2A#2 SOHC (8-valve) petrol engine in-car repair proceduras
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1 General information

Using this Chapter

Chapter 2 is divided into four Parts: &, B, C
and 0, Rapalr operations that can be carded
out with the sngine In the wehicle are
daescribed in Part A, SOHC (B-valve) patrol
engines, Parl B, DOHC (16-valve) petrol
engines and Part C, diesal englnea. Part D
covers the removal of the engina/transmizsion
as 8 unlt, and describes the snging
dlsmantling and cverhaul procedures.

In Parts A&, B and C, the azsumptlon |s
made lhat the englne |s Installed in the
vehicte, with all ancillaries connectad. |f the
engine has been removed for overhaul, the
praliminary. dismantling Informatien which
precedes each operation may be ignorad,

Engine description

Throughout this Chapter, engines are
identifled by thelr capacities. A listing of ail
enginas coverad, together with thelr code
latters, k= given in the Specifloations.

The engines coverad In this Part of Chapter 2
are walar-cooled, singls overhead camshaft, in-
line four-cylinder units, with cast iron cylinder
blocks and aluminium-alloy cylinder heads. All
ara mounted transversely at the front of the
vehicle, with the transmission bolted to the lefl-
hand side of the engine,

The eylinder head carries the camshaft
which Is driven by a toothed timing belt and
runs in three bearings. It also houses the inlet
and exhaust valves, which are closed by
single ¢oil springs, and which run In guides
pressed Into the cylinder head. The camshalt
actuales the valves directly via cam followers
maunted in the cylinder head, Adjustmant of
the valve clearances is by means of shims
located on top of the followers. The cylindar
head contains integral oifways which supply
and lubricats the tappets,

The crankshaft Is supported by five main
bearings, and endfloal is controlled by &
thrust bearing fitted to the upper section of
the eentre rain bearing.

Engine coolant |s circulated by a pump,
driven by the timing ball. For details of the
cooling systam, rafer to Chapter3.

Lubricant is oimoulated under pressure by a
purmp, driven fram the front of the crankshaft.
il Is drawn from the sump through a strainer,
and then forced through an externally-
mounted, replaceable screw-on filter, From
thara, it is distributed to the cylinder head,
where it lubricates the camshaft journals and
tappets, and glso to the crankcase, whera it
|ubrizatas tha maln bearings, connecting rod
big and small-ends, gudgeon plns and
cylinder bores, On 1242 ce englnes, oll |ats
are fitted to the base of each oylinder bore -
these spray oil onto the underside of the
plstans, e iImprove cooling.

Repalir operations possible with
the engine in the car

Tha lollowing work can be camied aut with
the engina in the can
al Comprassion pressurs - lesting
&) Auxifiary drivebsalt - ramoval and refiiting
{rafar to Chaptar 14)
¢} Valve clearances - chacking and
adjustrnent frefer fo Chapter 14)
dl Carmshaft cover - removal and refitting
g Timing belt and covers - removal and
rafitting
fi Timing balt tensionar and sprockets -
ramova! and refitting
gl Cyiinder head - remaval and refitting*
hl Camsheft and cam followers - removal
and rafitting
) Camsheft off seal - rengwal
I} Crankshaft oif seals - renswal
kI Flywhesl/drivepiale - ramoual, inspection
and refitting
i} Engine mourtings « inspection and
ranewal
miSump - remoial and refitting
n) O purmip and plck-up tube assambly -
ramakal, inspactian and refittig
*Cylindar head dismantiing procedurss are
dataifed In Chagler 20, with defalls of
camsheft and cam fallower remaval,
Node: it is possibfe fo remeve the pistons and
connecting rads (after removing the cylinder
head and sump) without ramoving tha enginea.
Howevar, this iz not recommended. Wark of

this mature i= more easily and theroughty
completed with the engling on the bench, a8
described fn Chaptar 20,

2 Location of TDC on
No 1 cylinder

General information

1 The camshaft Is driven by the crankshafi,
by means of sprockels and a timing belt. Both
sprockets rotale In phase with each ather and
this provides the correct valve timing as the
gngine rotates. When the timing belt is
ramoved durlng servicing or repalr, it s
possible for the camshaft dnd crankshaft 1o
rotatle Independently of each ather and the
comrect valve timing (s than lost.

2 The design of the engines coverad in this
Chapter are such thal potentlally damaging
piston-to-valve contact may ocsur If the
camshaft iz rotatad when any of the plstans are
stationary at, or near, the top of their stroke,

3 For this reasen it s impertant that the
comect phasing betwsaan the camshait and
crankshaft is préserved whilet the timing belt
Iz oft the engine. This is achleved by astting
the engine In a reference position (known as
Top Dead Centre or TDC) before the timing
balt |s removed and than preventing the
camshaft and crankshaft from rotating wnti!
ine belt is refitted. Similarly, If tha sngine has
been dizmantled for overhaul, the enginecan
b sat to TOC during reassembly to ansurs
that the corract shaft phasing is restorsd,

4 TOG Is the highest point In the cylinder that
each piston reaches as the crankshaft tums:
Each plston reaches TDC at the end of tha
camprassion stroke and egaln at the end of
thie exhaust stroke. However, for the purpose
of timing the engine, TDC refers to the
position of Mo 1 piston at the and of lis
comprassion streke. On all engines In this
manual, Mo 1 pistan (and cylinder) |s at the
timing belt end of the engine.

5 The camshatt sprocket |5 equipped with 3
marking which, when allgned with a referance
marking on the cylinder head, indicates that
the camshatt is correctly positionad far cyl-
indar Mo 1 at TDC on its comprassion strake,
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211 Unscrewing the crankshaft pulley
bolts

& Tnz orankshaft sprocket |s also aguipped
with @ timing mark - when this is aligned with
3 referance marking on the oil pump cover,
Ihe argine is sat with cylinders Ne 1 and 4 al
TOC. Note that 1t is the camshaft positioning
that determines whether a cylinder is on its
comprassion or exhaust stroke,

Location of TDC on cylinder No 1

1 Ramove the air cleaner and ducting as
described in Chapter 44 or 48. Remove the
spark plug from Mo 1 eylinder as described in
Chapter 14,

# Firmly apply the handbrake, then [ack up
fhe front of the car and support It securely on
iin slands (see Jacking and vehjcle suppor).
9 Asmave the auxiliary drivebslt{s) as
deseribad In Chapter 14,

10 Urbalt and remove the timing balt cover,
Holz the bolt located at the bottom of the
cover; this can be easily overlooked.

1 Undo the three bolts and remove the
wankshaft pullay from the sprocket (see
flustration).

12 Turn the engine in its normal direction of
rotation (using & socket or spanner on the
cankshaft sprocket centre bolt) untll pressure
= be folt at Mo 1 cylinder spark plug hole.

Remove all four spark plugs;
ey thi= will make the ergine
HINT| easier to turn; refer to

Chapter 1A for detalls.

13 Cantinue turning the engine untl the
camshaft sprocket TDC timing mark |s aligned
With the mark an the cylinder head and the
trankshaft sprocket timing mark is aligned
with the mark on the oll pump cover [see
lustrations),

14 The enging is now sat at TDC for No 1
cylinder on comprassion.

3 Cylinder compression test %

X

1 Wher engine performance |s down, or If
refinng ooocurs which cannot be attributed to
the Ignition or fusl systams, a compression
tast can provide diagnostic clues as to the

2 13a Camshaft sprocket and cylinder
head TDC timing marks (arrowed) aligned -
shown with timing balt remaved

enging's conditlan. If tha test is parformed
ragularly, it can give warmning of trouble before
ary othar symptoms become apparant,

2 The englne must be fully warmed-up 1o
normal operating tempearature, the batlany must
he fufly charged, and all the spark plugs must ba
ramoved (Chapter 1A). The aid of an assistant
wilk-alzo be required.

3 Disable the ignition system by dis-
connecting the LT wiring plug to the ignition
coils.

4 Fit a compression tester to the Mo 1 cyl-
inder spark plug hole - the type of tester
which serews into the plug thread is to be
prefarred,

5 Have the assistant nold the throttle wide
opan, and crank the engine on the startar
motor; after one or two revolutions, the
compression pressure should build up to a
maximum figure, and then stabilise. Record
the highest reading oblained,

6 Repeat tha test an the ramalning cylinders,
recording the pressura in each.

7 Al cylinders should produce very similar
pressures; any excessive difference Indicates
tha existence of a fault. Note that the
comprassion should build up guickly in a
healthy engine; low compression an the first
atroka, followed by gradually increasing
pressure on successive strokes, indicates
waorm piston rings. A low comprassion reading
on the first stroke, which does not build up
during successive strokes, indicates leaking
valves or a blown head gasket {a cracked
head could glso be the cause).

B If the pressure in any cylindar.is very low,
carmy out the fallowing test 1o lsolale the
cause, Introduce a teaspoonful of clean oll
inte that cylinder through its spark plug hole
and repeat the test,

9 |f the addition of oil temporarily Improves
the compression pressura, this indicates that
bore or piston wear |s responsible for the
prassura loss, Mo improvemant suggasts that
leaking or burnt valves, or a biown haad
gasket, may ba to blama,

10 A low reading from two adjacent eylindears
iz almost ceriainly due to the head gasket
having blown betwean them; the presence of
coolant in the enging all will confirm this,

11 If one cylinder is about 20 percent lower

2.13b Crankshaft sprocket and oll pump
eover TDC timing marks (arrowed) aligned

tnan the others and the engina has a shightly
rough idle, & worn camshaft lobe could be the
causa,

12 On completion of the test, refit the spark
plugs and recennect the ignition LT wiring

plug.
D
a
X

MNote: Fial specify the usa of a spacial timing
beit tenislon measurng teol fo comectly set the
timing belt tensicn, If accass o s equipment
cannot be obtained, an appraximate selting
can be achieved using the mathod described
below. If the method described is used, the
tension must be checked using the special
tool at the earliest possible opportunity, Do
no! drive the vehicle over large distances, or
uge high angine speeds, until the balt fansion
Is known ta be correct, Bofer lo & Flat dealer
for advice.

General information

1 The function of tha timing et is to drive tha
camehaft and coolant pump, Should the belt
glip or break in sarvice, the vatve timing will be
disturbad and pisten-to-valve contact will
oceur, resutting In serious enging damage,

2 Tha timing belt should be renswad &t the
specified Intervals {see Chapter 1A}, or earfier
If it is contaminated with all, or If it is at all
nolay In operation (a soraping noise dua o
UNEVEN Wear).

3 If the timing belt is being removed, it s a
wise precaution to chack the condition of the
copiant pump at the same time (check for
sigrs of coolant leakage). This may svoid the
need to remove the timing belt again at a later
stage, should the coolant pump fall,

Removal

4 Firmiy apply the handbrakes, then jack up
the front of the car and support it securely on
anle stands (ses Jacking and vahicle suppar),
Remove the right-hand front roadwheal.

§ Femove the air cleanerand air ducting as
describad In Chapter 44 or 48,

B Remove the auxillary drivebelt(s) and the
spark plugs as described in Chapter 14,

4 Timing belt and covers -
removal and refitting
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4.7 Removing the timing belt cover bottam
boft

7 Unbalt and remove the timing bait cover.
Note the Dolt located at the bottom of the
covar, Ihls can sasily ba overlooked (see
Iustration),

8 Undo the three bolis and remova the
crankshaft puliey from the sprocket |see
illustration), )

8 Set the engine al TDC on No 1 cylindar as
deseribad n Section 2.

10 HRelgase the nut on the timing bealt
tensioner, move the laensloner pulley away
fram the belt gnd retighten the nul to hald the
pulley  In the retracted position  (see
illustration),

11 If the timing bell is to be re-used, use
white paint or chalk to mark the direction of
rotation on the belt (It markings da not already
exist), then slip the ball off the aprockets,
Nete that the crankshaft and camshaft must
not b rotated whilst the balt iz removed,

12 Chegk the liming belt carefully for any
signs of uneven waar. splitting, or oil
contamination, Pay particular atention 1o tha
reots of the teeth, Ranew it if there Is tha
slightes! doubt about itz condition. |T the
engine Is undargolng an overhaul, renaw tha
balt as a matter of course, regardless of Its
apparent condition. The cost of a new bell is
nothing compared with the cosl of repalrs,
should the belt break in service. I signs of ol
contamingtion are found, trace the scurce of
the ol feak and: rectify it. Wash down tha
angina. timing belt area and all related
coimpanents, to remove all traces of vil.

Refitting

13 Before rafitting, thoraughly clean the
timing belt sprockets. Chechk that (ke
tensloner pulley rotates frealy, without any
slgn of roughness. If necessary, renew the
tenzloner pulley as desoribed in Sactlan 5.

14 When refifting the new belt, make surs
that the sprocket timing marks ara still In
alignment anpd it the bell so that tha arrows
on the belt point in the direction of angine
rotation, and 1he lnes of the belt colnclds with
the sprockel marks,

18 Engage the timing belt with the crankshaft
sprocket firat, then plads it around the coolant
pump sprockel and the-camshafi sprocket
(2&e iMustration). Finely slip tha bell arsund
the tensianer puliey.

4.8 Removing the crankshalt pulley

16 Ralease the tensioner nut ard Insart the
laws of a palr of nght-angled cirolip pliers {or
similiar) Into tha twe halés on the front face of
the tensioner pulley, Rotate the pulley
articlockwlse against the balt unill the belt is
guite 4aut, Check that the sprocket timing
marks have not maved out of alignment.
17 Maintaln the eHort applied to the
tensicner puligy, then tighten the retaining nut.
1B Turn the cranksheft through two complets
turns in the noral direction of rofation and
cheek that when the centre of the longast run
of tha belt |s gripped between finger and
thumb it can Just be twistad through 807,
18 I the belt appears too be too slack or fog
tight, slacken the tensioner nut and rapsat
steps 16 10 168 unilll the correct lension Is
achisved.
Caution: The above procedure. serves only
as a rough guide to setting the belt tenslon.
The tansion must be checked accurately by
a Fiat dealer using specialised checking
equipment, &t the sarifost opporiunity.
20 Refit the timing belt cover, thetcrankshaft
puliey; aukiiary drivebelts), spark plugs and
tha air eleanar/ducting, Adjust the tension of
the auxiliary drivebsitisl as dessribad In
Chapter 14,
21 Refit the front wheel and lower the car to
the ground,

§.
Timing beit tensioner
Removal
1 Firmly apply the handbrake, then jack Up
the frert of the car and support it securaty on
axle stands (sea Jecking and vebicle support),
Remove the right-hand front readwhesl.
2 Aemove the alr claaner and alr ducting as
destribed in Chapter 44 or 48,
3 Remova the auxiliary drivebeltis) as
teserbed in Chapter 14,
4 Undo tha three bolts and remove the
crankshaft pulley from the sprocket,
& Unbolt and remove the {iming belt gover,

Mote the bolt loceted at the bottam of the
cover, this can gasily be overlooker.

5 Timing belt tensioner
and sprockets - rmmwl,
Inspection and refitting

4.15 Fit!lrlg tha timing belt

6 Sat the engine st TOC on No 1 oylinderas:
desaribed in Saction 2,
7 Loosen the nut on t1e lming belt tensionar
and move the tensioner pulley away from ines.
belt {see lllustration), Kesp the balt engaged
with the sprockets using & cable-le or string.
8 Completely unscrew the nut and sfides the
tensloner off the mounting stud,

Inspection

8 Wipe the tansionar clean but do not wsa:
solvents that may contaminate the hearlngs,.
Spin the tarsiener pulley an its hus by hond
Stiff mavement or excessive freeplay |s an
indication of severe wear; tha tensloner is nol
® sarviceable componenl, and should bs
renewed.

Refitting

10 Slide the tempsionsr pulley over tha
mounting stud and fit the securing nut.

57 ﬂming balt tansﬂnnur rataining nut
(arrowed) - shown with tming belt
removecd
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To ma.'rar a r.amshaft spm-:lrur helding
toal, obtain two lengths of steel strip.
 about B mm thick by 30 mm wide or
similar, one €00 mm long, the other

200 mm leng (all dimensions
“approximate).  Bolt the two strips
logether to form a forked end, leaving
the bolt slack so that the shorter strip
\can pivot freely. At the end of each
tarong’ of the fork, secure a boft wﬂh a
aut and a focknuf, to act as the
fulcrums; these will engage with the
cit-otits fn the sprocket, and should.
\profrude by about 30 mm

11 Checkand adjust the tensicn of the timing
bet with reference to Section 4.

12 Refit the timing belt cover and tighten the
bolts,

13 Asfit the crankshafl pullay.

14 Refit and tension the auxiliary drivebaltis)
&z described in Chapler 1.

15 Refit the air cleaner and alr ducting as
described in Chapter 44 or 48,

16 Rafit the roadwheel and lower the vehicle
tedhe ground,

Camshaft sprocket

Removal

17 Remave the timing beall as described in
Section 4.

1B The camshaft sprocket must now be heaid
stetlonary while the retaining bolt is ioosened. To
da this, malke up a fool as follows and engage it
with the hales in the sprocket (see Tool Tip).

18 Alternatively pass a rod through ane of the
halas in the camshaft sprockel to prevant it
relating. Position & pad of rag or a piece of

5.20a Unscrew the carns‘nah sprnckat
securing bolt and washer .

wood under the rod to-avoid damaging the
cylinder head,

20 Unscrew the boll and slide the sprocket
from the end of the camshafi. Mote the
integral Incation key an tha inner face of the
sprocket (see illustrations).

Inspection

21 With the sprocket removed, examine the
camshaft oil seal for signs of leaking. If
necassary, refer to Section ¥ and renew it

22 Check the sprocket teath for damage.

23 Wipe clean the sprocket and camshaft
mating surfacas,

Refitting

24 |Locate tha sprocket on the end of the
camshalt, then refit the bolt and washer and
tighten to the specified torque while holding
the camshafl stationary using the method
described previously.

25 Rafit the timing belt as described in
Saction 4,

Crankshaft sprocket

Removal

26 Remove the timing belt as described in
Section 4.

27 Working beneath the engine, unbaolt and
remove the flywheel lower cover, then hold
the fiywhesl staticnary preferably using a too!
which engages the flywheel starter ring aear
(sea Sectlon 10), Alternatively have an
assistant angage a wide-bladed screwdrivar
with the starter ring gear.

28 Unscrew the crankshaft sprocket retaining
bolt and slide the sprocket off the end of the

5.28 Crankshaft sprockel located by
integral key

5.32 Tighten the crankshaft spruckat bolt
to the specified torque

5.20b ..
end of the camshaft. Integral location key
[arrowed)

. and slide the sprocket from the

crankshatt, The sprocket may have an integral
location key on s inner face {see illustration),
or & separate key which locates in a groove In
the crankshaft nose may be fitted.

Inspection

29 With the sprocket removed, examineg the
crankshaft oil seal for signs of leaking, If
necassary, refer to Section B and renaw it

30 Check the sprocket testh for damage.

31 Wipe clean the sprocket and crankshaft
mating surfaces.

Refitting

32 Slide the sprocket onto the crankshaft
making sure it engages the integral key or
separata key, then refit the bolt and washer
and tightan the bolt to the specified torque
while holding the crankshaft stationary using
the method described in paragraph 27 (see
Mustration),

33 Refit the timing belt as describad in ﬂ.

Section 4.

& Camshaft cover -
removal and refitting

.
Removal

1 Aemove the air cleaner assembiy and inlet
duat as described [n Chapter 44 or 4B.

2 Progressively unscrew the mounting bolts
from the top of the camshaft cover and lift off
the cover - note the location of any supports
on the bolts (see lllustration). If it sticks, do

6.2 Removing the camshaft cover
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8.3 Camshaft cover gasket

not attempt to lever it off - Instead free it by
working around the eover and tapping it ightly
with a soft-faced mallat,

3 Recaver the camshaft covar gasket (see
llustration), Inspect the gasket carefully, and
renaw It If damage or delenoration s evident,
4 Clean tha mating surlaces of the cylindar
head and camshaft cover thoroughly,
ramoving 2i iraces of ol and old gasket - fake
care 1o avold damaging the surfaces as you
o this

Refitting

§ Locate & new gaskal on the cylinder head
and make sure |t |z corractly seated.

& Lowar the cover grite the gaskel makinp
sura' the gasket ls not displaced,

T Ingert the mounting boits and tighten them
progressively ta the spaciflad torgue,

& Refit the air cleansr assembly and inlet dust
with referanca to Chapter 44 or 48,

7 Gamshaft oil seal -
renewal

i

3
Q

1 Remove the timing belt and camshaft
sprocket as described In Sectlons 4 and 5,

2 Using a suitabla haoked Instrument, remavea
the il seal from the cylinder head taking care
not to damage the surface of ihe camshaft.

3 Clean the seating in the cylindar hesad and
the end of the camshaft. To prevent damage
to-the new off seal as |l s belng fitted, wrap
some adhesive tape ground the and of the
oamshalt and llghtly ol it,

4 Dip the new oll seal In il then locate It over
the camshaft making sura that the sealing lips
are faning Inwards,

§ Using a sujtable tubular drift, drive the ol
seal sguarely Inte the eylinder head, Rameove
the adhasive tape,

6 Refit the camshaft sprockat and timing batt
with raference to Sectlons 5 and 4.

Front (right-hand side} oil seal

1 The froml oll ssal is located in the oll pump
on the front of the crankshaft, Remeove the
timing belt as describad in Section 4-and the
crankshaft sprockeat as described In Section 3.
2 Using a hooked Instrument, ramova tha oll
gaal from the ol pump casing taking care not
lo dgmage the surface of tha crankshalt.

3 Clean \he seating in the housing and the
surace of the crankshaft, To prevent damage
to tha new oil seal as it is being fitted, wrap
some adhesive tape around tha end of the
arankshaft and lighthy ol it.

4 Dip the new ol sgal I oil then affer It up 1o
the oil pump casing making sure that the
sadling lips ara facing Inwards,

5 Using a suitable tubuiar drft, drive the oll
seal squarely into the casing. Ramove the
adhesive taps.

& Hefit the crankshaft sprocketl and timing
belt with reference to Sections 5 and 4.

Rear (left-hand side) oil seal

Mote! The fallowing paregraphs describe
renawal of the rear off seal lsaving the houzing
in positlon, Refsr to Chapter 20 for detalis of
removing e housing,

¥ Remove the [Mywheslidriveplata
described in Saction 10,

8 Using a sultable hooked Instrument,
ramove the oll segl from the rear oll ‘soal
housing taking care not to demage the
shirface of the crankshafi.

8 Clean the seating In the housing -and the
sutface of the crankshatl, Check the

8 Crankshatt oil seals -
renew'al

crankshaft for burrs which may damaga the
saaling lip of the naw seal, and If necessary
use a fine file to ramove tham,

8,12 Removing the cylinder haad

10 [ip-the new seal In clean engine ail and,

carefully locate it over the crankshaft rer
fiange making sura that It is the corract way
round,

11 Progressively tap the ofl seal Into the

housing Kesping N square to  prevent

distortion, A block of woed is useful for this |

purposs,
12 Refit the fhywheel/driveplate with rafes
ence to Section 10

9 Gylinder head -
removaland foting

Removal

1 Disconnect the battary negatlve terming! |

trefar to Disconnecting the baftery In fhe
References Saction of this manuall.

2 Draln the gooling systerm a8 descrbad in
Chapter 1A, then remove the alr cleaner and
dutting a= described fn Chapler 44 or 48,

3 Disconnect the accelerator cable and
conitrole from the thrattle housing.

4 Disgonnect the fuel hozes,

& Disconnact the coslant and vachum hoses:

fram the cylinder head and inlet manifald,
6 Disconnect all elecirical lsads noting thiir
location.

7 Aemaova the lgnition aolls with reference to
Chapter 58,

8 Remove the timing balt as desoribed in
Section 4, then unbolt &nd remove the timing
belt inner cavars {sea lllustration).

B Unbolt and remove the Inlel manifold
complete with throttle housing. Cn MPI
models unbelt the fusl rall,

10 Unbelt the exbaust manifold from the
cylinder head, and tie it to the front of e
angine compariment, If preferred removethe
manifold  eompletely by unbolting ine
downpipe. Alse disconnect the downpipe
bracket.

11 Unscrew the cylinder head bolts hail &
turn at & time In the reverse order to thal

shown In illustration 9.24b. When the bolls ane

frea, ramove them with thalr washers,

12 Lift the cylinder head from the block {sse -

ustration). If |t |s stuck tight Insert plecas o
wond [nto the exhaust or Infet parts, and us
them as levers to rock the head off the black
On no account drive levers into the gasket
|&int, nor attempt to'lap the head sideways, ag
It Is lacated on positioning doweals.

13 Remove and discard the oylinder head
gaskat and the manifold gaskats.

14 The cylinder head can be dismantied after

removing the camshaft and cam lollowers:as.

described in Chapter 20,
15 |f the valves have been ground-in, the

vatve clearances will require adjusting, a5 -

described In Chapter 14, This should be done
befora the cylinder head i3 refitted o the
Brgine,
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Preparation for refitting

18 The mating faces of the cylinder head and
cylinder black must be perfectly clean before
refitting the head. Lise a hard plastic or wooden
sofaper to ramove all traces of gasket and
carbon; also clean the piston crowns. Take
perlicular care when cleaning the piston
growns as the soft aluminium alloy s easily
damaged. Make sure that the carbon is not
afowsd 1o enter the oil and water passages -
e is partlcularly important for the |ubrication
gyatem, as-carbon could block the oll supply to
the anplne's components, Using adhesive tape
ard paper, seal the water, ol and bolt holas in
the-cylinder block. To prevent carbon antering
2 gap between the plstons and beres, smear
alitthe grease in the gap, After cleaning aach
piston, use a small brush to remove all traces
ol greass and carbon from the gap, then wipe
away the remalndar with a clean rag. Clean all
the pistans in the same way.

{7 Chack the mating surfaces of the oylinder
Bock and the cylinder head for nicks, deep
stratoches and other damage. If slight, they
may be removed carefully with a file, but if
micessive, machining may bs the only
ternative to renewal. |If warpage of the
cyiinder head gaskel surfaca is suspactaed,
=8 & straight-edge 1o check it for distortion.
Falar to Part O of this Chapter if necessary,

18 Check the condition of the cylinder head
boits; and particulary their threads, whenaver
they are remavied, Wash the bolis In a sultable
galvent, and wipe them dry. Chaok each bolt
for ny sign of visible wear or damage,
fenewing them If nacessary.

Refitting

18 Bafore refliting the assembled cylindar
head, make sure that the head and block
mating surfaces are perfectly clean, and that
1he bolt heles in the eylinder block have baen
mepped aul to clear any oil.

2 Check that the camshaft and crankshaft
spracket timing marks are still aligned with
{helr respective cylinder head and oil pump
cover marks as described in Section 2,

‘H The new gasket should not be removed
frem ts mylon cover until required for use, Fit
tha gaskel dry, and maka sure that the mating
sufeces on the head and block are parfactly
ciaan.

the cylinder block . . .

22 Place the pasket on the eylinder block o
that the word ALTO can be read from above
{see illustrations),

23 Lower the cylinder head onto the block so
that It locates on the positioning dowel.

24 The cylinder head boll threads must be
ciean, Dip the bolts in engine oll, and allow
them to drain for thirty minutes, Screw the
bolis In finger-tight then working progressively
and in the sequence shown, tightan all the
cylinder head bolts to the Stage 1 torgua
setting given In the Speclfications, using a
torque wrench and a suitable socket, With all
the bolts tightenad to their Stage 1satting,
working.again in the specified seguence, first
angla-tighten the bolts through the spacified
Stage 2 angle, then again through the Stage 3
angle, using a socket and extension bar, It s
recommanded that an angle-measuring
gauge is used during this stage of tightaning,
to ensure accuracy (ses [llustrations),

25 Rafit the inlet manlfold and throtile body
using @ new gasket (refer to Chapter 44 or 48).
28 Refit the exhaust manifald using a new
gasket, Tighten all nuls. Reconnect the
exhaust dewnplpe bracket.

27 Refit the timing balt Inner covers and
tignten the bolts,

28 Refit the timing belt, and tension It as
described in Section 4, Refit the timing bell
outer covar.

28 Refit the ignition colls and camshaft
COver,

30 Reconnect gll hoses, electrical leads and
controls refering the relevant Chapters of this
rmanual.

31 Fit the air cleaner and ducting.

9.22b ., ..so that the ALTO marking can be

read from above

32 Reconnect the battary then fill and blesd
the cooling system as described in Chaptar 1A

10 Flywheel/driveplate -
removal, inspection
and refitting

R

oy

Removal

1 Remove (he transmizsslon as describad in
Chapter TA or 78, On manual transmission
models also remove the clutch (Chapter ),

2 Mark the position of the flywhael/driveplate
with respact to the grankshaft using a dab of
paint, Mole that on some models although
there is only one location dowal on the
flywheel/driveplate there are two holas in tha
end of the crankshaft and it is therefore
possible 1o locate the fywhesl 180° out. The
flywheel/driveplate  must now be held
stationary while the bolis are loosened. A
homea-made locking tool may be fabricated
from & piece of scrap metal and wsed 1o lock
the ring gear. Bolt the tool to one of the
transmission bellhousing mounting hotes.

3 Unscrew then remove the mounting bolis
then lift off tha llywheal/drivaplate. Recover
the spacer plate on manual fransmission
models, Discard the fiywhesldriveplate balts;
new ones must be used on refitting,

Inspection

Manual transmission models

4 If the flywhaal's clutch mating surface is
desply scored, cracked or otharwise
damaged, the flywhesl musi be renewead,

-8.24a Oil the cylinder head bolis
described before refitting

OO
GTOTOTOTO

SRS 1T

8.24b Cylinder head bolt tightening
seruence

8.24¢ Using an angle gauge to tighten the
cylinder head bolts to their second and
third stage torque settings
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10.10 ‘I‘ightan the ﬂywhaal bolt to the
specified torque

Heoweyar, |t may be possible o have I
surface-ground; seak the advice of & Fial
dealer or engine reconditioning spaciallzt.

5 If the ring gear Is hadly worn or has missing
taath, the fiywhest must be renswed,

Automatic transmission models

6 Chack the driveplste for =igns of damage
and renew It Il necessary. Il the ring gear s
badly warn of has missing testh, the
driveplate must be renawed,

Refitting

7 Glean the mating surfaces of the fiywheel/
driveplate and crankshatt. Femove any
ramaining locking compound from the threads
of the grankshait holes, using the corect-size
tap, if available,

If a-suitsble tap Is not

n#ﬂﬂablﬁfﬁuthmﬂnfsdnm
HINT| the throads of one of the oid

balts with: a- hacksaw, and
use the bolt to remove the. locking
compatnd from the threads.

8 1f the naw rataining bolts are not suppliead
with thebr threzds already pre-coated, apply &
suitable thread-locking compound 1o the
threads of each boil.

8.Offer up the flywhesl/drivepiata 1o the
crankshatt, using the alignment marks made
during ramoval, and fit the new retaining bolts
fogether with the spacar plate an manual
fransmission modsals),

10 Lock the flywhesel/driveplate uging the
method employad on dismanthng, and tighten

122 Flemuuing the Hywhaal housing cover
plate

the retgining bolis to the spacified torque (ses
illustration),

11 Refit the clutch on manual transmission
modais-as described in Chapter 6,

12 Refit the fransmission as described in
Chapter 7A or 78.

11 Engine mountings - &
Inspection and renswal
Inspection

1 Firmly apply the handbraka, then [ack up
the front of the car and suppon it securaly on
arle stands (ses Jacking and vehicle suppon).
2 Check the mounting rubbers 1o see I they
are cracked, hardened or separated from the
metal at-any point: rangw the mounting if any
slich damage or deterioration is eyident.

3 Cheek that all the mounting's fastanars are
sacurely tighiened, use a torque wrench to
check [ possible,

4 Using a large scrowdriver or a crowbar, check
for wear In the mounting by carefully levering
against it 1o chéck for free play. Where this s not
possible enlist tha aid of an assislant tomaove the
anginetransmizsion Sack and forth; o from side
o side, while you waich the mounting. While
some-free play is to ba ﬂ:q:-ﬂctqd even from new
companeants, excessive wear should be obvious,
It excassive free play 15 found, check first that the
fastaners are comectly secured, then rensw any
worn components @z desanbed Delow,

Renewal

Fllghtrhand mounting

& Firmly app'll.r the handbraka, then jack up
tha frant of the ear and support 1L securely an
axle stands {see Jecking and vehicle suppor),
6 Flace a trolley Jack beneath the rght-hana
side of the enging, with a block of wood an
the jack head. RAalse the jack until it is
supparting tha weight of the snging,

7 Unscrew the naul securing the aagine
brackat to the mounting,

8 Lower the engine slightly then unboll the
mounting from the body,

9 Locate the new mounting on the body,
insarl 1he balts and tighten to the specifisd
torgue,

124 Removing the aump

10 Halse the engine and locate the brackst
or the mounting. Refit tha nut and tighten lo
the-speuified torgqua:

11 Aemove the trolley Jacw and lower tha
vahicle o the ground.

Left-hand mounting

12 Firmly apply the handbrake, then jack up
the front of the car-and support it securaly on
axle siands {Bee Jaoking 2nd vehicle suppon)
13 Place & trolley |ack beneath the
transmizsion, with & block of wood on the jack |
head. Ralse the jack until it is' supporting e
walght of the englna/transmission,

14 Unzcrew the bolts securing the laf-hand
migunting 1o tha body.

15 Urnseraw the nul secdring the mounting to
the trafsmission brackel and recover the
washers.

16 Lower the tranamission sufficiantly to
femove the mounting from the trapsmission
brackat,

17 Lopgate the naw mounting in the trans-
mitssion bracket and refit the nut and washers,
Tighten tha nut to the specified torgus.

18 Ralse the englne and rafit the mounting-
to-body bolts. Tightan the bolts too the

specified torque,

18 Ramove tha lrollay jack and lower the
vahicla 1o the ground.

Rear mounting

20 Firmly apply the handbrake, then jack up
the frant of the-carand suppor It Securely on
axla stands (zea Jacking and vehicle suppor),
21 Working bensath the vehicle, unscraw the
polts securing the réar engine mounting 1o thi
underbady,

22 Tamporarlly support the waight of the
enginedtranamisson using a trolley jack.

23 Unbolt the rear maunting assambly from
{he transmission and withdraw from under fha
vehicla,

24 Unscrayw the bolt and separate ihe
bracket from the mounting,

25 Fitting the new maunting |5 a reverzal of
the removal procedurs,

12 Sump - %
remaoval and refitting q\
Sy

Removal

1 Firmiy apply the handbrake, then jack up the
fromt of the car and support it securaly on axls
stands (see Jacking and vahicls suppord), Orain
the engine’oll as described in Chapter 18,

2 Unbolt and remaove the cover plate from the
fower part of the flywheel housing (see
liustration). ’

3 Reler to Chapter 40 and unbaolt the exhaust
fromt pipe from the manifald, Lindga the
suppaort brackst fastenings and lower the front
plpe clear of the swmp.

4 Unsecrew 1he sump gecuring scraws and
riuts gl pull the sump downwards to ramove
it (see Mustration), The |oint seatant will
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m{mlm cutting with a sharp knife to rolease
ﬂmamﬂp Clean away all old gasket malterial.

:mﬂ‘g

5 When rafitting, a bead of RTV sillcone
rtant gasket 3 mm in diameter should be
anplied to the sump flange. Fil the sump,
‘wraw in 1he fiking screws and tightan to tha
;nal;ii'ad torque. Motae the flange end fixing
.'q,rlu {sea lllustrations).

.1"i'|'alt ana hour for the gasket compound to
harden bisfore filling with engine oil,

1 Refit the flywhesl housing cover plate and
inhaust system front pipe,

Lower tha vehicle 1o the ground and fill the
angine with ofl (see Chapter 14), Check the oll
e after runming the enaine for a few minutes.

ﬂ'ﬂil;lump and pick-up tube -
remaval, inspection and
refitting

Y

’ﬂi!ﬁmnval'

1.Drain the engine ail and remove the sump
s deseribed InSection 12.

& Unscraw and removs the ol filker cartridge
(s Chapter 14).

3 Femove the timing belt-as described In
Suclion 4.

4 Leck the crankshait against rotalion either by
2 block of wood between & crankshaft
kb and the inslde of the crankcass, or by
amming the flywhesl starter ring gear with a
* sitaie foal,

12.5a Tightening a sump fixing scraw

5§ Unzcraw and remove the crankshaft
sprocket bolt and take off the sprocket, If it is
tight, use two screwdrivers to lever it off, or
use a two or three-lagged puller,

6 Unbolt and remove the all pick-up/filter
screan assembly, Mote the sealing washear.

T Extract the oll pump fixing bolls and
withdeaw the pump. Bamove the gasket,

Inspection

8 The oil pump incorporates & pressura raliaf
valve, which can ba removed for examination
by depressing the spring plunger and pulling
out the keaper plate (see lllustrations),

8 If pump wear |s suspected, chack the gears
in the following way. Extract the fixing screws
and remove the rear cover plate. The screws
are very tight. and will probably require the use
of an impact screwdrlver {see |llustration),

12.5b Sump fixing screw and flange end
fixing nut

10 Check the clearance between the outer
gear and the pump housing using feeler
blades. Check the gear endfloat by placing a
straightedge across the pump body, and
checking the gap between the straight-edge
and gear face (see lllustrations). If the
clearances are ouwiside the specified
tolerance, renew the ail pump complate,

11 If the pump is unworn, refit the rear cover
plate and fighten the scraws Tully.

12 Apply-air pressure from a tyre pump to the
oll pump oil ducts, to clear any sludoe or other
material, Prima the pump by pouring clean
engine oil into its Infet duct, at the same time
turning the oll pump inner gear With the
fingers.

13 Lever out the oll eal and drive a naw ana
squaraly Into the ofl pump casing [see
iNustrations). Lubricate the cll seal lips.

' 'I&Ea Remaving the oil pump pressure
relief valve

13.8b Components of the oll pump
pressure relief valve

13.8 Ualn-g an Irnpal:‘t surawdmrar to
ramaove the all pump rear cover plate
screws

13,1& Maaal.rring oil pump outer gear-to-
pump housing clearance

13.10b Measuring oil pump gear andl‘laat

13.13a Remaoving tha ofl pump oil seal
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13130 Using a sockat to fit a new oll sea 13.14a Usinga new gasket ..,
to the all pump

Refitting new saaling washer. 18 Fit and tension the timing belt as
14 Holt the BEmE At R, 16 Lock the crankshaft gs dosoribed In deserbead in Section 4,

14 Heit the pump inle position USING a NEW o agranty 4, then fit the crankshalt sprocket 18 Fill the engine with oil (see Chapter 1A},
jaint gasket (sea lllustrations), Note that one  anq tighien the balt to the specified torque, 20 Run the engine for a few minutss, then
bolt s longer than the othars. 17 Fit the sump as deseribed In Section 12, check and top-up the oll level (zae Waskiy
15 Bolt on the oll plek-up assembly using & Screw on a new oil filter cartridge, checks).




Chapter 2 Part B:
DOHC (16-valve) petrol

2Be1

engine in-car repair procedures

Contents
Auxiliary drivebelts - removal and refitting . ........ Sea Chapter 14
Camshalft ol seal - renewal ..... rye A SN, - . W ALl 3

Camshafts and cam followers - ramaoval, inspection and refitting .. 9

Crankshatt ol seals- renewal ... ven v iiesenriiieeas T
Cylinder CoOmMPrEssion 1881 . , . ou vt c e e iaa e a
Cylinder head - dismantling and overhaul ...... ... .See Chapter 2D
Cylindar haad - removal and rafitting .. ... .. R A T 10
Cylinder head extension - removal and rafitting - ol
Engine assemblyfvalve timing holes - general mfrmnatmn and

R o e e Tt 2

Degrees of difficulty

Engina mountings - inspection and renewal ... i .vaeiiiiaaaan 12
Enging oll and filter - ranewal ....vvveeeivrinsin, See Chapter 14
Englna ol level-check ..., oioayourranaaiiy Gea Wesekly checks
Flywhesl - removal, inspection and refitting ....... ... . 0. 11
GENAral IPTCITABIBON . ¢ o tccmap bebesth oot o ot mmms ey bomm o e i 1
Ol pump and pick-up tube - removal, mspactmn and mﬁltlng ..... 14
Sump - remaoval and refitting . ; R Eifa et
Timing belt and covers - removal and raﬂtl‘.lr:g ................ 4
Timing bell tensioner and sprockats - removal and ruﬂtljng salee o

Eaey, suitable for .. | Fairly easy, suitable % Fairly difficutt, "Q Difficult, suitable for % Very difficult, oy,
novice with Fttle % for beginner with 252 | sultable for competent 30 | experenced DIY suitabide for expert DIY é
Bxperience LS SOME expenance % DY mechanic ?;Q mechanic i or professional a9
Specifications
General
Engine code® et 176,89.000
Nate: See Viehicls (dentification for the Iucatmn uf coda mark.l’ng on the enging,
B e L e A P e e e R b o T e L 708 mm
AN D L e e e s e e e e T 78.98 mm
[T o S e e e B A Bt S o | WLl e s b
COmpression ratio L. re e e e e e e 102N
A T B o S T T s e TR T b e e 0 A e 1-3-4-2
AR A Dy e o S I o L S ] Timing belt and of englne
Timing balt tansion . .. o000 Ca L AT Beedet
Camshaft
Hﬂurbaarings..... ot P PR LR T e 29
Camshaft bearing journal dlam&tars:
Mo 1bearing ,....... e by I A 35.000 to 35.015 mm
MO BERFING v renn v rrrnaanrrnrrrran i reanrae . AB5:0001t0 48,015 mm
VR AT | L e e s T A ) o A 48.000 to 49.015 mm
Camshaft bearing journal running clearanca: , , .. .. PR e o v 0030 to 0.070 mm
L gl T 4T Bt e e e N e oo L O P 0,15 to 0.34 mm
Cylinder head extension
Camshaft bearing diameters;
R a1 Ty T E e T . 35045 to 36.070 mm
e ) T R b e N Ry L Ty, T R D [ 48,045 10 48,070 mm
Bk B i e e i o e s s e s T e e 49,045 o 48.070 mm
Camn followear Qapeet) IyPe ... i ee e e e i e Hydraulic
Cam follower fappet) diBMEIar .. . vvevin i era et inaeanss 2B8.353 to 2B.370 mm
Gam follower (tappet) bore diameter in oylinder head extension . ... .. 28.400 to 28421 mm

Cam follower (tappet) running clearance ....oveeveea R

0.046 to 0.051 mm



2B=2 DOHC (16-valve) petrol engine in-car repair procedures

Lubrication system

Qi pump type ... B e R S
Quter rotor-to-housing claaranua ....... e

Axial glearance ., ..,
Torque wrench settings

Carmshaft diven @ears ... iiiee i es

Camshall sprocket
Crankshaft sprocket centre bolt:
21 o e R R S
Staga 2 | i
Cylinder head:

SO o da s a A e e e e R T e
Stags 2 | o AL P L 0 A W b e B

Staged .

Evllndarhaadaxlﬂnslunmcyllndarhﬂad

Enging maounting bolt:

P i Ve TR R

Enging mounting nut (MTE =% 125 . penny

1 e e e e A O Vet ,......,.,..:

Timing belt tansloner ., ceneini o
Sump

0.100 to 0.210 mm

By=rotor driven from front of crankshaft

.................. 0.025 to 0,070 mm
Nm Ibf 1t
............ vierdar 128 BG
............. i TRk BE
S 20 _ 15
; Angle-tighten a furthar BO®
iie B0 22
: , Angla-tighten a further 0°
Angle-tighten a further 900
15 11
NPT 59 44
......... e e AR 18
S R, .. B0 44
44 32
25 18
.................. 10 7

1 General Information

Using this Chapter

Chapter 2 is divided into four Parts; A, B, C
and 0. Repair operations that can be-camed out
with the angine in the vehicla are desaribed in
Part A, S0OHC (8-valve) petrol engines, Part B,
DOHC (16-valve] petrol engines and Part C,
diesel engings. Part D covers tha removal of the
enginafransmisson as a unil, and describes the
englne dismantling and overhaul proceduras.

In Parts A, B and C, the assumption ia
rmade that the engine iz |nstalled In the
vahicla, with all ancillaries connected, If the
angine has baen remaved for everhaul, the
preliminary dismantling informatlon which
precades each operatign may be ignaored,

Engine description

Throughoul this Chapter, sngines ara
Identified by their capacities. A llsting of all
engings covarad, togather with their code
latiars, |s given in the Specifications.

Theangine soversd in this Part of Chapter 2
15.a water-cooled, double overhead camshatt,
In-llne four-cylindar unit, with cast iron
oylinder Dlock and aluminium-alloy cylindar
head. Tha unit Is mountad transversely al the
frant of the vehicle, with the lransmission
bottad to the left-hand side of the engine.

The gylinder head houses the aight inlat and
gight- exhaust valves, which are clogad by
single coil springs, and which run in guides
pregsed Into the aylinder head, The two
camshafts are housed In & oylinder head
extansion which iz bolted to the top of the
cylinder head. Tha exhaust camshafl is driven
by a taothed timing belt and In turn drives the
irlat camehalt via a pair of geers located at the
Isft-hand gnd of the cylinder head extansion.

Tha camshafls actuate the valves direclly via
sali-adjusting hydreulie cam  followers
mounted in the cylinder head extension.

The crankshaft Is supported by five main
bearings, and endfioat is contralled by a
thrust bearing fitted to the upper section of
the centre maln bearing,

Engine coolan! is circulated by a pump,
drivan by the timing beit. For details of the
coaling systamn, refer to Chapter 3,

Lubricant Is circulated under pressure by a
pump, driven frem the front of the crankshaft,
il 1= drawn from the sump through e stralner,
and then forced through an externaihy-
mounted, replaceable screw-on filter. From
thers, it iz distributed to the oylinder haad and
cylinder head extension, where it lubricates
the camshaft journals and cam folowers, and
also o the crankcass, whare il lubricates the
main bearings, connecting rod big and small-
ends, gudgeon ping and cylinder bares. Qil
|eis ara fitted 1o the hase of each cylinder bore
- these spray oll onto the undersida of the
pistens, to improve cooling,

Repair operations possible with
the engine in the car

The follawing wark can be camisd out with
the engire In the car;

&) Auxlifary drivebelt - removal and refitting
frafar to Chapter T4)

bt Ol pump and plek-up fube assembly -
raimoval, inspection and refitiing

&) Timirig belt and covers - removal and
rafitting

a) Timing bett tensioner and sorockals -
remowal and refitting

&) Cylinder head - removel and refitting"

f| Cyiinder head sxfension - removal and
rafitting

g) Camshaft-and cam foliowers - removal
and refitting

k) Camshatt oll seal - ranewal

§ Crankshalfl all seals - rengwal

§ Flywhes! - mmoval, inspection and refffting
k) Enging mountings - inspection and ranawal
Il Sump - rmmovel and rafitting
‘Cylindar head dismantiing progedures ar
detaifed in Chepter 20,
Mote 1: it is possibla to remove the pistons
and ::nnr;au.'it.fn-g roge (after remoaving i

cyfindar head and sump) without rematving te

anging, Howeaver, this s not recammendad
Work of this nature (s more easilly and
tharawghly complaled with the engine on i
bench, as described in Chapter 20,

Nota 2: Many of the procedures in this Chaplr
entall the use of numerous special toofs. Whan
pogsible, suitable alfernetives are dascriban
with dietails of thalr fabrcation. Before staring
any oparations on the angine, rdad throatigh it
eniire procedurs first to famiffanse yoursalf wim
the wark involied, fools to be obtained ang
new parts that may ha necassany.

2 ine assambly/
' Etﬂ‘n timing hﬂl =
gﬂnma.! information and usage

MNote: Do not afternpl o rotate the enging
whitst the camshafis are locked fn pasition, f
tha engine js to be feft in this state for s fong
pariad of time, ft Is 8 good /dea io place
suitable waming notices (nside the vehick
and [0 the enging compartment. This wi
reduce the possfbilty of the angine being
acoidentally cranked on the starter matar,
which 15 likely to cause damage with the
facking tools in plgce.

1 To accurately set the valve timing for

oparations requlring remaval and refitting of the *

fiming belt, timing holes are deilied in he
camshafts and cylinder head ‘extension. The
holes are used In conjunctlon with camshaf
leicking tools and crankshalt positlening reds ta
Inck the camshafts when all the pistons &
positioned at the mid-point of thelr stroke, Ths




DOHC (16-valve) petrol engine in-car repair procedures 2B3

1860992000

1860985000

2.28 Arrangement of Fiat special tools for setting the piston position and
locking the camshafis

“amangement prevents the possibility of the
vaves contacting the pistons whean refitting the
ayinder head or iming belt, and also ansures
fiatthe correct valve timing can be obtained.
Tha design of the enging Is such that there ara
poconventianal iming marks on tha crankshaft
or camshaft sprockets to indicate the normal
T0G position, Therefare, for any work on the
\ming belt, camshafls or cylindar head, the
lptng and pesitioning fools must be used.
2The special Fiat toocls for setting the
“camashafts and pigtons consist of two rods
#hich slide in sleeves that are screwsad into
ot and Mo 2 cylinder spark plug holes. The
(tods are pushed down to contact the pistons,
-ird Ihe crankshait is then furnad until both
tnds protrude from thelr sleaves by the same
araunt, With the erankshaft correctly set,
o camshaft locking pins are used, one for
Ihe Inlst camshaft and one for the sxhaust
.camanatt. The pins are screwed into holes on
#ach side of the cylinder head extansion so
fnet they engage wilh slets machined In the

camshafts, The arrangement of the Fiat
special tools are shown (see illustrations).
The tool numbers are as follows:

Camshaft locking tools  Tool No
1860885000

Fistan posifioning tool  Tool No
1860982000

2.2b Fiat special tool for setting piston
position . . .

2.2¢ ...and locking the camshafts

3 Although the special Fiat toals are relatively
inexpensive and should be readily available
from Fiat dealers, it Is possible to fabricate
sultable alternatives, with the help of a local
machine shop, az described below, Once tha
tools have besen made up, thelr usage |s

described In the relevant Sections of this 2B

Chapter where the tools.ara required.
Camshaft locking tool fabrication

4 Hemowve the air cleaner, inlet air duct and
resonatoras describad in Chaptar 48,

5 Unscrew the ssaling plug fram the front
face of the cylinder head extension.

6 Using the sealing plug as a pattern, obtaln a
fength of threaded dowel rod or twe suitable
bolts to screw info the sealing plug hole: With
the halp of a machine shop or engineering
works, make up the camshaft locking tools by
having the dowel rod or bolts machined to the
dimensions shown (see illustrations). Note
that two will be needed, one for each camshaft.

Sullabls roll pln for |

fitling f ramoving toal \\\

111_‘-
4
[} I

e
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268 To make an alternative camshaft
locking toal . ..

2.6b .., have suitable dowel rods or bolts
machined to the dimensions shawn
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4.8 Undo the three bolts and remove the
crankshaft pulley from the sprocket

Crankshaft seiting tool
fabrication

T To mike the crankshafl setting tools, four
cld spark - plups will be reguired, together with
four langths of dowel rod. The length of each
dowel rod is not critlcal, but It must be lang
ancunh o protiude about 100 mm above the
top of the eylinder head extenslon when
resting on fop of & piston loeated alf way
down its bore. What is crilical, howavar, is
that all four dowel rods must be exactly tha
same langth.

B Ereak off the ceramic upper section of sach
plug and remove the centra electrode and
earth tip. The eastest way to'do this is ta misunt
gach spark plug in a vice (alter ramaving the
ceramic upper plug section) and drill a hole
down through the centre of the plug. The
diamatar of the drill bit should be the same as
the diameter of the dowel rod lo be used,
Whan finished you should have four spark plug
bodies and four agual length dowal rads wiioh
will slide through the centre of The spark plugs,

3 Cylinder compression test 5

A

1 When engine performance & down, ar if
miksfiring occurs which cannat be atinbuted (o
the lgnition or fuel systems, A COMpression
tast can provide diagnostic clues as ta the
enging’s condition, If the test l= parformad
reguiarly, it can give warning of troubla bafons
any other symptoms become apparent.

retaining boltl, and the rear retaining boll

4.8 Undo the retaining boit in tha centre of
the lower timing cover

2 The engine must be filly warmad-up o
normal opermting emparature, the batary mst
ba tully chargad, and ali the spark plugs must be
removed {Chapter 14), The ald of an assistant
will also be requirad,

3 Dlsable the lgnitlon systam by discon-
nacting the LT wirlng plugs to the lgnition colls,
4 Fit a compression tester o the Mo 1 cylinder
spark piug hele - the type of tester which
sarews into the plug thread Is to be prefered,

& Have the agzestant hold the throttle wide
opan, and crank tha engina on the starier
motor; aftar one or two ravolutions, the
compraszion prassure should build up to a
maximum flgure, and then stabliiss. Record
the highest reading obtained.

6 FAepeaat the test on the ramaining oylindars,
racarding the prassure in aach,

T Al cylinders should produce very similar
prassuras; any encessive difference indicates
e ewistence of a fault, Mote that tha
compression should bulld up guickly in a
haalthy enging; low compression on the firat
stroke, followad by gradually Increasing
pressura on successive sirokes, indicates
warn piston rings, A low comprassion reading
on tha first stroks, which does not bulld up
during successive strokes, indicates |eaking
valves or a blown head gasket {a cracked
head could also be the causs),

B If the prassure In any oylindesr s very low,
carry oul the following test (o lsolaie the
causs, Introduce & teaspoonful of clean oil
into that cylindar through its spam plug hole
and repaal tha lest,

8 I the addition of ail tempararily improyes
the compression pressure, this indicatas that
bore or plstan wesr 18 responsible for the
pressure loss, No Improvement suggesis that
leaking or burmt valves, or & blown head
gaskel, may ke 1o blame.

10 A low reading from two adjacent aylinders
Is almast cerainly due to the head gasket
having blown betwaan them; the presenca of
coalant In the engine ol will confirm this,

11 [fone cylinder [z about 20 percent lower
than the others and the engine has & sfightly
raugh ldle, 8 warn camshalt lobe could be the
Cause.

12 ©n completion of the test, refit the spark
plugs and reconnect the ignition LT wiring
Alia0.

4 Timing belt and covers -
remaval and refitting

General information

1 The function of the timing beit |s to drive the |
samshatts and coolant pump, Should the ball
slip or break in service, the valve timing will be
dizlurbad and piston-to-valyve contact will
oecur, restiting In derous enging damags.

2 Tha timing belt should be renewad at the
specifisd Intervals (see Chaptar 14}, ar earlis
If It is contaminated with-oll, or if it is at al
naigy In aperation {8 seraping neise dues lo
LUREVER Waar).

2 It the timing belt i3 being removed, it g4
wise precaution to check the condition of tha
coalam pump at the same time (check for
signs of coolant leakagey This may avoid the
need to remove the timing belt-again at a latar
stage, should the coolant pump fail,

4 Before carrying aut this procedure, it will ba
necassary to obiain or tabricate suitable
samshaft locking tools and piston positioning
foofs as described in Section 2. Tha
procedures contained In this Seclion depie!
the use of the home-made aflernative ool
deseribad in Saction 2, which were fabricated
i the Haynes workshop. | the manufactines
tonfs are baing used inatead, the precedures
ara virtually identical. Do not attempt fo
remove tha timing balt unless the speclal toots
or thalr altamatives are avallable,

Removal

5 Discoennect the battery negative terminal
refer to Disconnecting the battery In the
Retarance Saclion of this manusl).

& Remove the auxliiary drivebeltis) as
describad In Chagtar 4.

7 Remove the air cleaner, (nlet air duct and
rasonator as describead In Chapter 48.

8 Undo the three bolts and remova the
crankshafl pulley from the sprocket (see
illustration).

8 Undo the retaining batt In the centre of the
lower fiming cover [see Mlustration),

10 Undo thae wpper timing covar upper
rataining beolt, and the rear retaining ball
located  above the sitermator ([gee
illustration),

11 Relesss the crankshaft TDC sansor wiring
from the clip on the uppear Uming cover, then
withdraw the cover slightly and alide the
wirlng plug end socket from the liming cover
gint (s=e lllustrations).

12 Releasze the TDC sensar wirlng fram the
periphery ol the upper and fower timing
covers and remove both covers [see
iNustrations).

13 Fres the acceleratar innar cable from the
throttle cam, remove the auter cable spring
ellp, then pull the outer cable out from its
mounting bracket rubbiar grommist.

14 From the s=ids of the throttle body,
disconnect the wirlng connectars from the
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4118 Release the crankshaft TDG sensor
wiring from the clip on the upper timing
COVEr ...

fhratile potentiometer and the Idle control
iepper motor, Disconnect the coolant
lsmperature sansor wirlng connector located
fnihe Inlet manifold below the throttle body,
and disconnact the brake senvo vacuum hose,
15 Disconnect the wiring connectors for the
fizal injectar harmess and the intake air
temperaturalprassura Sansor, than
ssoonnect the fusl pressure regulator
yaclum hose and the EVMAR purge valve hose,
16 Unde tha two bolts securing the plastic
inlel manifold upper section to the lower
spption. Retease the spark plug HT lead from
the location graove in tha manifold upper
sction, than lift tha upper section, complete
with throttla body, off the engine. Recover the
O+ings frem the manifold ports,

1T Unscrew the two bolts securing tha juel

423 Serew the 3park prug bodies of the
home-made piston positioning tools into
each spark plug hale . . .

421 ... p1m:n a su‘ltah-!e washer or
“smilar into the recess to keep the dowal
rod vertical . . .

4.11b ... then slide the wiring plug and
socket from the timing cover siot

rail assembly to the inlet manifold lower
section, then carafully pull the Injectors from
the manifold, Lift the fuel rall and injector
assambly, with fuel hoses still connectad, and
position it to one side,

18 Undo the bolts securing the engine
management ECU mounting brackets to the
body and mova the ECU 1o one side without
disconnecting the wiring connectaor,

18 Hamove the spark plugs as describad in
Chaptar 1A,

20 Urnzcrew the two sealing plugs from tha
frent and rear of the cylinder head extension
to enable the camshaft lacking tocls to he
inseried.

21 Screw the spark plug bodies of the homa-
made piston positioning tools inte each spark
plug hole-and insart the dowel rods into each
body. To keep the dowsl rods vertlcal, lncate
a sultable washer or similar over the rod and
into the recess al the top of the spark plug
hale, |n the photos shown here, an old valve
stem oll seal housing was used but anything
simitar will suffice (see illustratians),

22 LUsing a socket on the crankshaf sprocket
cantre boit, turn tha crankshaft in the nomal
dirgction of rotation until all four dowel rods
are protruding fram the top of tha cylinder
head extension by the same amount, As the
angine is turned, two of the rods will move up
and two will mova down until the position is
rezched where they are all at the same haight.
The best way to check this is to place a
stralght edge along the top of the rods and
turn the crankshafl very slowly until the

.« then insert the dowel rods

4.12b ... and |ower timing covers

siraight edge contacts all four rods (see
illustration),

23 ‘When all four rods ans at the same haight,
all the pistons will be at the mid-point of their
stroke, Using a screwdniver or similar inserted
jnto the front timing hole in the cylinder head
extension, check that tha timing slot in the

‘exhaust camshalt s approximataly allgned

with the timing haols, If the camshaft slot
cannot be felt, turn the crankshaft through
one complete revolution-and realign the dowel
rods using the straight edge, Check again for
tha camshaft slot. Mote that although the
pistons can be at the mid-paint of thelr stroke
twice for each oycle of the engine, the
camshaft siots will only be positioned
correctly once per cycle,

24 With the pistons corractly set, it should
now be possible to sorew in the camshaft

4.22 Placea stmlght edge along the top of
the rods and turn the crankshaft until tha
straight edge contacts all four rods
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4.24a Serow in the camshaft loeking tools
into the timing holes in the oylinder head
extension

locking tools Into the timing holes in the
ylinder head extension. To provide the
necessary degree of timing sgcuracy, the
machined end of the locking {ocls are 8 veny
clesa (il in ke slots machined in the
camshafis, To allow the loods to ba sorawed

Tr.- mﬂm a camsi'mﬂ apmukﬂt hurn‘fnj
tool, obtain two lengths of steel strip
about 6 mm thick by 30 mm wide ar
zﬁnﬂan one 600 mm long, the. uiﬁurzﬂﬂ
mm lang (all dimensions ap.umﬂm&fﬂ,l

Bolt the two srrl'ps together to form a
forkad end, (saving the boll sfack so
‘that tha shorier strip can pivot fresly. At
the end of each ‘prong’ of the fork,
secure a bolt with & nut and a locknut,

o aur ‘as the fulcrums; these will
ang with the cut-outs in the
spmckah and should protrude by about
3t mm

4.24b The tools engage In the camshaft
siats when fitted (shown removed for
elarity)

fully [nto engagemant, it may be necessary
mave the crankshalt In one direction or
another vary sightly untlh the tools are felt to
engags fully (see lNustrations).

25 Heleaza tha nut on the Liming bel
tensioner 1o releasa the tansion on the balt
[see Mustration).

26 || the timing belt is to be re-used, usa
white paint or chalk to mark the direction of
retation on the belt (it markings do nol already
gwintl, then sl the belt off the sprockets (see
illustration}. Mote that the crankshait must
il be rotatad whilst the belt s ramoved,

27 Cheok the timing balt carsfully for any
signs of uneven wsar, =plifting, or ol
conlamination, Pay partlcular attentlon 1o the
roots ol the teeth. Renew it if thera is the
slightast doubt about its condition. If the
engling |s undergoing an ovarhaul, renaw the
belt 5 a matter of coursa, ragardless of ts
apparent condition. The coat of @ new balt |s
nothing sompared with tha gost of repairs.
should the beit break in service. If slgns of oil
contamination are found, trage the sourceof
the oil |eak and rectify i, Wash down the
angine timing bsll arss and all related
compenents, to remove all traces of oll,

Refitting
28 Before refitting, thoroughly clean the
limng bell sprocksts, Gheck thal the

tensloner pulley rotates frealy, withoul any
sign of roughness. If necessary, renaw the
tensioner pulley as desoribed in Section 5,

4.31 F!t the new belt araunl:l the spmckats
absarving the direction markings

4.25 Release tha nut on the tlmrng he]l
tensioner (arrowaed)

29 The camahaft sprocis! retiining bl musl s
now beslackened to aliow the sprooket ¢
move as the timing belt |5 rafitted ond!
tensionad. To hold the sprocket stationan
while the retaining balt is loosened, maks Up:
oot as follows and engage it with the holas i
the sprocket (see Taol Tip). With the 5pmnh&’
held, slacken therataining bolt. i
30 Check that the pistons are still ::nrredlpj
positionad at tha mid-point of thelr strokears ;
thiat the camshafts ars iocked with the ru-chnr
tnots, i
31 Ensuring that tha direction markings o1
the timing belt paint In the normal direc’linnl:u“
anging rotation, engage the fiming bt with
the cranksHatl sprockst first, then place JI"
around the soalam pump sprocket and thes
camshait sprockst [see illustration), Finaly
slip the belt arpund 1he tansioner pulley.

32 Insert the |aws of a palr of right-angles |
slrelip pliers {or simllar) intg the two hales: dr.*
ihe front face of the tensiorer pullsy iau
illustration). Rotate the pulley to tension I
balt untll the belt |s quite taut, Mainfaln th[-*
effort applied to the tensioner pullsy, thes
tighten the pulley rataining nut |
33 Tighten the camshalt sprockat retainng:
bolt to the specifisd torgue while helding e
camshall stationary using the methe
described previously (see lllustration), |
34 Remove the pistan positioning topls are
camshaft locking tools and turn e

crankshaft through twe complete tuens in i
normal direction of fqtau_un.

S— ] —

|
I
A
3

132 Ll:nng right-angled clrnllp pliers, tum:
the tensioner pulley to fully tansion the bah ! f
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3 Slackan the tensioner pultey retaining nut
and reposition the tensioner to align the
metile indicator with the fixed referance mark
on fhe pulley face (see illustration). Hold the
Pulley in this position and tighten the retaining
nut o the specified torgue.

38 Tum the crankshaft through & further two
compéete turns in the normal direction of
rotation. Chack that the timing Is- comact by
rilifing the piston pesitioning tools and
eamshalt lacking tocls as described pravicusly.
o When all is correct, remove the setting
‘and locking tools and refit the sealing plugs to
{he cyflinder head extension, using new Q-
fings if neceszany. Tighten the plugs securely,
3 Refll the spark plugs as describad in
Chagter 1A,

4 Refit the ECU and secure with the
mounting bolts.

M Remesw the Injector O-ring seals, smear tham
with & little Vaseline than locate the injectors and
gl rall orto the inlet manifold lower saction.
‘ecura he fued rall with the two retaining bolts,
41 Relit the Inlat manifold upper section
wing naw seallng O-rings If necessary and
-sgcure with the two bolis.

42 Reconnect the wiring connectors for the
fual injactor harmess and the intake air temp-
salure/prassure senzor, than connect the fuel
prassure regulater vacuum heose and the
EVAP-purge valve hose.

4 Aeconnect the wiring connectors for the
Iroltle potentiometer, idle control stepper
mator and coolant temperature sensor.
fAconnect the brake servo vacuum hose,

44 Refit and adjust the accelerator cable as
deerbed in Chapter 48.

45 Asfit the upper and lower timing belt

| overs {ogether with the TDC sengar wiring.

‘8 Hafit the crankshaft pulley and tighten the
{fmea retalning bolts securaly.

4] Rezfit the air cleaner, Inlet air duct and
resonafor as described in Chapter 4B,

48 Radit the auxiliary drivebalt(s) as described
In Chapter 1A, then reconnact the battery

negetive tarminalk.

ay

R

‘§ Timing belt tensioner
and sprockets -
removal-and refitting

Timing belt tensioner

Remaoval

1 Rernoviz the timing belt as described in
Stlion 4,

2 Completaly unserew the tensionar nut and
#ileihetensioner off the mounting stud,
Inspection

AWipa the tensioner clean but do not use
gofvents that may contaminate the bearings.
 Bgin the tensioner pulley on Its hub by hand.
5 movement or excessive freeplay is an
rricaticn of sevare wear; the tensioner is not
i sanviceable component, and should be
rEnEwad.

4.33 Holding the camshaft sprocket with
the tool described previously while
tightening the sprocket bolt

Refitting

4 Slide the tensioner pulley over the mounting
stud and fit the securing nut.
§ Rafit the timing balt as described in Section 4.

Camshaft sprocket
Removal

6 FAemove the timing belt as desgribed in
Sactlon 4.

7 Unscrew the bolt and slide the sprocket
fram the end of the camshait.

Inspection

& With the sprocket removed, examine the
camshaft oil seal for signs of |eaking. If
naeceszsary, refer to Section 6 and renew It

8 Chack the sprocket teeth for damage,

10 Wipe clean the sprocket and camshaft
mating surfaces.

Refitting

11 Locate the sprocket on the and of the
camshaft, then refit the retaining balt finger
tight only at this stags.

12 Rafit the timing belt as described in
Section 4.

Crankshaft sprocket

Removal

13 Remove the timing belt as describad n
Section 4,

14 Working beneath the enging, unbelt and
remove tha fiywheel lower cover, then hald
the fiywhesl stationary preferably using a tool
which engages the flywheal starter ring gear.

4.35 Position the tensioner so that the
mobile Indleator (1) is aligned with the
fixad rafarence mark (2}

Altematively have an assistant engage a wide-
biadad screwdniver with the starer ring gear.
15 Unzcraw the crankshaft sprocket
retalning bolt and slide the sprocket off the
end of the crankshaft, The sprocket may have
an Integral location key on its inner face, ar a
saparate key which locates In & groove in the
crankshaft nose may be fittad.,

Inspection

16 With the sprocket removed, examine the
crankshaft oll seal for signs of leaking. If
necessary, refer to Section 7 and renaw it.

17 Gheck the sprocket teeth foar damage.

18 Wipe clean the sprocket and crankshaft
mating surfaces.

Refitting

12 5lide the sprocket onto the crankshaft
making sure il engages the intagral key or
separate key, then refit the bolt and washsr
and tightan the bolt to the specified torgue
while holding the crankshaft stationary using
the method descrived in paragraph 14

20 Rafit the timing belt as described in
Saction 4.

i

6 Camshatt oil seal - $
N

rengwal

&

1 Hemove the timing belt and camshait
sprocket as described In Sactions 4 and 5.

2 Punch or drll a small hale in the all seal.
Screw a seli-tapping scraw into the hola, and
pull on the screws with pliers 1o extract the seal.
3 Clean tha seal housing, and polish off any
burrs or ralsed edges, which may have
caused the seal to fall in the first placa.

4 Lubricate the lips of the new seal with claan
angine oll, -and drive it Into position until it
seats on its locating shoulder. Use a suitable
tubular drift, such as a socket, which bears
only on the hard outer edge of the seal, Take
care not to damage the seal lips during fitting,
Mota that the seal lips should face inwards.

5 Refit the camshall sprocket and timing balt
as described in Sections 5 and 4.

7 Crankshaft oil seals -
renawal

I

Front (right-hand side) oil seal

1 The front oil seal is located in the oll pump
on the front of the crankshalt. Remove the
timing belt as described In Section 4 and the
crankshafl sprocket as described in Section 5.
2 Using a hooked instrument, remave tha ol
saal from the oll pump casing taking care not
to damage the surface of the crankshaft,

3 Clean the seating In the housing and the
surface of the crankshaft. To prevent damage
to the new oll seal as it is being fitted, wrap
some adheslve tape around the end of the
crankshaft and lightly oil it
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8.3 Disconnect the LT wiring plugs from
the two ignition eails , . .

4 Dip the new ol seal in ol then affer it up 1o
the oil pump casing maeking sure that the
saaling llps are facing inwards.

5 Using a sullakle wbltar drift, drive the ail
geal squarely inte. the casing. Ramove the
adhasivatape,

6 Refil tha crankshaft sprocket and timing
belt with reference to Sections 5 and 4,

Rear (left-hand side) oil seal

Mote: The following paragraphs descrbe
renawat of the rear oll seql leaving the hausing
in position. Refer fo Ghapter 200 for details af
remaving the housing,

7 Ramove the llywheal as desuribed In
Section 11,

B Using a sultable hooksd Instrument,
remove tha oll seal from the rear ol seal

|

To make & cam, thﬂ'm:- mfm'nirm fﬂn.',-
obtain twa lengths of thin matal angle
and cut both to the dfmenmnsfrnmmj
shown

8.8a LHttha eylindar hisad uxtensim
slightly and insert the tools {shown with
eylinder head removed for cEarit_‘f'j 0o

8,308 ...then unscrew the mounting bolts
and remavea the ignition coils

housing taking care not to damapge the
surface of ihe crankshal,

9 Clzan the seating In the housing and the
surface of the crankshaft, Chack the
crankshatt for burrs which may damage the
saaling |lp of the new &eal, and i necessary
useca fine file to ramove them.

10 Dip the pew seal in clean engine ol and
caratislly locate it ovar the crankshall rear
flange making sure that it is tha comect way
round,

11 Progressively lap the oll seal inte the
housing  keeping it square o prevent
distartion, A Block of wood |s useful for this
purpose,

12 Refit the flywhesl with referance to
Section 11,

8 Cylinder head extension -
removal and refitting

Vi s

ARemoval

1 Hemova the iming balt as described in
Saction 4.

2 |dentify tha twa HT leads for posiian than
discornact tham from the coil BT terminats:

3 Disconnact the LT wiring plugs from the
two fgrition coits, than unscrew 1he maunting
bolts and remove the ignition coils from the
and of the cylinder head exiension (see
lustrations).

4 Undo the bolt and remove the resonatar
support brackes from the top af 1he cylinder
head axtansion,

then remove the cylinder haad
extension

88b ...

8.5 Unscrew the prolective caps umﬁng
the eylinder head extension retaining bolts

5 Unsergw the protagtive caps covaring the
cylinder haad extenzion retalning bolls (ses
ilustration),

& To retain the cam followsrs in plece as the
cylinder head extension |s removed, Flal
spacial tool Mo 1860858000 will ba requirsd,
This tool conslata of two strips of suitably
slotted thin metal angle which sip betwesr he
eylinder head axtansion and cylinder head
mating faces as the exlansion |s lified off. The
tool halds the cam followers in place In the
extansion allowing the assembly 1o be
withcrawn without feuling the Inlet and exhaust
valves, The toofs are relatively inexpensive ard
raadily available from Flat dealers, Suitable
altermatives con ba fabocaled, H desirad, using
thin matal angla strip cut 10 the dimenslang
shown (sea Tool tip),

7 Progressively slackan and remova the balls
securing the cylinder head extansion to the
cylinder head.

B Lift tha ::y!indar head axlenslon up very
alighily, Keeping it sguars to the cylinde
haad, Slp the tools in place to hold the cam
followers, then lift the extension off the
cylinder haad (see lllustrations), Recover the:
gasket betwaan the two assembliss.

8 Dismantling and |nspection procedures for
the cylinder head extansion and camshafts
are givar in Section 8,

Refitting

10 Ensire that the mating faces of the
cylindar head and extension ara thnruughr;.
cleanad, with all traces of ol gashet
removed, then looate a new gasket an (he
cylinder haad [see lllustration).

B.10 Locate a rew gasket on the cylinder
head
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f,12' Redit the oylinder head extension
retaining bolts and tightan them to the
spacified torque

11 Locate the cam fallower rataining tools in
position then lower the extanslon assembly
onta the cylinder head, Whan all the cam
fnllowers have engaged their raspective
valvas, ramove the tools.

12 Bafit the rataining bolts and tighten them
pragressivety to pull the extansion down:onto
fhe cylinder head, Do this slowly and carefully
gz 1he valve springs will be compressed during
fés operation and it is essantial to keep the
#xtension square and taval as the bolis are
fightsned. Once all the bolts are |nitially
Hghlaned, progressively tighten them furthar to
tha specifind torgue [see illustration).

13 If necessary renaw the D-ring seals on the
prective caps covering the cylinder head
exlanslon ratalning bolts (see ifllustration).
Ralit the caps and tighten them securaly.

14 Refit the resonator support brackat to the
{ep of the cylinder head axtension,

i

83 Remave the cam followers from thelr
Incations in the cylinder head extension

86 Unda the nuts and remove the end
COVEr

B.13 Renew the O-ring seals on the
protective caps covering the cylinder head
extension retaining bolts

15 Fefit the ignition colls and racannact tha
wiring:
16 RAefit the timing belt as described In

Section 4,
X

9 Camshafts-and cam

followers - removal, Ay
inspection and refitting S
Removal

1 Remove the oylinder head extension as
described in Section 8.

2 Place the assembly upside down on a
banch and |t off the cam follower retaining
tools,

3 Aemaove the cam followers from  their
locations in the cylinder head extension and
place tham In an cil tight compartmented box

[abelied 1 to 8 {inlet) and 1 to B (sxhaust) (see
illustration). Alternatively, place tham into
indlvidual starade jars or containers sultably
marked. Fill the box or the |jars with cisan
angine oil until each cam follower is just
submergad.

4 Undo the camehaft sprocket retaining bolt
while holding the sprocket with a sultable tool
as dascribed in Saction 4.

5 Ramove the camshalft spracket, than undo
the bolt and nut and remova the cover plate
aver the inlet camshaft (see illustrations).

8 At the other end of the cylinder head
axtension, undo the nuts and remove the end
cover [seedllustration). Recover the gaskel

7 Undo the two bolis securing the camshaft
drive gears to the inlet-and exhaust camshafis
{sea llustration). The camshaft Incking tools
usad in the timing belt removal procedura
{wiich should still be in plece) are sufficlent to
pravent the camshafis rotating while the gear
retaining bolts are undone, Remove the bolts
and withdraw the camshaft gears:

8 Ramove the camshaft locking tocls.

8 Carefully remove the Inlet camsnatt from
the cylinder head axtenaion (see illustration).
Sultataly mark the camshaft IN to avoid
confusion whan rafitting,

10 Punch or drill-a small hole n the exbaust
camshaft all saal, Screw a seli-tapping screw
inta the hole, and pull an the screw with pliges
to extract the seal (see illustration).

11 Carefully remove the exhaust camshaft
from the cviinder head exiensicn (see
illustration). Suitably mark the camshaft EX
toaveld confusian whan refitling.

8.5a Aemove the camshaft sprocket . ..

. 8.,5b ... then undo'the boltand nut and
remove the cover plate over the inlet
camshaft

9.7 Undo the two bolts securing the
camshaft drive gears to the inlet and
exahaust camshafis

8.8 Carefully remove the inlet camshaft
from the eylinder head extension
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8,10 Extract the exhaust camshaft oll

saal ...

Inspection

12 Examine the camshaft bearing surfacas
and cam lobes tor sians of wear ridges and
scoring. Renew the camshaft it any of these
conditions are apparent, Examing the condition
of tha bearing surfaces, both on the camshaft
Iournals and in tha cylindar head extension. If
the head exiension bearng surfaces am worn
excessively, the: extension will need to be
renewed. If stitable measuring equipment Is
available, camshaft baaring journal wear can
be checked by direct measuramant,

13 Examine the cam follower bearing surfaces
which contact the camshall |obes far wear
ridges and scoring. Renew any follower on
which these conditions are apparent. f a
iollower bearing surface is badly scored, also
axaming the corresponding lobe on the
camshalt for wear, &5 11 is fikely that bath will be
worm, Aenaw wom components as TBCEESENY,

8.11 ... then remove the axiiaust
camshaft from the cylinder head extansion

Refitting

14 Litvarally lubricate the camshafi Journals
and oylinder head extension bearings, then
locats both camshafts in position. Note that
the exhaust camsahaft ia nearast to the frant
facing stda-of the angine.

15 With (he camshafts [n position, rolate
tham as necessary untll the camshatt locking
tools can be re-inserted [see illustration).

16 Lubricate the llps of a new exhausi
camshaft all seal with clean engine oll, and
drive [l Inte position until it seats an is locating
shoulder [see lllustration), Use a suitabla
tubilar drifl, sueh g5 & sockel, which bears
only on the hard outer edge of the seal, Teke
care not to damege the seal ips duning fitting.
Mote that the soal lips should face inwards.

17 Refit the Inlet camshalt drive gear and
retaining ball then tighlen the boll 1o the
spacified torque |see (llustration),

9.18 Fefit the exhaust camshatt drive gear
while aligning the anti-backlash inner-goar
tegth

8,17 Tighten the inlet camshaft drive gear
retaining bolt to the speciied torque

8,15 Refit the camshatt locking tools

18 Aefit the exhaust camshalt drive gearia '
the exhauzt camshaft, Az the gear i= baing
fittad, it will be necessary to allgn the anfi-
backiash inner gear teeth using & screwdriver
1o anable the teeth of both the gears 1o fesh
{see illustration),

18 Al this stage it is advizable 10 check tha
camshaft endfioat using a dial gauge mounfad
an the oyilnder head extension, with its proba
in contact with the camshaft being checked,
Muove the camshaft one way, zero the gaugs,
then mova the camahaft as far as it will ge the
ather way, Recard the reading on the dial
gauge and compare the figura with that given
in the Specillcations, Repeat an the other
camshalt, i sither of the readings exsesds tha
tolerance - given, & new cylinger head
extansion will be raguired,

20 Locate a new gaskel on the-cylindar haad
axtansion end cover, then wrap round tha
protruding tangs on the gaskal to retain L in
pogition (sea lllustrations).

21 Loocate the end oover on the cylinder hasd
axtension and séoure with the ratalning muts
sacurely tightened.

22 Locate a new C-ring.on the inlet camshafi
caver plata, then apply ATV gasket sealant 1o
the cover piate contacl Tace (see
Hlustrations). Fit the cover plate and securs
with the nut and Balt.

23 Relit the camshafl sprocket and Secure
with 1hs retaining bolt tightened fingear tight
only at this staga,

24 Liberally lubricate the cam followers and
place them in-position in thalr respective oylindsr
head axtansion bores (see lllustration),

9.20a Locate a new gasket on the c:.rllndar.
head extension end cover ...

#.20b . .. then wrap round the protruding
tangs to retain the gaaket
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#22a Locate a new O-ring on the inlet
camshaft cover plate . , .

& Locate the cam follower retaining toocls in
pasition and refit the cylinder head extension
as deseribed In Section B.

10 Cylinder head - %
- removal and refitting

| = i a
Removal

Note: The cylinder head bolls are of special
foined design and a Fial tool should ba
obfained to unscrew them. A Torx key will not
it howevar in practise ft was found that a

ciose-fitting Allar key cowld be used as an
-~ alamative,

1 [rain the coaoling system as described in

Chapter 1A,

2 Ramove the cylinder head extension as
reseribed in Section B,

1 Disconnect the radiator Hose from the

Ihermestat heusing on the lefl-hand end of
e oylinder haad.
4 Disconnect the heater hose from the autlst

- #tthe rear of the cylinder head.

‘& Discannect the coalant temperature sensor

2nd lamperature pauge sensor wiring plugs

¥om the lefi-hand end of the cylindesr head,
B Undo the engine oll dipstick tube bracket

retaining bolt and the two bolts securing the

Wring harness support clips to the inlet

- manold lower section.

'Unda the retaining nuts and separate the
ghalst system frant pipe from the exhaust
marifold flange.

- B Chack that nothing remains attached to the
tlinder head likely to impada removal. It is

gsumed that the head will be removed
tomplate with exhaust manifold and inlet

- manifold lower saction,

4 Unscrew the eylinder head bolts half a turn

“ghatimein the reverse order to that shown in

Mlustration 10.20&. Whan the bolts are free,
-temove them from their locations.,

10 Lift the cylinder head fram the block, If it ks
- stuck tioht rock the head to break the joint by
-means of the manifolds. On no account drive
kers Into the gasket Joint, nor attempt to tap
it head sideways, as it Is located on
- pesitioning dowels,

‘11 Remove and discard the cylinder head

sk,

el

8.22b ... then apply RTV gasket sealant to
the cover plate contact face

12 Refer to Chapter 20 for eylinder head
dizmantling and inspection proceduras.

Preparation for refitting

13 The mating faces of the cylinder head and
cylinder block must be perfectly clean befora
refitting the head. Use a hard plastic or
wocdan scraper to remove all traces of gaskst
and carbon; aiso clean the piston crowns,
Take particular cara when cleaning the piston
crowns as tha seft aluminlum alloy is easily
damagad. Make sure that the carbon is not
allowed to enter the ol and water passages -
thiz Iz particularly fmportant for the lubrcation
syslem, s carbon could block the ol supply
le the angine's components, Using adhesive
tape and paper, saal the water, oil and balt
holes in the cylinder block, To pravent carban
entering the gap between the pistons and
bores, smear a little grease n the gap. After
cleaning each piston, use a small brush to
remove all traces of grease and carbon from
the pap, then wipe away the remainder with a
clean rag. Clean all the pistons in the same
way,

14 Check the mating surfaces of the cylinder
biock and the cylinder head for nicks, deep
scratches and other damage. If slight, they
may be ramoved carefully with a file, but If
excessive, machining may be the only
alternative to renewal. If warpage of the
eylinder head gasket surface |5 suspected,
use a straight-edge to check it for distortion,
Aefer to Part D of this Chapter it necessary,
15 Chack the condition of the cylinder head
boits, and particutarky thair threads, whenaver
thay are removed. Wash the bolts n a sultable

OSHBSH®
DHLOD®

L b

10.20a Cylinder head bolt tightaning
sequence

9.24 Lubricate the cam followers and
place them in position in their respectiva
bores

solvent, and wipe them dry. Check each balt
for -any sign of visible wear or damage,
renéwing tham if necessany,

Refitting

168 Beforo refiting the assembled cylindar
head, make sure that the head and block
mating surfaces are perectly claan, and that
the bolt holes in the cylinder block have been
mapped out to clear any il

17 The new gaskel should not be removad
from ita nylon cover until requirad for use. Fit
tha gasket dry, and make sure that the mating
surfaces on the head and block are perdectly
clean,

18 Place the gasket an the aylinder block so
that the word ALTO can be read from abova.
18 Lower the oylinder head onto the block so
that It lagates an the positioning dowel,

20 The cylinder head bolt threads must be
clean and lightly [ubricated. Scraw the balts in
finger-tight then working progressively and in
the sequence shown, lighten all the cylinder
head belts to the Stage 1 torque setting glven
in the Specifications, using a torque wranch
and a suitable socket, With all the bolts
tightened to their Stage 1 setting, working
again in the speclfled sequence, first angle-
tighten the bolts through the specified Stage 2
angle, than agan through the Stage 3 angle,
using a scckat and exlenslen bar, |t Is
recommended that an - angle-measuring
gauge |s used during this stage of tightening,
to ensure accuracy (see lllustrations),

21 Reconnect the exhaust system frant plpe
to tha manifold using a new flange gashket,

10.20b Tighten the cylinder head bolts to
the Stage 1 torque setting . . .
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e

10.20c ... then through the Stage 2 and
Stage 3 angle

22 Refit the angine all dipstick tube bracket
retaining bolt and the two bolts sscuring the
wiring “harness -suppart clips to the nlat
manifold lower saction,

23 Connect the coolant temperatura sensor
and temperatire gauge sensor winng plugs.
24 Connect the radiator hose to the
tharmaostat housing-and the heater hose to the
cylindar head.outlat,

25 Refil the cylinder head axlension as
describad In Ssction 8. i
26 On comgplation, refill the cooling system
as described In Chapter 1A,

Refer to Chapter 24, Section 10.

E;“@mw nand rene

Refer to Chapter 24, Saction 11,

Rafer o Chapter 24, Saction 13,

p—— -
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Chapter 2 Part C:
Diesel engine in-car repair procedures

Contents
fuslliary drivebelts - removal and refitting .......... Sae Chapter 1B Flywheal - removal, inspection and refitting . ... ooovvaiiiiin, 10
Camshaft cover - removal and refitting . .......... ... i e Gonaral INFOrMIEHITN o« oo e ve e o irs s s e s e 1
Camshaft oll seal - renewal , ... oviinien i iiies i iaasaas ? Location of TDC on No T aylindear ., .o vvvrvrrrreeeiiierannns 2
Camshafi- removal and refiting .. .. ....coooiana See Chaptar 20 Ollcooler-removal and refltting .. oo e vieaiere i 14
Crankshaft oli seals - renewal . ..., ..... S s Ty 8 Oil pump and plck-up wba - ramoval, Inspaction and ra1ltllng .13
Cylinder compression tB81 .. .o e v i s e e 3 Sump-removal Gnd refiting ... .o cee s sa et 12
Cylinder head - dismantling and overhaul .......... Sea Chﬂptﬂr 20 Timing belt and covers - removal and refiting. ... v e 4
Cylinder head - removal and refiting ........... AT o 9 Timing belt tensioner and sprockets - removal, nspection and
Engine mountings - inspection and rangwal ., ....ooccieann '1 1 2 | L4 P (PP iy PP S g
Engine oil-and filter -renawal ... ..o lioaiiion See Chapter 1B Valve clearance check and adjustment .. ....... .1 «See Chapter 18
Engine ol level check ... ceaons ey (ST See Weekly chacks
Degrees of difficulty
Easy, suitable for Fairly easy, suitable Falrty cifficult, Difficuit, suitable for ‘EQ &
novice with little for baginner with suitabls for competert experenced DIY R s.ﬂalﬂahrmpatﬂff&
experience someexperience 3% | DIY mechanic mechanic _ )
Specifications
General
Engine code:”
1698 cc NoN-turbio ANgINE .. .. vovwave i rva s R SRR 176.83.000
1698 cc turbo engine;
L T e P Py Pl e i R 176.A3.000 or 176.A5.000
O T e R T e e e 176.43.000 or 176.87.000
*Note: See Vahicle Identification for a‘ha lacation of the code marking on the angine,
= e e T Y AP A R e 82.6 mm
Slreke L e e L e L N CIOP R i I 79.2 mm
Compression ratio;
HEn-IUrho BN e saseanassssuaiiesseinsisnesis . B0
Tuboanging ...oe i vieeninaaes LT I B S e TS A 19:1
Firinig crdar ... ... A ety oot r e e e B gl Il o0 20
Wo1 eylinderlocation .o .oouiuiiiiinin i e et Timling belt end of englne
Timing Belt teRSIOM &1 i cevvviiiineia i e s ey s it Ses text
Lubrication system
% T a1y = o O WP W1 IS By-rotor driven from frent of crankshaft
Cutar rotor-to-housing clearancd . ... veveaasnirinaaiiiiins 0.080 to 0.1B6 mm
Axlal COBBIAREE o o v ve aa it bas s b e e s s R e 2.025 to 0.066 mm
Torque wrench settings Nm Ibf ft
Camahalt COVAR ..y vueu v i e auass e e Y 10 7
Camahaftsprocket . ... . iioiiiiiiiriinies Fi st T e 118 a7
Crankshaft sprocket centrabolt . . oovvviviiiiieiiieieaaa., 180 140
Cylinder head:
tace e R R [P T S G i ar
AR [ e s s e NI | o) S8 g, 100 74
1 Tu = S e N SRS S i B A Angle-tighten a further 90°
= e R e R e PR T Angla-tightan a further 90°
Cyiindar head front o I e a0 22
U e o s et o N 142 105
Fuelinjection pump sprochet ..o s i st g a8
[nlat and exhaust manifolds . ... .o iieeia e 25 18
L ol e ot oo b S B G e e AN e R B T e 10 7

Timing belt tenstoner and idler ......00oeaai P 44 az
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1 General information

Using this Chapter

Chapter 2 is divided Imo four'Parts: A B, G
and [} Repalr operations that can be carried
out with the enging In the vehicle are
described |n Part A, SOHE (B-valva) pelrol
englnes, Part B, DOHC {18-valve) petrol
englnes and Pant G, digsel engines. Part D
covers the removal of the enginaftransmiission
as a wunit, and describes the engine
dismartling and overhaul procedures,

In Parts A, B and G, the assumption |s
made that the engins is installed in the
vihicia, with all ancillaries connected, If the
angine has been removed for overhaul, the
prellminary dismantling infarmatian which
precedas sach operation may be ignorad,

Engine description

Both normally asplrated (non-turba) and
turbecharged dissal engines are filled to the
Funto range. The engines togsther with thair
codes are glven in the Sgecifications at tha
start of this Chapter,

The engines are watér-cosled, single-
overhead camshaft, in-ling four cylindar units
with cast-iron eylinder blocks and aluminium-
alloy ocylindar heads. The enging Is mountad
franasversely ai the frent of the vehicle, with
the transmission bolted 1o the left-hand side
aof the engina.

The cylinder head carries the camshafl
which is driven by & tosthead timing balt, || alsa
houses the inlet and exhaust vaives which are
closed by single coll valve springs and run in
valve guides pressad imo the cylinder head,
The valves are operated by cam followers
fitled] over each valve, and the clearances ara
adjusted by shims positiorned between the
followers and the camshait lobes, Tha
camshaft is supported by four bearings - tha
and bearings are machined n the eylinder
head and the remaining bearings have caps
bolted to tha cylinder head. The cylindar Head
contains intagral oilways which supply and
lubrricate the cemshalt and followers and it
also Incorporatas ranawahle swirl chambers.

The crankshafi Is supported by five main
bearings, and endfieal |5 controlled by &
thrust baaring fitted on ke rear main bearing.

Ali diesel engines are fittad with g brake
sanvo vacuum pump driven from the lsl-hand
end of the camshaft.

Enging coolant is girculated by a pump,
drivan by the auxliiary drivebalt. For details of
thie coollng systam rafer to Chapter 3,

Lubrigant is circulated under pressura by a
pump, drivan from the front of the crankshaft,
Citis drawn from the sump through a strainer,
and then forced through &n  externally-
mounted, rapfaceabls soraw-on filter, From
thara, |t s distribuled to the ovlindar head,

where it |lubricates the camshaft journals and
followers, and also fo the crankcase, whers it
iubricates the main bearings, connacting rod
big- and small-epds. gudgeon pins: and
cylindar bores, Ol Jets are fitted to the base of
each eylinder bore - these spray oll onto the
underside of the pistons, 1o Improve cooling,
#An ol cooler ig dlso Nitted o reduce tha temp-
erature-of oll before it re-enters the engine,

Repair operations possible with
the engine in the car

The foliowing work can be carried ait. with
the engine In the cer:

8] Comprassion prassure - lesting

B} Auxiliary drivebelt - removal and rafitting
frefer to Chapter 18)

&l Valve clearances - checking and
adiustmant frefer to Chapter 18}

d Camshall cover - remaval and rafitting

&) Timing beit and covers - remaval and
refitting

fl Timing bell teasioner and sprockeis -
ramaval and refithing

gl Gylinder head - removal and refitting”

M Camshaft and cam followers - ramoval
and refitting

f Camshaft ol seal - ranawal

W Crankzhatt of seals - renewal

Kkl Flywhee! - ramoval, inspection and
rafitiing

il Engine friguntings - inspeciion and
renewal

m)Sump - rameval and refitting

i Qlf pump and pick-up tube assembly -
ramoval, inspection-and refitting

‘Cylinder hoad dismantiing praceduras ara
detatied in Chapler 2D, with deiails of
camshalt andearn followar removal.

Note: it s possibie to removs the plstons and
connecting rods fafter removing the cylinder
head and sumpl without removing the engine.
However, this is not recommended, Wark of
this nalure i3 more easily and thoraughly
completad with the engine on tha bench as
treserited in Chapter 20,

2 Location of TDC on
Mo 1 cylinder

General information

1 The cemshaft and fust injection pump are
drivan by 1he crankshaft, by means of
sprockels and & Uming bell. Al thres
sprotckets rotate in phase with sach ather and
this provides the correct valve and Injection
pump timing &5 the enging rolates. When tha
timing belt is removed during servicing or
repair, it s possibie for 1he camshaft, injection
pump and cranksheft to rotate Independantly
of each other and the correct timing 1s then
lexst,

2 It is thersfore Important that the correat :
phasing betwesan the camshaft, injactian
pump and crankshaft is preserved whilst tha
timing beit is off the angine. This iz achieved
by setting the engine in a reference positian
[known as Top Dead Centre or TOC) befors ‘i
the timing belt iz removed and then
preventing the camshafl, pump and
crankshaft from rotating untll the belt (s
rafitted, Similarly, If the sngine has been
dizsmantied for overhaul, the engine can be sl ],
ta TOC during reassembly to-ensure that the
corract phasing iz rastorad,

3 TOC |s the highest paint in the cylinder thal
each piston reaches g5 the crankshaft turns
Eagh plsten reachas TOC at the end of the
compression stroke and again al the and ol
the sxhaust stroke, Howevar, for the purposs
of timing the englne, TOG refers to the
pogition of No 1 piston at the end of g
camprassion stroke, Cnoall engines In this
manial, Mo 1 pislon (and cylinder) |s at the
timing belt end of tha engine.

4 The camshaft and fusl injection pump J
sprockets are each equipped with a marking
which, when allgned with a referanca marking
on the timing belt inner cover, indlcates thal
the camshalt and pump are corrsolly
positioned for cylinder No 1 at TDC on s
compressiaon stroks,

§ The crankshafl sprockel is also squipped
with a fiming mark - when thiz is aligned with

a refarence marking oan the ofl pump cover,
the engine is'set with cylinddrs Mo 1 and 4 al
TOC, MNote that it |s the camshafl positioning
that determines whether & cylinder Is on s
comprassian or exhaliat stroks.

Location of TDC on cylinder No 1

6 Ramove the air inlet ducting as described in
Chapter 4C, Section 2.

T Remove the healar glow plugs  with
refarence to Ghaptar 5C, Due to the high
compression ratio of diesel engines this I3
necessary to aliow the engine to ba turmed by
hand. J
B Unscrew the mounting bolts and move the
caglant expansion tank to one side for aocess
1o the timing covars. Aelease the hose from
Ihe clips-on the camshalt cover,

8 Release the lopgle clips and ramave the
Lpper timing cover (see illustration),

2.9 Removing the upper timlng cover
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10 Flrmiy apply-the handbrake, then jack up
{he frant of the car and support it securaly on
|y stands (see Jacking and vehicle suppord),
Remave the right-hand front roadwhesl.

11 Warking under the wheelarch, remove tha
splash guard, then unbalt and remove the
cuter cover over the crankshaft pulisy (see
illustration).

12 Remave the auxlliary drivebsitis) as
‘described in Chapter 18,

13 Unbott and remove the lower fiming cover
from the cylinder block (see illustration].
Hede that cne of the bolts is located at the
front of the engina.

14 Unscrew the four socket-headed bolts
and remove the pulley from the front of the
grankshaft (see |llustrations). Recover the
spacer plate.

15 Tum the engine in its normal direction of
mtation (using & socket or spanner on the
prankshaft sprocket centre bolt) until pressure
can bafelt at Mo 1 eylindar glowplug hole.

16 Continue tdming the engine until the TDC
bing marks on the camshaft and fuel
injection pump sprockets are aligned with the
coresponding marks on the timing belt inner
cavar, gnd the crankshaft sprocket timing
mark Ig aligned with the mark on the oil pump
civer [sae (llustration).

17 The anging is now set at TOC for Mo 1
riinder an comprassion,

214a Unscrew and ramovea the socket-
headed bolts and spacer., ..

214k ... and remove the pulley from the
frent of the crankshaft

2,16 Sprocket timing mark positioning with Mo 1 cylinder et TDC
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3 Cylinder compression test %
Note: A compression lester specifically
designed for diasel englnes must be used far
this fest, )

1 When engine performance |s down, ar if
mistiring ooours, 8 compression test can
provide diagnostic clues as 1o the-engine's
condition, I the test is pedormed regularly, it
can give warning of trouble bsfore any other
symploms becoms apparent,

2 A compression tester speaifically intended
for digsel enginea must be usad, becatsa of
the higher pressures involved, The {ester is
connecied to an adapter which screws Inta
the glow plug or Injectar hola, It i uniikely ta
be werthwhila buying such a taster for
oceasional uss, bul it may be possible 1o
borrow or hire one - if nat, have the test
parformad by & garaga,

3 Unless specilic instrustians to the contrary
arg: supplied with the tester, obsemve the
lallowing points:

&) The battery must ba in'a good state of
charge, the air filfer must be clean, and
the enging should be at notmal operating
femperaliing.

b} Al the injectars or glow plugs showld be
rermoved before stading the test i
removing the injectors, alst remove the
flarme shisld washers, atherwise they may
be biown oul.

cl The stop solanaid must be disconnecied,

4.4b ... and ramove it from the rubbar
grommet in the oil pump housing

i pravent the engine from running or foel

fram being discharged,
4 There is no need to hold tha accelerator
pedal down during the test, because the
dizsal engine air Infet is not throtdad;
5 The cause of poor compression Is less sasy
lo establish on a diesel angine than en &
petrol ane. The effect of introducing oil into
the cylinders (wet testing} Is not conclusive,
because theara Is a risk that the ol will sit in the
recess on the pisten crown, Instead of
pazsing o the rings. Howeaver the following
can beused as a rough guide to diagnosls.
6 All eylinders should produce very similar
pressuras; & difference of more than 5 bars
between any Iwo cyiinders Indicates the
existence of a faull. Nole that the
comprassion should bulld up quickly In a
healthy enging; low compression on the first
stroke, followed by gradusily-increasing
pressurg on successive sirokes, indicates
waorn platon rings. & low comprassion seading
on tha first stroke, which does not Bulld up
during successive strokes, indlcates leaking
valves or a blown head gasket (3 cracked
head could also be the caussa).
T A low reading from tweo adiacent cylinders
is afmost certainly due to the head gaskel
having blown between them: the presance of
coolant In the engine il will confirm this,

Leakdown test

B A leakdown test measures the rate at which
compressed alr fed into the oylindar 1s fost, [t
lsan alternative to a comprassion test, and in
many ways it is batter, since the escaping alr
provides eazy identlfication of where prassura
|oss 15 nocurrdng (plston ringa, valves or head
pasket].

9 The eguipment neaded lor leakdown
testing is unilkely ta be avallable to tha home
rechanic, Il poor compressien |2 suspacted,
have the test performed by a suitabiy-

equipped garage,
%
N
~

Note: Fial specify the use of & special timing
bt tansian meesunng tool to correctly sef the
timing belt tension. If acoess fo this eguipment
cannoct be obiained, an approximate setting
can be achieved using the method dascribed
balow, If the method described s used, the
tepsion must be checked Using the special
fool &t the earliest possible opportunity. Do
not drive the vehicle over largs dislances, or
use high enging speeds, unlil the belf tensfion
fs known to be correct, Refer to a-Fiat dealar
foradvice,

General information

1 The function of the timing belt is to drive the
camshaft and fusl injection pump, Should tha
balt slip e break In service, the valva timing
Wil Be disturbed and pistan-to-valve contact

4 Timing belt and covers -
removal and refitting

will eegur, resulting In serous engine damags:
2 The timing balt should be renewed at the
apecified intarvals (see Chapter 18], or sarlisr
{1t is contaminated with ail, or If It iz atal
noisy |n opseration {a scraping nolse due g
unaven wearj,

Removal

3 et the sngine at TOU on Mo 1 cylinderas
describad |n Section 2.

4 Unbaolt and remove tha enging oil dipstich
tube-and ramaove It from the rubber grommsl
In the oil pump housing (see illustrations).

5 Before removing the timing belt chack H
tension by turning the belt through 907 with
finger and thumb midway between the
injactian pump-and camshaft sprockets: Thie
will give you an ldea of the lension ta apply
witen refitting, assuming the tension isalready
correct. Also note the position of the tensionar
pulley as a refersnce mark.

B Release tha rul on the timing bel
tensicner, move the tensicner pulley away
fram the belt and retightan the nut to hold the
pulley in the retracted position.

T Il the timing balt is {0 be re-used, use whits
paint or ehalk to mark the direction of motatien
an the belt (iF markings dao not already exisl,
then slip tha beit off the camshaft, crankshatt
and injection pump $prockeats, and the idisr
and tensionar pulleys,

Caution: If the belt appears to be in good
condition and can be re-used, it s
assantial that It is refitted the same way
round, otherwise scceleratad wear wil
resull, leading fo pramature fallure.

8 Check the timing bell carefully for any signs
of unaven wear, splitting, or oil contamination.
Pay particular attention to the roots af the
teath, Renaw It if thera Is the slightest douit
about Itz condition. I the engine is undargaing
an averhaul, renew the ball as a mattar'of
course, regardless of its apparant condition.
The cost of a new belt |s nothing compared
with the cost of repairs, should the balk bregk
in sarvice: If signs of oil contamination are
found, trace tha source of the oll lsak and:
rectily It, Wash dewn the engline timing bel
araa and all ralated components, to ramove 2
traces of oil,

Refitting

9 Belors refitting, thoroughly clean the timing
balt sprackets. Check that the tenslaner and
idler pulleys rotate fresly, without any sign of
roughness. If necassary, renew them s
deacribed in Saction &,

10 Ensure that the crankshaft, camshaf ar
Injection pump sprockets ara still at thelr TOG
positions as described In Section 2,

11 Engage the timing belt with the crankshaf
sprocket, then locats it around the idlar putay
and onto the Injection pump sprocket making
sure that it is kept taught. Continue to locate &
around the camshalt sprocket ‘and finally
around the tensioner pulley (see Mustration)
Ensura the belt teath seat correcily on the
sprockets,



