Chapter 2
Engine repair




Engine repair procedures.
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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,

2on
et righ-hand cemar f the veticle rkl e
wheel s just clear of the ground.

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.
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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
ntercooler, as 4

6 Support the weight of the engine using a
hoistor

7 Unscrew the 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 mr

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.

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
for the probe to

crankshaft back an
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

s Gtoont g rocaiio. Tou

oor (angle-tghtaned) fype, 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 3
88 Pt thecookog aystem Chaptar 1)
er the vehicle to the gr

& o Turmo. mdels, atr refting and
before initialstart-up, the turbo
lubrication circuit by disconnecting the stop

lenoid lead at the fuel pump, and cranking
the engine on the starter for three ten-second
bursts.

N )

unscrew the injectors. Remove the special

washers.

4 Disconnect the wiring and unscrew the
P

jow plugs.

5 Unscrew the nuts and bolts, and remo
the llet and exhaust mardoide rom he
cylinder the exhaust manifold
anakats. The iabocharger, i applcabis, may

o8 out
the following including paragraphs 69 and 70.
Before retightening the head bolts, run the
engine at 10 minutes then switch
off the ignition and let the engine cool for at
Ieast 3% hours.

the filler cap from the cooling
system expansion tank 1o release any

. then refit it
70 Working on each cyinder head boltin tum
in the correct sequence first loosen the bolt
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 the
previous Section remove the camshaft,
referring 1o Secti

6 Using a valve spring compressor, depress
o the

dagonaly and slong the edge (see
lustration). Do straight-edge
e s Cmars, a8 ooy may be

roud of the cylinder head face. Di
rore than tht spacied e conacied oy
machining (*skimming) within a specified
i the valve seats

head that cannot be rec!
or any head in which the camshaft does not
tun freel,

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
“window" for access. Remove the collets and
release the compressor. Recover the retainer,
large and small valve springs, and the s
seat, then withdraw the valve from the
cylinder head (see illustrations). Repeat the
procedure to remove the other seven valves,
keeping each valve and component:
identified for position. Remove the timing

Jank if nec
7 Dismanting of the cyinder head o row
complete. Ref for decarboni-
sation womduv

Overhaul

8 Clean all the components and examine
them for wear. Obtain new gaskets for the
cylinder head, manifolds, valve cover and
hermostat housng, Irapect he head for

tappets, together
their respective shims, keeping them  all

 Ghck he head gasket face or distrton
(warp)

10 Inspect the valve seats and swirl
chambers for burning or cracks (see
Hlstraton). Baih can be renewed but the
ecae
T Ui 8 it et mcicator chack that the
swil chambar protrusion s withn o i
jven in it illustrations).
T Gk aoh vave. o sraighiness,
freedom from burning or cracks, and for
Soceptable I gide, Exoeslve pay 0
the guide may be caused by wear in either
. Measure the val with
icromeer o r the f of & new va
avadabl. o asabiah hater s he vlve o
o guide hat s
13 e valve uides can berenewed, b s
s ajob for a specialist.
itting or carbon build-up
on the valve heads and seats m:
removed by grinding, but if refacing or

and feeler blades
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1016 Grinding in the vaves

valve head s within the specified limits (see

18 New or refaced valves and seats shoud
5o grund togeiher as folows (he

10118

‘protrusion
clean away alltraces of grinding paste, first
parfie-aosked ag the with cean

witha.

s Sty whh available.
Do not ovrook the valve “Quidos. 1 wil bo

obvious quantity of grindi

paste ramaining I the engine 0004 caute

wear.
19 Examine the valve springs for signs of
fatigue and if possible compare their length
with a new spring. I is worth

springs if the engine has completed a high

1014

‘seven valves. Refit the timing probe blank if

removed.
26 Rofit the nlet and exhaust manifolds.

o gaskats and pograssven tghen the
nuts.

27 Insert and tighten the heater plugs to the
specified torque (Chapter 4). Reconnect the

28 Insert and tighten the injectors with their
washers 10 the specified torque (Chapter 4).
Reconnect the leak off pipes.

29 Oil and insert the bucket tappets, together

20 Examine the tappets for
scoring or other 3

they are fitted in the correct locations, and
i downwards. Make a

the cylinder head and bearing caps. Also

‘examine the 3

22 Inspect the studs for the manifolds and

clbatt boertig cops. Pened thim i
ing a_propri

Pt Ty o amited i 1 5 vy Socumn ookt e
38 Ivert e head an suppert t securely. 252565, 00 Sude hat hve come ot
Sres & e coures pindig pote round D, Tietake shokdbe cleaned
e saaing area of he vaive head. nsert the 510 10ad 0cking flid.
o clinga vave stam
e routea and o s gude. Wih
et ove dracton than i the op

rechon (soe Mustration). LIt tre valve
redistribute the

grinding paste.
17 Wipe the paste from the valve and seat
occasionally to check
sealing faces are unbroken and
removed, repeat

all pitting is
the procedure using fine

grnding paste.
18 Aftr il to vaives have been ground in,

m-aw
the e sprige (skhar vy up) and the

54 Campress_the_spings  win_the
compressor and it te cales, A smear of
grease on the collts wil hold them in place

O ine vave st groove, Careuly roloase

note of the shim thickness fitted at each
pestion. f ot shroady den, for reerence
‘when checking the valve clearances.

30 Refit the camshat, referting o Section 7.

Decarbonisation

1 With the cylinder head removed as

doscribed in Section 9, the carbon deposits

should be removed rom the valve heads and
surtaces of the head. Use a blunt

scraper or wire brush and take care not to

damage the vaive heads.

2 Wnere a more thorough job s to be cared

out, he oinda head shouid be dmanted

25 Repeat the procedure to fit the other

e valves may ba round in and the parts
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cleaned. brushed and biown out afte the

antods, puidary e nthm raniod
where an accumulation of carbon is most

ko,
3 Beloe grndng i v, o he

oo Wi o e v s oy
simply a matter of scraping off the carbon
Y 3 bt ke and frihing v & wre

brush. With
s arder 1 vemova. Ona oo of
cleaning valves quickly is to mount them in
the chuck of an electric dil s o

card or foil

128 Socket, ng

1218

cparaton on e remanng twe pitens ipe
‘away the grease from the top of the bores.

7 rmr,u—nnum-mmmm

Note: The procedures described here are for
anewslwif e npos b 0 il -

removed, the steps taken to gain
it o itonk

Clmlhafl(ﬂmln'hnﬁmﬂ

A scraper o wire rush may then bs used

1
m!zms-:ﬂwlﬁ
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

first, and
fac ofthe cylnde hoad. Us
washers and a socket to pres

itin (see
9 Fit the Woodruff key (if removed) and the
camshaft to the camshat, insert
bolt and tighten It while holding the camshaft
10 Refit the M8 timing bolt to the camshaft
11 Refit and adjust the timing bet, referr
o Section 4. paragraphs 30 1o 25, The
remaini reis

Camshaft (flywheel end)

12 Remove the air cleaner.

carsfully to remove the.
4 An important part ov the
operation is to remove the carbon d
from the piston crowns. T o .t he
crankshaft so that two pistons are at the top
of their stroke and press some grease
between these pistons and the cylinder walls.

This ol dovn

it excessively.
3 Unscrew the M8 bolt holding the camshaft
‘sprocket in the timing position.

4 Hold the camshaft sprocket stationary
using a large screwdriver (or similar t00),

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

down securely.
§ Using a bt scrapor remove o the carben
from the piston crowns, taking
score the soft alloy. mmugnly dem Be
‘combustion spaces.
crowns.
8 Ramove the newspaper than reate the
crankshat half a tum and repeat the cleaning

out of flat metal bar and two long bolts (see

3

14 Loosen the pivot and adjustment bolts of

the hydraulic high pressure pump (BX

modala) or vacuum pump (Vih modsl.
ik upwerd

swivel ‘and disconnect the
venat romthe ey

15" Unacrow the coire bot and remove the
pump pulley from the camshaft. I the centre

used for removing oil fiters may be used to

hold the
5 Unscrew the bolt and withdraw the

the tivig covers and hed the camshelt

is loosened
o orovon. damege 10 e tming. so.

‘camshaft otherwise the valves will strike the
pistons of Nos 1 and 4 cylinders. Recover the
Woodruff

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

17 oan e i seal

8 s-v»-nunpmunmulmnwlmm

then fit it over the end of the cam:

o s, and rese i unt o with e ond

face of the cylinder head (see llustration).
2 socket 1o press it

in.

19 Refit the Woodruft key (if removed) and
fley 10 the camshaft and tighten

the centre bolt

20 Locate the drivebelt on the camshaft

pul pump pulley then press the pump
downwards until the deflection of the belt

 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 rutf key f it

3
35 ot th fted depththen pul e of sea
rom the housing using & hooked Instrument.

Rlamatvly drl  amai hole n the ol sea
scrow to remove i,

1348 ...
‘models

27 Refit the Woodruff key and timing belt
sprocket.

28 Refit the timing bet, referring to Section 4.
Crankshaft

(flywheel end)
20 Remove the _flywheel/driveplate
descrived:

in Section 16.
30 Using vernier the fitted

depth
31 Pull out the oil seal using a

instrument. Alteratively drill a -m-u e I
the ol seal and use

8 Apply a ittle sealing compound where the

remove it
32 Clean the ol sea seating and crankshatt
n Dipthe new ol e i sngine ol octe

9 Position a new gasket on the sump then it
e surp o posion i ieet e boks i

10 mmmmmwmmwu

“ epen nd Press it torque.
i squarly 10 he srevoutly noted depth 11" Raft th crossmembar on BX models
using a meta tube. A piece of thin plastic 8 12 Lower the car o the ground and refl the
engine wih and grade of

W

fited note that the outer p of the ol sea
outwards; i it is pointing in

e & loce of mert e 10 pull it out (see

34 Refit the fiywheel/driveplate, referring to
Section 16.

Removal

1 Crock i roa wheske than ack up the
front o thecar and suppart

oll.

Note: From July 1987, the oil pump spacer
and location dowel are no longer fitted. The
height of the pump s _increased to
‘compensate. A new pump may be fitted in
ites of n id ars, providd ra te apmoer

. Thicker washers
mummhh—«wwnﬂm
bolts. On A8A engines, a thin spacer s still

2 P iner beneath the engine.
Unscrow the i piug and allow e o 16
dnin sump.

3 Wipe clean the dran plug and

roftt.
4 On BX models unbolt the crossmember

Removal
1.Damore the tiring bett sa descrived In

2 S tho timing belt sprocket from the
arkahen joodrutt

§ 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.

hmﬂﬂmmﬂlwmnm

first) to the previously noted depth.
1 A iace of hin plasic 1 vseh 10 prevent

Refitting
7 Clean all remains of gasket from the sump

key if it
:n-mmmp-mmms«xm
:Mnm-‘ummmw
seal ot.

& Unacrow ihe thros bt 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 applicable.
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7 Remove the location dowel (i fitted) and
daangage e oh punp sprockat rem the
. Withdraw the

oil pump.
8 Remers e cheln snd sprackat from the

recover
Woodntkey 15/ pro

ey mn.ﬁmm

DA ...
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

10 necessary remove the srainer by pising

14.108 ... and strainer

14.11C Checking the rotor side clearance

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

Inspection
1 Joapectthe gear and the hacaogs for
and damage. Chech

mm.wwwm«

wum individual components are not

12 nmm.mnmnuwm«o

renew the chain and the crankshatt sprocket

also.

Refitting

13 Lubricate the gears with engine oil then
pump in reve and

tighten the six bolts evenly to the specified

torque.
14 Locate the Woodruf key on the nose of
e crankatart and rft the procket aeth

Engage the sprocket.
15 Prise e ol sea =4 «m front housing.
xm with a

bolts evenly to the specified tora
. m-muw«ommwm,mm

ow gasket, and tghten the

17 Chock tnat thelocaton dowe s fited to

side the
position, making sure that its open end
‘engages the dowel.

1418 Tattaog e ot ure g
amo
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2017

155

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

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, together
with its shell bearing, making sure it is 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 tons
Zand 3 1o 800G (votom desd conte and

remove them.
8 1 new piston rings are to be fited to old
bores, the bores must be
the new.

Removal
4 Ramove e cyner head s dencibed i

2 Remove the ol pump as descrbed i
14,

Section
3 1f there is a e e s the
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
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
oach.

11 Clean the bearing shells, caps and rods
then nto position so that the

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

15 Mmmmmmmmwmm

pump, referring to Section 14.
17 heih e inder hess, retering 15
Section 9.

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

2 On manual transmi
alignment marks then slacken

the clutch

idge may

4 Check that each connecting rod and cap is
ke for postion and. ot mark ham
with a centre punch on the oil filter sid
umhersne ot e end.

6 Tum the crankshaft to bring pistons 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

insart No 1 pison i the

f dng sure that the etove It
crown is towards the oil

caron

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

the pressure plate and driven plate (see

3 Hold the flwhesVdriveplate stationary with
2 screwdriver or bar Inserted between the
testh of the starter ring gear and the
transmissionlocaton dowe,then unscrew
remove the bolts and Iift the
ywheaigmeepiats fom-the. crankshal
Aignment wired as there s a
location dowel on the crankshaft flange.
Obain new bots for reassembly.
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link (Visa models)
Refitting

4 Bagin refting by clesiog e matiog
surface the  crankshaft

Wﬂvmwm-
§ Locate the flywheel/driveplate on  the
shaft dowel.
6 Apply locking fluid to the threads of the bolts,
ton the to the

torque while holding the flywheel/driveplate
stationary (see

7. On manuel irararmiesan medels reft the

plates.

driven and pressure
5 Rl i ansmission and o engine, if
removed.

G i
Right-hand mounting
Removal

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

mp.

2 Make up @ tee! simlr o that shevr, te

rgage wih b slosn e of e ubber
{ste Sascuons. Aumring it the rubber

Is being renewed, the new component can

Uned 5. Ouide when masing . toer

Un;

tool.
3 Unscrew the nuts and remove
taht-hand meunting bracket netng the
location of any shims (see

17.128 Lower
(BX models) - top view with engine removed

4 Refitting is a reversal of removal. Tighten

rubber Lto
the spacked torque, Wit the weight ofthe
engine on the mounting, the cl

Betwoen the mounting bracket and sach
rubber stop should be 1.0 + 0.7 mm. If
ecessery adhstthe clrance by medrs of
shims positioned

Left-hand mmmn.

Removal

§ Suppert e vansmision wih 8 ot o
rolley block.

7 Remove the battery and battery tray.
8 Unscrew the nut and remove the rubber
mounting. Also unscrew the nuts or botts and

remove the mounting bracket.
9 If necessary unscrew the mounting stud
from the transmission casing.

Tighten
‘specified torque.

11 Jack up the front of the car and support
on axle stands (see “Jacking and vehicle

12 Unscrew and th
torque link and withdraw the link (see
illustrations).

(BX models)

13 Drive or press the mounting from the

14 Drive or press the new mounting into
then rfit the torque link and fighten
th s o e spacied o
car to the ground.

The engine is nmov-d together with the
transmission by lifting upwards from the
angine compariment O BX medels the
engine and transmission are lfted at a very

‘angle and a hoist with sufficient height

wil therefore be

It is possible to remove the transmission
alone from under the vehicle, after which it
would, in theory, be possible to remove the
‘engine from above. However, this method is
ot recommended as It involves the extra work

recom
of disconnecting the transmission which, If
required is best carried out with the engine
‘and transmission from the vehicie.

Removal
1 Romove e bornat.

2 Apply the handbrake then jack up the front
of the vehicle and support on axle stands (see
and vehice.

3 Oraithe ceeing system as described in
cr

< racrow the dran pug from the rear of the
differential housing drain the oil into a

carriers.
8 Usiog  vr botwsanthe a8 bar
am, lever the balloints from the

wmo«mmbuucamn
7 Have an assistant pull the left-hand wheel
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19.18 Gearchange control rods (Visa
‘models)

cutwards whle the Wthand drveahat o
the differential side

gear.
5 Ceosen e two uts retiing e gt band
driveshaft intermediate bearing in the bracket
bolted to the rear of the

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.
26 Connect a hoist to the engine lfting

brackets so that the engine and transmission
‘may be ifted in a horizontal position. Take the
weight of

mounting and remove the rubber mounting.

Also unbolt the support
20 Position a piece of hardboard over the

removed.
30 Raise the engine and transmission
assembly, maki

2 Chock the rear whesls and release the
handbrake.
3

‘components in the engine compartment
ot damaged. When clear of the front panel
withdraw the assembly and lower it to the

31 1 the vahicle must be moved wth the
engine and transmission out, reconnect the
trck cortolame and Balfcns o he nub
o

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

4 Place the ground clearance control to

minimum _he the hydraulic
ulator release scrow one and a
half tums 1o release the pressure from the

hydraulic system. Do not remove the screw

anmmmmmwnmﬂlmm

the reversal of the removal

8 Drain the coolig eystam as described in
Chapter

& Unscrow the drain plugs from  the
transmission and differential housing and
drain the olfluid Into a container, the

and tighten the drain plugs. Also drain the

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

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

the driveshat s fitted
) Refill the transmission and engine with ol

13 required.
14 Remove the i cleaner, together with the
nlet hoses tor.

o
cables, referring to Chapter 4

16 Unscrew and remove the exhaust
manifold-to-downpipe bolts, together with the

and colars.
18 Disconnect the coolant hoses from the
ine.

engl
17 Unbolt the securing clamp and remove
cpansion tank.

mwnmr«mm-nx-
21 Discannect the fuel supply and retun

hoses from the injection
22 Disconnect the wiring from the following

28 Diacomet the speadomater cabe from

u Diconect th ctch cable.
Disconnect the accelerator cable from the

]
bate g to Secton§, pargraph 43
-;mmmw-»m

208

7 Unscrew the nut from the left-hand front

suspension lower balljoint. Using a balljint
tool the

8 Unscrew the nut from the top of the

left-hand link rod for the front anti-roll bar

then lower the suspension arm  (see

i

9 Have an assistant pull the left-hand wheel

outwards whie the Jaft-nand drveshatt 15
i differentia side gear.

10,0n modeh manuiacired beiee Wy

m.mmu side gear must

opmorig. m dowsl, preferably

wooden: s recaution s not take the

side gears may become misaligned when the

right-hand s removed.

11 Remove the right-nand driveshaft
plet

completely.
12 Unscrow and_ remove
bolts, togather with the

Vfold-to-downpipe
Springs and colars(see luetration).

the exhaust
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both intermediate levers 5o that they are
pan 3

20.148 ... upper rod .

23 Where disconnect

the

picabe

‘where appicable.
15 Remove the battery, alr cleaner and the
supporting lug (see X

16 Remove the radiator as described in
Ghapter 3, and disconnect the top hose

24 Disconnect the fuel supply and retun
hoses from the injection pump (see

25 Unblt and remove the fue fiter.
25 Diconnect e high- preseure pump
pipe from

fuid

17 Disconnect the clutch cable and recover
the

lustration).
19 Disconnect the battery sarth cable from

13 Disconnect the he
ine and bulkhead (see

o Dlcomnect e earchangs conrol rode,

kg he  reamoet. ed the

Intermediate lever (see illustrations). Turn

o hosas rom the

20 Disconnect the accelerator cable from the

injection pump.
21 Pull apart the wiring connectors located
Senaath the batary auppart bracket (see

22 Disconhect the suppy wiing from No 2
glow plug.

reservoir and plug the open holes to prevent
the ingress of dust and dit. Release the pipe
from the ciip (see illustration).
27 On manual steering models disconnect
the fluid retum pipe from the
reguiator, aiso disconnect the colled fluid
supply pipe and release it from the clips (see
). Pug ol s ends
28 On power nect the
vetow retum pipe. from the_ pressure
regulator, also disconnect the fluid supply
pipe from the output distributor. Unbolt the
tor and output distributor and

i
3016 laaemmeotin the top hees herm the
thermostat housing

20.18 Speedometer cable connection at
‘the bulkhead

20.19 Battery earth cable on the
‘transmiss
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2021
(arrowed) with return pipe port plugged
(BX models)

Refitting
38 Refitting is the reversal of the removal
procedure, but note the following addtional

ponts:
) Use a final drve oil seal protector
(Chapter €) when inserting the right-hand
Remove ée profecier when
ftis

the driveshaf
1)t e vanioton and onine with of

referring to Section 17

29 Connect a hoist to th
brackets 5o that the eng
‘assembly will assume an angle of 45° when
Iifted (with the engine uppermost). Take the
‘weight o the assembly.

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
{sae Wustration). To prevent the maunting

faing bolow the meurting

(arrowed) for the eft-hand mounting

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

lustration)
34 Raise the engine and transmission
‘assembly, making sure that the surrounding
componeris in the engine compariment are

o
the clutch cable
1) Refil the cooling system (Chapter 1)
o Pime th e high presurs pup
wal

1) Creck he cton pump tring
urbo models, prime_the turbo

37 On 1
lubrication _circuit _before _start-up by
e siop solenold iad 2 the

When ol
the front panel withdraw the .u-mnly -
lower it o the ground.

35 If the vehicle must be moved with the
engine and transmission out, reconnect the
left-hand front baljoint, also

poson a ose ting metl e on the S
and refit the

52" Unscrow m- nuts and remove the
right-hand engt bracket

59 Place a piece of hardboard over the

suspension

temporarily refit the right-hand driveshatt.

upport with wire 5o that they

can rotate without damage. Note that the

wheel bearings can be damaged If the vehicle
positior

fus pump and cranking e angine on the
for tree ton-sacond burs

1 With the engine and transmission removed

2 Slact bolts and remove the TDC
Soncor (sae ustraton). Remove the bots
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21.7A Removing the hydraulic pressure
pump (BX models)

‘and withdraw the sensor holder.
3 Disconnect the wiring and unbolt the starter
motor using a hexagon key. Also disconnect
the wiring from the reversing lamp switch (see

4 Unbolt the bottom cover from the
(see ilustration).

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

2178 Hydraulic line and bracket (BX
models)

bracket. Where appiicable unbolt the bracket
for the hydrauiic ine (see

8 Support the engine then bolts
and Ift the transmission from the engine. On
automatic transmission models make sure
hat the teraue converte ie kept o ful
‘engagement with the transmission. On
‘models the prossure tor mly
romain attached o the transmission.

214 Transmission bottom cover

water-soluble grease solvent or similar
product. Keep dirt and water out of vuinerable
‘components such as the fuel injection pump
‘and the aiteator.

2 When possble the angine shauld be
dismantied on a workbench or table. If
an engine dismantiing stand s ovasabio 30
uch th betae. Avoid workng drucky en 8
sorcrete feer 82 grit proerts o sereus
probem. & hars 0 her

e ok, cove i it an 0 meo of lino

5 . reft nuts, w
to the components from where they were
removed.  Thi reassembly much

simpler.

6 Spills of ol, fuel and coolant are bound to

occur during dismantling. Have rags and
to the mess.

mess.
7Do not throw away old gaskets
immediatet. Sl save them for comparoen

anos orfo usa e pattema M new
g-m.nm« to be

8 Bef 3 e that
ol parts are ciean and that the new

required have been obar

10 oot of o seslo ard ot be
o Soction 9 for selecion of he

Corac oad gasker

S Penew ary s, heka or suads Wit

oAt et nicatorand sand reloraby
) wil be needed, aiso an oll can filed
with clean engine il to ubricate working parts

led for.

a good quantity of lint-ree
o0 or wiping excess i off pands and
engine parts.




Note: Refer fo 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

illustrations)
3 Disconnect the wiring from the following
components and  identify wire for
location:

) Aternator

b) Ol pressure switch

) Diagnostic socket (f ftted) (see.
illustration)

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

& Unacrew the bott and withdraw the pump

injection pump to the injectors
e unien tuta end remeve bt [

it h Injoction pumg. outls o prevert
entry of ust and dir. Smal plastic bags and
olastic_bands are ideal for this (see
ustrations).

Engine repair procedures  2¢23
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T Pulthe ek offhosas o the rfectos
8 Unbolt the engine lifting bracket from the
cylinder head. Also unbolt the phoego]

engine mounting bracket (see llustrations).

9 Remove the altenator (Chapter 5) and

10 Unscrew the oil filter cartridge using a
wrench f

strap.

1 Onlmil-wiudhcwmdlmh
Inscrew the centre stud

2 remove the 6 coder from e btk

Disconnect the oil cooler hoses.
12 Disconnect the bottom hose from the
water pump inlt.
3 Diaconnect the crarkcase ve
hoses from the vaive cover and sump inle.
amove the lp and and i the o saparator

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

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

16 Unscrew the nuts and withdraw the

exhaust manifold and gaskets from the studs,
with turbo,

17 Siacken the bolt and remove the clamp

inscrew

‘sensor, i itted. This can
the o fiter.

19 Unscrew and remove the oil pressure
P

20 Unbolt the thermostat housing from
ofteder hosd, Compuete i e teat o
temperature sensor(s) (see

be found just abov

ilustrations)

21 Unbot the water pump infet and remove

the gasket. Also unbolt the coolant tube from

e ofinde ook s
Unscrew the nuts securing the ot

rackot 1 e s, P te rackt

‘gasket (see ilustrations).

Have an assistant hold the
o stationary with @
‘screwdriver or bar inserted between the teeth
o the starertog ger rd h ranamiosion

then unscrew the crankshaft
mmwhwmmmmd

the crankshatt (see ilustration).

24 Unbott the bottom timing cover (see

25 Tum the engine by the flywheeldriveplate

unti the three bolt holes in the camshaft and
d vt

the engine
- rser a0 10 5.5 o areter ot
owe rodor twlst el hrough th speciel
nobhm.mm_m the cyinder
block. Then carefully turm the engine either
way unti the rod enters the TDC hole n the

Wetasidhophin,
27 Insert three M8 bolts through the holes in
oo et and injection pump sprockets.
and screw them into the engine front plate

28 Loosen the timing belt pivot nut
and adjustment bolt, ‘e turs the wracket

anti-clockwise to release the tension and
toighisn the adjusiment bol ia hold the

tensioner in
- e e timing boh ith an arow to
normal direction of turning then

23.21A Removing the water pump inlet 23218 Coolant tube mounting on the rear  23.21C_Coolant tube mounting on the
K

of the cylinder bloc!

front of the cylinder block



g o
23.40 Removing the engine front plate

remeve  from the camshat, kfection pump,

Remove the gasket.
31 With the injection pump sprocket held
stationary by the timing bolts, unscrew the

23.39A Right-hand engine mounting
bracket

central nut to release the sprocke from the.
pump shat taper. Remove the timing bolts
and the pump sprocket with its nut and puler,
and recover the Woodruff key if it is loose
(see illustrations). The puller s incorporate
in the sprocket by means of the plate bolted
over the nut, and the nut has an outer
shoulder that bears against the

32 Similarly unscrew the bolt from the
camshaft sprocket and withdraw the

sprocket.
33 Slide the sprocket from the crankshaft
‘and recover the Woodnuff ke f it i

34 Unscrew the bolts and remove the water

pump from the cylinder block. Remove the

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

it e fecion
30" Unboh and remove the mounting bracket
(see llustration).

Engine repair procedures ~ 2¢25

1 Unscrow e tiing bolterserer
adjustment tool may no
e seato .m the uns«mu pinger a8
tensioner arm
o, 11

the

arm_pressed against the plunger  (see

38 Romove the plunger and spring (see
nustraton)

39 Unscrew the botts and remove the engine
meuntng racker ang. the g oo
tormediate roller and bracket (see

lustrations).
40 Unbolt the engine front plate  (see

41 Progressively unscrew the cylinder head
bots i the reverse rder 1o hat shown in
ilustration 9.4 the washers.

& Peloase the cyinder nead. fom the
cylinder block and location dowel by rocking
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2357A Lift out the crankshaft

it Liftthe head from the block and remove the
o

ot
43 Remove the clutch if appliicable then hoid
e fywheslidvopiate satiorary with o
screwdriver or bar inserted between

of e sare ing goa and e anamission
location dowel. Then remove the
bolts and it the flywheeldriveplate from the

44 Invert the engine and unbolt the sump.
Remove the gasket.
Unscrew the three bolts securing the oil

pump to the crankcase. Identify them for
al three are of different lengths.

46 Withdraw the L-s! pacer from
o o1 pump (1 fnied)

i

47 Remove the location dowel (f fitted), and

moage the ofl pump sprocke from the
Withdraw  the oil pump  (see

23.47 Removing the oil pump.

23498 ... and remve the Woodruft key

23578 ... and remove the upper half
bearing shells

illustration).
48 Unscrew the bolts and remove the front
il seal housing (see illustration). Remove the

gasket.
4 Ramovs the il pump chan flowed by
the sprocket. Recover the Woodruff key if it is

foose (see
» omm-mmmmq and cap
not, mark them
it a cones punch on ihe ol e i

51 Position the cylinder block sither on its
fiywheel end.

52 Tum the crankshat to bring pistons 1 and
4 10 BDC (bottom dead centre). Unscrew the
nuts from No 1 piston big-end bearing cap
then take off the er the bottor

shel.
a hammer handle push the piston
p through the bore and remove it from the

256 mmen-mmn.n

to ensure correct

©4 Remove No 4 pstn i he same man
criahet 100 o brng patons

Zand 310 506 and remor

& The main ‘veunng. caps shouid be

numbered 1 10 5 from the flywheel end. If

mark them accordingly. Also note the fitted

of the rear ol seal

block. Loosely reit the shell bearings and cap
reassembly.

68 vt the anghe then unbet and remove
. Recover the lowe
bnnn' shells kmlnn them with m-u
respective caps (see illustration).
recover the
57 Lt out the crankshat. Discard the rear ol
seal. Recover the upper half bearing shells
and k-p them together with their respective
however, identify them as the upper
m.uh (u- illustrations). Also recover
the upper thrustwashers.

Note: Refer to Section 22, before this

bench. Wipe clean the main
seats in the block and caps.
2 Wipe any protective coating from the new.

1 Position the block upside dowm en the
earing st

‘shells engage with the recesses in the seats.
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i
24.11A Slide the No 1

metal strips into position

24.12 Tightening the main bearing bolts.

3 Fitthe each side of No 2

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

7 Before fitting the caps check that the
crankshaft endfioat is within the specified
limits using a dial test indicator on the
crankshaft nose.

8 Fit the main bearing caps Nos 210 5 to their
corect locations (see illustration) and the
right way round (the bearing shell tang
locations in the block and caps must be on

main bearing, grooved side outwards. Us
smear of grease to hold them in position (see

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

9 Apply a small amount of thread locking fluid

1o the No 1 main bearng cap face on the

block around the sesig s hoes (see
ilustration).

2011C

strips

10 Press the sealing strips in the grooves on
each side of No 1 main bearing cap (see
lustration) to obtain

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
sealing strips are first removed.
11700 ot sdes o e e iips and hold
them on the sealing strips. Fit the No 1 main
bearing cap, insert the bolts loosely, then
arefully pull out the metal strips with a pair of
rs in a horizontal direction (see

illustrations).
12 Tighten the main bearing bolts evenly to
the specified torqus (see

13 Gheck that the crankshat rotates freely -
there must be no tight spots or binding.
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-lmmalwmmlnwem
the longest bolt through the dowel

m:mmnmwmulmmmw

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

e oo e

llustration).
the oil seal points outwards and

piston. With Nos 1 and 4 crankpin at BDC
insert No 1 piston in the bore at the flywheel
) aut-out

2 Wt chva 14 Waleue i o% St

:n unng a hammer hande tap the piston
through the ring compressor and into the
bore. Guide the connecting rod onto the

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 Couckthat the pleisn tig gupe; are

18 qmmmw- clmlm!mn
press the shels into position 5o that the

together
bearing, making sura it Is the correct way
21 Fit the nuts and tighten them to the
. Tum the crankshaft fo check

specified
for free
2

frort roosng svts o block an bot scen,
Position a new gasket on the block and refit

rofit and tighten the plug.
31 Locate the flywh on the
crankshaft dowel.

32 Apply locking flul

the threads of the
Sote nsrt . mu vomten tem 1o he
torque  while holding  the
nymuuamwu stationary  with &
inserted between the teeth

o ihe taer g Qo an o paramiason

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

38 Poston the cylnder block uprigt n the
» Mmmwmmmm

19 Ol the bores, pistons, crankpins and
shelis. Fit a piston ring compressor to No 1

anMi2x

(30 1bf
¥ owe Hsraton Ay oxcossiv tghinoss

35 Loc th conect cylinder head gasket




24.428 ... and tighten the bolt to hold the
tensioner n the released position

(see Section ) on the block the right way
Tound with the identification notches or holes

m the crankshaft clockwise (from
timing belt end) until pistons 1 and 4 pass.
BOC and begin to rise. Then position them
halfway up their bores. Pistons 2 and 3 wil
Seo be at thok m‘wly postions, bul
joodruff ke

v

o the bucket tappets.
38 Lower the cylinder head onto 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

2441 Inner bott location for the engine
‘mounting bracket (arrowed)

Mt 1N T Soh gt s gt

40 nmmmcmmm, 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

o bt Do ot kgt e mevming e
bolt on the inside face of the engine mn
plato (soe iustration).

42 Insert the timing belt tensioner spring an
plungern the mounting backet. Pross m
tensioner arm against the plunger and

brackot and oo onte. . phot st
Alternatively compress the NHM with the
‘tool described in Section 5. justment
o e vt it gt he Gl whth
the tensioner in the released position (ie

Engine repair procedures 2629

LR he ijcton purp, aign the
‘made marks then tighten the nuts

followed by the bolt.

45 Refit the water pump together with a new
gasket and tighten the bolts to the specified
torque

48 Locate the Woodruff key i the groove
then slide the sprockat onto the front of the

47 Fit the camshat sprocket to the camshatt.
Apply 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 UMIMWNI-MNMMM
et Chec tha the Woodruff ke

Ilhﬂmmmmmﬂﬂﬂvﬂm
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24.60 Bottom timing cover ftted

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 where applcable that

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

2 od m.ummg belt engaged with the
crankshaft then feed it over the roller

over the Woodruftkey.

62 Apply locking fluid 10 the threads of the
pulley bolt. Then insert It and tighten to the

specified torque whie an assistant holds the

only a half width on the injection pump
Survakat befer fooding e g bek erde

Ty anguged. it . crankahaf
sprocket. Locate the tming

sprockets.
85 W oo phet 1t Joere sachonthe
tensioner while holding the
bracket_against o -um; tension, then
slowly release the bracket until the roller

presses against the timing belt. Retighten 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 it end) unti the rod

enters
the TDG hole in the flywheel/riveplate. It is

88 Romvs e bols o the camehett snd
injection m

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

83 Locate a new gasket on the side of the
sump, refit the inlet bracket, and tighten the
nuts evenly.

64 Refit the water pump inlet together with a
new gasket and tighten the bolts.

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

‘adjustment
allow the tensioner spring to push the roller
against the timing bet, then tighten both the
justment bolt and pivot nut.
59 Recheck the engine timing by tuming the
engine until the sprocket bolt holes are
ned, and check that the metal dowel rod

ylinder block
and fit the hoses.
98 el the thermesta houeing tagether
with a new gasket, and
o nsat e o ressurs swich n e Block

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

to Chapter 4.
70 Rt the exhaust manioid, together with
Dew gaskets, and tighten the nuts evenly.

71 Refit the inlet manifold and tighten the
bolts .
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24.73 Ol separator located

e (19 angine)

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 completly damarted, a
shouid be cleaned and exam
as detaled in s

24.758 ... and coolant hose connections.

remove the piston cooling jets. Clean them

and inspect them for damage or wear and
them

f necessary.

3 Gheck the core plugs for signs of leakage

and f necessary renew them. It may be
to remove the old piugs by driling a

‘small hole and using a self-tapping screw to

pullthem out. , use a hammer to
m.mmtmwuwnﬂm
them out. Clean the seating then apply a ltte
% the v ghg o

‘sealing compound
position with the flat
‘Spread the core plug by striking e conis

the camshaft
T8 it 30 G0 e Gop ol veriltion oo
iide the oil separsior e the dpaick

72 S
tube (see illustration) an he
clip. Reconnect the Lk ventiaton

Chapter.

&:Howt corprents oo ke cheard wih

rags, a soft brush and
wmm—um:mwmm

74 Reconnect the bottom hose to the water
inlet.

pump inlet.
75 On the 1.9 engine reconnect the ol cooler
hoses and refit the oll cooler, tightening the
centre stud 1o the specified torque (see
I

76 Smear a itle engine ol on the sealing ring
ofthe oil fiter cartidge then refit it and tghten
by hand only.

77 Reft the altemator (Chapter 5.

78 Rolit the engine liting bracket to the
oyinderhead, 3o et the lowe ear enine
mounting bracks

™ Raconnect e leak ot hoses to the

80 Refi the fus pipe asserbles 1o the

tighten It 1o the spaciied torque (see
82 Where spplicable reit the diagnostic

‘can be very difficult to remove
and if left will contaminate the oil. Clean
oilways. i weter channels wih & piacs o
wire rough with compressed ai if
availablo.

3 When faced with a borderline decision
to renew a particular par, take
consideration the expected future life of the

xtensive overhauling i
stimats the ikay cost and compar with
engine.

a complete
The afironce ey net be grea and the

Cylinder block and bores

1 Check the. qmm block casting for any

83 Reconnect the wiring harness fo the
following components:
a) Atemator

b) Oil pressure switch

<) Diagnostic socket (f ftted)

:I'mﬂymwwmoiw"om
the rear of the block and from the flange
beneath the ol fiter location, and clean the oil
gallery. Refit and tighten the plugs on
completion. The water channels may be

4 Hcracks nthe beck e peced ey
be necessary to have it crack-tested profes-
sionally. There are various ways of doing
Some Invaiing special dyes and chemcal,
some using ultrasonic or electromagnetic
radiation.

8 Boro woar i iraonted b weer rdge ot

the top of the bore. For accurate assessment

= bers ricrammetr i Tegrod, haworet, &
‘measurement can be made by i

fesler blades between a piston (without rings)

and the bore wall. Compare the clearance at

the bottom of the bore, which should be

considered grounds for a rebore. Scuffs,
ust also be taken into

account.

6 the machine shop

A noly obsn the ovrzs pners and

tinge e same

e Goren o
Tebore, the g, of ropriatary ol sontrol
may be considered.

wmm

lCM-:k the crankshaft for damage or

© Examine the bearing ahelsfor wear and
scratches ing surfaces. New shells
Should be fited n any case, unies the old
ones are obviously in perfect condition and
are known to have covered only a nominal
mileage (see illustration). Refitting used

©) Oillevel sensor

the rear of the block. On Turbo models,

10 Examine the bearing journals on the
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Haynes Hint). Be careful not to scratch the
pist 3

renewal, however, is a specialist job because
faciities irod ‘bush

Repeat
0 i tnge, usiog the blades o sop the

rings fallng into the empty grooves.
the third ring incorporates an mpander.
/ays remove the rings from the top of the

24 New gudgeon pins and circlips are
supplied when buying new pistons. The
rods themselves should not be in

connecting
need of renewal unless seizure or some other

Check the gaps with the rings either at the
the

must face the same way as the shell bearing

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

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

9 nage.

if present will probably mean that

or renewal is necessary. I a micrometer is

available, measure the journals in several

places to check for out-of-round and
picaly 0.025 mm

placing the thread across the journal. After

Section 1
o Eramine e petone for danage, in
particular for burning on the crown and for
Scares o ethar sigre o picking " n the
skirts and piston ring

26 Fit the piston rings using the same
technique as for removal. Fit the bottom ring
first and work up. When fiting the oil control

first insert the expander then fit the ring
with its gap positioned 180° from the

19 1f the pistons pass_this preliminary
i the ring

two rings 120" either side of the oil control
fing

grooves using a piece of old piston ring.
ur fingers - piston rings 3
Do not remove any metal from the ring

grooves.
20 Roll sach ring around ts groove to check
for tight spots. Any excessive clearance not

‘wear

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

and, unless the piston can be macl
‘accept specialrings, renewal is required.
2

correct way round (see illustration).

Flywheel/driveplate

Overhaul

27 Examine the clutch mating surface of the

Wlw-wlwuwwu Uﬂmwwviq

wmmhmm‘d rtace cracks or
can sometimes be. by

spod.li! ‘machining, provided not too much

13 Check the crankshatt endfloat using a
blade between the No 2 t

foolor

204 ot web, | i e s e
‘amount obtain new.

Sematy  di Gaoge on he and of e

crankshaft may be used for the check (see

ilustration).

S

u The pitanfnge ey be remeved frm
ch piston with the me old feeler
o or imiar thin matal srps. Caretlly

‘sure that the correct size is obtained. Piston
class is denoted an *A1” mark or no.
mark at all on the centre of the crown. The
identical code appears aiso on the comer of
inder block at the timing belt end. The
piston weight class is stamped on the crown
and must be identical on all pistons in the
engine.
22 To separate a piston from its connecting
rod, prise out the circlips and push out the

rod to ensure corect

2 Wour betwesn e gudgeen pin and the

lades i batween the g and the piston,
romove the fing and blades together (see

‘connecting
oy renawing bat the pin and ot Buan

be renewed.
28 Inspect the _flywheel/driveplate _for
‘damage or cracks and renew it f necessary.
29 Inspect the starter ring gear for damaged
or missing teath. I is not possible to obtain a
genuine Citrodn ring gear separate from the
flywheeldriveplate, and if damaged it may
therefore be 1o renew the complete
ywheslariapate Howewe, some motor
factors may be able to supply one, in which
Case the 5 g gear should bo Grled and
spit with a Cold chisel 1o remove it The new

ring gear must be heated then quickly tapped
onto the flywheel/driveplate and allowed to

jam halfway on. Too much heat and the

i
26.16 Measuring the piston ring end gaps.
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tomper of the metal may be lost causing It to
e rapidy i e, Th comect emperaure

is normally attached to the new ring gear,
However, the average DIY mechanic may
prefer to leave the job to a garage or

belt deflection under firm thumb pressure
mid-way betwsen the pulleys should be
‘approximately 5.0 mm.

5 Where appliicable, refit the hydraulic line

overhaul,
renew the cylinder head bolts especially if

6
driveplate and torque converter bolt holes, 2025 ey

7 Refit the bottom cover and tighten the bols. 1n igniton .

8 Rt the tarter motor, tighten the bols, e Lt fod curcon it

1 0n automatic transmission models make

9 Refit the TDC sensor and holder and tighten

incorporates.
40d these sutomatoaty uet e senser 10
m from the- . When fit

ing
a1 id sonsor e logs shoud be e off - the
unit can then be fully inserted until t touches

With the transmission and remains so during

2 Support the _engine it
transmission into _position. On manual
ransmission models tum the unit as required
untilthe spined input shat enters the clutch

then the

piate.
3 Push the transmission onto the location
dowss and insa the bots o i correr
locati ighten the

m pump 9
Foft the adjosiment ink. i the drvepelt
loys

1

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

the engine starts.
6 Once started keep the engine running at a
fast tickover. Check that the ollpressure light
goes out, then check for leaks of o, fuel and
coolant.

7 On pre-September 1986 models, if all is
well, continue to run the engine at 3000

the engine Cool for at least 3%
= e he fler e rom tha coolng
system_expansion- tank to any

pressure, then reft t.
9 Wordng o sach cylinderbaad bot I tum
loosen the bolt

1 fuel have

‘boen replenished and that the battery is well

e e i Rt dsel
inger.

hen actuas the pum on th foa

over the pulleys then swivel the pump to mm il esstance o fon. Paighen ihe
tension link bolt
and pivot bott. the 4 Fully depress

pedal, tumn

wmmmmwmmw iven in

1- X mary new per have boon Sind the

jne shouid be treated as new and run in at

juced speeds and loads for the first 600
Toies (1006 ) o so. Aer s mioage 5
beneficial to change the engine oil and ol fiter.
11 Have the injection pump timing and idiing
speed checked and adjusted as described in

e
/o

L o

w2



