bore. G u ide  the  connecting  rod o n to  the 
crankpin and f it  the cap, together w ith its  shell 
bearing, m aking sure it  is  the  co rre c t way 
round.
21 F it the  nu ts and tigh ten  them  to  the 
specified torque. Turn the crankshaft to  check 
for free movement.
22 Repeat the procedure to  fit the other three 
pistons.
23 T em porarily  re fit the  pu lley bo lt to  the 
nose o f the  crankshaft then, using a  torque 
wrench, check tha t the torque required to  turn 
the crankshaft does not exceed 41 Nm  (30 Ibf 
ft) (see illus tra tion ). A ny excessive tightness

I____ ' J
24.24 C u tting  the  sea ling  s tr ip s  on N o 1 

m ain bearing  cap

must be  investigated before proceeding.
24 Using fee ler b lades and a  kn ife , c u t the 
sealing strips on N o 1 main bearing cap to  1.0 
mm abo\.e the  sum p gasket m ating  surface 
(see illustration).
25 Fit the W oodruff key to  the groove in  the 
crankshaft and re fit the  o il pum p sprocket, 
tee th end firs t. Engage the  cha in w ith  the 
sprocket and tie  it  up  or to  one side so tha t it 
remains engaged (see illus tra tion).
26 Prise the  o il seal from  the front housing. 
Check that the  tw o  dowels are located in the 
front o f the cylinder b lock  then re fit the front 
housing, toge ther w ith  a new  gasket, and 
tighten the bolts evenly to  the specified torque 
(see illustra tion).
27 Check th a t the  dow e l is  f itte d  to  the 
b o tto m  of the  b lock . Engage the  o il pum p 
sp ro cke t w ith  the cha in and s lide  the 
L-shaped spa ce r under the  pum p, m aking 
sure tha t its  open end engages the dowel.
28  Insert the  oil pum p bo lts  in  the ir correct 
location , the  longest bo lt through the  dowel 
and the  next longest by the  o il re turn  hole. 
T igh ten the bo lts  evenly to  the  specified 
torque.
29 Dip t ie  fron t o il seal in  engine o il then 
press it  into the front housing until flush with 
the outer face.
30 Apply a little  sealing com pound where the 
fron t housing abuts the block on bo th  sides. 
Position a new gasket on the  block and refit 
the sump (see illus tra tions). Note the correct 
location of the  bolts as shown, in  illustration 
13.5. Tighten the  bolts evenly to  the  specified 
torque. Femove the  sum p drain plug, renew 
the  washer, then refit and tighten the plug.
31 Locale the  flyw hee l/d rivep la te  on the 
cranksha*t dowel.
32 Apply lock ing  flu id  to  the  threads o f the
bo lts, insert them , and tigh ten  them  to  the 
specified to rqu e  w h ile  ho ld ing the 
flyw hee l/d rivep la te  s ta tiona ry  w ith  a
screwdriver or bar inserted between the teeth 
o f the  starter ring gear and the  transmission 
location dowel.
33 Position the  cylinder b lock upright on the 
bench.
34 Check tha t the  cylinder head b o lt holes in 
the b lock are clear preferably using an M12 x 
1.5 tap  (see illus tra tion).
35 Locale the co rre c t cy linde r head gasket

24.26 T igh te n ing  the  f ro n t o il sea l housing 
bo lts

24.25 F itting  the  cha in  to  the  o il pum p 
s p ro cke t
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IA
holes with a tap

24.35 Head gasket fitted to cylinder block 
with location dowel arrowed

24.38 Lowering the cylinder head onto the 
block

24.39 Tighten the cylinder head bolts to 
the specified torque

24.42A Turn the tensioner bracket anti­
clockwise . . .

*  9 S r &

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

24.42B . . .  and tighten the bolt to hold the 
tensioner in the released position

(see Section 9) on the b lock  the righ t way 
round with the identification notches or holes 
at the flywheel/driveplate end. Check tha t the 
location dowel is fitted (see illustration).
36 Turn the crankshaft c lockw ise (from 
tim ing belt end) until p is tons 1 and 4  pass 
BDC and begin to  rise. Then pos ition  them 
halfway up the ir bores. P istons 2 and 3 will 
also be at the ir m id -w ay positions, but 
descending the ir bores. The W oodruff key 
groove on the nose o f the crankshaft w ill be at 
the 9 o’c lock position.
37 Check tha t the cam shaft is  set to  TDC 
w ith the  W oodruff key pos ition  facing 
upwards and the tips of cam s 4 and 6  resting 
on the bucket tappets.
38 Lower the cy linde r head onto the block 
(see illustration).
39 Grease the threads and contact faces of 
the cylinder head bolts, then insert them and 
tighten them  in the  sequence shown in

S f

J
24.46 Fitting the sprocket to the 

crankshaft

illustration 9.41 B in  three stages as given in 
Specifications (see illustra tion).
40 Recheck the  valve clearances, referring 
to  Section 8 and adjust them if  necessary. Do 
this even if the clearances have been adjusted 
w ith the cylinder head removed as there may 
be minor differences.
41 Refit the engine front plate followed by the 
tim ing be lt in term ediate ro lle r and bracket, 
and the engine mounting bracket. Tighten all 
the bolts. Do not forget the mounting bracket 
bo lt on  the  inside face o f the  engine front 
plate (see illustration).
42 Insert the tim ing be lt tensioner spring and 
p lunger in the m ounting bracket. Press the 
tensioner arm against the plunger and refit the 
bracket and ro ller on to  the p ivo t stud. 
A lternatively com press the p lunger w ith  the 
too l described in Section 5. Fit the adjustment 
bo lt and p ivo t nu t, and tigh ten the bo lt with 
the  tensioner in  the  released pos ition  (ie

bolt with the timing bolt in position

spring compressed) (see illustrations).
43  Refit the injection pump mounting bracket 
and tighten the bolts.
44  Refit the in jection pum p, a lign the 
previously made marks then tighten the nuts 
followed by the bolt.
45  Refit the water pump together w ith a  new 
gasket and tighten the  bo lts  to  the specified 
torque (Chapler 3).
46  Locate  the W oodruff key In the groove 
then s lide  the sprocket onto the  fron t o f the 
crankshaft (see illustration)
47  Fit the camshaft sprocket to  the camshaft. 
Apply locking fluid to  the threads then insert 
and tighten t te  bo lt to  the specified torque. 
The sprocket may be held stationary by fitting 
the tim ing bolt through the special hole (see 
illustration).
48  Unbolt the special puller from the injection 
pump sprocket. Check that the Woodruff key 
is in place then refit the sprocket and tighten



2*30  Engine repair procedures

24.48 Tightening the injection pump 
sprocket bolt w ith the timing bolts in 

position

24.60 Bottom timing cover fitted

the nut (see illustration).
49  B o lt the specia l puller on to  the  sprocket 
(see illustration).
50 Refit the valve cover, together w ith a  new 
gasket, and tighten the bolts.
51 Insert the  three M 8 tim ing b o lts  through 
the holes in  the  cam shaft and in jection pump 
sprocke ts  and sc rew  them  in to  the  engine 
front plate fingertight.
52  Insert an  8 .0  to  8.5 m m  d iam e te r m etal 
dow e l ro d  th rough the  spec ia l ho le  in the 
le ft-hand  rear flange o f the  cy linde r block. 
Then tu rn  the  cranksha ft s low ly  c lockw ise  
(from the tim ing belt end) until the  rod enters 
the TDC hole in  the  flyw hee l/drivep la te. It is 
on ly necessary to  tu rn  the  c ranksha ft a 
quarter tu rn  as Nos 1 and 4  p is tons  are 
already halfway up their bores. Do not turn the 
crankshaft m ore than this o therw ise p istons 2

and 3 w ill strike valves 4  and 6.
53  Locate the  tim ing  be lt on  the  crankshaft 
sp ro cke t m aking sure where app licab le  tha t 
the  rotation arrow is facing the correct way.
54  H o ld  th e  tim in g  be lt engaged w ith  the 
crankshaft sprocket then feed it  over the roller 
and o n to  the in jection pum p, cam shaft, and 
water pum p sprockets and over the tensioner 
roller. To ensure correct engagem ent locate 
on ly  a  ha lf w id th  on the  in jec tion  pum p 
sprocket before feeding the  tim ing be lt onto 
the cam shaft sprocket, keeping the  be lt taut 
and fu lly  engaged w ith  the  crankshaft 
sprocket. Locate the tim ing belt fu lly on to  the 
sprockets.
55  W ith  the  p ivo t nu t loose , s lacken the  
tensioner ad jus tm en t b o lt w h ile  h o ld ing  the 
b racke t aga inst the  spring  tension, then 
s low ly  release the  b ra cke t un til the  ro ller 
presses against the tim ing belt. Retighten the 
adjustm ent bo lt (see illustration).
56  Remove the bo lts  from the camshaft and 
in jection pum p sprockets. Remove the metal 
dowel rod from  the cylinder block.
57  Rotate the  engine tw o  com ple te turns in 
its normal direction. Do no t rotate the  engine 
backw ards as the  tim in g  be lt m ust be kep t 
t ig h t between the  crankshaft, in jection pump 
and cam shaft sprockets.
58 Loosen the tensioner ad justm ent bo lt to  
a llow  the tensioner sp ring  to  push the  roller 
against the tim ing  belt, then tighten bo th  the 
adjustm ent bo lt and pivot nut.
59 Recheck the engine tim ing by turning the 
engine u n til the  sp ro cke t b o lt ho les are 
aligned, and check tha t the  m etal dow e l rod

can be inserted in to the flywheel/driveplate.
60 Refit the bottom  tim ing cover and tighten 
the  bolts (see illus tra tion).
61 Fit the  pulley to  the front o f the crankshaft 
over the W oodruff key.
62 A p p ly  locking flu id  to  the  threads o f  the 
pu lley b o lt. Then insert it  and tigh ten to  the 
specified torque while an assistant holds the 
flyw hee l/d rivep la te  s ta tiona ry  w ith  a 
screwdriver inserted between the teeth o f the 
starter r in g  gear and the transm ission location 
dowel. N o te  that after tightening to  the  initial 
to rque , th e  b o lt m ust be angle tigh tened  a 
further 6 0 ° that is the equivalent o f one fla t on 
the  bo lt head. A lte rna tive ly  m ark the  flat 
ex trem ities  on the  socke t tog e the r w ith  a 
s ta rting  da tum  on the  pu lley (see 
illu s tra tio ns ).
63 Lo ca te  a  new  gaske t on the  s id e  o f the 
sum p, re fit the in le t bracket, and tighten the 
nu ts evenly.
64 Refit the water pum p inlet together w ith  a 
new gasket and tighten the bolts.
65 Bolt the coolant tube to the cylinder block
and fit the  hoses.
66 R e fit the  the rm osta t housing, together 
w ith a  new  gasket, and tighten the bolts.
67 Insert the oil pressure sw itch  in the block 
and tighten.
68 Insert the oil level sensor and tighten.
69 R e fit th e  fas t id le cab le to  th e  in jection 
pum p, referring to  Chapter 4.
70 Refit the  exhaust m anifold, together with 
new gaskets, and tighten the  nuts evenly.
71 R efit the  in le t m an ifo ld  and tigh ten  the 
bo lts  evenly. There are no gaskets.

24.49 Tightening the special puller to  the  
injection pum p sprocket

24.55 Tightening the tensioner adjustment 
bolt

24.62A Apply locking fluid to  the 
crankshaft pulley bolt before fitting it

24.62B Tightening the crankshaft pulley 24.62C Markings necessary in order to 
bolt -  angle-tighten the crankshaft pulley bolt by

60°
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24.73 Oil separator located on the dipstick 
tube (1.9 engine)

24.75B . . .  and coolant hose connections

24.81 T igh te n ing  the  pum p pu lley b o lt  on 
the  cam shaft

72 Refit the  o il fille r cap  and ventilation hose 
if  fitted.
73 S lide  the  o il separa to r on to  the  d ips tick  
tube  (see il lu s tra t io n )  and secure  w ith  the 
c lip . R econnect the  c rankcase  ven tila tion  
hoses to  the valve cover and sum p inlet.
74 Reconnect the  bo ttom  hose to  the water 
pum p inlet.
75  On the 1.9 engine reconnect the  oil cooler 
hoses and refit the o il coo le r, tigh ten ing the 
cen tre  s tud to  the  spec ified  to rque (see 
illus tra tions)
76 Smear a little  engine o il on the  sealing ring 
o f the oil f ilte r cartridge then refit it and tighten 
by hand only.
77 Refit the alternator (Chapter 5).
78  R efit the  eng ine lifting  b racke t to  the 
cylinder head, also refit the  lower rear engine 
mounting bracket.
79 R econnect the  leak o ff hoses to  the 
injectors.
80 R efit the  fue l p ip e  assem blies to  the 
in jectors and in jection pum p and tigh ten the 
union nuts to  the  specified to rque (Chapter 4).
81 S lide  the  pum p pu lley on to  the  flywheel 
end o f  the  cam shaft. Insert the  b o lt and 
tigh ten it  to  the  spec ified  to rqu e  (see 
illus tra tion )
82 W here app licab le  re fit the  d iagnos tic  
socket and bracket and tighten the bolt.
83 R econnect the  w iring  harness to  the 
following components:
a) A lternator
b) O il pressure sw itch
c) D iagnostic socket ( if fitted)
d) Temperature sensorfs)
e) O il level sensor

84 R efit the  tw o  tim in g  cove r sec tio ns  and 
press dow n the special c lip  and spring c lips  to 
secure.
85 Refit the  c lu tch  o n  m anual transm ission 
models.

25 Engine overhaul examination ^  
and renovation -  general ^

1 W ith  the engine com plete ly d ism antled, all 
com ponents should be cleaned and examined 
as detailed in  the  appropria te Sections o f this 
Chapter.
2  M ost com p on en ts  can be c leaned w ith 
rags, a  so ft brush and paraffin, o r  som e other 
solvent. D o not immerse parts w ith oilways in 
solvent s ince it  can be very d ifficu lt to  remove 
and if  le ft w ill con tam in a te  the  o il. Clean 
o ilw ays and w a te r channels w ith  a  p iece o f 
w ire  and b low  through w ith com pressed a ir if
available.
3  W hen face d  w ith  a bo rde rline  decis ion 
whether to  renew  a particu la r part, take into 
cons idera tion  the  expected fu ture life  o f the 
engine and the degree o f troub le o r expense 
tha t w ill be  caused if the pa rt fa ils before the 
next overhaul.
4  If ex tens ive  overhauling is required, 
es tim a te  the  like ly  c o s t and com pare it w ith 
the  cost o f a  com ple te reconditioned engine. 
The  d iffe re nce  m ay no t be  great, and the 
reconditioned engine w ill have a  guarantee.

C y lin d e r b lo c k  a n d  b o res  

O verh au l

1 C heck the  cy linde r b lo c k  cas tin g  fo r  any 
dam age o r  cracking.
2  If necessa ry  unscrew  the  tw o  p lug s  from  
the  rea r o f  the  b lo c k  and from  the  flange 
beneath the  oil f ilte r location, and clean the oil 
ga lle ry. R e fit and tigh ten  the  p lugs  on 
com p le tion . The w a te r channe ls  m ay be 
cleaned by rem oving the inspection p late from 
the  rea r o f  the  b lock . On Turbo m odels,

rem ove the p is to n  coo ling  je ts . C lean them  
and inspect them  fo r dam age o r w ear and 
replace them if  necessary.
3  Check ’.he core p lugs  fo r s igns o f leakage 
and if  necessary renew  them . It m ay be 
possib le to  remove the o ld  plugs by drilling a 
small hole and using a  se lf-tapping screw  to 
pull them  out. Alternatively, use a  hammer to 
drive a  chisel through the o ld  plugs and prise 
them  out. Clean the seating then apply a little 
sealing com pound and tap  the new plug into 
p o s itio n  w ith the  f la t fa ce  o f  a  hammer. 
S pread  the co re  p lug b y  s trik in g  the  cen tre  
w ith a ball face hammer.
4  If cracks in the b lock  are suspected it may 
be necessary to  have it  crack-tested profes­
sionally. There are various ways o f doing this, 
som e involving specia l dyes and chem icals, 
som e using u ltrason ic  o r e lec trom agne tic  I  
radiation.
5  B ore  wear is ind ica ted  by a  wear ridge at 
the  top  o f the  bore. For accurate assessment 
a  bore m icrom eter is requ ired, how ever, a 
rough measurement can be made b y  inserting 
feeler blades between a  piston (without rings) 
and the bore wall. Com pare the  clearance at 
the  bo ttom  o f  the  bo re , w h ich  shou ld  be 
unworn, w ith tha t jus t be low  the  wear ridge.
No w ear limits are specified, bu t out-of-round 
o r taper more than 0.1 m m  would normally be 
considered g ro un ds  fo r a  rebore. Scuffs, 
scores and scratches m ust also be taken into 
account.
6  If rebonng is undertaken the m achine shop 
w ill norm ally ob ta in  the  oversize p is tons and 
rings at the same time.
7  Where the degree o f wear does not justify a 
rebore, the fitt in g  o f p ro p rie ta ry  o il con tro l 
rings m ay be considered.

C ran ksh aft a n d  bearings

O verh au l

8  C heck the  c ranksha ft fo r  dam age or 
excessive wear.
9  Examine the  bearing she lls fo r  wear and 
scratches on the working surfaces. New shells 
shou ld  be fitte d  in  any case, un less the  old 
ones are obv ious ly  in  pe rfec t con d ition  and 
are known to  have covered o n ly  a  nominal 
m ileage (see illu s tra t io n ) .  R e fitting  used 
shells is false economy.
10 E xam ne th e  bearing journals on the
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26.9 Big-end bearing shell

crankshaft fo r scoring or other damage, which 
if  present w ill probably mean that regrinding 
o r renewal is  necessary. If a  m icrom eter is 
available, m easure the  journals in several 
places to  check fo r ou t-o f-round and taper. 
No lim its are specified but typically 0.025 mm 
is the maximum acceptable.
11 Note tha t the crankshaft may already have 
been reground, and th a t the  m akers on ly 
specify one stage of regrinding.
12 Main and big-end bearing clearances can 
be measured using P lastigage thread. The 
journal and bearing shell are w iped d ry  before 
p lac ing the  thread across the journal. A fter 
tightening the bearing cap onto the Plastigage 
it  is  removed and a specia l gauge used to 
determine the running clearance. The makers 
do not specify any clearances bu t typically it 
would be between 0.025 and 0.050 mm.
13 Check the  cranksha ft endfloa t us ing a 
feeler blade between the No 2 thrustwashers 
and crankshaft w eb. If th is  is m ore than the 
specified am ount obta in  new thrustwashers. 
A lternative ly a dial gauge on the end o f the 
crankshaft m ay be used fo r the  check (see 
illustration).

Pistons, p is ton  rings an d  
connecting  rods

O v e rh a u l

14 The p is ton  rings  m ay be removed from  
each p is ton  w ith  the  a id  o f som e o ld  feeler 
blades or s im ilar th in m etal strips. Carefully 
spread the top  ring just far enough to  slide the 
blades in between the ring and the  p iston, 
then remove the ring and blades together (see

Haynes Hint). Be carefu l no t to  scra tch  the 
piston w ith the ends o f the ring.
15 Repeat the  process to  remove the second 
and th ird  rings, using the blades to  s top the 
rings falling in to the em pty grooves. Note that 
the  th ird  ring incorpora tes an expander. 
Always remove the  rings from  the top  o f the 
piston. Keep each set o f rings w ith its piston if 
the old rings are to  be re-used.
16 M easure the  end gaps  o f the rings by 
fitt in g  them , one at a tim e , to  the ir bores. 
C heck the gaps w ith  the rings  e ither at the 
extreme top  o r bottom  o f the bores, where the 
wear is m in im um , using fee ler b lades (see 
illustration).
17 If the rings are renewed the bores must be 
deglazed as described in Section 15.
18 Examine the  p is tons  fo r  dam age, in 
particu la r fo r  burn ing on the crow n and fo r 
scores or other s igns o f “ p ick ing-up" on the 
skirts and p iston ring lands. Scorch m arks on 
the sides show  that blow-by has occurred.
19 If the  p is tons pass th is  prelim inary 
inspection clean all the carbon o u t o f the ring 
grooves using a p iece o f o ld  p is ton ring. 
Protect your fingers -  piston rings are sharp. 
D o no t rem ove any m etal from  the ring 
grooves.
20 Roll each ring around its  groove to  check 
fo r tigh t spo ts. Any excessive clearance not 
due to w orn rings must be due to  piston wear 
and, un less the  p is ton  can be m achined to 
accept special rings, renewal is required.
21 If renewing pistons w ithout reboring make 
sure tha t the correct size is obtained. Piston 
class is denoted by either an “ A1"  mark or no 
m ark a t a ll on  the  cen tre  o f  the crow n . The 
identical code appears a lso on the  corner of 
the cylinder b lock at the tim ing belt end. The 
piston weight class is stamped on the crown 
and m ust be identica l on  all p is tons  in the 
same engine.
22 To separate a  p iston from  its  connecting 
rod . prise ou t the  c irc lip s  and push ou t the 
gudgeon p in  (see illustrations). Hand 
pressure  is su ffic ien t to  rem ove the pin. 
Identify the p iston and rod to  ensure correct 
reassembly.
23 W ear between the gudgeon p in  and the 
connecting rod small-end bush can be cured 
by renew ing both the  p in  and bush. Bush

renewal, however, is a  specialist job  because 
press facilities are required and the new bush 
must be reamed accurately.
24 New  gudgeon p ins and c irc lips  are 
supp lied  w hen buying new pistons. The 
connecting rods themselves should not be in 
need o f renewal unless seizure or some other 
major m echanical failure has occurred.
25 Reassemble the pistons and rods. Make 
sure th a t the pistons are fitted  the righ t way 
round - the clover leaf cu t-ou t on  the crown j 
must face the same way as the shell bearing 
cu t-ou t in  the connecting rod. Oil the gudgeon 
p ins be fo re  fitting  them  (see illustrations), j 
W hen assem bled, the  p is ton  should pivot 
freely o n  the rod.
26 Fit the p is ton  rings  using the  same 1 
technique as fo r removal. Fit the bottom  ring 
first and work up. When fitting the oil control 
ring firs t insert the expander then fit the ring 1 
w ith  its  gap pos itioned 180° from  the 
expanders gap. Arrange the gaps o f the upper 
tw o  rings  120° e ither s ide o f  the  o il contro l 
ring gap. Make sure that No 2 ring is fitted the 
correct w ay  round (see illustration).

F ly w h ee l/d rivep la te

O v e rh a u l

27 Examine the clutch mating surface o f the j 
flywheel fo r scoring o r cracks. Light grooving j 
o r  scoring may be ignored. Surface cracks or 
deep grooving can sometimes be removed by 
specia list machining, provided not too  much 
metal is  taken off. otherwise the flywheel must 
be renewed.
28 Inspect the flyw hee l/d rivep la te  for 
dam age or cracks and renew it if  necessary.
29 Inspect the starter ring gear fo r damaged 
or m issing teeth. It is  not possible to  obtain a j 
genuine C itroen ring gear separate from  the 
flyw hee l/d rivep la te , and if  dam aged it  m ay j 
therefore be necessary to  renew the complete 
flyw hee l/d rivep la te . However, som e motor 
factors m ay be able to  supply one, in  which 
case the  o ld  ring gear should be drilled and 
split w ith  a  cold chisel to  remove it. The new 
ring gear must be heated then quickly tapped 
on to  the  flyw hee l/d rivep la te  and allow ed to 
cool naturally. The temperature to  which the 
ring gear must be heated is critical -  too little 
heat and the ring gear m ay no t f it  o r  m ay even 
ja m  ha lfw ay on . T oo  m uch heat and the
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R em oving the  p is to n  r in g s  w ith  an o ld  
fe e le r blade26.13 Checking the crankshaft endfloat 26.16 Measuring the piston ring end gaps
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26.22A Prising out the gudgeon pin circlip

temper o f the metal may be lost causing it to 
wear rapidly in use. The correct temperature 
is norm ally attached to  the new  ring gear, 
however, the average DIY m echanic may 
prefer to  leave the  jo b  to  a garage or 
engineering works.

I 30 The m akers recom m end that the 
flywheel/driveplate bolts on ly are renewed at 
overhaul, however, it would be prudent to  also 
renew the  cy linde r head bo lts  especially if 
they have been tightened m ore than once.

1 On autom atic transm ission m odels make 
sure that the torque converter is fu lly engaged 
with the transmission and remains so during 
the reconnection procedure.
2 S upport the  engine then lift the 
transm ission in to position. On manual 
transmission m odels turn the unit as required 
until the aplined input shaft ontora tho clutch 
driven plate.
3 Push the transm ission on to  the  location 
dowels and insert the bo lts  in their correct 
locations as previously no ted. T ighten the 
bolts to  the specified torque (Chapter 6).
4 Refit the  hydrau lic pressure pum p or 
vacuum pump bracket and tighten the bolts. 
Refit the ad justm ent link. S lip  the  drivebelt 
over the pu lleys then sw ive l the  pum p to 
tension the drivebelt and tighten the link bolt 
and pivot bolt. When correctly tensioned the

27 Engine and transmission -  ̂
reconnection ^

26.22B Piston and connecting rod 
components

belt de flection  under firm  thum b pressure 
m id -w ay between the  pu lleys should be 
approximately 5.0 mm.
5 W here applicab le , re fit the  hydrau lic line 
bracket and tighten the bolt.
6  On automatic transmission models align the 
drivep late and to rque converter bo lt holes, 
and insert and tighten the bolts.
7  Refit the bottom cover and tighten the bolts.
8  Refit the  s tarte r m otor, tigh ten the  bo lts, 
and reconnect the wiring.
9  Refit the TDC sensor and holder and tighten 
the bolts. W hen the TDC sensor is fitted new it 
incorporates three legs tha t are 1.0 mm long 
and these au tom atica lly  se t the  sensor 1.0 
mm from the flywheel/dnveplate. When fitting 
an o ld  sensor the legs should be filed off -  the 
unit can then be fu lly inserted until it  touches 
the flywheel/driveplate and then withdrawn by
1.0 mm before tightening the bolts.

28 Initial start-up after engine ^  
overhaul - general

1 Check tha t the oil, coolant and fuel have all 
been replenished and that the battery is well 
charged.
2  On early m odels fitted  w ith  a  Roto-diesel 
fuel filter unscrew the pump plunger.
3  Switch on the ignition to energise the stop 
solenoid then actuate the pum p on the fuel 
filte r un til resistance is fe lt. Retighten the 
plunger where necessary.
4  Fully depress the  acce le ra tor pedal, turn
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26.25A Correct p is ton  and connecting  rod 
assembly

the ignition key to  position “ M " and wait for 
the preheating warning light to  go out.
5  Start the engine. Additional cranking may 
be necessary to  bleed the fuel system before 
the engine starts.
6  Once started keep the engine running at a 
fast tickover. Check that the oil pressure light 
goes out, then check for leaks o f oil. fuel and 
coolant.
7 On pre-Septem ber 1986 m odels, if  all is 
well, continue to  run the engine a t 3000 rpm 
for 10 minutes then sw itch o ff the ignition and 
let the engine cool fo r at least 3'A hours.
8 Remove the fille r cap from  the  cooling 
system  expansion tank to  release any 
remaining pressure, then refit it.
9  Working on each cylinder nead Dolt in turn 
in the  correct sequence first loosen the bolt 
90° then retighten to  the final torque given in 
the Specifications.
10 If m any new parts  have been fitted , the 
engine should be treated as new and run in at 
reduced speeds and loads fo r the firs t 600 
miles (1000 km) or so. A fter th is  m ileage it  is 
beneficial to  change the engine oil and oil filter.
11 Have the injection pump tim ing and idling 
speed checked and adjusted as described in 
Chapter 4.

26.25C Clover leaf cut-out on the piston 26.26 Piston ring cross sections
crown

26.25B Pushing the gudgeon pin into the 
piston



Chapter 3
Cooling system

Contents
Cooling system pressure - te s t in g ............................................................ 2  Thermostat -  removal, testing and re f it t in g ............................................  4
Description -  g e n e ra l..................................................................................  1 Water pum p - removal and re fitt in g ........................................................... 5
Radiator -  removal and re fitt in g ................................................................. 3

Degrees of difficulty
Easy, suitable for Fairly easy, suitable Fairly difficult, *2V Difficult, suitable for

1
Very difficult,

novice w ith little

1
fo r beginner with suitable fo r competent experienced DIY suitable fo r expert DIY ^

experience som e experience DIY mechanic * mechanic * o r professional 35

Specifications
General
System t y p e .......................................................................................................  Pressurised, front-mounted radiator (w ith integral expansion tank on

BX models), coolant pum p and thermostat. Electric cooling fan(s)
Thermostat:

Pre 1987 models:
Starts to  open a t .......................................................................................  82°C

1987-on models:
except BX Turbo and C15 V a n s ............................................................ 88°C
BX T u rb o .....................................................................................................  83°C
C15Van .....................................................................................................  89°C

Radiator cap pressure .....................................................................................  1 bar
Temperature warning switch operating tem pe ra tu re ................................. 103 to  107°C
Emergency temperature warning switch (yellow connector)
operating temperature .....................................................................................  110to114°C
Cooling fan(s):

Except BX Turbo and C15:
1 st speed cuts in a t ..................................................................................  86 to  90°C
2nd speed cuts in a t ................................................................................  90 to  94°C

BX Turbo:
1 st speed cuts in a t ..................................................................................  93°C
2nd speed cuts in  a t ................................................................................  97°C

C15 Van:
1st speed cuts in  a t ..................................................................................  88°C
2nd speed cuts in a t ................................................................................  92°C

Torque w ren ch  se tting s  Nm  ib f f t  '
Water pum p .......................................................................................................  12 9



3*2  Cooling system

1 Description -  general

The coo ling  system  i t  p ressurised w ith  a 
fron t-m ou n ted  rad ia to r and a  w ate r pum p 
driven  b y  the  eng ine tim in g  be lt. The 
therm ostat is  loca ted  on the  flywheel end of 
the  cylinder b lock, and enables the  engine to  
ach ieve  a  fas t w a rm -up  pe rio d  by in itia lly  
restricting the  coo lant flow  w ith in  the  engine 
and heater c ircu its . Thereafter, the  coo lant 
flo w s  th rou gh  the  rad ia to r to  p rov ide  
add itiona l coo lin g . T he  m ain engine 
tem perature contro l is provided b y  one o r tw o  
e lectric  coo ling  fans m ounted In fron t o f the 
radiator. Visa m odels have tw o  separate fans 
and BX m odels  a s in g le  tw ln -spe ed  fan. In 
both cases a  tw in action sensor in  the radiator 
activates the  fan(s) accord ing  to  the  coolant 
tem perature (s e e  I l lu s t r a t io n s ) .

Essential to  the opera tion o f the system  is 
the  expansion tank, integral w ith  the  radiator 
on  BX m odels  o r separa te o n  V isa m odels. 
T h is  tank p ro v id es  a rese rvo ir to  a llo w  fo r 
expansion and contraction o f the  coolant w ith 
changes in temperature. It also incorporates a 
filler/pressure relief valve cap.

The rad ia to r is o f the  crossflow  type, w ith 
p las tic  s ide tanks. A  tem pera tu re  w arn ing 
sw itch  is  p rov ided  o n  the  w a te r ou tle t from  
the  cy linde r head to  warn the  d rive r of 
excessive temperature. An additional warning 
sw itch  is a lso provided on BX m odels which 
operates a t the "em ergency" tem perature and 
causes the  w arn ing lam p to  rem ain on 
perm anently as against the  flash ing warning
lamp activated at the lower temperature.

The bas ic  coo lin g  system  o n  BX Turbo 
m odels is s im ilar to  th a t descnbed fo r  other 
BX m odels, excep t fo r the  ad d itio n  o f  a 
rem o te  expans ion  tank . The rad ia to r is 
s p e c ific  to  T u rbo  m odels, as are th e  w ate r 
pum p and rad ia to r co o lin g  fans (s e e  
I l lu s t r a t io n ) .

From  1989 m odel year to  early 1993. on  
Visa (and C15) models, the rem ote expansion 
tank is no  longer fitte d . The coo ling  system  
fille r/pressure cap  is now  on the radiator, at 
the  righ t-hand end. The rad ia tor, hoses and 
surround ing com ponents  are m od ifie d  (s e e  
i l lu s t r a t io n ) .

A t the  sam e tim e, the  e lec tric  fue l heater 
f itte d  to  som e m odels  w as d iscon tinued . A 
coolant-fed fue l heater is fitted instead. This is 
m ounted on the  rear face o f the engine block, 
a t the  tim ing  be lt end ( s e e  I l lu s t r a t io n ) .  If it 
has to  be  rem oved o r d isconnected  fo r  any 
reason, note the  arrow  showing the direction 
o f  fuel flow.

From early 1993, o n  the  C 15 m odels  the 
fue l heater is no  longer m ounted on the rear of 
the engine b lock. Instead, the  fue l is  heated 
using a specia l filte r housing on the  fron t o f 
the  cy linde r head (see C hapte r 4  fo r  m ore 
details) (see illus tra tion ).

When the  BX diesel is  used fo r tow ing loads

1.1 B  C o o l in g  s y s te m  c i r c u i t  f o r  B X  m o d e ls

1 Heater m atrix
2  Temperature warning sw itch
3  Em ergency temperature warning 

sw itch
4  and 5  B leed screws
6  Thermostat
7 D ra inp ipe
8 Radiator b leed screw

9 E lectric coo ling  fan
10 Radiator
11 Fast id le  temperature sensor
12 O il coo ler
13 E lectnc coo ling  fan therm al sw itch
14 F iller cap
15 L o w  level warning switch
16 W ater p u m p  inlet

1 .1 A  C o o l in g  s y s te m  c i r c u i t  f o r  V is a  m o d e ls

1 Expansion tank
2  Heater m atrix
3  Thermostat
4  Radiator

5  E lectric coo ling  fans
6 B leed  screws
7 Temperature warning sw itch
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1.4 C oo ling  sys tem  layou t - BX T u rbo  m odels
P  Bleed screws

1.5 C oo ling  system  layou t -  V isa/C15 Van, 1989 to  early 1993
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1 .0  F u e l h e a te r  (a ) o n  t h e  re a r  fa c e  o f  th e  b lo c k

1 .7  C o o l in g  « y » te m  la y o u t  -  C 1 5  V a n  f r o m  e a r ly  19 93

1 B leed screws 4 Header tank 6  Thermo-switch
2  Two-stage therm o-sw itch  5  W ater pum p 7  Thermostat
3  Radiator
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Gauche IHffiOO
CONTACT

ĝ ^x^xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxfx
1.8 Additional cooling fan on BX models

1 Two-stage fan sw itch 5  Fan speed inverter relay 8  Battery connection
2  Original cooling fan 6  Wiring harness A O ld wiring
3  Resistor 7  High-speed relay a  Connection to new  fan
4  Additional cooling fan

of more than 650 kg, Citrodn recommend that 
an additional coo ling  fan is fitted  to  the 
radiator (see illustration). A ll o f the parts 
necessary to  carry out the m od ifica tion  are 
obtainable from a  C itroen dealer.

If the existing cooling fan contro l sw itch is 
fitted to  the left-hand side o f the radiator, it 
will also be necessary to  obtain a  new wiring 
harness.

1 In cases where leakage is difficu lt to  trace a 
pressure tes t can prove he lp fu l. The test 
involves pressurising the system by means of 
a hand pump and an adapter which is fitted to 
the expansion tank o r radiator in  place of the 
filler cap. The resourceful home mechanic may 
be able to  im provise the apparatus using an 
old filler cap and a  tyre valve, alternatively the 
test can be performed by a  Citrodn garage.
2 Fit the  tes t equipm ent to  the  expansion 
tank or radiator then run the engine to  normal 
operating temperature and sw itch it off.
3 Apply 1.4 bar pressure and check that this 
pressure is held fo r at least 10 seconds. If the 
pressure drops prematurely there is a leak in 
the cooling system which must be traced and 
rectified.

4 Besides leaks from  hoses, pressure can 
also be lost through leaks in the radiator and 
heater m atrix . A  b low n head gasket or a 
cracked head o r b lock  can cause an
■invisible' leak, but there are usually other 
clues to  th is  cond ition  such as poor engine 
performance, regular m isfiring, o r  combustion 
gases entering the coolant.
5  A fter com pleting the test, allow the engine 
to coo l then remove the test equipment.
6  The condition o f the filler cap must not be 
overlooked. Normally it  is  tested w ith similar 
equipment to  that used fo r the  pressure test. 
The release pressure is given in the Specifica­
tions and is also usually stamped on the cap 
itself. Renew the cap if  it  is  faulty.

4  On V isa m odels  d isconnect the  bonnet 
release cab le  from  its  catch and unbo lt the 
crossmember. Lift the crossmember from the 
top  of the radiator.
5  D isconnect the w iring  from  the  thermal 
sw itch on the  right-hand side o f the radiator. 
A lso d isconnect the  coo lant level warning 
sw itch (when fitted).
6  On V isa m odels remove the fron t grille 
panel then rem ove one headlam p unit and 
detach the fan cowl.
7  On BX m odels unscrew the bolts and lift the 
crossmember from  the top o f the radiator (see 
illustrations).

R em oval
1 Drain the  coo ling  system  as described in 
Chapter 1.
2  Remove the a ir c leaner as described in 
Chapter 4.
3  Loosen the c lips  and d isconnect the top 
hose, bottom  hose, and bypass hose from the 
radiator.

3.7A Radiator top crossmember retaining 
bolt -  arrowed (BX models)
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3.7B Removing the radiator top crossm em ber (BX models) 3 .8  Removing the radiator on BX models

4.3A Unscrewing the therm ostat housing 
cover bolts

4.3B Removing the therm ostat housing 
cover gasket

4.5 Removing the rubber seal from  the  
thermostat

8 C a re fu lly  li f t  the  rad ia to r from  the  engine 
com partm ent (see illustration).

R e fitt in g
9  R efitting is a  reversal o f removal. Refill the 
system  a s  described in Chapter 1.

4 Therm ostat - removal, testing ^  
and  refitting ^

R e m o v a l
1 Drain the  co o lin g  system  as described  in 
Chapter 1.
2  Loosen  the  c lip  and d iscon nect the  top 
hose from  the therm ostat housing cover.
3  U nscrew  the  fo u r b o lts  and rem ove the 
th e rm o s ta t hous ing  cove r from  the  cylinder 
head w a te r o u tle t. There is n o  need tc 
d is c o n n e c t the  fa s t id le  cab le . Rem ove th< 
gasket (s«e illustrations).
4  Using c irc lip  pliers, extract the c irc lip  fro r 
the  c o v e r and li f t  o u t the  the rm osta t (se< 
illustration)
5  I f  necessary pu ll the rubber seal from  th< 
therm ostat (see illustration).

T estin g
6 To te s t the therm osta t p lace it  in  a  pan of 
co ld  w ate r and check tha t it  is  initially closed. 
Heat the  w ate r and check tha t it  commences 
to  open a t the  temperature given in  Specifica 
tions. C ontinue  to  heat the w ate r and chec
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5.5A Unscrew the bolts . . . 5.5B . . .  and withdraw the w ater pump

the fu lly  open tem perature and m inimum 
travel. F inally a llow  the  w ate r to  coo l and 
check tha t it  fu lly  closes. D iscard it  if  it  is 
faulty.

R efitting
7 Refitting is a  reversal o f removal, but when 
inserting the thermostat in the cover, position 
the vent ho le  upperm ost and a lso f it  a  new 
gasket. Refill the  system  as described in 
Chapter 1.

R em oval
1 Disconnect the battery negative lead.
2 Remove the  tim ing  be lt as described in 
Chapter 2.
3  Drain the coo lin g  system  as described in 
Chapter 1.
4  To provide additional working room loosen 
the clips and remove the bottom hose.
5  Unscrew the bolts and w ithdraw the water

pum p fro m  the  cy linde r b lock  (see 
Illustrations). Remove the gasket.

R efittin g
6 Clean the m ating faces o f the water pump 
and block.
7  F it the w a te r pum p together w ith  a  new 
gasket, insert the bo lts , and tigh ten them 
evenly to  the  specified torque.
8  Reconnect the bottom  hose if removed.
9  Refit the tim ing be lt 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
Contents
Accelerator cable - removal, refitting and adjustment ........................ 18
Air cleaner and element (non-Turbo models) - removal and refitting . 3
Air cleaner and element (Turbo m odels)-removal and re f it t in g ------ 4
Auxiliary fuel tank (BX Turbo, and all models from early 1993) -

gene ra l..................................................................................................... 24
Description -  gene ra l................................................................................. 1
Exhaust s y s te m .................................................. Refer to  Main Manual
Fast idle control - removal, refitting and ad justm ent.............................10
Fuel filter .................................................................. Refer to  Chapter 1
Fuel injection system - p r im in g ................................................................23
Fuel injectors - removal and re fitting ....................................................... 15
Heater plugs and relay - removal and refitting ......................................17
Injection pump (non-Turbo models) - removal and refitting ..............  5
Injection pump (Turbo models) - general, removal and refitting . . . .  6 
Injection pump anti-stall (Bosch) - ad jus tm en t..................................... 12

Injection pump anti-stall (Roto-diesel) - ad jus tm en t...........................11
Injection pump dynamic timing (all models) - genera l........................  7
Injection pump load lever position switch (later Bosch models) -

ad justm ent............................................................................................ 13
Injection pump static timing (Bosch) -  checking.................................  9
Injection pump static timing (Roto-diesel) - check ing ........................  8
Intercooler - removal and re fitt in g ......................................................... 22
Maximum engine speed - checking and adjustment ........................ 14
Manifolds - removal and re fitting ........................................................... 25
Preheater system - description and testing..........................................16
Stop solenoid - description, removal and refitting .............................19
Turbocharger -  examination ..................................................................21
Turbocharger -  precautions....................................................................  2
Turbocharger -  removal and refitting .....................................................20

Degrees of difficulty
Easy, suitable for Fairty easy, suitable Fairty difficult. Difficult, suitable for Very difficult
novice with little for beginner with suitable fcr competent experienced DIY surtable for expert DIY
experience * some experience ^ DIY mechanic

*
mechanic o r professional *

S p e c i f i c a t i o n s

G e n e ra l
System t y p e .................................................................................................... Rear-mounted fuel tank, injection pump with integral transfer pump,

indirect injection -  .
Firing o rd e r ...................................................................................................... 1-3-4-2 (No 1 at flywheel end) A
Fuel: “

Type ..........................................................................................................  Commercial diesel fuel fo r road vehicles (DERV)
Tank capacity:

V is a ..........................................................................................................  43 litres
BX ..........................................................................................................  52 litres

In je c t io n  p u m p  ( R o to -d ie s e l)
Static advance ...............................................................................................  2.26 ± 0.05 mm BTDC (equivalent to  16° BTDC)
Dynamic advance:

Visa ..........................................................................................................  14 ± 1 °  BTDC at 800 rpm
BX17 ..........................................................................................................  14 ± 1 °  BTDC at 800 rpm
BX19 with injection pump code DPCR 844 3161 A .............................  17 ±  1° BTDC at idle speed
BX19 with injection pump code DPCR 844 3261 C .............................  14 ±  1° BTDC at idle speed

Maximum engine speed (no load) ..............................................................  5100 ±1 00  rpm
Rotation ..........................................................................................................  Clockwise from sprocket end

In je c t io n  p u m p  (B o s c h )  -  p r e  1 9 8 7  m o d e ls
Static advance:

Visa ..........................................................................................................  0.72 ±  0.03 mm BTDC
BX17 ..........................................................................................................  0.80 ±  0.03 mm BTDC
BX19 ..........................................................................................................  0.57 ±  0.03 mm BTDC

Dynamic advance:
Visa ..........................................................................................................  14 t 1 ”  BTDC at 800 rpm
BX17 ..........................................................................................................  14 ± 1 °  BTDC at 800 rpm
BX19 ..........................................................................................................  13 to 1 4 'BTDC at idle speed

Maximum engine s p e e d ................................................................................  5100 ± 100 rpm
Fast idle speed (automatic transmission o n ly ) ..........................................  1150 to  1250 rpm
Rotation ..........................................................................................................  Clockwise from sprocket end
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I n je c t io n  p u m p  ( B o s c h )  -  1 9 8 7 - o n  m o d e ls
Tim ing values at TDC (refer to  text):

Engine code  P um p c o d e  T im ing value
XUD 7 (from O ctober 1987) .............................................................................  VER 171-1 0.90 mm
XUD 7  (from early 1 9 9 3 )....................................................................................  VERR171-3 0.89 mm
XUD 9A (from April 1987 to  April 1988) ........................................................  VER 272-1 0.83 mm
XUD 9A (from April 1988) .................................................................................. VER 272-2 0.90 mm
XUD 7 T E ................................................................................................................  -  0.80 mm

I n je c t io n  p u m p  ( B o s c h ,  in  C 1 5  V a n  f r o m  e a r ly  1 9 9 3 )
Type ................................................................................................................  523 (R171-3)
Static tim ing (pump A B D C )...............................................................................  0.89 mm
Idle s p e e d .............................................................................................................  800 ±  50 rpm
Maximum engine s p e e d .................................................................................... 5150 ±  125 rpm
Fast id le s p e e d ....................................................................................................  950 ±  50 rpm
Injector opening pressure (colour c o d e ) ........................................................  130 bars (mauve)

I n je c t io n  p u m p  ( L u c a s ,  in  C 1 5  V a n  f r o m  e a r ly  1 9 9 3 )
Type ................................................................................................................  047 (R 8443B 930 A)
Static tim ing .........................................................................................................  “ X" dimension marked on pump
Idle s p e e d .............................................................................................................. 800 ± 50 rpm
Maximum engine s p e e d ....................................................................................  5150 ±  125 rpm
Fast idle s p e e d ....................................................................................................  950 *  50 rpm
Injector opening pressure:

Green c o lla r ......................................................................................................  138 to  143 bars *
Green collar and green s p o t ......................................................................... 142 to  147 bars

I n je c t io n  p u m p  ( B o s c h ,  in  B X  m o d e ls  f r o m  e a r ly  1 9 9 3 )
Type ................................................................................................................  D9B XUD 9A/L D9B XUD9A/L

BVM XUD201 BVA XUD201
R425/1 R425/3

Static tim ing (pump A B D C )...............................................................................  1.07 m m  0.98 mrr
Idling speed .........................................................................................................  750 to  800 rpm 750 to  800 rpm
Fast idle s p e e d ....................................................................................................  900 to  1000 rpm 9 0 0 to 1 0 0 0 rp m
Maximum engine speed ( lo a d e d )....................................................................  4600 rpm 4600 rpm
Injector opening pressure (colour c o d e )........................................................  130 bars (silver) 130 bars (silver)
Type ................................................................................................................  D JZ* XUD9/Y AJZ*

518 R162/4 XUD7TE/Y
XUD200 R403

Static tim ing (pump A B D C )...............................................................................  0.77 mm 0.74 mm
Idling speed .........................................................................................................  750 to  800 rpm 750 to  8D0 rpm
Fast id le s p e e d ....................................................................................................  900 to  1000 rpm  900 to  1D00 rpm
Maximum engine speed ( lo a d e d )....................................................................  4600 rpm 4300 rpm
Injector opening pressure (colour c o d e ) ........................................................  130 bars (mauve) 155 bars (silver)
• N ot fitted to  UK models

I n je c t io n  p u m p  ( L u c a s ,  in  B X  m o d e ls  f r o m  e a r ly  1 9 9 3 )
Type ................................................................................................................  161-A  XUD 7/L 052 A8A XUD7TE/L 056

R8444 R8443
B030A B941A

Static tim ing .........................................................................................................  “ X" dim ension marked “ X" dimension marked
on pum p on pump

Dynamic t im in g ..................................................................................................... 14° ±  1°
Anti-stall speed (w ith 3.0 mm diam eter p in  and 3.0 m m  shim) ..............  800 to  1000 rpm  800 to  1000 rpm
Maximum engine speed ( lo a d e d )....................................................................  4600 rpm  4300 rpm
Injector opening pressure (colour c o d e ) ........................................................  1 1 8 ± 5  bars 143 *  5 bars

I n je c t o r s
Type ................................................................................................................  Pintle
Opening pressure:

R o to -d ie s e l......................................................................................................  115 ± 5  bar
Bosch ................................................................................................................  130 ± 5  bar

H e a te r  p lu g
Type ................................................................................................................  Cham pion CH 68
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T u r b o c h a r g e r

Make .............................................................................................................  KKK Of Garrett
Typa:

KKK .............................................................................................................  K14
G a rre tt.............................................................................................................  T2

Boost p re ssu re ..................................................................................................  0.8 to  0.9 bars at full-load

T o r q u e  w r e n c h  s e t t i n g s  N m  i b f f t

Cylinder head Wanking p lu g ...........................................................................  30 22
Heater p lu g .........................................................................................................  22 16
Injection pump ..................................................................................................  18 13
Injection pump (Bosch) blanking plug .........................................................  20 15
Injection pump sprocket n u t ...........................................................................  50 37
Injector:

Bosch .............................................................................................................  90 66
R o to -d iese l....................................................................................................  130 96

Injector pipe union nuts ..................................................................................  20 15
Turbochargar mounting b o lts .........................................................................  45 33
Turbocharger oil teed pipe u n io n s ................................................................ 20 15

1 Description - general

A  W arning: 11 la necessary to  take 
certa in  p recau tions when  
w ork ing  o n  the  fu e l system  
com ponents, p a rticu la rly  the  fue l 

in jectors. Before carry ing  o u t any  
opera tions on the  fu e l system , re fe r  to  the  
precautions g iven  In ‘S afe ty f irs t! ' a t  the  
beginn ing o f  th is  m anual, a n d  to  any 
add itiona l w arn ing notes a t the  s ta rt o f  the  
re levant Sections.

The fuel system consists o f a  rear-mounted 
fuel tank, a fuel filter, a  fuel in jection pump, 
in jectors and associa ted com ponents. The 
exhaust system  is  sim ilar to  that used on 
petrol-engined vehicles 

Fuel is drawn from the tank b y  a vane-type 
transfer pum p incorporated in  the delivery 
head o f the infection pump. Before reaching 
the pum p the fuel passes through a fuel filter 
where foreign matter and water are removed. 
The injection pum p is dnven at half crankshaft 
speed by the  tim ing belt. The high pressure 
required to  inject the fuel in to the compressed 
air in  the swirl chambers is achieved by two 
opposed pistons forced together b y  rollers 
running on a cam ring. The fuel passes 
through a centra l ro tor w ith a single outlet 
drilling which aligns w ith ports leading to the 
injector p ipes and injectors. Fuel metering is 
contro lled b y  a centrifugal governor that 
reacts to  accelerator pedal position  and 
engine speed The governor is linked to  the 
metenng valve that moves the rotor sleeve to 
increase o r decrease the  amount o f fuel 
transferred to  the  high pressure chamber. 
Injection tim ing is vaned by turning the cam 
ring to  suit the prevailing engine speed (s e e  
il lu s tra t io n )

There are four precision-made injectors that 
in ject a homogeneous spray o f fuel in to the 
swirl chambers located In the cylinder head.

The injectors are calibrated to  open and close 
at critica l pressures to  provide effic ient and 
even com bustion. The in jec to r needle is 
lubricated b y  fuel that accum ulates in the 
spring cham ber and is channelled to  the 
injection pum p return hose by leak-off pipes 
(s e e  i l lu s tra t io n )

Preheater or “ g low" plugs are fitted to  each 
sw irl cham ber to  fac ilita te  cold starting. 
Add itionally, a  therm ostatic sensor in the 
coo ling system  operates a fast id le lever to 
increase the  id ling speed and supply 
additional fuel when the engine is cold.

A s top solenoid cuts the fuel supply to  the 
in jection pum p ro to r when the ign ition is 
sw itched o ff. and there is a lso a 
hand-operated s to p  lever fo r  use in  an 
emergency (s e e  il lu s tra t io n ) .

Servicing o f the  in jection  pum p and 
in jectors is  very lim ited fo r  the home 
mechanic, and any dismantling other than that 
described in  this Chapter m ust be entrusted 
to  a Citroen dealer or fuel injection specialist.

In 1987 the  Bosch in jection  pum p was 
m odified to  increase the length o f the pump 
shaft front bearing. A t the same tim e, the 
pum p sprocket, tim ing be lt tensioner roller 
and tim ing belt covers were modified. O ld and 
new  com ponents are no t Interchangeable. 
Maintenance and adjustment procedures are 
unchanged.

Follow ing the  in troduction  o f new  EEC 
emission standards, all engines fitted  to  BX 
m odels from  early 1993 are equipped w ith 
m od ified in jection pum ps. Details o f the 
various com ponents are as shown (s e e  
i l lu s t r a t io n ) ,  and refer to  the  Specifications 
fo r data on the new Injection pump.

O n au tom atic transm ission models, the 
injection pum p incorporates an ALFB system 
that autom atica lly ad justs the  advance of 
injection according to the load on the engine. 
The advance is controlled by a  solenoid valve 
located on the in jection  pum p, and the 
solenoid valve is activated by a thermostatic 
sw itch  located on the  therm ostat housing

(s e e  i l lu s tra t io n )

A turbocharger is  fitte d  to  the XUD 7TE 
engine. I t  ircreases engine e ffic iency by 
raising the pressure in  the in let manifold 
above atmospheric pressure. Instead o f the 
air simply being sucked into the cylinders, it  is 
forced in.

Energy fo r the operation o f the 
turbocharger com es from  the  exhaust gas. 
The gas flows through a specia lly shaped 
housing (the turbine housing) and in so doing, 
spins the turbine wheel. The turbine wheel is 
attached to  a shaft, a t the end o f which is 
another vaned wheel known as the 
com pressor wheel. The com pressor wheel 
spins in its own housing, and compresses the 
inducted air on th« way to  the inlet manifold 
(s e e  i l lu s tra t io n )

Between the tu rbocharger and the inlet 
manifold the compressed air passes through 
an intercooler. This is an a ir-to -a ir heat 
exchanger, m ounted over the  engine and 
supplied with a ir ducted through the bonnet 
insulation. The purpose o f the intercooler is to 
remove from the inducted air some of the heat 
it  gained in being com pressed. Removal of 
this heat further increases engine efficiency.

Boost pressure (the pressure In the  inlet 
m anifold) is lim ited  by a wastegate, which 
diverts the exhaust gas away from the turbine 
wheel in  response to  a  pressure-sensitive 
actuator. A pressure-operated switch 
operates a dashboard warning light in the 
event o f excessive boost pressure 
developing.

The turbo shaft is pressure-lubricated by an
o il feed pipe from  the  m ain o il gallery. The 
shaft -floats’  on a  cushion o f oil. A  drain pipe 
returns the o l to  the sump.

Before starting any w ork Involving the 
turbo, read Ihe precautions in  the follow ing 
section, first.



4*4  Fuel and exhaust system s

1.2 Cutaway view o f the Roto-diesel injection pump

11 M IN-M AX speed regulator
12 Fuel metering valve
13 Hydraulic head
14 Transfer pressure adjustment
15 Transfer pum p
16 High pressure ou tle t and 

recirculation valve
17 Overload ram
18 Piston
19 Cam ring
20 Overleaf springs
21 Contro l lever
22 Centrifugal governor
23 Driveshaft

1.3 C ross-sec tion  o f the  in jec to rs

1 Adjustm ent shim
2 Upper body
3  Spring
4  Pushrod
5  Spacer
6  Nut
7 Lower body and needle

R O T O  D IE S E L BO SCH
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1.5 R oto -d iese l in jec tio n  pum p

1 Manual stop lever
2  Fuel return to  tank
3  Engine maximum speed 

ad/ustment screw
4 Stop solenoid
5  Fuel Inlet
6  Timing Inspection plug
7  Accelerator lever
8 Antl-stalhng adjustment screw
9 Fast id le lever
10 Idling adjustment screw

1.8 Botch injection pump - BX m odel* from early 1W 3

1 Cold engine low-load advance 
suppression device (ALFB) 
fitted  tu au tut "m l*, Uensntinion  
models

2  Stop lever
3  Load lever
4  Load lever position switch
5  Load lever position switch 

connector (2-way)
6 Electrical stop and ALFB 

connector (3-way)
7 Residual flow  ad/ustment screw
8 Fast id le ad/ustment screw
9 Idle speed ad/ustment screw
10 Stop solenoid valve
11 Calibrated return ban/o bolt 

(marked OUT)
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2 Turtoocharger - precautions

1 The tu rbo cha rge r opera tes a t ex trem e ly 
h igh speeds and tem pera tu res. C erta in  
precau tions m ust be observed , to  avoid 
premature failure o f  the  tu rbo  o r in jury to  the 
operator.

2  D o n o t opera te  th e  tu rb o  w ith  any parts  
exposed . F ore ign o b je c ts  fa lling  o n to  the 
rotating vanes cou ld cause excessive damage 
and (if ejected) personal injury.
3  D o n o t race  the  en g ine  im m ed ia te ly  a fte r 
s tart-up . especially if it  is  co ld . G ive the  o il a 
few  seconds to  circulate.
4  A lw ays a llo w  the  eng ine to  re turn  to  id le 
speed before sw itch ing it  o ff - d o  n o t b lip  the 
th ro ttle  and sw itch  o ff, as th is  w ill leave the

tu rbo  spinning w ithout lubrication.
5  Allow the engine to  id le fo r several minutes 
before switching o ff a fter a  h igh-speed run.
6  Observe the  recom m ended intervals fo r  o i 
and filter changing, and use a reputable oil of 
the specified quality.

N e g le c t o f  o i l chang ing , or
# u se  o f  in te r io r  on, can  cause

h i n t  c a r to n  fo rm a tio n  o n  the
tu rb o  s h a ft  a n d  subsequent
fa ilu re .

3  Air cleaner and element 
(non-Turbo models) -
removal and refitting ^

Visa m odels

Removal
1 Unscrew and remove the through-bolt from j 

the top  of the a ir cleaner.
2  Release th e  sp rin g  c lip s  and li f t  o ff the 
cover (see illustration)
3 Remove the  e lem ent and w ip e  c lean the 
inside surfaces o f the main b ody  and cover.
4  Loosen the  c lips  and d isconnect the inlet 
ducting . Leave the bracket fo r the  rear duct j 
attached to  the  duct, bu t unbo lt the  bracket 
from  the in le t m an ifo ld . D isconnect the 
ven tila tion  hose from  the  o il separa to r (see 
illustrations)
5 Unscrew the nut from  the base o f the main 
body  then slide the  body rearwards from  the

HAYNES

3.2 A ir cleaner elem ent (Visa models)1.11 View  of the compressor w heel end ot 
the turbocharger (KKK type)

3.4B Air duct support bracket (Visa 
models)

3.4C Disconnecting the ventilation hose 
from  the oil separator (Visa models)

3.5 Removing the air cleaner from  the 
m ojnting  rubbers (Visa models)
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3.7A Unscrew the wing n u t. . .  3.7B . . .  and lift off the air cleaner cover
(BX models)

3.11B Air cleaner mounting rubbers -  4.1 Unclipping the air Intake tube 4.2 Two hose clips securing the stub hose
arrowed (BX models)

3.11 A Air cleaner mounting nut - arrowed 
(BX models)

radiator (see illustrations)

Refitting
12 Refitting is a  reversal of removal {

4 Air cleaner and element
(Turbo models) - removal and ^  
re fitt in g  ^

Rem oval

two mounting rubbers (see illustration). 

Refitting
6 Refitting is a reversal o f removal.

BX m odels

Rem oval
7  Unscrew the wing nut and lift tha cover 
from the air cleaner (see illustrations)
8 Move the inlet duct to  one side and remove 
the element. Wipe clean the inside surfaces of 
the main body and cover.
9 Check the  sealing ring fo r the cover and 
renew it if necessary.
10 Loosen the c lips and disconnect the inlet 
ducting.
11 Unscrew the nut securing the base o f the 
main body to the bracket below the battery, 
then slide the body rearwards from  the 
mounting rubbers in the bracket over the

1 U nclip  the rig id  a ir in le t tube  on the 
nght-hand s ide o f the  engine bay (see 
illustration)
2 A t the a ir cleaner end o f the in le t tube, 
remove the  s tub hose that jo ins the  tube  to 
the air cleaner (see Illustration)
3 Disconnect the crankcase ventilation hose 
(see illustration)
4  Release the spring clips which secure the

air cleaner body to  its mounting.
5 Release the spring clips which secure the 
a ir cleaner lid.
6  Remove the  a ir cleaner lid (see 
illustration) It is  likely to  be a tight fit, but by 
manipulating the lid and the air cleaner body 
at the same time, the lid can be removed.
7 Remove tne element and clean ou t the •  
housing. The housing can be removed by H  
pulling it o ff rs  rubber mountings.

R efitting
8  F it the new elem ent. It can on ly be fitted 
one way up (see illustration).
9 Refit and secure the o ther disturbed 
components.

4.3 Disconnecting the crankcase 
ventilation hose

4.6 Removing the air cleaner lid 4.8 Fitting the air cleaner element
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5 .1 0  D is c o n n e c t in g  th e  s t o p  s o le n o id  w ir e  
(R o to -d ie s e l)

5 .1 5  M a r k  th e  in je c t io n  p u m p  in  r e la t io n  to  
th e  m o u n t in g  b r a c k e t  (a r ro w e d )

5 Injection pump (non-Turbo 
models) - removal and ^
refitting .. ^

R em oval
1 Disconnect the  battery negative lead.
2  Cover the alternator w ith a  p lastic bag as a 
precaution against spillage o f diesel fuel.
3  On V isa m ode ls  ap p ly  the  handbrake. On 
BX m odels chock the rear wheels and release 
the handbrake.
4  On m anual transm iss ion m odels, ja c k  up 
the front right-hand corner o f the vehicle until 
the wheel is jus t clear o f the ground. Support 
the vehicle on an axle stand and engage 4th 
or 5th gear This w ill enable the engine to  be 
turned easily by turning the right-hand wheel. 
On au tom atic  m ode ls the  eng ine m ust be 
turned by using a  spanner on the  crankshaft 
pulley bolt. It m ay be advantageous to  remove 
the heater plugs.
5  Pull up  the special clip , release the spring 
c lips , and w ithd raw  the  tw o  tim ing  cover 
sections.
6  Open the accelerator lever on  the injection 
pum p and disconnect the cable by passing it 
through the special slot. D isconnect the cable 
adjustment ferrule from  the  bracket.
7  Note the  pos ition  o f the  end s to p  on the 
fas t id le  cab le  then loosen the  sc rew  and 
d isconnect the  inner cab le . U nscrew  the 
adjustment locknut and remove the cab le and 
ferrule from  the bracket.
8  Loosen the  c lip  and d iscon nect the  fuel

supply hose.
9  D isconnect the  m ain fue l re turn  p ipe and 
the  in jector leak o ff return pipe from  the  union 
tube  (s e e  i l lu s t r a t io n )
10 D isconnect the  w ire  from  the  s to p  
solenoid (s e e  i l lu s t r a t io n )
11 U nscrew  the  un ion nu ts securing  the  
in je c to r p ipe s  to  the  in jec tio n  pum p ( s e e  
i l lu s t r a t io n )
12 O n BX m odels rem ove the  c lip  securing 
the  hydraulic p ipes to  the engine front plate.
1 3  Turn  the  eng ine by m eans o f  the  front 
right-hand wheel or crankshaft pulley bo lt until 
the  tw o  b o lt ho les in  the  in jec tio n  pum p 
sprocket are a ligned w ith  the  corresponding 
holes in the  engine front plate.
14 Insert tw o  M 8 bolts through the  holes and 
hand tigh ten them. The bo lts  m ust retain the 
sprocket w h ile  the Injection pum p is removed 
thereby m aking it unnecessary to  remove the 
tim ing belt.

1 5  Mark the  in jection pum p in relation to the 
m ounting  b racke t us ing a sc rib e r o r  fe lt tip 
pen (s e e  i l l u s t r a t io n )  This w ill ensure the 
correct tim ing when refitting. If a new pum p is 
be ing fitted  trans fe r the  m ark from  the  old 
pom p to  give an approxim ate setting.
1 6  U nscrew  the  th ree m oun tino  nu ts and 
rem ove the plates. Unscrew and rem ove the 
rear mounting bo lt and support the  injection 
pum p on a  b lock o f w ood (s e e  i l lu s t r a t io n s )
17  Unscrew the sprocket nut until the taper is 
released from  the sprocket. The nut acts as a 
pu lle r, together w ith  the  p la te  b o lte d  to  the 
s p ro c k e t F rom  la te  1992, the  fue l Injection 
pum p sp 'ocke t bo lt no  longer incorporates a 
puller. Tc free the sprocket from  the taper on 
the  in jec tion  p u m p  sha ft, a  flange  m ust be

5 .1 6 A  In je c t io n  p u m p  m o u n t in g  n u t  a n d  
p la te  (a r ro w e d )

5 .1 8  R e m o v in g  th e  in je c t io n  p u m p  f r o m  i t s  
m o u n t in g  b r a c k e t

5 .1 6 B  In je c t io n  p u m p  m o u n t in g  b o lt  
(a r ro w e d )

5 .2 6  C r o s s - s e c t io n  o f  in je c t io n  p u m p  re a r 
m o u n t in g
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boned to  the sprocket before unscrewing the 
bolt. Ideally, a  flange should be removed from 
an old sprocket and used to  rem ove the 
new-type sprocket. Alternatively, a  flange can 
be made up from steel plate.
18 Continue to unscrew the sprocket nut and 
withdraw the  in jection pum p from  the 
mounting bracket (see illus tra tion ). Recover 
the Woodruff key from the shaft groove if  it is 
loose.

Refitting
19 Begin refitting the injection pum p by fitting 
the W oodruff key to  the  shaft groove (if 
removed).
20 Unbolt the puller plate from  the injection 
pump sprocket.
21 Insert the injection pump from behind the 
sprocket, making sure tha t the shaft key 
enters the groove in  the sprocket. Screw on 
the nut and hand tighten it.
22 Fit the mounting nuts, together with their 
plates, and hand tighten the nuts.
23 Tighten the sprocket nut to  the specified 
torque then refit the puller p late and tighten 
the bolts.
24 Unscrew and remove the  tw o  bo lts  from 
the injection pump sprocket.
25 If the orig inal in jection pum p is being 
refitted, align the scribed m arks and tighten 
the mounting nuts. If fitting a new pump, the 
timing must be set as described in Sections 8 
or 9, as applicable.
26 Refit the rear m ounting bolt and special 
nut. tigh tening the  nut slow ly to  a llow  the 
bush to  a lign itse lf as shown (see 
illustration),
27 On BX m odels re fit the c lip  securing the 
hydraulic pipes.
28 Refit the in jecto r pipes to  the  in jection
p u m p  a n d  tig h te n  th e  u n io n  nu ts .
29 Reconnect the wire to  the stop solenoid.
30 Refit the fuel supply and return pipes.
31 Refit the fast id le cable and accelerator 
cable, and adjust them, referring to Sections
10 and 18.
32 Refit the tw o  tim ing cover sections and 
secure w ith the spring clips.
33 Lower the vehicle to  the ground and apply 
the handbrake (BX models).
34 Remove the plastic bag from  the

alternator and reconnect the battery negative 
lead.
35 Prime the fuel circuit by first switching on 
the ignition to  energise the stop solenoid, then 
actuating the pum p on the fuel filte r until 
resistance is felt. On early models fitted w ith a 
Roto-diesel filter the pump plunger must first 
be unscrewed then retightened after priming.
36 Turn the  ign ition  key to  position M and 
wait fo r the preheating warning light to  go out. 
Start the engine and adjust the idling speed, 
referring to  Chapter 1.

G eneral
1 The injection pum p fitted to  Turbo models 
is s im ilar to  tha t fitted  to  normally-aspirated 
m odels, but incorporates the  fo llow ing 
additional features.
Lucas CAV/Roto-diesel
2 An over-fuelling device varies the quantity 
o f fue l in jected in  response to  tu rb o  boost 
pressure. Pressure is sensed through a  hose 
connected to  the  in le t m anifo ld (see 
illustra tion).
3  An electrom agnetic tim ing  system 
advances injection tim ing when the engine is 
cold. The system is switched o ff by a contact 
activated by movement o f the fast id le control 
lever (see illustrations).

4  These additional devices cannot be 
checked or adjusted by the home mechanic.

Bosch
5 A richness lim iter replaces the over-fuelling 
device jus t described, and a  co ld  start 
accelerator replaces the electrom agnetic 
tim ing system (see illustrations).
6  The cold start accelerator receives its own 
coo lant feed. Because it  is  a mechanical 
device, it must be disconnected when timing 
the pump.

Rem oval
7 Proceed as in S ection 5, but additionally 
disconnect the boost pressure hose from the 
over-fuelling device or richness limiter.
8  On the  Bosch pum p, the  coolant hoses 
m ust be disconnected from  the co ld  start 
accelerator. If the  coo ling  system is first 
depressurised by rem oving the expansion 
tank cap (system co ld), and preparations 
m ade to  plug the d isconnected hoses, 
coolant loss can be kept to  a minimum.

R efitting
9 Refit by reversing the  removal operations. 
Check the  pum p tim ing if  necessary as 
described in Sections 8  or 9. as applicable. 
Top-up the caolant level if necessary.

6 Injection pump (Turbo
models) -  general, removal ^
and refitting ^

6.2 The ove rfue lling  device -  Lucas 
C A V /R otor-d iesel pum p

6.3A E lectrom agnetic tim ing device 
(arrowed) -  Lucas CAV/Roto-diesel pump

6.3B E lectrom agnetic tim in g  con tac t on 
the  fas t id le  lever

6.5A Richness lim ite r - Bosch pum p 6.5B C o ld  s ta rt acce le ra tor -  Bosch pump
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7 Injection pump dynamic ^  
timing (all models) - general 5

Dynamic tim ing is given fo r certain m odels 
in the Specifications. However, the specialist 
equ ipm ent necessary to  che ck  the  tim ing  
dynam ically is q u ite  expensive, and w ill not 
normally be available to  the hom e mechanic. 
A lso , the  s e ttin g -u p  procedure  varies 
according to  the type o f equipm ent used, so it 
is  im portant to  refer to  the equipm ent maker's 
instructions when connecting  the  equipm ent 
to  the  engine. N o te  th a t m ost dynam ic 
checking tes te rs  are o n ly  accu ra te  to  
approxim ately ±2°.

Dynamic tim ing should on ly be used within 
the  lim ita tions o f the checking  equipm ent. If 
the  tim ing  requires ad justm ent, then  it  m ust 
o n ly  be ad justed using the  s ta tic  tim ing 
method.

8  Injection pump static timing ^  
(Roto-diesel) -  checking

C aution: The m ax im u m  en g ine  speed  a n d  
tra n s fe r p re ssu re  se ttings , to g e th e r w ith  
t im in g  access  p lug s , a re  se a le d  b y  the  
m an u fa c tu re rs  a t  th e  fa c to ry  u s in g  lo ck in g  
w ire  a n d  le a d  seals. D o n o t d is tu rb  the  
w ire  i f  the  veh ic le  is  s t i l l  w ith in  the  
w a rra n ty  p e r io d  o th e rw is e  th e  w a rran ty  
w ill  b e  inva lida ted . A lso  d o  n o t  a tte m p t the  
t im in g  p ro c e d u re  un less a c c u ra te  in s tru ­
m e n ta tio n  Is  available.

P re  m id -1 9 8 7  m o d els

turned easily by turning the right-hand wheel. 
O n au tom atic  transm iss ion  m odels use an 
open-ended spanner on the  crankshaft pulley 
bolt.
5  D isconnect the  w ire  and unscrew the heater 
plug from cylinder N o 4 (tim ing be lt end). Note 
th a t the  engine is tim ed w ith  N o 4  p is ton at 
TDC com pression (ie No 1 piston at TDC with 
valves “ rocking").
6  Two dial test indicators are now  necessary 
fo r checking the positions o f the No 4  piston 
and the  in jection pum p. M agnetic type stands 
w ill be found helpfu l or alternatively brackets 
m ay be m ade fo r  f it t in g  to  appropria te  
positions on the  engine.
7  U nscrew  and rem ove the  b lanking plug 
from  the  cy linde r head next to  N o 4  in jec to r 
(see illus tra tion).
8  Turn the  engine fo rw ards until pressure is 
fe lt in No 4  cylinder indicating tha t N o 4 piston 
is beginning its  com pression stroke.
9  P osition  the  d ia l tes t in d ica to r ove r the 
b lanking ho le  and f it  the  p robe  (see 
illu s tra tio n )
10 Turn  the  eng ine fo rw a rds  u n til the 
m axim um  lift o f  p iston N o 4 is reg istered on 
the dial tes t indicator. Turn the engine slightly 
back and forth  to  determ ine the  exact po int of 
m axim um  lift then zero the indicator.
11 On BX m odels rem ove the  c lip  securing 
the  hydrau lic p ipes to  the  engine fron t plate 
and m ove the pipes to  one side.
12 Loosen the  lo w er o f  th e  tw o  la rge side 
p lugs  on the  side o f  the  in jec tion  pum p. 
P osition  a sm all con ta ine r beneath the  plug 
then remove the plug and catch the  escaping 
fuel in  the container (see illus tra tion).

13 Inside the p lug aperture there is a  probe 
guide. Insert the probe and connect it  to  the 
dial tes t indicator d irectly  over the  hole (see 
illu s tra tio n ). N o te  tha t the  end o f the  probe 
m ust be Dointed in  order to  fu lly  engage the 
groove in the pum p ro tor (see illus tra tion).
14 Turn the engine backwards approximately 
’Ath o f a  tu rn  o r un til the  No 4  p is to n  has 
m oved 4.0 m m  dow n the  cylinder. Now  turn 
the engine s low ly forwards while watching the 
dial test indicator on  the  injection pum p. After 
the  probe has reached the  b o tto m  o f  the 
tim ing groove then risen b y  0.01 to  0.02 mm, 
check that the upper dial tes t indicator reads
2.26 ±  0.05 m m  before TDC. If the  tim ing  is 
incorrect continue as follows.
15 Chec< the zero se tting  o f the  upper dial 
tes t ind ica tor b y  repeating the  procedure 
given in paragraph 10.
16 Turn Ihe engine backwards approximately 
Xth o f a turn o r un til No 4  piston has moved
4 .0  mm dow n the  cy linde r. Now  tu rn  the 
eng ine slow ly fo rw a rds  until N o 4 p is to n  is
2.26 *  0.05 mm before TDC.
17 Unscrew the union nuts and disconnect 
the  in jec to r p ipes from  the  in jec tion  pump. 
Loosen the in jection pum p m ounting nuts and 
bolt.
18 Turn the pum p body until the probe is at 
the  bottom  o f the tim ing  groove in the  rotor. 
Z ero  the  d ia l tes t in d ica to r. Now  tu rn  the 
pum p clockw ise (from  the  in jec to r p ipe  end) 
until the probe has risen by 0.01 to  0.02 mm.
19 T ighten the m oun ting  nu ts and bolts 
making sure tha t there is no  movement on the 
dial test indicator.
20 Recheck the  tim in g  as described  in

C h e c k in g

1 Disconnect the battery negative lead.
2  Cover the alternator w ith  a  p lastic bag as a 
precaution against spillage o f diesel fuel.
3  On Visa m odels ap p ly  the  handbrake. On 
BX m odels chock the  rear wheels and release 
the handbrake.
4  On manual transm ission m odels jack up the 
front right-hand com er o f the vehicle until the 
wheel is just c lear o f the  ground. Support the 
veh ic le  on an axle  stand and engage 4th or 
5th gear. T h is  w ill enab le  the  eng ine to  be

8.7 R em oving the  b lank ing  p lug  from  N o 4 
cy linde r

8.9 Setting N o 4  p is to n  tim in g  pos ition  
w ith  a d ia l te s t in d ica to r

8.12 R o to -d iese l in je c tio n  p u m p  w ith  the  
tim in g  p lug rem oved

8.13A T im in g  th e  R o to -d iese l in jec tio n  
pum p w ith  a  d ia l te s t in d ica to r

8.13B C heck ing the  t im in g  on the  R oto - 
diesel fue l in je c tio n  pum p
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8 .2 7  H o m e -m a d e  T D C  s e t t in g  to o l8 .2 6  P la a t lc  d is c  o n  la te r  L u c a s  C  A V /R o to -  
d ie s e l p u m p

paragraph 14.
21 Remove the dial test indicators and refit 
the plugs Reconnect the in jector pipes and 
tighten the union nuts.
22 Refit the hydraulic pipe c lip  on BX models.
23 Refit the heater plug and connect the wire.
24 Lower the  car to  the  ground and 
reconnect the battery negative lead. Remove 
the plastic bag from the alternator.
25 Prime the fuel system as described in 
Section 23.

From  m id -1987

Checking
26 From m id -1967. a  modified pum p is fitted. 
The pump can be recognised by the presence 
o f a  white or blue plastic d isc on its front face. 
A tim ing value is engraved on the  d isc  (s e e  
il lu s t ra t io n )
27 The pum p tim ing  is now  carried ou t at 
TDC. Only one dial test indicator is needed, 
but t  wH be necessary to  make up a  bent rod 
(8.0 mm diameter) or similar too l to enter the 
TDC setting hole. The too l made up In the 
w orkshop consisted o f an M8 bolt w ith  the 
threads filed away, attached to  a  p iece o f 
welding rod (s e e  i l lu s t r a t io n ) .  Alternatively, 
the starter m otor can be removed, and a twist 
drill o r  stra ight rod can be used (refer to 
Chapter 2. Section 23).
28 Prepare the engine as described in 
paragraphs 1 to 4.
29 Turn the  engine to  bring  No 4 cylinder 
(timing belt end) to  TDC on compression. To 
establish wh ich cylinder is on compression, 
either remove No 4 cylinder heater plug and 
feel fo r pressure, or remove the  valve cover 
and observe when N o 1 cylinder valves are 
‘ rocking* (inlet opening and exhaust doeing).
30 Insert the TDC setting too l in to the hole, 
and tu rn  the  engine back and forth  s lightly 
until the too l enters the hole in  the flywheel. 
Leave the too l in position.
31 Remove the inspection plug from the top 
o f the pump (se e  i l lu s t ra t io n )  Position a  dial 
test Ind icator so tha t It can read the 
movement o f a  probe inserted Into the hole. If 
a  magnetic stand is to  be used, the absence 
o f ferrous m etal in the v ic in ity  poses a 
problem; a piece of steel plate can be bolted 
to  the engine mounting o r valve cover to  carry 
the stand.

32 Insert a probe in to the inspection hole so 
th a t the  tip  o f the probe rests on  the  ro tor 
tim ing piece Position the dial test indicator so 
that it reeds the movement o f the probe.
33 Remove the TDC setting too l. Turn the 
engine approxim ately a  quarter-tum  
backwards. Zero the dial test indicator.
34 Turn the engine forwards slowly until the 
TDC setting tool can be re-inserted. Read the 
dial tes t ind ica tor; the  reading should 
correspond to  the value engraved on the 
pump disc ( t  0.04 mm).
35 If the reeding is not as specified, continue 
as follows.
36 D isconnect the  in jec to r pipes from  the 
pump. Slacken the pum p mounting nuts and 
bo lts, and sw ing the pum p away from the 
engine. Zero the dial test indicator.
37 W ith the engine still at TDC. slowly swing 
the pum p back towards the engine until the 
dial test indicator displays the value engraved 
on the pump disc. In th is  position, tighten the 
pum p m ountings, then remove the TDC 
setting too l and recheck the tim ing as just 
described.
38 When the tim ing is correct, reconnect the 
in jector pipes, remove the dial test Indicator 
and TDC setting too l and refit the inspection 
plug.
39 Refit any other d is tu rbed com ponents, 
rem ove the p lastic  bag from  the  a lternator, 
and tower the vehicle to  the ground.

9 Injection pump static timing 
(Bosch) - checking

*
Caution: S o m e  o f  th e  in jec tion  pum p  
s i t t in g *  a n d  a c c e s s  p lug s  m ay  b e  s e a /e d  
b y  the  m anufactu re rs  a t  t h e  fa c to ry  using  
lo ck in g  w in  a n d  b a d  seals. D o n o t d is tu rb  
the  w in  I t  the  veh ic le  is  s t ill w ith in  th e  
w arran ty  p e rio d  o th e rw is e  the w arran ty  
wiH be Invalidated. A lso  d o  n o t a tte m p t the  
tim in g  procedure  un less a c c u n te  in s tru ­
m en ta tion  is available.

P re  O ctober 1 9 8 7  m odels
1 Disconnect the battery negative leed.
2  Cover the alternator w ith a plastic bag as a 
precaution against spillage of dieeei fuel.

8.31 Removing the inspection  p lug from 
the  pump

3 On Visa models apply the handbrake. On 
BX models chock the rear wheels and release 
the handbrake
4 On manual transmission models jack up the 
front nght-hand com er o f the vehicle until the 
wheel is juet deer o f the ground. Support the 
vehicle on an axle stand and engage 4th or 5th 
gear. This w il enable the engine to be turned 
easily by turning the right-hand wheel. On 
autom atic transmission models use an open 
ended spanov on the crankshaft pulley bolt.
5  Disconnec* the wire and unscrew the heater 
plug from cyinder No 4 (timing belt end). Note 
tha t the  engne is tim ed w ith N o 4  piston at 
TDC compression fie N o 1 piston at TDC with 
valves ‘ rocking").
6  Two dial test indicators are now necessary 
for checking the positions o f the No 4 piston 
and the injection pump. Magnetic type stands 
w ill be found helpful o r  alternatively brackets 
may be made fo r  fitting  to  appropriate 
positions on the engine.
7 Unscrew and remove the blanking plug 
from the cylinder heed next to  No 4 injector.
8  Turn the «nglne forwards until preuu ire is 
fe lt in N o 4  cylinder, ind ica ting tha t N o 4 
piston is beginning its  compression stroke.
9 Position the d ia l tes t indicator over the 
blanking hole and fit the probe.
10 Turn the engine forwards until the 
maximum lift of piston No 4 is registered on 
the dial test ndicator. Turn the engine skghtty 
to  and fro  to determ ine the  exact po in t of 
maximum Nfl then zero the indicator.
11 Unscrew the union nuts and disconnect 
the in jector pipes fo r cylinders 1 and 2  from 
the injection pump.
12 Unscrew the blanking plug from the end 
o f the in jection pum p between the Injector 
pipe connections. Be prepared for the toes of 
some fuel.
13 Insert the probe and connect It to the dial 
test indicator positioned directly over the hole. 
The fix tu re  used b y  C itroen technicians is 
shown (see illustration).
14 Turn the engine backwards approximately 
'4th o f a  turn or un til the N o 4 piston has 
moved 4.0 mm down the cylinder,
15 Zero the dial test indicator on  the Injection 
pump.
16 Turn the engine stowty forwards until the 
dial test indcator on the injection pump reeds
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9 .1 3  C h e c k in g  th e  t im in g  o n  th e  B o s c h  fu e l  in je c t io n  p u m p

0.30 mm. then check tha t the upper dial test 
indicator reads 0.72 *  0.03 mm before TDC
for Visa models, or 0.80 ± 0.03 mm before 
TDC fo r  BX 17 m odels o r 0.57 t  0.03 mm 
before TDC fo r BX19 models. If the tim ing is 
incorrect continue as follows.
17  Check the zero setting of the  upper dial 
test ind ica tor by repeating the  procedure 
given In paragraph 10.
18 Turn the engine backwards approximately 
* th  o f a  tu rn  or un til the No 4  piston had 
moved 4.0 mm down the  cylinder. Now turn 
the engine slowty forwards until the upper dial 
test Indicator reads 0.72 ±  0.03 mm before 
TDC fo r Visa m odels, o r  0.80 ±  0.03 mm 
before TDC fo r BX17 models, or 0.57 ±  0.03 
mm before TDC fo r BX19 models.
1 9  Unscrew the  union nuts and disconnect 
the remaining injector pipes from the injection 
pum p. Loosen the in jection pum p mounting 
nuts and bolt.
20 Turn the pump body anti-clockw ise (from 
the inject or pipe end) and check that the dial 
test indicator is zeroed. Now  turn the pump 
body slow ly c lockw ise  until the  dial test 
indicator reads 0.30 mm.
21 T ighten the  m ounting nuts and bo lts, 
making sure that there is no movement on the 
dial teat indicator.
22 Recheck the tim ing  as described in 
paragraphs 14 to  16.
23 Remove the dial test indicators and refit 
the plugs. Reconnect the in jector p ipes and 
tighten the union nuts.
2 4  Refit the heater plug and connect the wire.
25 Lower the ca r to  the  ground and 
reconnect the battery negative lead. Remove 
the plastic bag from the alternator.
2 6  Prim e the fuel system  as described in 
Section 23.

O cto b er 1 9 8 7 -on m odels
2 7  Later Bosch pum ps are tim ed a t TDC. 
Refer to  the Specifications fo r pump identifi­
cation and tim ing values. Only one dial test 
indicator is needed, but it  w ill be necessary to 
make up a  TDC setting too l as just described 
for the Lucas CAV/Roto-diesel pump.
2 8  Prepare the  engine as described in 
paragraphs 1 to  4. On Turbo models, 
disconnect the cold start accelerator
2 9  Bring the engine to  TDC. N o 4 cylinder on 
compcoeoion. and insert the TDC netting tool 
(refer to  Section 8, paragraphs 29 and 30).
3 0  F it a dial test indicator to  the rear o f the 
pump as descnbed in paragraphs 11 to  13.
31  Remove the TDC setting too l. Turn the 
engine approxim ate ly a quarter-tu rn  
backwards. Zero the dial test indicator.
3 2  Turn the engine forwards slowty until the 
TDC setting too l can be re-inserted Read the 
d ia l test ind ica to r; the  value should 
correspond to  that given in the Specifications.
3 3  If the reading is not as specified, continue 
as follows.

3 4  Disconnect the  remaining Injector pipes 
from the pump. Slacken the pump mounting 
nuts and bo lts, and sw ing the pum p away 
from the engine. Zero the dial test indicator.
3 5  W ith the engine still at TDC. slowly swing 
the  pump back towards the engine until the 
dial test indicator displays the desired value. 
In this position, tighten the pum p mountings, 
then remove the TDC setting too l and recheck 
the timing as |ust descnbed.
3 6  When the  tim ing  is  correct, remove the 
d ia l test in d ica to r and TDC setting tool. 
Reconnect the injector pipes.
3 7  Refit any o ther d is tu rbed components, 
rem ove the p lastic  bag from  the alternator, 
and lower the vehicle to  the ground.

10 Fast idle control - removal. m
refitting and adjustment ^

Rem oval
1 Loosen the clamp screw or nut and remove 
the  end fitting  from  the  inner cab le (see 
illustration)
2 Unscrew the locknut and remove the 
adjustment ferrule and outer cable from  the 
bracket on the injection pump (see illustration)
3 Drain the cooling system as described in 
Chapter 1.
4  Unscrew the thermostatic sensor from  the 
therm ostat housing cover and recover the 
washer.

R efitting
5 Fit the new  therm ostatic sensor and 
washer.
6  Insert tho ooblo and ferrule in  the bracket 
and screw on the locknut finger tight.
7  Fit the end fitting on the inner cable.

A djustm ent
8 W ith the engine co ld , push the  fast idle 
lever fu lly tow ards the flywheel end o f the 
engine then tigh ten the  c lam p screw  o r nut 
w ith the end fitting touching the lever.
9  Adjust the ferrule to  ensure that the fast idle 
lever is touching its  s top then tigh ten the 
locknuts.
10 M easjre the exposed length o f the inner 
cable between the ferrule and end fitting.

10.1 F a s t id le  in n e r  c a b le  a n d  e n d  f i t t in g  1 0 .2  F a s t Id le  c a b le  a d ju s tm e n t  fe r ru le  o n  
(a r ro w e d )  o n  th e  B o s c h  in je c t io n  p u m p  th e  R o to -d ie s e l in je c t io n  p u m p
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inner cable reaches the  end o f the  outer 
cable.

14 Maximum engine speed - Sfe.
checking and adjustment ^

Caution O n  R oto-d iese l in jec tion  pum ps  
the  m axim um  speed ta t t in g  is sealed by 
the  m anu fac tu re r* a t the  fac to ry  using  
lock ing  w ire  and a  b a d  seal. D o no t 
d is tu rb  the w ire  i f  the  veh ic le  I t  s t il l w ith in  
the  w arran ty  p e rio d  o therw ise  the  
w a rran ty  w ill be  Invalidated. This 
ad justm ent requ ires  the  use o f  a 
tachom eter - re fe r  to  C hapte r 1, Section  
19, fo r  a lte rnative m ethods.

Checking
1 Run the engine to  normal operating 
temperature.
2  Have an assistant fu lly depress the 
a cce le ra to r p e d a l a n d  checfc th a t th #  m a x im um
engine speed is as given in the Specifications. 
Do not keep the engine at maximum speed for 
more than two  or three seconds

A djustm ent
3 If adjustment is necessary stop the engine 
then loosen the locknu t. tu rn  the maximum 
engine speed adjustment screw as necessary, 
and retighten the locknut (see Illustration).
4  Repeat :he procedure in  paragraph 2  to 
check the adjustment.
5  Switch off the ignition switch.

11.3 A n ti-s ta ll ad jus tm en t on  the  Roto- 
diesel In jection  pum p show ing fee ler 

b lades (1) and tw is t d r ill (2)

11 Refill the cooling system as described in 
Chapter 1, and run the  engine to  normal 
operating temperature.
12 With the engine hot. check that the length 
of the inner cable has increased by at least 6.0 
mm indicating that the thermostatic sensor is 
functioning correctly.
13 Switch o ff the engine

11 Injection pump anti-stall ^
(Roto-diesel) -  adjustment ^

N ote : This ad justm ent requires the use o f a 
tachom eter -  refer to  Chapter 1, Section 19, 
fo r alternative methods.
1 Run the engine to  normal operating 
temperature then sw itch It off.
2  Insert a 3.0 mm shim o r fee ler blade 
between the  accelerator lever and the 
anti-stall adjustment screw.
3  Turn the stop lever clockwise until it is clear 
o t the noie m the fast idle lever then insert a
3 .0  m m  dow e l rod or tw is t dn ll (see 
illustration)
4 Start the engine and a llow  it  to  idle. The 
engine speed should be 900 1 100 rpm.
5  If adjustm ent Is necessary loosen the 
locknut. turn the anti-stall adjustment screw as 
required, then tighten the locknut.
6  Remove the feeler blade and tw ist dnll and 
adjust the id ling speed as described in 
Chapter 1.
7  Turn the accelerator lever to  increase the 
engine speed to 3000 rpm  then quickly release 
the lever. If the deceleration is too fast and the 
engine stalls turn the anti-s ta ll adjustment 
screw y. turn anti-c lockw ise (viewed from 
flywheel end o f engine). If the deceleration is 
too  slow, resulting in poor engine braking, turn 
the screw % turn clockwise.
8  Retighten the locknu t a fte r m aking an 
adjustment then recheck the idling speed as 
described m Chapter 1.
9  W ith the  engine idling check the operation 
of the manual stop control by turning the stop 
lever clockw ise. The engine m ust s top 
instantly.
10 Switch off the ignition switch.

13.1 Marking the accelerator inner cable 
11.0 mm from the end of the outer cable

12 Injection pump anti-stall ^
(Bosch) - adjustment ^

Note: This adjustm ent requires the use o f  a 
tachom eter -  refer to Chapter I .  Section 19. 
fo r  alternative methods
1 Run the engine to  norm al opera ting 
temperature. Note the exact idling speed then 
sw itch o ff the engine.
2  Insert a 1.0 mm shim  o r fee ler blade 
between the  accelerator lever and the 
anti-stall adjustment screw.
3  Start the  engine and a llow  it  to  idle. The 
engine speed should exceed the normal idling 
speed by 50 rpm.
4  If ad justm ent is necessary loosen the 
locknu t and tu rn  the  an ti-s ta ll adjustm ent 
screw as required. Retighten the locknut.
5  Remove the fee ler b lade and allow  the 
engine to  idle.
6  M ove the  fast id le  lever fu lly  tow ards the 
flywheel end of the engine and check tha t the 
engine speed increases to  950 *  50  rpm . If 
necessary loosen the  locknu t and turn the 
s top ad justing screw as required, then 
retighten the locknut.
7  W ith the engine idling, check the operation 
o f the manual s top control b y  turning the stop 
lever. The engine must stop instantly.
8  Switch off the ignition switch.

13 Injection pump load lever &
position switch (later Bosch 
models) - adjustment ^

1 M ark the accelerator Inner cable 11.0 mm 
from  the end o f the  ou ter cab le (see 
illustration)
2 M ove the load lever until the  m ark on the 
inner cable coincides wtth the end of the outer 
cable, and hold the lever in this position.
3 Loosen the  sw itch m ounting screws, then 
turn the sw itch until the internal contacts click 
open (see illustration)
4 T ighten the m ounting screw s w ith  the 
sw itch in this position, then release the lever.
5  M ove the  lever again, and check tha t the 
sw itch contacts operate when the mark on the

14.3 Maximum engine speed adjustment 
screw o r the Roto-diesel injection pump

13.3 Load lever position switch
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15.5 Disconnecting the injector pipes 15.6A Removing an injector 15.6B An injector

15 Fuel injectors
refitting

removal and

A  W arn ing Exercise extrem e  
cau tion  w han w o rk ing  on tha  fue l 
in /actors. Never expose the  
hands o r an y  p a r i o f  the  b ody  to 

in je c to r spray, as th e  h ig h  w ork ing  
pressure  can cause  the  fu e l to  pene tra te  
the  sk in , w ith  poss ib ly  fa ta l resu lts. You 
are s tro n g ly  adv ised  to  have an y  w ork  th a t 
involves te s tin g  the  in jec to rs  unde r 
pressure, ca rried  o u t by a  d e a le r o r  fue l 
in jec tio n  specialist.

Rem oval
1 On BX models remove the air duct between 
the air cleaner and inlet manifold.

2  Clean around the injectors and injector pipe 
union nuts.
3  Pull the leak o ff p ipes from  the  in jecto rs 
(see illustration)
4  Loosen the in jector pipe union nuts at the 
injection pump.
5  Unscrew the urnon nuts and disconnect the 
p ipes from  the  in jecto rs (see illustration). If 
required the injector pipes may be completely 
removed.
6 Unscrew the in jec to rs  and rem ove them  
from the cylinder head (see illustrations).
7 Recover the copper washers, fire-seal 
washers, and sleeves from the cylinder head 
(see illustrations).
8 If an in jector sleeve is tigh t in  the cylinder 
head, it  can be removed using the following 
procedure. First block the in jector sleeve hole 
w ith grease, to  prevent debris  en tering the 
com bustion chamber.

9  Cut a  thread in the sleeve using a  tap, then 
screw in  a stud o r bolt, which should have a 
thread on its entire length.
10 Using a  th ick washer in con tact w ith the 
cylinder head, tighten a  nut onto the washer, 
and pull »ut the sleeve

R efitting
11 The ie w  in jector sleeve may be inserted 
in  the  cytrxJer head by using an old in jector as 
a  dnft. Do not fit the sealing washer or fire ring 
while usi'ig this method.
12 Obtain new copper washers and fire-seal 
washers.
13 Take care no t to  d ro p  the  in jecto rs or 
a llow  the needles a t their tips  to  become 
damaged. The injectors are precision-made to 
fine limits and must not be  handled roughly, in 
particular do  not mount them in a  bench vice.
14 Begin re fitting by inserting  the sleeves

15.7A Removing an Injector copper 
w asher. . .

15.7B . . .  fire-seal washer 15.7C . . . a n d  sleeve

15.15A Cross-section of cylinder head 
showing location of injector and heater plug
Note fire-seal washer position in  inset

15.15B Tightening an injector 15.17 A  leak off pipe connected between 
two Injectors
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17.5A Removing a  heater plug 17.5B Heater plug and terminal nut

followed by the fire-seal washers (convex face 
uppermost), and copper washers.
15 Insert the injectors and tighten them to the 
specified torque (see illustrations).
16 Refit the  in jec to r p ipes and tighten the 
union nuts to the specified torque.
17 Reconnect the leak o ff pipes (see 
illustration).
18 On BX models refit the air duct.

16 Preheater system -
description and testing

Description
1 Each sw irl chamber has a preheater plug 
(commonly called a glow plug) screwed into it. 
The p lugs are e lectrica lly  operated before, 
during and immediately a fter starting a cold 
engine. Preheating is not required on a hot 
engine.
2  On XUD 9 m odels, the  g low  p lugs are 
operated fo r approximately 7 seconds before 
starting the engine. A  post-heating system 
keeps the glow plugs operating fo r 3  minutes 
after the engine has been started, under the 
following conditions. The injection pump load 
lever m ust be  less than 11.0 mm open - a 
lever position sw itch  sw itches o ff the glow 
plugs when the lever is opened more than this 
am ount. The engine tem perature m ust be 
lower than 608C  - a therm o-sw itch located 
behind the fue l filte r housing m onitors the 
temperature. The therm o-sw itch is identified

by having a  mauve plastic ring.

Testing
3 If the system m alfunctions, testing is 
u ltim ately by substitu tion  o f known good 
units, but som e pre lim inary checks m ay be 
made as follows.
4  Disconnect the main supply cable from the 
No 1 heater plug (counting from the flywheel) 
on  Visa models, o r  No 2  plug on BX models.
5  Connect a voltm eter between the supply 
cable and earth making sure that the cable is 
kept clear o f the engine and bodywork. Have 
an assistant sw itch  on the preheater and 
check tha t there is a 12 volt supply for several 
seconds before the system cuts out. Typically 
there should be a 7  second supply at an 
ambient temperature of 20 'C  (68°F), but this 
w ill increase w ith  colder tem peratures and 
decrease with higher temperatures. If there is 
no supply, the relay or associated wiring is at 
fault. Switch o ff the ignition.
6  Connect an ammeter between the battery 
positive term inal and the heater plug 
inter-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.
7  If one or m ore heater plugs appear to  be 
not drawing the expected current disconnect 
the  in ter-connecting w ire  and check them 
individually or use an ohm m eter to  check 
them for continuity and equal resistance.
8  Re-connect the  main supply cable after 
completing the tests.

17 Heater plugs and relay
removal and refitting

H e a te r  plugs 

R e m o v a l
1 Check that the ignition switch is off.
2  On BX models remove the air duct between 
the air cleaner and inlet manifold.
3  Prise the plastic clips from the heater plugs 
(see illustration).
4  Unscrew Ihe nuts from  the heater plug 
term inals. Remove the  main supply cable 
from No 1 plcg (counting from the flywheel) on 
Visa models, o r  No 2  plug on BX models, then 
remove the inter-connecting wire from all the 
plugs (see illustrations).
5  Unscrew the heater plugs and remove them 
from the cylirder head (see illustrations). 

R e fit t in g

6 Refitting is a reversal o f removal but tighten 
the heater p ljg s  to  the specified torque (see 
illustration).

R elay
R e m o v a l

7 The relay is located on the left-hand side of 
the engine compartment near the battery (see 
illustrations)
8 First disconnect the battery negative lead. 
U nbolt the relay from  the side panel and 
disconnect the wiring.

17.3 Plastic clips (arrowed) on heater plug 17.4A Heater plug terminal and inter- 17.4B Removing the heater plug main
terminals connecting wire supply cable (arrowed)

17.6 Tightening a  heater plug
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19.7 Stop solenoid removal
1 Fast id le  cab le support plate
2  O-nng

17.7A Heater plug control relay on Visa

18.1B Accelerator cable attachm ent on 
the Bosch Injection pump

R efittin g
9 Refitting is a reversal o f removal.

18 Accelerator cable -  removal. ^  
refitting and adjustment J

R em oval
1 Open the accelerator lever on the  injection 
pum p and d iscon nect the  inner cab le by 
passing it  th rough the  specia l s lo t (see  
Illustrations)
2 Disconnect the cable adjustment ferrule and 
outer cable from the bracket (see illustration).
3 W orking ins ide  the vehicle , rem ove the 
low er fac ia  panel where necessary then 
release the  inner cable end fitting from  the top 
of the accelerator pedal
4  Pull the  spnng sho ck  absorber from  the 
bulkhead and withdraw the accelerator cable 
from inside the engine compartment.

R efitting
5 Refitting is a reversal o f removal, b u t adjust 
the cable as follows.

A d ju s tm en t
0 Have an assis tan t fu lly  depress the 
acce le ra tor pedal then check tha t the 
acce lerator lever on the in jec tion  pum p is 
touch ing the  m axim um  speed ad justm ent 
screw . If no t. pu ll the  spring  c lip  from  the 
adjustm ent ferrule, reposition the ferrule and 
f it  the  spring  c lip  in  the  groove  next to  the

17.7B . . .  and BX models

18.2 Accelerator cable adjustment ferrule 
on the Bosch injection pump

metal washer. W ith the accelerator pedal fully 
released check th a t the  acce le ra tor lever is 
tou ch in g  the  an ti-s ta ll (deceleration) a d ­
justm ent screw.

18.1A Accelerator cable on the Roto- 
diesel Injection pump

19.3 Disconnecting the wiring from the 
stop solenoid

19

D escrip tion
1 The stop solenoid is located on the end of
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20 Turbocharger - removal and 
refitting \

R em oval

supported and that the  rad ia tor Is not 
damaged.
12 Remove the  a ir hoses from  the 
turbocharger.
13 Using the modified Allen key, remove the 
inlet manifold bolts. These may be very tight. 
The m iddle oo lt hole is in fac t slo tted, so if 
wished, the n idd le  bolt may just be slackened.
14 Remove the inlet manifold. The gasket is 
shared w ith  the  exhaust m anifold, so it  will 
stay in place fo r the tim e being.
15 Disconnect the oil feed pipe from the top 
o f the  turbo. Remove the pipe. Note the 
strainer in the pipe (see illustrations)
16 S lacken the remaining tu rbo  mounting 
bolt. This fixing bo lt is  also slotted.
17 Manipulate the turbocharger and lift it out.

R efitting

20.1 Tool modifications for turbocharger 
removal

the in jection pum p b y  the  in jector pipes. Its 
purpose is to  cu t the fue l supply when the 
ignition is sw itched o ff. If an open circu it 
occurs in  the  supp ly  w iring  it w ill be 
impossible to  start the engine as the fuel will 
not reach the injectors.

Rem oval
2 Before rem oving the s top solenoid, clean 
the surrounding area, to  prevent dust and dirt 
entering the fuel system.
3 W ith the Ignition sw itched off unscrew the 
nut and disconnect the wire (see illustration).
4  Unscrew and remove the stop solenoid and 
recover the washer.
5  A fte r rem oving the  solenoid , recover the 
plunger piston and spring from  the injection 
pump.

Refitting
6 W ith the  solenoid removed, operate the 
priming pum p several times, to  discharge any 
debris from the threads in the pump casing.
7 Refitting is  a reversal o f the removal 
procedure, but renew the  O -ring  before 
refitting the  solenoid and tigh ten ing it (see 
illustration).

1 Because the m an ifo lds and turbocharger 
are on the back o f the engine, access to  the 
fastenings is difficult. The w ork  w ill be made 
easier if two standard tools, a  6  mm Allen key 
and a  16 mm ring  spanner, are m odified as 
shown (see illustration).
2 Disconnect the battery earth lead.
3 Raise and support the vehicle. Remove the 
exhaust system; recover the tw o  dowels that 
loca te  the  exhaust dow npipe on the  tu rbo  
outlet flange.
4 Prepare fo r som e oil spillage. Disconnect 
the tu rbo  o il feed and return pipes from  the 
block. Undo the return pipe union and remove 
the return pipe com plete ly. A lso remove the 
feed pipe bracket.
5  U nbolt and rem ove the  engine bottom  
m ounting to rque link. The engine w ill move 
forwards slightly when this is done.
6 Using the modified 16 mm spanner, remove 
the turbo mounting bolts that are accessible 
from below.
7 Lower the vehicle. Remove the intercooler 
and its hoses as descnbed in Section 22.
8 Remove the radiator hose support bracket 
on  the right-hand side o f the radiator.
9  Support the engine, either with a  hoist from 
above, o r w ith a jack and wooden blocks from 
below. Whichever method is used must allow 
fo r m ovem ent o f the  engine in  subsequent 
operations.
10 P rotect the  rad ia to r w ith  a  p iece of 
hardboard, o r fo r greater security, remove it 
altogether.
11 Remove the engine right-hand mounting 
bracket. Move the engine forwards as fa r as 
possible, m aking sure th a t it is s till securely

18 Refit by reversing the removal operations, 
noting the following points:

a) I f  a  new  turbocharger is being fitted , 
change the engine o il and filter. Also 
renew the strainer in  the o il feed pipe.

b) Do not fully tighten the o il feed pipe  
unions until both ends o f  the p ipe are in 
place. When tightening the o il return pipe 
union, position it  so tha t the return hose is 
no t strained.

c) Before starting the engine, prime the 
turbo lubrication circuit b y  disconnecting 
the s top  solenoid lead a t the fuel pump  
and cranking the engine on the starter for 
three ter,-second bursts.

19 A fte r initial s ta rt-up , do  no t race the 
engine. Inspect the tu rbo and its  lubrication _  
pipes tot oil leaks. Stop the engine and check ™  
the oil level.
20 A new tu rbo  should be run-in  like  any 
other major mechanical component.

20.15B Turbo oil feed (1) seen from above

20.15A Turbocharger disconnection points
a Turbocharger 3  O il feed on block
1 O il feed on turbo A Turbo mounting bo lt
2  O il return on turbo
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1 W ith the turbocharger removed, inspect the 
housings for cracks o r other visible damage.
2  Spin the turbine o r the compressor wheel to 
verify  tha t the shaft is  in tact, and to  feel for 
excessive shake o r roughness. Som e play is 
normal; in use, the shaft is  "floating" on a film 
o f o il. Check th a t the  wheel vanes are 
undamaged.
3  On the  KKK turbo, the  w astegate and 
actuator are integral, and cannot be checked 
or renewed separately. On the Garrett turbo, 
the w astega te  ac tu a to r is a  separate unit. 
Consult a  Citroen dealer o r other specialist if  it 
is  though t tha t tes ting  o r renewal is 
necessary.
4  If the exhaust o r in du c tion  passages are 
o il-con tam inated , the  tu rbo shaft o il seals 
have probably fa iled (on the  induction  side, 
th is  w ill a lso have contam inated the 
in tercoo ler, w h ich if  necessary should be 
flushed w ith solvent).
5  No DIY repair o f the turbo is possible. A new 
unit may be available on an exchange basis.

R efittin g
7 Before refitting, clean the intercooler matrix 
w ith a soft brush, or by b low ing a ir through it. 
Flush the in tercooler internally w ith solvent if 
contam inated w ith oil. Make sure that the inlet 
manifold seal is in good condition, and renew 
it  if necessary.
8 Refit b y  reversing the removal operations.

23 Fuel injection system
p rim in g

22 Intercooler
re fitt in g

R em oval

re m o va l and

1 Slacken the in te rcoo ler in le t trunking c lip  
(see illustra tion).
2  Remove the three screw s th a t secure the 
front edge o f the intercooler (see illus tra tion).
3  Remove the three Allen screws tha t secure 
the rear edge of the intercooler. These screws 
are concealed by the  intercooler rubber seal 
(see illustra tion).
4  D isconnect the  in te rcoo le r-to -in jec tion  
pump hose (see Illustra tion).
5  Unclip the crankcase ventilation system oil 
trap  (see illustra tion).
6  L ift off the in tercoo ler. N o te  the  seal 
between the  in te rcoo ler ou tle t and the  inlet 
manifold.

E arly  m odels
1 After disconnecting part o f the fuel injection 
system or running out o f fuel it  is  necessary to 
carry ou t the  prim ing  procedure  before 
starting the engine.
2 Loosen the b leed sc rew  on the  fue l filte r 
head tw o  o r three turns. On the Roto-diesel 
filter a  p lastic drain tube m ay be fined to  the 
bleed screw and a  small container positioned 
to  catch the fuel.
3  Actuate the  plunger until fuel free from  air 
bubbles flow s from  the bleed screw. On some 
Roto-diesel filter heads the plunger must first 
be  unscrewed, and w ith th is  type the plunger 
m ay becom e de tached from  the  internal 
piston. If th is happens, unscrew the housing 
and press the piston back on to  the plunger. 
R e fit the  housing and operate the  plunger 
slowly.
4  Tighten the bleed screw.
5 Turn on the  ign ition  so th a t the s top

22.4 D isconnecting  the  hose (arrowed) 
w h ich  runs to  the  in jec tio n  pum p

22.3 Pulling back the  rubber sea l to  reveal 
the  rea r securing  screw s

22.1 S lacken ing the  in te rcoo le r in le t 
tru n k in g  c lip

22.2 One o f the  th re e  screw s securing  the 
fro n t o f  the  in te rcoo le r. T h is one secures a 

hose gu ide as well

solenoid is energised then activa te  the I  
plunger until resistance is felt.
6  Where app licab le  on Roto-diesel filters I  
retighten the plunger.
7  Turn the ignition sw itch to  position “ M " andj 
wait fo r the preheater warning light to  go out.
8 Fully depress the  acce lerator pedal and] 
start the engine. Additional cranking may be 
necessary to  fina lly  bleed the fue l system I  
before the engine starts.

L a te r  m odels
9 La ter T iodels are provided w ith  a rubber 
hand-operated prim ing bulb, located on the 
right-hand side o f  the  engine compartment. 
When the bulb is squeezed, fuel is  forced into 
the  fue l filte r housing and then through a 
double valve. The valve forces fue l initially in 
the direction o f the fuel injection pum p, then 
any excess, along w ith fuel returned from  the 
injectors is returned to  the fuel tank.
10 To pnm« th© fuel linas, fo r instance aft«r 
rem oving and re fitting  the in jection pump, 
depress the  prim ing bu lb  several tim es to 
force any trapped air back to  the fuel tank.
11 Purging o f  a ir from  the in jection pump 
itself anc the injectors is carried out when the 
engine is tu rned by the s tarte r motor. 
However this process m ay be accelerated by 
tem porarily  s ligh tly  loosening each p ipe in 
turn at the in jector end until fuel emerges as 
the engine is being turned. Note that the fuel 
m ay spurt ou t under considerab le pressure 
when dong this - precautions should be taken 
to  prevent personal injury.

22.5 U nc lipp ing  th e  o il trap
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24.1 Auxiliary fue l tank -  BX Turbo m odel 25.3A In le t m anifo ld bo lts  (arrowed)

i l
25.8 T ightening the  exhaust m anifo ld nuts

25.3B Removing the  in le t m anifo ld (engine 
removed from  car)

25.7A Rem oving the exhaust m anifo ld on 
a 1.9 engine

The auxiliary tank is removed in the same 
way as the main tank; the  fue l m ust be 
drained, the hoses and pipes disconnected, 
and the tank mountings released. Appropriate 
safety precautions must be observed

25 Manifolds
re fitting

rem ova l and

I

24 Auxiliary fuel tank (BX Turbo, 
and all models from early 
1993) - general

General
An auxiliary fuel tank is fitted to  BX Turbo 

models, and to all models from early 1993. It 
is located in the rear right-hand comer o f the 
vehicle, immediately below the fuel filler (see 
illustration)

In le t
R e m o va l

1 Disconnect the battery negative lead.
2  Disconnect and remove the air duct from 
the inlet manifold and a ir cleaner. On Visa 
models unbolt the support bracket.
3  Using a hexagon key, unscrew the bolts 
and remove the inlet m anifo ld from the 
cylinder head (see illustrations). There are no 
gaskets.
R e fit t in g

4 Refitting is a  reversal o f removal, but tighten 
the bolts evenly.

*  i

4

'

i '
25.7B Exhaust m anifo ld gasket

Exhaust

R em ova l
5  Jack up the front o f the car and support on 
axle stands (see "Jacking and vehicle 
support"). Apply the handbrake on Visa 
m odels, or chock the rear wheels on BX 
models.
0  Unscrew and rem ove the exhaust 
manifold-to-downpipe bolts, together with the 
spnngs and collars (see illustra tion). Tie the 
downpipe to  ore side.
7 Unscrew the nuts and withdraw the exhaust 
manifold from the studs in the cylinder head. 
Recover the gaskets (see illustrations). 
R e fit t in g

8  Refitting is a  reversal of removal, but clean 
the mating faces and fit new gaskets. Tighten 
the nuts evenly (see illustration).



Chapter 5
Electrical systems

Contents
Alternator - removal and re fitt in g .............................................................  2
Description - g e ne ra l.................................................................................. 1
Fuses and relays (Visa models) -  general .............................................. 8
Speedometer cable - general ..................................................................  7
Starter motor - removal and re fitt in g ....................................................... 3

Starter m otor overhaul -  general ............................................................. 4
Stop-lamp switch (Visa models) -  removal and re f it t in g ....................  5
Turbo over-pressure warning switch -  removal and re fitt in g .............. 6
Washer pump - removal and refitting ....................................................  9
Wiring diagrams -  g e n e ra l........................................................................ 10

Degrees of difficulty
E a s y , suitable for ^ F a ir ly  e a s y ,  suitable F a ir ly  d i f f ic u lt ,  ^ D if f ic u lt ,  suitable for ^ V e ry  d i f f ic u lt ,  ^
novice with little for beginner with ^ suitab le for competent ^ experienced DIY suitable for expert DIY
experience ^ some experience ^ DIY mechanic ^ mechanic ^ or professional ^

Specifications
General
System type ......................................................................................................  12 volt, negative earth, with alternator and pre-engaged starter motor
Battery capacity:

Visa .............................................................................................................  42Ah
BX .............................................................................................................  50Ah o r 83Ah

A lternator Visa b x
Make .............................................................................................................  Bosch, Melco or

Paris-Rhone Melco or Bosch
Output ............................................................................................................. 47 am ps 50 amps
Regulated voltage (w a rm )...............................................................................  13.5 volts 13.8 to  14.5 volts

Starter m o tor
Make ............................................................................................................. Bosch o r Mitsubishi/Melco

Fuses (Visa m odels)
No Am ps C ircu its  p ro te c te d
1 10 RH side and tail lamps, RH number p late lamp, ignition sw itch lighting
2  16 LH and RH direction indicators, rear screen wash/wipe, electric w indow relay, instrument lighting,

a ll warning lamps
3 20 Stop-lamps, heated rear screen, electric cooling fan. windscreen w iper and washer
4 16 Cigar lighter, in tehor lamps, radio, hom , dock, hazard warning
5  10 Rearfoglamps
6 10 Reversing lamps
7 20 Front electric windows, central door locking
8  10 LH  side and tail lamps, LH number p late lamp, sw itch illumination
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No A m ps
1 10

2 25
3 25

4 30
5 10
6 30
7 30
8 25
9 30
10 5
11 5
12 5
13 5

14 10/25

Fu ses  (BX m o d els ), (d ep en d in g  o n  le ve l o f  eq u ip m en t)
C irc u its  p ro te c te d
Reversing lamps, e lectric  coo ling  fan relay, w a te r tem perature control, o il pressure gauge, tachometer, 
w ater level warning
Heater motor, a ir  conditioning, d irection indicators, instrum ent lighting, a ll warning lamps 
Heated rear screen relay, pow er w indow  relays, stop-lam ps, d o o r warning, front and rear wash/wipe, glovebox 
lamp, spotlamps, ligh ting  rheostat, clock. ABS warning, sunroof 
Electric coo ling  fans 
Hazard warning lamps 
Electric rear w indow  winders
Central do o r locking, in terior lamps, g lovebox lamp, c iga r lighter, radio, clock 
Heated rear screen, hom  
Electric fron t w indow  winders 
Rear fog  lamps 
R H  rear lamp
LH  rear lam p, rear num ber p late lamp
LH  and R H  sidelamps, d ig ita l clock, ligh ting  dim m er, illum ination fo r hazard w arning switch, heated rear screen, 
rear fog-lam ps and screen wiper, sidelam p indicator 
ABS system

B ulbs  (w atts )
B oot la m p ..........................................................................................................  5
Direction in d ic a to rs .......................................................................................
G lovebox la m p ................................................................................................  2
H e a d la m p s .......................................................................................................  45/40 (17D)

Interior lamps .................................................................................................
M ap reading la m p .........................................................................................
Number p late la m p s .......................................................................................  5
Rear foglam p ...................................................................................................  21
Reversing la m p s ..............................................................................................  21
S id e la m p s ........................................................................................................
Side repea te rs ...................................................................................................  4
S to p -la m p s .....................................................................................................
Tail la m p s ..........................................................................................................  5

T o rq u e  w re n c h  setting s
Alternator m ountings .........................................................................................  35
Starter m otor b o l t s ..............................................................................................  34

Visa BX
5 5
21 21
2 2
45/40 (17D) 55/60
60/55 (17 RD)
7 7
7 7
5 5
21 21
21 21
4 4
4 4
21 21
5 5

Nm Ib f f t
35 26
34 25

The electrical system is o f 12 vo lt negative 
earth type . The m ain com ponen ts  are a 12 
volt battery, an alternator w ith integral voltage 
regulator, and a pre-engaged s ta rte r m oto r 
(w ith reduction gears on som e models). The 
starter m otor incorporates a one-w ay clu tch 
on its  p in ion  sha ft to  prevent the  engine 
driving the m otor when it starts.

It is  im portan t to  d isconnect the  ba tte ry 
leads be fore charging the  battery, rem oving 
the  alte rnator, o r w ork ing on w iring  c ircu its  
tha t are perm anently  live. A dd itio na lly  the 
alternator w iring m ust be disconnected before 
using electric arc welding equipment.

From late 1986 onwards (1987 m odel year), 
a ll m odels are equ ipped  w ith  a d im -d ip  
ligh ting  system  to  com p ly  w ith  UK 
regulations. The function  o f the  system  is to 
prevent the  vehicle being driven w ith  on ly the

sidelights illuminated.
The system  uses a  relay-controlled resistor 

c ircu it. W hen the  s ide ligh ts  are on , w ith  the 
ign ition  a lso on, the  head ligh ts  are 
au tom atica lly  illum ina ted a t approx im ate ly  
one-sixth their normal d ipped beam power.

N ote  that the  a lte rna to r is s lo tte d  to  allow 
removal w ithout removing the p ivo t bolt.

R efittin g
6  Refitting is a reversal o f removal. Tension 
the  driveoelt so that there is approxim ately 6.0 
mm de flec tion  under m odera te  thumb 
pressure m idway between the pulleys.

R em o va l
1 D isconnect the battery negative lead.
2 Disconnect the wiring from  the back o f the 
alternator (see illus tra tion ).
3 Loosen th e  p ivo t b o lt and ad jus tm ent 
locknut.
4 Unscrew the adjustment bo lt to  release the 
tension then s lip  the  d rivebe lt from  the 
pulleys.
5 Remove the ad justm ent locknut. swivel the 
alternator outwards, and lift it from  the  engine.

2.2 A lte rn a to r w ire s  (arrow ed)
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3.3A S ta rte r m o to r so leno id  w iring  (Bosch) 3.3B S ta rte r m o to r so leno id  w iring  
(M ltsub ish i/M e lco)

5 Stop-lamp switch (Visa 
models) - removal and 
refitting ^

3.4 R em oving the  s ta rte r m o to r m ounting  
b o lts  on BX m odels

3 Starter motor - removal and

Rem oval
1 Disconnect the battery negative lead.
2 Remove the a ir cleaner (Chapter 4).
3 Unscrew the  nut and disconnect the large 
cable from the solenoid. A lso disconnect the 
small trigger w ire  (see illustrations).
4 Using a hexagon key, unscrew the  three 
mounting bo lts . On BX m odels no te  the 
location o f the hydraulic pipe support bracket 
(see illustra tion).
5 W ithdraw  the s tarte r m o to r from  the 
transmission (see illustra tion).

3.5 R em oving th e  s ta rte r m o to r 
(M itsub ish i/M e lco)

R efittin g
6 Refitting is a reversal o f removal, but tighten 
the bolts evenly to  the specified torque.

4 Starter motor overhaul -
general

If the starter m otor is thought to  be suspect, 
it  should be rem oved from  the  veh ic le  and 
taken to  an auto-electrician fo r testing. Most 
auto-electricians w ill be able to  supply and fit 
brushes at a reasonable cost. However, check 
on the  cost o f repairs before continuing as it 
may prove more economical to  obtain a  new 
or exchange motor.

R em oval
1 Extract tne cross-head screw s and 
w ithdraw  the le ft-hand side shelf ins ide  the 
vehicle.
2  Disconnect the  w iring from  the s top lamp 
sw itch (see ilu s tra tio n ).
3  U nscrew  the locknuts and remove the 
sw itch from t ie  bracket.

R efittin g
4  Refitting is a  reversal o f removal, but adjust 
the  sw itch  so th a t the brake pedal has free 
movement o f 2.5 mm.

6  T u rb o  o v e r -p re s s u re
w a rn in g  s w itc h  -  removal and 
refitting ^

R em oval
1 Unbolt the sw itch from the battery carrier.
2  D isconnect the  hose and the w iring  from 
the switch, and remove it (s e e  illustra tion).

R efittin g
3 Refit by reversing the removal operations.

7 S p e e d o m e te r  c a b le  - general

The procedure is sim ilar to  that described 
fo r petro l rrodels, but to  d isconnect the 
speedometer cable from  the transmission pull 
out the rubbe' cotter (see illustra tion). Access 
may be founc easier from beneath the vehicle. 5

5.2 S top -lam p s w itc h  -  Visa m odels 
(arrowed)

6.2 R em oving the  tu rb o  over-pressure  
w a rn ing  sw itch

7.1 D isconnecting the  speedom eter cable 
from  th e  transm iss ion
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8.1 Fusebox lo ca tio n  (Visa m odels) 8.2 Relay lo c a tio n  (Visa m odels) 9.1 W asher pum p (Visa m odels)

8  Fuses and relays (Visa 
models) - general

1 The fuses are located on the bulkhead as 
on petrol models (see illus tra tion).
2  Relays are located under a  polythene cover 
beside the preheater relay on the left-hand side 
o f the engine compartment (see illustra tion).

9 W asher pump - removal and ^  
refitting

R em oval
1 The washer pum p is located near the fluid 
reservoir on  the bulkhead (see illu s tra tio n ).
F irs t  n o to  th o  lo c a t io n  o f  th o  tw o  w iro o  tho n
disconnect them from the terminals.

2  Note the  lo ca tio n  o f the  in le t and ou tle t c 
pipes, and disconnect them.
3 Unbolt and remove the pump.

R efittin g
4 Refitting is a reversal o f removal.

10 Wiring diagrams - general

1 The w iring  d iagram s appear on  the 
following pages.
2  To assist you in using the diagrams, here is 
an explanation o f the various letters and their 
use in con junc tion  w ith  the  w iring  diagram  
keys.
a  Large num be rs  - identify the various 

components, 
b  C a p ita l le tte rs  p r in te d  in  th e  m id d le  o f 

a  w ire  indicato which hamosa tho wire is
located In.

Sm all le tte rs  lo ca ted  a t  th e  connection  
po in ts  - indicates the colour o f  e ither the 
wire itse lf o r  o f  the marking on the wire. If 
the letter has a  line drawn above it, this 
indicates the colour o f  the wire itself; i f  
there is no line above, the le tte r indicates 
the colour o f  the m arking on the wire. 
C onnecting  b locks - the first number 
and 'etterfs) inside the box indicates the 
size and colour o f  the connecting block. 
The 'asf num ber gives the exact location 
o f  the relevant wire in that connecting  
block.
For example:
3  B l 2  - shows that the wiring connector is 
blue in colour, and contains three wiring 
charnels; the wire shown in  the diagram 
is  located in the second channel o f  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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10.30 Wiring diagram for Visa diesel Saloons (continued)
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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 earty 1993
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TJmL.
m2 m 5

I I I I I
1 2 3 4  5

Vfmh VhfT/. 
m 6  m l

8
I I 

10 11

10 .3 J  Wiring diagram  for V isa  diesel V an s to early 19 9 3  (continued)



5 *1 4  E le c tr ica l s y s te m s

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)



1
5
10
25
45
46
50
75
85
1 1 0
114
115
130
131
132
136
140
142
1 4 5
158
170
175
180
185
1 9 0
192
2 2 5
2 2 9
230
231
2 3 6
237
2 5 8
2 5 9
2 6 0
262
2 6 3
280
2 8 5
2 9 0
2 9 5
300
302
340
3 5 5
365
370
3 8 5
386
3 9 0
3 9 6
4 2 0
4 4 0
441
4 4 2
4 4 3
4 4 5
4 4 6

Electrical system s

C iga r lig h te r
D is tr ib u to r
A lte rn a to r
H orn
Battery
M o n ito r in g  u n it 
Ig n it io n  c o il 
Ig n it io n  u n it  (m o d u le )
E le c tron ic  u n it  fo r  o i l  leve l 
P reheater c o n tro l u n it 
S p a rk in g  p lu g s  
H ea te r p lugs  
T D C  sensor 
Ig n it io n  p ic k  u p  N o  1 
Ig n it io n  p ic k  u p  N o  2 
Ig n it io n  va cuu m  sensor 
Speed sensor 
C om pu te r 
Flasher u n it
T a ilg a te  sw itc h e s  on  keyboard
T a ilg a te  c o n ta c t s w itc h
C o n ta c t s w itc h  fo r  d o o r  lo c k in g  d ev ice
C o n ta c t s w itc h  fo r  re v e rt in g  lam ps
S to p - la m p  c o n ta c t s w itc h
H a n d b ra k e  c o n ta c t  s w itc h
C o n ta c t s w itc h  o n  th ro t t le  sp in d le
C hoke  c o n ta c t s w itc h
A n t i- th e f t  d ev ice  c o n ta c t s w itc h
D o o r p illa r  c o n ta c t s w itc h  (L H  fro n t d o o r)
D o o r p illa r  c o n ta c t s w itc h  (R H  fro n t d o o r)
C o n ta c t s w itc h  fo r  b rake  f lu id  level 
C o n ta c t s w itc h  fo r  m in  w a te r  level 
L ig h t in g  s w itc h
S e lec to r s w itc h  fo r  w in d o w  w ip e r, flasher, h o rn
S e lec to r s w itc h  fo r  l ig h tin g , fla she r, horn
S w itc h  fo r  l ig h t in g , w in d sc re e n  w ip e r, fla she r, horn
S e lec to r s w itc h  fo r  screen w ip e /w a s h
A u x ilia ry -a ir  re g u la to r
C ondense r c o il "  +  "  te rm ina l
T achom eter
H orn  com pressor
S tarte r m o to r
F low m ete r
E lec tric  c u t-o u t  c o n tro l o n  p u m p  
L ig h tin g  fo r  heater c o n tro l 
A sh tray  lig h tin g  
B o o t lig h t in g
L ig h t in g  fo r  LH  n u m b e r p la te  
L ig h t in g  fo r  RH n u m b e r p la te  
L ig h t in g  fo r  a n t i- th e ft  s w itc h  
F loo r lig h tin g , passenger side 
Id le  c u t -o f f  
L H  s ide lam p 
RH s ide lam p 
L H  ta il lam p  
RH ta il lam p 
L H  rear lam p  (c lu s te r)
RH rear lam p  (c lu s te r)

4 5 7 LH s to p - la m p
4 5 8 RH s to p - la m p
4 6 0 L H  rear fo g la m p
461 R H  rear fo g la m p
4 6 2 L H  reve rs ing  lam p
4 6 3 R H  reve rs ing  lam p
4 7 0 Fuses reve rs ing  lam p
4 7 6 L H  d ip p e d  beam s
4 7 7 R H  d ip p e d  beam s
4 7 8 L H  m a in  beams
4 7 9 R H  m a in  beam s
4 8 0 LH  fro n t d ire c t io n  in d ic a to r
481 RH fro n t d ire c t io n  in d ic a to r
4 8 2 LH  rear d ire c t io n  in d ic a to r
4 8 3 RH rear d ire c t io n  in d ic a to r
4 8 8 LH  m a in  a n d  d ip p e d  beams
4 8 9 RH m a in  and  d ip p e d  beams
502 LH  rear loudspeake r
5 0 3 RH rear loudspeake r
511 Rear fo g la m p  s w itc h
5 2 0 S w itc h  fo r  L H  fro n t w in d o w  w in d e r
521 S w itc h  fo r  RH fro n t w in d o w  w in d e r
532 S w itc h  fo r  hea ted  rear w in d o w
547 C heck b u tto n  fo r  b rake  f lu id  leve l w a rn in g  lam p
5 5 0 S w itc h  fo r  rear w in d o w  w ip e /w a s h
551 S w itc h  fo r  rear screen in te rm itte n t w ip e r
5 5 8 S w itc h  fo r  a ir  c o o lin g  fan
5 7 0 S w itc h  fo r  hazard w a rn in g  s igna l
576 In jec to rs
5 8 0 Fuel g au ge
5 9 0 M a p  re a d in g  lam p
6 0 0 W in dscree n  w ip e r  m o to r
601 Rear w in d o w  w ip e r  m o to r
6 1 5 LH fro n t w in d o w  w in d e r  m o to r
6 1 6 RH fro n t w in d o w  w in d e r  m o to r
6 2 6 M o to r  fo r  RH fro n t d o o r  lo c k in g  dev ice
627 M o to r  fo r  LH  rear d o o r  lo c k in g  dev ice
6 2 8 M o to r  fo r  RH rear d o o r  lo c k in g  dev ice
6 3 4 E ngine  e le c tr ic  c o o lin g  fa n , RH
6 3 5 E ngine  e le c tr ic  c o o lin g  fa n . LH
6 4 0 C lock
6 5 0 O il p ressure  s w itc h
6 7 0 L H  head lam p
671 R H  head lam p
6 7 5 L H  fro n t b rake  pads
6 7 6 RH fr o n t  b rake  pads
6 8 0 W in d sc re e n  w asher pum p
681 Rear screen w a sh e r pum p
6 8 3 P etro l p u m p
6 9 0 C entre  in te r io r  lam p
7 2 0 D ia g n o s tic  socke t
721 R a d io  te rm ina ls
731 In je c tio n  re lay
7 3 3 E lec tric  fa n  relay
7 3 7 D ip p e d  beam s relay
7 4 3 H orn  co m p re sso r relay
761 F ro n t w in d o w  w in d e r  re lay
7 6 5 W in d sc re e n  w ip e r  relay

1 0 .3 M  K e y  to  w ir in g  d ia g ra m s  fo r  V is a  m o d e ls  to  e a rly  1993
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766 Rear screen w ip e r  relay 8 4 0 W ater tem pera tu re  sensor
770 R elays fo r  accesories 841 W ate r tem pera tu re  sensor ( in je c tio n )
772 R elay fo r  e le c tr ic  fan  2 n d  speed 8 4 2 O il pressure sensor
773 Relay reversing the  e le c tr ic  fan  speeds 8 4 3 O il tem pera tu re  sensor
788 E lectric  fan  2 n d  speed resistance 8 5 0 Electric fa n  the rm a l s w itc h  o n  c o o la n t c irc u it
795 R heostat fo r  illu m in a tio n 855 W ater tem pera tu re  sw itc h
810 LH  side repeater 935 A ir c o n d it io n in g  c o o lin g  fan
811 RH side repeater 945 Heated rear w in d o w
835 Probe fo r  o il level 958 Preheating  w a rn in g  lam p

N o t a ll item s f it te d  to  a ll m odels

H a rn e s s  c o d e

A Front (n o  m ark on  feed and  fu n c tio n d iagram s) M Engine

B Electric fan N Rear d o o r
C LH fro n t door P In te rio r lam p, gauge
D D iagnostic R Rear

E B o o t lig h tin g s Ta ilga te . LH
F From LH  rear lam p  to  RH rear lam p T Ins trum en t pane l
G Rear screen w asher tim e -d e la y U Brake w ear
H Tailgate, RH V Rear w in d o w  w ip e r

J G auge W Rear w in d o w  w ip e r
K Passenger's door Y In jection

L W in d o w  w in d e r  lo c k in g  device

C o lo u r

Z

c o d e

Ig n itio n

B W h ite M v M auve
BL Blue N Black
G Grey Or Orange
Ic Transparent R Red
J Y e llo w V Green
M B ro w n

10 .3N  K ey  to  w irin g  d ia g ram s  fo r  V isa  m o d e ls  to  early  1 99 3  (continued)
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45 Battery
46 In s trum en t panel
110 Pre-heater con tro l
115 Pre-heater p lugs
130 TD C  sensor
168 B a tte ry  connecto r
229 'Ig n itio n ' sw itch
300 S ta rte r m o to r
340 Fuel p u m p  s to p  so leno id
470 Fuses
654 O ver-pressure  w a rn in g  sw itch
846 E lectrom agne tic  t im in g  con tac t

Harness cods
A Front harness
CN Batte ry  negative
CP B a tte ry  p os itive
M Engine harness
M B Ju nc tio n  box earth
N Pre-heater harness
T In s trum en t panel harness

77777;

1 0 .3 0  W ir in g  d ia g ra m  -  BX T u rb o  m o d e ls
For co lour code see key to  main wiring diagrams
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1 0 .3 P  W ir in g  d ia g r a m  f o r  C 1 5 /C h a m p  V a n  f r o m  e a r ly  1 99 3
Starting, pre-heating and cooling
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• i  i  i  i i  i i

1 2 3 4 S 6 7 I 9 10 11 12 13 14 15 II 17 II II 20 21 22 23 24 25 21 27 21 21

1 0 .3 Q  W ir in g  d ia g ra m  f o r  C 1 5 /C h a m p  V an  f ro m  e a r ly  1993
Instrum ent panel
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5

10.3R Wiring diagram for C15/Champ Van from early 1993
Ughting
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10.3S  W ir in g  d ia g ra m  fo r  C 1 5 /C h a m p  V a n  f r o m  e a r ly  1993
Signalling
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10.3T Wiring diagram for C15/Champ Van from early 1993
Wipers, heating and interior equipment
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No Description No Description

1 Cigar ligh te r 489 RH headlam p
10 A lte rna to r 511 Rear fog la m p  sw itc h
25 Horn 558 Heater b lo w e r sw itch
45 B atte ry 570 Hazard w a rn in g  lam p sw itch
46 Ins trum e n t panel 580 Fuel gauge
110 Pre-heater co n tro l un it 600 W indscreen  w ip e r m o to r
115 Pre-heater p lugs 634 LH coo ling  fan
130 TDC sensor 635 RH coo ling  fan
145 Flasher un it 640 Clock
180 Reversing lam p sw itch 650 O il pressure sw itch
185 Brake la m p  sw itch 675 LH fro n t brake pad w e a r ind ica to r
190 H andbrake sw itch 676 RH fro n t brake pad w e a r ind ica to r
229 Ign ition  sw itch 680 W indscreen  w asher pum p
230 LH fro n t cou rtesy  lam p sw itch 690 In te rio r lam p
231 RH fro n t cou rtesy  lam p sw itch 720 D iagnostic socket (TDC)
236 Brake f lu id  level sw itch 721 Radio p o w e r supp ly
260 L igh ting  sw itch 765 W indscreen  w ip e r re lay
262 W ip e r sw itch 770 A ccessory su pp ly  re lay
300 S tarte r 772 C ooling  fan  relay
340 S top  so lenoid 773 C ooling  fan  in ve rte r re lay
355 Heater con tro l illum ina tion 850 T w o -s ta ge  the rm o -sw itch
365 A shtray  illum ina tion 855 T em pera tu re  w a rn in g  la m p  sw itch
380 LH sill panel lam p 935 H eater b lo w e r fan
381 RH sill panel lam p 958 Pre-heater p lug  w a rn in g  lam p
38b N um ber p la te  lam p
440 LH sidelam p
441 RH sidelam p Harness code
442 LH tail lam p EP N um ber p la te  lam p
443 RH ta il lam p FD RH ta il lam p
457 LH brake lam p FG LH ta il lam p
458 RH brake lam p M T Engine
462 LH reversing lam p M V C ooling  fan and pre  heating
463 RH revers ing  lam p PB Dashboard
470 Fuses RG LH rear
480 LH fro n t ind ica to r lam p TB Ins trum e n t panel
481 RH fro n t in d ica to r lam p UD RH brake pad w e a r w arn ing
482 LH rear ind ica to r lam p UG LH brake pad w e a r w arn ing
483 RH rear ind ica to r lam p CN B atte ry  negative
488 LH headlam p CP B atte ry  pos itive

10.3U Key to 10.3P to 10.3T
Not all Items are fitted to a ll models
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i

10.3V Wiring diagram for BX models with XUD7 or XUD9 engines
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n wrr

10.3W  W ir in g  d ia g ra m  f o r  BX m o d e ls  w ith  X U D 9  o r  X U D 9 A  e n g in e s  (n o t U K  m o d e ls )
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_TL TJC i

i

10.3X W ir in g  d ia g ra m  fo r  B X  T u rb o  w ith  X U D 7T E /Y  e n g in e  (no t U K  m o d e ls )
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t r /m in

10.3Y Wiring diagram for BX models with automatic transmission



No

10
35
40
50
52
59
101
144
152
216
255
300
317
322
350
429
442
443
498
499

Electrical system s 5*29

Description No Description
D is tribu to r 672 H ydraulic pressure sw itch
Battery 759 Exhaust gas recircu la tion  p um p*
Ins trum en t panel 783 Diagnostic socket
S upp ly  box 801 A u tom a tic  gearbox relay
Junc tion  box 863 A tm ospheric  pressure sw itch  resistance
Pre-heating con tro l unit 974 Coolant the rm o -sw itch *
Pre-heater plugs • N ot U K  m odels
Exhaust gas recircu la tion ECU*
F lyw heel sensor Harness code
A u to m a tic  gearbox sw itch A A 'Ign ition '
A ir  cond ition ing  com pressor AV Front
'Ig n itio n ' sw itch CN Battery negative
H ydrau lic  level sw itch CP Battery positive
E nrichm ent sw itch DP A n ti-po llu tio n  (not UK)
S tarte r m o to r FR Rear lam ps
S top  solenoid MB Junction  box earth
Canister-purge so leno id* MF Lighting earth
Advance co rrection  solenoid M T Engine
LH reversing lam p PB Dashboard
RH reversing lam p PR P rehea ting

RG Left rear
RS S tarte r in h ib ito r re lay (autom atic transmi:

5

10.3Z Key to  10.3X to  10.3Y
Not all items are fitted to all models



Chapter 6
Clutch, transmission and driveshafts

Contents
Automatic transmission fluid - renew a l...........Refer to Main Manual Kickdown cable (automatic transmission) - a d ju s tm e n t.....................  6
Description - g e n e ra l................................................................................. 1 Manual transmission - dismantling and 'eassem bly ............................  3
Driveshaft oil seals - removal and refitting ........................................... 5  Manual transmission -  removal and re fittin g .........................................  2
Driveshaft rubber bellows - removal and re fit t in g ...............................  4

Degrees of difficulty
Easy, suitable for Fairly easy, suitable Fairly difficult. Difficult, suitable for Very difficult.
novice with little fo r beginner w ith ^ suitable for competent experienced DIY suitable for expert DIY
experience som e experience ^ DIY mechanic * mechanic * o r professional *

Specifications
Single dry plate w ith diaphragm spring. Cable operated

C lu tc h
Type ..............................................................................
Friction plate diameter

Except BX T u rb o .......................................................................................... 200 mm
BX T u rb o .......................................................................................................  215 mm

Lining thickness ..............................................................................................  7.7 ± 0.3 mm
Release bearing type  ............................................................................................  Sealed ball
Pedal free play ................................................................................................  Not applicable
Pedal travel:

Visa ............................................................................................................ 120.0 mm minimum
BX ............................................................................................................ 130.0 to  150.0 mm

M a n u a l tra n s m is s io n
Type ............................................................................................................  Four or five forward speeds and one reverse, synchromesh on all

forward gears
Designation and type:

Pre 1989 models:
Visa Van ................................................................................................... BE 1 (BM61) 5-speed
Visa 17D and 17 R D ................................................................................. BE1 (BM60) 4-speed or BE1 (BL04) 5-speed
BX17D .....................................................................................................  BE1 (BL03) 5-speed
BX 19D and 19R D ................................................................................... BE1 (BL04) 5-speed or BE1 (BL62) 5-speed

1989 - on  models:
4-spee d .................................................................................................  BE 3/4
5-spee d .................................................................................................  BE 3/5

Ratios (overall):............................................... BM60 BM61 BL03 BL04 BL62
1st .......................................................... ............................................. 3.31:1 3.31:1 3.31 3.31:1 3.31:1
2nd .......................................................... .............................................  1.88:1 1.88:1 1.88 I 1.88:1 1.88:1
3rd .......................................................... ............................................. 1.15:1 1.15:1 1.28 1.28:1 1.28:1
4th .......................................................... ............................................. 0.80:1 0.80:1 0.97 0.97:1 0.97:1
5th .......................................................... ..................................................................................... - 0.76 1 0.76:1 0.76:1
Reverse........................................................ .............................................  3.33:1 ‘ 3.33:1 3.33 3.33:1 3.33:1
Final d r iv e ................................................... ............................................. 3.59:1 3.81:1 4.19:1 3.94:1 4.06:1

Oil type/specification ...................................................................................... Gear oil. viscosity SAE 75W/80W
Oil capacity (depending on m odel)...............................................................  2.0 ±  0.2 litres
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A u to m a tic  t ra n s m is s io n
Type ..............................................................................................................  Four forwards and one reverse gear
Designation..........................................................................................................  Z F 4 H P 1 4
Ratios (overa ll):...................................................................................................  U p to  1988

1s t ...........................................................................................................
2nd ...........................................................................................................
3rd ............................................................................................................
4th ............................................................................................................
R everse............................................................................................................  0.663

Final drive r a t io ...................................................................................................  51/59
Oil type/specification ........................................................................................ Dexron II type ATF
Oil capacity (drain and re f i l l) ............................................................................  2.5 litres

D riv e s h a fts
Type

Grease capacity:
Inner (tri-axe) jo in t ..........................................................................................  150 grams
Outer (CV) jo in t ............................................................................................... 100 grams

T o rq u e  w re n c h  s e tt in g s
Driveshaft n u t .....................................................................................................  250
Engine-to-transmission b o l t s ..........................................................................  40
Left-hand engine mounting nut .....................................................................  35
Left-hand engine mounting stud to  transm ission........................................ 35
Right-hand driveshaft intermediate bearing retaining b o l t s ..................... 10

Z F 4 H P 1 4
U p to  1988 From  1988
0.564 0.606
0.321 0.344
0.234 0.251
0.174 0.186
0.663 0.711
51/59 49/51
Dexron II type ATF
2.5 litres

Solid shaft w ith inner tri-axe joints and
jo ints

150 grams
100 grams

Nm Ib f f t
250 185
40 30
35 26
35 26
10 7

1 Description - general

Clutch components are virtually identical to  
those used in pe tro l-engined models. 
However, on models w ith BE3 transmissions, 
instead of the clutch release fork pivoting on a 
ball stud, a p ivo t shaft is used (see
I l lu s t r a t io n ) .  R e fe r  t o  th e  m o in  m a n u a ls  fo r  
re p la c e m e n t de ta ils .

A BE1 type manual transm ission is fitted. 
On V isa m odels the  procedures fo r  the 
five-speed version are described in  the Visa 
main manual. The differences applicab le to 
the four-speed transmission are described in

this Chapter. For BX m odels the procedures 
are identical to  those fo r the  BL type 
transmission given in the BX Main Manual.

The BE3 transm iss ions progressively 
rep laced the  BE1 transm issions from  the 
beginning o f 1989, the main difference being 
in the gearsh ift com ponents. The driver will 
no tice  that reverse gear is now  in  the  same 
plane as 2nd and 4 th  gears -  oppos ite  5th 
gear, when applicable - and the lifting  collar
b e lo w  th e  g e a r k n o b  fo r  s e le c t in g  ro vo rs o  go a r
is now  obsolete.

2 Manual transmission - ^
removal and refitting ^

R em oval
1 Jack up the front o f the vehicle and support 
on axle stands (see “ Jacking and vehicle  
support"). Also jack up the rear o f the  vehicle 
and support on axle stands so that the vehicle 
is level.
2 Remove the a ir cleaner (Chapter 4).
3 Remove the batte fy and its tray.
4 Unscrew the dra in plug(s) and dra in  the 
transm ission o il in to  a container. On 
completion refit and tighten the plug(s).
5 U nbo lt the  earth cable from  the 
transmission.
6 U nbo lt the  high pressure pum p on BX 
m odels from  the  transm ission, leaving the 
lines attached. Remove the  vacuum  pum p 
completely on Visa models (Chapter 7).
7 Unbolt the cable guide where fitted.
8 Disconnect the c lu tch cable and position it 
to  one side. Recover the  pushrod and, if  fitted.

the balance weight and the return spring (see 
illustrations).
9 D isconnect the  gearchange con tro l rods 
(and cable if fitted).
10 Pull out the rubber cotter and disconnect 
the speejom eter cable. Position it  to  one side.
11 Remove the left-hand front roadwheel.
12 Unbolt the  inner sh ie ld  from  the wheel 
arch (where fitted).
13 Disconnect the wiring from  the reversing
lamp switch.
14 D isconnect the  fron t track con tro l arms 
from  the stub axle carriers and, on BX models, 
unscrew the  nut and separate the  left-hand 
link rod from the anti-roll bar.
15 Have an assistant pull the left-hand strut 
outwards w h ile  the  le ft-hand driveshaft is 
levered from the  differentia l s ide gear. Hold 
the strut outwards w ith a  block o f wood.
16 On BX models manufactured before July 
1984 the left-hand differential side gear must 
be supported using a dow e l, preferably 
wooden. If th is  precaution is no t taken, the 
side gea-s may become misaligned when the 
right-hard driveshaft is removed.
17 Loosen the  tw o nuts reta in ing the 
right-hand driveshaft intermediate bearing in 
the  bracket bo lted to  the rear o f the  cylinder 
b lock and turn the bolt heads through 90° to 
release the bearing.
18 Have an assistant pull the  right-hand 
wheel outwards w h ile  the  right-hand 
driveshaft is removed from the differential side 
gear. Hold the  wheel and stru t ou t w ith a 
block o f <vood.
19 Position a p iece o f thin board over the 
radiator to protect it from  possible damage.
20 Remove the starter motor.
21 On BX m odels unbo lt the  hydraulic

1.1 C lu tch  release p ivo t s h a ft -  BE3 
transm ission

a Bearings
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pressure regulator from  the transmission 
leaving the pressure lines attached.
22 Unbolt and remove the transm ission-to- 
engine lower cover.
23 Support the engine under the sump with a 
trolley jack and Nock o f wood.
24 Unscrew the nut from the left-hand engine 
mounting and remove the rubber mounting.
25 On Visa models unbolt the support bracket.
26 Unscrew the  le ft-hand m ounting stud 
from the transmission.
27 Lower the engine tw o  or three inches, or 
on BX m odels un til it  touches the 
crossmember.
28 Unscrew and remove the four 
engine-to-transmlssion bolts.
29 L ift the transm ission d irectly  from  the 
engine keeping it horizontal until clear of the 
clutch, then lower It to  the ground.

R efitting
30 Refitting is a reversal o f removal, but 
before lifting the transmission onto the engine, 
tem porarily hold the c lu tch  release arm in 
p o s it io n  u s in g  w iro  as s h o w n  (se e  
illustra tion) Remove the wire after fitting the 
mounting bolts. Make sure tha t the  tw o  
dowels are in place on the mating face o f the 
transm ission. When fitting  the  left-hand 
mounting s tud apply locking flu id  to  its 
threads before tightening to  the  specified 
torque. Tension the hydraulic pum p or 
vacuum pump drivebelt. referring to Chapter 1 
of th is manual fo r Visa models or the main BX 
model manual. Refill the transmission w ith oil 
as described in Chapter 1.

3 Manual transmission - ^
dismantling and reassembly j k

D ism antling
1 The four-speed and five-speed manual 
transmissions differ on ly in respect o f the 5th 
gear and its  associated components.
2  T o  remove the com ponents the input and 
ou tpu t shafts m ust be  locked before 
unscrewwig the end nuts. The beet way to  do 
th is  is to  engage a  gear then im mobilise the 
input shaft using an old c lutch d isc to  which a 
metal bar has been welded (see illustration) 
It is  unwise to  attem pt to grip the input shaft 
splines with any other too l as damage may be 
caused.

3  W ith the Input and ou tput shaft nuts 
slackened continue as described fo r the 
five-speed transmission.

Reassem bly
4 When reas»embling the transm ission use 
the same method deecnbed in paragraph 2 to 
tighten the shaft nuts. Remember to  stake the 
nuts after tightening them.

4 Driveshaft rubber bellows - ^
remova and refitting

Rem oval
1 W ith the driveshaft removed (refer to  the 
relevant manual for petrol-engmed models for

2.30 U sing tw o  bo lts  and w ire  to  ho ld  the 
c lu tch  release arm  w h ile  re fittin g  the 

transm ission

2.8B Rem oving the ba lance w e igh t from  
the  c lu tch  cable

Lever (A) welded to o ld  clutch d isc (driven 
plate) (B)

2.8C Feeding the  c lu tch  cable th rough the 
bracket

4.1 P lastic s traps on the  ou ter rubber 4.2 Rem oving the  rubber be llow s from  the  4.3 Driveshaft o u te r Joint re ta in ing c irc lip  
be llow s o u te r Joint housing (arrowed)
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4.4A R em oving the  o u te r ru b b e r be llow s 
fro m  the  d rivesha ft

4 .4B  P las tic  sea ting  (arrow ed) fo r  the  
o u te r ru b b e r be llow s

4.6 Rem oving the  in ne r ru b b e r bellows

4.7 Separa ting  the  d rive sh a ft and ro lle rs  
fro m  th e  in ne r jo in t  housing

4.8 Le ft-h and  d rive sh a ft w ith  ro lle rs  
re ta ined  w ith  adhes ive  tape

4.9 Rem oving the  p ressu re  pad and spring 
fro m  th e  in ne r jo in t  housing

4.12 Inner ru b b e r b e llo w s  lo ca ted  o n  the 
d rivesha ft

rem oval procedure) loosen the  c lips  on the 
outer rubber bellows. If plastic straps are fitted 
cu t them  free w ith snips (see illustra tion).
2  Prise the  be llow s large d iam eter from  the 
outer jo in t housing (see illus tra tion ), then tap 
the  cen tre  hub ou tw ards us ing a  so ft metal 
d rift to  release it  from  the  re ta in ing  c irc lip . 
S lide the  ou ter jo in t com p le te  from  the 
driveshaft splines.
3 Extract the c irc lip  from  the  groove  in the 
driveshaft (see illus tra tion ).
4  Prise o ff the rubber be llows. If necessary 
remove the plastic seating from  the recess in 
the driveshaft (see illustra tions),
5  Loosen the  c lip s  on the  inner rubber

bellows. If p lastic  s traps are fitted  cu t them 
free.
6 Prise the  be llow s la rge diam eter from  the 
inner jo in t housing and s lid e  the  rubber 
bellows o ff the  ou ter end o f the  driveshaft 
(see illustra tion).
7  Mark the driveshaft and inner jo in t housing 
in relation to  each o ther then separate them, 
keeping the  ro lle rs  engaged w ith  their 
respect ve spigots (see illus tra tion).
8  Clean aw ay the  grease then  reta in the 
rollers ts ing  adhesive tape (see illustration)
9 Remove the pressure pad and spring from 
inside the inner jo in t housing (see illustration)

4.11 In je c tin g  g rease  in to  the  in ne r jo in t 
housing

4.15A T ighten the  m eta l c l ip . . .

4.15B . . .  and bend it  b a ck  unde r the 
buck le

http://rutracker.ora
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R efitting
10 C lean aw ay the  grease then begin 
reassem bly by inserting the  pressure pad 
and spring in to  the inner jo in t housing w ith 
the housing m ounted upright in a  soft-jawed
vice.
11 Inject half the required amount of grease 
in to the inner jo in t housing (see illustra tion).
12 Locate the new inner rubber bellows 
halfway along the driveshaft (see illustra tion).
13 Remove the adhesive tape and insert the 
driveshaft in to the housing.
14 Inject the remaining amount o f grease in 
the joint.
15 Keeping the  driveshaft pressed against 
the Internal spring, re fit the rubber bellows 
and tighten the clips. Metal type clips can be 
tigh tened using tw o  pliers, b y  ho ld ing the 
buckle and pulling the c lip  through. Cut off the 
excess and bend the c lip  back under the 
buckle (see illustrations).
16 F it the p lastic  seating in  the driveshaft 
recess and refit the new rubber bellows small 
diameter on it.
17 Refit the c irc lip  in the driveshaft groove.
18 Inject the required amount o f grease in the 
outer jo in t then insert the driveshaft. engage 
the splines, and press in  until the c irc lip  snaps 
into the groove.
19 Ease the  rubber bellows on to  the outer 
jo int, and fit the tw o  clips, tightening them  as 
previously described.

5 Driveshaft oil seals -  removal 
and refitting

I
Rem oval
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 wheels on BX models.
2  Unscrew the dra in  plug(s) and dra in  the 
transm ission o il in to  a  container. On 
completion refit and tighten the plug(s).
3  D isconnect the fron t track  con tro l arms 
from the s tub axle carriers (see illus tra tion), 
and, on  BX m odels, unscrew the nu ts and 
separate the link rods from  the anti-roll bar.
4  Have an assistant pull the left-hand wheel 
ou tw ards w h ile  the  le ft-hand driveshaft is 
levered from  the differentia l side gear. Hold 
the strut outwards w ith a  block o f wood.
5 On BX m odels m anufactured before July 
1984 the left-hand differential side gear must 
be supported using a dowel, preferably 
w ooden. If th is  precaution is not taken, the 
side gears may become misaligned when the 
right-hand driveshaft is  removed.
6  Loosen the  tw o  nu ts retaining the 
right-hand driveshaft intermediate bearing in 
the bracket bo lted to  the rear o f the cylinder 
block and turn the bo lt heads through 90° to 
release the bearing.
7  Have an assistant pull the right-hand wheel

5.3 D isconnecting  a f ro n t tra c k  con tro l 
arm  (BX model)

5.8 Levering a  d riveshaft and o il sea l from  
the  transm ission

5.11 A  The righ t-hand  d rivesha ft o il sea l is  
supp lied  w ith  a  p ro tec to r

5.11B R ight-hand d riveshaft o il seal 
ins ta lled  ready fo r  d riveshaft re fitting

5.12 R e fitting  the  righ t-hand  d riveshaft

outw ards w h ile  the  righ t-hand driveshaft is 
removed from the differential side gear. Hold 
the strut ou t w ith a  b lock of wood.
8 Using a screwdriver lever the o il seals from 
the transmission (see illustra tion).

R efitting
9 C lean the o il seal seatings in  the 
transmission.
10 Press the new left-hand o il seal squarely 
in to the transmission until flush using a block 
o f wood.
11 The new righ t-hand o il seal is  supplied 
w ith  a pro tector to  be  used when fitting  the 
d riveshaft. F irst rem ove the  p ro tec to r and

5.14 R ight-hand d riveshaft rubber dust 
seal

press the o il seal square ly in to the 
transmission until flush using a  block of wood. 
Refit the  protector having app lied  a  little 
grease to  the seal lips (see illustrations).
12 Insert the righ t-hand driveshaft while 
gu id ing the in term ediate bearing in the 
bracket (see illustration).
13 Pull out the protector and discard it. The 
protector is sp lit so that it w ill pass over the 
driveshaft.
14 Slide the rubber dust seal next to  the oil 
seal (see illustration)
15 Refit and tighten the intermediate bearing 
bolts.
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5.16 R e fittin g  th e  le ft-ha nd  d rivesha ft

16 A pp ly  a litt le  grease to  the  le ft-ha nd  oil 
seal lips then  insert the  le ft-hand  d riveshaft 
(see illus tra tion ).
17  Reconnect the front track contro l arm s to 
the  s tu b  ax le  ca rrie rs  and , o n  BX m odels, 
reconnect the anti-ro ll bar links.
18 Lower the  vehicle to  the  ground and refill 
the  transm iss ion w ith  o il as described  in 
Chapter 1.

6 Kickdown cable (autom atic ^  
transmission) - adjustm ent ^

1 B efore a ttem p ting  to  ad ju s t the  k ickdow n 
cable, m ake sure tha t the fuel in jection pump 
is co rrec tly  tim ed and adjusted, and that the 
th ro ttle  cable is functioning correctly.
2  Check that, w ith  the th ro ttle  pedal released, 
the  k ickdow n inner cab le at the pum p is free 
o f  tension w ithou t be ing slack. There should 
be a  clearance o f 0.5 to  1.0 mm between the 
lug on the  cab le  and the  t ip  o f the  ad juster. 
S lacken the  ad jus te r lo cknu ts , and tu rn  the 
ad jus te r If necessa ry  u n til the  se tting  is 
correct.
3  Have an ass is tan t depress the  th ro ttle  
pedal as fa r as, bu t not beyond, the k ickdown 
po in t. In th is  position , m easure the  distance 
from  the  lug  to  the  ad jus te r t ip  “ X " (see 
illu s tra tio n ). It should be 39 mm.
4 Have the assistant depress the pedal to  the 
floo r, and re-m easure  the  lu g -to -a d ju s te r

distance. Now  it  should be 47 mm.
5 If e ither o f  the  las t tw o  va lues were 
incorrect, reposition the  k ickdow n cab le end 
within the lim its o f the  adjustm ent slot on  the 
pum p le/er.

6.3 K ic k d o w n  cab le  ad jus tm en t
For X  see text



Chapter 7
Braking and hydraulic systems

Contents
Brake vacuum pump (Visa models) - removal and re fitt in g ................  5
Brake vacuum pump (C15 Van) • g e n e ra l..............................................  6
Brake vacuum pump (C15 Van) - removal and refitting .....................  7
Descnption - g e n e ra l..................................................................................  1

Master cylinder (Visa models) - genera ................................................ 2
Pedal cross-tube (Visa models) - remo/al and re fin in g ....................... 4
Servo unit (Visa models) -  g e n e ra l........................................................... 3

Degrees of difficulty
E a s y , surtabie for F a ir ly  e a s y , suitable F a ir ly  d i f f ic u lt ,  1 D if f ic u l t ,  sutefcle fcr ^ V e ry  d i f f i c u l t  ^

novice wrthWtJe fo r begnner wtth suitable fo r com petent ^  experienced DIY suitable for expert DIY ^
experience ^ som e experience ^ D IY m echaric  ^  j mechanic ^ or protessonai ^

Specifications
G eneral
System t y p e ..................................................................

Front b rakes  (Visa m odels)
Disc d ia m e te r................................................................
Minimum disc th ickn e ss ..............................................
Maximum disc ru n -o u t................................................
Maximum variation o f disc th ickn e ss .......................
Minimum disc pad Iming thickness .........................

R ear b rakes  (Visa m odels)
Maximum drum internal diameter:

S a lo o n .........................................................................
Van .........................................................................

Brake lim iter adjustment (Van models):
Cable ciamp-to-lever contact faces clearance . .

T orque w ren ch  settings (Visa m odels)
Brake vacuum pum p (direct-driven from  camshaft)
Cross-tube b ra cke ts .....................................................
Master c y lin d e r.............................................................
Rear hub nut (Saloon models) ..................................
Servo u n i t ......................................................................

Discs front, drums rear on Visa models. Discs all round on BX models. 
Cable-operated handbrake on rear wheels fo r Visa models and front 
wheels for BX models.

247.0 mm
8.0 mm 
0.07 mm
0.02 mm
2.0 mm

181.0 mm
229.6 mm

4.0 to  5.0 mm

Nm Ibf f t
25 18
14 10
8  6
190 140
8 6



1 Description - general

1 In V isa  m od e ls  th e  b ra k in g  system  is 
s im ilar to  tha t fo r  pe tro l eng ine m odels, bu t 
th e re  is in s u ffic ie n t vacuum  fo r  a  vacuum  
servo unrt. A  vacuum  pum p, driven from  the 
cam sh a ft, is  th e re fo r*  used. T he  vacuum  
servo unit and m aster cylinder are located on 
the  le ft-h a n d  s id e  o f  th e  bu lkhead . A 
c ro s s -tu b e  m o u n ted  ins ide th e  passenger 
c o m p a rtm e n t links  th e  b rake  p e da l to  the 
vacuum  servo unit.
2  On BX m odels the hydraulic braking system 
is v irtua lly identical to  that on petrol-engined 
m odels. The h igh pressure p u m p  is 
belt-driven from  a pulley attached to  the  end 
o f the camshaft. The pum p m ounting bracket 
is bolted to  the top  o f the  tran*m i»*ion a *  also 
is the  adjusting link (s e e  i l lu s t r a t io n * )
3 Apart from  the different location o f the  high 
pressure  pum p, the  hyd rau lic  system  
com ponents and procedures are as descnbed 
in the  mam BX manual.

2 Master cylinder (Visa 
models) - general

1 The master cylinder is located on the  servo 
un it on  the left-hand side o f the  bulkhead (see 
illustrations).
2 Removal and re fittin g  p rocedures can be

1.2B HP pump pivot bolt on BX models

found in the main manual, but before starting 
work rem ove the  air c leaner and battery.

3 Servo unit (Visa models) -
general

1 The servo un it is  loca ted  on the  le ft-hand 
s ide o f the  bulkhead
2 Removal and refitting procedures are given 
in  the  m ain m anual, bu t access to  the 
m oun ting  nu ts is ga ined b y  ex tra c tin g  the 
c ross-head  screw s and rem oving the 
left-hand s ide shelf (see Illustrations)

4 Pedal cross-tube (Visa
models) - removal and ^
refitting ^

R em o va l
1 Disconnect the battery negative lead.
2  Extract the  cross-head screws and remove 
the  righ t-hand s ide she lf (s e e  i l lu s t r a t io n s )  
Similarly rem ove the  le ft-hand side shelf.
3  Remove the  steenng colum n as descnbed 
fo r petrol-engined models.
4  D isconnect the  accelerator cab le from  the 
pedal.
5  Disconnect the  c lu tch  cab le from the  pedal.
6  Remove the  c lev is  pin and d isconnect the 
servo un it pushrod from  the  cross-tube.
7  D isconnect the  w iring  from  the  stop-lam p 
switch.
8  Unscrew the nuts and detach the le ft and

1.2C H P  p u m p  m oun ting  b ra cke t o n  BX 
m odels

right-hanc brackets from  the bulkhead.
9  Extract the spring clipe and disconnect the 
link from the brake pedal and cross-tube.
10 W ithdraw the  brackets from  each end of 
the  cross tube, then w ithdraw  the  cross-tube 
from  the  vehicle.

R efittin g
11 R e fittn g  is  a  reversal o f rem oval, but 
adjust the  c lu tch  and accelerator cables.

5 Brake vacuum pump (Visa ^
models) - removal and J *
refitting ^

N o te : This section  describes the procedure  
fo r  m ode's w ith  be lt driven vacuum  pumps. 
Refer to  Section 7, fo r camshaft driven types.

R em oval
1 R e m o v *  th e  a ir  c le a n e r a n d  d u c tin g .
2 Disconnect the  inlet and outlet hoses.
3  Loose r the  pivot and adjustment link bolts 
and nuts, sw ive l the vacuum  pum p upwards 
and stop the dnvebelt from the  puHeys.
4  Unscrew the bolts and remove the  vacuum 
pum p from  the  m oun ting  b racke t and 
adjustment link.

R efittin g
5 Refitting is a  reversal o f removal, but swvsl 
the  pum p dow nw ards un til the  drivebe* 
tension is as given In the Specifications before 
tightening the pivot and adjustment link bolts 
and nuts. W ith  the  veh ic le  on leve l ground, 
unscrew  the  fille r/leve l p lug  and check that

7*2  Braking and hydraulic system s

3.2A Extract the shelf cross-head  
sc re w s. . .

3 .2 B  . . .  f o r  a c c e s s  t o  th e  s e r v o  u n it 
m o u n t in g  n u ts  (a r ro w e d )

1 .2 A  H P  p u m p  a d ju s t in g  b o l t  o n  B X  
m o d e ls

2 .1  M a s te r  c y l in d e r  m o u n t in g  n u ts  
( a r ro w e d )  o n  V is a  m o d e ls
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4.2A Removing the right-hand shelf side 4.2C Brake pedal and cross-tube  w ith 
shelf removed

the oil level is  up  to  the bottom o f the hole. If 
not, top -up w ith the correct grade o f oil then 
refit and tighten the plug.

6 Brake vacuum pump (C15 
Van) - general

G ene ra I

1 For the period from  Decem ber 1989 to 
January 1991. C15 Vans were fitted  w ith a 
vane-type brake vacuum  pum p, driven 
d irectly  from  the rear o f the cam shaft. This 
m odification resulted in a  m odified cylinder 
head, incorporating mounting bo lt holes for 
the pump, and an oil channel that passes oil 
from the engine lubrica tion system  to  the 
pump. The end o f the (shorter) camshaft also 
incorporates a slot for engagement w ith the 
pump dnve dog.
2 On models between January 1991 and early 
1993, the original (longer) camshaft is fitted,
w ith  th «  o r ig in a l b e lt -d r iv e n  v a c u u m  p u m p  
d r ive n  fro m  a  pu lley  o n  th e  e n d  o f th e  cam sha ft.
3 From early 1993. the XUD 7 engine featured 
an improved (second generation) direct-driven 
vane-type brake vacuum pump, and the engine 
was modified as described in paragraph 1.

7  Brake vacuum pump (C15 
Van) - removal and refitting *

Note: This section describes the procedure  
fo r models w ith vacuum pum ps that are driven 
directly from the camshaft. Refer to Section 5. 
for be lt driven types.

Rem oval
1 Loosen the c lip  and disconnect the vacuum 
hose from the vacuum pump (see illustration).
2  Unscrew the m ounting bo lts  and remove 
the brake vacuum pump from the end o f the 
cylinder head (see illustrations).
3  Extract the tw o  O-rings from the grooves in 
the pump (see illustrations).
4  Using a  small screwdriver, extract the filter 
from the oil lubrication channel in the vacuum 
pump.

R efitting
5 Before refitting the pump, clean the O-ring 
grooves, and also clean the mating surfaces 
o f the pum p and cy linde r head. Clean the 
filter, or if  necessary renew it.
6  Locate the filte r in  the  oil lubrication 
channel.
7 Fit new O-rings in the grooves on the pump, 
and lightly oil them.
8 Locate the pump on the end o f the cylinder 
head, making sure tha t the dog engages 
co rrec tly  w ith  the end o f the  cam shaft. To 
avoid the O-rings being displaced, align the 
slot in the end of the camshaft w ith the dog on 
the vacuum pump before refitting the pump.
9 Insert the mounting bolts, and tighten them 
to  the specified torque,
10 Connect the vacuum hose and tighten the 
clip
11 Start the engine, and check that the brake

pedal operates correctly, with assistance from 
the vacuum pump. Check around the pump 
for signs o f oil leakage.

7.2A U nscrew  the  m ounting  bolts

7.1 D isconnecting the  vacuum  hose from  
the vacuum  pump

7.2B . . .  and rem ove the  vacuum  pum p

4
__&

7.3A R em oving the  la rge O -ring  . . . 7.3B . . .  and small O -ring  from  the  grooves 
in  the  pump
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Chapter 8
Suspension and steering
Contents
Descnption - g e n e ra l..................................................................................  1 Front track control arm (Visa models) • removal, overhaul and refitting 2
Front anti-roll bar (Visa models) - removal and refitting ..................... 3 Steering gear (Visa models) - removal and re fitting ..............................  4

Degrees of difficulty
Easy, suitable for ^  
novice w ith little 
experience ^

Fairly easy, suitable 
fo r beginner with 
som e experience ^

Fairly dtfficult,
suitable fo r competent ^  
DIY mechanic ^

Difficult, suitable fo r ^  
experienced DIY J jc  
mechanic ^

Very cifficult, ^
suitable for expert DIY ^  
o r professional ^

Specifications
F ro n t s u s p e n s io n
Type:

Visa m ode ls ..................................................................................................... Independent, MacPherson strut and coil spring, w ith anti-roll bar.
Front subframe carries track control arms, steering gear and anti-roll 
bar

BX m ode ls .......................................................................................................  Independent, w ith upper and lower arms, hydropneumatic cylinders

Wheel alignment: V isa BX
C a m b e r...........................................................................................................  0 °1 6 '± 3 0 ’ 0° ±30’
Castor

Pre August 1985 m o d e ls .........................................................................  1°20’ ±  30’ 2’ t  35 ‘
August 1985 on models .........................................................................  1°33’ ±  30’ 2° ±  35 ’

Steering axis inclination .............................................................................. 9°16’ ± 4 0 ’ 12*
Toe setting:

Pre August 1 9 8 5 .......................................................................................  2.0 ± 1 m m  (toe-out) 0  to  3.0 mm (toe-out)
August 1985 ..............................................................................................  0  to  2.0 mm (toe-in) 0  to  3.0 m m  (toe-out)

R e a r s u s p e n s io n
Type:

Visa m ode ls ..................................................................................................... Independent, trailing arms and hydraulic dampers w ith co il springs
BX m ode ls .......................................................................................................  Independent, trailing arms, hydropneumatic cylinders

Wheel alignment: V isa BX
C a m b e r...........................................................................................................  1°30' 0 °0 9 '±  20'
Toe setting ..................................................................................................... 1.0 to  4.0 mm (toe-in) 0  to  5.0 m m  (toe-in)

S te e rin g
Type .............................................................................................................. Rack and pinion w ith safety column
Turning circle (between kerbs):

Visa .............................................................................................................. 10.06 m
BX:

Manual s teering.........................................................................................  10.17 m
Power steering .........................................................................................  10.37 m

W hee ls
Type .............................................................................................................. Pressed steel
Size:

Visa ......................................................................................................... 4.50 B 13 FH 4.35 or 4.30
BX .............................................................................................................. 5.00 B 14 FH 4.25

Tyres
Size:

Visa .............................................................................................................. 145 SR 13 o r 155 SR 13
BX .............................................................................................................. 165/70 R 14
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T o rq u e  w re n c h  s e t t in g s  (V isa  m o d e ls ) Nm Ib f f t
Anti-ro ll bar to  track  contro l am i .................................................... ..............  75 55
Anti-ro ll bar m o u n tin g ......................................................................... ..............  35 26
Anti-ro ll gu ide bar to  anti-roll b a r .................................................... ..............  30 22
Anti-ro ll guide bar to  s u b fra m e ......................................................... ..............  25 18
Steering gear m ounting .................................................................... ..............  35 26
Steering shaft to  p in io n ....................................................................... ..............  15 11
Track con tro l arm  p ivo t b o l t ............................................................. ..............  35 26
Track rod end n u t ................................................................................ ..............  35 26

2.2 F ro n t tra c k  c o n tro l a rm  in ne r p iv o t b o lt 
(arrow ed) on V isa m od e ls

2.6 F ro n t tra c k  c o n tro l a rm  c o m p o n e n ts  fo r  V isa m odels
1 Track con tro l a rm  3  P ivo t bush
2  A n ti-ro ll ba r bushes

1 D escrip tio n  - general

O n Visa m odels the  fron t subfram e d iffe rs 
from  that fitted  to  petro l engine m odels in that 
it  carries the  tra c k  con tro l arm  inner pivots, 
the steering gear and the  an ti-ro ll bar th a t is 
m ounted from  the  rear. In a ll o th e r respects 
the  com p on en ts  and w o rk  p rocedures are 
sim ilar to  those described fo r the  GTi model in 
the main Visa manual.

The suspension and steering com ponents 
fitted  to  BX m odels are identical to  those on 
petro l engine models.

2 F ro n t tra c k  c o n tro l a rm  (Visa ^  
m odels) - removal, overhaul ^
and refitting ^

R em oval
1 Jack up the front o f the vehicle and support 
on  axle  s tands  (see -Ja ck in g  a n d  veh ic le  
support"). A pp ly  the handbrake and remove 
the roadwheel.
2  U nscrew  the  nu t from  the  inner p ivo t bo lt 
(see illus tra tion).
3  Have an assistant hold the  suspension strut 
pressed inw ards then  rem ove the  b o lt and 
release the strut. Note tha t the  bo lt head faces 
to  the  rear.
4  Unscrew the  c lam p bolt securing the  lower 
balljoint to  the  hub carrier, then drive a wedge 
in to the s lo t and release the lower suspension 
arm . Rem ove the  ba lljo in t p ro te c to r where 
fitted.

5  U nscrew  the  nu t fro m  the  end o f the 
a n ti-ro ll ba r, rem ove the  w asher, and 
w ithdraw  the  track con tro l arm.

O ve rh a u l
6 The ru b b e r bushes m ay be renew ed if 
necessary. Lever o r drive out the  anti-ro ll bar 
bushes. Ideally , th e  p ivo t bush  shou ld  be 
pressed ou t using a  bench press o r fly  press. 
However, it  is  poss ib le  to  rem ove and insert 
tho  bush uc ing a long bo lt, nu t and waohors 
and a metal tube (see illus tra tion ).

R e fittin g
7 Refitting is a reversal o f removal, bu t tighten 
the  b o lts  to  the  spec ified  to rqu e  w ith  the 
w eight o f  the vehicle on  the fron t suspension. 
On com pletion check and if  necessary adjust 
the steering angles and front wheel alignment.

3  Front a n ti- ro ll b a r (Visa 
m odels) - removal and 
re ftting

R em oval
1 Jack up the front o f the  vehicle and support 
on  axle  s ta n d s  (see “ Jack ing  a n d  vehicle  
support"). A pp ly  the  handbrake and remove 
both roadwheeis.
2  Remove one track con tro l arm, referring to 
Section 2.
3 Unscrew the  nu t securing  the  remaining 
end o f  Ihe a n ti- ro ll b a r to  the  o ther track 
contro l arm and recover the  washer.
4  Unbolt the gu ide bar from the subframe.
5  Unscrew the  m oun ting  c la m p  b o lts  (see 
il lu s tra t io n )  and w ith d ra w  the  an ti-ro ll bar 
ove r the  sub fram e. If necessary disconnect 
the  gearchange rods to  p rov ide  additional 
w orking 'oom.

3.5 A n t i- ro ll ba r m ou n tin g  c la m p  b o lts  3.7A G uide b a r a d ju s tm e n t c la m p  fo r  the 
(a rrow ed ) on V isa  m o d e ls  an ti-ro ll b a r o n  V isa m ode ls
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3.7B Diagram  o f an ti-ro ll b a r and s teering  ge ar fo r  V isa m odels

1 Track con tro l arm  inner p ivo t bolt
2  A nti-ro ll ba r front mounting nut
3  Lower balljoint pinch-bolt
4 Rear mounting clamps

5 Guide bar adjustment clamp
6 Guide bar
7 A nti-ro ll bar

R efitting
6 Examine the rubber bearings fo r damage 
and de terio ra tion , and renew them  if  
necessary.
7  Refitting is a reversal o f removal, but delay 
fu lly tightening the  clam p bo lts  until the full 
w e ight o f the  veh ic le  is on  the  suspension. 
The guide bar bo lt (see illu s tra tio n ) should 
also remain loosened until a fter the  bearing 
c lam p bo lts  have been tigh tened and its 
length should be su itab ly  ad justed (see 
illustration).

R em oval
1 Jack up the front o f the vehicle and support 
on axle  s tands (see "Jacking a n d  vehicle 
support"). Apply the handbrake. Remove the 
front roadwheels.

2  Unscrew the  nu ts from  the  track  rod end 
ba lljo in t s tud s  and, w ith  a  ba lljo in t sp litte r, 
d isconnect the  ba lljo in ts  from  the steering 
arms.
3  Unscrew and rem ove the  p inch-bo lt 
securing the bo ttom  o f the  steering shaft to 
the steering gear pinion splines.
4  Unscrew the m ounting  bo lts  (see 
illus tra tion ), and w ithdraw  the steering gear 
sideways from the subframe.

R efittin g
5 Begin refitting by centralising the  rack. To 
do this, disconnect the  rubber bellows and set 
the  rack to  the  dim ension shown (see 
illustra tion).
6  W ith the  steering wheel in the 
straight-ahead position, refit the steering gear 
and connect the  steering shaft to  the pinion 
splines.
7  Refit and tighten the mounting bolts to  the 
specified torque.
8  Insert the  steering sha ft p inch -bo lt and 
tighten it.

4.5 Steering rack cen tra lis ing  d im ension 
fo r  Visa m odels

A = 72.5 m m  (2.85 in)

9 Reconnect the rubber be llow s to  the 
steering gear.
10 Reconnect the  track  rod ends to  the 
steenng arms and tighten the nuts.
11 Refit the front roadwheels and lower the 
vehicle to  the ground. On com pletion check 
and if  ner.assary ad just the  fron t wheel
alignment.

4 S teering gear (Visa models)
re m o va l a n d  re fitt in g
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D im e n s io n s  a n d  w e ig h t s .............................................................. REF»1
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Dimensions and weights
N o te : A ll figures and dim ensions are ap p ro x im a te  an d  m ay vary 
according to  model. Refer to m anufacturer’s data fo r exact figures.

Dim ensions
Overall length:

Visa S a lo o n .............................................................................  3.725 m
C15/Champ V a n ....................................................................  3.995 m
BX S a lo o n ................................................................................  4.237 m
BX E s ta te ..................................................................................  4.399 m

Overall w idth:
Visa S a lo o n .............................................................................  1.526 m
C15/Champ V a n ....................................................................  1.636 m
BX .......................................................................................  1.682 m

Overall height:
Visa S a lo o n .............................................................................  1:410 m
C15/Champ Van ....................................................................  1 .801m
BX S a lo o n ................................................................................  1.360 m
BX E sta te ..................................................................................  1 .431m

Wheelbase:
Visa Saloon/Van ....................................................................  2.420 m
BX .......................................................................................  2.660 m

W eights
Kerb weight:

Visa S a lo o n ............................................................................. 890 kg
C15/Champ Van ....................................................................  850 kg
BX Saloon (non-Turbo) ........................................................  990 kg
BX Saloon (T u rb o ).................................................................. 1025 kg
BX Estate (non-Turbo)........................................................... 1037 kg
BX Estate (Turbo) .................................................................. 1077 kg

M aximum trailer weight:
Visa Saloon/Van .................................................................... 750 kg
BX ......................................................................................  1100 kg

Maximum roof rack load:
Visa Saloon/Van ....................................................................  60 kg
BX S a lo o n ................................................................................ 75 kg
BX E sta te ..................................................................................  100 kg

Gross train weight:
Visa Saloon/Van ....................................................................  2050 kg
BX Saloon ................................................................................ 2600 kg
BX E sta te ..................................................................................  2700 kg



REF*2 Conversion factors

Length (distance)
Inches (In) x 25.4 = Millimetres (mm) x 0.0394 Inches fin)
Feet (ft) x 0.305 = Metres (m) x  3.281 Feet (ft)
Miles x 1.609 = Kilometres (km) x 0.621 Miles

Volume (capacity)
Cubic inches (cu in; in1) x 16.387 = C ubic centimetres (cc; cm1) x 0.061 C ubic inches (cu in; in’ )
Imperial p in ts (Imp pt) x  0.568 = Litres (1) x 1.76 Imperial pints (Imp pt)
Imperial quarts (Imp qt) x  1.137 = Litres (1) x 0.88 Impenal quarts (Im p qt)
Imperial quarts (Imp qt) x  1.201 = US quarts (US qt) x 0.833 Imperial quarts (Imp qt)
US quarts (US qt) x  0.946 » Litres (I) x 1.057 US quarts (US qt)
Imperial gallons (Imp gal) x 4 546 = Litres (I) x 0.22 Impenal gallons (Imp gal)
Imperial gallons (Imp gal) x 1.201 = US gallons (US gal) x 0.833 Impenal gallons (Imp gal)
US gallons (US gal) x 3.785 = Litres (I) x 0.264 US gallons (US gal)

Mass (weight)
Ounces (oz) x 28.35 = G ram s (g) x 0.035 Ounces (oz)
Pounds Ob) x 0.454 = Kilograms (kg) x 2.205 Pounds Ob)

Force
Ounces-force (ozf; oz) x  0.278 » Newtons (N) x 3.6 Ounces-force (ozf; oz)
Pounds-force (lbf; lb) x 4.448 ■ Newtons (N) x 0.225 Pounds-force Obf; lb)
Newtons (N) x 0.1 = Kilogram s-force (kgf; kg) x 9.81 Newtons (N)

Pressure
Pounds-force per square inch x 0.070 = Kilogram s-force per square x 14.223 Pounds-force per square inch
(psi; Ibf/in1; lb/in') centim etre  (kgf/cm*; kg/cnV) (psi; lbf/in*; lb/in')
Pounds-force per square inch x 0.068 = Atm ospheres (atm) x 14.696 Pounds-force per square inch
(psi; Ibf/in*; lb/in') (psi; Ibf/in*; lb/in')
Pounds-force per square inch x 0.069 = Bars x 14.5 Pounds-force per square inch
(psi; Ibf/irV; lb/in') (psi; lbf/in*; lb/in')
Pounds-force per square inch x 6  895 = Kilopascals (kPa) x 0.145 Pounds-force per square inch
(psi; Ibf/in*; lb/in') (psi; lb f/n*; lb/in7)
Kilopascals (kPa) x 0.01 = Kilogram s-force per square 

centim etre  (kgf/cnV; kg/cm 7)
x 98.1 Kilopascals (kPa)

Millibar (mbar) x 100 = Pascals (Pa) x 0.01 M illibar (mbar)
M illibar (mbar) x 0.0145 = Pounds-force per square inch 

(psi; lb f /n ';  lb/in ')
x 68.947 M illibar (mbar)

M illibar (mbar) x 0.75 ■ M illimetres o f mercury (mmHg) x 1.333 M illibar (mbar)
M illibar (mbar) x 0.401 = Inches o f water (lnH20) x 2.491 M illibar (mbar)
Millimetre® o f m ercury (mmHg) x 0.535 = Inches o f water (lnH20) x 1.868 Millimetres o f m ercury (mmHg)
Inches o f water (inH20) x 0.036 = Pounds-force per square inch

(psi; lb f/n 1; lb/in ')
x 27.68 Inches o f water fmH20)

Torque (moment of force)
Pounds-force inches x 1.152 = Kilogram s-force centimetre x 0.868 Pounds-force inches
(lbf in; lb  in) (kg f cm ; kg cm) Obf in; lb  in)
Pounds-force inches x 0.113 ■ Newton metres (Nm) x 8.85 Pounds-force inches
(lbf in; lb  in) Obf in; lb  in)
Pounds-force inches x 0.083 = Pounds-force feet (lbf ft; lb  ft) x  12 Pounds-force inches
(lbf in; lb  in) (lbf in; lb  in)
Pounds-force feet (lbf ft; lb  ft) x 0.138 = Kilogram s-force metres 

(kg f m; kg m)
x  7.233 Pounds-force feet Obf ft; lb  ft)

Pounds-force feet (lbf ft; lb  ft) x  1.356 = Newton metres (Nm) x 0.738 Pounds-force feet Obf ft; lb  ft)
Newton metres (Nm) x 0.102 = Kilogram s-force metres 

(kg f m; kg m)
x  9.804 Newton metres (Nm)

Power
Horsepower (hp) x 745.7 = W atts (W) x  0.0013 Horsepower (hp)

Velocity (speed)
Miles per hour (miles/hr; mph) x 1.609 = Kilom etres per hour (km/hr; kph) x 0.621 M iles per hour (miles/hr; mph)

Fuel consumption*
Miles per gallon (mpg) x 0.354 *  Kilom etres per litre (km/1) x  2.825 M iles per gallon (mpg)

Temperature
Degrees Fahrenheit = (°C x  1.8) ♦  32 Degrees Celsius (Degrees Centigrade; °C) -  (*F -  32) x  0.56

• I t  is  c o m m o n  p ra c t ic e  to  c o n v e r t fro m  m ile s  p e r  g a llo n  (m p g ) to  l i t r e s /100 k ilo m e tre s  0 /1 00km ), w h e re  m p g  x  1/100 k m  -  2 8 2



Buying spare parts R E F *3

Spare p a rts  are available from  many 
sources, inc lud ing  m aker’ s appo inted 
garages, accessory shops and m otor (actors. 
To be sure o f  ob ta in ing the co rre c t pa rts , it 
w ill som etim es be necessary to  quo te  the 
veh ic le  id en tifica tion  num ber. If possib le , it 
can also be useful to  take the o ld  part along 
fo r pos itive  id en tifica tion . Item s such as 
s tarte r m o to rs  and a lte rna to rs m ay be 
available through a  sen/ice exchange scheme
-  any parts returned should always be clean.

Our advice regarding spare part sources is 
as follows.

O ffic ia lly  a p p o in te d  d ea lers
T h is  is the  best source o f pa rts  th a t are 

pe cu lia r to  you r car, tha t are o therw ise  not 
generally available. It is  also the only place at 
wh ich you should buy parts if your vehicle is 
still under warranty.

A ccess o ry  shops
These are o ften  very  go od  p laces to  buy 

m ate ria ls  and com p on en ts  needed fo r the 
m ain tenance  o f you r ca r (e.g. o il filters, 
drivebelts, o ils  and greases, etc.). They also 
se ll genera l accessories, usua lly  have

conven ien t open ing hours, charge lower 
p rices and can o ften  be found  not fa r from 
home.

M o to r  facto rs
G ood fac to rs  w ill s to c k  all the more 

im portant com ponents tha t wear ou t relatively 
q u ick ly  (e.g. c lu tch  com ponents , p istons, 
valves, exhaust system s. brake 
cylinders/pipes/hoses/seals/shoes and pads, 
etc.). M o to r factors w ill o ften  provide new or 
recond itioned  com ponents on a  pa rt 
exchange basis - th is can save a considerable 
amount o f money.

Vehicle identification
M od ifica tions  are a con tinu ing  and 

unpublished process in vehicle manufacture, 
quite apart from  major m odel changes. Spare 
parts manuals and lis ts  are com piled upon a 
num erica l basis, the ind iv idua l vehicle 
num bers being essentia l to  co rre c t id e n tifi­
cation o f the com ponent required.

When ordering spare parts, always g ive as 
m uch inform ation as possible. Q uote the car 
model, year of manufacture and vehicle iden­
t ifica tio n  an d /o r engine num bers as 
appropriate (see illus tra tions).

T he  chassis o r  id e n tifica tio n  nu m be r is  
stam ped on the m akers plate tha t is located 
on th e  righ t fron t w hee l arch in the  engine 
com partm en t. On som e m odels a  chassis 
nu m be r is also stamped on to  a  plate located 
on the  front panel.

T he  vehicle type  can be found stam ped into 
the d rip  rail next to  the right front wing.

T he  engine serial num ber is  stamped in the 
cen tre  and a t the front o f the engine.

T he  transmission num ber is  stamped on the 
transm ission casing.

Some later m odels also have a  replacement 
pans identification num ber on  the right hand 
front wheel arch.

Individual com ponents, such as the starter 
m otor, a lternator, in jection pum p, e tc ., also 
have iden tifica tion  num bers stam ped on the 
com ponents themselves.

V eh ic le  id e n tific a tio n  p la te  lo c a tio n s  (typ ica l BX m odel)

1 Transmission num ber 5  Chassis number
2 Engine num ber 6  P a in t num ber
3 Manufacturers p late 7 M ode l year
4  Replacement pans number

Lo ca tion  o f  veh ic le  id en tifica tio n  p late 
(Visa m odels)

Veh ic le  id en tifica tio n  p late
1 Vehicle identification number
2  Gross vehicle weight
3  Gross train weight
4  M axim um  w eight on  front axle
5 M axim um  w eight on  rear axle



R E F » 4  General repair procedures
W henever servicing, repair o r  overhaul work 

is carried ou t on  the car o r its  com ponents, 
observe the  fo llo w in g  p rocedures and 
instructions. This w ill assist in  carrying o u t the 
operation efficiently and to  a  professional 
standard o f workm anship.

Jo in t m atin g  faces an d  gaskets
W hen separa ting  com p on en ts  a t the ir 

m ating faces, never insert screwdrivers or 
sim ilar im plem ents in to the  jo in t between the 
faces in order to  prise them apart. This can 
cause severe dam age w hich results In oil 
leaks, coolant leaks, etc upon reassembly. 
Separation is usually achieved b y  tapping 
along the jo in t w ith a soft-faced ham m er in 
order to  break the seal. However, note that 
th is  m ethod m ay no t be  su itab le  where 
dow els are used fo r com ponent location.

Where a gasket is used between the  mating 
faces o f tw o  components, a  new one m ust be 
fitted on reassembly; fit it dry unless otherwise 
stated in  the  repair procedure Make sure that 
the mating faces are clean and dry. w ith  all 
traces o f o ld  gasket removed. When cleaning a 
jo in t face, use a too l which is unlikely to  score 
o r damage the face, and remove any burrs or 
nicks w ith an oilstone or fine file.

M ake sure tha t tapped holes are cleaned 
w ith  a  p ipe cleaner, and keep them  free o f 
jo in ting  com pound. If th is  is being used, 
unless specifica lly instructed otherwise.

Ensure tha t all orifices, channels or pipes 
are clear, and b low  through them , preferably 
using com pressed air.

O il seals
Oil seals can be removed by levering them 

out w ith a w ide flat bladed screwdriver or 
similar implement. Alternatively, a  number of 
self-tapping screws may be screwed into the 
seal, and these used as a purchase fo r pliers or 
some similar device in order to  pull the seal free.

Whenever an o il seal is  removed from  its 
working location, e ither individually o r as pari 
o f an assembly, it  should be renewed.

The very fine sealing lip o f the seal is  easily 
dam aged, and w ill no t seal if  the surface it 
con tacts is no t com plete ly clean and free from 
scratches, nicks or grooves. If the original 
sealing surface o f the com ponent cannot be 
restored, and the m anufacturer has no t made 
provis ion fo r slight re location o f the  seal 
relative to  the  sealing surface, the com ponent 
should be renewed.

Protect the  lips o f the  seal from  any surface 
wh ich m ay dam age them  in the course of 
fitting. Use tape or a  con ica l sleeve where 
possible. Lubricate the seal lips w ith  oil before 
fitting and. on dua l-lipped seals, fill the  space 
between the lips w ith grease.

Unless otherw ise stated, o il seals m ust be 
fitte d  w ith  th e ir sea ling  lip s  tow a rd  the 
lubricant to  be  sealed.

Use a  tubular drift o r  block o f w o od  o f the 
appropriate size to  Install the seal and. if  the 
seal housing is shouldered, drive the  seal 
dow n to  the  shoulder. If the  seal housing is

unshouldered, the  seal should be fitted  with 
its  fa ce  flush w ith  the  housing to p  face (unless 
otherw ise instructed).

S crew  threads an d  fastenings
Seized nuts, bo lts  and screws are qu ite a 

com m on occurrence where corrosion has set 
in. and the  use o f  penetrating o il or releasing 
flu id  w ill o ften overcom e th is  problem  if the 
offending item  is soaked fo r a  while before 
attem pting  to  release it. The use o f an  im pact 
d rive r m ay a lso provide a means o f releasing 
such  s tubborn fastening devices, when used 
in con ju nc tion  w ith  the  appropria te  
screw driver bit or socket. If none o f these 
m ethods works, It m ay be necessary to  resort 
to  th e  carefu l application o f heat, o r  the use o f 
a  hacksaw or nut sp litte r device.

S tuds  are usually removed b y  locking two 
n u ts  together o n  the threaded part, and then 
us ing  a spanner o n  the low er nut to  unscrew 
the  s tud. S tuds o r bo lts  w h ich have broken off 
be low  the  surface o f  the  com ponent in which 
th e y  are m ounted can som etim es be removed 
us ing  a  s tud  extractor. A lways ensure th a t a 
b lin d  tapped hole is com ple te ly free from  oil. 
grease, w a te r o r other flu id  before installing 
the  bolt o r  stud. Failure to  d o  this cou ld cause 
the  housing to  crack due to  the  hydraulic 
ac tion  o f the  b o lt o r  s tud  as it Is screwed in.

W hen tigh tening a  castellated nu t to  accept 
a  sp lit pin, tighten the  nut to  the specified 
to rque , where applicable, and then tighten 
fu rthe r to  the next split p in  hole. Never slacken 
the nu t to  align the  sp lit pin hole, unless stated 
in  th e  repair procedure.

W hen checking or retightening a  nut o r bo lt 
to  a  specified to rque setting, s lacken the nut 
o r  b o lt by a quarter o f a  turn, and then 
retighten to  the  specified setting. However, 
th is  should no t be  attem pted w here angular 
tigh ten ing has been used.

F o r som e screw  fasten ings, no tab ly  
cy linde r head bolts or nuts, torque wrench 
se ttings are no longer specified fo r the latter 
stages o f tightening, "ang le-tighten ing" being 
ca lled  up instead. Typically, a  fairty low torque 
w re nch  se tting  w ill be  ap p lied  to  the 
bo lts /nu ts  in the  correct sequence, followed 
by one or m ore stages o f tigh tening through 
specified  angles.

Locknuts, locktabs a n d  washers
A n y  fastening wh ich w ill rotate against a 

com p o n e n t or hous ing  during tigh ten ing  
should always have a washer between it  and 
the relevant com ponent or housing.

S pnng or sp lit washers should always be 
renewed when they are used to  lock  a  critical 
com p o n e n t such  as a  b ig -end  beanng 
retaining bolt o r  nut. Locktabs w h ich are 
fo lded  over to  retain a  nut o r bo lt should 
always be renewed

Self-locking nu ts can be re-used in non* 
critica l areas, providing resistance can be felt 
when the locking portion passes over the bolt 
or s tu d  thread. However, It should be noted 
tha t self-locking stiffnuts tend to  lose their

effectiveness after long periods o f use. and 
should then be renewed as a  matter o f course.

Split p ins must always be replaced with 
new  ones o f the  correct size fo r the  hole.

When thread-locking com pound is  found 
on the  threads o f a  fastener w h ich is  to  be re­
used. it  should be cleaned o ff w ith a wire 
b rush  and solvent, and fresh com pound 
applied on reassembly.

S p ecia l tools
Som e repair procedures in  th is  manual 

entail the  use o f special too ls  such as a  press, 
tw o  o r three-legged pullers, sp ring  com ­
pressors. etc. W herever possible, suitable 
readily-available a lternatives to  the  manu­
facturer’s specia l too ls  are described, and are 
shown in  use. In som e instances, where no 
alternative is possible, it  has been necessary 
to  resort to  the use o f a  manufacturer’s  tool, 
and this has been done fo r reasons o f  safety 
as well as the effic ient com pletion o f the  repair 
operation Unless you  are h igh ly-skilled and 
have a  thorough unders tand ing  o f  the 
p rocedures described , never a ttem p t to 
bypass the use o f any specia l too l when the 
procedure described specifies its  use. Not 
on ly is there a  very great risk o f personal 
in jury, bu t expensive  dam age cou ld  be 
caused to  the  com ponents involved.

E nvironm ental considerations
W hen disposing o f used engine oil, brake 

flu id, antifreeze, etc, g ive due consideration to 
any detrim ental environmental e ffects. D o not. 
fo r instance, pour any o f the above liquids 
dow n dra ins in to the general sewage system, 
or on to  the ground to  soak away. M any local 
counc il refuse tips  provide a  facility fo r waste 
o il disposal, as d o  som e garages If none of 
these facilities are available, consult you r local 
Environm ental Health D epartm ent, o r  the 
National R ivers Authority, fo r further advice.

W ith  the  universal tigh ten ing-up o f legis­
lation regarding the  em ission o f environmen- 
ta lly-harm fu l substances from m otor vehicles, 
m ost vehicles have tam perproof devices fitted 
to  the m ain adjustm ent po in ts o f the  fuel 
system. These devices are pnm arily designed 
to  prevent unqualified persons from adjusting 
the  fuel/air m ixture, w ith the chance o f a 
consequent increase in tox ic  emissions. If 
such  devices are found during servicing or 
overhaul, they should, wherever possible, be 
renewed o r refitted In accordance w ith  the 
m anufacture r’s requ irem ents o r current 
legislation

Note: I t  is
a n tis o c ia l and  
i l le g a l to  dum p  
o il d o w n  the  
dra in . To find  
th e  lo c a tio n  o f 
y o u r  lo c a l o il 
re cyc lin g  
bank, c a ll th is  
n u m b e r free.



Jacking and vehicle support R E F *5

The Jack supp lied  w ith  the  vehicle too l kit 
should only be used fo r changing roadwheels 
(see illus tra tions). The jack and wheel brace 
are located either in the  engine com partm ent 
or in the luggage com partm ent, depending on 
the model. When carrying out any other kind 
o f w ork, ra ise the  veh ic le  us ing a hydrau lic

jack, and a lw ays supplem ent the  jack  w ith 
axle  s tands  po s itio ned  under the  vehicle 
jacking points.

W hen jacking up the  vehicle w ith  a trolley 
jack, position the  jack  head under one o f  the 
re levant jack ing  po in ts . D o n o t ja ck  the 
veh ic le  under the sum p o r any o f the steering

or suspension com ponents. Supplem ent the 
jack using axle stands. The jacking points are 
shown in the accompanying illustrations. 
N e ve r work under, around, o r  near a  raised 
vehicle, unless it  is  adequately supported in  at 
least two places.

J a c k  and w h ee l b ra ce  on V isa  Saloon 
m odels

F ro n t ja c k in g  p o in t (Visa m ode l shown)

A Ja ck  location hole  
B  Reinforced pane!

Jack ing  th e  rea r o f the  veh ic le  
(V isa m ode l shown)



R E F -6  Tools and equipment

Contents
Diesel-specific tools ...................................................................................... 2  Injector testing equipm ent ............................................................................ 4
Injection pum p testing and calibration equipm ent ...............................  5  Normal w orkshop t o o ls .................................................................................  1
Injection pum p tim ing to o ls .......................................................................... 3  Sm oke testing e q u ip m e n t............................................................................  6

1 Normal workshop tools

1 The decis ion  as to  w hat range o f to o ls  is 
necessary w ill depend on the  w o rk  to  be 
done , the  range o f veh ic les  w h ich  it  is 
expected to  encounte r, and n o t least the 
financial resources available. The too ls  m the 
fo llo w in g  lis t, w ith  ad d itio n s  as necessary 
from  the various categories o f d iesel-specific 
tools descnbed later, should be sufficient for 
ca rry ing  ou t m ost rou tine  m ain tenance and 
repair operations

Com bination  spanners (see be low  t 
Socket spanners (see below)
Ratchet, extension piece and universal 
jo in t (for use w ith  sockets)
Torque wrench
Angle tightening ind ica tor (see below)
Adjustable spanner
Set o f  sum p dram p lu g  keys
Strap o r chain w rench (for fuel an d  oil
filters)
O il dram tray
Feeler gauges
Combination pliers
Long nosed pliers
Seif-locking pliers (M ole wrench)
Screwdrivers (large and small, fla t blade
and cross blade)
Set o f  AJIen keys
Set o f  splm ed and T o n  keys and sockets 
(see below)
Ball pern hammer 
S oft-faced hammer 
Puller (universal type, w ith inter­
changeable jaws)
C old chisel
Scriber
Scraper
Centre punch
Hacksaw
File
Steel rule/straight-edge 
Axle stands and/or ramps 
Trolley jack  
Inspection light 
Inspection m irror 
Telescopic m agnet/p ick-up tool

S o c k e t a n d  s p a n n e r s ize
2  A good range o f  open-ended, rin g  and 
socke t spanners w ill be required. M ost 
modern veh ic les use m etric  size fasten ings 
throughout.
3  Split ring spanners (also known as flare nut 
spanners) are particu la rly  useful fo r dealing 
w ith fuel pipe unions, on w hich a  conventional

ring o r  socke t canno t b e  used  because the 
p ip e  is in  the  w ay. The m ost com m on sizes 
are 17 mm and 19 m m  on m etric systems.
4  Sockets are available in vahous drive sizes. 
The half inch square drive size is m ost widely 
used  and accep ts  m ost to rq u e  wrenches. 
S m a lle r d rive  s izes (X or '/« In) are useful for 
w o rk in g  in con fined  spaces, w h ile  fo r  large 
h igh -to rque fastenings (dnveshaft o r hub nuts, 
c ranksha ft pu lley bo lts) H inch drive is m ost 
satisfactory.
5  The hum ble  box  spanner sh o u ld  no t be 
overlooked. Box spanners are cheap and will 
som e tim es serve as a su b s titu te  fo r  a deep 
s o c k e t, tho ugh  they canno t be used w ith  a 
to rque  wrench and are easily deformed.

A n g ie  tig h ten in g
6 For fastenmgs such as cylinder head bolts, 
m any m anufacturers now  specify tightening in 
te rm s  o f angu lar ro ta tio n  ra the r than an 
absolute torque. A fte r an in itial ‘snug1 torque 
w rench setting, subsequent tightening stages 
are spe c ifie d  as angles through w h ich  each 
bo lt m ust be turned. Variations in tightening 
to rq u e  w h ich  cou ld  be caused b y  the 
p resence  or absence o f  d irt, o il e tc . on the  
b o lt th reads thu s  have no e ffec t. A  fu rther 
b e n e fit is  tha t the re  is no need fo r a  h igh- 
range torque wrench.
7  The ow ner-m echan ic w h o  expec ts  to  use 
th is  m ethod  o f tightening only once or tw ice  in 
the life  o f  the vehicle may be con tent to  make 
up a ca rd bo a rd  tem p la te , o r m ark  th e  bolt

heads w ith pamt spo ts, to  indicate the angle 
requ ired  G reater speed  an d  accu racy  will 
resu lt fro m  using one o f the  many angle 
tigh ten ing ind ica tors com m ercia lly  available. 
M ost o f them  are in tended fo r  use w ith  in 
drive sockets or keys (see illus tra tion).

S p lin ed  b o lt  heads
8 The conventional hexagon head bolt is being 
replaced in many areas by the splmed o r Torx ' 
head bolt This type o f bolt has m ultiple splines 
in  p lace  o f the  hexagon. A se t o f sp lined or 
Torx keys w ill be needed to  deal w ith  female 
splmed heads Torx bo lts  w ith male heads also 
ex is t, and fo r  these Torx sockets w ill be 
needed Both keys and sockets are available to 
accept X in  square dnves

2 Diesel-specific tools

B as ic  tu n e -u p  a n d  serv ice
1 Besides the norm al range o f spanners, 
screw drivers and so on. the  fo llow ing  tools 
and equipment w ill be needed for basic tune- 
up and service o pera tions :

Deep socket fo r  removing and tightening 
screw -in  in/ectors
O ptica l o r pulse-sensitive tachometer 
Electrical multi-meter, o r dedicated glow  
p lu g  tester
Compression o r leakdown tester 
Vacuum pum p and/or gauge

In je c to r  socket
2  The size m ost com m only required is 27mm. 
The socket needs to  be deep in  order no t to 
foul the  in jector body. On som e engines it also 
needs to  be thin-walled. Suitable sockets are 
so ld  b y  D ieseltune, Sykes-P ickavant and

1.7 S ykes-P ickavan t 800700 angle 
tigh ten ing  gear

2.5 D ieseltune DX 800 op tica l tachom ete r
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Snap-On, among others.

T a c h o m e te r
3  The typ e  o f tachom eter w h ich  senses 
ign ition  system  HT pulses v ia  an inductive  
p ick -up  cannot be used on d iese l engines, 
unless a device such as the Sykes-Pickavant 
tim ing light adapter is available
4  If an engine is fitted  wtth a  TDC sensor and 
a d iagnostic socket, an e lectron ic tachometer 
w h ich reads the signals from the  TDC sensor 
can be used.
5 N o t all engines have TDC sensors. On 
those w hich d o  not, the  use o f an optical or 
pulse-sensitive tachom eter Is necessary (see 
illustration)
6 The op tica l tachom eter reg isters the 
passage o f a pa in t m ark o r (more usually) a 
s trip  o f reflective fo il placed on the crankshaft 
pu lley. It is  no t so conven ien t to  use as the 
e lec tron ic  o r pu lse -sens ltlve  types, s ince  it 
has to  be  held so tha t it  can see' the pulley, 
bu t it  has the advantage that It can be used on 
any engine, petrol o r  diesel, w ith  o r w ithou t a 
diagnostic socket.
7  The pu lse-sensitive  tachom eter uses a 
transducer simitar to  tha t needed fo r a  tim ing 
ligh t. T he  transduce r con ve rts  hyd rau lic  or 
m echanical impulses In an  in jecto r p ipe  in to 
electrical signals, w h ich are displayed on the 
tachom eter as engine speed.
8  Some dynamic tim ing equipm ent for diesel 
engines incorporates a means o f d isp lay ing 
engine speed. If th is  equipm ent is available, a 
separate tachom eter w ill not be  required.
9  B o th  op tica l and pu lse-sensitive 
tachom eters are so ld by A. M. Test Systems 
and K en t-M oore . O ptica l tachom eters  are 
so ld  by (in te r alia) D ieeeltune. and pulse- 
sensitrve b y  Sounau and Bosch

D IY  a lte rn a tiv e  ta c h o m e te r
10 The owner-m echanic w h o  on ly wishes to 
check the  id le  speed o f  one engine 
occasionally m ay well fee l tha t the  purchase 
o f a  spec ia l tachom eter is no t Justified. 
Assuming that mains e lectric light Is available, 
the  use o f a  s trobo scop ic  d is c  is a cheap 
a lternative. The p rin c ip le  w ill be  fam ilia r to  
anyone w h o  has used such a  d isc  to  check 
the speed o f a record-player turntable.
11 A disc m ust be constructed o f stiff paper

o r c a rd  to  f it  on to  the  c ranksha ft pu lley (or 
cam sh a ft pu lley, if  appropria te  -  but 
rem em ber tha t th is  rotates at half speed). The 
d isc  shou ld  be w h ite  o r ligh t-co lou red , and 
d iv id e d  us ing  a  p ro tra c to r In to  regular 
segm en ts  w ith  heavy b lack  lines (see Tool 
Tip). The num ber o f  segm ents required w ill 
de p e n d  o n  the  des ired  id le  speed and the  
frequ en cy  o f the  a lte rna ting  cu rre n t supply. 
For th e  50 Hz supply used in  the  UK and most 
o f Europe the  figures are as follows:

Speed N o o f A ng le  p e r
(rpm ) segm ents segm en t
706 17 2 1 *1 1 ’
750 16 22* 30'
800 15 24*
857 14 25# 43'
923 13 27* 42'

12 A tta ch  the  d is c  to  the  c ranksha ft pulley 
and pos ition  the  ca r so tha t the  d isc  can be 
viewed using only artificial light. A  fluorescent 
tube  is  best. Fa iling th is  a  low -w a ttage  
incandescent bu lb  w ill g ive bette r results than 
a h igh -w a ttage  one . Run th e  eng ine a t id le 
and observe the  disc.

A  W arn ing  D o  n o t  ru n  the ang ina  
in  a  c o n fin e d  space w ith o u t som a  
means o f  a t t ra c t in g  th e  exhaust 
fum es.

13  I f  the  eng ine speed co rresponds to  the 
calcula ted disc speed, the d isc segm ents will 
a p p e a r to  be sta tionary . I f  the  speed is 
d iffe rent, the segm ents w ill appear to  d rift in 
the  d ire c tio n  o f engine ro ta tion  (too fast) or 
aga inst it  (too slow). The segm ents w ill also 
appear to  be s ta tionary at m ultip les o r sub­
m u ltip les  o f the ca lcu la ted speed - tw ice  or 
ha lf the  speed, and so on - so some com m on 
sense m ust be used.

E le c tr ic a l m u lti-m e te r  o r  g low  
p lu g  te s te r
14 I t  is  possib le to  test g low  p lugs and their 
con tro l c ircu itry w ith  a  multi-meter, o r  even (to 
a  lim ite d  exten t) w ith  a  12 vo lt tes t lam p. A 
purpose-m ade g low  p lug teeter w ill d o  the job 
fa s te r and Is m uch easier to  use. but on  the 
o th e r hand it  w ill no t d o  anyth ing e lse (see  
illu s tra tio n )
15 I I  it is  decided to  purchase a  m ulti-m eter, 
m ake sure tha t It has a high curren t range - 
ideally 0  to  100 am ps - fo r checking g low  plug

2.14 Dieseltune DX 900 g low  plug tester

2.15 Sykes-Plckavant 300510 engine 
analyser/multi-meter

curren t d raw . Som e m eters require  an 
exte rna l shu n t to  be fitte d  fo r  th is . An 
induc tive  c lam p connection  is p re fe rred  fo r 
h igh  curren t m easurem ent s ince It can be 
used w ithou t breaking in to the  c ircu it Other 
ranges required are d c  voltage (0 to  20 o r 30 
vo lts  is su itab le  fo r  m ost app lica tions) and 
res is tance . S om e m eters  have a  con tinu ity  
buzzer in  addition to  a  resistance scale ; the 
buzzer is  pa rticu la rly  useful w hen w ork ing  
single-handed (see Illustration)
16 G low  p lug  tes te rs  are available from  
m akers such  as Beru. D ieseltune and Kent- 
Moore. Som e incorporate a  'ho t test chamber' 
in which the heating o f individual plugs can be 
observed.

C om pression  te s te r
17 A te s te r spe c ifica lly  in tended lo r  diesel 
engines m ust be used (see Illustration) The 
push-in  connecto rs  used w ith  som e petrol 
engine com pression teeters canno t be used 
fo r  d iese l engines because o f the higher 
pressures involved. Insteed, the  diesel engine 
com pression tester screws in to an injector or 
g lo w  p lug ho le, us ing  one o f the  adapters 
supplied w ith the teeter.
18  M ost com pression teeters are used while

2.17 Dieseltune DX 511 compression tester
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2.20 Sykes-Pickavant 013800 leak-down  
tester

2 .22  Dieseltune DX 760 Mttyvac* test kit

cran k in g  the  eng ine on the  s tarte r m otor. A 
few . such as the  D ieseltune DX 511, can be 
used w ith  the  eng ine id ling. This g ives more 
re liab le  resu lts, s ince  it  is  hard to  guarantee 
tha t cranking speed w ill not fa ll in the  course 
o f  tes ting  a ll fo u r cy linde rs , whereas idle 
speed w ill remain constant.
19 Recording testers, wh ich produce a pen- 
and-ink  trace fo r each cylinder, are available 
from  A. M . Test System s and Kent-M oore. 
Non-recording testers are m ore com m on and 
are ava ilab le  from  D iese ltune and Sykes- 
P ickavan t as w e ll as the  m akers previously 
mentioned.

L e a k -d o w n  te s te r
20 The leak-down tester measures the rate at
wh ich a ir pressure is los t from  each cylinder, 
and can also be used to  pinpoint the source of 
pressure loss (valves, head gasket o r bores). It 
depends on the  ava ila b ility  o f  a  supp ly  of 
com pressed air. typ ica lly  a t 5  to  10 bar (73 to 
145 Ibf/in*). The sam e te s te r (w ith  different 
adapters) can be used on bo th  pe tro l and 
diesel engines (see illustration).
21 In use, the  tes te r is  connected  to  an air 
line  and to  an adap te r sc rew ed  in to  the 
in je c to r o r g lo w  p lug  hole, w ith  the  piston 
concerned a t TDC on the  com pression stroke. 
Leak-down testers are offered b y  Dieseltune, 
Sykes-Pickavant and others.

V acu u m  p u m p  a n d /o r  gauge
22 A vacuum  gauge, w ith suitable adapters, 
is  useful fo r locating blockages o r a ir leaks in 
the supp ly  s id e  o f  the fue l system . A simple 
gauge is used w ith  the  eng ine running to 
crea te  vacuum  in the  sup p ly  lines. A hand­
held vacuum pum p w ith  its  ow n gauge can be 
used w ithou t running the  engine, and is also 
useful fo r  b leed ing the  fue l system  when a 
hand p rim in g  p u m p  is n o t f itte d  (see 
illustration).

3 Injection pump timing tools

1 If w o rk  is undertaken w h ic h  d is tu rb s  the 
p o s itio n  o f the  fue l in jec tio n  pum p, certain 
to o ls  w ill b e  needed to  che ck  the  in jection 
tim ing on reassembly. This also applies if the 
pum p drive is d isturbed - including renewal of 
the  tim ing belt on  som e models. Checking of 
the  tim in g  is a lso a  necessary p a rt o f  fault 
d iagnosis when investigating com pla ints such 
as power loss, knock and smoke,

S ta tic  tim in g  too ls
2  S ta tic  tim ing is s till the  m ost w idely-used 
m ethod o f setting diesei in jection pumps. It is 
tim e -co nsu m ing  and som etim es messy. 
P recis ion  m easuring  ins trum en ts  are often 
needed fo r  dea ling  w ith  d is tr ib u to r pumps. 
G ood results depend on the skill and patience 
o f the operator.
3  The ow ner-m echan ic  w h o  w ill on ly  be

3.4 Dial test indicator and stand being 3 .6a  D TI and locally-m ade bellcrank
used to  check swirl cham ber protrusion adapter fo r tim ing a  Bosch VE pump

3.6b DTI and in-line adapter used fo r timing a Bosch VE pump
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3 .7  DTI and adapter used for tim ing Lucas/CAV pump

dea ling  w ith  one eng ine should re fer to  the 
appropriate text to  find ou t what too ls  w ill be 
requ ired. The  d iese l tun e -up  spec ia lis t w ill 
typ ica lly need the fo llow ing :

Dial test ind ica tor (DTI) w ith  m agnetic 
stand
DTI adapters a n d  probes fo r Bosch or 
C A V d is tribu to r pum ps  
Timing gear pins o r pegs (when applicable) 
Crankshaft o r  flywheel locking p ins (when 
applicable)

D ia l t e s t  in d ic a to r  a n d  m a g n e t ic  s ta n d

4 T h is is  a  use fu l w o rksho p  too l fo r  many 
opera tions  bes ides tim ing . It is  the  m ost 
accurate means o f checking the protrusion or 
recession  o f sw irl cham bers, p is to n s  and 
liners when renewing cylinder head gaskets. If 
m ajor overhauls are undertaken it  can also be 
used fo r measuring values such as crankshaft 
endfloat (see illustration).
5 T w o DTIs m ay be needed fo r  se tting  the  
tim ing on som e engines - one to  measure the 
pum p plunger o r ro tor movement and one to  
measure engine piston position.

D T I a d a p te rs

6 A dapte rs  and probes fo r  fitting  the DTI to 
the d is tribu to r pum p are o f various patterns, 
due partly to  the need to  be able to  use them 
in con d itio n s  o f po o r access on the  vehicle 
(see illustrations). This means that the same 
ad ap te r canno t necessarily  be  used on the 
sam e type o f  pum p and engine if  the  under­
bonnet layout is different. On the  bench it  is 
often possib le to  use s im pler equipment.
7  A sp ring -loa de d  p robe  is used on som e 
C AV/RotoD iesel pu m ps  to  f ind  the  tim ing 
groove in the pum p ro tor (see illustration).

T im in g  g e a r  p in s  o r  p e g s

8  P ins o r pegs are used on som e engines to 
lo c k  the  pum p a n d /o r the  cam sh a ft in a 
particu lar position. They are generally specific 
to  a  p a rtic u la r eng ine o r m anufactu re r. It is 
som e tim es  poss ib le  to  use s u ita b ly  sized 
do w e l rods, drill shanks or bo lts  instead. 

C r a n k s h a f t  o r  f ly w h e e l lo c k in g  p in s

9  These are used fo r  locking the crankshaft at 
TDC (or a t the  in jec tio n  p o in t on  som e 
m odels).
10  The  c ran ksha ft lock ing  p in  is inserted 
th rou gh  a  ho le  in  the  s ide o f the  crankcase 
a fter removal o f a plug, and enters a  slot in  a 
c ra n ksh a ft cou n te rw e ig h t o r w e b . The 
flyw h ee l p in  passes th rou gh  a  ho le  in  the  
flyw h ee l end o f the  c rankcase  and en te rs  a 
hole in  the flywheel. Again, suitably sized rods 
o r bo lts  can som etim es be used instead.

D y n a m ic  tim in g  tools
11 Dynam ic tim ing  on diesel engines has not 
ye t becom e w idespread, due no doub t in part 
to  th e  re la tive ly  expensive  equ ipm ent 
requ ired . A dd itio na lly , no t all veh ic le  
m anufacturers provide dynam ic tim ing values. 
In p rinc ip le  it  m akes possib le  m uch faster and 
m o re  accu ra te  check ing  o f the  in jec tion  
tim ing, jus t as on petro l engines. It can a lso be 
used to  ve rify  th e  op e ra tion  o f  co ld  start 
advance systems.
12 M ost dynam ic tim ing equipm ent depends 
on c o n ve rtin g  m echan ica l o r  hydrau lic 
im pulses in the  in jection system in to electrical 
signals. An alternative approach is adopted by 
one o r  tw o  m anufacturers w ho use an optical- 
to -e lec trica l conversion, w ith  a  sensor which 
sc re w s  in to  a  g lo w  p lug hole and 'sees ’ the

light o f com bustion. The electrical signals are 
used to  trigger a  tim ing light, or as part o f the 
in form ation fed in to a d iagnostic analyser.
13 N o t all d iese l engines have ready-m ade 
tim ing marks. If the  engine has a  TDC sensor 
(or p ro v is io n  fo r  f itt in g  one) and the  tim ing 
equipm ent can read the sensor output, th is is 
no t a p rob lem . S om e engines have neither 
tim ing m arks nor TDC sensors. In such cases 
th e re  is no  ch o ice  bu t to  estab lish  TDC 
accurately and m ake m arks on the flywheel or 
crankshaft pulley.

T im in g  l ig h ts

14 The s im p lest dynam ic  tim ing  equipm ent 
uses a transduce r to  convert the  pressure 
p u lse  in  the  in jec to r p ipe  in to  an e lectrica l 
s igna l w h ich  trigge rs  a  tim in g  ligh t. Such 
transd uce rs  are o f  tw o  type s  -  in -line  and 
c lam p-on (see illustration).
15 The in -line  transduce r is connected  in to 
N o 1 in jecto r p ipe  using adap te rs to  su it the 
fue l p ipe  un ions. The e lec trica l connection  
from  the  transducer goes to  the  tim ing light, 
w h ich  w ill a lso requ ire  a  12 v o lt o r  mains 
supply to  energise its  tube.
16 The c la m p -o n  transduce r is  used in  a 
sim ilar w ay but instead o f actually tapping into 
the  in je c to r p ipe  it  c lam ps o n to  it. The 
transduce r m ust be o f the  r ig h t s ize fo r  the 
pipe concerned and any d irt, rust o r  protective 
coating on the  pipe m ust be removed.
17 The position o f the c lam p-on  transducer 
on the p ipe  is im portan t. The in jection pulse 
take s  a fin ite  am ount o f tim e  to  trave l from  
one end o f the  p ip e  to  the  o the r. I f  the 
transducer is in the  wrong place, a  false result 
w ill be  ob ta ined . P lace the  transduce r as 
d irec ted  by the  eq u ipm en t o r  engine 
manufacturer.
18 The tim ing light itse lf m ay be an existing 
induc tive  typ e  ligh t no rm ally  used on petrol 
engines, if  the transducer ou tpu t is suitable. 
O ther types  o f transducer can  on ly be used 
w ith  the ir own tim ing light.

D ia g n o s t ic  a n a ly s e rs

19 D iagnostic engine analysers (Crypton, 
AVL, Souriau etc.) w ill display tim ing and speed 
inform ation w ith  the  a id  o f diesel adapters or 
interface units. These w ill normally be specific 
to  the  equ ipm ent concerned; consu lt the 
manufacturers for details.

3.14 Clam ping a  timing light transducer 
onto an injector pipe
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3.22a Sykes-Pickavant 300540 diesel 
timing light adapter

20  The o u tp u t from  the  Sykes-P ickavant 
d iese l ad ap te r can Be used to  d rive  the 
inductive HT p tck-up on a  d iagnostic analyser. 

Injection testers
21 In jec tion  tes te rs  are ha lfw ay between 
sim ple tim ing ligh t/tachom eter com binations 
and fu ll-b lo w n  d iagnos tic  analysers. They 
in te rp re t the  transducer ou tpu t to  p rov ide  a 
's ta rt-o f-in je c tion * s igna l, enabling 
com parison  to  be  m ade between a ll the 
in jec to rs  on an engine, so th a t de fective  
in jectors can be identified.
22 The d iese l ad ap te r so ld  b y  Sykes- 
P ickavan t fo r use w ith  a conven tiona l 
inductive tim ing  light has an in jection testing 
fac ility  (see illustration) M ore sophisticated 
equipm ent, such as the AVL Diesel Injection 
Tester 873 (see illustration), accepts an input 
from  the  en g ine 's  TDC sensor ( if f itte d ) as 
w e ll, g iv ing  a d ig ita l re a d -o u t o f in jec tion  
tim ing w ithou t the need fo r a stroboscope.

4 Injector testing equipment

A  W arn ing  N ever expose the  
hands, face o r  an y  o th e r p a r t  o f  
th e  body  to  in je c to r spray. The 
h ig h  w o rk in g  p re ssu re  can

p e n e tra te  the  sk in , w ith  p o te n tia lly  fa ta l 
resu lts . W hen p o ss ib le  use  in je c to r  fesf o il 
ra th e r  than  fu e l fo r  tes tin g . Take 
p re ca u tio n s  to  a v o id  in h a lin g  the  
vaporised  fu e l o r  in je c to r te s t flu id . 
R em em ber th a t even d ie s e l fu e l is  
in flam m ab le  w h en  vaporised.
1 Some kind o f injector tester w ill be needed 
if  it is  w ished to  identify defective in jectors, or 
to  tes t the m  a fte r c lean ing o r p ro longed 
s torage. Various m akes and m od e ls  are 
available, but the essential com ponents o f all 
o f them  are a high pressure hand-opera ted 
pum p and a pressure gauge.
2  For sa fe ty  reasons, in jec to r tes t or 
ca lib ra tion  flu id  shou ld  be used fo r  bench 
testing rather than diesel fue l or paraffin. Use 
the  flu id  spec ified  by the  m aker o f the  test 
equipm ent if  possible.
3  O ne o f the  s im p lest testers curren tly  
ava ilab le  is D iese ltune ’s DX 710 (see

3.22b AVL Diesel Injection Tester 873

illustrations). T his has the  advan tage  that 
(access pe rm itting ) it  can  be used to  test 
open ing pressure and back leakage w ithout 
rem ov ing  the  in jec to rs  from  the  engine. Its 
sm a ll rese rvo ir m akes it  o f  lim ite d  use fo r 
b e n ch  tes tin g , b u t g o od  resu lts  can  be 
obta ined w ith  practice.
4  A no ther m ethod o f testing in jecto rs on the 
engine is to  connect a pressure gauge in to the 
line  be tw een the  in jec tion  p u m p  and the 
in jec to r. T h is  tes t can  a lso  d e te c t fau lts 
caused by the  in jection pum p high pressure 
p is ton  o r delivery valve.
5  T he  w o rkshop  w h ich  te s ts  o r ca lib ra tes  
in jecto rs regularly w ill need a  bench-m ounted 
tes te r. These testers have a lever-opera ted 
p u m p , and a  la rger flu id  rese rvo ir than  the 
ha nd -he ld  tester. T he  b e s t m odels a lso 
in co rp o ra te  a  transparen t cham ber fo r safe 
v ie w in g  o f  the  in jec to r sp ra y  pa tte rn  and 
perhaps a test flu id  recirculation system  (see 
illustration)
0 S om e  m eans o f ex tra c tin g  the  vapour 
p ro d u ce d  w hen tes tin g , such  as a  hood 
connected to  the  w orkshop 's  fum e extraction 
sys tem , is desirab le . A lthough  in jec to r test 
flu id  is re lative ly non -tox ic , its  vapour is not 
particularly pleasant to  inhale.

5 Injection pump testing and 
calibration equipment

The equ ipm en t needed fo r  tes ting  and 
ca lib ra tion  o f  in jec tion  pum ps is  beyond the 
scope o f th is  book. Any such work should be 
entrusted to  the pum p m anufacturer's agent - 
tho ugh  the  op p o rtu n ity  is  taken to  say yet 
again tha t the  in jection pum p is o ften blamed 
fo r  fau lts  w hen in fac t the  troub le  lies 
elsewhere.

6 Smoke testing equipment

1 Sm oke emission testing is pa rt o f the MOT 
test fo r cars  and light com m ercial vehicles.
2  S m oke  tes ting  equ ipm en t fa lls  in to  two 
categories - indirect and d irect reading. With 
the indirect system s, a  sam ple of exhaust gas 
is passed over a  filter paper and the change in 
opac ity  o f the  paper is m easured using a 
separate machine. W ith the  d irect systems, an 
optically sensitive probe measures the opacity

4.3a Dieseltune DX 710 tester in use on the  
b en ch .. .

4.3b . . .  and on the engine
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4 .5  Dieseltune 111 injector tester 6.3a Bosch smoke sampling kit (left) and measuring unit

of the exhaust gas and an im m ediate read-out 
is available.
3  The sm oke sam pling k it from  Bosch is an 
exam ple o f  the  indirect reading system and is 
used in con junc tion  w ith  a  photoe lectric  
m easuring un it. D ieseltune’s Sm okem eter is 
an  exam ple o f the  d irec t reading m achine 
(see illustra tions).
4 A s  far as the  DIY mechanic is concerned, 
the purchase o f sm oke testing equipm ent is 
un like ly  to  be  an econom ic p ropos ition . If 
accurate sm oke testing is necessary, take the 
vehicle to  an MOT testing station o r a Diesel 
injection specialist.

6.3b Dieseltune Sm okem eter
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This is a gu ide to  getting you r vehicle through the  MOT test. 

Obviously it w ill not be  possib le  to  exam ine the veh ic le  to  the same 
standard as the professional M OT tester. However, w o rk ing  through 
the  fo llow ing checks w ill enable you to  identify an y  problem  areas 
before subm itting the  vehicle fo r  the  test.

Where a testable com ponent is In borderline cond ition , the  tester 
has discretion in decid ing whether to  pass o r fa il it. T he  basis o f such 
discretion is whether the  tes te r w ou ld  be happy fo r a  c lose relative or 
friend to  use the  vehicle w ith  the com ponent in  tha t condition. If the 
vehicle presented is clean and evidently well cared for, the  tes te r may 
be m ore inclined to  pass a  borderline com ponent than  if  the  vehicle is 
scruffy and apparently neglected.

It has only been possible to  summarise the test requirements here, 
based on the regulations in  force at the tim e o f printing. Test standards 
are becom ing increasing ly stringen t, although the re  are some 
exemptions fo r older vehicles. For fu ll details obtain a  co p y  o f the Haynes 
publication Pass the  MOT! (available from stockists o f Haynes manuals).

An assistant w ill be  needed to  he lp  carry o u t som e o f these checks.

The checks have been sub -d iv ided in to  fo u r categories , as follows:

1 C h e c k s  c a rr ie d  o u t
FROM THE DRIVER’S 
SEAT

C h e c k s  c a r r ie d  o u t 
WITH TH E VEHICLE 
ON THE GROUND

3  C h e c k s  c a rr ie d  o u t 
WITH THE VEHICLE 
RAISED AND THE 
WHEELS FREE TO 
TURN

4 C h e c k s  c a rr ie d  o u t  on  
YOUR VEHICLE S 
EXHAUST EMISSION 
SYSTEM

1 C h e c k s  c a rr ie d  ou t
FROM THE DRIVER’S SEAT

H andbrake
□  Test the  op e ra tion  o f  the  handbrake. 
Excessive travel (too m any clicks) indicates 
incorrect brake or cable adjustment.
□  C heck tha t the  handbrake can no t be 
released by tapp ing  the  lever sideways. Check 
the  security o f  the lever m ountings.

F o o tb rake
□  Depress the brake pedal and check th a t it 
does not creep dow n to  the  floor, indicating a 
master cylinder fau lt. Release the pedal, wait 
a few  seconds, then depress it  again. If the 
pedal travels nearly to  the  floor before firm 
resistance is felt, brake adjustm ent o r repair is 
necessary. If the pedal feels spongy, there is 
air in the hydraulic system w hich m ust be 
removed b y  bleeding.

□  C h eck  tha t the  brake pedal is  secure and in 
go od  cond ition . Check a lso fo r  s igns o f fluid 
leaks on the  pedal, floo r o r carpets, w h ich 
w o u ld  indica te failed seals in the  brake m aster 
cylinder.
□  C h eck  the servo unit (when applicable) by 
opera ting  the brake pedal several times, then 
keeping the  pedal depressed and starting the 
engine. A s  the  engine starts, the  pedal w ill 
m ove dow n slightly. If no t, the  vacuum  hose or 
the servo itself m ay be faulty.

S te e r in g  w h e e l a n d  co lu m n
□  Examine the  steering wheel fo r fractures or 
looseness o f the hub, spokes o r rim.
□  M ove the steering wheel from  side to  side 
and then up and dow n . C heck th a t the 
steering wheel is no t loose o n  the  column, 
in d ica ting  wear o r a  loose reta in ing nut. 
C on tinue  m oving the steering wheel as before, 
but a lso tu rn  it  s lightly from  le ft to  right.
□  C h eck  tha t the steering wheel is no t loose 
on th e  colum n, and tha t there is no  abnormal

m ovem ent o f the  steering wheel, indicating 
w ear in  the  co lum n s u p p o rt bearings or 
couplings.

W in d screen  a n d  m irro rs
□  The w indscreen m ust be free o f cracks or 
other significant dam age within the driver’s 
fie ld  o f  view. (Small s ton e  ch ip s  are 
acceptab le .) Rear v ie w  m irro rs  m ust be 
secure, intact, and capable o f being adjusted.
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S e a t  b e lts  a n d  s ea ts
N ote: The fo llow ing checks are applicable to 
a ll seat belts, fron t a n d  rear.

□  Examine the  w ebb ing  o f a ll the  belts 
(including rear belts if fitted) fo r cuts, serious 
fraying or deterioration. Fasten and unfasten 
each belt to  check the buckles. If applicable, 
check the retracting mechanism. Check the 
security o f all seat be lt m ountings accessible 
from  inside the vehicle.
□  The fron t seats them se lves m ust be 
securely attached and the backrests must 
lock in  the  upright position.

D oors
□  Both front doors  m ust be  able to  be opened 
and c losed from  ou ts ide  and inside, and must 
la tch securely when closed.

2  Checks carried out
WITH THE VEHICLE ON THE 
GROUND

V ehicle  id e n tific a tio n
□  Number plates m ust be  in good condition, 
secure and legible, w ith le tte rs and numbers 
correctly spaced -  spacing a t (A) should be 
tw ice  tha t a t (B).
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□  The VIN plate and/or hom ologation plate 
m ust be  legible.

E le c tr ic a l e q u ip m e n t
□  S w itch  on the  ign ition  and che ck  the 
opera tion o f the  horn.
□  C heck the w indscreen washers and wipers, 
exam ining the w iper blades; renew damaged 
o r penshed blades. A lso check the  operation 
o f th e  stop-lights.

□  C heck the  operation o f the sideligh ts and 
num ber p late lights. The lenses and reflectors 
m ust be secure, clean and undamaged.
□  C heck the  operation and alignm ent o f the 
headlights. The headlight reflectors m ust not 
be  ta rn ished  and the  lenses m ust be 
undamaged.
□  S w itc h  on the ig n itio n  and che ck  the 
opera tion o f the d irection indicators (including 
the instrum ent panel te ll-ta le) and the hazard 
w arn ing lights. Operation o f the s ideligh ts and 
s top -ligh ts  m ust not a ffect the  indicators -  if  it 
does, the  cause is usually a  bad earth a t the 
rear light cluster.
□  C heck the opera tion o f the rear foglight(s), 
inc lud ing the warning light on  the  instrument 
pane l o r  in the switch.

F o o tb ra k e
□  Exam ine the m aster cylinder, brake pipes 
and servo un it fo r leaks, loose mountings, 
corros ion o r o ther damage.

□  T he  flu id  reservoir m ust be  secure and the 
flu id  level m ust be between the upper (A) and 
low er (B) markings.

□  Inspect both front brake flexible hoses for 
cracks o r deterioration o f the rubber. Turn the 
steering from  lock to  lock, and ensure that the 
hoses do not con tact the wheel, tyre, or any 
part o f the steering o r suspension mechanism. 
W ith the  brake pedal firm ly depressed, check 
the hoses fo r bulges or leaks under pressure.

S te e rin g  a n d  suspension
□  Have your assistant turn the  steering wheel 
from s ide to  s ide slightly, up  to  the po in t where 
the steering gear jus t begins to  transm it this 
m ovem ent to  the  roadwheels. C heck for 
excessive free play between the  steering 
wheel and the  steenng gear, indicating wear or 
insecurity o f the  steering colum n jo in ts , the 
co lum n -to -s te e rin g  gear cou p ling , o r  the 
steering gear itself.
□  Have your assistant tu rn  the steering wheel 
m ore vigorously in each direction, so tha t the 
roadwheels jus t begin to  turn. A s  this is done, 
exam ine all the  steering jo in ts , linkages, 
f itt in g s  and a ttachm ents . Renew any 
com ponent th a t show s signs o f wear or 
damage. On vehicles w ith power steering, 
che ck  the  secu rity  and con d ition  o f the 
steering pum p, drivebelt and hoses.
□  C heck tha t the vehicle is standing level, 
and a t approxim ately the correct ride  height.

S h o ck  ab so rb ers
□  Depress each corner o f the  vehicle in turn, 
then release it. The vehicle should rise and 
then settle in its normal position. If the vehicle 
continues to  rise and fall, the  shock absorber 
is defective. A  shock absorber w h ich has 
seized w ill also cause the  vehicle to  fail.
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E xh au st system
□  S ta rt the  engine. W ith  you r assistant 
holding a rag over the tailpipe, check the 
entire system  fo r  leaks. Repair o r  renew 
leaking sections.

C h e c k s  c a rr ie d  o u t 
WITH THE VEHICLE RAISED 
AND THE WHEELS FREE TO 
TURN

Ja ck  up th e  f ro n t  a n d  re a r o f  the  vehicle, 
a n d  se cu re ly  s u p p o rt i t  o n  a x le  stands. 
P os ition  th e  s tands  c le a r o f  the  suspension  
assem blies. Ensure  th a t th e  w hee ls  a re  
c le a r o f  th e  g ro u n d  a n d  th a t th e  s tee ring  
can be tu rn e d  fro m  lo c k  to  lock.

S te e rin g  m ech an ism
□  Have your assistant tu rn  the  steering from 
lock  to  lock. Check tha t the  steering turns 
smoothly, and tha t no  part o f the  steering 
mechanism, includ ing a wheel o r  tyre, fouls 
any brake hose or p ipe  o r any part o f the body 
structure.
□  Examine the  steering rack rubber gaiters 
fo r dam age o r insecurity o f the retaining clips. 
If power steering is fitted, check fo r  s igns of 
damage o r leakage o f the  fluid hoses, p ipes or 
connections. A lso  che ck  fo r  excessive 
stiffness o r binding o f the  steering, a  missing 
split pin o r  locking device, o r  severe corrosion 
o f the body structure w ith in  30  cm  o f  any 
steering com ponent attachm ent point.

F ro n t a n d  re a r  su sp en s io n  an d  
w h e e l b earings
□  S tarting a t the  fron t right-hand side, grasp 
the roadwheel at the  3  o ’c lo ck  and 9  o ’clock 
positions and shake it  vigorously. Check fo r 
free p lay  o r insecurity at the wheel bearings, 
suspension balljoints, o r  suspension m ount­
ings, pivots and attachments.
□  N o w  grasp the wheel a t the  12 o ’c lo ck  and
6 o ’c lo ck  positions and repeat the  previous 
inspection. Spin the wheel, and check for 
roughness o r tigh tness o f  the front wheel 
bearing.

□  The same general checks apply to  vehicles 
fitted w ith o ther suspension types, such as 
torsion bars, hydraulic d isp lacer units, etc. 
Ensure tha t all m ountings and attachm ents are 
secure, tha t there are no signs o f  excessive 
wear, corrosion o r damage, and (on hydraulic 
types) th a t there are no flu id  leaks o r damaged 
pipes.
□  Inspect the shock absorbers fo r signs of 
serious flu id  leakage. Check fo r wear o f the 
m ounting bushes or attachm ents, o r  damage 
to  the body o f the  unit.

D rivesh a fts  
(fw d  veh ic les  only)
□  Rotate each front wheel in  turn and inspect 
the  constant velocity jo in t gaiters fo r  sp lits  or 
damage. A lso check tha t each driveshaft is 
straight and undamaged.

□  If excess free p lay is suspected a t a 
com ponent p ivo t point, th is  can be confirmed 
b y  us ing a large screwdriver o r sim ilar too l and 
levering  be tw een the  m oun ting  and the 
com p o n e n t a ttachm ent. T h is  w ill confirm  
w hether the wear is in  the p ivo t bush, its 
re ta in ing bolt, o r  in  the  m ounting itself (the bolt 
ho les can o ften becom e elongated).

□  C arry ou t all the  above checks a t the  other 
front wheel, and then at both rear wheels.

S p rin g s  a n d  sh o ck  ab so rb ers
□  E xam ine the  suspension s tru ts  (when 
applicable) fo r serious flu id  leakage, corrosion, 
o r dam age to  the casing. A lso check the 
security o f the  mounting points.
□  If co il springs are fitted , check tha t the 
spring ends locate in  the ir seats, and that the 
spring is no t corroded, cracked or broken.
□  If leaf springs are fitted , check th a t all 
leaves are intact, tha t the axle is securely 
a ttached to  each spring, and that there is no 
deterioration o f the  spring eye mountings, 
bushes, and shackles.

□  Exam ine a ll the  rig id  brake pipes 
undernea th  the  veh ic le , and the  flexible 
hose(s) at the  rear. Look fo r corrosion, chafing 
or insecurity o f the pipes, and fo r signs of 
bu lg ing under pressure, chafing , sp lits  or 
deterioration o f the flexible hoses.
□  Look fo r s igns o f flu id  leaks at the brake 
calipers or on  the  brake backplates. Repair or 
renew leaking com ponents.
□  S low ly  sp in each w heel, w h ile  your 
ass is tan t depresses and re leases the 
footbrake. Ensure tha t each brake is operating 
and does not bind w hen the pedal is  released.

B ra k in g  system
□  If poss ib le  w ith o u t d ism an tling , check 
brake pad wear and d isc  condition. Ensure 
tha t the fric tion lining material has no t worn 
excessively, (A) and that the d iscs are not 
fractured, p itted, scored or badly worn (B).
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check ing  fo r frayed o r broken cables, 
excessive corrosion, or wear or insecurity of
the linkage. C heck tha t the m echanism  works
on each relevant wheel, and releases fully, 
w ithou t binding.
□  It is  no t possib le to  test brake efficiency 
w ithou t special equipm ent, but a  road test can 
be carried out later to  check that the vehicle 
pu lls  up  in  a  stra ight line.

F u e l a n d  e x h a u s t system s
IJ  Inspect the fuel tank (including the filler 
cap), fue l p ipes, hoses and unions. All 
com ponents m ust be secure and free from 
leaks.
□  Examine the exhaust system  over its  entire 
length, checking fo r any damaged, broken or 
m issing mountings, security o f the  retaining 
clam ps and rust or corrosion.

W heels a n d  tyres
□  Examine the  sidewalls and tread area of 
each tyre  in  turn. Check fo r cuts, tears, lumps, 
bulges, separation o f the tread, and exposure 
o f the  p ly  or co rd  due to  wear or damage. 
Check th a t the  tyre bead is correctly seated 
on the wheel rim , tha t the valve is sound and

properly seated, and that the  wheel is not 
d is to rted  or damaged.
□  C heck tha t the  tyres are o f the  correct size 
fo r  the  vehicle, tha t they are o f the  same size 
and type on each axle, and that the pressures 
are correct.
□  C h eck  the  tyre tread dep th  The legal 
m inim um  a t the tim e o f w riting is 1.6 m m  over 
a t least three-quarters o f the tread width. 
Abnorm al tread wear m ay indicate incorrect 
fron t wheel alignment.

B o d y  corrosion
□  C heck the  condition o f the entire vehicle 
structure  fo r s igns o f corrosion in  load-bearing 
areas. (These include chassis box sections, 
s ide sills, cross-m em bers, p illars, and all 
suspension, steering, braking system  and 
seat be lt m ounting* and anchorages.) Any 
corros ion wh ich has senousty reduced the 
th ickness o f a  k>ad-beanng area is likely to  
cau se  the  veh ic le  to  fail. In th is  case 
professional repairs are likely to  be needed.
□  Dam age o r corrosion w h ich causes sharp 
o r o therw ise dangerous edges to  be  exposed 
w ill a lso cause the  vehicle to  fail.

4 Checks carried out on
YOUR VEHICLE S EXHAUST 
EMISSION SYSTEM

P e tro l m o d els
□  Have the  eng ine a t no rm a l opera ting 
tem perature, and m ake sure tha t it is  in good 
tune  (ignition system  in  good order, a ir filter 
element clean, etc).
□  Before any m easurements are earned out, 
raise the engine speed to  around 2500 rpm. 
and ho ld  it at th is  speed fo r 20  seconds. A llow

the engine speed to  return to  idle, and watch 
fo r sm oke em iss ions from  the  exhaust 
tailpipe. If the  id le speed is obviously much 
too  high, or rf dense blue or clearty-visible 
black sm oke com e* from  the tailp ipe fo r more 
than 5 seconds, the vehicle w ill fail. A s  a rule 
o f thumb, blue sm oke signifies o il being burnt 
(engine wear) while black sm oke signifies 
unburnt fuel (dirty a ir cleaner element, o r  other 
carburettor or fuel system  fault).
□  An exhaust gas analyser capab le of 
m easuring carbon  m onoxide (CO) and 
hydrocarbons (HC) Is now  needed. If such an 
instrum ent cannot be hired o r borrowed, a 
local garage m ay agree to  perform  the  check 
fo r a  small fee

C O  em iss ions  (m ix tu re )
□  A t the tim e o f w riting, the  m axim um  CO 
level at id le is 3 .5%  fo r vehicles firs t used after 
August 1986 and 4.5%  fo r o lder vehicles. 
From January 1996 a m uch tigh te r lim it 
(around 0.5% ) applies to  cata lyst-equipped 
vehicles first used from  August 1992. If the 
CO level cannot be reduced far enough to 
pass the  tes t (and the  fue l and ign ition  
system s are otherwise in good condition) then 
the  carburettor Is badly worn, or there is some 
prob lem  in  the  fue l in jection system  or 
cata lytic converter (as applicable).

H C  emissions
□  W ith  the CO em issions within lim its. HC 
em issions m ust b *  no m ore than 1200 ppm  
(parts per million). If the  vehicle fa ils th is  test 
a t idle, it can be re-tested at around 2000 rpm; 
if  the H C  level is  then 1200 ppm  or less, tfus 
counts as a pass
□  Excessive H C  em issions can be caused by 
o il being burnt, bu t they are more likely to  be 
due to  unburnt fuel.

D ie s e l m odels
□  The only emission test applicable to  Diesel 
engines is the measuring o f exhaust smoke 
density. The teet involves accelerating the 
eng ine several tim es to  its  m axim um  
unloaded speed

N o te :  I t  is  o f  the u tm ost im portance that the 
engine tim ing b e lt is  in  go od  condition before 
the test is  earned out.

□  Excessive sm oke can be caused by a  dirty 
air cleaner element. Otherwise, professional 
advice m ay be needed to  find the  cause.
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1 Introduction

The m ajority o f starting problem s on small 
d iese l engines are e lec trica l in  orig in . The 
m echanic w h o  is fam iliar w ith  petro l engines 
bu t less so w ith  diesel may be inclined to  view 
the  d iese l's  in jec to rs  and pum p in  the  same 
ligh t as the  spark p lugs and d is tribu to r, but 
this is generally a  mistake.

W hen investiga ting  com p la in ts  o f d ifficu lt 
starting fo r som eone else, make sure that the 
correct starting procedure is understood and 
is being fo llow ed. Some drivers are unaware 
o f  the s ignificance o f the  preheating warning 
light - many m odern engines are suffic iently 
forgiving fo r this no t to  m atter in m ild weather, 
but w ith  the onset o f w inter problem s begin.

As a rule o f  thum b, if  the  engine is d ifficu lt 
to  s tart bu t runs w e ll when it  has fina lly  got 
go ing, the  prob lem  is e lec trica l (battery, 
s ta rte r m o to r o r p reheating system ). If poor 
perfo rm ance is com b ined  w ith  d iff ic u lt 
starting, the  problem is likely to  be in the  fuel 
system. The low  pressure (supply) side o f the 
fue l system  shou ld  be checked  before 
suspecting the in jectors and injection pump.

N orm ally  the  p u m p  is the  
la s t  ite m  to  susp ec t, s ince  

HI N T  un less i t  has  b een  tam pe red  
w ith  the re  is  n o  rea son  fo r  i t  

to  be a t  fa u lt

The fo llow ing  ta b le  lis ts  various possib le  
causes o f fau lts . Further d iscussion o f  some 
fau lts w ill be found in the  Sections indicated.

2 Fault diagnosis - symptoms 
and reasons

E n g in e  tu rn s  b u t w ill n o t  s ta rt  
(co ld)
□  Incorrect use o f preheating system
□  Preheating system  fault
□  Fuel waxing fin very cold weather) (Section 5)
□  O verfue lling  o r co ld  s ta rt advance 

mechanism defective

E n g in e  tu rn s  b u t w ill  n o t s ta r t  
(h o t o r  cold)
□  Lo w  cranking speed (see below)
□  Poor compression (Section 3)
□  No fuel in  tank
□  A ir in  fuel system  (Section 4)
□  Fuel feed restriction (Section 5)
□  Fuel contam inated
C3Stop solenoid defective (Section 17)
□  M ajor mechanical failure
□  Injection pum p internal fault

L o w  c ra n k in g  s p e e d
□  inadequate battery capacity
□  Inco rrect grade o f oil (Lubricants. flu ids and 

caf>acities)
□  H igh resistance in s tarter m otor circuit
□  S tarter m otor internal fault

E n g in e  is  d iff ic u lt to  s ta rt
□  Incorrect starting procedure
□  B a tte ry  o r s ta rte r m o to r fau lt (Chapters 2 

and 5)
! J Preheating system  fault
□  A ir in  fuel system  (Section 4)
□  Fuel feed restriction (Section 5)
□  P oor com pression (Section 3)
□  Valve clearances incorrect 
□ V a lv e s  sticking
□  B lockage in exhaust system
□  Valve tim ing incorrect
□  In je c to rs ) faulty
□  In jection pum p tim ing incorrect
□  Injection pum p internal fault

E n g in e  s ta rts  b u t s tops ag a in
□  Fuel very low  in  tank
□  A ir In fuel system  (Section 4)
□  Idle ad justm ent incorrect
□  Fuel feed restriction (Section 5)
□  Fuel return restriction
□  A ir cleaner dirty
□  B lockage in induction system 

B lockage in exhaust system
□  Injector(s) faulty

E n g in e  w ill n o t  s to p  w h en  
s w itc h e d  o ff
□  S to p  solenoid defective (Section 17) 

M is fir in g /ro u g h  id le
□  Air c leaner dirty
□  B lockage in induction system
□  Air in  fuel system  (Section 4)
11 Fuel feed restriction (Section 5)
□  Valve clearances incorrect

□  Valve(s) sticking
□  Valve spring(s) weak o r broken 
LJ Poor com pression (Section 3)
[  : Overheating (Section 15)
□  In je c to r p ipe(s) w rong ly  connected  or 

w rong type
J  Valve tim ing incorrect
□  In jec to rs) faulty o r w rong type
□  Injection pum p tim ing incorrect
□  Injection pum p fau lty o r w rong type

L a c k  o f  p o w e r  (S ec tio n  6)
□  Accelerator linkage no t moving through full 

travel (cable s lack or pedal obstructed)
□  Injection pum p contro l linkages sticking or 

maladjusted
□  A ir cleaner dirty
11 Blockage in induction system 
U A ir  in  fuel system  (Section 4)
□  Fuel feed restriction (Section 5)
□  Valve tim ing incorrect
□  Injection pum p tim ing incorrect
□  Blockage in  exhaust system
□  T urbo  boos t pressure inadequate, when 

applicable (Section 7)
□  Valve clearances incorrect
□  Poor com pression (Section 3)
□  In jectors) fau lty or w rong type
□  Injection pum p faulty

F u e l co n su m p tio n  excessive  
(S ec tio n  8)
□  External leakage
□  Fuel passing into sum p (Section 9)
□  Air cleaner dirty
□  B lockage in induction system
□  Valve clearances incorrect
□  Valve(s) sticking
□  Valve spring(s) weak
□  Poor com pression (Section 3)
■  Valve tim ing incorrect
□  Injection pum p tim ing incorrect
□  In jec to rs) faulty o r w rong type
□  Injection pum p faulty

E n g in e  knocks (S ection  10)
□ A ir  in fuel system  (Section 4)
□  Fuel grade incorrect o r quality poor
□  Injector(s) fau lty o r wrong type (Section 10) 
n  Valve spring(s) weak o r broken
□  Valve(s) sticking 
□ V a lv e  clearances incorrect
□  Valve tim ing incorrect
□  Injection pum p tim ing incorrect
□  P iston p ro trus ion  excessive /head gasket 

thickness inadequate (after repair)
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□  Valve recess incorrect (after repair)
□  Piston rings broken or worn 
J  Pistons and/or bores worn
□  Crankshaft bearings worn or damaged
□  Small-end bearings worn
□  Camshaft worn

B lack sm oke in  exhaust 
(Section 11)
□  A ir cleaner dirty
□  Blockage in  Induction system
□  Valve clearances incorrect
□  Poor compression (Section 3)
□  Turbo bo os t pressure inadequate, when 

applicable (Section 7)
□  Blockage in exhaust system 
□ V a lve  tim ing incorrect
□  In jectors) faulty o r  wrong type
□  Injection pum p tim ing incorrect 

Injection pum p faulty

B lue o r  w h ite  sm o ke  in  exhaust 
(S ection  11)
□  Engine o il incorrect grade o r poor quality 

(Lubricants, fluids and capacities)
□  G low plug(s) defective, o r  con tro lle r faulty 

(smoke at start-up only)
□  A ir cleaner dirty(Chapter 2)
□  Blockage in induction system
□  Valve tim ing incorrect
□  Injection pum p tim ing incorrect
□  Injector(s) de fective , or heat shields 

damaged o r missing
□  Engine running too  cool
□  O il entering via valve stem s (Section 12)
□  Poor compression (Section 3)
□  Head gasket blown
□  Piston rings broken or worn
□  Pistons and/or bores worn

O il consum ption  excessive  
(S ection  13)
□  External leakage (standing o r running)
□  New engine not yet run-in
□  Engine o il incorrect grade o r poor quality 

(Lubricants, fluids and capacities)
□  Oil level too  high
□  Crankcase ventilation system obstructed
□  Oil leaking from  oil feed pipe in to fue l feed 

pipe
□  O il leakage from  ancillary com ponent 

(vacuum pum p etc.)
□  Oil leaking in to coolant
□  Oil leaking in to injection pump
□  A ir cleaner dirty
□  Blockage in induction system
LJ Cylinder bores glazed (Section 14)
□  Piston rings broken or worn
□  Pistons and/or bores worn
□  Valve stems o r guides worn
□  Valve stem oil seals worn

O verheating  (S ection  15)
□  Coolant leakage
□  Engine oil level too  high
□  Electric cooling fan malfunctioning
□  Coolant pump defective
C J Radiator clogged externally

□  Radiator c logged internally
□  Coolant hoses b locked or collapsed
L I Coolant reservoir pressure cap defective or 

incorrect
□  Coolant thermostat defective o r incorrect
□  Thermostat missing
□  A ir cleaner dirty
□  B lockage in induction system 
C Blockage in exhaust system 
C  Head gasket blown
C  Cylinder head cracked or warped
□  Valve tim ing incorrect
□  In jec tion  pum p tim in g  incorrect 

(over-advanced)
□  Injector(s) faulty or wrong type
□  Injection pum p faulty
□  Im m inent seizure (piston pick-up)

C ran kcase  p ressure  excessive  
(o il b e in g  b lo w n  out)
□  Blockage in  crankcase ventilation system
□  Leakage in vacuum pump
□  P iston rings broken o r sticking 
“ I  P istons or bores worn
□  Head gasket blown

E rra tic  runn ing
□  Operating temperature incorrect

i Accelerator linkage m aladjusted or sticking
□  A ir cleaner dirty
□  B lockage in induction system
□  A ir in  fuel system (Section 4)
□  in je c to r pipe(s) w rong ly  connected or 

w rong type
□  Fuel feed restriction (Section 5)
□  Fuel return restriction
□  Valve clearances incorrect 
□V a lve (s ) sticking
□ V a lv e  spring(s) broken or weak
□  Valve tim ing incorrect
□  P oor com pression (Section 3)
□  Injector(s) faulty or wrong type
□  Injection pum p m ountings loose
□  In jection pum p tim ing incorrect
□  Injection pum p faulty

V ibration
□  Accelerator linkage sticking
□  Engine mountings loose o r worn
□  Cooling fan damaged o r loose
□  C ranksha ft pu lley /dam per dam aged or 

loose
□  In je c to r pipe(s) w rong ly  connected  or 

w rong  type
□  Valve(s) sticking
□  F lywheel o r  (when applicab le ) flywheel 

housing loose
□  Poor (uneven) compression (Section 3)

L o w  o il p ressure
□  O il level low
□  O il grade o r qua lity  incorrect (Lubrican ts , 

flu ids  and capacities)
□  Oil filter clogged
□  Overheating (Section 15)
□  O il contam inated (Section 16)
□  Gauge or warning light sender inaccurate
□  Oil pum p p ick-up  strainer clogged

□  Oil pump suction pipe loose o r cracked
□  O il pressure relief valve defective or stuck 

open
□  Oil pump worn
□  Crankshaft bearings worn

H igh  o il p ressure
□  O il grade or qua lity  incorrect (Lubricants, 

fluids and capacities)
□  Gauge inaccurate
□  O il pressure relief valve stuck shut

In je c to r  p ipe(s) b re a k  o r  sp lit 
rep ea ted ly
2 Missing o r wrongly located clamps

□  W rong type or length o f pipe
□  Faulty injector
□  Faulty delivery valve

3 Poor com pression

1 P oo r com press ion m ay g ive rise to  a 
num ber o f  fau lts, includ ing d ifficu lt starting, 
loss of power, m isfiring or uneven running and 
smoke in the  exhaust.
2  Before looking fo r m echanical reasons for 
com pression loss, check tha t the problem  is 
not on the induction side. A d irty  air cleaner or 
some other blockage in  the induction system 
can res tric t a ir in le t to  the  po in t where 
compression suffers.
3  M echan ical reasons fo r  low  com pression 
in c lu d e :

a) Incorrect valve clearances
b) S ticking valves
c) Weak o r broken valve springs
d) Incorrect valve tim ing
e) Worn o r burn t valve heads and seats
f) Worn valve stems and guides
g) Head gasket blown
h) Piston rings broken o r sticking  
j )  Pistons o r bores worn
k) Head gasket thickness incorrect (after 

rebuild)
4  C om pression loss  on one cy linde r alone 
can be due to  a  de fective  or ba d ly  seated 
g lo w  plug, o r a  leaking in jec to r sealing 
washer. Som e engines a lso have a  cylinder 
head p lug fo r  the  insertion  o f a dial test 
in d ica to r probe when determ in ing  TDC and 
this should not be overlooked.
5  C om pression loss  on tw o  adjacent 
cylinders is alm ost certainly due to  the head 
gasket blowing between them. Sometimes the 
fault w ill be corrected b y  renewing the gasket 
but a  blown gasket can also be an indication 
that the cylinder head itse lf is  warped. Always 
check the  head m ating  face fo r d is to rtion  
when renew ing the gasket. On w e t liner 
engines also check liner protrusion.

C om pression  te s t
6 A  com pression tester specifically intended 
fo r diesel engines m ust be  used, because of 
the higher pressures involved - see Chapter 3.
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3.14a Le akd ow n  te s t  a d a p te r be ing  f it te d  3 .14b  W h is tle  f it te d  to  a d a p te r to  f in d  TDC 
to  a g lo w  p lu g  ho le

3.15 L e akd ow n  te s te r in  use

The teste r is connected to  an adap te r which 
screw s in to  the  g lo w  p lug o r in je c to r hole. 
N orm ally  sea ling  w ashers m ust be used on 
both s ides o f the  adapter.
7  Unless specific  instructions to  the  contrary 
are supp lied  w ith  the  tes te r, ob se rve  the 
fo llow ing p o in ts :

a) The ba tte ry  m ust be  in  a  g o o d  state o f  
charge, the a ir cleaner e lem ent m ust be 
clean and the engine should b e  a t normal 
operating temperature

b) A ll the in jectors o r g lo w  p lugs should be 
rem oved be fore  s tarling  the test. If 
rem oving the in jectors, a lso remove their 
heat shields (when fitted), otherw ise they 
m ay b e  b low n ou t

c) The s top  con tro l lever on the  in jection  
p u m p  m ust be  operated, o r  the stop  
solenoid disconnected, to  p reven t the 
engine from  running o r fue l from  being  
discharged

8 There  is no  need to  ho ld  the  acce le ra to r 
pedaf dow n during the  tes t because the diesel 
engine a ir in le t is  no t throttled. There are rare 
exceptions to  th is  case, when a  throttle  valve 
is used to  p ro du ce  vacuum  fo r  servo or 
governor operation.
9 The actual compression pressures measured 
are no t so im portant as the balance between 
cylinders. Typical values at cranking speed are:

G ood cond ition  - 25  to  30 b a r (363 to  435 
Ib f/irf)
M inim um  -  18 bar (261 Ib f/irf)
M axim um  diffe rence between cylinders  -  5 
b a r (73 Ibf/inf)

10 The cause o f  p o o r com p ress io n  is less 
easy to  establish on a  diesel engine than on a 
pe tro l one. The e ffec t o f in tro du c ing  o il in to  
the  cy linders (wet testing) is no t conclusive, 
because there is a risk  tha t the  o il w ill s it in the 
bow l in  the  p is to n  c ro w n  (d irec t in jection 
engines) o r in  the  s w ir l cham ber (ind irect) 
instead o l passing to  the  rings.

L e a k d o w n  te s t
11 A leakdow n tes t m easures the  ra te  at 
which com pressed a ir fed in to  the cylinder is 
lost. It is  an  alternative to  a com pression test 
and in  m any ways it is  better, s ince it  provides 
easy iden tifica tion  o f  where pressure  loss is 
occu rring  (p is ton rin gs , valves o r head 
gasket). However, it does require a  source of

com pressed air.
12 B e fo re  beg inn ing the  te s t, rem ove the 
c o o lin g  system  pressure  cap . T h is  is 
necessa ry  because if  the re  is a  leak in to  the 
c o o lin g  system , the  in tro d u c tio n  of 
com p resse d  a ir  m ay dam age the  rad ia to r. 
S im ilarly, it is  advisable to  rem ove the  dipstick 
o r th e  o il f ille r  cap  to  p reven t excessive 
crankcase pressurisation.
13 C o n n e c t the  te s te r to  a  com p resse d  a ir 
line  and ad ju s t the  read ing  to  100%  as 
instructed by the  manufacturer.
14 R em ove the  g lo w  p lug s  o r in jec to rs  and 
s c re w  the  a p p ro p ria te  ad ap te r in to  a  g low  
p lu g  o r in jec to r ho le . F it th e  w h is tle  to  the 
a d a p te r and tu rn  th e  c ran ksha ft. W hen the 
w h is tle  beg ins  to  sound , the  p is to n  in 
question  is ris ing on com pression. When the 
w h is tle  s top s , TDC has been reached (see 
illu s tra tio n s ).
15 Engage a gear and app ly  the  handbrake 
to  s to p  th e  eng ine tu rn ing . Rem ove the 
w h is tle  and connect the tester to  the adapter. 
N o te  the  tes te r reading, w h ich  ind ica tes the 
rate a t wh ich the  a ir escapes. Repeat the test 
on  the  o ther cylinders (see illus tra tion ).
16 T h e  te s te r reading is in  th e  fo rm  o f a 
percentage, where 100%  is perfect. Readings 
o f 8 0 %  or be tte r a re to  be  expected from  an 
eng ine in good condition. The actual reading 
is le s s  im p o rta n t than  th e  ba lance  between 
cylinders, w h ich should be w ith in  5% .
17 T he  areas from  w h ic h  escap ing  a ir 
em erges show  where a  fau lt lies, as follows:

A ir escap in g  fro m  P robab le  cause
O il f ille r  cap o r W orn p is ton  rings or
d ip s tick  tube cy linde r bores

Exhaust p ipe  W orn o r burnt
exhaust valve

A ir c leaner/in let 
m anifo ld

C ooling  system

W orn o r burnt 
in le t valve

B low n  head gasket o r  
cracked cylinder head

18 B e a r in m ind  th a t if  the  head gaske t is 
b lo w n  be tw een  tw o  ad jacent cy linde rs , a ir 
esca p ing  from  the  c y lin d e r unde r te s t m ay 
em erge via  an open valve in the  cy linde r 
adjacent.

4 A ir in fuel system

The d iese l engine w ill no t run a t a ll, or at 
best w ill run erratically, if  there is a ir in the fuel 
lines. If the fue l tank has been allowed to  run 
dry, o r  a fter operations in w h ich the  fuel supply 
lines have been opened, the  fuel system must 
be bled before the engine w ill run. Methods of 
bleeding are given in Chapter 4.

A ir w ill a lso enter the fuel lines through any 
leaking jo in t o r  seal, s ince  the  supp ly  side is 
under negative pressure all the  tim e tha t the 
engine is running.

5 Fuel feed restricted

1 Restriction in the fuel feed from  the tank to 
the  pum p m ay be caused b y  any o f the 
fo llow ing fa u lts :

a) Fuel filte r b locked
b) Tank ven t b locked
c) Feed p ipe b locked  o r collapsed
d) Fuel waxing (in very co ld  weather)

F u e l w ax ing
2  In the  case o f fue l waxing, the w ax normally 
bu ilds up firs t in the filter. If the  filte r can be 
warm ed th is  w ill o ften  a llow  the  engine to  run. 
C a u tio n :  D o  n o t  u se  a  n a k e d  flam e  fo r  this. 
O n ly  in exce p tio na lly  severe  w eather will 
w axing prevent w in te r grade fue l from  being 
pum ped ou t o f the  tank.

M ic ro b io lo g ic a l co n tam in a tio n
3  U nder certa in  con d itions  it  is  possib le  for 
m icro-organism s to  co lon ise the fue l tank and 
supply lines. These m icro-organism s produce
a black s ludge o r s lim e w hich can block the 
filte r and cause corrosion o f m etal parts. The 
prob lem  no rm ally  show s u p  f irs t as an 
unexpected blockage o f the  filter.
4  If such  con tam in a tion  is fou nd , dra in  the 
fuel tank and d iscard  the dra ined fuel. Flush 
the  tank and fue l lines w ith  c lean fue l and 
renew the  fue l filte r - in  bad cases steam clean 
the tank as well. If the re  is evidence that the



Fault diagnosis REF«19

contamination has passed the fuel filter, have 
the injection pump cleaned by a specialist.
5  Further troub le  m ay be avoided by on ly 
using fuel from  reputable outle ts w ith a high 
turnover. P roprie tary add itives  are also 
available to  inh ib it the g ro w th  o f m icro­
organism s in storage tanks o r in the  vehicle 
fuel tank.

6 Lack of power

Complaints of lack o f power are not always 
jus tified . If necessary, perform  a  road or 
dynam om eter tes t to  verify  the  cond ition . 
Even if  power is de fin ite ly  down, the 
complaint is  not necessarily due to an engine 
or injection system fault.

Before commencing detailed investigation, 
check tha t the accelerator linkage is moving 
through its full travel. Also make sure tha t an 
apparent power loss is not caused b y  items 
such as binding brakes, under-inflated tyres, 
overloading o f the vehicle, o r  some particular 
feature of operation.

7 Turbo boost pressure 
inadequate

If boost pressure is low, power w ill be down 
and too  much fue l m ay be delivered a t high 
engine speeds (depending on the m ethod of 
pum p control). Possible reasons fo r low boost 
pressure inc lude :
a) A ir cleaner dirty
b) Leaks in  induction system
c) Blockage in  exhaust system
d) Turbo contro l fault (wastegate o r actuator)
e) Turbo mechanical fault

8 Fuel consumption excessive

Complaints o f excessive fuel consumption, 
as w ith lack o f power, m ay no t mean that a 
fau lt exists. If the  com pla in t is  justified  and 
the re  are no obv ious fue l leaks, check the 
same external fac to rs  as fo r lack o f power 
before tu rn ing  to  the  engine and in jection 
system.

9 Fuel in sump

■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

If fue l oil is found to  be diluting the oil in the 
sum p, th is  can on ly have arrived by passing 
do w n  the  cy linde r bores. Assuming th a t the 
problem  is not one of excessive fuel delivery, 
p is ton and bore wear is indicated.

Fuel contam ination o f the  o il can be 
de tec ted  by sm ell, and in bad cases by an 
obvious reduction in viscosity.

10 Knocking caused by injector 
fault

1 A  fau lty in jector which is causing knocking 
noises can be identified as follows.
2  Clean around the in jector fuel pipe unions. 
Run the engine at a  fast id le so that the knock 
can be heard. Using fo r preference a  split ring 
spanner, slacken and retighten each injector 
union in turn.
W arn ing : P ro te c t you rse lf aga ins t c o n ta c t 
w ith  d iese l fu e l b y  cove rin g  each un ion  
w ith  a p iece  o f  ra g  to  absorb  the  fue l 
w h ic h  w il l  sp ra y  out.
3 W hen the  un ion supp ly ing  the  defective 
in jec to r is s lackened, the  knock w ill 
d isappear. S top the  engine and rem ove the 
in jector fo r inspection.

11 Excessive exhaust smoke

1 Check first that the smoke is still excessive 
w hen the  engine has reached normal 
opera ting  tem perature . A  co ld  engine may 
produce some blue or white sm oke until it has 
warmed up; th is  is not necessarily a  fault.

B la c k  sm oke
2 T h is is produced b y  incomplete combustion 
o f the  fuel in such a  way tha t carbon particles 
(soot) are fo rm ed. Incom ple te com bustion 
show s th a t there is a lack o f oxygen, either 
because too  m uch fue l is  being delivered or 
because not enough air is  being drawn into 
the cylinders. A  dirty air cleaner is an obvious 
cause o f a ir starvation; incorrect valve 
clearances should also be considered. 
Com bustion m ay also be incomplete because 
the in jec tion  tim ing is  incorrect (too  far 
re tarded) or because the  in jecto r spray 
pattern is poor.

B lu e  sm oke
3 T h is  is p roduced e ither b y  incom plete

com bustion  o f the  fue l or by burning 
lubrica ting o il. T h is  type o f incom plete 
com bustion m ay be caused by incorrect 
in jection tim ing  (too fa r advanced), by 
defective injectors or by damaged or missing 
injector heat shields.
4 A ll engines burn a  certa in  am ount o f oil. 
especially when cold, but if  enough is being 
burnt to  cause excessive exhaust smoke this 
suggests tha t there is a significant degree of 
wear or some other problem.

W hite  sm oke
5 N o t to  be  con fused w ith  steam , th is  is 
produced b y  unburn t o r partia lly  burn t fuel 
appearing in the  exhaust gases. Some white 
smoke is normal during and immediately after 
Start-up, especia lly in co ld  conditions. 
Excessive am ounts o f w hite sm oke can be 
caused by a  preheating system  fau lt, by 
incorrect in jection pum p tim ing, o r by too 
m uch fue l be ing  delivered by the in jection 
pum p (overfuelling dev ice  m alfunctioning). 
The use of poor quality fuel w ith a  low cetane 
number, and thus a  long ign ition  delay, can 
also increase emissions of white smoke.
6  Accurate measurement o f exhaust smoke 
requires the use o f a  smoke meter. This is not 
a DIY job, bu t any garage w hich carries out 
diesel MoT tests w ill have such a meter.

12 Oil entering engine via valve 
stems

Excessive oil consum ption  due to  oil 
passing down the valve stems can have three 
causes:
a) Valve stem wear
b) Valve guide wear
c) Valve stem o il seal wear

In the  firs t tw o  cases the cylinder head 
must be  removed and dismantled so that the 
valves and guides can be inspected and 
measured fo r wear.

13 Oil consumption excessive

When investigating com plaints o f excessive
oil consum ption, m ake sure tha t the correct 
level checking procedure is being followed. If 
insufficient tim e is allowed fo r the oil to drain 
down after stopping the engine, or if  the level 
is  checked while the vehicle is standing on a 
slope, a fa lse  low  reading may resu lt. The 
unnecessary topping-up which follows may of 
itse lf cause increased o il consum ption as a 
result o f the level being too  high.
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17.3 S to p  so leno id  w ire  secu red  b y  nu t 
(arrowed)

17.5a R em ov ing  the  s to p  s o le n o id  p lunger 
fro m  the  pum p

17.5b S to p  s o le n o id  com ponents

14 Cylinder bore glazing

Engines w h ich  spend long pe riods id ling 
can suffer from  glazing o f the cylinder bores, 
leading to  high oil consum ption even though 
no significant wear has taken place. The same 
e ffec t can be p roduced  b y  incorrect 
running-in  p rocedures, o r by the  use o f  the  
incorrect grade o f o il du ring  runn ing-in . The 
remedy is to  remove the  pistons, deglaze the 
bores w ith a  hone o r 'g laze buster’ too l and to 
fit new piston rings.

15 Overheating

A ny m odern eng ine w ill ce rta in ly  su ffe r 
serious dam age if  overheating  is a llow ed to  
occu r. The im portance  o f regular and 
consc ien tious  co o lin g  system  m aintenance 
cannot be overstressed. A lw ays use a  good 
quality antifreeze and renew it  regularly. When 
re filling  the  coo lin g  system , fo llo w  the 
spec ified  p rocedures care fu lly  in  o rd e r to 
elim inate any airlocks.

If overheating does occur, do  no t continue 
to  drive. S to p  a t once  and d o  no t proceed 
until the problem  is fixed.

16 Oil contamination

1 Oil contam ination falls in to  three categories
-  d irt, s ludge and dilution.

D ir t
2 D ir t o r  s o o t bu ild s  u p  in  the  o il in normal 
operation. It is  no t a  p roblem  if  regular oil and 
filte r changes are carried out. If it  gets to  the 
s tag e  w here  it  is  caus ing  low  o il pressure, 
change the o il and filte r immediately.

S lu d g e
3 T h is  occurs when in ferior grades o f  o il are 
used, o r  when regular o il changing has been 
neglected. It is m ore likely to  occur on engines 
w h ic h  rare ly reach opera ting  tem perature. If 
s ludge  is found  w hen dra in ing , a  flush ing oil 
m ay be used if  th e  eng ine m anufacture r 
a llo w s  it. C a u tio n  :  S om e  e n g in e  
m a n u fa c tu re rs  fo rb id  th e  use  o f  f lu s h in g  
o il, b e c a u s e  i t  c a n n o t a l l  b e  d ra in e d  
a fte rw a rd s . I f  in  d o u b t, c o n s u lt  a  d e a le r o r  
spe c ia lis t. The engine should then be refilled 
w ith  Iresh o il o f the correct grade and a  new
o il filte r be  fitted.

D ilu tio n
4 T h is  is o f tw o  k inds  - fue l and coo lan t. In 
e ith e r case if  the d ilu tion  is bad enough the 
engine o il level w ill appear to  rise w ith use.
5  Coolant d ilu tion  o f  the  o il is  indicated by the 
'm ayonnaise' appearance o f the oil and water 
m ixture. Som etim es o il w ill also appear in  the 
coo lant. Possible reasons are :

a) B low n  head gasket
b) C racked o r  porous cy linde r head o r block
c ) C y linder liner sea l failure (on w e t liner 

engines)
d) Leaking o il-to -coo lan t o i l coo le r (when

fitted)
6  W ith e ither type o f d ilution, the cause must 
be dea lt w ith and the  o il and filte r changed.

17 Engine stop (fuel cut-off) 
solenoid - emergency repair

1 The so leno id  valve c u ts  o ff the  su p p ly  of 
fue l to  the  high pressure s ide o f the  injection 
pum p when the ignition is sw itched o ff. If the 
so leno id  fails e lec trica lly  o r m echanically so 
th a t its  p lunger is in  the  shu t pos ition , the 
engine w ill no t run. One poss ib le  reason for 
such  a fa ilu re  is th a t the  ign ition  has been 
sw itched off w hile engine speed is still high. In 
such a  case the p lunger w ill be sucked onto 
its  seat w ith considerable force, and perhaps 
jam.
2  S hou ld  the  valve fa il on  the  road and a 
spa re  no t be  im m ed ia te ly  ava ilab le , the 
fo llow ing  p rocedure  w ill serve to  ge t the 
eng ine running again. C a u tio n  :  I t  is 
im p o r ta n t  th a t  n o  d i r t  is  a llo w e d  to  e n te r 
the  in je c tio n  p u m p  v ia  the  s o le n o id  hole.
3  W ith  the  ig n itio n  o ff, d isco n n e c t the  wire 
from  the  solenoid . Thoroughly c lean around 
the  so leno id  where it  sc rew s in to  the  pump 
(see illus tra tion).
4  U nscrew  the  so leno id  and rem ove it. If a 
hand p rim in g  pum p is f itte d , opera te  the 
pum p a few  tim es w hile lifting ou t the  solenoid 
to  w ash away any particles o f dirt. Do n o t lose 
the  sealing washer.
5  Remove the plunger from  the  solenoid (or 
from  the  recess in the  pum p, if  it  is  stuck 
inside) (see illu s tra tio n s ). Refit the  solenoid 
body, m aking sure the  sea ling  w asher is in 
place, again opera ting  the  p rim ing  pum p at 
the same tim e to  flush aw ay dirt.
6  Tape up the end o f the solenoid w ire so that 
it cannot touch bare metal.
7 The engine w ill now s tarl and run as usual, 
bu t it  w ill no t s to p  w hen the  ig n itio n  is 
sw itched o ff. It w ill be  necessary to  use the 
m anual s to p  lever ( if f itte d ) on  the  in jection 
pum p, o r to  stall the engine in gear.
8  F it a  new  so leno id  and sealing washer at 
the  earliest opportunity.
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A
ABS (A n ti- lo ck  b rake  system ) A system, 
usually electronically controlled, tha t senses 
incipient wheel lockup during braking and 
relieves hydraulic pressure at wheels tha t are 
about to  skid.
A ir  bag An inflatable bag hidden in  the 
steering wheel (driver's side) or the dash or 
glovebox (passenger side). In a  head-on 
collis ion , the  bags Inflate, preventing the 
driver and front passenger from being thrown 
forward in to the  steering wheel or windscreen. 
A ir  c le a n e r A metal o r  p lastic housing, 
contain ing a  filter element, which removes 
dust and d irt from the air being drawn in to the 
engine.
A ir  f i l te r  e lem en t The actual filte r in an air 
cleaner system , usually m anufactured from 
pleated paper and requiring renewal a t regular 
intervals.

A ir  filter

A llen key  A hexagonal wrench which fits into 
a  recessed hexagonal hole.
A llig a to r c lip  A long-nosed spring-loaded 
metal c lip  w ith meshing teeth. Used to  make 
tem porary electrical connections.
A lte rn a to r A com ponent in  the electrical 
system which converts m echanical energy 
from  a drivebelt in to e lectrica l energy to 
charge the battery and to  operate the starting 
system , ign ition  system  and e lectrica l 
accessones.

AJtemator (exploded view)

A m pere  (am p) A  unit o f measurement fo r the 
flow  o f electric current. One am p is the 
amount o f  current produced by one volt 
acting through a resistance o f one ohm. 
A na e ro b ic  s e a le r A  substance used to  
prevent bolts and screws from loosening. 
Anaerobic means that it  does not require 
oxygen fo r activation. The Loctite  brand is 
w idely used.
A n tifreeze  A  substance (usually ethylene 
glycol) m ixed w ith water, and added to  a 
vehicle’s cooling system, to  prevent freezing 
o f the coo la n t in  w inter. Antifreeze also 
contains chem icals to  inhib it corrosion and 
the form ation o f rust and other deposits that

Bearing The curved surface on a  shaft o r  in  a 
bore, or the part assembled in to either, that 
perm its relative m otion between them  with 
m inimum wear and friction.
B ig -end  bea ring  The bearing in the end of 
the  connecting rod tha t’s  attached to  the 
crankshaft.
B leed n ipp le  A valve on a  brake wheel 
cylinder, caliper o r  other hydraulic com ponent 
tha t is opened to  purge the  hydraulic system 
o f air. A lso called a  bleed screw.

Anti-seize com pound

Bearing

C
C a lipe r The non-rotating part o f a disc-brake 
assembly tha t straddles the disc and carries 
the brake pads. The caliper also contains the 
hydraulic com ponents tha t cause the pads to 
p inch the d isc when the brakes are applied. A 
ca liper is a lso a  measuring too l tha t can be set 
to  measure inside o r outside dimensions o f an 
object.

w ou ld  tend to  c log the radiator and coolant 
passages and reduce cooling efficiency. 
A n t i-s e iz e  c o m p o u n d  A coa ting  tha t 
reduces the risk o f seizing on fasteners that 
are sub jected to  high temperatures, such as 
exhaust manifold bo lts  and nuts.

Brake bleeding

Brake b lee d in g  Procedure for removing air 
from  lines o f a  hydraulic brake system.
Brake d isc  The com ponent o f a d isc brake 
tha t rotates w ith the wheels.
B rake d ru m  The com ponent o f a  drum  brake 
tha t rotates w ith  the wheels.
B rake lin in gs  The fric tion material which 
contacts the brake disc or drum  to  retard the 
vehicle’s  speed. The lin ings are bonded or 
riveted to  the brake pads o r shoes.
B rake pads  The replaceable fric tion pads 
that pinch the  brake d isc when the brakes are 
applied. Brake pads consist o f a friction 
material bonded o r riveted to  a  rig id backing 
plate.
B rake  shoe  The crescent-shaped carrier to 
which the brake linings are m ounted and 
which forces the lining against the rotating 
drum  during braking.
B rak ing  system s For m ore inform ation on 
braking system s, consu lt the  Haynes 
Autom otive Brake Manual.
B re a ke r b a r A  long socket wrench handle 
provid ing greater leverage.
B u lkhead The insulated partition between 
the engine and the  passenger compartment.

A s b e s to s  A natural fibrous mineral w ith  great 
hea t resistance, com m only  used in the 
com p o s itio n  o f  brake fr ic tio n  m aterials. 
Asbestos is a  health hazard and the  dust 
crea ted by brake system s should never be 
inhaled o r ingested.
A x le  A shaft on  which a  wheel revolves, or 
w h ich  revolves w ith a wheel. A lso, a solid 
beam  that connects the tw o  wheels a t one 
end o f the  vehicle . An axle  w h ich  also 
transm its power to  the wheels is known as a 
live axle.

Axle assembly

A x le sh a ft A  single rotating shaft, on  either 
side o f the differential, which delivers power 
from the final drive assembly to  the drive 
wheels. A lso called a  driveshaft or a  halfshaft.

B
B a ll b e a r in g  An an ti-fr ic tion  bearing 
consis ting o f a  hardened inner and outer race 
w ith  hardened steel balls between tw o  races.
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C a m sha ft A  rotating shaft on  which a  series 
o f cam  lobes operate the valve mechanisms. 
The cam shaft may be driven by gears, by 
sprockets and chain o r b y  sprockets and a 
belt.
C a n is te r A con ta ine r in an  evaporative 
em ission contro l system ; contains activated 
charcoal granules to  trap  vapours from the 
fuel system.

Canister

C a rb u re tto r A device w h ich mixes fuel w ith 
a ir in the proper proportions to  provide a 
desired power ou tput from  a spark ignition 
internal com bustion engine.

Carburettor 

C a s te lla ted  Resembling the parapets along 
the top  o f a  castle wall. For example, a 
castellated ba lljo int s tud nut.

Castellated nut

C a s to r In wheel alignment, the backward or 
forward tilt o f the steering axis. C astor is 
positive when the steering axis is inclined 
rearward at the  top.

C a ta ly t ic  c o n v e rte r A  silencer-like device in 
the exhaust system  w hich converts certain 
po llu tan ts  in the  exhaust gases in to  less 
harm ful substances.

Catalytic converter 

C irc lip  A ring-shaped c lip  used to  prevent 
endw ise m ovem ent o f cylindrica l parts and 
shafts. An internal c irc lip  is insta lled in  a 
groove  in  a housing; an external c irc lip  fits  into 
a  groove on the outside o f a cylindrical piece 
such as a  shaft.
C le a ra n ce  The am ount o f space between 
tw o  pa rts . For example, between a  p iston and 
a cylinder, between a  bearing and a  journal, 
etc.
C o il s p rin g  A  spiral o f e lastic steel found  in 
va riou s  s izes th roughou t a  veh ic le , fo r 
exam p le  as a spring ing  m ed ium  in  the 
suspension and in  the  valve train. 
C o m p re ss io n  Reduction in volume, and 
increase in pressure and tem perature, o f a 
gas, caused b y  squeezing it  in to  a  smaller 
space.
C o m p re ss io n  ra tio  The relationship between 
cy linde r volum e w hen the piston is a t top  
dead cen tre  and cylinder volum e when the 
p is ton is a t bo ttom  dead centre.
C o n s ta n t v e lo c ity  (CV) jo in t  A  type of 
universal jo in t tha t cancels ou t vibrations 
caused by driving power being transm itted 
through an angle.
C o re  p lug A  d isc  o r cup-shaped m etal device 
inserted in a hole in  a  casting  through which 
core was removed when the  casting  was 
form ed. A lso known as a  freeze p lug or 
expansion plug.
C ra n kca se  The low er pa rt o f the engine 
b lock  in w h ich the  crankshaft rotates. 
C ra n ksh a ft The main rotating member, or 
shaft, running the  length o f the  crankcase, 
w ith  o ffse t "throw s" to  wh ich the  connecting 
rods are attached.

Crankshaft assembly

C ro cod ile  c lip  See A lligator c lip

D
D iagn os tic  c o d e  C ode numbers obtained by 
accessing the  d iagnostic m ode o f an engine 
management com puter. This code can be 
used to  determ ine the area in the system 
where a  m alfunction may be located.
D isc  b ra ke  A brake design incorporating a 
ro ta ting d isc  on to  w h ich brake pads are 
squeezed. The resulting fric tion converts the 
energy o f a  moving vehicle in to heat. 
D oub le -ove rhead  ca m  (DOHC) An engine 
tha t uses tw o  overhead camshafts, usually 
one fo r  the in take valves and one fo r the 
exhaust valves.
D riv e b e lt(s ) The belt(s) used to  drive 
accessories such as the  alternator, water 
pum p, power steering pum p, a ir conditioning 
compressor, etc. off the crankshaft pulley.

A ccessory drivebelts

D riv e s h a ft A ny sha ft used to  transm it 
m otion. Com m only used when referring to  the 
axleshafts on a  front wheel drive vehicle.

Driveshaft

D rum  b ra ke  A type o f brake using a  drum­
shaped m etal cylinder attached to  the inner 
surface o f  the  wheel. When the brake pedal is 
pressed, curved brake shoes w ith  friction 
lin ings press against the inside o f the drum  to 
slow  or s to p  the vehicle.

Drum  brake assembly
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E
EQR valve A valve used to  introduce exhaust 
gases in to the  intake a ir stream.

EGR valve

Electronic control unit (ECU) A com puter 
which contro ls (tor instance) ignition and fuel 
injection system s, or an anti-lock braking 
system. For more inform ation refer to  the 
Haynes Autom otive E lectrical and Electronic 
Systems Manual.
Electronic Fuel Injection (EFI) A com puter 
contro lled fuel system  that d istribu tes fuel 
through an injector located in each intake port 
o f the  engine
Em ergency b rake A b rak ing  system , 
independent o f the main hydraulic system, 
that can be used to  slow o r s top the vehicle if 
the primary brakes fail, o r  to  hold the vehicle 
stationary even though the brake pedal isn't 
depressed. It usually consists o f a hand lever 
tha t actuates e ither fron t o r rear brakes 
mechanically through a series o f cables and 
linkages. A lso known as a handbrake or 
parking brake.
Endfloat The am ount o f  lengthw ise 
movement between tw o  parts. A s  applied to  a 
crankshaft, the  d istance that the  crankshaft 
can m ove forward and back m the cylinder 
block.
Engine m anagem ent system  (EMS) A
com puter contro lled system which manages 
the fuel injection and the ignition systems in 
an integrated fashion.
Exhaust m anifold A  part w ith  several 
passages through which exhaust gases leave 
the engine com bustion cham bers and enter 
the exhaust pipe.

F
Fan clutch A  viscous (fluid) drive coupling 
device w h ich perm its variable engine fan 
speeds in  relation to  engine speeds.

Feele r blade A  th in s trip  or blade o f hardened 
stee l, ground to  an exact thickness, used to 
che ck  or measure clearances between parts

Feeler blade

Firing order The order in which the engine 
cy linders fire, o r  deliver the ir power strokes, 
beginning w ith  the  number one cylinder. 
Flywheel A  heavy spinn ing wheel in which 
energy is absorbed and stored by means of 
momentum . O n cars, the flywheel is attached 
to  th e  crankshaft to  sm oo th  ou t firing 
impulses.
Free play The amount o f travel before any 
action  takes place. The ’ looseness" In a 
linkage, o r  an assembly o f parts, between the 
in itia l app lica tion  o f  fo rce  and actual 
movem ent. For example, the distance the 
brake pedal m oves before the pistons in the 
m aster cylinder are actuated.
F u s* An electrical device w h ich protects a 
circu it against accidental overload. The typical 
fuse contains a  so ft piece o f m etal which is 
calibra ted to  m elt a t a predetermined current 
flow  (expressed as amps) and break the 
circuit.
Fusible link A c ircu it pro tection device 
consis ting o f  a  conducto r surrounded by 
heat-resistant insulation. The conductor is 
smaller than the w ire  it  protects, so it acts as 
the weakest link in the circuit. Unlike a  blown 
fuse, a  failed fusible link must frequently be 
cu t from  the wire fo r replacement.

G
Gap The distance the  spark m ust travel m 
lum ping from  the centre electrode to  the  side

Adiusting spark p lug gap

electrode in a  spark plug. A lso refers to  the 
spacing between the  po ints in a contact 
breaker assembly in a  conventional ponts- 
type ignition, o r  to  the distance between the 
reluctor o r rotor and the p ickup coil in an 
electronic ignition.
G asket Any thin, soft material • usually cork, 
cardboard, asbestos or soft metal - installed 
between tw o  metal surfaces to  ensure a good 
seal. For instance, the cylinder head gasket 
seals the  jo in t between the block and the 
cylinder head.

Gasket

G auge An instrum ent panel display used to 
m onitor engine conditions. A  gauge w ith a 
movable po in ter on  a dial or a  fixed scale is an 
analogue gauge. A  gauge w ith a numerical 
readout is called a digita l gauge.

H
H a lfsha ft A rotating shaft that transmits 
power from  the final dnve unit to  a  dnve 
wheel, usually when referring to  a  live rear 
axle.
H a rm on ic  ba lancer A device designed to 
reduce torsion or tw isting vibration in  the 
crankshaft. M ay be incorpora ted  in  the 
crankshaft pulley. Also known as a  vibration 
damper.
H one An abrasive too l fo r correcting small 
irregularities or differences in diameter in an 
engine cylinder, brake cylinder, etc.
H yd ra u lic  ta p p e t A tappet tha t utilises 
hyd rau lic  pressure from  the  engine's 
lubrication system  to  m aintain zero clearance 
(constant contact w ith both camshaft and 
valve stem). Automatically adjusts to  variation 
in valve stem  length. Hydraulic tappets also 
reduce valve noise.

I
Ignition timing The m om ent at which the 
spark plug fires, usually expressed in  the 
number o f crankshaft degrees before the 
piston reaches the top  o f its stroke.
In le t m a n ifo ld  A tube  o r housing w ith 
passages through w hich flows the  air-fuel 
m ixture (carburettor vehicles and vehicles with 
throttle  body injection) or air on ly (port fuel- 
m jected vehicles) to  the po rt openings in the 
cylinder head



REF»24 Glossary of technical terms

j
Ju m p  s ta r t  Starting the engine o f a vehicle 
w ith  a d ischarged o r weak ba tte ry  by 
attaching jum p  leads from the  weak battery to 
a charged or helper battery.

L
Load S ensing P rop o rtio n in g  Valve (LSPV) A
brake hydraulic system contro l valve that 
works like a proportioning valve, bu t also 
takes in to consideration the am ount o f weight 
carried by the rear axle.
L o cknu t A nut used to  lock an adjustment 
nut, or other threaded com ponent, in place. 
For example, a  locknut is employed to  keep 
the  ad justing  nut on  the  rocker arm  in 
position.
Lo ckw a sh e r A  form  o f washer designed to 
prevent an attaching nut from  working loose.

O verhead cam  (ohc) eng ine An engine with 
the camshaft(s) located on top  o f the cylinder 
head(s).
O verhead  valve (ohv) eng ine An engine with 
the valves located in  the cylinder head, but 
w ith  Ihe  camshaft located in  the  engine block. 
O xygen sen so r A  device installed in the 
engine exhaust m anifold, w h ich senses the 
oxygen content in the exhaust and converts 
th is  in form ation in to an electric current. Also 
ca lled  a  Lambda sensor.

M
M acP h e rso n  s t ru t  A type o f  front 
suspension system  devised by Earle 
MacPherson at Ford o f England. In its original 
form , a simple lateral link w ith the anti-roll bar 
creates the lower contro l arm. A long s tru t -  an 
integral co il spring and shock absorber -  is 
mounted between the body and the steering 
knuckle. Many m odern so-called MacPherson 
strut systems use a conventional lower A-arm  
and don 't rely on the anti-roll bar fo r location. 
M u ltim e te r An electrical test instrum ent w ith 
the capability to  measure voltage, current and 
resistance.

N
NOx Oxides o f Nitrogen. A  com m on toxic 
pollutant em itted by petro l and diesel engines 
at higher temperatures.

P rop e lle r sha ft The long ho llow  tube w ith 
universal jo ints a t both ends tha t carries 
pow er from  the transm ission to  the differential 
on  front-engined rear wheel drive vehicles. 
P ro p o rtio n in g  va lve  A  hydrau lic control 
valve which lim its the  am ount o f  pressure to 
the rear brakes during panic stops to  prevent 
wheel lock-up.

O
Ohm The .un it o f electrical resistance. One 
vo lt applied to  a  resistance o f one ohm  w ill 
produce a current o f one amp.
O hm m eter An instrum ent fo r measuring 
electrical resistance.
O -rlng  A type o f sealing ring made o f  a 
special rubber-like material; in use. the O-ring 
is compressed into a groove to  provide the 
sealing action.

R
R a ck-an d -p in io n  s tee ring  A  steering system 
w ith  a  pinion gear on the end o f the  steering 
shaft tha t m ates w ith a  rack (think o f a geared 
wheel opened up and la id flat). When the 
steering wheel is turned, the p in ion turns, 
m oving the rack to  the  left or right. This 
m ovem ent is transm itted through the track 
rods to  the  steering arm s a t the wheels. 
R a d ia to r A  liqu id-to-a ir heat transfer device 
designed to  reduce the  temperature o f the 
coo lant in  an internal com bustion engine 
coo ling  system.
R e frig e ra n t Any substance used as a  heat 
transfer agent in an air-conditioning system. 
R-12 has been the principle refrigerant for 
many years; recently, however, manufacturers 
have begun using R-134a, a  non-CFC 
substance that is considered less harmful to

P
P h illip s  sc rew  A  type o f screw head having a 
cross instead o f  a  slot fo r a  corresponding 
type o f  screwdriver.
P las tigage  A  th in s trip  o f  p lastic thread, 
available in  different sizes, used fo r  measuring 
clearances. For example, a  s trip  o f Plastigage 
is la id  across a bearing journal. The parts are 
assem bled and dism antled; the w idth o f the 
crushed s trip  indicates the clearance between 
journal and bearing.

the ozone in the  upper atmosphere.
R o c k e r a rm  A  lever arm that rocks on a shaft 
or pivots on  a stud. In an overhead valve 
engine, the rocker arm converts the  upward 
movement o f the pushrod in to a  downward 
movement to open a  valve.
R o to r In a  distributor, the rotating device 
inside the  cap  that connects  the centre 
electrode and the ou ter terminals as it turns, 
distributing the high voltage from the coil 
secondary w inding to  the proper spark plug. 
A lso, tha t part o f an alternator which rotates 
inside the stator. A lso, the  rotating assembly 
o f a  turbocharger, including the compressor 
wheel, shaft and turbine wheel.
R unout The am ount o f wobble (in-and-out 
movement) o f a  gear o r wheel as it's  rotated. 
The am ount a shaft rotates "out-o f-true ." The 
out-of-round condition o f a  rotating part.

S
S ea lant A liquid o r paste used to  prevent 
leakage at a  jo in t. Som etim es used in 
conjunction w ith a  gasket.
Sea led beam  lam p An older headlight design 
w h ich  in tegra tes the  reflector, lens and 
filaments in to a hermetically-sealed one-piece 
unit. When a filament burns ou t or the lens 
cracks, the entire un it is  s im ply replaced. 
Serpen tine  d riveb e lt A single, long, wide 
accessory drivebelt tha t’s  used on some 
newer vehicles to  drive all the  accessories, 
instead o f a  series o f smaller, shorter belts. 
Serpentine drivebelts are usually tensioned by 
an autom atic tensioner.

Serpentine drivebelt

S him  Thin spacer, com m only used to adjust 
the clearance o r relative positions between 
tw o  parts. For example, shim s inserted into or 
under bucke t tappe ts  con tro l valve 
clearances. C learance is ad justed by 
changing the  thickness o f the shim.
S lide ham m er A  specia l puller tha t screws 
in to o r hooks onto a  com ponent such as a 
shaft o r  bearing; a  heavy sliding handle on the 
shaft bo ttom s against the  end o f the shaft to 
knock the  com ponent free.
S p ro cke t A too th or pro jection on the 
periphery o f a  wheel, shaped to  engage with a 
chain or drivebelt. Com m only used to  refer to 
the  sprocket wheel itself.
S ta rte r in h ib ito r s w itc h  On vehicles w ith anO-ring
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autom atic transm ission, a sw itch  tha t 
prevents starting if the vehicle is not in Neutral 
or Park.
S tru t See MacPherson strut.

T
Tappet A  cy lind rica l com ponent which 
transmits m otion from  the  cam  to  the  valve 
stem, either directly or via a pushrod and 
rocker arm. Also called a  cam  follower. 
T herm osta t A  heat-contro lled valve that 
regulates the flow  o f coolant between the 
cylinder b lock and the radiator, so maintaining 
optim um  engine operating temperature. A 
thermostat is  also used in some a ir cleaners in 
which the temperature is regulated.
T hrust bearing The bearing in the clutch 
assembly tha t is moved in to  the release levers 
by c lu tch  pedal action to  disengage the 
clutch. A lso referred to  as a release bearing. 
T im in g  b e lt A toothed belt wh ich drives the 
camshaft. Serious engine damage m ay result 
if it  breaks in service.
T im in g  cha in  A chain w h ich drives the 
camshaft.
Toe-in The amount the front wheels are 
closer together at the front than a t the rear. On 
rear wheel drive vehicles, a  slight am ount of 
toe-in is usually specified to  keep the front 
whee ls running paralle l on  the  road by 
offsetting other forces that tend to  spread the 
wheels apart.
Toe-ou t The amount the  front wheels are 
closer together at the rear than at the front. On

front wheel drive vehicles, a slight am ount of 
toe -ou t is usually specified.
Tools For fu ll inform ation on choosing and 
using tools, refer to  the Haynes Autom otive  
Tools Manual.
T racer A stripe o f a second colour applied to 
a  w ire  insulator to  distinguish tha t wire from 
another one w ith the same colour insulator. 
T une -up  A  process o f accurate and careful 
ad justm ents and parts  replacement to  obtain 
the best possib le engine performance. 
T u rbo cha rge r A  centrifugal device, driven by 
exhaust gases, tha t pressurises the in take air. 
Norm ally used to  increase the power output 
from a  given engine displacement, bu t can 
also b e  used primarily to  reduce exhaust 
em iss ions (as on VW 's “ Um w elt" Diesel 
engine).

U
U n iversa l jo in t o r  U -jo in t A double-pivoted 
connection  fo r transm itting power from  a 
driving to  a driven shaft through an angle. A  U- 
jo in t consists o f  tw o  Y-shaped yokes and a 
cross-shaped m em ber called the spider.

V
Valve A device through which the flow  of 
liquid, gas, vacuum, or loose material in bulk 
may b e  started, stopped, o r  regulated by a 
movable part tha t opens, shuts, or partially

obstructs one or m ore ports  o r passageways. 
A  valve is also the movable part of such a 
device.
Valve c lea rance  The clearance between the 
valve tip  (the end o f the valve stem) and the 
rocker arm or tappet. The valve clearance is 
measured when the valve is closed.
V e rn ie r c a lip e r A  precis ion measuring 
instrum ent tha t measures inside and outside 
d im ensions. N o t qu ite  as accurate as a 
micrometer, bu t more convenient.
V iscos ity  The thickness o f a  liquid o r its 
resistance to  flow.
V o lt A un it fo r expressing electrical "pressure” 
in a  c ircu it. One volt that w ill produce a current 
o f one ampere through a  resistance o f one 
ohm.

W
W eld ing Various processes used to  jo in metal 
item s by heating the areas to  be  jo ined to  a 
molten state and fusing them together. For 
m ore in form ation re fer to  the Haynes 
Autom otive W elding Manual.
W iring  d iag ram  A draw ing portraying the 
com ponents and w ires in a  vehicle's electrical 
system , using standard ised sym bols. For 
m ore in form ation re fer to  the Haynes 
Autom otive E lectrical and E lectronic Systems 
Manual.
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A b o u t th is  m anu al -  0 *4  

A c c e le ra to r c a b le  - 4»16  

A c kn o w led g e m e n ts  - 0 4

A ir c le a n e r an d  e le m e n t (n o n -T u rb o  a n d  T u rb o  m o d els) -  4»6 , 4«7

A lte rn a to r - 5 *2

A n tifree ze  - 1 * 1

A n t i-s ta l l -4 » 1 3

A u to m atic  transm iss ion

f lu id - 0 «10 , 1*1

kickdow n cable -  6 *6  

Auxiliary fu e l ta n k  (BX T urbo , an d  all m o d e ls  fro m  early  1993) - 4»19

B
B attery  flu id  - 1 * 7  

Bearings (eng ine) -  2»31 

B o re s  (cy linder) -  2 *3 1 , R E F -20  

B ra k e  f l u i d - 0 * 1 0 . 1«7 

B ra k e  sh o es - 1 * 1 3

B ra k in g  a n d  h y d ra u lic  s y s te m s  - 7 * 1  e t  s e q  

B rak in g  system

m aster cylinder (Visa m odels) -  7 *2  

pedal cross-tube (Visa models) -  7*2  

servo unit (Visa models) -  7»2 

vacuum  pum p (Visa models) - 1 * 1 3 ,  7 *2  

vacuum  pum p (C15 Van) -  7 *3  

B ulbs - 5»2

C
C ab les

accelerator - 4 *16  

clutch -  1 *14  

speedom eter -  5«3  

C a m s h a ft - 2 *7

oil seals -  2 *1 4  

C a p a c itie s  - 1 * 1  

C lu tc h  -  6 *1  e t  s e q  

pedal and cable - 1 * 1 4  

C lu tc h , t ra n s m is s io n  a n d  d r iv e s h a f ts  -  6 *1  o t  seq  

C o m p ress io n  te s t - 2 *4  

C o n n ectin g  ro d s  o verhau l - 2»32  

C o n ten ts  -  0»2  

C o nversion  fa c to rs  -  REF*2  

C o o lan t - 1 * 1 , 1 * 7 , 1 * 1 6

C o o lin g  s y s te m  -  3 *1  e t  s e q

p re ssu re  -  3»5 

ra d ia to r -  3 *5  

th e rm o s ta t -  3 *6  

w a te r p u m p  -  3 *7  

C ra n k s h a f t  - 2*31 

o il sea ls  - 2 *1 5  

C y lin d e r  b lo c k  -  2*31 

C y lin d e r  b o re s  -  2«31 , R E F -20  

C y lin d e r  h e a d  - 2»9, 2 *1 2 . 2 -1 3

D ie s e l-s p e c if ic  t o o ls  - REF«6 

D im e n s io n s  -  REF«1 

D r iv e b e lt  te n s io n  -  1*12 

D r iv e s h a ft  - 1 * 1 0

o il sea ls  -  6 *5  

ru b b e r b e llo w s  - 6«3

E le c tr ic a l s y s te m s  -  5 *1  e t  s eq  

E n g in e

ca m s h a ft - 2«7

c o m p o n e n ts  - 2*31

c o m p re s s io n  tes t -  2»4

c o n n e c tin g  ro d s  ove rhau l -  2«32

c y lin d e r h e ad  -  2 *9 . 2»12 , 2 *1 3

fa u lt d ia g n o s is  -  R E F *16  e t seq

fly w h e e l /d r iv e p la te  - 2«17 , 2»32

la c k  o f  p o w e r - REF»19

le a kd o w n  te s t - 2»4

m e th o d s  o f  rem ova l -  2»18

o il -  0 *1 0 , 1 * 1 .1 * 7 ,1 * 1 1

o il c o n s u m p tio n  exce ss ive  - REF»19

o il c o n ta m in a tio n  -  REF»20

o il filte r - 1*11

o il p u m p  -  2»15

o il s e a ls - 2 *1 4 , 2«15

ove rhau l -  2«22 , 2«23 , 2 *2 6 . 2*31

o ve rh e a tin g  -  REF«20

p is to n  r in g s  -  2«32

p is to n s - 2 * 1 3 ,  2 *1 7 , 2<32

p is to n s  a n d  c o n n e c tin g  ro d s  -  2 »17

re p a ir p ro c e d u re s  - 2 •^  e t  seq
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stop (fuel cut-o ff) solenoid -  4*16, REF*20 

s u m p -2 * 1 5  

tim ing belt -1 *1 7 , 2*5  

tim ing  be lt intermediate ro lle r -  2*6  

tim ing  be lt tensioner -  2*6  

valve clearances -  2*8 

E ng ine /transm iss ion

m ountings - 2*18 

reconnection -  2*33 

removal (BX models) -  2*19 

removal (Visa m odels) -  2*18 
separation -  2*21 

E nv iron m en ta l c o n s id e ra tio n s  -  REF*4 

E qu ip m en t - REF*6 e t seq 

Exhaust m an ifo ld  -  4 *19 

Exhaust sys tem  -  1*11 

excessive sm oke - REF*19 

sm oke testing equipm ent - REF* 10

F
Fast id le  c o n t ro l-4 *1 2  
F au lt d iag nos is  - REF* 16 e t seq 

F lu id s -0 * 1 0 ,  1*1 

F lyw h ee l/d rive p la te  - 2 *17 , 2*32 

Fue l a n d  e xh au s t system s - 4 * 1  e t  seq  
Fuel system  

accelerator cab le -  4*16 

a ir in system  -  REF* 18 

fuel consum ption excessive -  REF*19 

fuel feed restricted - REF* 18 

fuel filte r -  1*14 

fuel filte r water draining - 1*10 

fuel in  sum p - REF* 19 

fue l supply - 0*7 

injection pum p -  0*8, 4 *8 , 4 *9

injection pum p load lever position sw itch  (later Bosch models) -  4*13 

in jection pum p testing and calibration equipm ent -  REF* 10 
in jection pum p tim ing too ls  - REF*8 

in jection system  - 0*7, 4*18 

in jectors - 0*9, 4*14 

in jector testing equipm ent - REF* 10 

manifolds -  4*19 

Fuses -  5*1, 5 *2 , 5*4

G
G earbox o il -  0 *10 , 1*1, 1*17

G lossa ry  o f  te ch n ica l te rm s  - REF*21 et seq

H
H andbrake  - 1*9 

H e a te r p lug s  a n d  re lay  -  4 *15 

H is to ry  o f  the  d iese l eng ine - 0 *6  

H o rn  -1  *8

H yd rau lic  c irc u it  - 1 *9

H yd rau lic  f lu id  (BX m odels) -  0*10, 1*9

H yd ra u lic  sys tem  -  7*1  e t  seq

I
Id le speed 1*13 

In je c tio n  p u m p  - 0 *8 , 4 *8 , 4*9

anti-sta ll -  4*13

dynam ic tim ing (all m odels) -  4*10 

load lever position sw itch  (later Bosch models) - 4 *13 

sta tic  tim ing (B osch )-4 *1 1  

sta tic  tim ing (Roto-diesel) - 4*10 

testing and calibration equipm ent - REF*10 

tim ing tools -  REF*8 

In je c to rs  -  0 *9 , 4*14 

testing equipm ent - REF* 10 

In le t m an ifo ld  - 4 *19 

In te rc o o le r - 4 *18

In tro d u c tio n  to  th e  C itro en  d iese l en g ine  - 0*9

J
Ja c k in g  and veh ic le  s u p p o rt - REF*5

K
K ic k d o w n  cab le  (a u to m a tic  transm iss ion ) -  6*6 

K n o c k in g  cau sed  b y  in je c to r fa u lt - REF* 19

L
L a ck  o f  p o w e r (engine) -  REF*19 

Le akd ow n  te s t  -  2*4  

L igh ts , w ip e rs  a n d  h o m  - 1 *8 

Load leve r p o s it io n  s w itc h  - 4*13 

L u b r ic a n ts  and f lu id s  - 0*10
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M
Maintenance  - see Routine maintenance 

M an ifo lds  -  4*19 

M anual transm iss ion  - 6«2, 6*3 

f lu id -0 -1 0 ,1 *1 ,1 *1 7  

M aste r cy lind e r (Visa m odels) - 7*2 

M axim um  engine speed - 4»13 

MOT te s t checks - REF* 12 et seq 

M ou n tin gs  (eng ine /transm iss ion ) - 2*1$

o

Oil

consumption excessive - REF*19 

contamination - REF»20 

entering engine via valve stem s - REF* 19 

filler cap cleaning -1 *1 0  

filter -  1*11 

pum p - 2*15

O il seals -2«14 ,2«15  
driveshaft -  6«5 

O il, eng ine  - 0 » 1 0 ,1 *1 ,1 *7 ,1 *1 1  

O il, gearbox - 0»10, 1 *1 ,1 *1 7  

O verheating  (engine) - REF«20

P
Pedal c ro ss -tu b e  (Visa m odels) - 7*2

P is ton  r in gs  - 2*32

P istons - 2»13, 2*17, 2<32

P istons and connec ting  rods - 2*17

Poor com press ion  - REF*17

Preheater system  - 4*15

P rinc ip les  o f ope ra tion  (d iese l engine) - 0«6

R
R ad ia to r - 3*5

R eference - REF*1 e t  seq

Relays (Visa m odels) - 5«4

R epair p rocedures  - REF«4

R ou tine  m a in tenance  a n d  se rv ic in g  -  1*1 et seq
R outine m ain tenance p rocedures  -1  »6

R outine m a in tenance  schedu le  - 1  »2 e t seq

S
Safety f irs t! -  0»5

Servo u n it (Visa m odels) - 7*2

Shoes (brake) -1 *1 3

Sm oke te s tin g  equ ipm en t - REF*10

Spare parts  - REF»3

S p e e d o m e te r  c a b le  -  5»3 

S ta r te r  m o to r  -  5 *3  

S tee rin g  - 8 * 1  e t seq

g e a r  a n d  d r iv e s h a ft  c h e c k  - 1 * 1 0  

g e a r (V isa  m o d e ls ) -  8»3 

tra c k  c o n tro l a rm  (V isa  m o d e ls )  - 8 *2  

S to p  s o le n o id  - 4»16 , REF«20 

S to p - la m p  s w i tc h  (V is a  m o d e ls )  -  5 *3  

S u m p  -  2 * 1 5  

Suspension  -8 * 1  e t  seq  

a n t i- ro ll b a r  (V isa  m o d e ls ) -  8»2 

S w itc h e s  

s to p - la m p  - 5 *3

tu rb o  o v e r-p re s s u re  w a rn in g  -  5 *3

T
T h e rm o s ta t  - 3»6 

T im in g  b e l t  - 1 * 1 7 ,  2 *5  

in te rm e d ia te  ro lle r  -  2»6 

te n s io n e r -  2 *6  

T im in g  ( in je c t io n )  -  4»10 , 4 « 1 1 

T o o ls  a n d  e q u ip m e n t  -  R E F»6 e t seq 

Transm ission  - 6»1 e t  seq  

f lu id  -  0 * 1 0 ,1 * 1 ,1 * 1 7  

T u rb o  b o o s t  p re s s u re  in a d e q u a te  -  R E F»19 

T u rb o  o v e r - p r e s s u r e  w a rn in g  s w i tc h  -  5 *3  

T u r b o c h a r g e r  -  4»6 , 4 « 1 7 , 4» 18  

T y re  p re s s u re  a n d  c o n d i t io n  - 1 * 2 ,  1*8

U
U n d e r b o n n e t  a n d  u n d e rb o d y  v ie w s  - 1  «4 e t seq

V
V a c u u m  p u m p  - 1  *1 3 ,  7 * 2 ,  7 *3  

V a lv e  c le a ra n c e s  - 2 *8  

V e h ic le  id e n t i f ic a t io n  - R E F *3  

V e h ic le  s u p p o r t  - R E F *5

w
W a s h e r  f lu id  - 1»8 

W a s h e r  p u m p  -  5 *4  

W a te r  p u m p  - 3 *7  

W e e k ly  c h e c k s  - 1 * 7  

W e ig h ts  -  REF»1 

W ip e rs  - 1 * 8

W ir in g  d ia g ra m s  - 5»4 e t  seq 

W o rk s h o p  t o o ls  -  REF»6
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