Diesel engine in-car repair procedures 2C#5

4,11 Logating the timing beit around the
tensioner pulley

Caution: Where applicable observe the
direction of rotation markings on the belt,
12 Tenslon the fiming kel by turning the
sentrically-rmounted tensioner clockwisa; two
‘Foles are prévided in the side of the tensionar
b foe dhis purpese - a pair of sturdy right-
rged circlip pliers can be used to do this or
lerrativaly two bolts and a long screwdriver
may be used, Fiat use a special tansioner taol
‘ceated In the holes - this consists of a calibrated
o end weight. Tha waeight is posttioned 82 mm
gerg tha red to provide the cormect tension to
the balt, then the tensloner nul is tightenad.
Titten the tansidner nut 1o the specified torqus
5o lllustrations),

13 IHihe tensioner tool s not avallable, test tha
wagkon by grasping the timing belt between tha
fnger and thumb midway between the
‘camehatt and injestien pump pulléys, and
tustng A through 90° {sea paragraph 5).

-

4.12a Using two bolts and a screwdriver
to tension the timing belt

Caution: The above procedure serves only

-as a rough guide to setfing the balt tension.

The tension must be checked accurately by
a Fist dealer using the speciafl tensioner
tool, at the earliest opportunity.
14 Turmn the engine two complata tums
clockwise, chack that all the timing marks are
still aligned then recheck the timing belt
tension. If necessary carry out the tensianing
procedura again,
15 Refit the componants disturbed for access,
using the reverse of the removal procedure and
Bearing In mind the following points:
al Tighten alf nuts and bolis to the specified
torque, where given.
b} Refi the auxiffary drivebait{s) as descrbed
in Chaptar 18.

5 Timing belt tensioner
and sprockets - removal,
inspection and refifting

V(i

Timing belt tensioner
Rernoval

1 Follow the procedure for removing the
timing belt in Section 4, however it is not
recessary 1o completely remove the balt from
the timing sprockets provided it is kept fully
engaged with them.

2 Lnserew tha nut and slide the tensioner off
the mounting stud (see illustrations).

B ) P51
4.12b Tightening the tensioner nut

Inspection

3 Wipe the tensioner clean but do not use
solvents that may contaminate the bearings.
Spin the lensioner pulley on its hub by hand,
Stiff movement or excessive freeplay is an
indication of severs wear; the tensioner s not
a serviceabls: componant, and should ba
renawead,

Refitting

4 Slide the tensioner pulley aver the mounting
stud and screw on the nut.
5 Refer to Section 4 and refit the timing balt.

Timing belt idler pulley

Remaoval

& Removae the timing bell as described In
Section'd.

7 Unscraw tha mounting bolt and ramove the
idler pulley fram the front of the eylinder block
[see illustration).

Inspection

8 Wipe the idler clean but do not use solvents
that may contaminate the bearings. Spin the
idlar pulley on its hub'by hand. St movemesnt
or excessiva freeplay Is an Indication of
sevara waar; the |dler is not a serviceable
component, and should be renewed,

Refitting

8 Reflt the Idler to the front of thie block and
tighten the belt 1o the specified torgue (see
illustration).

10 Refer to Section 4 and refit the timing beit.

s .

E2b ... followed by the timing belt
tensioner pulley

5.7 Removing the idier pulley

5.9 Tightening the idler pulley mounting
bolt

2C
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5.11 Special Fiat toal necessary to
accurately position the camshaft before
fitting the sprocket

Camshaft sprocket
Removal

11 Remavye the timing belt as desoribed in
Seotion 4. & special Fial toal {sea illusiration)
i3 necessdry 1o posilion the camshaft bafere
refitting the sprocket, howsver il the original
pamshaft s being re-used, use of the special
tool can bepvoided by accurmtely marking the
camehaft position before removing  the
sproclel.

Caution: On lster 1996 modals the
eamshaft sprocket can be maved in either
direction on the camshaft location dowal.
12 Thecamshaft sprocket must now be held
‘stationary whilst the retaining belt is loosenad,
Thigia no problam an fater models whera the
sprocket incorporates holes, however some
early modsels have a sprocke! withoul holes -
arn this type Flat technicians use a speclal togl

To make 4 camshaft sprocket holding
taol, abtain two fengths of stes! strip;
about 6 mm thick by 30 mm wide or
‘similar, oria 600 mm long, the otfisr 200
mm fong {all dimensions-approximate).
Boit the two strips together to form a
forked end, feaving the bolt sfack so
that the shorter strio can pivot freely. At
the end of each ‘prong' of the fork,
“secure a boft with & nut and & focknid,
‘to act as the fulcrums; thess will
_angage with the eut-outs In the
‘sprocket, and should protride bj" about
30 mm

which clamgs on tha sgrocket teeth, |1 ihis
tool i3 not available, it may be possinte o
make up a simliizr fool, On laler modals a
aprocket holding tool can easily be mads (ses
Tool Tip).

13 On 1996-0n models mark the pasition of
the camshatl in refation 1o the cylindar head.

P i
5,13 Mote the location of the hose and
bracket when removing the vacuum pump

5.14b ., .and remove the sprocket from
the and of the camshaft

§.14a Unscrew and remove the bolt and
washer...

This Iz bast aghisved by removing the vacuudm
pump from tha fiywheel end of the head and
marking ihe haad in rsdation to the drive slot in

|

|
|

the end of the camshaft. Nota the lacation of
the hose and bracket when removing tha

vacLUm pump (sea Mustration),
14 Unzcraw and remeova the boll and washar:

and witheraw the sprocket from the end aftha

camshaft [see illustrations), MNote the

|pcation peag on the camsahaty,
Inspection

15 With the sprockal removed, axamine the
camshaft olf seal for slgns of leaking, IF

necessary, rafer to Sectlon 7 and renew it

18 Chack the sprocket teeth Tar damage,

17 Wip= glean the sprocket and camshatt
mating surfeces.

Refitting

18 Locate the sprocket on the and of tha
camshaft. On 1896-on models chack that the

camshaft i= positioned. accurately to tha

previougly made marks and aiso make sura
that the TOC mark on the sprockst s allgned
with the mark on the Inner timing cover, If
available use the spacial Fiat tool to locate the
camshalt carrectly. Hefit he bolt and washar
and lghten lo the specified torqua while
holding the camshalt sprocket astatonary
using the method descrbed praviously.
Fecheck all atignment marks.

18 Rafit the timing bealt as descrbed n
Section 4,

Crankshaft sprocket

Ceution: The crankshalt sprocket rataining
bolt has a left-hand thread.,

Removal

20 Aemove the timing belt a8 descrpadin
Section 4.

21 Working hanaafh the engine unbolt and
ramove tha {lywheal lower covar, then hold
tha flywheal slationary preferably using a tool
which engages the flywheel starter ring nsar
fmes Section 10). Alternatively have an

asslstant engage & wide-bladed scrawdrivar
wilth the starar ring gear

22 Urnscraw and ramove the crankshalt
sprockel retaining bell {left-hand thraad),
washer and spacer and slide the sprocket off
the-end of the crankshaft (see illustrations), It
Is qults tight and it will be riecessary lo bsa a

T ey e ¥
5,223 Unscrew and ramove the bolt,
waghar and spacer. ..

» and remove the crankshatt
sprocket

522b .,
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sm Unscrewing the retaining nut far the
injection pump sprocket

‘5.31a Use a puller to releasa the :B;!rnckﬂt
from the injection pump shatt

va folluwad b:,r the Woodruff key

B.31c

rocking motion to remave i, ‘Note that the
‘sprocket s ocated by an integral Key.

Inspection

23 With the sprocket rermoved, examing the
crankshalt oil seal for signe of leaking, If
necessary, refer to Sectlon B and ranaw it,

24 Check the sprocket teeth for damage.
Also check the key and if necessary renew it
25 Wipe clean the sprocket and crankshaft
mating surfaces.

Refitting

26 Slide the sprockel onto the crankshaft
and ‘engage the key with the slot In the
crankshalt.

27 Rafit the Bolt, washer and spacer and
tightan: the- bolt to the specified torgus while
holding the crankshaft stationary using the
methed described in paragraph 21.

28 Refit the timing belt as described In
Sactign 4,

6.3a Support bracket positions on the
camshaft cover

5.35 nghtnrling the injection pump
sprocket bolt

Injection pump sprocket

Removal
29 Remove the timing belt-as described In

Section 4.

30 Using & suitable tool hold the Injection
pump sprocket statlonary, then unscrew the
nut securing the sprocket to the injaction
pump shaft (see illustration),

31 Using a suitable puller remove the
sprocket from the end of the injection pump
‘shaft ant racover the Woodrufl kay from the
groova (see illustrations),

Inspection

32 With the sprocket removed, check the
sprocket leath far damags. Also check the
¥y and if necessary renew it.

33 Wipe clean the sprocket and Injection
pump shaft,

6.3b Removing the camshﬂl‘t cover ,

5.31b Remove the injection pump
sprocket . ..

Refitting

34 Locate the key in the groove making sure.

that it Is fully inserted and parallel with the
shaft surfacs,

35 Refit the sprockst anto the Injection pump
graft than refit the boltand weasher and tightan
the tolt 1o the specified torque while holding
the sprockel stationary (see illustration).

38 Refit the timing belt as described In

Saction 4,
:ik
N

gy

6 Camshaft cover -
removal and refitting

Removal

1 Aemoyve the gir ducting from the camshaft
cover as described in Chapter 40, Sectian 2.
2 Unclip the cootant hosas from the camshaft
govar and tie them aul of tha way,

3 Nota the position ol the support brackets
then progressively unscrew the mounting
baits from the top of the camshaft cover and
lift off the cover [gee illustrations). If it sticks,
do net attempt to lever U off - instead free it by
working around the cover and tapping it lightly
with a soft-faced malist, ' i

4 Recover the camshaft cover gasket.
Inspect the gasket carefully, and renew [t if
damage or detericration is evident (see
llustration).

§ Clean the mating surfaces-of tha cylinder
head and camshaft cover thoraughly, removing
all traces of ol and old gasket - lake oara (o
avoid damaging the surfaces a5 you do this.

6.4 ...and gasket

2C
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Refitting

6 Locate a naw gasket on the cylinder heat
and make sure It s correctly seated.

7 Lower the cover onto the gasket rmaking
sure the gaskel |s not displacad,

8 Ingert the mounting bolts and tighten them
securely in a progressive seguance, Posltlon
thia suppart bracksts as noted during removal,
9 Clip the coolant hosss in pogition than refit
the alr ducting,

7 Camshaft oil seal - =
renewal %‘
-~

1 Aemove the timing belt and carrshaft
sprocket as describad in Sectlons 4-and &,

2 Using a sultable hooked instrument,
ramove tha oll seal from the cylinder head
leking care nol to damage the surdace of the
camehaft, Altarmatively drill 2 small hola 0 tho
oll seal and |nsart a self-tapping sorew - tha
seal ¢an then be removed by pulling on the
scraw with a pair of pliers.

3 Clean the szating In the cylindar head and
the gnd of the gamshafl. To prevent damaoga
1o 1he rew oil =eal as |t is being fitted, wrap
spme adhasive lape around the end ol the
camshaft and lighthy oil it

4 Dip tha new oll seal In ol then locate It over
1he eamshaft making suro that the seating lips
are facing inwards,

5 Using a sultable tubular drift, drive the all
seal squarsly into (ke cylinder head. Remove
the adhesha tape,

B Refit the camshati sprocket and timing bel
with refierence to Sections 6 and 4.

8 GCrankshatt oil seals -
renewal

-k

R

Front (right-hand side) oil seal

1 The front oil seal iz locatad in the: oll
pump casing an the fromt of the crankshafl,
Remove the timing belt as described in
Section 4 and the crankshaft aprocket as
describad in Saction 5,

2 Using a sullable hooked instrumert, remove
tha ail seal from the ofl pump casing taking
pare ot lo damage the surface of the
crankstafl, Altermatively drill & small hale in the
oll soal and insart 8 self-tapping screw - the
seal can than be ramovad by pulling on the
scraw with a pair of pliers,

A Clean the seating in tha oll pump and-tha
surface of the crankshalt. To prevent damage
to the new ofl seal as It Is belng fitlad, wrap
same adhesive tape around the end of tha
crankshatt gnd lighthy afl it,

4 Dip the new oil seal in oil then oifer it up 1o
the il pump casing making surs that tha
aealing lips are facing inwards,

8.Ba Rear oll seal and housing

5 Uskng a suitable tubular drift, drive the oil
seal sguarsly into the casing, Remaove the
adheslve tepe.

& Rellt tha crankshaft sprocket and timing
halt with refarenco to Sections 5 and 4,

Rear (lefi-hand side} oil seal

Note: The folowing paragraphs describe
ranewal of the rear ol seal leaving the housing
in pogition. The alternative mathod i3 to
ramove tha housing and renew the ol 'seal an
fhe bench, however there s then the
possibiity of damaging the sump Gasket.
Refar to Chapter 20 for details of remouing
the rear oif seal housing,

7 Remova the flywhesl as descnbed in
Saction 10

B Using & suitabie hoowsed instromdnt, remove
the il saal from the raar oll-seal housing taking
gare not to damage the surfage of the
crankshaft, Altermatively drill a gmall hola n the
olf seal and insart & self-tapping screw - the
zeal gan then be removed Dy pulling on the
seraw with a pair of pliers {see llustrations),

g Clean the seating In the housing and the
zurlace ol the crankshaft. Check the
arankahaft for baers wivich may damage the ol
seal lip of tha new seal, and If necessary Use a
fine file 10 remaove them,

10 Dig the naw =eal in clean engine oil and
carafully locate it over the crankshalt rear flange
miakireg sure hat it the corract way round.

11 Frogressively tap the oll seal into the
housing kesping it square to prevent distortion,
A bleek of woed i useful for this purpose.

12 Aalit the flywheal with reference to
Section 10,

8.Bb Using a seli-tapping screw and pliers
to remove the rear oil seal

9 Cylinder head - §
removal and refitting 2
-~

Removal

Mote: The eylinder fiead boits are of special
splined design and 5 Fial fool skould be
obtained to unscrewthem, A Tark key will nat
fit howsver In practize | was found thaf a
cloge-fitting Allen key could be used g2 .an
altamative.
1 Digconnect {he battery negative tarminal
irafer 1o Disconnecting the baltery in the
Referance Segtian of this manual).
2 Hemove the baltery eps described in
Chapter 5A,
3 Refar to Chaptar 1B and carry out 1he
foliowing:

&) Drain the engine o,

&) Drair the cooling system.
4 Aamova the timing belt as deseribed in
Sectlon 4. i
5 Unbalt and removs the relay guard and
bracket from the left-hand side of the engina.
6 Unboit and remove the battery mounting
tray and disconnect the wiring and lnes frem
the modulater valve and ralays.
T Remaove the air eleaner assambly and air
duet with reference to Chapter 4C.
B Loosen the clip and disconnaot the vacum
hose from the vacuum pump on the left-hand
end of the cylinder haad,
B Loosen the cfips and disconnect the
madiator top hose from the oylinder head
outlet, Also disconnect 1he heater (nlet hose
from tha thermostat housing.
10 Looson the cofips -and disconnecst the
expansion tank and heater outlet hoses.

11 Identify all wiring connectors  then
disgconnect them from the oylinder haag,

12 Upscraw the expansion tank mounting
screws, then disgonnact the expansion tank
hoszs at thelr sonnections to the enaing,
Remove the expansion ank from the engine
cempartment.

13 PBeleaze the clip and disconnscl the
crankeasa broather from the left-hand redr of
the eylinder head.

14 Unbolt the power steering pump uppat
cover bracket then unsorew Lhe pivot and
adjustment bolts while leaving the fluld hosas
&1l attached, Heleasea the drivebelt (il stll In
placs) then tie the-purhp to the bulkhead,
15 Loosan the clips and disconnect tha shaort
coofant hase from the cylinder head outlat 1o
the coolant pump (see illustration).
16 Al the rear of the engine, unbolt and
disconnest the oil deljvery pipe from ths
turbocharger  |where - applicable]l  and
crankcass (see llustrations).
17 Digconnect the return hoss from tha
tharmostat housing to the coolant pump {see
Hustration),
18 Unbeclt the metal cosdamt return pipe ang
pull it out from the: coolant pump inlaf elbow
{zee llustrations).
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9,15 Short coolant hose from the oylinder
head outlet to the coolant pump

18 Where appiicable, unscrew the bolts
retaining the bracket to the turbocharger and
the crankeasa (see illustration).

20 Unscrew the nut and alide the timing balt
fansioner off its stud.

817 Disconnecting the retumn hose from
the thermostat housing

_8.24 Unscrewing the union nuts from th
injection pump

9,16a Disconnecting the oil delivery pipe
from the turbocharger

21 Releasa the fusl supply and return hoses
from the supports on the cylinder head.

22 Unscrew the union belt and disconnact
the fusl supply hosa from the filter an tha
bulkhead.

23 Logsen the clip and disconnect the fuel
return hosa from the injection pump.

24 Unscrew the union nuts while holding
insert flats, and disconnect the fuel supply
lines fram the Injectors and Injection pump
(see |llustration), Cover the apartures to
prevant dust entry.

25 Dizconnect the glow plug supply wiring
from the terminal on Mo 4 glow plug heater on
the front lefi-hand side of the engine.

26 Discennect the wirng from the maximum
coolant temparature connector on the front of
thie enginge,

27 Disconnect the fuel retum line frem Ko 1
injector,

9,18b Removing the metal coclant raturn
pipe from the coolant pump

8.31a Baolts securing the inner timing
cover to the eylinder head

8,16b Ol delivery pipe location on the
crankcase

28 Unscraw the nuts securing the axhaust
front pipe to the exhaust manifold. Where
necessary, Use a scrawdriver to bend back
the lock tabs. Lower the front pipe and
recover the gasket.

28 ‘Whare applicable, remove the clip and
disconnect the oil retumn hose from the
turbocharoer 1o the sumgp.

30 Remove tha camshaft sprocket as
described in Section 5.

31 Unscrew the bolts securing the timing belt
inner covar to the cylinder head and Injaction
pump bracket, then remove the Inner cover
(see illustrations).

32 Unbolt and remove the camshall cover
and recover the gasket. Note the location of
the support bracksats,

33 Unscrew and remove the bolts and
washers |ocated on the front of thia cylinder
head, slongside the injectors (see illustration),

2.19 Unbolt the bracket retaining the
turbecharger and manifold to the crankcase

9.31b Removing the bolts securing the

inner timing cover to the injection pump/ail

filter bracket

2cC
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9.31c Removing the inner timing cover

34 Waorking In the reverse of the sequance
shown n illustration 9.52a prograssively
slacken the main intermal cylinder head bolts,
by halt-a turm at a time, until all bolts can be
unssrawed by hand, It will ba necessary to
alightly turn the camshafl In order to remove
the bolt focated &t the rear flywhes| end comer
as the camshaft lobe restricts access (see
illustrationsz). Note: Figt recommend Hhat the
cilindar head bolis should be renewed if they
have been usad more than 4 times, As It may
net be possiple lo determing how many mas
the bolts have besn used, and considering the
stress to which the fisad bolts are under, it s
highty racommended that they are renewed as
& matler of course. Retaln the washars from
theold bolts as it is permisstble fo re-tse (hese
uniess thel show visible signs of distortion or
damage.

35 Check that nothing remalns connected o
the-cylinder head, than lift the head away from
the cylinder block (see lllustration); seck
gesistance il possiblz, as It is a heavy
magembly, espaclally as it is baing ramoved
pomplate with the manifolds and lrbochangar.
If prafarrad ramove the manifolds first.

38 With the cylinder head on a work surface,
urscrew the nuls securing the inlet and

N a tap /s not avaifable, make a hame-
‘made substiute by cutting & slot {4)
‘down the threads of one of the old

Di’ﬂﬂdﬂ'r hnad bolts, Aﬂa." use, the bait:
.haau'm haﬂufuﬂ'.andﬂm shmirm

wmwd‘rlur a.'nt t‘E}’.‘n the fn-p af Hru
bolt, to aliow it fo be unscrewed

8.33 Remaoving one uf thra bolts at the
front of the cylinder head

o.34b Tum the camshaft slight!y to
remove the rear fiywheel end comer bolt

exnaust manifolds and withdraw them from
the studs togethar with the turbooharger,
whera applicabile,

37 Recover the gasket from the studs.

38 If the cylinder head is to be dismantled for
avarhaul refer to Chapter 20,

Preparation for refitling

38 The mating suracas of the cyiinder head
and oylinder blockicrankcase must be
perfactly clean betore refitting the head. Usae a
hard plastic or wood scraper fo remaove all
traces of gaskel anc carbon, also clean the
pleton crowns, Take particular care-during the
cleaning operations, as aluminium alloy is
sasily damaged. Alsg, make sure that the
garbon Is not allowed to entar the oll and
water passages - thiz is partioulary impersnt
for tha lubrication svstam, ‘as carbon could
blogk tha oll supply to the angine's
companents. Using adhesive tape and paper,

8.42 Checking the piston protruston with a
dial gauge

9.35 Lifting the eylinder haad off of the block
- npte the protectors fitted to the injectors

seal 1he water, il and bolt holes In the
cylinder blockfcrankcasa.

40 Chack the mating sufaces of the cylinder
block and eyiinder head for nicks, deep
soratchas and -other damage. | slight, thay
may be removed carefully with abrasive
paper,

41 ‘Ciean out the cylinder head bolt drillings
using @ suitabla tap, |f & tap Is not avallabie,
miake a home-mada subslilute (see Tool Tip).
42 Befara refitting the eylindsr head tha
corect pew gasket must be salacted,
although Uniess new platons have been fitted
tha naw cylindar head gasket will be the sams
thickness as the old ons The following
procedure will verify the correct thickness
required. Using a dial pauge positionsd on the
cylindar Glock, chack the protrusion of sach
piston by lurming the crankshalt until the
relevant pigton Is at TDC (ses lllustration),
Make a note of the protrusion for aach
eylinder then add them up end divide by 4 ©
give o mean averege protrusion, Using tha
followlng table selsct the comect gasket - tha
notches are located an the front rdght-hand
ent of the gasket,

Average piston Gasket Mumber
pratrusion thickness of notches
=003 to=-01mm 1.85mm -
0.1 0.3 mm 1.80mm i
D3toD43mm  1LBSmm ]

Cautlon: The cplinder head gasket Is mada
of special material which hardens white the
engine is running. Keep the gasket seafed
in fis plastic bag uniil just before fitling.
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9.48a The locating dowel in the cylinder
block

43 |1 Is possible for the piston crowns o
stike and damage the valve heads. if the
camshaft is rotatad with the timing belt
ramoved and the crankshaft set to TDC. For
this reason, the crankshaft must be set toa
pasition other than TOC on No 1 cylinder
befare the cylinder head is refitted. Use a
socket on the crankshaft pulley centre bolt to
furn the crankshatt in ite nermal direction of
ratation, until all four pistons are positioned
haifway down thelr Dores, with Mo 1 pisten on
s upstroke - approxdmataly 90° bafore TOGC.

Refitting

& |f the manifolds are being rafitted befora
refitting the cylinder head procesd as follows,
otherwize fit the manifolds later when thea
head ig refitted. Ensure that the. inlet and
gxhaust manifold mating surfaces are
complelely clean, then |ecate the new gaskel
on the studs.

45 Locate the inlet and exhaust manifolds
togethar with the turboecharger, where
gpplicable, on the studs, Refit the nuts and
washers and tighten to the specified torgue.

ereer

8.52a Cylinder head balt tightening
sefquence

e T ALFY =

8.52b Tighten the cylinder head balts to

the Stage 1 and Stage 2 settings using a
torque wrench

8.46b Locating the cylinder head gasket
on the block

46 Lay the new head gasket on the cylindsr
block engaging it with the locating dowel, Tha
word ALTO must be uppermost (see
ilustrations).

47 As @ means of focating the cylinder head
accurately, cut the heads from two of the old
cylinder head bolts, Cut & slot, big enough for
a screwdrivar blade, in the end of each bolt,
These oan be used as alignment dowals to
assist in eylinder head refitting, howaver if tha
head is being refitted without the manifolds i
iz not necessary to take this actian,

48 With the haelp of an assistant, place the
cylinder head assembly cantrally on the
cylinder block ensuring thal the locating
dowsels engage with the haoles In the cylinder
haad, Cheok that the head gasket |s comactly
zeated before allowing the full waight of the
cylindar head to rest on it

49 Where necessary, unscresy the homa-
made allgnment dowals, using a flat bladed
scrawdriver,

50 The oylinder head bolt threads must be
clean, Dip the bolts in engine oil, and allow
them to drain for thirty minutes,

51 Carafully entar each bolt with washer into
its relevant hole (o nat drop them in) and
sorew in, by hand anly, until finger-tight.

52 Working progressively  and  in the
sequence shown, first lighten the cylinder
head bolis to their Stage 1 torgue setting,
using & lorque wranch and suitable socket
[see illustrations). Go round again, in the
asaquence shown, and tighten the bolts to the
Stage 2 torque setting.

53 Cnce all the bolis have been tightened o
their Stage 2 setting, working again in the

=

9.46c The word ALTO must be uppermost

agiven sequence, angle-tighten the bolts
through the specified Stage 3 angle, using a
socket and axtension bar (see illustration). |t
Is recommended that an angle-measuring
pgauge is used during this stage of tha
tightaning, to ensure accuracy. If a gauge 15
not available, use white paint 1o make
alignment marks between the bolt head and
cylindsr head prior to tightening; the marks
can then be uzed to cheok the bolt has bean
rotated through the correct angle during
tightening. Repeat for tha Stage 4 setiing,

54 ‘Aefit the cylinder head front retalning
bolts and tightan 1o the spacified torgua.

85 Hafit the camshaft cover together with a
new gaske! and lghten tha bolts
prograzsivaly to the specified torgue,

56 The ramaining procedurs is @ reversal of the
removal procedura roting the following points,

al Tightan alf nut and bolts to the specified
torque where givarn,

b When refitting the metal coolan! pipe o
he soolant pump, Lse a new O-ning (see
fustration),

¢l Aefit the timing bait with refarence to
Sachion 4.

o) Lisa a naw exhaus! front pipe gaskat,

&) Refit the auxiliary dnvebelljs) a5 described
in Chapter 18,

{] Refer to Chaptar 4C when refitting the &ir
cleanar and air duct,

g Refil the coaling system and fill the
anging with new oll with reference fo
Chapter 18

57 Refar to Chapter 20 when starting the
angira far the first tma,

2C

8.53 Angle-tightening the cylindar haad
bolts to the Stage 3 and Stage 4 settings

9.56 Use anew O-ring on the coclant pipe
before refitting it to the pump
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10.2 Lecking the flywheel using a home-

made tool
§
Removal

1 Ramove the transmisslon and clulch as
dasoribed in Chapter ¥4 and &,

2 Lock the flywheal In pasition using a homa-
mada locking tool, fabrcated from a plece of
scrap metal. Bolt it 1o one of the transmliasian
belihausing mounting holes (see illustration),
Marlk the position of tha flywhaal with respact
to the grankshaft using & dab of paint. Note
that although thera is only ong location dowal
or the flywhasl, there ars twe hales in tha 2nd
ol the crankshafl and it is therefore possibla
i lecate the flywhaal 1807 out resulting in he
timing mark baing In the incor@ct position,

3 Unsorew and remove the flywhaal mounting
bolts then [t off the fhywhesl, Racover tho
spacer plate (see illustrations). Discard the
flywhaal retaining bolis: new ones must e
uged an refitting,

10 Flywheel -
removal, inspection
and rafitting .

Inspection
& |f the fiywheel's cluteh mating surface =
desply scored, orackad or  otherwiss

damagad, the llywhael must be renewed.
However, It may be possible 1o have I
surface-ground: sesk the advice of a Fiat
dealar or engine reconditlaning specialist,

B If tha ring gear is Badly worn or has missing
teath, the fiywheel must be ranewad.

Refitting

& Clzan the mating surfaces of tha flywheel
and crapkshafl, Remove any remaining
locking compound from the threads of the
crankshalt holes, uslng the correct-size tap, if

avallable,

HAYNES

HINT| the thraads of one of the old

—— flywhoe! bolts with a
hacksaw, and use the bolt to remove
the locking compound form the
thraads,

If @ sultable tap is not
availabla, cut two slols down

7 1f the new flywhes| reteining bolts ara not

i F RS T
10.8a Location dowel on the flywheel

supplied with their threads aiready pre-
coated, apply a sullable 1hraad-locking
sompaund to the threads of each bolt,

8 Ofter up the flywheel to the crankshatt, using
the alignment marks made during removal, and
fit the maw retaining talts togather with tha
spacer plate {sea (lustrations),

9 Lock the {lywheel using the mathod
amployad on dismantiing, and tighten the
retaining bolls to the spacified torgue,

10 Fefit the clutch as described in Chapter &,
Remaove (he locking teal and refit the
transmission as described in Chapter 7A,

~

11 Engine mountings -
inspection and renewal

Inspection

1 Finmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (sea Jacking and vehicle suppor).
2 Check thie mounting rubbers ta s8a if they
are gracked, hardened or seperatad from the
metal al any paint; renew the maunting i1 any
sueh damage or deterloration is svident,

3 Chack that all the mounting’s fastenss are

securely tightaned,

4 Using -a large scrawdriver or a crowbar,
check for wear [ the mounting by carafully
igvering against It 1o cheek for free play, Where
thiz is not possibla enlist the sid of en sssistant
to move the anoineftransmission back and
farth, or from side to side, while you watch the
mourting. Whils some free play s 1o be

10.8b. Ingerting tha flywhaeel bolts

axpacted even from new componants,
excessive wear should be obvious, || excessive
frae play = found, check first that the fasteners
are corractly securad, then ranew any wern
companents &s described below,

Renewal

Right-hand mounting

§ |t not already done, firmly apply the
Handbrake, then jdck up the front of tha car
and support [t securely on axla siands (see
Jacking and vahiale support)

& Place a trelley [ack beneath the right-hand
side of 1he engine, with a block of wood on
the jack hsad. Faise the jack until it |s
supparting the vslight of the enalne.

T Unscrew the balts securing the rght-hand
mrounting to ihe body (see Mustration),

8 Unzcrew the special long nut securing the
mounting to the anglne and racover tha
washers:

11.7 Right-hand angine mounting viewed
fram bealow
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i
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11.15 Left-hand engine mounting viewed
from below

B Lower the engine sufficiently to remave the
mounting from the engine bracket,

10 Locate the new mounting in the engine
bracket, refit the nut and washers and tighten
SEGUrEly.

11 Raisa the engine and rafit and tighten the
meuriting-ta-body bolts.

12 Remove the trolley jack and lower the
vehicle to the ground.

Left-hand mounting

13 If not already. done; firmly apply the
handbrake, then jack up the front of the car
and support it securely on axle stands (sea
Jacking and vehicle suppart).

14 Place a trolley jack bensath the trans-
mission, with a block of wood on the jack
head. Ratsa the Jack untll it is supporting the
weight of the engine/transmission.

15 Unscrew the bolts securing the lefi-hand
mounting to the body (sea illustration).

16 Unscraw the nut securing the mounting to
the lransmission bracket and recover the
waehers.

17 Lower the transmission sufficiently to
remaove the mounting from the transmission
bracket.

18 Locate the new mounting in  the
transmission bracket, refit the nut and
washers and tighten sacuraly.

1% Ralse the engine and refit and tighten the
mounting-to-body bolts:

20 Remave the trolley Jack and lower the
vahicle to the ground,

Rear mounting

21 If not already done, firmly apply tha
handbrake, than jack up the front of the car
and support it securely on axle stands (see
Jacking and vehicle support),

22 Working beneath the vehicle, unscrew the
balts securing the raar engine mounting ta the
underiody {see illustration).

23 Temporarily support tha: weight of tha
anginedtransmission using a trolley jack.

24 Unbolt the rear mounting assambly from
{he transmission and withdraw from undar the
vehicle,

25 Unscrew ke bolt snd separate the
brackel from the mounting.

2§ Fitting the new mounting is a reversal of
the removal procedurs.

Ao

11.22 Rear angine mounting viewed from

below
12 Sump - _ <3
removal and refitting : ;{-:
X

Removal

1 Disconnect tha battery negative terminal
refer to Disconnecting the Lattary in the
Reference Section of this manual).

2 Firmly apply the handbrake, then [ack up
the front of the car and support it securaly on
axle stands (aes Jacking and vehicle support).
3 Draln the angine oll as described in Chap-
ter 1B, Where applicable, remove tha scraws
and lower the angine undertray away fram tha
vahicle,

4 On turbo ‘models disconnect the turbo-
charger oll draln hose from the sump (see
illustration).

5 Working around the outside of the sumg,
progressively loosen and withdrew 1he sump
retaining bolts.

& Break the joint by striking the sump with the
palm of your hand, than lower the sump and
withdraw It from undameath the vehicle.
Racover and discard the sump gaskst.

7 While the sump Iz removed, take the
opportunity to check the oil pump pick-
up/strainer for signs of clogging. If necessary,
cledan or renew the sirainer.

Refitting

& Thoroughly clean the sump inside and out
ensuring that all tracas of gasket are removed
from the mating surfaces of both the sump
and the eylinder biock/crankease.

12.4 Turbocharger-to-sump oll drain hose

8 Ensure that the mating surfaces are clean
and dry, then apply & little grease to the
surfage of tha sump, This will retain the gaskst
in position while refitting the sump.

10 Lay the new sump gasket In position on
the sump mating surface, then offer up tha
sump and refit the retaining bolts, Tighten 1ha
bolts evenly and progressively 1o the spacified
tarte, '

11 On turbo models reconnect tha turbo-
charger oil drain hosa.

12 Lower the vehlcle to the grodnd then refar
to Chapter 1B and relill the engine with the
specified grade and quantily of oil.

13 Reconnect the battery negative terminal,

]
.

VL

13 Qil pump and pick-up tube -
removal, inspection
and refitting

Removal

1 The oll pump Is mounted an the timing balt
end of the cylinder block and Is drivan by flats
on the crankshaft nose. Incomporated In the oil
pump body |s the crankshalt oll seal,

2 Remowe the timing belt as desaribed in
Section £, and the crankshaft sprocket as
desoribed in Section 5,

3 Ramiove the sump as describad in Saction 12.
4 Unscrew the bolts securing the pick-up
tube to the bottem of the oll pump:. Also
unscrew the bolt sacuring the tube to tha MNa 2
main bearing cap. Withdraw the tuba fram the
ofl pump and crankcase. Recover the gaakat
(see illustrations).

13.4a Removing the oll pump pick-up
tube. ..
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1:!.5 Note the location of the l:rag-kut an 13,6 Prising the QII saeal frnrn the ofl pump  13.7 Unlng an impact drivar to lunﬂﬁn 1.ha
the oil pump housing oll pump cover screws

12,88 Reroving heinnet Folr ... 13.8b ... and outer rotor ' 13.92 Depross the relief valve callar and
remove the retaining plate. .. 4 {

13.9e ...spring ...

13.9e Ol pump housing and components 13.10a Checking the outer rotor-to-casing 13.10b Checking the rotor endplay
clearance




Diesel engine in-car repair procedures 2Ce=15

o Be. -y
13.14 Fitting the new ail seal to the ofl
pump casing

B Unscrew the bolts securing the oil pump ta
Ihe frent of the cylinder block and withdraw it
over the nose of the crankshaft. Nole the
location of the bracket (see illustration).
Hecover the gasket.

Inspection

B Prise the oil seal from the front of the oil
pump using & screwdriver (see lllustration),

7 Unscrew tha crosshead screws and [ift aff
the cover. The screws are tight and are best
loosenad using an impact driver (see
ilustration).

8 Lift out the two rolors keaping them
identified for posltion in relation to each other
{see illustrations),

9 Depress the reliel valve collar, than extract
tha retaining plate and withdraw the seat,
spring and valve |[see [llustrations).

10 Clean the pump thoroughly, and Inspact
tha rotors for signs of damage or wear, Using a
feetar blade, check the wear betwean the outer
rotor and ol pump casing. Using the feelar
plade and a straight-adgs, check the andplay
of the rotors, |f the rotors are worm in excess of
the specified amount given in Specifications,
the ofl pump should be renewad as a complete
unit {see fllustrations).

11 Check the condition of the ralief valve and
saating - If warn excessively the pump must
b= renawed.

12 If the components are in good condition,
reassemble the pump using a reversal of the
dismantling procedure. Before fitting the cover
the rotors should be ciled and the cavily

13.15 Engine oil dipstick rubber grammet
in the oll pump casing

betwoen them filled with clean enaina ofl. Make
sure the cover screws are fully tightened,

13 Thoroughly clean the mating surfaces of
the oil pump and cylinder block.

14 Dip the new oil seal in engine oll then
locata it on the front of the ol pump with the
sealing lips facing inwards. Use a suitabla
tubular drift {or-secket) to drive the seal into
the oil pump casing (see illustration),

16 Examine the dipstick tube rubber
grommat in the oll pump and renaw it If
necessary [see llustration).

Refitting

16 Smear & little engine oll on both sides of
the new gasket then locate it on the cylinder
block (see illustration).

17 To prevent damage to the new oll seal as
it Is passed over the nose of the crankshaft,
wrap some adhesive tape around it and lightly
all it.

18 Carafully locate the oil pump over the
crankshaft taking care not to damage the ail
seal then Insert the bolts loosely, Remove the
adhesive tapa (see illustration].

18 Using & stralght-adge, position the oil
pump ga that the sump mating surface |s lave
with the surface of the crankcase (sea
illustration). With the pump correctly
positicned, securely tighten the bolts in an
evan and progressive sequencea,

20 Refit the oil pick-up tube together with a
new gasket, and securely tighten the
maounting bolts.

21 Rafit the sump with reference ta Section 12,

13.18 Locating the oil pump over the end .
of the crankshaft

13.19 Checking that the oll pump and
sump mating surfaces are correctly

13.18 Positioning the oll pump gasket on
the cylinder block

22 Hefit the crankshaft sprocket with
rafarence to Section 5 and the timing belt with
raference to Section 4,

23 When starling the engine, let it ldle until
the il pressure waming light goes out.

14 Dﬂmu!al‘- T
~ removal and refitting

Removal

1 The oil cooler is located on the right-hand
side of the engine compartmeant, First remova
the front bumper as described In Chapter 11,
2 Unboilt the suppart bar for the radiator and
oil cooler,

3 Supporl the oll cooler then unscraw the

upper mounting boll, Lower the cooler to the

axtant of the hoses,

4 Position a container beneath the cooler
than unscrew the Inlet and outiet union nuts
and disconnect the hoses from the oil filter,
Mote the fitted positions of the hoses for
comact refitting. Allow the oll to drain into the
container.

5 Fully unscrew the union nuts and
disconnect the hoses from the ail cooler.

Refitting

& Refitting is a reversal of ramoval; but top-up
the angine oil level as necessary. Hun the
engine and check for leaks,

S,

aligned with a straight-edge
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Chapter 2 Part D:
Engine removal and overhaul procedures

Contents

Crankshaft - refitting and main baaring running clearance check ... 12 Engine averhaul - dismantling sequence ........ piathoaise Fatea e 5

Crankshaft - removal and inspection . cocaiviiiiinn e 8 Englne overhaul - genaral [nformation ..o coiiiiai i 2

Cylinder block/crankcase - cleaning and Inspection . . ..., ... 9  Englne overhaul - reassembly sequance . S PR DE RN PR

Cylinder head - dismantiing, cleaning inspection and reassembly .. 6 General Information ........oooiiiiiiniiiire s ianee o1

Engine and transmission - removal, separation, connection and Main and big-end bearings - lnsPa:ﬂnn and selection ... ........ 10
PRREIEE L o s e T kA e e e 4  Plztons and connecting rods - removal, Inspacl!nn rafitting and blg—

Engine and transmisslon ramoval - r'nathuds and precautions ... .. 3 end bearing running clearance check . T b

Engine - Initial stari-up after overhaul and reassembly ... ........ 13

Degrees of difficulty

Easy, suitable for Fairly easy, suitable T, | Fairly difficult, Eﬂfﬁu.llt.mrtabl&fur % Very difficut, R
novice with fitte for beginner with § surlab’efurmpatam RN | suitabiefor sxpert DIY Ry
exparienca 2 | some experience g DY mechanic or professional &:
Specifications
Engine codes See Chapter 24, 28 or 2C.
Cylinder head
Camshaft bearing dlametars:*
Patrol engines:
Mo BaErng. ool i i b e e e e T e 24.045 to 24.070 mm
MO ZBeanng ... coveeeiiiiimmsairiiesarsiiieraeaye  23.94510 23.570 mm
O B EBEAMG -y v vrreeerrerrrennsinrrrenneesanaassiinns 24,025 to 24.070 mm
Diesel sngine:
Mo 1 bearing {in dght-hand sidemount) , .. coov v iiiaia i, 29.990 to 30.015 mm
Mo ZBBAMNE vo v vnrrerrrirrssaaarerrssasidioasasasinbas 25.545 to 25570 mm
Ll T T T E e S D R PO SR PR 24,045 to 24,070 mm
Mo 4 bearing (in left-hand side mount) ......0000ees e e 23.990 to 24.015 mm
VBl SEEE BIGIR o vv v e viesessre e a e e e e 457+ 5'
Cam follower (tappet) running clearance inhead” ... ..o 0.005 1o 0,050 mm
Diference batwean swirl chamber and ¢ylinder head
surface (diesel angine only) . . o cvvvieimrarseianieanstss e -0, 765 to 0,055 mm
* Refer to Chapter 2B for camshait and cam follower specifications on 1242 cc (16-valve) petrol engines.
Valves
Valve stemn diamater (Inlet and axhaust):
Patrol engines:
1108 cc and 1242 cc (B-valve) englnes ... ocevvnivinee s S082 0 7.000 mm
1242 oo (16-valve) BNOING ... v et rearsessnninii 5,874 to 5.992 mm
Diaset engine, ... i e vs e s e e Ciieessesas  F.O74 1o 7.992 mm
Valvaface angle .......coveeeis it A 8 A A RO 3 . 45730'x 5
Valva stem-to-gulde clearance;
Petral engines:
1108 cc and 1242 co (B- val-.ra} englnas .................. . ve 0.022 to 0.058 mm
1242 oo (16-valve) engline . e sssesi e eaa e 00300 0.066 mm
Diszal angine . . chereai e eres s e e ees 0.030 to GLUOGE mm
Eanlnnnwnr{tappaﬂshimsrzas Cr b eee s ena s 320t 4,70 mm in increments of 0.05 mm
Camshaft
Camshaft baaring (ournal dismeters:” Petrol engines Dissal engine
T T i PSP e e es 24,000 to 24.015 mm 29 945 to 29.960 mm
M2 DBRTIND o 4 viarn e s o b a1 L R e e 23,500 to-23.515 mm 25.500 to 25.515 mm
Mo3bearng ... coieevieiaiiaea e A S e T 24,000 to 24.015 mm 24.000 to 24.015 mm
o B o R T R e T Tt e Aot MAA 23.945 to 23.980 mm
Camshaft bearing running clearance” .. .. ..o ciieaans Fivecaatai 0.030 to 0.070 mm
Camshaft endfoat® . o oaiv i brain i i e ae e b e e 0,070 to 0.250 mm

* Refar to Chapter 28 for :;amshafr specifications on 1242 cc (16-valve) enginas.
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Cylinder block
Bara dlameter:
Petrol englnes:
110BcoBnging i i e SR s i R Ffi voes 70000t FO.G30 mm
1242 B0 BROME -1 4 v vrasrrsreaerireassarireansyer . 1080010 70.830 mm
Dieselengine . ... ... ... R I AR A A2 600 to 82.650 mm

UNDBISIZEE | § civas s iiin smsns s s bases i vnimesesas sy isnerinies  INGramants of 0010 mm

Pistons and piston rings

Pizton diametar:

Patro| engines.
Grade &;
108 ccenging ...ovveewenns U RPRPMPPS - .- :1¢§ .o 6= REFd R 1 ial
1242 poengine Lo ded A 70760 40 70770 mm
Grads B;
1108 coangirg ... .. IR 7 o | B9.970 to 63,980 mm
TRAZBOBAGING ©oaoi | b e e s e s e TETO O FOTEO MM
Grade C;

1108 coengine ... . i i ma e A B B R et P £2.980 to 63900 mm
1242 0 BNGINA o s oy i i ve s vt daa i e s poes 100801 70780 mm
Diesal englne:
(e 4 )yl e e i T 82.530 to B2.540 mm
75 1T - I R i S e (et A ST LTRSS e -
IR s oo W e b e e i T8 L1 82,550 to BR.S60 mm
215215 = o et iSSP I RIS e . B2.E70 to B2.580 mm
Pistan projection above top of bore:
Diesel englne . .., ---. e A T e g e e st DR N T T T
Plston to bors clearanos:
Petrol englnes v .oaei i oiiinees R B R R A .oy 0,030 to 0.050 mm
ClEsal 8RGINE . v e e eare e e Y + |16 7 o 0 LR
Maximum differance in weight uamaan platnnﬁ ............ gl =50
Gudgeon pindlameter .oaaiiiiieeai e R K Y 17.970ta 17.974 mm
Godgeon pin-1o-plston nlnaranc',a:
Patrol BRRINES oo e e i S e Ve 0008 te 0.018 mm
Diesal @REINE <4 i i s vs sasimm i e s g e pees 0003 to 9.008 mm
Plstan Ang-to-groove clearance:
Petrol englnes:
Top comprasslan Ang;
110Becenglie ..., .. cccceu breane LRSI A 0040 1o 0.075 mm
1242 oo (B-valvalenglng ... iees i i i 0:040 to 0,080 mm
1242 oo (16-valve) nging _. . .. oeans W e e AL R . DOto 00E mm

2nd comprezsion ring:
1108 co and 1242 co (B-valvel englnes . . ..o oo een e 002000 0,055 mm

1242 ge (1B-valva) BNGINE v vve e messesnanas S S ,  Dto0.065 mm
Qi scraper ring;
1108 ¢ and 1242:c[3-ua!m]anginas...........,,,.._... 0.020 to 0.055 mm
1242 cc (16-valve) engine . P ¢ & ¢ H41<28 v
Diezal anglne:
Top cOMPrassion fiNg ...\ v vveans i ivessriirarasaiiin. 2.080 ta 0,130 mm
Prigls BetaypTald=1-t 1121y |« RSP R (s 0.020 to 0.052 mm
(0211771 0 |1« P ST P R S PG R e vow.  0.030 to 0.085 mm
Piston ring end gag:
Patral englnes:
Top compression ring:
11I0B e enging «..o.oyiveveaas ey e S e Y 0.25 to 0.45 mm
1242 coanging ..o ieenn i A el P 0,20 to (.40 mm
2nd cOMPrassian ARG . ..o oo ree i iaasi e nsas e 0.25 1o 0.45 mm
Ol SErEDBETING o vvaen i aesee P e T e ALLE 3 0.20 to .45 mm
Diasel englna:
Top COMDPAESSION NG i ierssaiabares i biaaresserranaan 002080 0.350 mm
zndnmprasslunrlng... ................... crerpereses s 2300 10 0.500 mm
Ol serapar fing . S R S P e LR =) 7 L o Bl

Connecting rods

Gudgeon pin-to-small and clearance:
Pebrol Brgings . ....o oo vemaeran, e e w e e R Interferanca fit
DIEEEl BNGINE . - <0 1\ s emeesis reeemas s s issameaiives 001410 0,020 mm
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Crankshaft

Main bearing journal diametars;
Petrol engines:

1108 co engine:

Grade 1

Rl T L o kel e e s o W

Grade 3

1242 cec angine:

Grade 1

PRI o o w1 a0 T R R TR T
Dlesel engine;
Erade ) e R e SR S e [iRsaes SR
Grade 2 .
Grankpin]uuma] dlamﬂters
Patrol engines:
1108 ce anglna:
A T ] e ey = = 12 o B T . W rm b
Grads B e e e e e e e
CRTREIE LG i im0 00 T s 0 e b
1242 cc (B-valve) engina:
CaraE e R S s e S e R R R e

1242 coc {16- va]vab EHQFI'IB
Grade A .
Digsal ang!na.
Grada A .
Grade B . . ol 4 Ak b e A e
Main baaring runn1ng claa.rance*
Patrol angines:

1108 ce and 1242 co (B-valve) Bngines ..o vvvvnn i inronay
1242 co (16-valvej angine .. ..... S s
Dlesel enging . . oveen i immeniiirennas S R i R

Big-end bearing running clearance;
Patrol engines:
1108 cc and 1242 cg {8-valve) engines
1242 co (16-vaive)anging . .. .....iiieaae A ey e P e
Diesel enging .., ...... R oA P o s AR A
Crankshaft endfloat:
Lol a1 10 (L] st Ry P A e S P R
112 BTl ] T e e g Rl Jo et R PR - S SR TSP

Torque wrench settings

Petrol engines
Big-end balt . i
Carnshaﬂ‘beanng uap:s 1110~Ec¢and 12-12 W{&uaiua} angines:
MEXT.25 ..., e a e ek Tnl bR e
Main b&arlng cap

Diesel engines
Big-end bolt;

Stage 1
Stage 2 . T e e Eoee e R e T e L
Camsharlhaarlngc:ﬂps
Gariahaft abde molrbs s L e S
Main bearing cap .

Swirl nhﬂmhartuha&d

43,984 to 44.000 mm
43,968 to 43.894 mm
43,9682 to 43.988 mm

47,984 to 48.000 mm
47988 to 47.994 mm
47,982 to 47.988 mm

52,885 to 53.004 mm
52 886 1o 52.985 mm

38.001 to 38.008 mm
37,805 to 38.001 mm
A7 9BEB 10 37.995 mm

£2.0071 to 42.008 mm
41,805 to 42.001 mm
41868 to 41.985 mm

41,980 10 42,008 mm

50,796 to 50805 mm
50,787 to 50.796 mm

0,025 te 0,048 mm
0,025 to 0.040 mm
0027 to D.066 mm

0,024 to 0.062 mm
0.024 to 0.080 mm
0,026 to D.063 mm

0,058 to 0.265 mm
0,048 o 0.231 mm

Nm Ibf ft
41 a0
20 15
10 7
40 an
Angle-tighten & further 80°

25 18
Angle-tightan a furthar 50°

19 14
19 14
113 B3
118 gy
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1 General information

Included in this Part of Chapter 2 are details
of removing the enginadiransmission from the
car-and ganeral overhaul proceduras for the
cylinder head, oylindsr block/crankease and
all other angine internal components.

The information given ranges from advige
conceming preparation for an overhaul and
the purchase of raplacemant parts, to detailed
siep-by-step procedures coverlng removal,
inspection, rerovation and refitting of anging
Internal cormponents.

After Section 5, all instructions ara baszed
an 1ha assumption that the engine has bean
removed fram the &ar, For Information
conceming in-car englne repair, as well as the
ramoval and refitting of those axtarnal
camponsnis necessary for full ovarhaul, refér
ta Part A, B or C of this Chapter (as
applicable) and to Section 5. lgnore any
prefiminary dismantling operations described
in Part A, B or C that are no longer relavant
ance the engine has been removed fram the
car,

2 Engine overhaul -
general information

1 It 15 nat always easy to detenmina when, or
if, an engine should be completaty cwarljauied.
as anumber of factors must ba considared.

2 High milsage Iz nel necessanly an
indization that an overhaul Is needed, whila
low mileage does not precluds the need for an
ovarhaul. Frequency of servicing I probably
the most Impartant consideration. An Enging
which has had renular and frequent oil and
filter chanrgss. as wall as other required
maintenancs, sheuld glive many thousands of
miles of reliable service. Corversely, a
neglacted engine may require an overhaul
very early In its lifa,

3 Excessive oil consumption |s.an Indication
Ihal pistan rings, vaiva seals and/or valve
guides are in nead of attention. Make sure
that oll leaks are not responsible before
deciding that the rings and/or guldes ara
worn, Perform a3 compression test, as
desoribad |n Parts A or B {petrol engines) or G
idies=t engines) of this Chapter, to detarming
the likely cabse of the probiem.

4 Chatk the oll pressura with 8 gauge fitted In
place of the ol pressure awitch, If it Is
axtramely low, the main and big-and baarings,
andior the @il pump, are probably wom gut.

& Loss of power, rough running, knocking or
maetallic angine noises, excessive valve gaar
noige, and Migh fusl consumption may &lso
point ta the need for an overhaul, especially |t

they are all prazant at the same time. If a
complete senvice does not remedy the
situation, mdjor mechanical work |s the anly
soiution.

& 4n engine overhaul nvelves restoring all
Internal parts to the specification of a new
enging. During an overhaul, the cylinders ars
rebored (where applicabla), tha plstons and
the piston rings are ranawed, Mew main and
big-end bearings are generally fitted; If
necessary, tha crankshaft may be reground,
lo rastare the jourmais.

7 The valves are also serviced as well, sinoe
they are usually In less-than-parfect condition
gl this polnt. While the enging is baing
ogvernauled, other components, such as the
starter and altarnator, can be overhauled as
well. Tha end rasult should be an as-new
engine that will give many trouble-frae miles,
Note: Critical cooling system componants
such 83 tha tioses, thermosiat and coolant
pump should be renewsd when an engine s
pvertauiad, The radigtor showl be checked
carefully, 1o gnsura that it is not clogged or
teaking. Also, it s & gaod Idea 19 ranew tha off
pump whanever the engine is overhauled,

8 Before beginning 1the angine overhaul, read
through the antire procedure, 1o familiarize
yourself with the scope and requiremeants of
the |eb. Overnauling an anging is not difficult If
vou foliow carefully-all of the Instructions,
have the necessary loals and equipmeant, and
pay close attantion to all speciications, I can,
however, be time-consuming. Plan on the car
tiging off tha road for a minimum of two
weeks, especlally ! paris must be taken to an
enginearing works for rapair or raconditioning.

9 Check on the availablity of parts and maks
sure that any necessary special tools and
equipment are obiained In advance. Most
wark can be done with typical hand ools,
although a number of preclsion measuring
tools are required for Inspecting parts to
determing if fhey must be ranawed, Oftan the
enginaaring works will handle the inspection
of parts and offar advice conecerning
recanditioning and ranewal, Note: Always
wall until the engine has bgen completely
dismantled, and uwntl &l componants
{especially the cplinder block/crankocase and
the crankshaft] have teen inspected, bafore
dagiding what service and repalr operations
must be performed by an engineenng warks,
The condition af these componants wil be tha
mafor factar to consider whan determining
whathaer to overhau! the orgingl engiiea, or (o
buy a-reconditlonad unit. Do not, thersfore,
purchase parls ar have overhaw work dons on
other components untll thay have been
thoroughly inspectad, As & gengral nule, time
f= the primary cost of an overbiaul, so il does
rot pay to fit wom or sub-standard paris.

10 Az a final note, to ensure maximum life
and minlmum trouble from a reconditioned
anglng, sverylhing must be assembled with
care, in @ spotlessly-clean anvironment.

3 Engineand =
transmission removal -

methods and precautions

1 Il you have decidad that the engine must bs
ramaved for overhatl ar majer repalr wark,
sevaral praliminary staps should be taken,

2 Locating a sultable place to work s
extramely important, Adequate werk space,
along with storage space for the car, will ba
neaded. I a workshop or garage is nal
avallable, at the very least, a flat, leveal, clean
work surace s requirad.

3 Cleaning the engine compariment and
anglnaftransmission before beginning the
removal precedurs will help keep tools clean
and organised,

4 4n englne holst or A-frame will also ba
necessary, Make surs the eguipment is rated
In excess af the combined weight of the
engine and transmiszion, Safety is of primany
Impertance, consldering the potantial hazards
invahwad in lifting the engineftransmission ou
of the car,

5§ If this iz tha first time you have removed an
anging, an aesistant should |dealy b
available. Adivice and ald from someone mord
axperlenced would alse be helpful, Theare are
many instances when one parson cannol
almuktansously perform all of the oporationa
required whan lifting the englne out of the
vehlcle,

6 Pian the operatlon ahead of tima, Balore
starting work, arrange for the hirs of or obtain
all of the tools and egquipment you will need.
Some of the squipment necassary to pedam
engineftransmission removal and installation
salaly and with relative sase (in additien to-an
englne holst) ls-as follows: & heavy duty trolley
jack, complete sets of spannars and socket
as deseribed in the referance section of this
manual, wooden blacks, and plenty of rags
and cleaning solvent for mopping up-spifled
o, coolant and fuel, If the hoist miust be hired,
make sura thal you arrange for it In advance,
and perform all of the oparations possible
without it beforehand, This will save you
mianey -and time.

7 Pilan for the car to be out of use for quite
while, An englnesring works will be ragulrad
to perform some of the work which the do-lt-
yoursalfer cannot accomplish without speclal
equipment. Thess places often have a busy
schedile, so it would bs a good idea o
consult them before ramoving the angine, in
order to accurately estimate the amount of
tima raguired ko rebuild or repalr componants
that may need work,

B Always be extramely careful when removing
and rafitting the enginedtransmission. Serlous
injury can result from careless actions. Plan
ghead and take your fime, and a job of this
nature; although major, can be accomplished
successully,
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4 Engine and transmission -
removeal, separation,
connection and refitting

S
N

Mote: The angine ls foweared from the énging
compantment as a complete unit with tha
fransmission; tha two are then separated for
augrhisu,

Removal

1 Remove the bonnet and disconnect the
washer tubing as described in Chapter 11
(see [llustrations).

2 Apply the handbrake, then jack up the frant
of tha vehicle and support on axle stands (ses
Jecking and vehicle support). Remove both
front whaels. In order te remove the
engina/transmission assembly in an upright
pasition from under the vehicle, there must be
aminimum clearancea of 6680 mm between the
floer and the front crossmamber. Additional
helght Iz necessary If the assembly Is to be
lowered onto a trellay.

3 Where fitted, unbolt and remove the enging
compartment lower cover,

4 Remove the auxiliary drivebelt{s) with
reference to Chapter 14 or 1B,

5 Drain the engine oll, transmission ollAfluld and
conlant with reference to Chapter 1A or 1B,

& Remove the pattery (sea Chaptar 3A).

T On manual transmission modeals with a
cable clutch, disconnect he clulch cable from
the transmission (refar to Chaptar 8. On
manual transmission models with a hydraulic
clutch unbott the clutch slave cylinder from
the top of the transmission then fit a cable-tie
around it to prevent the plston coming out
(see llustration]. Position the cylinder o cne
sida,

8 Unscrew tha nut and disconnact tha earth
lead from the transmizsion (see illustration).

Petrol engines

8 Linbolt and remove tha battery tray,

10 Disconnect the wiring from the reversing
light switeh,

11 0n manual tranamission modeis
dizconnect the raverse |nhibition cabls from
lha transmission then disconnect the gaar
selactor rod  from  the lever on the
lransmission.

12 Bemova tha air cleaner and ducting as
described In Chapter 44 ar 4B,

13 On  auctomatic  transmission  modals
disconnect the kickdown cable and gear
salacior cable as describad in Chapier 76,
Also disconnact the wirng for the electro-
magnetic olutch.

14 Unbolt and remova the cover from the
hulkhead then disconnect the oxygen sensor
wiring,

16 Disconnect the remaining wiring at. the
bulkhead and release the fuse holders at the
mouriting.

16 Disconnect the vacuum pipe from the inlet
manifold, and also disconnect the wiring
connector located naxt to it.

4.1a Unscrewing the bonnet hinge bolts

17 Unscrew the nuts and separate the engine
wiring harness lead from the battery positive
cakbxle terminal,

18 Disconnect the aocelerator cable from the
anging as desoribed in Chapter 44 or 48

18 Loosen the clip and disconnect the
racliator fop hose from the elbow on the laft-
hand end of the cylinder head. Similarly
disconnect the bottom hose, On 16-valve
medels, remove the radiator electric cooling
fan as describad in Chaptar 3.

20 |dentify the hoses connected to tha

throtlle housing, then disconnest tham.

21 |dentify the cootant heater hoses on the
butkhaad for pasition, then loosen tha clips
and disconnect the hosas.

22 Loosen the clip and disconnect the brake
servo vacuum hosa from the inlet manifold.
Where applicable, disconnect the remaining
emission gontrol system vacuum hoses from
tha inlet manifold after identifving 1heir
locations to-aid refitting.

23 Disconnect the fuel supply and return
hoses from the throttle housing.

24 Releass the connector  from  tho
ignition/fual ECU located on the nght-hand
side of the engine compartmant.

25 Unszcraw the nut and dstach the earth
cable from its location near the ECL,

26 Disconnect the diagneostic connector
located near the ECLL

27 On models fitted with power steering,
rafer to Chapter 10 and unboit the power
stegring pump from the front of the engine
without disconnecting the hydraulic fluid lines
then tiz It to one side so that it will not
abstruct the removal of the engine. On

4.7 Fita cable tie around the clutch slave
cylinder to pravent the piston coming out

4.1b Disconnecting the washer tubing

modals with air conditianing, similarly unbolt
the gir conditioning comprassar and position
it ctear of the enging, Do not disconnect the
alr canditicning refrigerant pipes/hoses.

28 On manual fransmisslon modals pull out
tha retaining plate and disconnest the gear
selecior cable from the [lever on the
fransmission.

29 Unscrew the nuts retaining the track rod
ends on the swivel hubs and usa a balljoint
separator tood to disconnest tham,

30 FAelease the flexible brake fluid hoses and
ABS system sensor wiring from the front
SUspension struts.

31 On manual transmission models, unscraw
the nuts from the outer ends of each
driveshatt, To prevent the hubg fram tuming
elther have an assistant depress the brake
padal. or tempaorarily Insart two whasl bolts
and uze a lever to hold the hub.

32 On automatic transmission models use a
suitakble drift to drive out the roll ping securing
the innar ends of tha driveshafts (o the trans-
mission output stubs, Tum the driveshalts as
necessary to access the roll ping .

33 Unscrew the two bolis securing tha right-
hand swivel hub assembly to the front
suspansion  strut, then move the hub
assembly outwards, On manual transmissian
models releass the outer end of tha driveshaft
fram the hub assembly - on automatic
transmizsston modets slida the inner end af the
driveshaft off the final driva output stub. Take
care not to-strain the flexible brake hose whila
doing this. Move the driveshaft o one side
then temporarily refit the hub assembly 1o the
strut. On manual transmission models, make

4.8 Disconnecting the earth lead from the
transmission
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.« the inner wiring plug . . .

4.36d

sirg that the drvashalt ig positioned 1o clesr
I lower suspension arm whan tha enging is
rernivad,

a4 Di=connect the left-hand driveabaft using
the same procedurs

4,425 Unscrew the union bolt and
disconnect the fuel delivery hose from the
fuel filter

4.38e ... and the outer wiring plug

a5 FAemove the axbaust front downpips with
referance 1o Chapter 400,

Diesel engines

86 Unboilt and remave Ihe retay guard then
disconnasl the wiring as applicablz and
unbalt the battery iray (see llustrations).

37 Disconneat the gaar selectar cable from
the transmissian by remaving the retalning
plate and prising the sockel =nd ol the ball an
the lever, Use a palr of pliers to pull out the
plate. Tie the cable to the bulkhead {see
Mustration),

38 Unscraw the nut and disconfact the gear
salactor rod from the Jever on thetop of the
fransmission,

39 Ramove the alr cleansr and alr fhlst duct
by unscrawing the twa bolls securing the duct
to the walve covar and lopsening the ofip
securing the dugl to the air cleaner. Asfer to
Chapter 40 i necessany,

4.36c Disconnest the angine wiring
harness located above the transmission . .,

4,37 Tie the gear selector cable 1o the
bulkhead

40 Disconnect the vacuum plpe fram the
vacuum pump on the lefl-hand side of the
eylinder head and disconnest the winng olig
focated aver the transmission,

41 Unsgcrew the nuts and disconnect Lho
engine wiring harmess from  the battery
pasitive cable (see lilustration).

42 At the fusl fiter ungerew the union bolt
and discannect the fuel delivery hose for tha
Injection pump. Use palythans and an elastic
tand to cover the end of the hose [ses
illustrations).

43 At the fuel injection purmp unzeraw the
clip and disconnect the fust rsturn hosa (see
ilustration).

44 Dizconnect the madistor top hose from the
thermastat housing on the left-hand side of
ihe cylinder head, and alse disconnact the
heater hose at the engine (see ustrations),

45 [izsoonnect the heater return hosza and
expansion tank hose from the elbow on tha

4.42b Gover the end of the hose to prevent
dust entry

4.43 Dissonnecting the fuel return hose
from the fuel injection pump
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4.44a Disconnecting the radiator top hose
from the thermostat housing

.. .and expansion tank hosa

lefi-nand side of the cylinder head, from tha
fop of the radlator and from the expansion
fank (see (llustrations),

46 Disconnact the radistor boltam hese from
the elbow on the cyiinder head.

:]}": ™

4.48e ... and the adjustment lockbalt . .,

4.44b Disconnecting the heater hose at
the engine

4.48a Remove the front bracket bolt . . .

47 On models with & speadometer cable,
dizconnect the cable from the transmission,

48 On models with an electronic spesdomatar,
if necessany disconnect the wirng connactor on
the support brackel, The cable may be |eft

to the bulkhead

4.49b . .. the bolt adjustment boilt. ..

attached o the transmission |z not Being
datached from the engine,

48 On modets fitied with power stearing,
uniolt the power steering pumg from the rear
right-hand side of the engine without
disconnecting the hydraulic fiuld lines than tie

pbstruet the ramoval of the enging. To do this
first remove the frant bracket bolt, remove the
belt adjustmant bolt; remave the rear throwgh-
belt, fift away the cover and remove the
adjustmant lockbolt (e illustrations). Cn
madels with air conditioning, similarty unbolt

‘the air conditioning compressor and position

It clear of the engine. Do not disconnect the
alr conditioning refrigerant pipas/hoses.

50 Disconnect the coolant purge hoses from
the top of the radiator and expansion tank
(seo lustrations).

51 Disconnact the-accelarator cable from the
infection pump {sea Ghapter 4C},

4.50a Discon e coolant purge
hoses from the radiator . . .

it to-one side on the bulkhead so that it will not
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#4.53b One of the whesl arch liner retaining
sarews is hidden in 3 recess

52 On the radiator cooling fan housing,
disconnact the wining plug for the coolant
temperatura sensor [see lilustration).

53 Unzcrew the four front Scraws on each
sldda-rataining the whaal arcl liners i order 1o

4.55 Releasing the retaining clips from the
raar of the indicator lights

4.56b Gentre bumper retaining screw

- 2 ¥
4,52 Disconnecting the radiator coalant
temperature sensor wiring plug

A
4.63c Bolt securing the front bumper to
the valance

access e frant bumper mounting Balls - ona
of he soeews s hidden in g recess, Pull back
the liners and Lee an extansion snd socket 10
unscrew 1he bolts securing the front bumpes
o the valance (see illustrations).

L 1

4,663 Side bumper retaining scraw

4.57a Radiator lower mounting brackal
bailt

4,54 One of the front bumper lower
retalning scrows

54 Unscrew and remaove the front bumpsr
[orrer retaining screws (see illustration),

58 From inside the angine compartmant,
discannest the wirlng from the rear of the
Insticator lights and releasa tha retaining clips
{see Mustrotion), .
86 Unacraw (ha upper retalning seraws and
withdraw tha frant bumper from the body (see
ilustrations), ..
57 Unsgcrew the bolts securing the. radistar
lowar mounting bracket te the body then prise:
tie Dracket from the rubbers on the botiom of
(e radiator (see llustrations).

58 Lnseraw the upper meunting balt
saouring thie engine oll coolar then lowsar the
cooler and support on an axle stand (see
lllustration). Take care not to damage the
hosas, ] )

58 Support the radiator then unscrew the
radiator Upper mounting bolts; and remove the
radigtor from the vehicle {see ilustrations).

r T £
4,57, Removing the bracket fram thia
rubbers on the bottom of the radiator
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4.58 Engine oll cooler upper mounting bolt

G0 At the all filter, unscrew the union nuts
&nd disconnact the oll cooler lines/hoses then
ramaove the oil cocler from the vehicle (see
Mustration). Be prepared for some. ol
leakage. Note the fitted position of the hoses
hefore disconnecting them 2o that they can
be refitted correctly.

61 Disconnect the reversing light wirng from
tha switch on the front of the transmission
{see illustration),

82 Using an Allan kay, unscrew the bolis
securing the inner ands of the driveshafts to
the flanges on the transmission. The right-
hand driveshaft is disconnected from the
intermediate shaft flange on the rear of the
gnging. Aecover the plates baneath tha heads
of the driveshait bolls (see lllustrations).

83 Unscrew the bolts securing the front
swivel hub assemblias to the struts. Also

Bt U

4.58c Removing the radiator from the
vehicle

4,622

Usean Allen key to unscraw the
inner driveshaft bolts

4.50a Left-hand side radiator mounting
bolt removal

release the flexible brake hoses frem the
struls,

64 Move the swivel hub assemblies outwards
and support tha inner endsa of the driveshafts on
axla stands (ses Jacking and wehicle suppor),
Taka care not to straln the flexible brake hoses.
65 RAemove the exhaust front pipe with
refarence to Chapter 40, If difficulty Is
experienced in separating fhe front plpe from
the Intermeadiata pipe, it may prova aasier to
remove the complete exhaust system.

All models
66 Attach asuitable hoist to the engine and

tranarmlsston lifting eyes (see lllustration).
The left-hand eye |5 localed on the

transmizsion and the right-hand cne on tha
right-hand side of the angine, Take the waight
of the englne/transmission.

4,80 Loosening the union nuts securing
the oil cooler lines to the oil filter housing

4,62b Removing the driveshaft bolts and
plates

4.58b Right-hand side radiator mounting
bait

67 Working beneath the vehicle, unscraw the
bolts securing the rear englne mounting 1o the
underbody and transmisaion, and withdraw
the mounting.

68 In the engine compartment, unscrew the
balts sacuring tha right-hand engine mounting
{e the bady and engine. For additional working
room completely remaove the mounting.

69 Unscrew the bolls securing the left-hand
enginatranamission mounting o the body,
For additional working room completely
remove the maounting.

70 With the help of an assistant lower the
engine/trenamission  from  the angine

comparimeant taking care not to damage the
surrounding componants (see illustration).
|deally lower the unit ontoa low trolley so that
it may ba withdrawn from under tha vaehicle.
Disconnect tha hoist fram the assamily,

J:I kgl |l Ma
4.61 Disconnecting the reversing light
wiring

4.868 Attaching & holst to the engine and
transmission assembly
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470 Lowering the engineftransmission
assambly to the fioor

4,77 Removing the transmission lowsar
cover

4.78b ...and recover the dust boot

4,79a Withdraw the Intermediate shaft . . .

harmesson the enginetransmission assamaly,
than methodically disconnect |f,

73 Ramove the sterer motor (Chapter 54).
Patrel engines

74 Nota the lozaticn of the sarth lsads onthe

Separation

71 Ras! the anging and transmission assembly
on a firm, fhat surdace; ant uss wooden blocks
as wedges to kesp tha unlt steady.

72 Mote tha routing and location of the widng

M

4.80b ... and remove the rpm sensor from
the transmission

4,828 Nut securing the transmission to the
rear of the-cylinder block

4,825 Unsorewing the transmission-to-
engine bolts

4.78 Removing the bolts securing the
intermediate shaft to the bragket on the
rear of the cylinder block

tignamisslon suppor bracket on the rear o
the eylinder block, then unscrew the securing
bolts and move the leads 19-one sida,

75 Unscrew the bolls on the transmisslan
and remove tha support brackst.

76 Unsorew tha rermaining balts and ramava
{he tranamission lowsar tover,

Diesel engines

77 Unscrew the bolts and remiove the
transmission iowar dover {see lllustration).
78 Unscrew the bolts. securing  the
Intermadiate shaft te the bracket on e rear
af the eylinder bisek (see illustration),

78 Withdraw the Intermedlate shaft through
thie brocket ond recodver the dust boot from
the inner end (see illustrations). )

B0 Unserew the mounting belts and remave
Lhe rpm sefzar from the transmission (sea
ilustrations).

Manual transmission modals

a1 'supEurt the transmiszion with biocks of
wood. & n

82 Unscrew  the lransmission-to-englne
bolts. Also urscrew ne nul saeuring ths
transmission to the rear of the oylindar block
[see illustrations).

83 Lift the transmission complete with
driveshafis diractly fram the rear of ihe
enging, taklng cars to kesp It lavel so thal tha
transrnission inpul shalt does not hang on the
clutch (see illustration).

Automatic transmission models

B4 Support the transmission with blogks of
woodd,

¥ 5 ., 7
4.83 Separating the engine from the
transmission (petrol engine)
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B5 Remove the brush holder azsembly from
the automatic transmisslon as described in
Chapter 7B, Saection 4. The brushes bear on
the slip rings at the rear of the electro-
magnetic cluteh housing and they may be
damaged when the transmission s ramoved,
B lnzcrew and remeove the transmission-to-
angine  bolts  then carefully draw  the
Iransmisslon away from the engine, resting it
securely on wooden blocks.. Collect the
locating dowels if they are losse enough to ba
axtracted.

87 It the ol pump driveshaft remains
sngaged with the crankshaft, remove it and
nsert Into the transmizsion to protect it from
damage,

Connection

& I the engine and fransmission have not
hesn separated, go to paragraph 104.

Manual transmission models

B) Smear a little high-melting-point greaza
on the splines of the transmission input shaft,
Do not use an excessive amount as there is
ihe rlsk of contaminating the clutch friction
plata.

80 Carefully offer up the transmission to the
gnaing cylinder black, guiding the input shaft
through the clutch friction plate.

g1 Refit the transmission-to-engine bolts and
the single nut, hand {ghtening them o securs
the transmission In position, Note: Do not
lighten them to force the engine and
fransmission fogether, Ensure that the
pellhousing end cylinder block mating faces
will butt together evanly without obstruction,
before finally tightening the bolts and nut
securaly.

Automatic transmission models

92 Check that the oll pump driveshaft s
correctly engaged with the oil pump in tha
Iransmission.

93 Carefully offer up the transmission to the
rear of the engine and inserl the all pump
dgrivashaft In the centre of the electro-
magnetic  clulch  housing. Locate  the
fransmisston on the locating dowels then
hsert the bolts and tighten tham securaly,

B Refil the brush holder assembly to the
gutomatic transmlssion with reference to
Chapter 7B, Section 4.

Petrol engines

05 Fafit the transmission lower cover and
tighten tha bolts.

B Locate the suppert bracket on the lowar
cover, then insert the bolts hand-tight, Also
ingart the bolts securing the bracket to the
rear of the eylinder block: With all the bolts
[rsarted, tighten tham securaly.

87 Refit the earth lsads and tighten the Bolts.

Diesal engines

88 Hafit the rpm sensor and tighten the bolts.
B8 Insert the intermediate shaft through the
bracket then locate the dust boot on it and
insert the Inner and In the transmission.

100 Refit and tighten the bolts securing the
Intermediate shaft to the bracket on the rear
of the eylinder blogk.

101 Refit the transmission lower cover and
tighten the boits.

All models

102 Refit the starter motor (see Chaptar 5A).
103 Refit the wiring harness to the
compenents on the engine/transmission
assembly making sure it is routed corractly.

Refitiing

104 Locate the enginedtrensmission assembly
bensath the engine compariment and attach
the holst to the lifting eyes.

105 Carefully lift the assembly up into the
engine compartmant taking care not to
damage the surrounding components,

106 Reconnect the lafi-hand engina/trans-
mission mounting to the body-and tighten the
bolts,

107 Reconnect the right-hand angina
maounting to the body and tighlen the bolts.
108 Working baneath the vehlcle, refit the
rear englne mounting and tighten the bolts.
108 Disconnect the holst from the engine and
transmission lifting eyes and remova tha holst
fram under the vehicle,

110 The remainder of the refitting procedure
& the direct revarze of the remaoval procedurs,
nating the following polnts;

al Ensure that all sactions of the winng
harmess follow thelr anginal routing, use
new cable-lies to secure the harness in
position, keaping it away from sources of
heat and abrasion.

b On vehicles with manual fransmission
cheok and if necessary adjust the
gearchanges cable and rod with referance
fa Chapter TA,

¢} On vehicles with automatic fransmission
usa new roll pins to secure the driveshafts
to the transmission cutput stubs, Also
check and if necessary adfust the
hickdown and selector cables with
refarence to Chapter 78.

gl Ensura that aff hosas are correctly routed
and ara secured with the corract hose
clips, where applicable. If the hose clips
cannot be used again; propretan: wonm
dniva clips should be fitted In their place.

g) Refill the cooling system as described in
Chaptar 1A or T8,

i Refil the angine with appropriate gredes
and quantities of oll {Chapter 14 ar 1B).

gl Refit and adjust the suxilian: drivebeltisl
with reference to Chapter 14 or 78,

h) Check and If necessary adjust the
gecealerator cable with refarence to
Chapter 44, 48 or 4C.

i} When the snging is started for tha first
time, check for alr, coolant, fubrcant and
fugl lagks from manifolds, hoses ete, If the
engine has bean ovarhauled, read the
nates in Sectfon 13 before attempting to
start if.

5 Engine overhaul -
dismantiing segquence

1 I is much easler to dismantie and work on
the engine If It is mounted on a portabla
angine stand. Thase stands can often be hired
from a toot hire shap. Before the engine is
mounted on a stand, the flywheel should be
removed, =0 that the stand bolts can be
tightened intoc the end of the cylinder
block/erankcase,

2 U a stand |= not available, it |s possible to
dismantie the engine with it blocked up on a
sturdy workbench, or on the floor. Be very
careful not to tip or drop the engine whan
warking without a stand.

3 if you Infend to obtain a reconditioned
engine, all anclilaries must be removed first, to
be transfarred to the replacement engine (just
as thay will If you are daing a complete engine
overhaul yourself), These componants includs
tha following:

Petrol engines

a) Powar steerng pump if rermoved with the
engine (Chaptar T0).

&) Alternator (including mounting brackets)
and starter motor {Chapter 54,

¢l The lgnition system and HT components
including all sensors, HT fsads and spark
plugs {Chapters 14 and 58}

d) The fuel infection system components
(Chaptars 44 and 48),

a) Al electrical swifches, actuators and
sansors, and the engine wiring hamess
(Chapters 44, 48, 5BL

N Infet and exhaust manifolds
(Chapfars 44, 48 and 40),

g Englne oll dipstick and tube.

k) Engine madntings (Chapter 24).

i Flywheslidmieplate (Chaptar 24).

B Clutch components (Chaptar 6] - manual
Irangmission,

k) Electro-magnatic clutch companents
{Chapter 7B) - autormatic transmission.

| Cooling sysferm components (Chapler 3).

Diesel engines

al Power steering pump If removed with the
enging (Chaptar 10),

b Alternatar fincluding mounting brackets)
and starter matar (Chaptar SA)L

¢} The glew plug/pre-heating system
componants {Chapter SC),

o) ANl fuel systam componants, including the
fuel infection pump, all sensors and
actuators (Chapter 4C).

g) The vaculm pump.

fi Al electrical switchas, acfustors and
sensors, and the enging wining hamess
{Chapter 4C and 5C).

gl et and exhiaust manifolds and, whera
applicabie, the turbocharger (Chapter 4C
and 40],

h) The engine oll feval dipstick and its tube.

I Engine mauntings {Chaptar 2C),
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}T -I:i.' iy i
B.5a Prising out the feed stub of the
camshaft lubricating pipe

i Flywhes! (Chapter 20,

ki Clatoh components (Chapter 6},

) Cooling systerm components (Chaprar 31
Mote: When removing the extermal
components from the snging, pay cloge
attention to detalls that may be helptul ar
important durdng rafitting. Nate the fitted
position of gaskets, seals, spacers, pins,
washers, bolls, and olfer small comgonants.
4 |f you are obtaining a shart enging (tha
angine eylinder block/oranktass, crankshalt,
pistions and cennecting rods, s fully
aszembled), then the eylinder hend, sump, ol
purmp, tming belt {fogether with its tansicner
and covers), coolant pump, thermostat
feusing, oealant outiel elbows, ol filter
Heusing antd whera applicabie all coolsr will
alsp have to be removead,

5 |f you are planning a full overhaul, the angine
tan be dismantled in the order given balaw:

2l Flywhealldriveplate,

B.5d When removing the camshaft bearing
caps, note the position ofthe long and
short locating dowels

6.6 Removing the camshaft

8.5b Unscrewing the camshaft
bearing/banjo union bolt

&} Timing balt, sprocials, and tensioner,
g} inlat and extaust manifalds.

d} Cyilindar haad.

&l Sump.

1} O pumg.

g Plstons and crankshaft.

& Cylinder head - =
- dismantling, cleaning, §
inspection and reassembly N

Mote: Now and recondifiened cylinder heads
are giaiable from the manufactirer or efgineg
ovarhaul spoclaisis. Be .aware Mhal some
specialist fools are required for the dismanting
and inspection procedures, and new com-
gonants may not be regdily available, I may
ihersfors be move practical and economical for
the home machanic te  purchase @
reconditionsd head, rather than dismantls,
inspect and récondition the adglral head,

Dismantling

Wote: On 8-valve petrol engines-and diesel
engines, the camshaft and cam followears are
located in the cylinder head asssmbly and the
refavant dismantling  and  reassembly
procedures are contained (n this Seetfon. On
1B-valve petrof engines, the camshaiis and
cam followers ‘ara located In 8 separale
housing (eylinder head extension) which 1s
boited to the tog of the cvlinder head. All
procedurgs relating o the camshalls and cam
faflowers on 16-valve engines are therefora
contained [n Chapter 28. Procesd to
paragrapl 15 Tar eylinder head dismanting

6,8a Unserew and remove tha balts from
the tharmostat housing, noting the
loeation of the bracket

8.5c Removing the camghaft lubricating
pipe

procedures on TE-valve engines, and ignare
any feferences to camshafts, cam fallowers
end oil seals in the paragraphs that fallow.

1 Aemova the oylinder head as described In
Part &, B or C of this Chapter {as applicabis).
2 If not already done, ramove the inlet and
exhaust manilalds with réfarence (o the ralevan
Part of Chapter 4. Also remove the spark plugs.
glone plugs-and injectors as applicable.

3 Remove the camshaft sprocket with
referance to Chapter 24 or 2C,

Petrol engines

4 Mark the poslitlons of he camshaft bearing
caps, numbering them from the timing end.

§ Unbelt and remove the lubrication plpe
{prise the ofl feed stub oul with a screwdriver.
Urizcrew the remalning bolts and take off ha
bearing caps (see ilustrations),

6 Litt the camshaft carefully from the cylinder
head, checking 1hat 1he valve clearancs shims
and cam foliowers are not withdrawn' by tha
adhesion of the oll {sae lllustration),

7 Bemove the shims and cam lollowers, but
keap tharm In thelr ariginaily fitted order.

Diesel engines

8 Unbolt the tharmostal housing and gasket,
and vatuum pump fom the left-hand end of
the cylinder head, Also it negessary unbolt tha
coalant cover and gasket from the right-hand
gnd of the head, Nots the lacation of brackets
lsee illustrations),

8 Using a soft metal drift, carefully tap out tha
left-hand side mount and recover the gaskel
(zae illustrations), .

10 Atthe ﬂmirig belt and of the cylinder head,

V. &
B.8b Removing the thermostat housing . .,
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6.8c ...and gasket 6.8d Unscrew the vacuum pump mounting 6.Be Removing the vacuum pump
nuts noting the loeation of the bracket )

|

6.9a Removing the camshaft left-hand 6.8b ...and gasket

‘side mount. . .
unscrew the bolts securing the right-hand  caps, numbering from the timing belt end. 13 Lift the camshalt towards the timing end,
side mount to the Head, Garefully tap out the 12 Progressively unscrew the bearing cap  then remove it from the cylinder head (see
right-hand side mount and recover the gasket  nuts then take off the bearing caps. Note the illustration), Make sura the valve clearance
{see llustrations). location dowels on the mounting studs (see  shims and cam lollowers are not withdrawn

11 Mark the positions of the camshalt bearing

illustrations). by the adhesion of the oll.

Ji= = Ry .
8.102 Removing the camshaft right-hand
side mount. ..

612b ...and remove the bearing caps 8.12c The camshaft mounting studs 6.13 Aemoving the camshaft from the
incorporate location dowels aylinder head
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f.14a Removing the shims ...

14 Aemove tha shims and cam followers, but
kesp them In their criginally fitted arder (see
illustraticns).

All engines

15 Stand the cylindar head on its =nd. Using
a valve spring compressor, comprass aach
valve spring In tum, extracting the split collets
when the upper valve spring seat has bean
pushad far anough dewn the valve stem to
free them. If the spring seat sticks, lightly tap
Ihe uppar faw of tha spring compressar with &
hammer o fres [t

16 Aeleasa the valve sprng compressor and
remova the Upper spring seat, valve spring
and lower 2pring saal (see (lustrations).

17 Withdraw the valve from the head gasket
side of the cylinder head, then use a pair of
pliers to extract tha valve stem oll seal from
the 1op of the guide (see lllustrations), If tha

6,17b Valve and cam follower componants

6.14b ...and cam followars

valve sticks |n the guide, carsfully deburr tha
end face with fine abrasive paper. Repaat thia
pracess for the remaining yalves.

18 On digssl engines, i the Gwirl chambers
ara badly toked or burnad and are in need of
renawal, they may be removed by unscrewing
the retaining collars and carefully tapping
tham: out from the camblstion chamber side.
FAecover the washers and keep them
identified for position (see illustration),

12 It Is essential that sach valve is stored
togather with lts collets, retalner, spring, and
Epiing seat. The valves should also ba keptin
thelr comact sequence, unless they are so
badly worn that they are to be ranewed. I
they are galng 1o be kept and usad agaln,
place sach valve asssmbly in a labelizd
polythane bag or similar small container (see
Mustration). Mata that Ma 1 valve is at tha
timing balt end of tha engina.

B.16¢ ... and lower spring seat

6,18 Swirl chamber retaining collar
[{diesel engine}

G6.168 Removing the upper spring seat ...

Cleaning

20 Usingasullable degreasing agent, remove
all traces of ol 'deposits from the cylinder
hedd, paying particular attention to the journal
bearings, cam follower bores, valve guides
and oilways. as applicable. Snrapa off any
traces of old gasket from the mating surfaces,
taking cara not to scora or gouge them. i
using emery paper, do not use a-grade of less
than 100, Turn the head over and using a biur
blade, scrape any carbon deposits from the
combustion chambers and ports. _
Cautfon: Do not erode the sealing surfsce
of the valve seat.

21 Finally, wash the entire head casting with
& suitable solvent to remove the remaining
dabris.

22 Clean the valve heads and stams Usinga
fime wire Drush. If the valve: s heavily coked,

§.17a Removing the valve stam ofl seals

6.19 Keep groups of components together
in labelled bags or boxes




