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Engine repair procedures

18 Clsan i the campenants incudig tre
in the cylinder head.

Evamise e mmpo«-m carefully for wear
particular check the surface
of the carms for scoring and g, Panew
‘components as necessary an oil

‘washers and a socket 1o press in the oil seals
rmnm

fiywhes! end of the camshaft insert the bolt and

24 Fit the Woodruff key and camshaft
sprocket to the timing end of the camshaft.
Apply locking fluid to the threads then insert
the bolt and tighten it to the specified torque

‘spanner
3 Disconnect the batt
4 Ramove the ol her up/hnMMr and

570 BX models disconnect th ar et hose

lemill!
ubricating the cams

.m earng ourl v sngie i

25 Refit the valve cover, together with a new.

uulr\q  though the engine front piate and
with the tips of cams 4 and 6 facing
nwards and resting on the bucket
tappats, The cast DIST marking on the
be at the timi
the cylinder head (see Illultuﬁon) ra the
key ft sprocket should be.
fac

18 Fit the centre bearing cap the correct way
then screw on the

nuts and tighten them two or three tums.
19 Apply sealing compound to the end
Fit them

gaskat, and tigh s

26 it the crankease ventiaton hose.

27 Locate the drivebelt on th

pulley 4nd ycraulc pump (B mosel), o

Vacuum

o dowmsrds i e doflocion o the

beit midway between the two_pulleys is

approximately 5.0 mm under fim thumb
the adjustment  bolt

28 On BX models .-mmcn the battery
negative lead and the air inlet
29 Refit the ollfiler

from

6 Disconnect the crankcase ventilation hose
from the valve cover.

7 Unbolt -wu remove the valve cover.

Remove the
8O a piocs of paper draw the utine of the
engine with the cylinders numibered from the
fywheel end and also shoving the positon of
each valve, together with the specified valve
Clearance. Above each valve draw two lines
for noting (1) the actual clearance and (2) the
‘amount of adjustment required.

© Tum e engine unil he e vaeof No |
cylinder (nearest the iheel) is fully cl

274 the wo o the cam i tahg vocty

in the correct positions and tighten the nuts
two

20 Tighten all the nuts progressively to the
sure that cams 4 and

illustration). The only answer if it is not
orrect is to renew the cylinder head.
21 1 the orgnal camahatt s beng raftad

ety 9o on to paragraph 22, otherwise
chack and adust the vave clearmnc
that

Dol ncomacted o e
crankshaft must be tumed one quarter turn
either way from the TDC position so that all
the pistons are halfway down the cylinders.

i b Tt oo pump prockat
while turning the engine as the timing bolts.
are stil in position.

2

30
0 the camshat sprocket.
31

TOC as in paragraphs 9 and 21, tum the
crankahen back the quartr tum se thet

more quartor o onorisn
etone 2 and 3 wil pass their TOC positions

foslor blades measure the
ince between the base of the cam and
m. ket appot (see Mustration) Fecord
the clearance on line
" 11 Ropant the measurement for the other
/alves, turning the engine as necessary
50 that he cam lobe in ques

1o U(mg

on is always

32 Refit the TDC dowel rod to the flywheel.
33 Refit and adjust the timing bett, referring
to Section 4, paragraphs 20 to 25. The

removal.

par

tappet.
12 Calculate the difference between each
measured ince and the desired value

1,0n Visa modele apply the handbrake: On
EX models chack therear wha's and
the handbrake.

ips
fit them over each end of the camshaft, open
‘endfirs, and press them in until flush with the
end faces of the end caps. Use an M10 bolt,

vehicle on an axle stand and engage priy

different for inlet and exhaust valves make
sure that you are aware which valve you are
dealing with. The valve seqt !

‘end of the engine s:

Inlet - Exhaust - Exhaust - Inlet - Inlet -
- Exhaust - Inlet

13 1f all the clearances are within tolerance,

rent the vlve cover usng & new ganket f

necessary. If ar ince measured is

oot spaciod |nlvlm: djustment
must be carried out as described below.
Adjustment

14 Remove the camshaft as described in
Section 7.

1
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turning the right-hand wheel. On automatic
transmission models use an open-ended
spanner on the cr pulley bolt.

3 Drain the cooling system as described in

1.
4 Disconnect the battery negative lead.

 Remove the air cleaner as described in
Chapter 4. On turbo models, remove the
intercooler, 4

% S spris e welgh' of D I g .usna @

2008 1ol jack.
7 Unserw m- nuts and remove the

8 Pul up the special cii, release the spring
clips and withdraw the two timing cover

sections.
9 Tum the engine by means of the front

Wiog hios o engahert pe.
10 Insert an 8.0 mm di

70 or ol rough the et nole 1 ihe
left-hand rear the cylinder block
the sartr mota, Then carily en the
Sng st wey e rd on

the flywheel
1 |mmmammmugn the holes in
the camshaft and injection pump sprockets.
and screw them into the engine front plate
finger-
12

bt tensioner
ol it Vo, hon b the Mucket
anti-clockwise to release the tension

et te phvt nt 1o hod e tonsioner 1
nprelesnd peaion X rebble s 5 Kok
‘square drive hole provided to

13 Remove the timing belt from the camshaft

817 Example of valve shim thickness calculation
Alnlet E Exhaust

15 Windraw he frst bucket tsppet and ta

be recorded
(2), if too small the thickness must be

17 Draw thrsa mor s banetn ach ve
on the calculati own_(see
illustration) imn«mm-«mmumm
thickness of o deduct the
dmumhmmnmmmmm
thickness required on fine (5).

18 Shims are available in thicknesses
between 2.225 mm and 3,025 mm in steps of

on the valve stem first with the size marking
facing

ing as the shim may become

dislodged.
21 When all the tappets are in
their shims, refit the cams

position with

‘Removal
1 On Visa models apply the handbrake. On
B

it excossively.
14-Urecoms e U8 bk hccing e camten
the timing position. Also unscrew
te onsioner scjustmont bot, and he two
ine mounting bracket.
T8 At this stage the right-hang. sngine
iy,

thermostat housing then unbolt the housing

from the cylinder head and position it to one

side,

18 Remove the oll filler cap/breather and
n it to one side. On BX models

disconnect the air inlet hose from the et

manifold.

19_If applicable, disconnect the

and revm lpo. Fter 1o Chapter 4, o

0.026 mm, 20 adjustment bolts of

i tapa of 075 . Ciean now shims e harcbrae. the  hydraulic high pressure pump_(BX
ng' . ‘models), or vacuum pump (Visa models),

19 front e guive the s, and disconnect

1610 17 on the remaining valves keeping each  Wheel s just cear of the ground. SuppOrt the  creeit

tappet dantiied for vehicle on an axie stand and engage 4ih or 5y

20 When reassembing, ol the shim and fit it 5th gear by
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33 Clean the gasket facés of the o
‘and cylinder block, preferably usi
soft blunt instrument to p

cylnder head bolts and the corresponding

holes i the cylinder block.

34 Gheck that the timing bt s clear of the
then

22 Unbolt_and remove the valve cover
Remove

23 Unscrew the union nuts securing the

injection_ pipes to the injectors and fi

injection pump, and remove the pipes as two
bies.

a4 e piatans hafway down the cyinders o

prevent

28 Unsorew the exhaust manifold to
Seirwos bots.

ively unscrew the cylinder head

asset
24 Unbolt
25 Disconnect the wiring from the glow plugs.
26 Disconnect the fuel retum pipes from the

P
27 Hold the camshatt stationary with a

1 and 4 cylinders. If

necessary release the timing belt from the

Inection pump spracket and tu the engine
‘quarter turn in either direction to position

i egbin Ao s Kiprontirel
Remove the

washers.
3 Feisasa ¥ orioder heed from the
cylinder block and location by

it. The Citrodn tool for doing this consists
simply of two metal dowel rods with 90°
angled ends (see illustration).

1Lk the ayinder hoad o the back ana

a2 Dcmaummmuumumu.
K b oo aieoes, T sampa

gasket is after
maaeuring ihe proton of o pione o
ToC.

unti pistons 1 and 4 are at TDC. Position a
dial test indicator on the cylinder block and
it on the block z for the probe to

highest reading on the indicator (s
illustration). s reading

35 Repeat this measurem: jure on
pistoryd then tum the cranksbaf ha 4 turm
(1067 i ropent e rocodhis an leers 2

30°1'a cal tot nciator i not avalab
piston protrusion may be measured using a
straight-edge and feeler blades o vernier
calipers, these methods are
inevitably less accurate and cannot therefore
be recommended.

37 Ascertain the greatest piston protrusion
measurement and determine the
correct cylinder head gasket from  the

Piston protrusion  Gasket identification
05410065 mm 1 noteh or 1 hole

06510077 mm 2 notches or 2 holes.
0.7710082mm 3 notches or 3 holes.
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$418.idor head bok tghtaning sequence

mwwmmm
n Mm e procuced her Saptamber 1008

not tum the crankshaft _anti-clockwise
otherwise pistons 2 and 3 will pass

eve s aieromt ‘onioning procedire. Tne

later (angle-tightened) type, bolts can be
by having a coarse spiral grooving

‘on the upper shank - early-type bolts have

plain sh: lustration). Grease the

rrsade and cotae tions of he cyinder
40, oo et tham, tagthar

o e

e Pegrai m

‘sequence oo lsivationy
v pehentot ¥ g the ingls

47 Algn the hole and reft the M8 timing boit

101the camshaft sprocket.

48 Rt the vaive cover, together with a new
49 Apply locking flud 10 the threads then

and hten the two upper bols o the

ight-hand engine mour

the tensioner ldln-\nwmwa\mﬂ«w-\\\.

Loosen

tensioner pivot nut.
50 Reft and adjust the tiing b, rfrting
4, paragraphs.

tightening _method in the final Stage,
retightening after warm-up is not 51 Poconnon: e et ren pipes to the

43 Lubricate the exhaust manifold-to-

070

Note that the notch on the centre line of the
gasket (see illustration) identifes the gasket
the 1.7 engine (type XUD 7)

o

cknwse. The haad gasket for re trbo
e e by
the centre-fine.

36 Tor e srankshatt . Seckrise (dewed
from the timing belt i pistons.

pase boktom dagd serire (mx:) ot nm -

Ftons 2and s wh s b o ol midwey
potions,

grease, then recomnect them and fit the bolts,

together with the _springs, and

self-locking nuts. On 1.9 engr bots

incorporate a shouider to ensure that the

springs are compressed correctly. However,
.7 engines,

ton the nuts progressively
until approximately four threads are visible
and the springs

83 e the let-hand
8 Rt he njecton s and tohten the

approximately 5.0 mm under firm thumb
pressure. Tighten the adjustment ~bolt

followed by the pivot bott.

10 the inlet manifold.

58

e camahan 1 the camshatt sprocket
and bolt. Ylnmlmbunmm-npoowlm
torque while holding the camshaft
with a spanner on the special lug between the

39 Fit the correct gasket the right

on the cylinder block with the identification
notches or holes at the flywheel/driveplate
end (see illustration). Make sure that the
location dowel s in place at the timing end of
the block.

the camshat until the tips of cams 4
A 6 (counting from the »y-m.l ond) are

46 Tum

59 Cloan the thermostat housing mating
then ref 1, together with a new gasket,

and tighten the bolt. Refit the two small

hoses.

60 Reconnect the heater hose o the cyinder

head.

61" Rt thetiming cover sectons.

62 Rfit the right-hand engine meunting

bracket and tighten the nuts. Remove the

kshaft a quarter
lockwise untl patons 1 and 4 e at TDG,
dowel

(Chapter 4).
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6 y negat 3
88 Pt thecookog aystem Chaptar 1)
jhicle o the ground.

& o Turmo. mdels, atr efitng and
before inital prime turbo
ubrication circu by d\uonnuchng e top
solenoid e, nd craning
The engine on he sarter for es
bursts.

68 tomber 1986 models.
the following includi phs

Belors raghtaing e hasd bot. e
‘engine at 3000 rpm for 10 minues then switch
i gntion and ot the ngine o o at
Ieast 3% hours.

69 Remove the filler cap from the cooling
e, agandon W ite release any
remaining refit

70 Wonang on sachcyinder head bl turm
in the correct sequence first loosen the bolt
90° then retighten to the final torque given in
the Specifications (see illustration)

10 Cylinder head - dismanting,
‘overhaul and reassembly

Dismantling

1 With the head removed as described in
pevtete) Secton raman s, e,
referring to Section 7.

2 Wihraw e bucke appet,fogeter with
their respective shims, keeping them  all

3

unscrew the injectors. Remove the special
washers.

4 Disconnect the wiring and unscrew the
jow pi

5 Unscrew the nuts and bolts, and remove

the llet and exhaust mardoide rom he
cylinder head. Remove the exhaust manifold

impo PDE M

diagonally and along the edge (see

ustrtor. Do not postion th sealgh sdge

ver the swirl chambers, as the

prwe ot the cyinder noad face Dumrﬂun
od by

that
machining (skmming®) within & pocitied
imit. This is a specialist’s job; the valve seats

ind swirl chambers must also be machined,

etge an d'Sp

collets. The valves are deeply recessed, so
the end of the compressor may need to be
extended with a tube or box section with a
wi access. Remove the collets and
release the compressor. Recover the retainer,
large and smal valve spri
seat, then withdraw the valve
cylnder head (see ustrations) Apeet the
procedure to remove the ot
gl ycskighons e
doniiad tor posllion, Remov the 1ming
probe blank if nec
7 Dismantling of the cylinder head is now
‘complete. Refer to Section 11 for decarbon'-
sation procedures.

Overhaul
8 Clean all the components and examine
for wear. Obtain new gaskets for the
Cotncer haad. manitods, vae cover and
hermostat housng, Irapect he head for
cracks or other
5 Chack ihe head gasket tace for datrton
(warp)

10 inspact the valve ‘sests_and v
for burning or cracks (see

ilustration). Bath can be vcnaweu but the

‘work should be ent a specialst.

Ty Ui da ot ncatr Eneck ht the

vt chamberprorusion s witin the s

given ifications (see illustrations)

2

freodom

acceptabe ft i s quide, Excessve piay o

the guide may be c: y w ither

componeet. asure tho vave stom wih &
or try the fit of a new valve, if

avalae,t estableh whether i3 the vave or

the guide thatis

13 o e s can o reewed, bt e

2lob fo  specialet.

54" Minor surace piting or carbon buld-vp

on the vaive heads and

removed by gending, but i

<Moo iy
be

foeler blades.

~small valve spring . ..
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10.11A Zero the dial test indicator . ..

1016 Grinding in the valves

vaive head is within the specified limits (see

18 Now o roaced vaves and sese shoud
e ground togethr a8 folows (the
pasto may be omitted f the it is aready

16 Invert the head and support it securely.
‘Smear a litle coarse grinding paste around
the sealing area of the valve head. Insert the

10118

protrusion
clean away all traces of grinding paste, frst
with a paraffin-soaked rag then with clean

rags, finall with ai f avalable.
Do not overiook the valve guides. It will be
obvious a small quantity o grinding
paste remaining in the engine could cause

wear.
19 Examine the vaive springs for signs of
fatigue and if possible compare thei length

the

with a new spring. It is worth renewing
springs if the engine has completed a high

‘seven valves. Refit the timing probe blank if
removed.

26 Rofit the nlet and exhaust manifolds with
new gaskets and progressively tighten the
nuts.

27 Insert and tighten the heater plugs to

specified torque (Chapter 4). oot the

wiring

HIMMW injectors

ashan 1o v Spectiedtorass Chapter 1.
Reconnect the leak of pipes.

29 Oil and insert the bucke tappets, together

20 Examine the tappets
scoring or other damage.
2

for

they are Hisd i b corectlecatens, and

the cylinder head and bearing caps. Also

‘examine the camshat,

22 Inspect the studs for the manifolds and

camshaft_bearing caps. Renew them if
necessary by using a_proprietary stud

extractor, or lock two nuts together on the

‘exposed threads. Studs that have come out

by mistake should be cleaned up and

using thread locking fluid.

sucker. The

ropest the pracodurs ubig e

grinding paste.
18 Afte all the valves have been ground in,

ing a vale tem
and nsoting it s gude Wi

hoad o i i h e et o b

ihe two springs either way ) and the

0 Compross _the the
compresor and it i colts A smear of
grease on the colets wil in place

on the valve stem groove. Clrm"yulnu

. Mak

ol o th s kness ftod i ouch

Bostion, ¥ natskready dane fr werance
valve clearances.

20" Rt i e e 10 Secton 7.

Decarbonisation

1With the cylinder head _removed
doscribed in Section 9, the carbon deposits
should be removed rom the valve heads and

2 Wnere a more thorough job s
mmmlmmmunmmtu

25 Repeat the procedure to fit the other

the valves may be ground in and the parts
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ceaned. brushed and blown out ah the
clean the

antods, puidary e nthm manifold
whare an sccumalatn of carben I most

Tikely.
3 Belors grindiog-n & vaie, ramove the

s hoad

et Wit an et vate e s ususly
Simply a matter of scraping oft the carbon
Y 3 bt ke and frihing v & wre

brush. With

s arder 1 vemova. Ona oo of
cleaning vaves quicky i to mount tham n
the chuck of an il using a piece of
card or ol

128 Socket,

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

7 Finally clean the top surface of the cyinder
block.

described here are for

Note: The procedures

renewal with the engine In the vehicle - with

‘engine removed, the steps taken to gain
ignored.

A scraper or i brush may hen be used

remove the
o0 mportant par o e m-

m|2015-.1w15
2 Remove the timing belt from the camshatt

7 Clean the oil seal seating.
8 Smear the lip of the new oil seal with oil
of the

{ece ofing cyinde hasd
eshor and & socat 1o po

itin (see
I

9 Fit the Woodruff key (if removed) and the
camshaft o the camshatt, insert the
bolt and tighten It while holding the camshaft
10 Refit the M8 timing bolt to the camshaft

1 et and acjust the ting b, sfr
o Section 4. paragraphs 30 1o 25, The
remaini

operation is to remove the
rom e plten crowne. To o . o the

rankshaft pistons are at the top
of their stroke and press some grease
between these pistons and the cylinder walls.
This g down

it excessively.
3 Unscrew the M8 bolt holding the camshaft
sprocket in mw«
4 Hold the camshatt s

Jto the it g greove. Co other
and the eyinder block merna o
wd ater channel wih newspaper 4ped

jown securely.
: § Usng 8 bk crper
the piston crowns, takin
Seors 1 soh oy Thersugtly cleen the
‘combustion
crowns.
8 Ramove the newspaper than reate the
crankshat half a tum and repeat the cleaning

remove all the carbon
care not to

13

14 Loosen the pivot and adjustment bolts of

the hydraulic high pressure pump (BX

models), or vacuum pump (Visa models),
he uit upws

ocket stationary  swivel ind disconnect the
aing  large scrowdrivr (or SITAT (000 drvebet fom the puleys.

15 Unscrow he coriry bott and ramove the
ot ottt mtal b and o ong Bos (e ump ke o e carshat | e cars

used for removing oil fiters may be used to

hold the
5 Unscrew the bolt and withdraw the

the ummu govers and heid the camstat

is loosened
o orovon. damege 10 e tming. so

' valves will strike the
ylinders. Recover the

‘camshaft otherwise the
pistons of Nos 1 and 4
joodrut

is loose.
6 Pull out the oil seal using a hooked
instrument.
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18 Pull out the ol seal using a hooked
nstrument

17 oan e i seal
18 Smear the lip of m.motllulwllholl
thn .t aver o end of
e ress i unt h with e ond
oo ot e hoad (soe usraion).
and a socket to press

I. Refit the Woodruft key (if 'mv'di -nu
e ump puleyto the camshat and
centre bt
2 Locue the drivebet on the camanat
pul pump pulley then press the pump
downwards unti the deflection o the belt
midway pulleys is
approximately 50 mm under fim thumb
pressure. Tighten the  adjustment bolt

- Crankshaft (timing belt end)
25 Remove the timing belt as described in
Section 4.

24 Side the timing belt sprocket from the
erankshatt and recover it

3
25 Noto the ftied depth then pullthe o seal
from the a hooked Instrument.

housing using
h-mwy arill a small hole in the oil seal
scrow to remove i,

1348 ...
‘models

27 Refit the Woodruff key and timing belt
28 Refit the timing bet, referring to Section 4.
Crankshaft

(flywheel end)
20 Remove the _flywheel/driveplate
described in Section 16.
E) verier

the fitted

31 Pull out the oil seal using a
instrument. Alteratively drill a -m-u e "
the ol seal and use

8 Apply a ittle sealing compound where the

remove it
32 Clean the oil seal seating and crankshaft
I

s mpmmwummm.mun

In sairehy to the eevieuay neted dopth
Using & metal tube. A piece of i plate s
| When

9 Position a new gasket on the sump then it
the sump into position and insert the bolts in
their

comect
10 Tighten the bolts evenly to the specified

torque.
11 Refit the crossmember on BX models.

fitted note that the outer lip of the oil seal
must point outwards; I it s pointing in
use a piece of bent wire to pull it out (see

34 Refit the fiywheel/driveplate, referring to
Section 1

Removal

1 Chock the rear wheels then jack up the

front o the car and w lo stands.

12 Lower b car 10 e grourd and rofd e
engine with

Note: From July 1987, the oil pump spacer
no

3 Position & containe beneeth he angine.
Unscrew the drain plug and allow the ol to
n

sump.
3 Wipe clean the drain plug and reft t
4 On BX models unbolt the crossmember

1 Remove the timing belt as described in
Section

2 Side the timing belt sprocket from the
crankshatt Woodr

§ ote e ocation of the sump bots (see
e Ut
& Remeve the e & and_gasket (see

illustration). The sump wil probably be stuck
in position in which case it wil be necessary.

hmﬂl‘dmmdlmdmnm

fopen end first) o the previously noted depth.
A iace of hin plasic 1 vseh 10 prevent
]

Refitting
7 Clean all remains of gasket from the sump

rut ey if it

is loose.

3 Remove the sump as described in Section

13.

4 Unscrew the bolts and remove the front oil
et.

seal housing.

6 Unscrew the three bolts securing the oil
PuUmp to the crankcase. Identify them for
position as al three are of dfferent lengths.

8 Withdraw the L-shaped spacer from
beneath the oil pump, if appiicable.
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location dowel (i fitted) and
disengage the oil pump sprockat from the

chain. the oil pumy
8 Remove the chain and sprocket from the

nose of t and recover
Woodrut key if it is loose.

14.10A Removing the oil pump cap .

14.118 Checking the rotor endfloat

14.90 ... and plunger
9 Remove the six bolts which hold the two
halves of the oll pump Separate
halves, being prepared for the release of the
relief valve spring and plungers (see

ilustrations).
10 f necessary remove the strainer by prising

14.108 ... and strainer

14.11C Checking the rotor side clearance

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

Inspection
11 Inspect the gears and the housings for
wear and damage. Check the endfioat of the.

Note Mft except for the relief vaive spring
plunger, individual components are not
available.

12 If the pump is to be renewed it is wise to

renew the chain and the crankshatt sprocket

also.

Refitting

13 Lubricate the gears with engine oil then
pump in reverse

tighten the six bolts evenly to the specified

torque.
14 Locate the Woodruf key on the nose of
the crackahett and roft e weracket, tseth

Engage the sprocket.
1a et o s o e ron. housing.
Refit the housing to the cylinder block,
together with a new gasket, and tighten the.
bolts evenly to the specified t
16 Fnlmw—dlomhwns,muﬂm
to Section 1

17" Check tat th locaton dows! s fted o

slide the
poston, making wure thet ks open end
engages the

14.11A Ol pump rotors and housing

1418 Tattaog e ot ure g
amo
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155

18 Insert the bolts in their correct locations.
The longest bolt through the Soea e

1513
piston through the ring compressor
through the bore and remove it from the

block. Loosely refit the shell bearings and

1514
nuts

onto the crankpin and fit the cap, t

with its shell bearing, making sure it s the

bolts

ton the
jenly to the specified e (aoe

Refit the sump, referring to Section 13.
20 Refit the Woodruff key and timing belt

sprocket.
21 Rt the timing bet, referring to Section 4.

7 Fameve Ne 4 pisten n the same manner
then tum the

2 and 3 10 80C mottom dead:sontt) and
remove

' how piton ing ar o be ited o od
bores, the bores must be deglazed 1o allow
the new. pery. the

Removal
4 Ramove e cyner head s dencibed i

2 Remove the ol pump as descrbed i
14,

Section
31 thre a8 proncunced wee e o he
top of any bore, it may be necessary t

Tamove i with a scrapar o idge reamar 1o
avoid piston damage during removal. Such a
ridge may indicate that reboring is necessary,

the big-end journals.

9 Bogin refiting by laying out the assembled
pistons and rods in order, with the bearing

shelis, connecting rod caps and nuts.
10 Arrange the piston ring gaps 120° from
each other.

11 Clean the bearing shells, caps and rods
the shels into position so that the

4 Check that each connecting rod and cap is
ke for postion and. ot mark ham
¥ih 8 ownire punch on the ol fr sk
umhersne ot e
5 Tor o cakanah 1o g istons 1 and 4
10 BB (motiom dead contre). Unscrow the
nuts from No 1 piston big-end bearing cap,
then take off the cap and recover the bottom

12 Oil the bores, pistons, cranky
shells. Fit a piston ring compressor to No1
piston, Wit Nos 1 and 4 crankping at BOC
insert No 1 piston in the bore near
Tywhesl, maxing sure hat the clover ot
cut-out on the piston crown is towards the ol
fiter side of the engine.

13 Using a hammer handle tap the piston

8 Using a hammer handie push the piston up

(see illustration). Guide the connecting rod

14 Fit the nuts and tighten them to the
Spaciied traue (see Wustraio). Tum the
crankshatt to movement

15 memmmmm-mwmm

Refit the , referring to Section 14,
17 heih e cylinder head, referring to
Section 9.

Removal
1 Either remove the engine and transmission
and separate them (Sections 19, 20 and 21),
or remove the
described in the

2 On manual transmi
ignment marka then shckan 4
pressure

bolts progressively ant
the pressure plate and driven pl

3 Hold the fywhesldrvepiate stationary with
a screwdriver or bar inserted between the
teeth of the starter ring gear and the
tranamission locatin dowel. then urscrew

remove the bolts and Iift the
nywmummqm from the crankshaft

Alignment. ired

location dowel on the crankshaft flange.
‘Obtain new botts for reassembly.
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link (Visa models)
Refitting

4 Bagin refting by clesiog e matiog
crankshaft  an

vopiae.
§ Locate the flywheel/driveplate on  the
crankshaft dowel.

6 Apply locking fluid to the threads of the bolts,
insert them, and tighten them to the specified
torque while holding the flywheel/driveplate
stationary (see ilustrations).

7O manual tranamision madels rft the

tes.

o Rt the ransimisson and engine, if
removed.

17.128 Lower
(BX models) - op view with engine removed
Refitting

4 Fting s o revrsa of ramova Tten

13 Drive or press the mounting from the
housi

14 Drive or press the new mounting nto
onthen et e oo ik and tghien
e bkt e spaciled
ower the ca 10 the ground

18 Engine, methods of removal
et :

General
The engine is removed together with the
tronamission by Wing upiarés from the

the specified torque. With the wn\gm o m-

engine on the mounting, v
pwoon the mounting bracket and. each
ubber 3199 Shoud be 10 + 07 M1

necessary adjust the clearance by means of
shims positioned under the stops.
Left-hand mounting

Removal
$ Support the ransmision it a it or
with a trolly jack and block of w
& Romore o s coanerand g

# m o mounting. Also umcrwt m uh o bolts and
e ey
Right-hand mounting from the transmission

Removal
1 Support the engine with a hoist or with
trolley jack and block of wood beneath the
sumy

2 Make up a tool similar to that shown, to

engage with the siots in the rim of the rubber

{8ee Wusirations). Asuring that te ubber
Is being renewed, the new comy

ponent
Uned 5. Ouide when masing . toer
Unscrew the old rubber from the body using
the tool.

3 Unscrew the nuts and
right-hand_mounting bracket, noting  the
location of any shims (see ilustration)

Refitting

10 Refiting i o remoal, but

before fitting the mounting stud, clean

ireacs and ooy teocidng N nqm.n

the nuts and bolts to the speci

Lower mounting

Removal

11 Jack up the front of the car and sup
axle (see “Jacking and vehicie

2 Unscrew and remove
torque link and withdraw the link (see
llustrations)

engine X models the
engine and Faamasion ars Mo o 8 very

stoep angle and a hoist with sufficient height
will therefore be necessary.

It is possible to remove the transmission
alone from under the vehicie,
would, in theory, be possible to remove the
engine from above. Howey
ot recom

of disconnecting the transmission which, if
required is best carried out with the engine
and transmission removed from the vehicl.

Removal
1 Romove the barn
2 Appl the handirake then jack up the rnt
of the vehice and support o axle stands (see
opoor).
3 Drain the cooling system as described in
1

hapter
4 Unscrow the drain plug from the rear of the
differential housing drain the oil into a
con

between t
. lver the aljots o the

Dot of th sub sl cariers.

7 Have an assistant pull the loft-hand wheel
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1618 Gearchange corrol rode (visa
outwards whle the thand ammn is
the differential side

5 Ceosen e two uts retiing e gt band

the bolt heads through 90° to release the

bearing.

9 Have an pul the right-hand wheel
outwards while the right-hand driveshaft is
removed from :

10 Unbolt the intermediate bearing bracket

from the cylinder block, also unscrew and
remove the bott the torque link to the

underbody.
11 Tie the right-hand _driveshaft and

injection pump.
2 Connect a host to the angine lfing
brackets so that the engine and

m.yhm-ﬂhlmwnﬂpwlen ey

Removal

here is for

éige and Sp

removed.
30 Raise the engine and transmission
‘assembly, maki

2 Chock the rear wheels and release the
handbrake.
3

‘components in the engine compartment are
not damaged. When clear of the front panel
withdraw the assembly and lower it to the

31 If the vehicle must be moved with the
engine and transmission out, reconnect the
track control arma and baljints to the siub
o

on axle stands (see *Jacking and vehicle
Remove the front whels

4 Place the ground clearance control to

hydrauiic

ystem. Do not remove the screw.

e ot ey ot i damagn
Refitting

32 Refitting is the reversal of the removal
procedure, but note the following aditional
points:

8 Drain the coolig eystam as described in
Chapter

& Unscrow the drain plugs from  the
transmission and dferential housing and
drain the olfluid nto a container,

and tighten the drain plugs. Also dra e

2
(Chapter 6 when inserting the right-hand
driveshatt.

12 Remove the battery and tray, and unbolt
the support.

the driveshat s fitted
b) Refil the transmission and engine with oil

13 oquired.
14 Romove the accleaner togeher wih the
tor.

o
cables, referring to Chapter 4

18 Unacron s remave, ihe *sxhauet

manifold-to-downpipe bolts, together with the

springs and collars.

16 Disconnect the coolant hoses from the
ine.

engl
17 Unbetthe securing clam and remeve
‘cooling system expansion

18 Dscomnect e gearchangs contol rods
(see ). Also disconnect the reverse
cable where fitted.

19 Disconnect the vacuum hose from the
e v seve k.

Rofer to Chapter 7 and remove the brake

er cyinder.
1 Dlscannect the fusl supply and retum
jection

hoses from the injection purn
22 Disconnect the wiring from the following
) Startor motor
b) Oil pressure switch
tor
temperature switch
©) Glow plugs
Stop solenoid on the injection pump
9) Diagnostic
1) Transmission earth cable.
) Reverse lamp.

28 Diacomet the speadomater cabe from

26 Disconnac thecuch cable.
25 Disconnect the accelerator cable from the

bate g to Secton§, pargraph 43
o Raft e sngialramamisson
to Section 17
) Adjust the clutch cable
ywmmmmmmmu
Check the injection pump timing If

)

7 Unscrew the nut from the left-hand front
suspension lower balljoint. Using a balljint
ool release t

8 Unscrew the nut from th of the
left-hand link rod for the front anti-roll bar

then lower the suspension arm (s
i

9 Have an assistant pull the left-hand wheel
outwards while the left-hand driveshaft is

ide gear.
10 On models manufactured before July
1984 the left-hand differenti

be supported using a dowsl, preferably
‘wooden. If this precaution is not taken, the
side gears may become misaligned when the
right-hand driveshaft is removed.

right-hand ~ driveshaft

11 Remove  the

comy

12 Unscrew and_ramove e exhast
old-to-downpipe bolt, ogether with th

smwms(mlllmm)
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204C ... and roarrod (BX model)

13 Disconnect the heater hoses from the

‘engine and bulkhead (see illu
Disconnect the gearchange control rods,
including the _rearmost _rod the

Intermediate lever (see illustrations). Turn

by rgrcl e that they are

2 Whers spmlcate dacornect the

applicable.
16 Ramove he batisy o letner ard the

lug (s0e
16 Romove the radiator a8 descrived in
Chapter 3, and disconnect the top hose from

24 Disconnect the fuel supply and retun
hos he injection pump (see

llustration).

25 Unbolt and remove the fuel iter.

28 Dlscoonect the Hgh pressrs_pure
ipe from 8

17 Disconnect the clutch cable and recover
h

18 Disconnect the speedometer cable at the
buikhead (see illustration)
19 Disconnect the battery earth cable from
the transmission

20 Disconnect the accelerator cable from the
injection pump.

21 Pull apart the wiring connectors located
beneath the battery support bracket (see
il

22 Disconnect the supply wiring from No 2
glow plug.

reservoir and piug
he ngres of dust and dt. Rlesse the
from the ciip (see illustration).

n manual stearng models disconnect
the fluid retum pipe from
reguiator, aiso disconnect the colled g
supply pipe and release it from the clips (see
lustration)

o open noles 1 provent
pipe

28 On power
overfiow retum pipe from the pressure
regulator, also disconnect the fluid supply
pipe from the output distributor. Unbolt the

re regulator and output distributor and

20.16 Disconnecting the top hose from the
thermostat housing

20.18 Speedometer cable connection at
‘the bulkhead
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2021

2021
(arrowed) with return pipe port plugged
(BX models)

tie the assembly to the electric cooling fan
29 Connect a hoist to the engine lifting
brackets 5o that the engine and transmission
assembly will assume an angle of 45° when
Iifted (with the engine uppermost). Take the
we the assemt

30 romove the front bolt from
the torque link beneath the engine (s

31 Unscrew the nut from the left-hand engine
mounting and remove the rubber mounting
(see lllustration). To prevent the mounting
stub subsequently faling below the mounting

(arrowed) for the left-hand mounting

hydraulic height corrector 1o the right of the
torque link to protect the dust cover (s
illustration)

34 Raise the engine and transmission
assambly making sure tht the sureunding
componenis n the engine compariment are
ot

36 Refitting is the reversal of
edure, but note the following additional

) Uso a final v ol seal protector
(Chapter ) when

the right-hand
the protector when
ariveshatt s fitted
b) Rl he transmi engine with oil

models adjust

1) Refil the cooling system (Chapter 1)
o Pime th e high presurs pup
1) Check the mection purmp g

necessary
37 On turbo models, prime the turbo
lubrication _circuit _before _start-uj

the stop solenoid lead at the

When ol
the front panel withdraw the ‘n-mbly -
lower it o the ground.

35 If the vehicle must be moved with the
engi ssmission out, reconnect
left-hand front suspension lower balloint, also

. to
poson a ose ting metal pltaan th sud

55" Unscrowthe nuts and romove. the
right-hand engine bracket
33 Place a piece of hardboard over the

temporarily refit the right-hand driveshatt.
upport with wire 50 that

can rotate without damage. Note that the
‘wheel bearings can be damaged If the vehicle
positior

fuel pump and cranking the engine on the
startor for throe ten-second bursts.

1 Wi the engine and transmissin removed

Slact s and remove the TDC
Soncor (sae ustraton). Remove the bots
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models)

‘and withdraw the sensor holder.

motor using a hexagon key. Also disconnect
the wiring from the reversing lamp switch (see

4 Unbolt the bottom cover from the
transmission (see-

5 On automatic ransmission models unscrew
the bols the

ake su
that the torque is kept in full
‘engagement with the transmission. On BX
‘models the pressure may

214

water-soluble grease solvent or similar
product. Keep erable

Componerts wh se he fud ecton puTe

2 Whon posie the sngine shoud be
dismantied on a workbench or strong table. If
an engine dismantiing stand is available, so
much the better. Avoid working directly on a
sorcrete feer 82 grit proerts o sereus

f there is no altemative to working

wmwmnmmwummm

. This makes reassembly much

simpler.
6 Spils of ol fuel and coolant are bound to
occur during dismantling. Have rags and

the mess.
7Do not throw away old
immediately, but save them for comparison
A now ones o for use aa petiame

el

8 Before smmg 3
o4 pars are clown and thal the new
required have ined. A
sl of o setls and gaskets must be
bought - rfer to Section 9 for selection of the
correct head gasket.
9 Rocew ary mts, bots or stode wih
oAt et nicatorand sand reloraby

driveplate. Tum the engine as required to
bring the bolt heads into view.
6 Note the location of the hydraulic pressure
pump (BX) or vacuum pump (Visa), the
coolant tube, the hydrauic line, and the

Note: Many components
models. Although the parts may appear to be

are specific to Turbo

7 Remove the drivebelt and unbolt the
hydraulic pressure pump or vacuum pump

1 Cle

n the engine thoroughly using a

With clean engine ol to lubricate working parts
as they are assembled.
10 Smel cuartio of groase, tread ocking

and various

st Seant i o o o,

12 Have available a good quantity of int-free
rags for wiping excess oil off hands and
engine parts.
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Note: Refer to Section 22, before  this
procedure.

1 I not aiready done, drain the engine oll.

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

3 ldsaneet the wing ¥oun the falewig
ntify

c)mmmmmqm

‘sensorfs) (see illustration)
o O o o
4 Unbolt and remove the diagnostic socket
‘and bracket whers fitted (see llustration).

‘Smal plast
elastic _bands are ideal for this (see
llustrations)
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T Pulthe ek offhosas o the rfectos

8 Unbolt the engine ifting bracket from t
cylinder head. Also prchrigibay

e mountng racket (s0e lhvetratone)

9 Remove the alternator (Chapter 5) and

10 Unscrew the oil filter cartridge using a

strap.

11 00 a0 enpine docarnect

4 remove the ai- coder from. 1

Disconnect the oil cooler hoses.

12 Disconnect the bottom hose from the

water pump inet.

13 Disconnect the crankcase ventil

hoses from tha valve cover and sump et

Ramers the i and skde the o sepersier

1% Remoethe ol fler cap and ventiaion
hose i ftted.

23.21A Removing the water pump inlet

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

17 wmmmmm-el-mp
from the end of the fast idle cable. Unscrew
e

1 I levell
the cylinder block, If fitted_(see
llustrations). Unscrew the oil temperaturs
sensor, f fitted. This can be found just above
the ol fiter.

19 Unscrew and remove the ol pressure
switch

20 Unbolt the thermostat housing from
cylinder head, complete with the fast e
thermo-unit and temperature sensor(s) (see

23218 Coolant tube mounting on the rear
of the cylinder block

ilustrations)

1 Unbok the weta punp et ard amore
the gasket. Also unbolt the coolant tube from

the cylinder block (see-

22 Unscrow the nuts securing the ot

‘bracket 10 the sum. Remove the bracket

‘gasket (see ilustrations).

23 Have an assistant

hold  the

e station
bar
’dowel, then unscrew the

pulley boit. Side the pulley from the front of
the
Unbolt the bottom timing cover (see
25 Tum the engine by the flywheeldriveplate
unti the three bolt holes in the camshaft and
Injection pump sprockets are aligned with the
holes in the engine front plate.
an 8.0 to 8.5 mm diameter metal
ortuet dril ough the specia
hole in the left-hand rear the cyinder

k. Then curetuly tum m.mumu
49y e Do rod entas the THU e b the

26 Insert

bolts through the holes in
ottt and ection pomp sprockets
and scrow them into the engine front i

28 Loosen the timing belt e pivot nut
47 adjostmant bt han i the bracket

i-clockwise 1o release the tension and
Toighten he he adusimant bl is hald the

tensioner in
25 Vark the tiing ben wih an arow to
cicat s nommardrecion o toming then




23.40 Removing the engine front plate
ity i camstat ecion pume.
:u: Unboﬂ i remove e vave cover.

the gasket.
31 Wit jecion pump sprocket held
stationary by the timing bolts, unscrew the

central nut to release the sprocket from the
pump shat taper. Remove the timing bolts

and the ot with its nut and puler,
and recover the Wooruff ey if t s loose

bolt from the
the

3 Simlty unscrew the
sprocket and  withdraw

sprocket

33 Slide the sprocket from the crankshaft
‘and recover the Woodnff key If t s loose.

34 Unscre romove the water

pump from the cylinder block. Remove t

35 Mack the fecton punp i rltn 1 the
mounting bracket. Unsci

and withdraw the injection

30" Unboh and remove the mounting bracket
(see llustration).
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23.398 Timing belt intermediate rolier and
bracket

37 Unscrew the timing belt _tensioner

and pivot nut. A tool may now

10 remove the arm and ralier by keeping the
arm  pressed against the plunger (see

38 Remove the plunger and spring (see
).

‘Unscrew the bolts and remove the engine
mounting bracket and the timing. belt

intermediate roller and bracket (see

40 Unbolt the engine front plate (see

1 Progressively unscrew the cylinder head
bolts in the reverse order to that shown in
ilustration 9.4

Release the cylinder head from the
cylinder block and location dowel by rocking
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block. Loosely refit the shell bearings and cap
to ensure correct reassembly.
4 Remove No 4 piston i he same manner
e crakatat 10 0 bing pisters
Zand 310,806 and
5 Tre man_beatng " aps shouid be
numbered 1 ond. If not,
mark them -ccmmqu. Aiso note the fitted
of the rear ol seal.

56 Invert the engine then unbolt and remove
the main bearing caps. Recover the lower half
bearing shells keeping them with their
respective caps (see illustration). Also
recover

23574

it Liftthe head from the block and remove the

o
43 Remove the clutch if appliicable then hold
the flywheeldriveplate stationary with a
screwdriver or bar inserted between the teeth
of the starter ring gear and the transmission

lustration),

48 Unscrew the bolts and remove the front

il seal housing (see illustration). Remove the
ot

gasket.
49 Remove the oil pump chain followed by
the sprocket. Recover the Woodruff key if it is

bolts and it the flywheeldriveplate from the
44 invat the sngine and unoltthe sump.

18" Unacren e hre balts securing the ol
pump to the crankcase. Idently them for

50 Check that each connecting rod and cap
is marked for position and, if not, mark them
with a centre punch on the oil fiter side,
number fiywheel

51 Position the cylinder block either o its
side or on the flywheel end.
52

“ Windraw e Lo or from
eath he o1 pump (1 fiisd) (see

s

47 Remove the location dowel (f fitted), and

jage the oil pump sprocket from the
Withdraw  the ol pump

istons 1 and

4 10 BOC (bottom dead centre). Unscrew the

nuts from No 1 piston big-end bearing cap
off the cap ver the botte

half bearing shel.
53 Using a hammer handle push the piston
p through the bore and remove it from the

out the crankshat. Discard the rear oil

owever, identify them as the upper
shells (sse ilustra Also recover and
identiy the

jpper thrustwashers.

Note: Refer to Section 22, before this

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

2 Wipe any protective coating from the new.
bearing shells. Fit the top half main bearing

‘shells engage with the recesses in the seats.
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24.12 Tightening the main bearing bolts.

3 Fitthe each side of No 2

5 Fit the piain bottom half main bearing shells
o their caps, making sure that the locating

tangs engage esses. Ol the shells.
i the hswashers on sach i of No 2
main bearing cap using a smear of grease to

& Fit i main bearing caps Nos 2105t thk
Comeat lecutions (sve uokraton) rd the
right w d (the bearing ang
atatons i the block nd caps st b on

main bearing, grooved side outwards. Us
smear of 1o hold them in position

illustration).
4 Lubricate the top half shells and lower the

9 Apply a small amount of thread locking flu
to the No 1 main bearing cap face on ™
block around the sealing strip holes (see
illustration).

10 Press the sealing strips in the grooves on
asch side of No 1 mai boang cap fo0e
llustration). It obtain two.

mmmwmnz&mmwck’mwbﬂ
ipS moving when the cap is

being fitted. Citrosn garages use

shown (see illustration) which acts as a

clamp, however, metal strips can be used

provided all burrs that may damage the
frst removed.

11 O both ides of the metal srips and hold
them on the seaiing strip. Fit the No 1 main
bearing cap, insert the bolts ioosaly, then
carstul pullout the metal strips with aparrof
pliors in a horizontal direction  (see

iflustrations)
12 Tighten the main bearing bolts evenly to
the specified torque

(see
13 Gheck that the crankshat rotates freely -
there must be no tight spots or binding.
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‘main bearing cap

before proceeding.
24 Using feeler blades and a knife, cut the
seaiing strips on No 1 main bearing cap t0 1.0
mm above the sump gasket mating surface
(see ilustration).
38 Fit the Wootrfl ey 1o the grocve 1 e
rankshaft and refit the oil pump sprocket,
th ond fst, Engage the chain wih the
‘sprocket and tie t up or to one side 5o that it

hol
Tighten the bolts evenly 1o the specified

torque.
29 Dip the front oil seal in engine ol then
press it into the front housing until flush with
the outer face.

14 Dip the new rear oil seal in engine oll,
ocate it on the crankshaft open end first, and

roe R squarty 1o e rovausly ted
uunw a metal tube sliightly less
Garseter A piece of i paslo ' 0ot 10
provent damage to the oil seal

piston. With Nos 1 and 4 crankpin at BDC
I T e e vt

end, making sure that the clover leaf cut-out
2 W gt chva 14 Waleue i of St

n Ullng a hammer handie tap the piston

(s00
llustration). Make sure that the outer fip of  through the ring comy and into the
he ol se pokis outwwrde and  neceseary _bore. Guide the cornaating 104 onlo the
with ts shell

15 Position the cylinder block either on its
fywheel

side or on the. 3
16 Lay out the assembled piston and rods in
‘order with the bearing shells, connecting rod

‘caps and nuts.
17 Check that the piston ring gaps are
3 other.

18 Clean the bearing shells, caps and rods
then press the shelis into position s that the

S, mking s R 5 s coreet wey
21 Fit the nuts and tighten them 1o the
‘specified torque. Tum toc

for free movement

2

30
front housing abuts the block on both sides.

plug.
51 Locats the tywhesGrveplae-on the
crankshaft dowel.
32 Apply locking fluid to the threads of the
Sote nsrt . ' tghon tha 1 e
torque  while

nymuuampm.

bar inserted

o ihe taer g Qo and o paramiason

pistons.
Temporarily refit the pulley bolt to the
nose of the crankshaft then, using a torque

38 Poston the cylnder block uprigt n the

» Mmmwﬁ\dﬁmmml

locating
19 Oil the bores, pistons, crankpins and
shelis. Fit a piston ring compressor to

y using an M12 x

(30 1bf
¥ owe Hmraton Ay oxcossv tghinoss

35 Loc th conect cylinder head gasket




24428 .. and tighten the bolt t hold the
‘tensioner i the released position

(see Section ) on the block the right way
Tound with the ident ol les

m the crankshaft clockwise (vmm

timing belt end) unti pistons 1 and 4 ps

80C positon ther
their bores. Pistons 2 and 3 will

37 Chack et the camahaft i ae to TOO
With the Woodruff key position facing
U wnd th-tpe of came 4 nd

the bucket tappets.
38 Lower the cyindr head oto the block
(see ilustration).

39 Grease the threads and contact faces of
the cylinder head botts, then insert them and
tighten them in the sequence shown in

24.35 Head gasket ftted to cylinder block
‘with location dowel arrowed

24.46 Fitting the sprocket to the
crankshaft
Mt 1N T Soh gt s gt

40 Recheck the vlhl'cl-nncu, retering
to Section 8 and adjust them

Insavart e emrance e boon sdosted
4 th cfinder aed rmoved a8 thers may

e miner dflaences.
the engins ront plate followed by the

0m|n9 belt intermediate roller and bracket,
meuning brache. Thien of

e b, B ot frget e mouning s
o on i il uce of e engs hont
plate (see ilustration).
42 Insert the timing bett tensioner spring and
plunger in the mounting bracket. Press the
tensioner arm against the plunger and refit the
bracket and roller onto the pivot stud.
Atermatiey compress the plnger i the
tool described in Section 5. it the adjustment
bolt and pivot nut, and tighten the bol
the tensioner in the released position (e

Engine repair procedures 2629

2447 the camshaft sprocket
‘bolt with the timing bott in position

spring compressed) (see ilustrations).
43 Refit the injection pump mounting bracket

and tighten the botts.

44 Reft the injection pump, align the
marks then tihten the nuts

followed by the bolt.

45 Refit the water pump together with a new

gasket and tighten the bolts to the specified

torque |
46 Locate the Woodruff key in the groove
then siide the sprocket onto the front of the.

‘sprocket 1o the camshatt.
fuid to the threads then insert
and tighten the bott to the specified torque.
The sprocket may be held
the timing bolt through the special hole (see

lustration).
48 Unbol the special pler from the njection
pump sprocket. Gheck that the Woodruf key

Ilhﬂmmmmwuimﬂw‘m

47 Fitthe camshatt
Apply
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the nut (see illustration).
49 Bolt the special puller onto the sprocket

50 Rt the valve cover, togethar with a new

53 Locate the timing belt on the crankshaft
sprocket making sure whare uovﬁabbmn

80 Refit the botiom timing cover and tighten
the bolts (see illustration).

2 od m.«mmq beit engaged with the
crankshaft then feed it over the roller

w-mwmmm

62 Apply fuid to the threads of the
ey bolt. Then nert It and tghten to the
specified torque

only a half width on the Injection pu
SRVt butoe fooding e iring bek erke

. keeping the
and fuly sogaged_ with” the mnm-n
sprocket. Locate

the initial
the bolt must be angle tightened a

sprockets.
85 With the pivot nut loose, slacken the

Insert the three M8 timing bolts through
the holes in the camshatt and injection
sprockets and screw them into the engine

front plate fingertight.
52 Insert an 8.0 to 8.5 mm diameter metal
dowel rod through the special hole in the
left-hand rear flange of the cylinder block.
Then turn the crankshaft siowly clockwise
(rom the beit end) unti the rod enters
the TDG hole in the flywheel/riveplate. It is

the bolt head. Alteratively mark the flat
remities on the socket together with a
starting datum on the pulley (see

release unti ller 63 Locate a new gasket on the side of the
presses against the timing belt the  sump, reft the inlet bracket, and tighten the
nuts eventy.
56 Remove the bolts from the camshaft and 64 Relit the water pump ilet together with a
metal  new gasket and tighten the bolts.
cylinder block

i
57 Rotate the engine two complete tums in
ts normal direction. Do ot rotate the

injection pump

58 Loosen the tensioner nt bolt to

allow the tensioner spring to push the roller

against the timing bet, then tighten both the
bolt and pivot nut.

50 Recheck the engine timing by tuming the

engine until the sprocket bolt holes are

ned, and check that the metal dowel rod

and fit the hoses.

66 Refit the thermostat housing, together
with a new gasket, and tighten the botts.

&7 inut 10 o8 o s s e bl

5" roar e i ovel tighten.
u Rofit the fast idis cable to the injection
Ch

to Chapter 4.
70" Rettha exhaust marfoid togathr with

and ovenly.
71 Refit the inlet manifold and tighten the
bolts .
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24.75A Ol cooler .

248

84 Refit the two timing cover sections and
press down the special clip and spring Clips to

secure.
86 Refit the clutch on manual transmission
models.

1 Wi the angne completely dsmarted, a
shouid be cleaned and exam
as detaled in s

‘small hole and using a self-tapping screw to

pull them out. Altematively, use a hammer to

i 0 chiool trwugh the i s and e
seati

them out. Clean the. apply altle
seal the new piug into
position with the flat face of a hammer.
‘Spread the core plug by striking the centre

the camshaft
72 Refit the oil filer cap and ventiation hose
i fitted.

73 Slide the oil separator onto the di
tube (see illustration) and secure with the
clip. Reconnect the crankcase ve

Chapter.

2 Most components can be cleaned with

rags, a soft brush and paraffn, or her
Do not immerse parts with oitways in

solvent since it can be-

and if left will contaminate the oil. Clean

oilways and water channels with a piece of

74 Reconnect the bottom hose to the water
pump il
75 On the 1.9 engine reconnect the oil cooler
hoses and refit the oll cooler, tightening the
centre stud 1o the specified torque (see
I

76 Smear i engine oi on the sealing ring

of the ol filter cartridge then refit it and tighten

by hand only.

77 Refit the (Chapter 5).

78 Refit the engine lifting bracket to the
eft the lower rear engine

specified torque

Siide the pump pulley onto the flywhee!

of the camshaft. Insert the bolt and
0an it o the specified torque (see

& Whare applcabl et the he Sagresti
‘socket and bracket and tightsn
25 Pocornect ihe witg Maess io the

wire rough with compressed ai if
avi

3 When faced with a borderiine decision
part, take into
consideration the expected future life of the
e and e depree of beukle o wxpence
that wi the part fails before the
next
41f extensive overhauling is required,
cxtimate the Moty coet nd compere I wkh
engine.

a complete
The afironce may not be great, and the
a guarantee.

Cylinder block and bores
Overhaul

1 Chck the cylinder block casting for any
damage

2 If necessary unscrew the two plugs from

block are suspected it may
be necessary to have it crack-tested profes-
sionally. There are various ways of doing this,
some involving special dyes and chemicals,
some using ultrasonic or electromagnetic
radiation.

§ Bore wea s inclated by 8 wearridge t
the top of the 0 assessment

= bers ricrammetr i Tegrod, howoret, &
mm ‘measurement can be made by inserting

fesler blades between a piston (without rings)

and the bore wall. Compare the ci
the bottom of the bore, which should be
just below the wear

considered grounds for a rebore. Scuffs,
a0 be taken into

account.
6 If reboring is undertaken the machine shop
will normally obtain the oversize pistons and
g ko s

the degree of wear does not justity a
Tebore, the g, of ropriatary ol sontrol
may be considered.

Crankshaft and bearings

Overhaul

8 Check the crankshaft for damage or
excessive wear.

9 Examine the bearing shells for wear and
scratches ing surfaces. New shells
should be fitted in any case, unless the old
in perfect condition and
to have covered only a nominal
mileage (see illustration). Refitting used

olowing components: the rear of the block and from the flange
“Altemator beneath the m- and clean the oil  ones are obviously

b) Oil pressure switch gallery. Refit_and tightsn the plugs on  are known

) Diagnostic socket (f fitted) completion. The water channels may be

@) Oil level sensor the rear of the block. On Turbo models, 10 Exar

'@ the bearing journals on the
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Haynes Hint). Be careful not to scratch the
piston with the ends of the ing.
15

renewal, however, is a specialst job because
prss faciities are required and the new bush

Repeat
and third rings, using the blades to stop the

Always remove the rings from the top of the
piston. Keep i

the

filing them, one at a time, to their bor

Check the gape wih the ogs ofther at he
ihe

24 New gudgeon pins and circlips are
supplied when buying new pistons. The

rods themselves should not be in
need of renewal unless seizure or some other
major mechanical failure has

Clover or
st face the e way a5 1o anel baarng

26.9 Big-end bearing shell

wear is minimum, using feeler blades (see
llustration).

s befors iing them (sse Wustraens).
issembled, the piston should pivot

9 age, which
if present will probably mean that regrindir
or renewal is necessary. If a micrometer is.
available, measure the journals in several
places to check for out-of-round and
picaly 0.025 mm

journal and bearing shell before
placing the thread across the journal. After
e Plastigage

degi 15.

18 Examine the pistons for damage, in
partcular for burming on the crown and for
Scores or other signs of “picking-up” on the
skirts and piston ring lands. Scorch marks on

26 Fit the piston rings using the same

i
with its gap positioned 180° from the

19 1 he pistons pass s preiminary
an all

wo rngs 120" eiher ide of the oi ontrol

inspoction
Srooves using  plce o id gt
Protect your fingers -

n., o oot remeve any meal o the ting

20 okl sachring round s groove to chack
fortht spos. Any excessive clearance net

itis removed and a special gauge used to
determine the running clearance. The
do not speciy any clearances but typically it

and, unless the piston can be macl
‘accept special rings, renewal is required.

wwmwmm
Flywheel/driveplate

Overhaul

27 Examine the clutch mating surface of the
Srvtesfor scorg or racks. Light greevig
o scoring may be ignored. Sur

deep o Sty e ramoved

‘specialist machining, provided not too much

13 Check the crmksnln -namm using a  Sure that the correct size is obtained. Piston  be
blade between the rustwashers

04 e web. ¥ w- o mm an the
nt obtain ne

Sematy  di Gaoge on he and of e

crankshaft may be used for the check (see

lustration).

Pistons, rir and
Connecing rods "
Overhaul

14 The piston dings may be removed rom
ch piston with the

class is denoted an *A1” mark or no.
mark at all on the centre of the crown. The
on the comr of
the cyinder lock o the ting ba
piston weight class is stamped
e me've atica on o patons inthe

same engine.

22 To sep: piston from its

rod, prise out the ircips and o t m-

gudgeon pin (see ns).
pressure is. ent to romeve " o

arty e paen and od cormect

g
‘
2 mpect e fyunelhepiae o 1
damage o cracks and wnew ecessary. |
20 e i satr v goa o dameped
or missing teeth. It is not possible to obtain a
uine Citron ri @ from the
flywheelriveplate, and if damaged it may
therefore be necessary to renew the complete

heel/driveplate. However, some motor
fackrs may b0 bia 1o supny e, by which

ing gear should be drilled and
mnm.mmwmmn The new

ing gear must be heated then quickly tapped
orte e ywhesldnvepite s and slowed to

Saae or e hn ot s, Cartly z w-u between the gudgeon pin and the ool naturally. The temperature

rod smail-end bush can be cur
o ranewing ot the pin and bush. Bush

et oo - 10 Wl
may not fit or may even
and the

ing gear must
heat and the ring gear
jam halfway on. Too much heat

26.16 Measuring the piston ring end gaps.
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belt deflection under firm thumb pressure
mid-way betwsen the pulleys should be

‘approximately 5.0 mm.
5 Where applicable, refit the hydrauiic line

driveplate and torque converter bolt hole:

overhaul, however,
renew the cylinder head bolts especially if

7
8 Rofit the starter motor, tighten the bolts,

1 0n automatic transmission models make

9 Refit the TG sensor and holder and tighten

the bolts. When the TDC sensor s itted new it
incorporates three legs that are 1.0 mm long
and these automatoaly set the sansor 1.0
mm from the ‘When

flywhesldriveplate.
wmmmmmnuw the
unit can then be fully inserted until t touches

With the transmission and remains so during

2 Support the engine then lift
transmission _into ~position. On manual
ransmission models tum the unit as required
untilthe spined input shat enters the clutch

the

driven plate.
3 Push the transmission onto the location
dowels and insert the bolts in their correct
locations as noted. Tighten the
bolts to the specified torque (Chapter 6).

4 Refit the hydraulic pressure pump or
vacuum pump bracket and tighten the bott.
Refit the adjustment link. Siip the drivebelt
over the pulleys then swivel the pump to
tension and tighten the link bolt
and pivot bolt. When correctly tensioned the

1

the ignition key to position *M" and wait for
the light to go out.

5 Start the engine. Additional cranking may
be necessary to bleed the fuel system before

thesogon st
6 Once started keep the engine running at a
fast tickover. Check that the ol prossure light

8008 ot han chck for ek of o, el and

7o pre-Soptembar 1986 modls L
well, continue to run the engine at

1 Check that the o, coolant and fuel have all
replenished and that the battery is well

e e i Rt dsel
inger.

Solancid then actuats he pur on th foa

fiteruntl resistance o o Rethion tne

plunger
o Gapress the ackelerator padal, tum

cool for at least 3%
= e he fler e rom tha coolng
system_expansion. tank 1o release any

romaining pressure, then reft .
9 Working on each cylinder head bolt in tum
in the correct sequence first loosen the bolt
90 then retighten to the final torque given in

the Specifications.
10 1f many new parts have been fitted, the
engine should be treated as new and run in
reduced speeds and loads for the first 600
miles (1000 k) or so. After this mileage itis
beneficial to change the engine oil and ol fiter.
11 Have the injection pump timing and idiing
speed checked and adjusted as described in
Chapter 4.
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Chapter 3
Cooling system

Contents
ootng syt g et . 2 Themostat - remova, testingand eting . ... .

L 11T Wate pump - removal and refting 11111 S
Racator removal andefting 111110 g
Degrees of difficulty
Easy, suitable for & Fairly easy, suitable & Fairly difficult, % Difficutt, suitable for Very difficult,

b “begin S ‘experienced DIY' ‘suitable for expert DIY
experience. X | someexperience R | DIY mechanc mechanic or professional
3

Specifications
General
SYSIBMYPO ..o ront-mounted radiaor (with ntgral expansion tark on

Torpentirsvarirg warming swich oparating ampersin

operating tamperatre
Cooling fanis):
Excopt BX Turbo and C15:
15t speed cuts in at

18t speed cuts n at
2nd speed cuts in at
15 Van:
Istspeed cutsinat ...
2nd speed cuts in at

Torque wrench settings
Water pump .

Pressurised,
BX models), coolant pump and thermostat. Electric cooling fanis)

1 bar
103t0 107°C

11010 114°C

861090°C
901094°C
93°C
o7°c
88'C
%2'c

Nm

12 9
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G
The cooling system is pressursed with &
ront-mounted radiator and 8 water pump

ramostt s ocatedan tha T
e oo antsabes o i |
et warnup parod by oty
Feicing r coon tow wiin th engne
nd heater circuits. Thereafter, the mlml
Tows"rovin. he Tt . prov
Seiona " soclog, T “mn ‘aniie
e oo s pronded by arm o wo
S o ot ko
e mocus v o sopare ane
i B modus  sngle i spoea fan

activates the fan(s) according to the coolant
lustrations

al o the operation of the system is
tank, integral with the radiator

‘on BX models or separate on Visa models.

This tank provides a reservoir to allow for

ion and contraction of the coolant with

plastic side tanks. A temperature warning

switch is provided on the water outiet from

the cylinder head to war the driver of
‘excessive temy

causes the warning lamp to remain on
permanently as against the flashing warning
lower temperature.

BX models, except for the addition of a
romete expansien tak The radler
specific to as
pompand. radator ceoing fans (se6
[

From 1989 model year to early 1993, on

re cap

the right-hand end. The radiator, hoses and
surrounding components are modified (see
ustration)

‘At the same time, the electric fuel heater
fitted to some models was discontinued. A
coolart-ed ol heater s fted nstead. T '
mounted on the rear face of the engine
at the timing belt end (see mm-um) Iit
has to be removed or disconnected for any
reason, note the arrow showing the direction
of fuel flow.

From early 1993, on the C15 models the
fuel heater is 0o longer mounted on the rear of
e snghne lck. instsa, he el 0 heated

using a special fiter housing on the front of
the cylinder head (see Chapter 4 for more
details) (soe )

ing loads

1 Heater matrix 9 Electrc cooling fan
2 Tomperature waring switch 10
3 Emerger 1

switch 12 Oil cooler
4and 5 Bleed screws 13 Eloctric cooling fan thermal switch
6 Thermostat 14 Fillr

8 Radiator bleed screw

15 Low vl warmig ovitc
16 Wat
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1.5 Cooling system layout - Visa/C15 Van, 1989 to early 1993
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1.7 Cooling system layout - C15 Van from early 1993

1 Bleed scrows 4 Header tank 6 Thermo-switch
2 Two-stage thermo-switch 5 Water pump 7 Thermostat

\; 3 Radiator
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ORI IXIIXAIIKIK RN

1.8 Additional cooling fan on BX models.

1 8
2 Original cooling fan 6 Wiring. A Old wiring.
3 Resistor 7 High-speed relay a Connection to new fan
4 Additional cooling fan

of more than 650 kg, Citrodn recommend that
dlonal coaing tan Is ited o the

tor (see llustration). All of the parts
necessary to carry out the medmc-hm\ are
obtainable from a Citrodn dealer

f the existig coolng fan control switch s
fited 1o the lef side of the radiator, it
will also be necessary to obtain a new wiring
hamess.

. ;
St

1 In cases where leakage s diffcult to trace a
pressure test can prove helpful. The test
nvolves pressurising the system by means of
hand pump and an adapter which s fitted to
the expansion tank o radiator of the
filer cap. The resourceful home mechanic may
e sl o imprais te apparats using an
0 filr cap and a tyre valve, altematively the
ormed by a ot gargy.

2t the tast equipmant 1o th

aperating tamperature nc swhon .ot

prematurely there is a leak in
the Cooling system which must be traced and
rectified.

4 Besides leaks from hoses, pressure can
be. ks in the radiator and

hestor matf. A blown heed gaskat o &

cracked he n cause an

“invisible’ there are usually oth
lues to s condiion such a5 poor engine
performance, regular misfiring, or combustion
tering the coolant

5 After completing the test, allow the engine

0 cool then remove the test equipment.

6 The condition of the filer cap must not be

ked. Normaly it i tested with similar
equipment to that used for the
The release pr

tions and Is also usually stamped on the cap
itself. Renew the cap If t s fauty.

Removal
1,0rain the Gooling system as described in
Chapter

2 ﬂcmevc the air cleaner as described in

3 Loosen the clps and discomnact the top
ind bypass hose from the
radiator.

4 On Visa models disconnect the bonnet
release cable from its catch and unbolt the
the crossmember from the

smember. Lift
t0p of the radiator.
§ Disconect the wiing fro the thermal
switch on the right-hand side of
Also disconnect the coolant level warning
switch (when ftted).

6 On Visa models remove the front grille
panel then remove one headiamp unit ant
detach the fan cowl.

7 On X madel racrwthe bots ad e
crossmember from the top of the radiator (see
illustrations).

S7A Radiatr top crossmember retaining
‘arrowed (BX models)
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8 Carefully ift the radiator from the engine
tion),
Refitting

9 Refitting is a reversal of removal. Refil the
system as described in Chapter 1

4mmm§

Removal
1 Drain the cooling system as described in
Chapter 1.

2 Loosen the clip and disconnect the top

inconmect the Tt de cable. Ramovs th

gasket (see

4 Using circlp pliers, exiract the oirclp fron
the cover and ift out the thermostat (sec
lustration)

)
5 If necessary pull the rubber seal from th
thermostat (see ilustration).
Testing

6 To test the thermostat place it in a pan of
old water and check that It s Iniially closed
Hoat the waterand chac tht 1 commences
1o 0

Hons. Gontiue 1 heat the water and chec
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5.5A Unscrow the bolts ...

e {4ty opon tamparnire snd mciew
travel. Finally allow the water to cool
Chock tat 1 ully closes. Dicard 18

Refitting
7 Reting s reversal of romoval, but when

nserting the cover, position
Yo vk o cppermest ind sis 16 20w
gasket. Refil the system as described in
Chapter 1.

Removal

1 the battery negative lead.
2 Remove the timing belt as described in

pump from the cylinder block ~(see
lllustrations). Remove the gasket.

6 Clean the mating faces of the water pump

and block.
7 Fit the water pump together with a new
sket. inset the bols, and tighten them

gas
s torque.
3 8 Reconnect the botiom hose if removed.
3 Drain the cooling system as described in ' MWMW"M"W in Chapter
1.
4 To provide room loosen
a “ 1 e described in
5 Unscrew the bolts and withdraw the water  Chapter 1.
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Fuel and exhaust systems

Contents

= Simpo PDE:Mergerand Sp

Aoyt X T ot ot rom ot

Deterpion gono Inmwwmxwmmwmwm wm H
Exnaust sysiem 11 et oM Maral | nercodlr - ramovaland e e
0 i
Foo e T Reioto hapie 1 Manfolds - remova and refling -1+ 1.1 125
Fuslinjction systern - piming 1111110 23 Preheate systom- descrption and esing e
Fos irjectors - removal nd rffing 1135 Stop solnod - descripton,reroval and efing i
Tiater puge and rly - removal and rfting 17 Turpecharger- S
iocionpump (non-Trbo models) - emoval an aing ||| 5 Tubocharge  precautons . ... . 2
G Tubocharger ]
Injection pump anti-stall (Bosch) - adjustment . 12
Degrees of difficulty
Easy, suitable for Fairly easy, suitable mnﬂ'hl’
novice with ittle. for beginner with I.hbm’m.l -mvwmuv
experience ‘some experience.
Specifications
General
Systom typo . . oars purp,
ndrect nection
Fring order 1342 0o 1 ot ywhoolanc) -
ey
Type Commercial diesel fuel for road vehicles (DERV)
Tank capacity:
Vi e R
P S2itres
Injection pump (Roto-s dhul)
St acvance e, 226:20,0 mm BTDG (oquialentto 16" BTDG)
Sc wbvance:
Vi . 1421°BTOC 800 pm
wxrr u:i'smc-«wnm
BB ek ot BPGRBUSETA 11 7 oo
BX19 wihijecton pump code DPCR 844 1441+ BTDG t e spesd
Mn.mm,,.d(mw 5100+ 100 pm
o Clockuise fom srocket end
s T 072003 mm BTOG
axir | 0804003 mm BTDG
Bxio SITIIIIIII O6 s o0s mmBTDG
Dynamic advance:
T 1421 soon
w17 1411 B
axio 1310 14 BTG at e posd
Waimum sngie speed 11 111.11.. 1111 5100+ 100 1pm
Fas il spesd (atomas varsrission o) 1 0o 1250 pm
Rotaion

Clockwise from sprocket end
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Injection pump (Bosch) - 1987-on models
Timing values at TDC (efer to text):

Engine code Timing value
YD (rom Octaber 1987) 90 mm
XUD 7 (from early 199 980 mm

XUD 9A (from April 1007t A 1088
XUD 9A (from April 1988) .

T:,y;:;‘m.'m,(.«.mj.ws,lmpm..PDF Merge and S

St tiing up ABDC) 089 mm
Idie speed 800+ 50 rpm
Maximum engine speed 5150 + 125 rpm

Fast idle speed . 950 + 50 pm

Injector opening pressure (colour code)
Inlocﬂon pump (Lucn. in C15 Van from o-r'y 100«)

130 bars (mauve)

047 (R 84438 930 A)
su.n:nmmg il " dimension marked on pump
idie [ ... 800250rpm
Maxmum engine spoed . .. 51502 125mm
Fast idle speed o .. 950250 rpm
ieclr epekrg pressure:

... 138t0143bars ¢
Gr-uvwlll.mgnnswl B 14210 147 bars

|n|-c1mn pump (Bosch, in BX models from um lom

D9B XUDSA/L. D98 XUDSALL
BVM XUD201 BVA XUD201 ;
Ra25/1 R425/3 ‘
Static timing (pump ABDC) 1.07mm 0.98mm
Iding speed ................ 750 10 800 pm 750 10 800 rpm
Fastidle speed. 900 10 1000 rpm 900 to 1000 rpm
Maximum engine speed (oaded) . . . 4600 rpm
Injector wwmmmcm) L 130 bars (siver) 130 bars (siver)
Type L. Dz xuperY Az
518 R162/4 XUDTTENY
XUl Re03
St ing QTP ABOC) ... 1vvvoovne 0.7 mm 0.74mm
Idiing speed . Ll 75010800 pm 750 10 800 rpm
Fast idle speed [ 900 to 1000 rpm 900 to 1000 rpm
Maximum engine speed (oad . 4600 rpm 4300 pm
130 bars (mauve) 185 bars (silver)

Ijctoroparing s ot cod] 11
K models

Injection pump (Lucas, in BX models from early 1993)

Type 161-AXUD7/L052  ABA XUDTTE/L 056
R8444 R8443.
BO30A BO4TA
Statictiming ... “X" dimension marked X" dimension marked
on pump on pump
Dynamic timing .. .................. . 14 -
... 800101000 rpm 800 to 1000 rpm
Maximum engine speed (oaded) .............. 4600 rpm 4300 pm
Injector 0pening pressure (CoIoUr COB) . .. ... ............. 118+ 5 bars 1432 5 bars
Inlmm
Pintle
Ornnmgwm
Roto-diesel eiiiieeee. 11525bar
o 5bar
Heater plug
Type Champion CH 68
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403

Garett .
Boost prossure
Torque wrench settings

KKK or Garrett

Ki4

]
0.810.0.9 bars at full-oad

Poto-diosl
fctor i uion s
Turbocharger mouning bos
Tubocharger o fed ppe uions
Warning t s necessary o take
AZE
working on he fuel system
o tuo
injectors. out
aperaions o th fuel system, reertothe
Drecautions given n ‘Safty frsr at he
beginning o

at critical pressures o provide efficient and
even combustion. The Injector needle is
lubricated by fuel

ing chamber and is channelled 1o the
injection pump retum hose by leak-off pipe:
(see

“glow” p

swirl_ chamber to facilitate cold starting.
Additionally, a thermostatic sensor in the
cooling system operates a fast idle lever to
increase the iding speed and supply

additional warning notes at the start of the
rolevant Sections.

“The fuel system consists of a rear-mounted
fue 1k, o e it ¢ ol necton pump,
injoctors and associated components. The
axhaust system 1s simiar to that used on

iengined vehicles.
o rom ek b 4 vae-tpe
th

A stop solenoid cuts the fuel supply to the
injection pump rotor when the ignition is
switched  off, there s also

hand- awnod stop lever for use in an

oeniomg of the jection pump and
injectors is very limited for the  home
mechanic, and any dismantiing other than that
described in this Chapter must be entrusted

5peed by the timing belt. The high pressure

In 1987 the Bosch injection pump wi
modified to increase the length of the pump
shaft front bearing. At the same time, the
pump sprocket, timing belt tensioner roller

Old and

air i the swil chambers is achieved by two
opposed pistons forced together by rolers
running on a cam fuel passes
through a central rotor with a single outlet
g which aiigns tothe
and fctors. Fus meterng s
contrlled by a centriugal govemor tha
soator padal ostion and
“The governor is lnked to the
metering vave that moves the rotor seeve {0
iner rease the amount of fusl
e t0 e high pressure cham
lnl-cﬁnn timing is varied by tuming the cam
ring o sult the prevaiing engine speed (see.
illustration).

precision-made njectors th
inject a homogeneous spray of fuel into the
swirl chambers located in the cylinder head.

new components are not

Jrmocharge s e ta the KUD 7TE
increases engine effici
Taiing the pressure i the it oaniold
above atmospheric pressure. Instead of the
air simply being sucked into the cylinders, it is

forced in.

Energy for the tion of the
Arbocnrger comes fram e chant g
The gas flows through a specially shaped
housing (the

attached to a shaft, at the end of which is
another vaned wheel known as the
compressor wheel. The compressor wheel
pins inits own housing, and compresses the
Inducted air on the way to the inlet manifold

lustration).
Between the turbocharger and the inlet
‘manifold the compressed air passes through
an intercooler. This is an air-to-air heat

from
it gained in baing cempressed. Parovs ot

Melrinemncs procedures are

S olowing the inredutin of new EEG

Wostrtin), dnd oo o e Snu:mcll\m\l
injection
" on amomati ransmiasion models, he
injection pump.
that automatically adjusts the advance of

injection ing to the load on the engine.
The adv bya d valve
located on the injection pump, and the
solenoid valve a thermostatic

switch located on the thermostat housing

Boost re (the pressure in the inlet
manifold) is limited by a wastegate, which

]
§3é
%
H

wheel in response to a pressur
actuator. A pressure-operated switch
operates a dashboard warning light in the
ovent of excessive boost pressure

‘The turbo shaftis pressure-lubricated by an
oil feed pipe from the main oil gallery. The
shaft “foats” on a cushion of oi. A drain pipe
retums the oil to the sumy

Before starting any work involving the
turbo, read the precautions in the following
section, first
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1.2 Cutaway view of the Roto-diesel injection pump.

11 MIN-MAX speed regulator
12 Fuel metering valve

13 Hydrauiic head
14 Transfer pressure adjustment
15 Transfer pump

R
€ p

19 Cam ring

ROTO DIESEL
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1.5 Roto-diesel injection pump

1 Manual stop ever
2 Fuel retur to tank

6 Timing inspection plug
Accelerator lever

8 Ant-staling acjustment screw

9 Fast il lover

10 Idling adjustment screw

1.8 Bosch injection pump - BX models from early 1993

1 Cold engine low-ioad advance
suppression device (ALFB)
fitted to automatic transmission
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Ignition switched *+*

48°C THERMAL SWITCH
©on thermostat housing

RELAY

ALFB ELECTROVALVE
on injection pump

1.9 ALFB wiring circuit

2 Turbocharger - precautions

1 The turbocharger operates at extremely
high speeds and temperatures. Certain
precautions must be observed, to avoid

re of the turbo or injury to the

111 View of the compressor wheel
turbocharger (KKK type)

ond of

2 Do rat apera th tu wih any pars

exposed. Foreign objects f: 0 the

Totating vanes could cause excesse camage

and (f ejected) iory.

3Do not race e engne  immedistely ater

start-up, Iy if it s cold. Give the oil a

few seconds to circulate.

4 Always allow the engine to return to idle
fore switching it off - do not biip the

throttle and switch off, as this will leave the

turbo spinning without lubrication.
5 Allow the engine to idle for several minutes
before switching off after a high-s

Observe the recommended Intervals for of

and fiiter changing, and use a reputable il of
the specified qualty.

Removal
1 Unscrew and remove the through-bolt from
the t0p of the air cleaner.

2 Release the spring clips and it of the

ver (see illustration)

5 Rermove the sament and wipe laan the
inside surfaces of the main body and

4 Loosen the cips and disconnect the et

ventation hose from the il separator [
illustrations)

5 Unscrew the nut from the base of the main
body then siide the body rearwards from the

the
models)
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i of removal,

BX models

Removal

7 Unscrew the wing nut and lift the cover
from the air cleaner (see jons)

8 Move the inlet duct to one side and remove
| theslmert. Woe clan the e matace of
body and co

3 Chock ihe sealing g or the cover and

renew t i necessary.
10 Loosen the clips and disconnect the inlet
ducting.

11 Unscrew the nut securing the base of the

e body rear

Removal

1 Unclip the rigid air inlet tube on the
right-hand side of the engine bay (see
illustration)

2 AL the a cleanar nd of the e &
omove he sk noce ht o the ube 16
1o aif cloanar see ustration)

3 Disconnect the crankcase ventiation hose
(se illustration).

4 Release the spring clips which secure the

air cleaner body to its mounting.
§ Relsase thesprng cips ‘whieh sacurs the
air cleaner

o Rerove-the e cleaner
). It s kel to be a tight i, but by
manipulating the lid and t

atthe

7 Remove
housing. The housing c:
i % off s ebber mountings

Refitting
8 Fit the new element. It can only be fitted
o ustrati

up (see jon)
9 Refit and securs the other disturbed
‘components.

e
48 Fiting e ir gremprere
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1 Disconnect the battery negative
2 Corerthe sl ot 8 pries hlq asa
recaution against spillage of diesel
57 Viea modes apply the handbrake. On
BX models chock the rear wheels and release
the handbrake.
4 On manual transmission models, jack up
t-hand comer of the vehicle until
the wheel is just clear of the ground. Support
the vehicle on an axle stand and engage 4th
or 50 goar. This wil anable the engineto be
easily by tumi d wheel
O avtomedc moaus i ‘wvgine muet oo
a spanner on the crankshaft
bolt. It may be advantageous to remove
the heater plugs.
5 Pull up the special clip, release the spring
e and witwiraw .t timing cover
sections.

6 Open the accelerator lever on the injection

through the Disconnect the cablg
adjustment ferle from the bracket.
position of the end stop on the

fast idle cable then loosen the screw and
disconnect the inner cable. Unscrew the
adjustment locknut and remove the cable and

racket.
8 Loosen the ciip and disconnect the fuel

‘supply hose.
9 Disconnect the main fuel return pipe and
the injector leak off return pipe from the union

tube (see illustration)
10 Disconnect the wire from the stop

11 Unscrew the union nuts securing the
injector pipes to the injection pump (see

[
12 On BX models remove the clip securing

5168

3

15 Mark the injection pump to the
mountiny @t using a scriber or felt tip
pen (see illustration). This will ensure the
rect timing when refitting. If a new

being vm.¢ raafer the mark o the od
pump to
10 Unscrow the three mounting nuts and
remove the plates. Unscrew and remove the
rear mounting bolt and support the Injection
pump on a blck o wood (es ).

13 Tum the engine by means of te frort
shaft until

The two, bat holes I ihe Imecnon s

sprocket are aligned wilh s the corsspandig

holes in the eng:

14 nset e M3 bt iroush the hols ol

Teesses rom the sprocket. The

puller, togather with the plate balted to the

sprocket. From late 1962, the fuel Injection

pump sprocket bolt no longer incorporates a
t from

the injection pump shaft, a flange must be
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bt 1o e prockt bfs nucrewig he  ematoran recornact the batery negathve 4 Thuse wdditons dovices camnat be
bot. Idealy, a flange lead. checked or ad the home mechanic.
o old sprocker and vsed 1o ramove he 38 Pime the fulcrcut by st suchng on - Bosoh
new-type sprocket. Altematively, a flange can  the igniton to energise the stop solenoid, then
. * o " until 8 Arichness limiter o overtoo
bemade p o sie e o SCiatng tie e w1 b kol fiter unti 84 T Gy s co st
vitaraw the ijecton pump fom the  Poto-dese fhar the pump plngar must frst o fopace he dromednete
ot

mounting brach vor " Hm\w s (s0n
e R i L e

[ E;
Refitting ﬁ ‘M d p ‘
19 Begin injection pump by f Remov,

e Wit oy 20 e el groove
removed)
20 Unbolt the puller piate from the injection

pump.
21 Insert the from behind the
sprocket, making sure that the shaft key
sntrs the groove i the sprockat. Sraw on
the nut and hand tighten it

2 Pt e movniing s, 3, togethar it the
plates, and hand tighten

2 Tn i spvocke nt 1o ih speciied
forue then 1ot the puler late and Fanion

bolts.

20 Unacrow and ramove the wo bafts rom
e recton g

original Injection pump is being
Tetod, sign e marks and tighten
the mounting nuts. I fiting a new pump, the
timing must be set ibed in Sections 8
X

appicable.

26 Refit the rear mounting bolt and special

ot vaptaning it sy o allow the
to align itseif as shown

n BX models reft the ciip securing the
hyumul\l: pipes.
1 the injctor pipes to th ijecion
e yand tighien theunion
ecomect i wire 0 he stop sl
and

pipes.
o Cable and sccolerator
cable, and adjust them, referring to Sections.

10and 18.
32 Refit the two timing cover sections and
secure with the spring cips.

33 Lower the vehicie to the ground and apply
the handbrake (BX

34 Remove the plastic bag from the

jection pump fitted to Turbo models
1o im0 et ed to nomaly-ashated
models, but incorporates the. following
‘additional features.
Lucas CAV/Roto-diesel
2 An over-fusling device varies the quantity
of fuel injected in response to turbo boost
pressure. Pressur s sensed through a hose
connected
il

S Secremagatc
avances rfecion jne is
Cold Tha ystem s switched off by & contact
activated by movement of the fast idle control
lover (see illustrations).

to the inlet manifold (see

timing _system
when the eng}

7 Proceed s in Secton 5, but sddionaly
e hose

isconnect the boost

di
cver g dodice o semecs et

8 0n the Bosch pump,

must be disconnected from
accelerator. f the cooling
dopressurised by removing
tank cap (system cold), ar
plug the disconnected hoses

made to

the coolant hoses

ihe cold start
system is f
the ex

coolant loss can be kept to a minimum.

Refitting
9 Refit by

reversing the removal operations.

Check the pump timing f necessary as

described in Sections 8 or
el it

Top-up the coolant lev

9, as appiicable.
tecessary.

the fast idle lever
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Dynamic timing is given for certain models

inthe Spacications Howwwe,the specialet
equipme to check the tining
dynlmlcllly i s Expanah

normally be

No4

89

connecting

to the engine. Note that most dynamic

checking testers are only accurate to
22

Dynamic timing only be used wi
the iniations of thechecking equpment. i
the timing requir . then it must

tumed easily by tuming the right-hand wheel.
On automatic transmission models use an
‘open-ended spanner on the crankshaft pulley

ory be adiniod uunq oo timing

Caution: The maximum engine speed and
with

5
plug

with a dial testindicator
13 Inside the plug aperture there is a probe

and connect  to the
irectly over the hole (see

valves

illustration). Note that the end of the
must be pointed in order to fully engage the
i Note
that the engine is timed with No 4 piston at 14 Tum the engine backwards appro>
TDC compression (e No 1 piston at TDC with  %th of a tum or until the No 4 piston has
findor. Now tur
fervards whde vaiching e

“rocking”).
6 Two dial test indicators are now necessary

the positions of the No 4 piston
‘and the injection pump. Magnetic type stands
will be found helpful or altematively brackets
may be made for fitting to appropriate

timing access plugs, are sealed by the
manufacturers at the factory using locking

7 Unscrew and remove the blanking plug
from the cylinder head next to No 4 injector

8 Tum the engine forwards until pressure is

heck
2.26 + 0.05 mm before TDC. If the timing is

15 Check the zero setting of the upper dial
test indicator by repeating the procedure
given in paragraph 10.

6

will be invalidated. Also do not attempt the
unless accurate instru-

1 Disconnect the battery negative lead.

is beginning ts compression stroke.
© Postion the dil test ndicator ovar the
king hole and fit the probe (s

1 Tum he engine torwards unt the
um it of piston N
el st nckcator Tur i snaine ity

2 Cover plasti bag as a

3 0n Visa modes apply the handbrake. On
BX models chock the rear wheels and release

models jack up the

11 On BX models remove the ciip securing
the hydraulic pipes to the engine front plate

4th of a tum or until No 4 piston has moved
4.0 mm down the cylinder. N

engine slowly forwards until No 4 piston is
2.26 + 0,05 mm before TOC.
17 Unscrew the union nuts and disconnect
the iectr ppas from the injcton pur,
Loosen the injection pump mounting nuts

» Tum the pump body unti the probe s at
tom of the timing groove in the rotor.
fiyrogphetiodyivol oy

12 Loosen the lower of the two large side
plugs on the side of the injection pump.
Position  small container beneath the plug

on remove the plug and catch the escaping
fuel in the container (see illustration).

the probe .01 to 0.
s Tvghlm the mounting nuts and bolts
ut o movement on the

dial test indicat
20 Rochock e timing as_described in
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‘diesel pump.

paragraph 14.
21 Remove the dial test indicators and refit
tor pipes and

22 Refit the hydrauic pipe cip on BX models.
2 3

32 Insert a probe into
that the tip of the probe rests on the rotor
timing plece. Position

the pump
3 On Visa modeis apply the handbrake. On
BX models chock the rear ‘and release
the handbrake.

% Mo the TOC settng 10ol, Turn the
quarter-tum

24 Lower the car to the ground and
reconnect the battery negative lead. Remove

. P
front right-hand come of the veticle uniil the
wheel is just clear of the ground. Support the

34 Tum the engine forwards siowly untl "

25 Prime the fuel system as described in
Section 23

dal et S peseaen the veaing shoud
(0 the value engraved on the

gear. This will snable the
easily by turming the right-hand wheel. On
transmission

ump i (s 004 )
From mid-1987 I contie
Checking as follows.

» 38 Dcomect e et ps o e

s ghorymhigl o ki o) ]

A timing value is engraved on the disc (see

27 The pump timing is now carried out at
T Ool ane dl et ndcaor

{50 rvm dameten o
(5 seting mol. Th toe1 made up Iy the

jorkshop consisted of an M8 bolt with the
threads flled away, attached 1o a piece of
g rod (see usrstor).

i or sraigh red can be used (rter 10
Chapter 2, Section 23).
28 Propar the engne a5 described in

paragraphs 1 to
5o o the ongine o bring No 4 cpinder
an 10 TOC on co
establish which cylinde is.
mmmommnuwuwma
for pressure, or remove the valve cover
.m observe when No 1 cylinder valves are

31 Wi e sngne s & TOC, sowy swog
oy bacs towards th argne unl he
dlllh—(mdn:mdwhylnvu
e pump dic.n 4 st
pump, mountings,
setting ool and Techeck e tming 48 ot

When t ‘cormect, reconnect the
Ifctor ppes, ecve the dil ot indiator
TDC satting tool and refit the inspection

by

39 Refit any other disturbed components,
remove the plastic bag from the alterator,
and lower

Kets

may be made for fiting o sppropia

positions on

S Onacren and remove the Dlanking piug
injoctor.

from the cyinder
8 Tu the engine forwards until e o
fatn No 4 cyinder, ndicaing that o 4

ts compression stroke.
0 Pnnm e dl eat inlcator over he

the probe.
1 Tum n.- ooine forwarce unil the
piston No 4 s registered on

g o e sngn alghy
o and fr 1o determing the seact poit of
maximum it then z6co the ind)

e Enaceen g ton it and dscarmect
he fctr ipes o cndes 1 and 2 from

30 Insert the TOC setting ool nto the hole,
and turn the engine back and forth slightly
until the tool enters the hole in the flywheel.

pump.
15 Unacrew i slanking plug from the and
Caution: Some of the injection pump of the injection pump between the injector
for the loss of

by the manufacturers at the factory using  some fuel.
13 10 the dial

3 plug from the top
Position a dial

The fixture used by Citroén technicians is

of
tost indicator so that it can read the

2 magnetic stand is to be used, the absence
of ferrous metal in the vicinity poses a
problem; a piece of be boted

Pre October 1987 models
1 Disconnect the battery negative lead.
:w—mm«w-mwu.

Y ota tum o un the No 4 paton s
moved 4.
1z i th ot an e ecion

16 Tam the engine siowy forwards unt the

to canry
the stand.
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34 Disconnect the remaining Injector pipes
from the pump. Slacken the pump mounting
nuts and bolts, and swing the pump away

the dial test indicator.

orge-and Sp

o lal e indicater and TOG seting tos

5 harea phigvipoges® compor
remove the plastic bag from the atorator.
lower the vehicle o the ground.

Removal

9.13 Checking the timing on the Bosch fuel injection pump

0.30 mm, then check that the upper il test
indicator reads 0.72  0.03 mm before TDC
for Visa models, or 0.80 + 0.03 mm befors.
TOC for BX17 models or 0.57 + 0.03 mm
before BX19 models. I the timing is
incorrect continue as follows.

17 Check the zero setting of the upper dial
test indicator by repeating the procedure

10.

givenin
approximately

18 Tum the engine backwards
4th of a tum or unti the No 4 piston had
moved 4.0 mm down the cylinder. Now tun
the engine ards untl the upper dial
test indicator reads 0.72 = 0.03 mm before

TDC for Via modais, o 040 0.3 mm
before TDC. 7 models, o 0.57 2 0.03
e etors TG fo BX78

models.
19 Unscrew the union nuts and ocomnect

October 1987-on models

27 Later Bosch pumps are timed at TDC.

Refer to the Specifications for pump identifi-

cation and timing values. Only one dia test

indicator s but it wil be necessary to

make up a TDG umng tool as Just described

for the Lucas CAV/Roto-diesel pu

28 Prepare the engine as describe

paragraphs 1 1o 4. On Turke ot

cold start accelg

2 Bing the engineto TOC, N cyindoron

ompression, and nset the TOG seting too

1 Loosen o
the end fitting from the inner cable (see

2 Unscrow’ the lockaut and remeve the

dusiment faule and auer cal from the
iocionpomp

S oran m. cooling system as described in

< Urecrow the thermatatc sansor o the
thermostat housing cover and racover the
‘washer,

Refitting

5 Fit the new thermostatic sensor and

6 Insert the cable and ferrule in the bracket

(refer to Section 8,
50 it da et st 1o he e m the

nger tig!
7 Fitthe end fiting on the inner cable.

51 Remove tn TOC seting tool Tor ihe
engne spproxinately a auarer-tum

pump. Loosen the injection pump mounting
s nabot.
the pump body anti-clockwise
e ioctor e 09 and check hat he il
test indicator is . Now tum the pump
body slowly clockwise unt the dial
indicator reads 0.30 mm.
21 Tighten the mwmmg nuts and bots,
maing re

dialtost indicat

Recheck lm Jiming a8 described in
paragapts 14

rrovs i i ot indicators an ret
m- m..,. Reconnect the injctar pies and

24 Rett e nestr plug and connect the
25 Lower the < 1o e greund an
reconnect the battery negative lead. Remove
the plastic bag from the altermator.

26 Prime the fuel system as described in
Section 23,

52 Tom e anoie ferards souty ur the
ToC
dialtest

‘comespond to tons.
33 I the reading is not as specified, continue
as follows.

& Wi the engine colg, push the fast ide
lever fully towards the fi
engin then ghen the clamp screw or nut

Jover 1s ouching s stop then ghten the
locknuts.

10 Measure the exposed length of the inner
‘cable between the ferruie and end fiting.
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blades (1) and twist drill (2)

11 Pt the cooing ysam s descrbed i
aptor n the engine to normal

cperatig tom

12 Wt i i, chack ht thelngth

of the has increased by at least 6.0

o indicaing tat the tharmostatc sensor

functioning correctly.

13 Switch offthe engine.

Note: This adjustment requires the use of a
tachometer - refer to Chapter 1, Section 15,
for aiternative methods.
1Run the engine to normal operating
h it off
m shim or feeler blade
ator lever and the

acc
il adusman scre.

Tever clockwise unti it s clear
o1 e et fst i aver tn inert 4
30 mm dowel rod or twist dril (see

llustration)
4 Start the engine and allow It to idle. The

S

Ryl
Note: This adjustment requires the use of a
tachometer - refer to Chapter 1, Section 19,
for atenative methods.

1 Run the eopie to_nemal eperating

inner cable reaches the end of the outer
cable.

v 4

Caution: On Roto-diese! injoction pumps

e off 10 angie
2Insert @ 1.0 mm shim or fesler blade
etween the accelerator lever and the

anti-stal ad scrow.
3 Sar the engioe and aow i 1o i The
should

the manufacturers at the 1.cmyu-mq
t

period oth
areny i oe invelidotod Ty

Spasd by 50 o

& adlustment is necessary loosen ¢

locknut and tum the an-sah xdmstm-m

scrow a Rethen e o

X anov- e foaer bade and aiow the
x

o Move the iast e lovar fully towards the
rwhoo!and of the angine and check ht t
sogoe t0 950 + 50 rpm. If

ety loosen the locknut an tom tho
Siop. adusting Screw as requred, then

=100 rpm.
8 If adusiment is necessary loosen the

7 With the engine idiing, check the operation
of ng the stop.

e, i e th ookt
6 Remove the fesler blade and twist dril and
adjust the idling speed as described in
Chapter 1.
7 Tum the acoseratr levr t0 increase the
engine 3000 rpm then quickly release
Iolover W th decelraton s 100 (! ind e
engin stals ur the ant-stall sejustment
% tum anti-clockwise (viewed
an of e 1 th deceeaton s
o sow. recing I pr anging brakin,
the screw X tum clockwise.
8 Retghten the locknut ater making an
diustmant thn rchack e g spesd s
escribed in Chapter
& Walhthe ongine g check the Sheston
of

tachometer - efe o Chapter 1, Secton
18, for aitemative et
Checking
1Run the angine 1o narmal aperaig
temperature.
2Have an assistant fully depress the
cator pedal and check that the maximum (@8
inespeed s as gven n th Spaciicators,
Do ot kewp the sngne t mainu speed o
ore than two o three seconds.

4I|n!m0m

3 If adjustment is necessary stop the
the losaan the ockout, o tne MM

Marthe sccaertarinner cabl 11,8
from the end of the outer cable (see
i

2 Move the load lever until the mark on the
inner cable coincides outer
cable wer in this posito

3 Loosen the switch maunting scrows, then
tum the switch unti the intemal contacts click

lover clockuse. The  engine st ton
st
o Swih of heinton swich.

4 Tighten the mauntng scraws with the
switch in
5 Viove e lover agin:and check that the

4 Ropea the procedurs n parsgraph 2 to
check the adjust
& St of i fgiton switch,

-
14:3 Masimum engine speed adjustment
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18 Fuel injectors - removal and

2 pipe
union nuts.
3 Pull the leak off pipes from the injectors

i
4 Loosen the mwcw pipe union nuts at the
injection

Warning: Exercise extrome
Ahmm-mn
hands or any part of the body to
working

injoctor spray, as the high
prssur can cause h ul o paneiate

5
pipes from the injectors (see illustration). If
required the injector pipes may be completely.
removed.

8 Unscrew th

injectors and remove them

hread on s
10 Using a thick washer in contact with the
cylinder head, Mm anut onto the washer,
ln!vt‘oalm-

Refitting

11 The new injector sieeve may be nserted
nthe cylnder head by using an od jector a5
2 it Do nt it he seaiing washer o fre ring

mwmumwmum
involves testing the injectors under

T Recorw he cospar washey, te- ml
‘washers, and sieeves from the cylind

injection specialist.

1 0n BX modes remove the air duct between

8 i an injector sieeve is tight in the cylinder
head, it can be removed using the following
ure. First

g 3
12 Obtain new copper washers and fire-seal
washers.

13 Take care not to drop the injectors or
allow the needies at ther tips to become
The njctors e precison-made to

with grease, to prevent debris entering the

Bercuir donot mountthamin a bench s
refitting by inserting the sleeves

‘showing location.
Note fre-seal washer position i inset
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uppemos), and copper wash
15 |mmnm~dwnmﬂmmw-

16" Rt the njector pipes and tghten the
union 3
17 Reconnect the leak off pipes (see

18 On BX models reft the air duct.

1 Each swirl chamber has a preheater plug
mmony called a glow plug) screwed into t.
The plgs e sectricaly operaed bofere,
durng and immedatel ater string o cold
reheating is not required on a hot

ngne
20n XUD 9 9 models, the glow plugs w

siaing e e, A poskhesting system

If the system malfunctions, testing is
ultimately by substitution of known good
units, but some preliminary checks may be
made as follows.

4 Disconnect the main supply cable from the
No 1 heater plug (counting from the flywhoel)

n Visa models,
5 Connect a voltmeter between the supply
cable and the cable is

2 On BX models remove the air duct between

there should be a 7
ambient temperature of 20°C
o8 ncrsese wih coller tsprsines nd

3 the heater plugs.

(see illustration).

4 Unscrew the nuts from the heater plug
rminals. j the main supply i

from No 1 plug (counting from the flywheel) on

Visa models, or No 2 piug on BX models, then

remove the inter-connecting wire from all the

If there is
o supp. the relay or associted wiing is at
fault. Switch off the.

‘ammater betwsen the batt
positive terminal and the heater plug
nter-connecting wire. Check that the current

minutes
-n-v ine engine has been sared, under the
conditions. on pump losd

fover s e lov thn 10 opo
lever position switch switches o the glow

draw after 20 seconds is 12 amps per working
pug. Lo 3

I one or more heater plugs appear to
el e o wxpacad oot coroner
e iner-connecing wie and check them
individually or use an ohmmeter to check

5 Unscrew the heater plugs and remove them
from the cyinder head (see ilustrations).

6 Refiting is  reversal o removal but tighten
the heater plugs to the specied torque (see
Relay

Removal

7 The relay is located on the eft-hand side of

amount. The engine temperature must be
lower than 60°C - a thermo-switch located
fusl fiter housing monitors the
temperature. The thermo-switch is identified

8 Re-connect the main supply cable after
the tests.

rst disconnect the battery negati
Unban the ety o tho s panel and
jisconnect the wiing,
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Refitting metal washer. With the accelerator pedal fully
9 Refiting is a reversalof removal released check that the acce

Sl =K
MR &

u
Removal

accelerator lever on the injection
Pump and disconnect the inner cable by
passing it through the special siot (see
illustrations)

1 The stop solenoid is located on the end of

2 Disconnect the cable adjustment ferrule and
guercatl ot backet see usration),

inside t remove the
et whar ry then
i ntercable nd g rom he top

of the accelerator pedal

4 Pull the spring shock absorber from the
bulkhead and withdraw the accelerator cable
from inside the engine compartment.

Refitting

5 Refitting is a reversal of removal, but adjust
the cable as follows.

Adjustment

6 Have an assistant fully depress the
ccelerator pedal then check that

ver on the injection pump is

touching the maximum speed adjustment 19.7 Stop solenoid removal
screw. f not, pull the spring clp from the 1 Fastdle cable support oite
‘adjustment ferrule, re ‘e ferrule and B

position the 200
it the spring ciip in the groove next to the "
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4017

1 Beoause the manieids and tubocharger
to the

341 Toot madiontonsfr Rebosharger

thenjocton pump by the injctorp

i to cut the fuelsupely e e

it s swiched off. f an open Grcut

pply wiring 1t wil be

impossible to start the engine as the fuel wil
injectors.

Removal

2 Before removing the stop solenaid, clean

2

3 Raise and support the veice Ramovs he
exhaust ; recover the

Tocais e S ovnpis on T e

outlet flange.
4 Prepare for some ol spillage. Disconnect
the turbo oil feed and retum pipes from the

supported and that the radiator is not

damaged.
12 Remove the air hoses from the
13 Using the modified Allen key, remove the
nlet manifold botts. These may be very tight.
The ekdse bk bl s ntct seid. 20
wished, the middle bolt may just be:

:aﬁWSp\

of the turbo. Remove the pipe. Nots e
strainer n the pipe (see ilustrations).

16 Slacken the remaining turbo mounting
bolt. This fixing bolt is also siotted.

17 Manipulate the turbocharger and Ift t out.

Refitting

block.
the retur pipe completely. Also remove the

food
8 Unbolt and remove the
mounting torque link. The engine will move

18 Refit by 9

noting the following points:

) Ifanew turbocharger s being ftted,
change the engine oil and fitr. Also

3 With the ignition switched off unscrew the

nut and disconnect the wire (see.

4 Unscrew and remove the stop solenoid and

racover the

5 After removing the solenoid, recover the

plunger piston and spring from the injection
.

removed, operate the
P severs tmes, 1 decharge any
8 from the threads in the pump casing.
T Refting s « reversal of the remew
procedure, but renew the O-ri
e e selonod and sghtening  vee
lustration).

1o turbo Mountin botstht re ccessible

7 Cower ina vehic. Ramove the narcoaer

b
unions unti both ends of the pipe ar in
place. When tightening the oil retur pipe
union,

8 Remove the radiator hose support bracket ot strained.

on 9 prime the
° jine, either i

above,

below. s
for movement of the engine in subsequent
operations.

10 Protect the radiator with a piece of
harct greater securlty, remove it

altogether.

11 Remove the engine right-hand mounting
bracket. Move the engine forwards as far
possible, making sure that t is stil securely

three ten-second bursts
19 After initial start-up, do not race the
the turbo and its lubrication

20.158 Turbo oil feed (1) seen from above
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Wt webochargertmoved. bopact the
ings fo cracks o ather vl damage

2 s wbneor to

Vel tha the shaf s ntack and

excessive shake or roughness.

ot i use he haft s “Toaing" on a i

of oil. Check that the wheel vanes are

undamaged.
300 the KKK turbo, the wastegate and
actuator are ., and cannot be checked

or renewed separately. On the Garrett turbo,
the wastegate actuator is a sopuse unit

22.1 Slackening the intercooler et
trunking clip

Refitting

7 Beor eiing, clsn the niercoolr i

is thought  that
neces:

4 If the exhaust or induction passages are
oil-contaminated, the turbo shaft ol seals
uction

testing or renewal Is

ont the
intorcooler, which if necessary shouid be
flushed with solvent).

5 NoDIY repair of the turbo is possible. A new
unit may be available on an exchange basis.

Removal
1 Slacken the intercooler inlet trunking clip

2 Remove the three screws that secure the

with a soft brush,
Plah the lrcocir amaly with sovrt
contaminated with oil. Make sure that the inlet
raniod ses good condition, and renew
1t necessary.
Refit by reversing the removal operations.

Early models

1 After disconnecting par ofte ue jection
system or running out of necessary to
cary out the priming rocadre”botre

start
2 Loosen the blead screw on the fuel f
haad two orthres tums. O the to-
e s plstic drn tue may bo id t the
ioed small container positioned

bl

ige
3 Remove the three Allen screws that secure
These.

4 Actuste the plmger i fo! ree rom ok

edge s
are concealed by the intercooler rubber seal

4 Disconnect the  intercooler-to-injection

pump hose (see.

8 Unclp e crkcene ventiation system oil
ap (see illustration).

&L o he.imetcooler. seal

Retweon the lacoole octt and th et
manifold.

Rotodiese it eads the phnger st et
be un: with this type the plunger
may become detached from the internal

Mok, ¥ 4 lappers, iwcraw the heusing

pision Back anta the pungar

Reft the housing and oporats the plunger

siowy.

solenoid is energised then activate the
pi

6 Where sppicatle on Roto-d
wtghten the
7 Tom e ton awich o poiten M and
o theprosta waming Jht o gout.
8 Fuly depraes the sccelersis pedel
‘engine. Additional cranking may be
Pecessary 1o finally bioed he fuel system
before the engine starts.
Later models
9 Later models are provided with a rubber

fiters

right-hand side
bub s

the fuel fiiter housing and then through

ouble valve. The valve forces fuel inftally in

the direction of the fuel injection pump, then

any excess, along with fuel returned from the

njectors, s retumed to the fueltank.

10 To prime the fusl lines, for instance after

remeving and refiting the necton pure,

doprsas ihe priring bulb severe s

force any to the fuel

1 Pummg o ae rom ihe incuon pamp

eng
may spurt out under considy

o
5 Tum on the ignition so that the stop.

0 prevent personal njury.

225 Unciipping the ol trap.
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258 Tightening the exhaust manifold nuts

An auxilary fuel tank is fitted to BX Turbo
medele. and o o8 modes o
is located n the rear righ.
Vehicle, immedis

ustration).

comer of the.
ey boow th ol fer (v0s
i

pipes aummm

2578

Exhaust
Removal

Sy precaon ot b cheaees

Removal

5 the car
axle stands (see “Jacking and vehicle
SupporT). Agpl e handbrake on Viss
modl hock the rear wheels on BX

and

remove the exhaust
bolts, togather with

the nuts and withdraw the exhaust
manifold from the studs in the cylinder head.
Recover

1
2 Disconnect and remove the air duct from
the inlet manifold and air cleaner. On Visa

Refitting
8 Refiting i a reversal of removal, but clean

3 Using a hexagon key, unscrew the bolts
and remove the iiet manfed from the
pinderhaad (s00 Wustrations) T

gas)

num:nv

4 Pafitng s 8 rversel of amoval, bt thten
the bolts evenly.

9 Tighten
the nuts evenly (see ilustration).

-
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Chapter 5
Electrical systems

Contents
Atemator  emovaland efting 2 Starter motoroverhaul - goneral .
Descption- gonaral : 1 Stopiam swich Via ot - v fing 5
Fusesand roays Visa rodl) - geners . o s
Spondometer ’ 7 v« removal s g s
St motor - remova andrefing - 3 Wring dlgrars - gonaral - 10
Degrees of difficulty
Easy, suitable for & Fairly easy, suitable Difficult, suitable for
novice with littie hmwﬁh Mbm W amu-wuv
experience
Specifications
General
sysemtype 12 vot,negative eart,withaltemator and pre-sngaged sarter molor
Battery capacity:
Viea e ) o
w . I Sonorson
Alternator Visa BX
Ve Boseh, Melco or
Paris-Rone Moo or Bosch
ouput ) oo ATamps Samps
Reguated votage war) 135v0ts 13810 145 vos
Starter motor
Vo Bosch or MitsubishiMaco
Fuses (Visa models)
No  Amps protected
0
> ol
8 waningampe
3 20 Stop-lamps, ),
4 16 Cigar lighter, interior lamps, radio, hom, clock, hazard warning
5 10 Rear foglamps
O
7 20 Frontakcticowindows, entaldoorlocking
ST et Ciamies e e, swtch murination
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Fuses (BX models), (depending on level of equipment)
Circuits protected

-
o . -
wll‘lbv!/wlm("ﬂ
2 25 iter motor, 9.
Lo SR
e
-
© © Z-Simpo PDF Merge and Sf
o
7 30 wwmmmmmvwmmmw«mdm
8 25 Heated rear screen, hom
P EEe
.
P B
= -
13 5 digital clock, .
rear fog-lamps and screen wiper, sidelamp indicator
14 10/25  ABS system
Visa BX
5 5
2 2
45/40 (17D) 55/60
60/55 (17 RD)
: :
, ,
5 5
, ,
: :
: :
.
35 26
34 25

. an alternator with it
regulator, and a pre-engaged

(with reduction gears on some models). The
starter motor i

rates a one-way clutch
on its pinion shaft to prevent the engine
drvi starts.

It is important o disconnect the battery
leads before charging the battery, removing
the alterator, or working on wiring circuits
that are permanently ive. Additionally the

nected before

all models are
Ivghlmg system it

5. The function of the system is. e
revan he vehicl beng arven wihany the

sidelights iluminated.

Note that the alternator is slotted to allow!

resistor
circuit. When the sidelights are on, with the
ignition also on, the headiights are

Ret
6 Refitting is a reversal of removal. Tension

automatically illuminated at approximately

Removal

1 Disconnect the battery negative lead.
2 Disconnect the wiring from the back of the
altemator (see illustration).

3 Loosen the pivot bolt and adjustment
locknut.

Unscrew the adjustment bott to release the
tension then siip the rvaben rom e

puleys.
8 Ramove the sdusiment ok, el he
alterator outwards, and lf it from the engi

mm_ deflection under moderate thumb)
idway between the pulleys.

2.2 Altemator wires (arrowed)
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switch
mmd-«\r

é.“ idg ghell |liside ‘
-and.Sp
llustration).

3.4 Removing mmmmumw
bolts on BX models

3 S ot ol ard E

Removal
1 Disconnect the battery negative lead.

the air cleaner (Chapter 4)
3 Unscrow the nut and disconnect the large
cable from the solenoid. Also disconnect the
smal trigger wire (see illustrations).
4 s

hexagon key, unsci
mounting bolts. On BX models note the
location of the hydraulc pipe support bracket
(see illustration).

5 Withdraw the starter motor from the
transmission (see illustration).

the thr

h

3 Unscrew the locknuts and remove the
bracket

Refitting

4 Refittingis a reversal of removal, but adjust
the switch so that the brake pedal has free

movement of 2.5
- removal and §
Removal

1 Unbott the switch from the battery carrier.
2 Disconnect the hose and the wiring from

I'ﬂlh
m

Refitting

 Rattingis a revrsal o rmoval, bt
e bots evany 1 the specied 150

4 Starter motor overhaul -

fthe starter motor is thought to be suspect,
it should be removed from the vehicie and
fakanto an at-secrican or tesing. ost
wil be able to supply and fit
bmlhu ta ost. Howeve chack
r the cos o repars befors Contnung e
T brove more economicl o obtin & new
inge motor.

the switch,
Refitting
3 Refit by reversing the removal operations.

7 Speedometer cable - general

rocedure is similar to that described

H
i

out the rubber cotter (see ilustration). Access
ind easier from beneath the vehice. &
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8 Fuses and relays (Visa
models) - general

1 The fuses are located on the bulkhead as
on petrol models (see ustration).
2 Rolays

2 Note the losalon of the et and outet
pipes, and them.
S nbon and remove he i

Refitting

© Smalllettors located at the connection
poin

the latter has a line drawn aboy
ndicates the colour 1t wie

4 Rofiting is &

the colour of the marking on the wire.
d Connecting blocks - the irst number

ide the preheater relay on the let-hand side
of the engine compartment (see lllustration),

9 Washer pump - removal and
refiting

Removal

1 The washer pump s located near the fluid
reservoir on the bulkhead (see illustration).
First note the location of the two wires then
disconnect them from the terminals.

10 general

1The wiring diagrams appear on the
following pages

assist you in using the diagrams, here is
an explanation of the various letters and their
use in conjunction with the wiring diagram
K

eys.
Large numbers - identity the various
o s,

b Capitalletters printed n the middle of
@ wire - indicate which hamess the wire is
located n.

size and colour of the connecting block.
The last number gives the exact location
of the relevant wire in that connecting
block

For examy
3B12- shows that the wiring connector is
bive in colour, and contains three wiring

hanneis; the wire shown in the dlagram
is located in the second channel of the
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10.3A Wiring diagram for Visa diesel Saloons
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10.38 Wiring diagram for Visa diesel Saloons (continued)
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10.3C Wiring diagram for Visa diesel Saloons (continued)
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10.3D Wiring diagram for Visa diesel Saloons (continued)
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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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103G Wiring diagram for Visa diesel Saloons (continued)
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10.3H Wiring diagram for Visa diesel Vans to early 1993
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10.3J Wiring diagram for Visa diesel Vans to early 1993 (continued)
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103K Wiring diagram for Visa diesel Vans to early 1993 (continued)
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10.3L Wiring diagram for Visa diesel Vans to early 1993 (continued)
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1 Cigar lighter S P D F M e S I t U [
5 Distributor Im pO | nre I
10 Alternator LH rear foglamp
25 Hom RH rear foglamp
45 Batter b reversing lamp
46 Monitoring unit 463 RH reversing lamp
50 Ignition coil 470 Fuses reversing lamp
75 Ignition unit (module) 476 LH dipped beams
85 Electronic unit for oil level 477 RH dipped beams
110 Preheater control unit 478 LH main beams
114 Sparking plugs 479 RH main beams
115 Heater plugs 480 LH front direction indicator
130 TDC sensor 481 RH front direction indicator
131 Ignition pick up No 1 482 LH rear direction indicator
132 Ignition pick up No 2 483 RH rear direction indicator
136 Ignition vacuum sensor 488 LH main and dipped beams
140 Speed sensor 489 RH main and dipped beams
142 Computer 502 LH rear loudspeaker
145 Flasher unit 503 RH rear loudspeaker
158 511 Rear foglamp switch
e T igate contact switch 520 Switch for LH front window winder
175 Contact switch for door locking device 521 Switch for RH front window winder
180 Contact switch for reversing lamps 532 Switch for heated
185 547 Check button for brake fluid level | warning amp
190 550  Switch for rear window wipe/wa
192 Contact switch on throttle spindle 581 Swich forrea scroon intermitent wiper
225 Choke contact switch 668 Switch for air cooli
229 ti ontact switch 570 Switch for hazard warning signal
230 Door pillar contact switch (LH front door) 576 Injectors
231 Door pillar contact switch (RH front door) 580  Fuel gauge
236 Contact switch for brake fluid level 590  Map reading lamp
237 Contact switch for min water level 600  Windscreen wiper motor
258 Lighting switch 601 Rear window wiper motor
259 Selector switch for window wiper, flasher, horn 615 LH front window winder motor
260 Selector switch for lighting, flasher, hom 616 RH front window winder motor
262 Switch for lighting, windscreen wiper, flasher, horn 626 Motor for RH front door locking device
263 Selector switch for screen wipe/wash 627 Motor for LH rear door locking device
280 Auxiliary-air regulator 628 Motor for RH rear door locking device
285  Condenser coil +" terminal 634 Engine electric cooling fan, RH
290  Tachometer 635 Engine electric cooling fan, LH
295 Horn compressor 640  Clock
300 Starter motor 650 Oil pressure switch
302 Flowmeter 670 LH headlamp
340 Electric cut-out control on pump 671
355 Lighting for heater control 675
365  Ashtray lighting 676
370 Boot lighting 680 Windscreen washer pump
385  Lighting for LH number plat 681 Rear scroen washer pump
386 Lighting for RH number pla 683 Petrol pump.
390  Lighting for anti-theft switch 690  Centre interior lamp
396 Floor lighting, passenger side 720 Diagnostic socket
420 idie cut-off 721 Radio terminals
440 731 Injection relay
441 RH sidelam) 733 Electric fan relay
442 LH tail lamp 737 Dipped beams relay
443 RH tail lamp 743 Horn compressor relay
445 r lamp (cluster) 761 Front window winder relay
446 r lamp (cluster) 765 Windscreen wiper relay

10.3M Key to wiring diagrams for Visa models to early 1993
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FxCIOTMMOO®>

Relay for ol.cml: fan 2nd s
reversing the electric fan speeds

Electric fan 2nd speed resistance 850
Rheostat for illumination 855
LH si v 935

H side repeater 945
Probe for oil level 958

impo PDF Nﬁergmamtﬁplit Unregi

pressure sensor
Oil temperature senso

Eloctric fon thermal switch on coalant circuit
Water temperature switch

Air conditioning cooling fan

Heated rear window

Preheating warning lamp

Not all items fitted to all models

Harness code

Front (no mark on feed and function diagrams) M
Electric fan N
LH front door P
Diagnostic R
Boot lighting s
r lamp to RH rear lamp. T
y u
v
w
M
Window winder Ioclunn device z
Colour code
B Mv
BL N
G Y Or
Ic Transparent R
Yellow
M Brown

Engine

Rear door

Interior lamp, gauge
Roar

Tailgate, LH
Instrument panel
Brake we

Rear window wiper
Rear window wiper switch
Injection

Ignition

Mauve
Black
Orange
Red

Green

10.3N Key to wiring diagrams for Visa models to early 1993 (continued)
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Simpo nregi

-

R
I#
|
i
i
5
o
CN CN
45 Battery
Instrument panel
110 ter control
115 Pre-heater plugs
130 sensor
168 Battery connector
229 ition’ switch
Starter motor
340 Fuel pump stop solenoid
470 Fuses s
654 Over-pressure warning switch *
846 Electromagnetic timing contact 5
Harness code
A Fronthamess
cN negative
CP Battery positive
M Engine hamess
MB  Junction box earth
N Pre-heater hamess A A
T Instrument panel hamess
T T L T A S N S S|
1 2 3 ¢ 5 6 1 8 0 N % s %

10.30 Wiring diagram - BX Turbo models
For colour code see key to main wiring diagrams
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10.3P Wiring diagram for C15/Champ Van from early 1993
Starting, pre-heating and cooling



520  Electrical systems

—

st

253 T

© O
le

10.3Q Wiring diagram for C15/Champ Van from early 1993
Instrument panel
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10.3R Wiring diagram for C15/Champ Van from early 1963
Lighting



5e22  Electrical systems

Merge and Split

L T T A T N [ O A U R TR I N TR N R I

10.38 Wiring diagram for C15/Champ Van from early 1993
Signalling
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10.3T Wiring diagram for C15/Champ Van from early 1993
Wipers, heating and interior equipment
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No Description

¢ &rSimpo PDF Merg

1 Cigar lighte,
45
46 Inslmmem panel

110 Pre-heater control unit
115 Pre-heater plugs

TDC sensor
145 Flasher unit
180  Reversing lamp switch
185 Brake lamp switch
190 Handbrake switch
229 Ignition switch
230 LH front courtesy lamp switch
231 RH front courtesy lamp switch
236 Brake fluid level lwm:h
260  Lighting switch
262 Wiper switch
300 Starter
340 Stop solenoid
355 Heater control illumination
365 Ashtray illumination
380  LHsill panel lamp
381 RH sill panel lamp
385  Number plate lamp
440 LH sidelamp
a4 RH sidelamp
442 LHtaillamp
443 RH tail lamp
457 LH brake lamp
458 RH brake lamp
462 LH reversing lamp
463 RHreversing lamp
470 Fuses
480 LH front indicator lamp
481 RH front indicator lamp
482 LH rear indicator lamp

RH rear indicator lamp
488 LH headlamp

No

Description

e.and:Split Unregi

Hazard waming lamp switch

5an Fuel gauge

600  Windscreen wiper motor

634 LHcooling fan

635  RH cooling fan

640  Clock

650 Oil pressure switch

675 LH front brake pad wear indicator
676 RH front brake pad wear indicator
680  Windscreen washer pump
690 Interior lamp

720 Diagnostic socket (TDC)

721 Radio power supply

765 Windscreen wiper relay

770 Accessory supply relay

772 Cooling fan relay

773 Coo‘mu fan inverter relay
850 Two-stage thermo-switch
855  Temperature warning lamp switch
935  Heater blower fan

958  Pre-heater plug warning lamp
Harness code

EP Number plate lamp

FD RH tail lamp

FG LM taillamp

MT ngine

MV Cooling fan and pre-heating
PB Dashboard

RG LH rear

T8 Instrument panel

uo RH b!lke pld wear warning
UG ar warning
CN rv n

cp Bm-ry positive

103U Key to 10.3P to 10.3T
Not all items are fitted to all models
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7, NI, H
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Yoz o34 s 6.7 8,910 02.03.14.15.16..17.18..19.20 21..22..23. 24..25. .26 .21 .28..29

10.3V Wiring diagram for BX models with XUD7 or XUD9 engines
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345 6.7 8 9100 02 13 15 6 17 18 19.20.21 22, 23 2425 26. .21 28, 29

10.3W Wiring diagram for BX models with XUD9 or XUD9A engines (not UK models)
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Tz 3 4. 5. 6.7 8.9.10.01 1213 14.15..16..17..18..19.20 .21 22..23..24..25..26..27 .28..29

10.3X Wiring diagram for BX Turbo with XUD7TE/Y engine (not UK models)
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(4
Vo203 45 6.7 8.8 1000 2 31415 16 17 18.18.20.21. 2223, 24..25..26. 21 28. 29

10.3Y Wiring diagram for BX models with automatic transmission



Electrical systems 5929

Description No  Description
Dmnbu(of 672 Hyannncpuuumwncn

&meSimpo PDF Merge:and.Split Unregi

\eric pressure switch resistance

Pre-heating control unit 874 Coohnl thermo-switch*
Pre-heater plugs - Not UK models
Exhaust gas recirculation ECU*

Flywheel sensor

Automatic gearbox switch

“Ignition’ switch
Hydraulic level switch
Enrichment switch
Starter motor

Stop solenoid

purge solenoid®
Advance correction solenoid
LH reversing lamp
RH reversing lamp

rear
RS Starter inhibitor relay (automatic transmission)

10.3Z Key to 10.3X to 10.3Y
Not all items are fitted to all models
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Contents

~renewal ... Refer
Description - general .
Driveshaft ol seals - removal and refting
Driveshaft rubber bellows - removal and reftting

Degrees of difficulty

) - adjustment
1 Vanual raramisson - damaning and esseerily
5 Manualtransmission - removal and refiting ...
.

Easy, suitable for § e T Difficult, sitabe for
mwmn -nn-lummnn -o-hm-d -—&umm

Specifications
Clutch
Type
Friction plate diameter
Excop BX Turbe
B T

Lining thickness.

Manual transmission
Type .
Designation and type:
Pre 1989 models:
Visa Van
Visa 17D and 17RD
BX17D
BX 19D and 19RD
1989 - on models:
4-spoed
5-spoed ...
Ratios (overall:
18t o
2nd
3
atn
o

qu Ly

Oil types o .
O capachs apancin o ode

Single dry plate with diaphragm spring. Cable operated

120.0 mm minimum
130.0t0 150.0 mm

forward gears.

BE1 (BM61) 5-speed
BE1 (BM60) 4-speed or BE1 (BLO) 5-speed
BE1 (BLOJ) 5-

BE1 (BLO4) 5-speed or BE' (BL62) 5-speed
3

BEYS

BMEO BM61 BLOS BLO4 BLE2
3311 3311 331 3311 3311
1881 188

1151 1051 1281 1281 1281
0801 080:1 0971 0971 097:1

- 0.7¢ X
3331 3331 3331 3331 3331
350:1 3811 4191 3941 4061
Gear o, viscosity SAE 7SW/BOW
20202 litres
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Lotnand sngine mourting st o vanarisson

L zFaHPI
Upto 1968
0321

DF M

"Dexton Il type ATF
25 litres

Four forwards and one reverse gear

from 1008
uw
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Chdch compenacts re wualy darts 1o

. For BX models the procedures
e idomical 1o those.tor . B type
transmission X Main

givenin Manual.
The BE3 transmissions progressively
replaced the BE1 transmissions from the

the balance weight and the retumn spring (see

9 Disconnect the gearchange control rods.
(and cable i it

beghring o 1908 e being
. The driver will

10 Pull out the rubber cotter and disconnect

ball _stud, a_pivot shaft is used (see
lustrat for to the main manuals for

roplacement detais.

A BE" type manusl ranamission i ed,
On Visa procedures for the
five-speed e descrond i th Vi
‘main manual. The differences applicable to
the four-speed transmission are described in

otos t reves gear is now in the same
plane as 2nd and 4th gears - opposite 5th

gear, when appliicable - and the lfting collar
‘below the gear knob for selecting reverse gear
s now obsolete.

Removal

1 Jack up the front of the vehicie and support
on sl stands (see ~Jecking and veice
‘support). Also jack up the rear of the vehi

mwu\mmnmmmmu-

zl\-mmwmicml)

1

12 Unbolt the inner shield from the whee!

arch (where

13 Disconnect the wiring from the reversing
switch.

14 Disconnect the front track control arms
from the

levered from the differential
the strut with a

18 90 BX modus manuéackrad beors iy
1 left-nand difforential

e Cipperied tming & dovet
ooden. f e pracauien it ko, the
side gears may become misaligned when

hand driveshaft

X is )
17 Loosen the two nuts retaining the

 Unacrow he dram plug(s) and drain the
transmission oil into a_container. On

the bracket bolted to the rear of the cylinder
block and tum the bolt heads through 90° to

5 Unbolt the earth cable from the
8 Unbolt the high pressure pump on BX
models from the transmission, leaving the

lines attached. Remove the vacuum pump
7.

18 Have an assitant pu the fight-hand
wheel ~ outwards  whil right-

ot aterontal s
gear. Hold the wheel and strut out with a
of wood.

19 Position a piece of thin board over the

7 3
8 Disconnect the clutch cable and position It
to one side. Recover the pushrod and, I ited,

20 Remove the starter motor.
21 On BX models unbolt the hydraulic
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pressure regulator from the transmission
leaving the pressure l

nes.

22 Unbolt and remove the transmission-to-

‘ongine lower cover.

23 Supportthe engine under the sump with a

trolley jack and block of wood.

24 Unoorow the o the it rand egine
mounting.

ok o upt oo
26 Unscrew the lefi-hand mounting stud

transmission.

27 Lower the engine two or thre inches, or

on BX models until it touches the

crossmember.

28 Unscrew  and the  four

‘engine-to-transmission

20 Lift the transmission directly from the

‘engine keeping it horizontal untilclear of the.

clutch, then lower it o the ground.

Refitting

30 Defiing l o revral of areva. bt
transmission onto the engine,

emperai heid e et oaste o in

poskir, v whe a8

remove
bolts.

g e
mauning | wu Ve, sure that he- e
the mating face of the
Tanamisson. e Thing. . ohpnd
Mmounting stud apply locking fluid to its
threads before tightening to the specif
torque. Tension the hydrauiic_pump or

230
clutch release arm while refitting the.
‘transmission

Dismantling
1 The four-speed and five-speed manual
only i respect of the 5th

transmissions differ
‘gear and its associated components.
2 To remove the components the input and
gt shafa- et be lecked_belere
end nuts. to

unscrewing the
i o angege a goe han Inmobiis tne

1
ofthis manal or Visa models o the man BX
odel manual. Refil the transmission with oil

(see ilustration).
It is unwise to attempt to grip the input shaft

32

shaft
Lever (4) welded to old clutch disc (driven
plate) B)

3 With the input and output shaft nuts
slackened continue as described for the
five-speed transmission.

When reassembling the transmission use
the same method described n paragraph 2 to
tighten the shaft nuts. Remember to stake the
nuts aftr tightening them.

Removal
1 With the driveshaft removed (sfer to the
relevant manual for petrol-engined models for
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4.4A Removing the outer rubber bellows  4.48 a8
from the driveshat

4 nd sprir
from the inner joint housing

bellows. If plastic straps are fitted cut them
froe.

6 Prise the bellows large diameter from the
inner joint housing and slide the rubber
bellows off the outer end of the driveshaft

drift to release it from the retaining circlip.
Slide the outer joint comple

driveshatt spii

3 Extract the circlip from the groove i the

(see Hlustration),

7 Mark the driveshaft and inner joint housing
in relation to each other then separate ther,
keeping the rollers engaged with their

4 Pris of e rbber ballows. I necessary 8 Clean away the grease then rotan e

remove the plastic seating from the recess in  rolers using adnesive tape (see

4458 ... the driveshaft 9 Remove the pressure pad a spring from
buckle 5 Loosen the clips on the inner rubber et e Joint housing (see llustration).
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Refitting

10 Clean away the grease then begin
reassembly by inserting the pressure

and spring Into the inne joint housing with
the housing mounted

vice.
11 Injoct half the required amount of grease
Into the nr (see ilustration)

14 Inject the remaining amount of grease in

the joint.
15 Keeping the driveshaft pressed against
e temal sping, et e rbber belows

and tighten the clips. Metal

tghtaned using bwo plars o M\a\ng e
the cip t

Gxcans and o the . back nder the

buckle (see. 3

16 Fit the plastic seating in the driveshat

rocess and reft rubber bellows small

dlameter on it

17 Refit the circlp in the driveshaft

18 Injoct the requred amountofgrease 1 he

outer joint then insert the driveshaft, engage

the spiines, and press in unti the circip snaps

into the groove.
19 Ease the rubber bellows onto the outer
joint, and fit the two clips, tightening them as
previously 3

Removal

1 Jack up the front of the vehicie and support
on axle stands (see “Jacking and vehicie
support"). Apply the hand! models
or chock the 5.

2 Unscrew the drain plug(s) and drain the
transmission oil into a cor

lovered from the differential side gear. Hold

‘outwards while the right-hand driveshaft is
removed from the differential side gear.

8 0n 8K modls manutactred bekore Juy
1984 the left-hand

into

press the oil seal squarely the
ransmission unti flush usi

Refit the protector having applied a litlle

8 Usinga. ol seals from

be supported wiog o dows mvmnw
ooden f i procauion s et
ey becems mieshgred vhen e
ﬂwm hand drvesnart
Loosen ‘the- o, . retaining. the
right-hand driveshat intermediate bearing in
the bracket bolted 1o the rear of the cylinder
bot heads through 90° to

release the bearing.
7 Have an assistant pullthe right-hand wheel

Refitting

9 Clean the oil seal seatings in the
transmi

10 Press the new left-hand oil seal squarely
nto the transmission until flush using a block

of wood.
11 The new right-hand oil seal is supplied

ith a protector to be used when fitting the.
driveshaft. First remove the protector and

12 Insert the right-hand driveshaft while
quiding the intermedi ing in
bracket (see

)
13 Pull out the protector and discard it. The
protector is spit so that it will pass over the
driveshaft

14 Siide the rubber dust seal next to the ol

seal (see ilustration)
15 Refit and tighten the intermediate bearing
b,
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1 Before attempting to adjust the kickdown

injection pump
is cormectly Smod ond aifutad, and th e
ty.

t the pumb &
wahout baiog slac. Thare shoukd
. be a clearance of 05 10 1.0
516 Refiting thelefi-hand driveshat 1o 0 Cori and the tp of the mor
Slacken the adiuster locknuts, and turn the
16 Apply a litle grease to the left-hand oil ~adjuster If necessary unti the setting is
seal lips then insert the left-hand driveshat correct.

3 Have an assistant depress the throttle

(see llu
17 Reconnect the front track control arms to
the stub axle carriers and, on BX models, 3

the ant-roll bar links. from the kg 1o t e, adjuster tip *X"
18 Lower the to the ground and refil  llustration). It shouid be 39 mm.

vehicie
the transmission with oil as described in 4 nmmm«umoowm the pedal to the
Chapter 1. floor, and re-measure the lug-to-

For X see text

tance. Now it shouid be 47 mm.
S sher_of the It two.vilues ware
incorrect, reposition the kickdown cable end
within the limits of the adjustment siot on the
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Chapter 7
Braking and hydraulic systems

Contents
Bk vcim purp Vs mode) ol rd ... 5 Mastr e Vi et grars 2
Brake vacum pump C15 Van - "6 Podal crosa-tube (vsa model) - removal and efing H
ke v 15 Var - Tomova d ety 7 Sevo unt (isa modols - genoral 3
Descrpton- genard i
Degrees of di
X mvmm
expenince £ some expernce R | O mechenc
Specifications
General
Systom type L Diss ront,drums rear on Visa model. isc all ound on BX models.
-
hest or BX modos
Front brakes (Visa models) 7
Discdameter .. L .. 270mm
Nirkruan dio 80mm
o doc vt o 007mm

Masimu varation ofdo thicknes : 000 m
Minimum dsc pad ining tickness - I 2omm
Rear brakes (Visa models)
Maximum dru intemal dameter

Saioon . 181.0mm

. o 286 mm
Brake e adstment (van model)

contactfaces clearance 401050mm

Torque wrench settings (Visa models) Nm bt ft
ke v punp ot fom camsta) ... 2 1
Cross-tube brackes o o
Master o o L s
Rt o o . 1% 1o

o unit 8 6



Braking and hydraulic systems

1 Description - general

11n Visa models the braking system is
similar to that for petrol engine modes, but
there Is insufficient vacuum for a vacuum
m pump, driven from the
camshaft, is therefore used. The vacuum
servo unit and master cylinder are located on
the left-hand side of the bulkhead. A
cros: mounted inside the passenger
compartment ks the brake pedal o the
vacuum servo ur
£ o X modol the ycrak brakig systa
i virtualy identical to that on petroi-engined
The

Is bolted to the top of the transmission as also
Is the adjusting ink (see ilustrations
the different location of the high
pressure pump, the hyﬂvluHc system
s and procedures are as described
inthe main BX manual

1 The master cylinder is located or
v on e o rand 5 f e bukhoa (s00

illustrations).
2 Removal and refitting procedures can be

2.1 Master cylinder mounting nuts.
(arrowed) on Visa models

128

found in the main manual, but before starting
work remove the air cleaner and battery.

e

1 The servo unit is located on the left-hand
side of the bulkhead.

Removal and refiting procedures are given
in the main manual, but access to
mounting nuts is gained by exiracting the
cross-head

left-hand side shel(see illustrati

»

4 Pedal cross-tube
o

models) - removal
Removal

1 Disconnect the battery negative lead.
2 Extract the cross-head screy remove
the right-hand side shelf (see illustrations).

imilarly remove the left-hand side shelf.
3 Ramove the sisarng column a2 described
for petrol-engined

ined modet

& Daconmect e accearator cabe rom the
al

5 Disconnect the clutch cable from the pedal.

8 Remove the clevis pin and disconnect the

‘models.
right-hand brackes from the bulkhead.

10 Withdraw the brackets from each end of
the cross-tube, then withdraw the cross-tube

Refitting
11 Refitting is a reversal of removal, but
adjust the clutch and accelerator cabes.

L g

Note: This section describes the procedure

for models with belt driven vacuum pumps.
Refer to Section 7, for camshatt dr

Removal

1 Remove the air cleaner and ducting.

2 Disconnect the inlet and outiet hoses.

3 Loosen

and s the dvebet rom te puleys
4 Unscrew the bolts ar

pump from he. mauntiod racker and
adjustment link

Refitting

5 Refitting s a reversal of removal, but swivel
the pump downwards until the drivebelt

7 Disconnect the wiring from the stop-lamp

ot
8 Unscrew the nuts and detach the left and

tightening the pivot and adjustment link bolts
and nuts. With the vumc\- on level ground,
Unscrow the filemtavel pug and check thi

328 ... for access to the servo unit
mounting nuts (arrowed)
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4.2C Brake pedal and cross-tube with
shelf removed

rn ol lve s up 10 the bt o th ke
7 with the carect grade ot o then
et and ighten the pog

6 Brake vacuum pump (C15
Van) - general

General
1 For the period from December 1989 to
January 1991, C15 Vans were fitted with a
vane-type brake vacuum

n ol channel that passes oil
from the engine lubrication system to the
pump. The end of the (shorter) camshaft also
incorporates a siot for engagement with the
pump d

2 0n modes between January 1991 and early
1993, the original (onger) camshatt is fitted,
with the original belt-driven vacuum pump

Vane-type brake vacuum pump, and the engine
Was modified as described in paragraph 1

7. Brake vacuum pump (15
Van) - removal and refiting

Note: This section describes the procedure

for modes with vacuum pumps that are driven

deactyrom e camsht Ftr to Sacton5
for belt driven types.

Removal

1 Loosen the clip and disconnect the vacuum

hose from the vacuum pump (see llustration).

2 Unscrew the mounting bolts and remove

rake vacuum pump from the end of the

cylinder head (see ilustrations

3 Exact the two O-1ngs rom the groves

the pump (see ilustrat

4 Using a smallscrowaive, extract the e

from the oillubrication channel i the vacui

pump.

Refitting
Before refting the pump, clean the O-ring
grooves, and aiso clean the mating surfaces.
of the pump and cyinder head. Clean the
fiter,or i necessary renew it
§ Locata tha ftr i he il lbricaon
cha
7 Pt now O-tng nthe raoves on th pump,
an ghiy o tem
cate the pump. cyinder
n.ae making sue hat the 409 Sngages
ectly with the end of the camshaft, To
avoid the O-ings being isplaced, align the

9 Insert e mauntig bots, and tghten them
o the specified torque.
18 Gonact e vacoim hose and tghtan the

1 Start th onine, and check that he brake

pedal aperaes corecty,wihassisance rom
m pump. Check around the pump
ot sgne of o ek

71 Disconnectng the vacuum hose from
the vacuum pumy

738 R.mt‘MW

in the pump
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Frotackcono a (e o) el vt and g 2
fting .......... 3 Steering gear Visa model) - removal and re

Description - general
Front anti-rol bar (Visa models) - removal and

Degrees of difficulty

Easy, suttable for Fairly easy, suitable mmu Very difficult,
n\‘MuMhlh X hbvr-vm I.hbmm‘l Mumm
x| some
Specifications
Front suspension
Type:
Independent, MacPerson strt and col sping, withant-rol bar.
Frak buskarns carten Cock oartrl i, sietiog gobs d a1
o
BXmodels . Indopenden, with Upper and lower ars, hycropneumatic cyinders
Wheet aignment visa Bx
Gamber paryees o a0
Pro August 1085 models . 120230 2205
Fugust 1085 on modes .11} : e e
Steacng ais ncinaton ... o e 3
Too sating
Pro August 1985 ettt 201 mm osou) 01030 (oe-out)
Ragost 1985 Glo20mm fonm  0to30mm touout)
Rear suspension
Type:
T models ... Indeparcant. g ams nd i dampers it o1 g
L T Independent, trailing arms, hydropneumatic cylinde
Wheot agnment: visa Bx
Camber . %0 0w 201
Toosating 1010 40mm toe-) 01050 mm tos-n)
Mnﬁ
................. Rack and pnon with safey cotumn
rwmmummw>
......... 1008m
T 1017m
Powersterng. 1.1 1] T037m
Wheels
[N reveesetsasinasnens Prossed stoo
Size:
Vea e 4508 AT a2
o U Saomiamia
Tyres
Sae
[N 1455 13 or 155 A 13

BX L L 1esmOR 14



8e2  Suspension and steering

Toraus wrench settings (Vs modls)

Anti-roll bar to track control am
Anti-roll bar mounti

Anti-roll uide bar to anti-roll bar
Anti-roll guide bar to subframe .

(arowed) on Visa models

1. Description - general

On Visa modes the front subframe differs
from i ind 1o petred anghe models et
s the track control arm inner pl

ihe steing gear anhe sniroll br het 1
mounted from the rear. In all other re

similar to those described for the GTi model in
the main Visa manual.

‘The suspension and steering components
fitted to BX models are identical to those on
petrol engine models.

2 Front track control arm (Visa
‘models) - removal, overhaul
and refitting

Removal

1 Jackup thebork o e veice wnd suppert
on axle stands (see “Jacking and vehicle
Suppore. Apply the handbraie and femove
the roadwheel,

2 Unscrew the nut from the inner pivot bolt
(see illustrati

3 Have an assistant hold the suspension strut
pressed inwards then remove the bolt and
release the strut. Note that the bolt head faces.
to the rear.

4 Unscrew the clamp bolt securing the lower
balfoint to the hub carrier, then drive a wedge
into the siot and release the lower suspension
arm. Remove the balljoint protector where
fitted

2 Aol o ues

28 Frankirok coniel s compenents for Viea medole

5 Unscrew the nut from the end of the
anti-roll bar, remove the washer, and
withdraw the track control amm
Overhaul
6 The rubber bushes may
o e oo he a1 bar
bushes, ldealy. the pva bush shauid bo
pressed out using a bench press or fiypress.
Rowove, 115 potsible o remove and neer
the bush using a long bolt, nut and washers
‘and a metal tube (see illustration).
Refitting
7 Refiting i a reversalof removal, but tighten
the bolts to the specified torque with the
it o the vicle o hefod suspension
ecessary adjust
1o toaing anchas and ot whes sk

3 m-«mrm— g
m

Removal

1,3k vp the ot of the el d ppet
on axle stands. icle
Support), Ay i handorave and remove
both

roadwhy

2 Remove one track control arm, refering to

Section 2.

3 Unscrew the nut securing the remaining

end of the anti-roll bar to the other track

‘control amm and recover the washer.

4 Unbott the guide bar from the sublrame.

5 Unscrew the mounting clamp bolts (see

Uhsiration) and withdcaw the antol ba
ar ect

‘working room.

(arrowed) on Visa models

anti-roll bar on Visa model
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1
2 Anti-oll bar front mounting nut
balfoint pinch-boit

3 Lower|
4 Rear mounting clamps

Refitting
6 Examine the rubber bearings for damage
and_deterioration, and renew them

necessary.
7 Refiting removal, but delay
fully tightening the clamp bolts untilthe full
weight of the vehicie is on the suspension.
The guide bar bott (see illustration) should
also remal the
clamp bolts have been tightened and s
ngth should be suitably adjusted (see
llustration)

Removal

1 Jack up the front of the vehicle and support

on axle stands (see “Jacking and vehicie
Apply the handbrake. Remove the

2 Unscrew the nuts from the track rod end
balljoint studs and, with a balljoint splitter,
isconnect the balloints from the steering

arms.
3 Unscrew and remove the pinch-bolt
secuig the botir o the sisadng shat 10
the steering gear pinion
Tunacren T maunting. bots (see

). and withdraw the steering gear

4.5 Steering rack centralising dimension
for Visa me
A=725mm 285in)
9 Reconnect the rubber bellows to the

stoering gear.
10 Reconnect the track rod ends to the

6 Bogin refiting by centralising the rack. To
isconnect the rubber

do this, dis lows and st

the rack to the dimension shown (see

6 With the steering wheel in the
raight-g

and connect the stearing shat to the pinion
7 efit and tghten the mounting bolts to the

specified torque.
8 Insert the steering shaft pinch-bolt and
tighten it

11 Refit the front roadwheels and lower the
vehicie to the ground. On complation check
and it necessary adjust the front wheel
alignment.
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Dimensions and weights

Jacking and vehicle support .

Simp

Note: Al figures and dimensions are approximate and may vary
Rofor figur

Dimensions Weights
Overall length: Kerb weight
Visa Saloon . C... 3725m  VisaSaloon .............. 890 kg
C15/Champ Van ................. 3995m  C15/Champ Van 850kg
BX Saloon ... 4237Tm  BXSaloon (non-Turbo) 990 kg
BXEState..........oeeiiieis 4309m  BXSaloon (Turbo) . . . 1025 kg
Overall width: BX Estate (1on-Turbo) ............... 1037 kg
Visa Saloon [ 1526m  BXEstate (Turbo) ........ e, 107Thg
G18/Champ Van ... 1638m  Maximum traller weight:
BX FE 1682m  VisaSaloonVan . i T50Kg
Overal height 8X s 1100 kg
Visa Saloon ... 1:410m  Maximum roof rack load:
C15/Champ Van 1801m  VisaSaloonNVan ............ 60kg
S800N ... 1360m  BXSaloon ...... L 75kg
BX Estate . . 1431m BXEstate.. . 100kg
Wheelbase: Gross train weight:
Visa Saloon/Var .. 2420m isa an .. 2050 kg
BX . 2660m 2600 kg

BXSaloon ............ -
BX Estate P 2700kg



Conversion factors

REFe2

Length (distance)

Inches (in) x254 = Millimetres (mm) X 0.0394 = Inches (in)
Feet (ft) x0.305 = Metres (m) x 3281 = Feet(ft)

Miles

Cubic inches (cu

Imperial pints (Imp pt) x
x 1.137
x 1.201
US quarts (US qt) x 0.946
Imperial gallons (Imp gal) x 4.546
Imperial gallons (Imp gal) x 1.201
US gallons (US gal) X 3.785
Mass (weight)
Ounces (02) x 28.35
Pounds (Ib) x 0.454
Force
‘Ounces-force (ozf; 0z) x 0278
Pounds-force (Ibf; Ib) x 4.
Newtons (N) x 0.1

Pressure

Pounds-force per squareinch  x 0.070

(ps; Ibf/in’; 1b/in)

Pounds-force per squareinch  x 0.068

(psi; IbY/n; 1b/in?)

Pounds-force per squareinch  x 0.069

(psi; Ibt/in’; Ib/in’)

Pounds-force per square inch  x 6.895
(psi; Ibt/in’; /)

Kilopascals (kPa) x 001
Milibar (mbar) x100 =
Milibar (mbar) X 00145 =
Millibar (mbar) x 075
Millibar (mbar) x 0.401
Milimetres of mercury (mmHg) ~ x 0.535
Inches of water (inH;0) x 0.036

Torque (moment of force)

Pounds-force inches x 1152
(bt in; b in)
Pounds-force inches x 0113

(ot in; b in)
Pounds-foros nches
( in)

Pounds-force foet (bff;Ibf)  x 0.138

Pounds-force feet (Ibf ft; Ib ft) x 1.356 =
Newton metres (Nm) x 0102 =
Power

Horsepower (hp) x 745.7
Velocity (speed)

Miles per hour (miles/hr; mph)
Fuel consumption*

Miles per galion (mpg) x 0.354

Temperature
Degrees mehm =(Cx1.8+32

10.PDE

X1.609
Volume (capacny) S lx
X oses

X 0.083

x 1.609

Kilometres (km) x 0621

0

= Litres () x 04.6
= US quarts (US qt) x 0.833
= Litres () x 1.057
= Litres ) x 022
= US gallons (US gal) X 0833
= Litres () x 0.264
= Grams (g) X 0035
= Kiograms (kg) X 2205
= Newtons (N)

= Newtons (N)

= Kilograms-force (kgf; kg)

Kilograms-force per square  x 14.223
‘centimetre (kgt/cm’; kg/cm)

Atmospheres (atm) X 14.696 =
Bars X 145
Kilopascals (kPa) x 0.145
Ki force per square  x 98.1

Miles

Merge.and Sp

Imperial pints (imp pt)

US quarts (US qt)
Imperial gallons (Imp gal)
Imperial gallons (imp ga)
US gallons (US gal)

Ounces (0z)
Pounds (Ib)

Ounces-force (
Pounds-force (I
Newtons (N)

0z)
Ib)

Pounds-force per square inch
(psi; IbY/n; 1b/in")
Pounds-force per square inch
(psi; Ibt/in’; I/in)
Pounds-force per square inch
(psi; Ibt/in’; Ib/in’)
Pounds-force per square inch
(psis Ibt/i; 1b/in’)
Kilopascals (kPa)

Millibar (mbar)
Millibar (mbar)

mercury (nmHg) x 1.333 ibar (mbar)
lnchu of water (inH,0) X 2491 = Milibar (mbar)
Inches of water (inH,0) x 1.868 = Milimetres of mercury (mmHg)
Pounds-force per squareinch  x 27.68 = Inches of water (inH,0)
(psi; IbYir; 1b/in’)
Kilograms-force centimetre  x 0.868 = Pounds-force inches
Nﬂ om; kg cm) (bt in; Ib in)
ton metres (Nm) X 885 = Pounds-force inches
ot o k)
Pounds-force feet (bf ft; b f)  x 12 ounds-force inches
um in; 1b in)
Kilogra x 7233 (bt ft; 1b 1)
(kgf m; kg m)
Newton metres (Nm) X 0738 = Pounds-force feet um fti b )
Kilograms-force metres X 9.804 = Newton metres (Nm)
(kgf m; kg m)
Watts (W) X 0.0013 = Horsepower (hp)

Kilometres per hour (kmvhr; kph) x 0.621

Kilometres per litre (km/l) x 2.825

Degrees Celsius (Degrees Centigrade; °C)

*Itis common

Miles per hour (miles/hr; mph)

Miles per gallon (mpg)

= (°F-32)x0.56
(/100km), where mpg x /100 km = 282
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Buying spare parts

Spare parts are available from many
sources,  including maker's ~appointed
motor factrs.

0 o usefu L ake the o part

for postive Hian

S moars nd” sharatons may be

avallable through a service exchange scheme

- any parts retured should always be clean.
Our advice regarding spare part sources is

as follows.

convenient opening hours, charge lower

Officially appointed dealers
prices nd an often be found e tar from

This is the best source of parts that are

pecular 1o your car, that are otherwise not
generaly avaiabie plggo ¢ Motor i-clm
PDF-Met gﬁ d-Spl
auickly Tog. cuch compenents, pitont
Accessory shops el ’ g
These are often very good places to buy cylmduﬂlpiv \l/vhou and pads,

mateials and compenanis neaded for e

maintenance of your car (e.g. oil filter

its, m.muum- etc). They aiso
accessories, usually have

tc). Mator fctors wil aftn provide new of
reconditioned components on @
exchan this can save a considerable
amount of money.

sell

Vehicle identification

Modifications are a_continuing
\ed process in vehicle manufacture,
quite apart from major

parts manuals and lists are compiled upon a
numerical basis, the Individual Mncla
numbers being essential to correct ident

The chassis or identification number is  Some later models also have a replacement
stamped on the makers plate that is located parts identifcation number on the ight hand
on the right front wheel arch in the engine  front wi
compartment. On some models a chassis _ Individual components, such as the starter
number is also stamped onto a plate located mator, injection pump, etc., also
on the front panel. iGation numbers stamped on the

caton ot

g spare pars, aheays give 3
it mvm.«.un as possible. Quote the car
vehicle

e ip rad nex 0 the ight ot whg
The engine serial is stamped i the
the engine.

model,
ication and/orengine. numbers. 45

The transmission number is stamped on the

1
2 Engine number

3 Manufacturers plate

4 Replacement parts number

5 Maximum weight on rear axie
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General repair procedures

Ihenever servicing, repair or overhaul work

is carried out on the car or its comy

the following procedures and

instructions. This will assist in carrying out the
professional

operation efficiently and to
standard of workmanship.

ke implaments b the ot betwoen the

to prise them apart. This
a0e which resls n o
biy.

usually achieved by tapping
sirg the o it seffaced et
rosk the seal. However nte tht
e mathes may not be suitable
dowels are usod orcompenentlocaion.
Where a gasket s used between the mating
faces of two components, a new one must be

unshouidered, the seal should be fitted with

otherwise instructed).
Screw threads and fastenings
Seized nuts, bolts and screws are quite a
‘common occurrence where corrosion has set
use or

oM a whil
atdmpting o rlease t. The use of an impact
driver may also provide a means of releasing

devices, when used
with the appropriat
socket. If none of these

i conjunction
scrowdriver

effectiveness after long periods of use, and
shouid then of course.
Spit pos must dhimys be relacad weh
new ones of the correct size for the h
Whan thread-ocking compeund & found
on the threads of a fastener which is to be re-
sad it shad ba clnnod i e e

edures in this manual
et o ot opooil toolh uch e  press

two or three-legged pullers, spring com-
prossors, etc. Wherever possible, suitable
alteratives to the manu-

. it may resort
to the careful appication of heat, or the use of

using a spanner on the lower nut to unscrew

facturer's special tool
shown in use. In some Instances, where no
alternative is possible, it has been necessary
to resort to the use of a manufacturer's tool,
and this has been done for reasons my

fitted o reassembly; fit it dry
stated in the repair procedure. Make sure that
the mating faces are clean and dry, with all
traces of oid gasket removed. When cleaning a
joint face, use a tool which is uniikely to score
‘or damage the face, and remove any burrs or
nicks with an oilstone or fine fie.
sure that tapped holes are cleaned

with a pipe cleaner, and keep them froe of
loning compound, f hs ' beng used.
unless specifically i

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

Oil seals
Oil seals can be removed

some simker deviosn oder e pul the sea .
Whenever an ol seal is removed from its
working locatn, ather mawmy or as part
of an assembly, it be renews
Toa vy seaing s of e ses s easily
damaged, and will not the surface it

Contacs s ot competey dean nd o rom
scratches, nicks or

proviion for sight recaion of the sesl
/0 10 the sealing surface, the component

Protect the lips of the seal from any surface
which may damage them in the course
fiting. Use tape or a conical sleeve where
pussiis. Lubicate the seu s with of befare
fiting seals, il the space
Detwaen the los with geese.
otherwise stated, oil seals must be

fited_with their sealing lips toward the
lubricant to be

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

the stud.
below the surface of the component in which
they are mounted can sometimes be removed
stud extractor. Always ensure that a
i tapped hole i campletly re from ol,
grease, water or other fluid before instaling
the bolt or stud. Failure to do this could cause
the housing to cr the hydraulic
‘action of the bott or stud as it is screwed in.
htening a castelated nut to accept
a spit pin, mm e it 1o the spectied
torque, where ible, and then tighten
mmwlolmmspmvm o, Neve slacken

operation. Unliess you are ighly-skiled and
have a thorough understanding of the
procedures described, never attempt to

e use of any special tool when the
procedure described fes s use. Not
only is thers a very great risk of personal
injury, but expensive damage couid be

components involved.

Environmental considerations

When disposing of used engine ol brake
fuid, antifreeze, etc, give due consideration

Donat,

in e epai procedurs. for Intance. pour any of the sbove lquds

or retightening a nut or bolt  down drains into the general sewage system,

108 spoched Toraue seting, sacken he nut _or onto ihe round 10 soak away. vy locs
o0 by & quartar of & . and than

inis shouid not be atempted whére anguia
tightening has been used.

Forsome
cyinder head
settings e no longer speci
stages of tightaning, “angle-tightening” being

the universal tightening- up of log-
iaton regarding the emission of environmen-
tall-haril substances fom motor venicies,

afairy a
yranch seting wil be sppled to_ the
bolts/nuts in the correct

by ane o mare siages of ightaning hovgh
specified angles.

Locknuts, locktabs and washers
Any fastening which will rot ot a
component or housing during_tightening
should ‘washer between
the relevant component or housing.
Spring or spiit washers should always be
renewed when they are used 1o lock a crtical

foded aver to retan 8 mut or bot shoukd

always be
Self-locking nuts can be re-used in non-

critcal areas, providing resistance can be felt

when the locking portion passes over the bolt
or stud thread. However, it should be noted
that sel-locking stifinuts tend to lose their

10 the main adjustment points of the fuel
esa dovices are primary designed

provent unqualfied persons from adjusting
he fusar mixture, wih the chance o &
consequent increase in toxic emi
such devices are found during servicing or
vt ey sha, whoroverposste, be
ewed or rofite with the
current

manufacturer’s uqmmm»u "o
legisiation.

6




Jacking and vehicle support  reres

The jack supplied with the vehicie tool kit
should only be used for changing roadwheels
(see ilustrations). The jack and wheel brace
are located either in the engine compartment
orin the luggage compartment, depending on  jack, position the Jack head under one of the
the model. When carrying out any other kind  relevant jacking points. Do not jack the
of work, raise the vehicle using a hydcaujc  vehicle under the sump ot any of the steering

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

When jacking up the vehicie with a trolley

‘mode
A Jack location hole
B Reinforced panel

or suspension components. Supplement the
jack using axe stands. The jacking points are
shown in the accompanying ilustrations.
Never work under, around, or near a raise
vehicle, unless it is adequately supported in at
least two places.

Jacking the rear of the vehicle
(Visa model shown)
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Diesespacifctools © 2 inactor testing squpment .11 ... ... -
Inectponpestngand i e 5 Nomalwrkohep toos i

Injection pump timing tools

1 The decision as to what range of tools s

anpestod 16 Shcointer, and not legt the
financial. available. The too
following ist, with additions as necessary
fromthe various categori

carrying out most routine maintenance and
repair operations.

3 Smoketesting equipment .

PDF-Me
po-PDF

4 Sockats re valabe b varaus dvo szee

The half inch most widely

used 474 socapte mowt orsue wreaches.
Smaller drive sizes.

Working ' coufas spaces, whie o mg-

,@a"fand* ﬁml

using one of the many al
tightening indicators commercially available.

m are intended for use with % in
drive sockets o keys (see llustration)

Sﬂllnod bolt heads

crankahat ol bls) X nch arive s most

5'The honbl box spancer sheuid nat be
overlooked. re cheap and will
Somatimes sorve 4 & substtte for & dosp
socket, though they cannot be used with a

‘spanners (see beloy
Ratchet, extension piece and universal
Joint for use with sockets).

Torque wrench

Angle tightening indicator (e below)
Adjustable spanner

Angle tightening

6 For fastenings such as cylinder head bols,
man pecy tightening in

terms. of angular rotation rather than-an

absolute torque. After an initial ‘snug’ torque.

wrench setting, subsequent tightening stages.

vepum in many areas by the spiined or Ton'

s ype of bt s il sines
s pace o he hexagon. splined or
Torx keys wil bo noeded 1o deal win fomais
‘splined heads. Torx bolts with male heads also
axet and_for these Torx seckets wil be
‘sockets are available to

nd
oo s s e

2 Diesel-specific tools

Set of sump drain pugkeys are specified as angles through which each
chan wrench (or el and o i st be e ariatons n tghiening B@Sic tune-up and service
fiters) torque which Gould be caused by the 1 Besides the normal range of spanners,
Ol drain tray resence or absence of dir, ol etc. on the  Screwdivers and so on, the following tools
Foeler gauges bolt threads thus have no effect. A further  and equipment wil be needed for basic tune-
Comtinatonp benefit is that there is no need for a high. Up and service operation
Long-nosed pi , e wrench. Deep socket for removing and tightening
Sarsangpars (ol srench) 7 The owner-mechanic who expects to use  Screw-in injectors
at bade twicein  Opt
and cross blade) the e of the venicie may be content to make  Electrical mul-meter, or dedicated giow
Sot of Allen keys up a cardboard template, or mark the bolt  plug tester
Set Comression
(see below) Vacuum pump and/or gauge
Ball pein hammer
Soft-faced har Injector socket
Puller (universal type, with inter- 2 The size most commonly required is 27mm.
changeable jaws) The socket needs to be deep in order not to
Cold chisel foul the injector body. On some engines it iso
Scriber s to be thin-walled. Sultable sockets are
Sooar Sold by Dieseltune, Sykes-Pickavant and
Gontro punch
Hacksaw
Fie
Stoel restraight-edge
Axio stands and/or ramps
Trolley jack
Inspection ivyhr
Inspection
Telscoptc magnetlpickup too
Socket and spanner size

2 A good range of open-ended, ring and
socket spanners will be required. Most
medem veticies ite merc size festenings
throug!

3'Spi ing spanners (i known s f
sparnacs) s puticubiny Jsodd o ﬂe-lmg
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3The type of tachometer which senses
ignition system HT pulses via an inductive

pick-up cannot be used on diesel engines,
Pickavant

optical tachometer registers the.
pessage of s pait mark o (more usually) a

2.14 Dieseltune DX 900 glow plug tester

orcard ot ontothe crankshatt puley 0115 8ykes-Piokavant 300810 angine

Camshatt puley, I _spproprate - e moter
remember that rotates at half speed). Jmlt

ise should be white of ight-coloured, and  current draw, Some meters_require an
Gided using 8 protractor into regular xtemal shut 1o b fited for this. An

kiive clrip convpten o preferred for
rement

pullvy It not so convenient to use as the

freauency of he altrnating current supply.  1anges
For the 50 Hz supply used in the UK and most  Volts is suitable for most applications) and
‘of Europe the figures are as follows: resistance. Some meters have a cor lmmy
Speed No of Angle per  buzzer in addition to a resistance scale
(om) o aaoe i patcoay wso whon working
706 17 2111 le-handed
750 1 2030
800 s 2
IS7 IA 25° 43 . Some incorporate a ‘hot test chamt
27° 42" in which the heating of individual plugs can be
12 At the i o aft puley  observed
o oston e car s hat h dc canbe

tester

electronic or types, since it
has to be held so that t can ‘see’ the pulley,

tight. A fluorescent
tube is best. Faiing this a low-watiage 17 A tester specifcaly intended for diesel
give better illustration). The

any engoe, o or iese, withor withod &
e posesensiive tachameter usee

transducer similar to that a timing
Ygh. The transducer convert waraulc o
puses i an ijector pipe nto

better results than
& igt-wsisge en. Fin the engine ot e
‘and observe the

disc. ngine comy us
Warning - Do not run the engine  for diesel engines because of the higher
Am-mwmm imived e, b dose enoe
of extracting the exhaust

Some dynamic timing equipment for diesel

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

DIY alternative tachometer

10 The owner-mechanic who only wishes to

check the Idie speed of one engine
ally may well feel that the purchase

of a special tachometer is not justified.

Assurming that s available,

the use of & strobosoopi dac s @ cheap

11 A disc must be constructed of stif paper

disc segments wil

1, the

the drectien of agne roaton g 847 er

sgaist oo ow). The segmans wil deo

sppaar o be satonay ot mltplesof i

muties of the eleled peed - beice o
 and 50 on - 50 some common

pomlpn. (<

Electrical multi-meter or glow
plug tester
14 tis possible to test glow plugs and theic
multi-mater, o oven (to
a limited extont) with a 12 t lamp. A
purpose-made glow plug tester il 4o the job
faster and is much easier to use, but on the
other hand it will not do anything else

2.17 Dieseltune DX 511 compression tester
Tdaai 1 100 amps - fo chacking iow pg
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nking the angine on the starter moter. A

hat cranking speed il not fl I he Course
of testing all four cylinders, whereas idie
will remain constant,

are available from Dieseltune and Sykes-
Pickavant as well as the makers previously
mentioned.
Leak-down tester
20 The leak-down tester measures the rate at
which air pressure is lost from each cylinder,
‘and can aiso be used 10 pinpoint the source of
re loss (valves, head gasket o bores). It
depends on the availability of a supply of
ir, typically at 5 to 10 bar (73 to
145 Ibt/in). The same tester (with different
adapters) can be used on both petrol and
mgines boe Buskrnberd,
21 In use, the tester to an ar
line'and 1o an-adapter screwed o the
injector or glow plug hole, with the piston
concered at TDC on the compression stroke.
Leak-down testers are offered by Dieseltune,

e
==
“H

7.

Vacuum pump and/or gauge

22 A vecum n Gauge, with sulable daptr,
is useful for leaks in
the supply ‘e of o o system. A simple
gauge is used with the engine running to
create vacuum in the supply fines. A hand-
held vacuur can be
used without unring the angine and s e
saui for beading the fus sysiam when 8
hand pring pump 18 o (see
ilustration).

'3 Injection pump timing tools

1 1okt undataon which daurbe e
positon of the fue inecton
Tols wil be nosded to check ihe inecton
timing on bly. This al

luding renewal of
the timing bett on some models. Checking of
the timing is also a necessary part of fault
diagnosis when investigating complaints such
‘as power loss, knock and smoke

Static timing tools

2 Static timing is still the most widely-used
nathod of satg dees rfcten pume. K
time-consuming and sometimy

Procision measuring insruments are aften

needed for dealing with distributor pumps.
the skilland patience

3.6 DTI and in-line adapter used for timing a Bosch VE pump of the operator
3'The owner-mechanic who il only be
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314 Clamping 1 iming kgt ransduer

onto an injector pipe
light of combustion. The electrical signals are
light, or as part of the

edormaton fod o ¢ dagnoetc ansysar

13 Not al nginss have ready-mede
ﬂm\ng marke. I the. TOC sensor
(or provision for fitting one) and the timing
oqui " this s
not a problem. Some engines have neither

3 cases
there is no choice but to establish TOC

accurately
3.7 DTI and adapter used for timing Lucas/CAV pump crankshaft pulley.
Timing lights
doning ith one angine shoud efer f the w»m ‘gear pins or pegs 14 The simplest dynamic timing equipment
approprse et o ind out wha o a tran: pressure

required
typically need the Tolowin
D ot ndicator (071 with magnetic

une-up oo vt

pegs are used on some engines to
ook the pump and/or the camshaft in a

They are generally specific
1o 8 particulr sngine or manufacturer. i
us

‘sometimes. suitably sized
DT adaptersand probes for Boschor o rods, b ahanks o b eteed,
CAV distributor pumps

ng gear pin

applicable)

Dial test indicator and magnetic stand

sseful workshop tool for many

operations besides timing. It is the most
te means of checking the protrusion

or
recession of swirl chambers, pistons and
lners when renewing cylnder head gasets f

]
TOC (or at the injection point on some
models).

10 The crankatat lockng pin i insarted
trough o hole n the o rankc:

and s o e
rananat courterwelght or web.
fiywheel pin passes through a hole in the
Syuted om! of the crankcase

‘measuring values such as crankshaft
ot fee Mosiration

n,

puise in the injector pipe into an electrical

of
amp-on (ves lustraion.

15 The in-line transducer is connected into
No 1 injector pipe using adapters to suit the
fuel pipe unions. The electrical connection

from the transducer goes to the timing light,
‘which will also require a 12 volt or mains.
supply to energise is tube.

18 The clamp-on transducer is used in a
similar way but instead of actually tapping into
the injector pipe it clamps onto it. The
transducer must be of the right size for the

dirt,
Goating on the pipe must be removed.
17 The position of the clamp-on transducer

5 Two DTls may be needed for setting the  Dynamic timing tools

timingan some engines - one 11 Dynamic "

pump plunger or rotor movement and one 1o yat become Gue no doubt n part

measurs engine piston positon. to the rel pensive squipment  giracted by the equipment

DTl adapters

6 Adapters and probes for fitting the DTI to

the distributor pump are of various pattems,

due party to the need to be able to use them

in conditions of poor access on the vehicie
).

(see
Sdowtr ot nacessarty ot ueed an the

and engine if the under-

Bonnet layout & et On e bonchk s
0 use simpler eqt

7 A spring-loaded probe is

CAVIRotoblasel pumps (o find the tming
groove in the pump rotor (see illustration).

required.  Additionally, not all  vehicle
manufacturers provide dynamic timing values.
In principle it makes possi

more accurate checking of the injection
timing, just as on petrol . It can also be
used to muy the operation of cold start
advance s,

12 Wost ymamic tiing squipment depends

on converting mechanical or hydraulic
into electrical

screws into a glow plug hole and ‘sees’ the

or engine

manufacturer.

18 The timing light itself may be an existing

inductive type light normally used on petrol

Hthe ranaduowr ot o suabl,
of transducer can only be used

it hed own timing ight.

Diagnostic analysers.

19 Diagnostic engine analysers (Crypton,

AVL, Souriau etc) wil display timing and speed

information with the aid of diesel adapters or

interface units. These wil normally be

to the equipment concerned; consult the.

‘manufacturers for detals.
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3.220 Sykes-Pickavant 300540 diesel

timing liht adapter

20 The output from the Sykes-Pic

Gesel adapier can s used 1o de he

Inductve HT pckcup ona dagnostic

Injection testers

21 Injection testers are halway between

simple timing light/tachometer combinations
gnostic. analysers. They

ignal,  enabling
comparison o be made between al the
so that defective

od.
| adapter sold by Sykes-

t for use with a conventional

e timing light has an injection testing
{aciy (200 Mostation More sopeticstey
‘squipment, such as the AVL Diesel Injection
Tester 873 (see illustration), accepts an input
from the engine’s TDC sensor (i ftted) as
well, giving a digital read-out of injection

o

3.22b AVL Diesel Injection Tester 8;

illustrations). This has the advantage that

(access permitting) i can be used o tes

Spering presure and back leskage witheut

removing the injectors from ine. lts

Smal resarvir makes 1 of lmited-use for

bench testing, but good results can be
tained with

practice.
4 Another method of testing injectors on the

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

5cope of this book. Any such work should be

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

pist y valve.
5 The workshop which tests or calibrates
-mounted

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

6 Some means of extracting the vapour
Broduced whan testiog, such es 4
Connected t the waraep's fume axtractien
system, o Ahough injector toat
fluid is. r.mmry monexic, s vapour & net
particularly pleasant to inhale.

1 Some kind of injector tester will be needed
i itis wished to identity defective injectors, or
th ing or prolonged

ponents of all
of them are a high pressure hand-operated
ump and apessre gauge

2 is0ns,  injector test or
Caibration 1 snoud b bead for ‘sencn
testing rather than diesel fuel or paraffin. Use
the fid specied by the maker of the test
equipment if

30ma ‘ot he. smpest testers currently
avallable is Dieseltune’s DX 710 (see

entrusted to agent -
though the opportunity is taken to say yet
again that the injection pump is often blamed
for faults when in fact the trouble lies
elsewhers.

i““ oy ,’

- S »

1 Smoke emission testing is part of the MOT

test for cars and light commercial vehicies.
2 Srmoke tastiog aauigment fas o twe

- diect nd doectreading. W

sampl moxnwslgn
passed over a fiter paper and the change in
opaciy of the paper i messured using &
separate m With the direct systems, an
opacaly sensiive robe measure te opecly
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4.5 Dieseltune 111 injector tester

of the exhaust gas and an immediate read-out
is avallable.

3 The smoke sampling kit from Boseh s an
‘example of the Indirect reading system and s
used in conjunction with a photoelectric
measuring unit. Dieseltune's Smokemeter is.
an example of the direct reading machine
(see

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

before submitting the vehicie for the test

Where a testable component s ition, the tester
of such

in borderfine condi
has dacreon in deciding whether o pase o fai 1. The basis

o e ki i pass  barderive sompenait et he vacl s

soruf

' has ony been
based on the reguiations in foroe at the time
are becoming increasingly stringent,

possible to summarise the test requirements hers,
o printing. Test standards
although there are some

ubleskon Pas the WOT!(valabe o stciins of Heynes manuale).
istant will be needed to help carry out some of these checks.

The checks have been sub-divided into four categories, as follows:

1mumﬂn 2Muﬂno\n 301~duwrbdom 4cmum«nm
FROM THE DRIVER'S WITH THE VEHICLE WITH THE VEHICLE 'YOUR VEHICLE'S
ON THE GROUND RAISED AND THE EXHAUST EMISSION
TURN o

1 Checks carried out
FROM THE DRIVER'S SEAT

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

5] Check that the brake peda is secure and in
ood condition. Check also for signs of fluid
leaks on the pedal, floor or carpets, which
would indicate failed seals in the brake master

cyinde.

0 Check the servo unit (when applicable) by

operating the brake pedal several times, then

keeping the pedal and starting the

the engine starts, the pedal will

move down slighty. I not, the vacuum hose or
servo itsell may be faulty.

Steering wheel and column
) Examine the steering wheel for fractures or
looseness of the hub, spokes or rim.

Footbrake

0] Depress the brake pedal and check that it 3

dosa ot creep down {0 thefoa indcaing 8] Move the teerng whe rom sk to side

astercynder ful. Poloasa the podal, wait and then up and down. Cheok that the
fow then depress it lamn 1 e stearing whe! s ot loase on the column,

indoutig weer ot 8 Joded. reaing ok
before

resistance is ot brake adjust ovuoal s

spongy, there is
in the hydraulic system which must be
removed by bleeding.

but aiso tum t shghty rom ef o ight.
] Check that the steering whee is nat loose
on the column, and that there is no abnormal

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

Windscreen and mirrors
] The windscreen must be free of cracks or
other significant damage within the drivers
fekd of view (Smad stone chips av
scoslatie) Rear view mirers must

Secure, nta,and capable of g adited,
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Electrical equipment
Switch on the ignition and check the
o of the horn.

I Gk the rccrsen eshersand ipers
‘examining the wiper blades: aged
b e gt it

Seat belts and seats
s folowing chects ar applcatle

al soat belts, front and rear
© Sxamine e weobing ot eh the! beka
(including rear bett If fittec) for c
g o Casroraion. Fesia G e
‘each belt to check the buckies. If appiicable,

check the retracting mechanism. Check the
secuty of ul seat bet mourtings accessble
from inside the vehi
g e |
securely attached and the backrests must [
lock in the upright position.
Doors
) Both front doors must be able to be opened
and closed from outside and inside, and must
latch securely when closed.

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

Switch on the ignition and check the
operation of the direction indicators (mcludmg

o insirument pane! o tae) an
wariog Kta, prsion o the scekghe and

stopriights must not affect the indicators - I i
@ ki it does, the cause is usually a bad earth at the
WITH THE VEHICLE ON THE (5% Joh custec
GROUND ihe operation of the rear foglght(s),

mcluﬂmg L
panel or in the switch.

Vehicle identification B

) Number plates must be in good condition,
secure and legible, with letters and numbers.
correctly spaced

twice that at (B)

G e
intings,

- spacing at (A) shouid be

ik eservol must be secure and the
i lvet s be etwean the uppee Ay

The VIN plate and/or homologation plate
ogaton Pate. - ver 8 markings.

must be legible.

] Inspect both front brake flexible hoses for
cracks or deterioration of the rubber. Tur the

Steering and suspension

Have your assistant turn the steering wheel
from sidetosde sighty, up 1o he poit whr

the sterng gear st begins o tranamt this

ovemeat o the waaw voels. Check

excessive free play between the sleewvg
wheel and the sm.mg gear, indicating wear or
insecurity of the steering column joints, the
column-to-steering gear coupling, or the
stoering gear tsel.

] Have your assistant tur the steering wheel

component that shows signs of wear or
lamage. On vehicles with power steering,

os
vehicle is standing level,
and at approximately the correct ride height.
Shock absorbers

] Depress each corner of the vehice in turn,
then release it. The vehicle should rise and

then settle in its normal position. f the vehicie
cortue 5 it he shock shentr
is defective. A shock absorber which has
sctzec wilsiso caues the vehice fo fa.
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MOT Test Checks

Exhaust system

[ Start the engine. With your assistant
holding a rag over the taipipe, check th
entire systom for leaks. Repair or renew
leaking sections.

Jack up the front and rear of the vehicle,

Front and rear and
wheel bearings
=] SKIRIW at the front right-hand side, grasp
1 the S ook and 8 gclock
pootion and heck for
mp{.yummmfyl(lh‘mwbuﬂ g8,
suspension ball

o

ad wih oihr supension 1pes, aich 38
il deplacer uns, ote

Erair het i mountigs

Secrn, e thre ry o e of ancemsive

wear, Corrosion or damage, and (on hydrauiic

types) that there are no flid leaks or damaged

tothe bcdy of the unit,

7 Mé;l" |
M"ﬁ s o st
i

1t excoss free play Is suspected at a
confimed

and securely support it on axle stands.
Position o the

blles. Ensure
irned from lock to lock.

Steering

point, this can be
by using a large serewdriver or similar tool and
levering between the mounting and the
component attachment. This will confirm
whether the wear s in the pivot bush, its
retaining bot, or in the mounting iself (the bolt

0 Have your assistant tur the steering from

any brake hose or pipe or any part of the body
structure.

0] Examine the steering rack

‘damage or leakage of the fluid hoses, pipes or
connections. Also check for excessive
stiffness or binding of the steering, a missing
split pin o locking device, or severe cormosion

body structure within 30 cm of any
stoering component attachment point.

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

Springs and shock absorbers

ing is not corroded, cracked or broken.
11 leaf springs are fitted, check that all

the axle s securely

deterioration of the spring eye mountings,
bushes, and shackles.

shafts
{M vehicles only)
3 Rotate each front wheel n turn and i
the constant velocity oint gaiters for spifs or
image. Also check that each drveshaft is
straight and undamaged.

lnklng system
1 possile wktout damirting. check
pad we

et icion ing mtoval ha ot worm
axcessively, () and that the discs are not
fractured, pitted,

, scored or badly worn (B).

[ Examine all  the
underneath the vehici
the rear. Look for g
or insecurity of the pipes, and for signs of
buiging under pressure, chafing, spits or
deterioration of the flexible hoses.
0] Look for signs of fluid leaks at the brake
calipers or on the brake backplates. Repair or
renew leaking components.
O Slowly spin
sistant _depres:
footbrake. Ensure that each brake is operating
and does not bind when the pedal s released.

rigid brake _pipes
and the flexible
 chafi




MOT Test Checks rereis

[ Examine the handbrake mechanism,
checking for frayed or broken cables,

rosion, or wear o insecurity of
he linkage. Check that the mechanism works
on each relevant wheel, and roleases fully,

without binding,
ible 1o test brake efficiency

properly seated, and that the wheel s not

distorted or

0] Check that the tyres are of the correct size

for the vehicie, that they are of the same size

and type on each axle, and that the pressures
are comect.

3 Check the tyre tread depth. The legal

Dt is not pos

be carried out later to check that the vehicie
pulls up in a straight line.

Fuel and exhaust systems

0 Inspect the fuel tank (including the filer

cap), fuel pipes, hoses and unions. All
campanents must be secure and fee from

5 Examie the exhaust ysam over s ntrn
fongh,chacking fo any damas
ising mouninga, securty o i retaring

clamps and rust or corrosion.

Wheels and tyres

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

anhe whee i, that he vive s sound and

‘minimum at 1915 1.6 mm over
at loast throe-quarters of the tread. width

read Voo may inciate ncomct
front wheel alignment

Body

3 Check the condition of the entire vehicle

the engine speed o return to idi

than 5 seconds, the vehicie wil
of thumb, blue smoke signifies ol being burnt
(eng

N

‘e wear) while black siBok:
ity enth

fug
xhaust gas analyser capablel of

Jocal garage may agre toperor the ek
for a small
co amllllonl (mixture)
£ At the time of writing, the maximum CO
level at idle is 3.5% for vehicles first used after
ust 1986 and 4.5% for oider vehicies.
From January 1996 a much tighter fimit
(around 0.5%) appiies to catalyst-equipped
vehicles first used from August 1992. If the

level cannot be reduced far
pass the test (and the fuel and Ignition
systems are otherwise in ondition) then

badly worn, or there is some

lude chassis box sections,
side sills, cross-members, pillrs, and all
suspension, steering, braking system and
seat beit mountings and anchorages.) Any
comosion which has seriously reduced the
thickness of a load-bearing area is likely to
cause the vehicle to fail. In this case
needed.

1 Damage or conosen whch causes sharp
2 sdges 1o be exposed
i sl casethe vehicle to

Petrol models

[JHave the engine at normal operating

temperature, and make sure that it is in good

tune (ignition system in good order, air fiter
 clean, etc).

0] Before any measurements are carried out,

raise the engine speed to around 2500 rpm,

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

HC emissions
0 With the CO emissions within limits, HC
emissions must be no more than 1200
(parts per millon). If the ve
atidle, it can be re-tested at arour
i the HC level is then 1200 pprm o less, this
counts as a pass.

essive HC emissions can be caused by
oil being burnt, but they are more likely to be
due to unburnt fuel.

Diesel models

0 The only emission test applicable to Diesel
engines is the measuring of exhaust smoke

density. The test involves accelerating the
engine several times to its maximum
unloaded

Note: I s of the utmost importance that the

anoie iming bt i good candiben before

the test s carried

0 Excessive smoke can be caused by a dirty

air_cloaner element. Otherwise, professional
y find the cause.

Al




rereis FauUlt diagnOSiS

Contents

Airin fuel system ...

Fuelin sump
Introduction .

The maloty of stariog probers
d jectrical in origin. The
mecharic who s familar wih perl engines

<14 Lackof power .

S 4 Knod‘nlulnldbym}ldwimh .

Ol contamination ..

[Valve(s) sticking
[5)

ive spring(s) weak or broken

Poor compression (Section 3)
No fuel n tank

[JOverheating (Section 15)
Clinjector pipe(s) wrongly connected or

wrong type
[5Valve timing incorrect

Fuel contaminated

the diesels injectors and pump in the same

lght 8 the spark pluge and cetrbutr, but

this is general 3

When ivestigating complaints o dificut
ing for someor

is being follows
of the significance of the preheating warning
light - many modern er

Major mechanical failure
Injection pump intemal fault

Low cranking speed

a
[
[
DA in fuel system (Section 4)
[
-
=]
=

y or wrong type
Cinjection pump timing incorrect

Clinjoction pump fauly or wrong type

Lack of power (Section 6)
ClAccelerator fnkage not moving through ful

o

Dincorrect grade of oil (Lubricants, fluids and
[EHigh resistance in starter motor circuit

[t

[linjection pump control linkages sticking or
maladjusted
A cleaner dirty

but with the onset of winter
As a rule of thumb, f the engine is difficult
to start but runs well when it has finally got

jnes.
rgiving for this not to matter in mild weather,
‘problems begin.

Engine is difficult to start

DA in fuel system (Section 4)
[3Fuel feed restriction (Section 5)
o

o
[Battery o starter motor fauit (Chapters 2
and

Jinjection pump timing incorrect
lockage

qomg. the problem Is sectical 1b¢l1uy [SLY
motor or preheating system). I [Preheating system fault [CTurbo boost pressure inadequs
pmam\lm:o is combined with Mﬁcun o 7
s(an,lMpmbhmnlkMywb.m the fuel [ o
system. Th =] D
foel synlm “Shoud s checked befors ong type
pec o Tiecios anp Ty
Blockage in exhaust system Fuel consumption excessive
aivetiming incorrect (Section 8)
:
Ll Ll - Fuel passing
() Air cleaner dir
Engine starts but stops again [1Blockage in induction system
[ Fuel very low in tank ([ Valve clearances incorrect
The following table lists various possible [J
causes of faults. Further discussion Clidle adjustment incorrect [ Vaive spring(s) weak
=} a
(CFuel retum restriction [ Valve timing incorrect
[CIAir cleaner dirty Clinjection pump timing incorrect
DBlockage in induction system Clinjector(s) faulty or wrong type
=} in exhaust Clinjection pump faulty
Dlinjector(s) fauty Engine knocks (Section 10)
will not stop when [CJAIrin fuel system (Section 4)
Engino turns but will not start Swichod off Gelonan .’.:c.,..ﬂ o quelty poor
(c o i) g type (Section 10)
D Incorrect use of preheating system =) VINI ‘spring(s) wuk or broken
Ld [Valve(s)sticking
y [ Valve clearances incorrect
D Dvmuduna nr mlu start advance [J|
echanism [ Airin fuel system (Section 4) ([ injection pump timing incorrect
[DFuel feed restriction (Section 5) [Piston protrusion excessive/head gasket

repair)
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repain) o o pipe loose or cracked
DPiton inge boken ar wom o ‘collapsed oo stuck
P o open
B Crankahan boaings wor o damaged incomect 01 pump wom
=] o incomect 1
[ Camshaft wom 0 Thermostat
ok in oa m High oil pressure

1) 08 grade or quaityincorect Lot

DA

cleaner dirty
[Blockage in induction system
Gval rances incorrect

. SimpePDE Mer

e-and Sp

(Secton ) Clinecton  pump  timing  incorect  1IeCHo hipefs) broak or split
[ITurbo boost pressure inadeauats, when .
applcable (Section 7) Clinjector(s)faulty or wrong wang or wrongly located clamps
o s/ e Wrong type orlength of ipe.
[0 Valve timing incorrect )imminent seizure (piston pick-up) EFIMIP/ Injector
(D Injector(s) faulty or wrong type Faulty delivery valve
Dirsecton ping g maomaet Crankease pressure excessive
(linjection pump fauty (oil being
Blue or white smoke in exhaust gy uer ystam
(Section 11) CIPiston rings broken or sicking
Dngine ol corctgrad o poor qualty CPsion o bore o
bricants, fluids and Head gasket blown 1 Poor compression may give rise m a
DGlow p{lm{l) defective, or controller faulty number of faults, including difficult
umnknn start-up only) Erratic running loss of power, misfiring or uneven running and
Cleaner dity(Chapter 2
o a2 Before ooking for mechanical reasans for
D s oo A cleaner ity Compression 103, check that th problem i
a A
[Dinjector(s) defective, or heat shields [JAirin fuel (Section 4) ‘some other blockage in the induction system
or missi Clinjector pipels) wrongly ‘connacted or can restrict air inlet to the point where
CEngine running oo cool wrong type compression sufrs.
o sterng oo 3 Mechanical reasons for low compression
|2 L include
[[Head gasket blown (0 Valve clearances incorrect 't valve clearances
[Piston rings broken or worn [ Valve(s) sticking b) Sticking valves
[Pistons. C ) Weak or broken vaive springs
oil co o Gvsve g ot 9 corct e g
(Section 13) ! e :
DExtemal ovog) A
C h
[JEngine oil incorrect grade or poor quality  CJinjection pump faulty J) Pistons or bores wom
cant, uios and capaciies 1) Hoad gasket thickness ncorrect ater
IO vt s igh Vibration o’
B 4 Compression foss on one cyiinder
00 ok o o s pie i oot g et ety an et dfctivor by setd
o low plug, o a Ieaking mjector’ sealing

0% eakage from ancilary companent
(vacuum pump etc.)

Cooling fan damaged or loose
[DCrankshaft pulley/damper damaged o
loose

[0l leaking into coolant Dlinjector pipe(s) wrongly connected or
IO leaking into injection pump.

[JAK cleaner 0 Valvels) stcking

[JBlockage in induction system CIFlywheel or (when applicable) flywheel
[IGylinder bores glazed (Section 14) housing loose

o wom

Pistons and/or bores wom

0 Valve stems or guides wom Low oil pressure

[IValve stem oil seais wom 0 level low

IOl grade or quality incorrect (Lubricants,
capacites)

(Ol fitter clogged

o

15)

Washar. Sama sngines alo have & cylnder

head piug for the insertion of a dial test

indicator probe when determining TOC and

this should not be overiooked.

5 Compression loss _on two _adjacent

cyinders is aimost certainy us to the head

‘gasket bowing betwen them. Sometimes the

fault it becorcie by renewing he gaskt

but a blown gasket can also bo an

that the cylinder head isel is w

check the head mating face for distortion

when renewing the gasket. On wet iner
a protn

Compression test

6 A compression tester specifically intended

o
[ Coolant pump defective
5]

o 16)
0 auge or varing lht sender inaccurste

for diesel engines must be used, because of
ot involved 3.
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The tester is connected to an adapter which
screws into the glow plug or injector hole.
Normally sealing washers must be used on
both sides of the ad:

7 Unless specific instructions to the contrary
e supplied with the tester, observe the
felowng pots

® The betory must b e good stse of

ar.

Bofor begining the tas,remave the
coolng system pressure cap. This

necessary becauss i hers & & lea e the

the introduction of

damage the radiator.

5

Gockng  eysiem,
compressed ai

engine will not run at all, or at

imilarty, it
or the oil filler cap to prevent excessive

charge,
c/nn-ndmnm;lmshouldb‘ at nomal
ting temperature

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

t if there i air in the fuel

lines. If the fuel tank has been allowed to run

iry,or after operations in which the fuel supply

fines have ol system must

be bled before the engine will run. Methods of
4

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

engine from running o fuel from being

discharged
8 There is no need to hold the accelerator

14 Remove the glow plugs or injectors and
screw the appropriate adapter into a glow
plug or injector hole. Fit the whistle to the
adapter and turn the crankshat. When the
bagns to sound, the piston in
a ing on compressior

iste topa, TG has poen reached (soe
Bairsters)

15 E apply the handbrake
o step he. ngine & tuming. R-mov- the
whistie

‘engine air inlet s not throttied. There are rare

‘exceptions to this case, when a throttie valve

is used to produce vacuum for servo or

‘govemnor operation.

9 The actual compression pressures measured

are not so important as the balance between

cylinders. Typical values at cranking speed are:
Good condition - 25 to 30 bar (363 to 435

Ibfiin’)
Minimum - 18 bar (261 Ibt/i)
Maximum difference between
bar (73 Ibflin)
10 The cause of poor compression is less
asy to establish on a diesel engine than on a
petrol one. The effect of introducing oil into
the cylinders (wet testing) is not conclusive,
m\s.n-nmnmwmlwnm
bowl in the piston crown (direc
anginas) ot n the ewid hamser (ndroch
instead of passing

cylinders - 5

lost. It is an alternative to a compression test
and in many ways it i better, since it provides
‘easy identification of where pressure loss is
occurring (piston rings, valves or head

@t). However, it does require a source of

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

Air will also enter the fuel lines through

engine is running.

5 Fuelfeed restrcted

1 Restriction in the fuel feed from the tank to

the pump may be caused by any of the
following fauits

18 The testa raading e It the fom of o
where 100% s perfect. Readings

percentage,

of 80% wmmlnbc!xpoﬂ-dvnmm
ine in good condition. The actual reading

1sloss imporian than he balance between

cylinders, whict

17 The areas from which escaping air

emerges show where a fault lies, as follows:

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

Air escaping from

Ol filer cap or Wom piston rings or

dipstick tube cylinder bores

Exhaust pipe. Wom or bumt
‘exhaust valve

Air cleaner/iniet  Worn or bumt

manifold

Cooling system  Blown head gasket or
P cylinder head

18 Sour o rind trat ¥ the hand guske o
blown

atween o adjacent cyinder

y
o opr vave i he yinder

Only in ex ly severe weather wil
kg ot wlnlll quu- fuel from being
pumped out of the-

Mlcmbloloalcll contamination

3 Under certain conditions it is possible for

isms produce
a black siudge or slime which can block the
fiter and cause corrosion of metal parts. The
problem normally shows up first as an

the tank as well. I there is evidence that the
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‘contamination has passed the fusl fiter, have

the
5 Further trouble may be avoided by only

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

‘Complaints of lack of power are not always
justified. f necessary,

s o ourd 0 be i e ol i the
anived

1.4 fucy rockr utich s caumng Icking
as follows.
2 Gl tour e o o pipe urins.

through s full travel. Also make sure that
apparent power loss is not caused by items.
such as binding brakes, under-nfiated tyres,
overloading of the
feature of

vehicle, or some particular

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

Warning: Protect yourself against contact
with diesel fuel by covering each union

combustion of the fuel or by buming
lubricating oll. This type of incomplet
combustion may be caused by incorrect
injection timing (too far advanced), by
ive injectors or by or missing

Injector heat shiel

4 Al engines burn a certain amount of oil,

especially when coid, but if enough

bumt to cause excessive exhaust is.
ere.

5 Not to be confused with steam, this is
produced by unbur or paraly b fuel
appearng i the axhaust case. o
s normal during and i

Sarton ovpec
Excestive amounts of whie smeke can be
caused by a system fault, by
incorrect injection pumv timing, or by 00
much fuel being deliverse inj
pump (overfuelling device malfunctioning).
“The use of poor quaity fuel with

number, and thus a long ignition delay, can

smoke.

o Iob.but any garage which ‘carries out
diesel Mot

which wil

3 When the wm  supplying the dalective
injector the knock will
sappearStop e enine and remove the
injector for inspection.

whenthe react
eparaing lomgarati. A ool engi ey

o
) Turbo control fauit (wastegate or actuator)
o

Black smoke
2

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

o the fuelin such a way that carbon particies
(s00t) are formed. Incomplete combustion
shows that here o 8 lck of exyger,

Excessive oil consumption due to oil
Bessing doun he velvestme o have

2 Vabe stom wear
b) Valve guide wear
©) Valve stem o seal wear
In the frst two cases the cyinder hesd

vavee and guldes can be iepocied e and

because too much fusl is being delivered or
because not anough a 1 baog Grewn

e e et vy Ol consumpion, make surs tht e corect
clearances. -mm also n considered. 'ovel procedure is being followed. If
Combustion may becuise et slowad for e i o
the m;«um llmlnq is incomrect (too down after the level
rotarded) or o ooy 1 checked whie the vehice is tanding on 8
P pocr. " siope,  false low reading may result, The

unnecessary i
Blue itsell cause increased ofl consumption as

‘smoke
3 This is produced either by incomplete

of the level being too high.
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Engines wich serd leng periede iding
for from glazing of the cylinder

Joading o igh ol consumpion even mougn
o significant wear has taken place. The

“hech can 5o prodiced. by Incomrect
running-in procedures, or by the use of the
incorrect grade of oil during running-in. The
remedy is to remove the pistons, deglaze the
bores

1 Oil contamination fall nto three categories.
- dirt, sludge and diluton.

Dirt
20t or soot buds 0 1 e ol n normal
a problem

ahone or ‘gl e to
it new piston rings.

Any modem engine will certainly suffer

serious damage if overheating is allowed to

occur. The importance of regular and

Senscietious cosing systam makerance
ot be overstressed. Always

operation. Itis iar oil and
iter e carid o 1 gos 10
stage where it is causing low ol pressure,
Sludge

3 This occurs when inferior grades of ollare

, or when regular oil changing has been
neglected. Itis more occur on engines
which rrely reach operang temperaure,

focnd vhen drnig, & fshiog of

. When
M\ng the cooling system, follow th
specified procedures carefully in order to
eliminate any airioc

overheating does occur, do ot continue
o drive. Stop at once and do not proceed
untilthe problem is fixed.

with fresh oil of the correct grade and a new

oilfiter be ftted.

Dilution

4 This is of two kinds - fuel and coolant. In
sither case if the dilution s bad enough the

‘engine oil J to rise with use.
5 Coolant dilution of the oilis indicated by the
‘mayonnaise” he oil and water
mixture. Sometimes oil il also in
coolant reasons are

‘a) Biown head gasket

) Cracked or porous cylinder

head or
c;mmmmmmm:m«
o Loakig i to-cooant il coolr (when
fitted)
6 With either type of dilution, the cause must
nged.

1 The solenoid valve cuts off the supply of
fuel to the high pressure side of the ijection
pump when the ignitio is switched of. If the
solenoid fais electrically or mechanically so
that its plunger is in the shut position, the
engine will not run. One possible reason for

such a failure i that the ignition has been
switched off while engine speed is st high. In
the plunger will be sucked orto

seat with considerable force, and

25 snwm e valve fa on he road and a

spare ot be immediately available, the

followng procedure wil serve (o get the

engine running again. Caution : It s

nt that o dirt is allowed to enter
solenoid hol.

pump.
3 With the ignition off, disconnect the wire
from the solenoid. Thoroughl

the solenoid where it screws into the pump

to wash away any particles of dirt. Do not lose

the sealing wash

5 Remove the plunger from the solenoid (or

from the recess in the pump, if it is stuck

inside) (see illustrations). Refit the solenoid
 making sure the sealing washer is in

o\n:o sgain operaing the pining purp s

o flush away dir

o Tluunlumﬂnlm.nwmwinwm

it cannot touch bar

7 The engine will now. st and r as sun,

but It wil not stop when the Tontion 1s

sulchied of. I il be necassary te L te

manual stop lover (f fited) o0 the iecten

pump, or to stallthe engine in g

& Fit now solenold and seaing washer at




Glossary of technical terms  sers

ABS (Anti-lock brake

systom,
usually electronically controlied, that senses
incipient wheel lockup during braking and
relieves hydraulic pressure at wheels that are
about to skid.

e

An inflatable bag_hidden
stooring whoel (driver's side) or the
glovebox (passenger side). In a

colision, the bags infa

driver and front

e
containing a fi 3 removes
dust and dirt from the air being drawn into the
engine.
Air filtor eloment The actual fiter in an air
cleaner system, usually m: from
pleated paper and requiring renewal at regular
torval

A fiter

Allen key A hexagonal wrench which fs nto

a recessed hexagonal hole.

Aligator clip A long-nosed spri

et cip Wi mesingfeah Uoed o e

temporary electrical connections.

Alternator A component in the slectrical

system which converts mechanical energy

from a_drivebelt into_electrical energy to

charge the battery and to operate the starting

system, _ignition system and  electrical
essories.

Alternator (exploded view)

Ampere amp) A unt of messurrent o the

iment. One amp s the
mount of curont produeed by 'one vou
acting through a resistance of one ohn.
Anserobc sesler | A sibstance sed to
et bols and scrws rom oosanng
Rrweroic moans. et 1 doos ot voa
arygen for actation. The Locite brand |
widely used.

A substance (usually ethylene
glyco) mixed with water, and added o a
vehicle's coolng system, to prevent freezing
o the codant in vinir Anifreeze ase
contains chemical bit corrosi
e fomatin of rus and otner deposts hat

A coating that
reduces the risk of seizing on fasteners that
are subjected 1o high temperatures, such as
‘exhaust manifold bolts and nuts.

Anti-seize compound

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

inhaled or ingested.

Axie A shaft on which a wheel revolves, or
revolves with a wheel. Also, a solid

beam that connects the two o

end of the vehicle. An axie which also
the wheels is known as a

Tive axe.

Ao assombly

‘Wheels. Also called a driveshaft or a halfshat.

An_anitiction. bewring

Bak boarig
‘consisting of a hardened in or race

5 .I g caEu-e a Nuﬂ scrow.

Bearing The curved surface on a shaftor in a
bore, or the part assembled into ither, that
permits relative motion between the
ction,
bearing in the end of
the connecting rod that's attached to the

cnkanat

Bleed nipple Av-mun.

Brake bleeding

Brake bleeding Procedure for removing air
from lines of  hydrauiic brake system.
Brake disc The component of a disc brake
that rotates with the wheels.
Brake drum The component of a drum brake
that rotates with the wheeis.
Brake linings The material which
contacts the brake disc or drum to retard the
vahicie's spead. The Irings are banded or
hcad ot ke pade o a
ke pad replaceable friction pads
et o the bk o Vhanthe bskes re
lied. Brake pads consist of a friction
material bonded or riveted to a rigid backing

ate.

Brake shoe The crescent-shaped carrer o

which the brake linings are mounted and
which forces the lining against the rotating

drum dmmq braking.

Braki For more informati

briking. ysterm, consult the Hames
Automotive Brake Manu
Broaker bar A long mm wrench handie

The insuiated parttion between
the engine and the passenger compartment.

Caliper The non-rotating part of a disc-brake
assembly that straddies the disc and carries

to measure inside or outside dimensions of an



ez Glossary of technical terms

Camshaft A rotating shaft on which a series.
¢ oum iohes opaei i veve mecharere
The camshaft may be dr gears, by
sprockets and chai o by sprociane and &

Corister A contaier in an evaporative

Sioion coriel aysar; centag acthed
chlm.! | granien o trp vapours
fu

Canister

rburettor A device which mixes fuel with
air in the proper proportions to provide a
spark ignition

desired power output from a
internal combustion engine.

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

Castolated nut

Castor In wheel alignment, the backward or
forward i of the stooring axs. Castor '8
positive when the steering axis is inclined
rearward at the top.

Catalytic converter A device in
. Gt oyn whh cavarta cariai
poliarts in the wtmst gases ko less

D9 e

]
Cataiytic converter
Cirlp A ring shapd cip use o pravet

odial parts and
i A tamal crchp e patiied in
roovs s heng:an acanl e mln
a groove on the outsi cylindric
such as a shaft

Clearance of space between
two parts. For exampl, between a piston and
a cylinder, between a bearing and a joural,
etc

Coil spring A spiral of sastic steel found
various sizes iroughout a venicle, for
example as a springing medium in the
suspension and in the valve

perature, of a
gas, caused by squeezing it into a smaller

ratio The relationship between
cylinder volume when the piston is at top
centre and cylinder volume when the
piston s at bottom dead centre.
(V) joi pe of
universal joint that cancels out vibrations
driving power being transmitted
through an angle.
Core plug A disc or cup-shaped metal device
iosarted i 8 hole i 8 asting through which
core was removed when the casting was
Tomed. Ao Known 8 & freecs PG of
axpension g,
Cran) Jowse par of te sogna
Do i which th crarscha o
Crankshaft The main mmmq e, or
shaft, running the length of the crankcase,
with offset “throws" to which the connecting
rods are attached.

Crocodile clip See Aligator ciip

Diagnostic code Code numbers obtained by
accessing the diagnostic mode of an engine

and Sp

design inc
rotating disc onto which brake pads are
squeezed. The resulting friction converts the
energy of a moving vehicle into heat.

Double-overhead cam (DOHC) An engine
that uses two overhead camshats, usually
one for the intake valves and one for the

Drtvabelts]  The bel(e) used to dive
accessories such as the alternator, water
ump, pows shewing pump, & condioring
compressar, etc. off the crankshat pulley.

Accessory drivebelts

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

Pr—acef

Driveshatt

Drum brake A type of brake using a drum-
shaped meta cyinder attached 1o the inner
surface of the wheel. Whm the bvd(' pedal is.

) ricton
Tingspres agaer he e of e
slow o stop the vehicle.

Drum brake assembly
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Feeler blade A thin strip or blade of hardened
steel, ground to an exact thickness, used t

gases into the intake air stream.

ontrol unit (ECU) A computer
which control (for nstance) Jiion s0d ol
injection_ systems, or an ant aking
sy For, mars ifomation reer 1o thy
Haynes Automotive Electrical and Electronic

through an injector located in each intake port
of the engine.

A braking system,
independent of the main hydrauic system,
that can be used to siow or stop the vehicle
the primary brakes fai, o to hold the vehicle
stationary even though the brake pedal isn't
depressed. It usually consists of a hand lever
that actuates either front or rear brakes
mechanically th cables and
linkages. Also known as a handbrake or

The amount of lengthwise

forward and back in the cylinder

Engine menagement aystam (M%) A
computer controlled system

e s feton and e igrten rstoms
an integrated

Exhaust manitola A part with s

Exhaust manifold

Fan clutch A viscous (flid) drive coupl
device which permits variable engine fan
speeds in relation to engine sy

parts.

Foolor blade

Firing order The order in which the engine
cylinders fire, or deiiver their power strokes,
beginning with the number one cylinder.
Fiywheel A heavy spinning wheel in which
‘energy is absorbed and stored by means of
the flywheel is attached
to the crankshaft to smooth out firing

Free play

The amount of travel before any
action takes Tie Seseeness” 3
linkage, or an assembly of parts, between the

ntia spplcation of foe. and " sctual
movement. For example, the distance the
moves beors the pitons 1 the

eciical dovcs which protects &
‘accidental overioad. The typical
fuse contains a soft piece of metal which is
Sabrstd to mah o prodeermined et
flow (expressed a5 amps) and. broak

Fuaibie link A cicut protscton deice
consisting of a conductor surrounded by
hestresistant insuaton, The conducter e
‘smaler t protacs s 1 cts a0
tho weakestnk n he crcuit. Ui

fuse, a failed fusible link must mu...uy be
cut from the wire for replacement.

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

Adjusting spark plug gap

electrode in a spark plug. Also refers to the

spacing between the points in a contact
ar sssarily it & camurionl pos
type ignition, or to the distant
Tocter o rotor and e PkUp ool n
electronic ignition.
Gasket Any thin, soft material
 papest
=

usually cork,
i-

)
s Y4 jaint wetwoen the ook and 1
cylinder head.

‘Gasket

Gauge An instrument panel display used to
monitor engine conditions. A gauge with a
mevable poita n o del or  fxad sal i a0
analogue gauge. A gauge with a numerical
Teadout s caled a gt gauge

Haltshatt 4 roatng shat hat vanares
r fro final drive unit to
wh-\ Uncaly when reforing 10 5 e e

Harmonic balancer A dovice ice designed
Teduce tosien. o wining viraton I the
crankshaft. May be incorporated in the
crankshaft pulley. Also known as a vibration
damper.
Hone An abrasive tool for comecting small
Ivplartas o clfarnces o daeta b a1
enaine cynde, bake cindes, ot

appet that i
hydraulic~pressure the engine's
Iubrication system to maintain zeo clearance
(constant contact with both camshaft and
Valve stem). Automatically adjusts to variation
in valve stem length. Hydrauiic tappets aiso

uce valve noise.

Ignition timing The moment at which the
spark plug fires, usually expressed in the
number of crankshaft degrees before the
piston reaches the top of its stroke.

Inlet manifold A tube or housing with
passages through which flows the ai-fuel
‘mixture (carburettor vehicles and vehicies with
throttle body injection) or air only (port fuel-
injected vehicies) to the port openings in the
cylinder head.
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‘Overhead cam (ohc) engine An engine with
the camshafis)located on top of the cylider
P start_ Staring the engine of a vehicle  huage
U g dichared o weak Daley 1 Overhoad vahe o) sngine marge i
ataching jump eads from the weak battery 0. tne vanes Jocated i e eoinder mon, oot
a charged or helper bttery:

Locknut A nut used to lock an adjustment
8, or sher eaded spmperand, | plase Phisips sorww Atype of acrew head having &
For campe, ook s oy o keep 0% 080 f @ st o & comaparng
o :'!.,mw o0 th Tecker arm S s of plaste tvesd,

kwasher A form of washer designed to  &vaable n dferent sizes, used for measuring
prevent an attaching Nt rom working loose.

For example, a strip of Plastigage

MacPherson strut type of front
Earle

form, a simple lateral link with the anti-roil bar
creates the lower cont

and dert oy on the aniod barforlocaton
Muhimeter An electrical test instrument with
e capabikty o messursvotage,cuert and

shaft The long hollow tube with
universal joints at both ends that carries
pover rom the ranaiesien e the éiervte
o antangined rear
A nym-mc control
toic vahe which s he amount of pressue to

NOx Oxides of Nitrogen. A
during panic stops to prevent

polutant emited by peto and drsel angins
at higher temperatures.

o]

lock-up.

the ozane i the upper stmosphere
m Alevar e that ocks on st

or piots o a 3. In an overh

engine, the rocker arm converts the upward

overert of the pustrod o a dowrward

ucnna-ry mmmg o the proper sp
Auo that part of n sharmater i ot
inside the stator. Also, the assembly
o & trbocharger, Incuing the compresser
wheel, shaft and turbine wheel.

amount of wobble fn-and-o
mevemant) o 8 gea o whes
The Totaes -outol-roa’ The
ik atmond condion o4 rotating part.

nm

Sealant A liquid or paste used
leakage at a_joint. som-limll e
conjunction with a gasket

tamp. Anauu headiight design
which_integ roflector, lens and
Hamrts it a nemecal soued oney

Serpentine
accessory drivebelt that's used on sor
newer vehicles to drive all the

instead of a series of smaler, shorter belts.
‘Serpentine drivebetts are usually tensioned by
an automatic tensioner.

Ohm The_unit of slectrical resistance. One
volt applied to a resistance of one ohm wil  with a pinion gear on the end of
a current of one amp. shaft that mmnmkmmkrdlouuo
Ohmmeter A rsiument for messurng . vheo! cpsned up and lid. . When the
electrical resistance. tearing whoel s tumed, the pinion tum
O-ring A type of sealing ring made of a mwmmmmm o rght. This
specialubber ke mateil i use the Oig _ mavemant ted through the track
Camprossed o a groovs 1o oV he rods e erng e st e sl
soing aion Radiator A lquid-to-ar heat transfer dovice
designed to reduce the temperature of the
coolant in an internal combustion engine

used as a heat

years; recently, however,
have ‘begun vaing Ar10ka, & nonGFG
substance that is considered less harmiul to

Shim Thin spacer, commonly used to adjust
ce or relative positions between
shims

ts

two parts. For exampl

under

clearances. ~ Clearance
changhg the tickness

narmer A speci) pollr ht scewe

into or hooks onto a component such

vy siiding handle on the

shaft bottoms against the end of the shatt to

inserted into or
control  valve
o sdusied oy

Sprocket A tooth or projection on the
of a wheel, shaped to engage witha
chain o dvebok. Camaiy used 18 rhr t0

Strter obibhor swioh On vehices wih a1



Glossary of technical terms  rer.zs

automatic transmission, a switch _that

it

front wheel drive veicies, a slight amount of

or Park.
Strut See MacPherson strut.

T

Tappet A cylindrical :omm-n:&i
ransmits motin from the cam to 1
stom, other

coolant between the
cyinder block and the radiator, so maintaining
optmum engine operating tempaature, A

‘some air cleaners in

Vi e torpersre)
bearing in the clutch
Sssombthatia meved i1 0 thewesseevers
by clutch pedal action to disengage the
. Also refared 0.4 a release baat
Tining ookt A tooived bk wich i the
haft. Serious engine damage may resuit
¥ breake iy somice
Timing chain A chain which drives the
camshaft.
Toe-in The amount the front wheels are
closer together at the front than at the rear. On
wheel drive vehicles, a sight amount of
toe-in is usually specified to keep the front
wheels running parallel on the road by
forces that tend to spread the
wheels apart.
Toe-out The amount the front wheels are
st togehe at h e han o th . O

ToolsFor full information on choosing and
ing fose, ror 1 the Hymes Amothe
fools Manual.

Tracer Astripe of a second colour appled to

‘exhaust gases, that intake air.
Normally used o increase the power output

from a given engine displacement, but can

also be used primarily to reduce exhaust

emissions (as on VW's “Umwelt" Di
).

or U-joint A double-pivoted
from

rough an angle. A U-
joint consists of two Y-shaped yokes and a
cross-shaped member called the spider.

Valve A device through which the flow of
liquid, gas, vacuum, or loose materia in bulk
may be started, stopped, or reguiated by a
movable part that opens, shuts, or partally

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

learance The ciearance between the
valve tip (the end of the vaive stem) and the
rocker o tappe. The vave clerwrce s

,.Spl

okness of 8 luid or e
resistance to flow.

Volt A unit for expressing electrical “pressure™
ina circuit. One volt that will produce a current

ohm.

Welding Vaious processes usedte o meta
e lebed 0 8

together. F
foormaten rafe_to the Haynes
Manual,

Witing diagram A drawing portraying the

ive Electrical and Electronic Systems
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A

About this manual - 0s4

Cooling system - 3+1 ot seq
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Acknowledgements - 0e4

Air cleaner and element (non-Turbo and Turbo models) - 46, 4+7

kickdown cable - 66

Auxiliary fuel tank (BX Turbo, and all models from early 1993) - 419

Battery fluid - 147
Bearings (engine) - 2+31
Bores (cylinder) - 2+31, REF*20

Braking and hydraulic systems - 7+1 et seq
Braking system

master cyinder (Visa models) - 7+2

pedal cross-tube (Visa models) - 752

sevo unit (Visa models) - 702

vacuum pump (Visa models) - 1+13, 742

vacuum pump (G15 Van) - 7
Bulbs - 502

oil seals - 2014
Capacities - 1+1
Clutch - 6+1 ot seq

pedal and cable - 1+14
Clutch, transmission and driveshafts - 6+1 et seq
Compression test - 2e4

Conversion factors - REFe2
Coolant - 1+1, 1

water pump - 3¢7
Crankshatt - 2¢31
oil seals - 2015
Cylinder block - 203
Cylinder bores - 2¢31, REF*20
Cylinder head - 2¢9, 2012, 2013

D

Diesel-specific tools - REF*6

oil seals - 645
rubber bellows - 6+3
E
Electrical systems - 51 ot soq
Engine
camshat - 267

compression test - 2¢4
connecting rods overhaul - 2032
cylinder head - 2+9, 2012,
fault diagnosis - REF16 et seq
flywheel /driveplate - 2017, 2032
lack of power - REFe19

leakdown test - 204

methods of removal - 2¢18

0l -0010, 11, 197, 1011

oil consumption excessive - REFs19
oil contamination - REF+20
ol fiter - 1+11

oil pump - 2015

ol seals - 2014, 2015
overhaul - 2622, 2+23, 2926,
overheating - REF+20
piston rings - 2432

pistons - 2613, 2017, 2032
pistons and connecting rods - 2¢17
repair procedures - 2¢1 et seq
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stop (fusl cut-off) solenoid - 416, REF+20
sump - 2015
timing belt - 1017, 265

valve clearance

mountings - 2+18
reconnection - 233

removal (BX models) - 2¢19
removal (Visa models) - 2618
separation - 2021

smoke testing equipment - REF+10

F
Fast idie control - 4+12
Fault diagnosis - REF*16 ot seq
Fluids - 0410, 101
Flywheel/driveplate - 2¢17, 2+32
Fuel and exhaust systems - 4+1 ot seq
Fuel system
accelerator cable - 4+16
aiin system - REFe18
fuel consumption excessive - REFs19
fuel feed restrictod - REF18
fuel fiter - 1914
fuel fiter water draining - 1910
fuelin sump - REF19
fuel supply - 07
injection pump - 048, 4+8,

Gearbox oil - 010, 1#1, 1017

sz ~Simpo PRF Mérge and Sp

Handbrake - 149
Heater plugs and relay - 415

History of the diesel engine - 0+6
Hom - 148

Hydraulic circult - 149

Hydraulic fluid (BX models) - 0410, 149
Hydraulic system - 7+1 ot seq

I
Idie speed - 1413
Injection pump - 0+8, 4+8, 49
anti-stal - 4013
dynamic timing (all models) - 4+10
foad lever position switch (ater Bosch models) - 4+13
stati timing (Bosch) - 411
static timing (Roto-diese) - 4+10
testing and calbration equipment - REF+10
timing tools - REF#8
Injectors - 009, 4+14
testing nqumm( -REFe10

Introduction to the Citroén diesel engine - 0+9

Jacking and vehicle support - REFe5

Kickdown cable wmm transmission) - 6+6
- REFe19

Injection pump testing and calibration equipment - REF+10
Injoction pump timing tools - REF+8

injoction system - 047, 4+18

injectors - 099, 414

injector u.«mg -qulpmnm - REFe10

mantfolds
Fuses - 5+

5~z‘ su

L

Lack of power (engine) - REF*19
Loakdown test - 204

Lights, wipers and hom - 1+8
Load lever position switch - 4+13
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Maintenance - see Routine maintenance
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fluid - 0010, 1+
Master cylinder [Vln modcl. 702
Maximum engine speed - 4+13

MOT test checks - REF12 et seq
Mountings (engine/transmission) - 2+18
oil

consumption excessive - REFe19.
contamination - REFe20
entering engine via valve stems - REF+19
fillr cap cleaning - 1410
filter - 1011
pump - 2015
Oil seals - 214, 2015
driveshaft - 6+5
Oil, engine - 0410, 11, 17, 1+11
Oil, gearbox - 0410, 1+1, 117
Overheating (engine) - REF+20

P
Pedal cross-tube (Visa models) - 7+2
Piston rings - 2¢32

Pistons - 2013, 2017, 2032

Pistons and connecting rods - 2+17

Poor compression - REFs17

Preheater system - 4¢15

Principles of operation (diesel engine) - 0+6

R

Radiator - 3¢5

Reference - REF+1 et seq

Relays (Visa models) - 54

Repair procedures - REFs4

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

Routine maintenance schedule - 142 et seq

S

Shoes (brake) - 1413
Smoke testing equipment - REF+10
Spare parts - REF3

Speedometer cable - 543

6 e-and Sp

track control arm (Visa models) - 8+2
Stop solenoid - 4+16, REF+20
Stop-lamp switch (Visa models) - 5+3
Sump - 2¢15
Suspension - 8+1 et seq

anti-roll bar (Visa models) - 82
Switches

stop-lamp - 543

turbo over-pressure warning - 5+3

Timing (injection) - 4¢10, 4+11
Tools and equipment - REF+6 et seq
Transmission - 6+1 et seq

fluid - 0010, 101, 1017
Turbo boost pressure inadequate - REF+19
Turbo over-pressure warning switch - 5+3
Turbocharger - 4¢6, 4¢17, 4+18
Tyre pressure and condition - 12, 148

u

Underbonnet and underbody views - 1+4 et seq
v

Vacuum pump - 1413, 72, 73
Valve clearances - 2¢8
Vehicle identification - REFe3
Vehicle support - REFs5

w

Washer fluid - 1+8

Washer pump - 54

Water pump - 3¢7

Weekly checks - 1+7
Weights - REF+1

Wipers - 1+8

Wiring diagrams - 5+4 et seq
Workshop tools - REF+6



