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6.25 Checking the cylinder head for
distortion

zcrape off the majority of the deposits with a
blunt blada first, then use the wire brush.
Caution: Do not erode the sealing surface
of the valve face,

23 Theroughly clean the remainder of the
components using solvent and allew them to
dry complately. On 8-valve petrol and diesel
enpines, discard the oll seals, as new items
must be fitted when the cylinder head is
reazgamibled.

inspection

Cylinder head

24 Inspact the head very carefully for cracks,
avldance of coolant |leakage, and other
damage, |f cracks are found, a new cylinder
head should ba obtained,

25 Use a stralght-edge and fesler blade to
check that the cylinder head gasket surface is
not distoried (see illustration). If it s, it may
ba possible to have it machined, provided that
Ihe cylinder haad thickness is not excessivaly
reduced. As no  specifioations &5 to
permissibie distortion limits or cylindar head
thicknaza tolerances are glven by the
manufacturer, seek the advice of an engine
averhiaul specialist if distortion is apparent,

25 Examine the valve saats In each of the
combustion chambears, If they ara severaly
pitted, cracked, or burred, they will nesd 1o
bz renewed or re-cut by &n engine overbaul
specialist, If they are only slightly pitted, this
can pe removed by grinding-in the valve
neads and seats with fine valve-grinding
compound, a5 dascribad balow.

6.27 Checking the valve guldes and valves
for wear

27 Check the valve guldas for wear by
Insarting the relevant valve, and checking for
side-to-side motlon of the vaive [see
ilustration). A wvery small amount of
movament is acceptabla. It the movameant
seems excessive, remova the valve. Measure
{he valva stam diameter at seversl points, and
renew the valve if it s wom, If the valve stam
is not warn, the wear must be in the valve
guide, and the guldes must be renawed. The
ranawal of valve guides shouwld be carfed out
by an engine ovarhaul specialist, wha will
have the necessary loals required,

28 |f renewing the valve guides, the valve
seats should be re-aut or re-ground only after
tha naw guides have been fitted,

20 On diesel engines, inspect the swirl
chambers for burning or damage such as
cracking. Small cracks In the chambers are
acceptable; renswal of the chambers will only
be roguirad if chamber tracts are badly
bumed and disfigured, or If they are no longar
g tight fit in the cylinder head, If there iz any
doubt a5 o the swirl chamber condition, seek
th advice of & Flat dealer or a suitable
rapairer who specialises in diesel angines.
Swirl chamber ranewal should be entrusted to
a specialist, Using a dial test indigator, check
that the differanca betwsaan tha swirl chamber
and the cylindar head surface is within the
limits given in the Spacifications. Alternatively

fealer blades and a straight-edge may ba.

used (seo illustrations), fero the dial test
indicator on the gaskel surface of the cyiinder
head, then measura the protrusion of the swird

6.20a Diesel swirl chamber protrusion can
be checked using a dial gauge . ..

chamber, If the protrusion is not within the
specified limits, the advice of a Fiat dealar or
suitable repairer who speciallges in diesel
ergines should be sought,

Camshaft

30 Inspect the camshatl for wear on tha
surfaces of the lebes and journals. Normally
thair surfaces should be smooth and have a
dull shine; loock for scoring end pitting.
Accelerated wear will ocour once  the
hardened exterlar of tha camshaft has been
damaged,

31 Examine the bearing cap and |ournal
surfaces for signs of wear,

32 Te measure the camshaft endiloat,
termpararily rafit the camshaft then push the
camshaft to one end of the cylinder head as
far as It will travel. Attach a dial test indicator
to the cylinder head and zera it, then push the
camshaft as far as it will go to the other end of
the cylinder head and record the gauge
reading. Verlfy the reading by pushing the
camshaft back to its original position and
checking that the gauge indicates zero-again
(see lllustration).

33 The camshaft bearing running clearance
may be checked using Plastigauge as
deszcribad later in this Chapter,

34 Where the camshalt and bearings are
worn  excessively consider renewing the
complete  cylinder head together with
camshaft and cam followers, A reconditionsd
head may be avallable from engine repairers.
Wiear of cam followers may be checked using
a micrometar (see [llustration).
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6.32 Checking the camshaft endfloat with
a dial gauge

6.34 Checking the wear of the cam
followears
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6.39 Gnndinq =in-a valve

Valves and associated components

35 Examine the nead of each valye for
pitting, burning, cracks, and general wear.
Chisck the valve stam for scoring and wear
ridoes. Folate the valve, and check for any
abvlous indication that it Is bent. Look for pits
or excesslva wear an the lip of each valve
stem. Renew any valve that shows any such
slgns of wear or damage.

36 |f the valve appears satlstactory et this
slage, measure Lhe valve stam diameter al
several points uging a micromater. Any
signitigant difference in the readings oblaingd
Indicaies wear of the valve stem. Should any
af these conditions be apperant, the valvels)
must ba renswed,

37 |l the valves are jn satisfactory condition,
they should be ground {lappad) Inta: thalr
respective seate, 1o ensure @ smooth, gas-
tight saal, If the saat isarly lightly pitted, or If
it has been re-cut, ling grinding compound
anly should be used to produca the reguired
{inlsh., Coarse walve-grinding compound
should nol be used, uniess 2 saat | badly
burmed or desply pittad, I this is the case, the
eylinder head nd valvas ahould be inspectad
by an expert, to decids whether seat re-
outting, or aven the renewal af the valve or
seal Ingart (where-possibie) i reguired,

38 Valve grinding |s-carried out as follows.
Flace the cylinder haad upside-down on
Biocks on'a benoh.

38 Smear a trace of (the appropriate grade
of) valve-grinding compound on Lha seat face
and préss a suction grinding tool onte the
valva head, With a-semi-rofary action, grind

6.45 Lubricate the valves before locating
them

the valve Head to its seat, lifling the valve
oceaslonally 1o redistribute the grinding
compound (see lustration), A light spring
placed under thevalve head will graatly ease
thig operation,
40 If coarse grinding compound s being
wsed; worlk only until & dull, matt aven surface
Is producéd on both the valva seat and the
valve, then wipe off the used compound, and
rapaat the process with fine compound, When
a smooth unbroken ring of lght grey maltt
firish |s preduced on both the valve and seat,
the grinding operation |s compteta. Do not
gring-in the valvez any further than absalulaly
necessary, or the saat will be prematuraly
sunk inta the cylinder head.
41 When all the valves have besn ground-in,
carafully wash off all treces of grinding
compaund using paraffin or a suitable salvent,
before reassembling the eylindsr head,
42 Examine the valva springs for signs of
damage and discolaration, If possibie compare
the lepgth of the springs with new ones-and
renew them if necessarny.
43 Stand each spring on a flat surface, and
chack it for squaranass, If any of thesprings are
damagad, distoried or have lost their tenslon,
obtain a complete new sel of springs. IS
normal 1o refey the valve springs as a matter of
colrsa il a major overnaul s being carmed out,
44 Renegw the valve stam oll seals regardlass
af their apparent condition. '

Reassembly

45 Lubricate the stems of the valves, and
insart the valves into 1heir original locations

B.48 Comprassing the valve spring and
fitting the split collets

8.53 Tightening the camshaft bearing cap
nuts {diese! engines)

848 Using & socket to press the valve
stem seals onto the guides

{see lllustration). |l new valves gre belng
fitted, inser tham Into the locations {o which
thiey have bean ground,

48 Aefit the spring seat then, working on tha
firsl valve, dip the new valve stem seal n frash
angine oil. Carefully locate it over the valve
and anto the guide. Take cara not to damags
Ihe seal as it |s passed over the valve stem,
sz a sultable socket or metal tube to-press
the seal flrmly onla the guide (sen
illustration),

47 Locata the valve spring on top of iis seal,
then refit tha =pring retalner,

48 Compressthia valvs spring; and locate the
split collets In the recess in the valve stem
Relesse the compressor, then repeat the
procadure on the remaining valves (see
illustration).

A uaa a dab of grease to hold.

the collets. Inj;pm‘ﬂmnn the
va.'m stam while Hw -spﬂnn
- compressor is released.

49 With all the valves Installed, place the
cylinder head on blocks on the bench and,
using a hammer and interpossd block of
wond, tap the end of eanh valve stem o seltis
the compenants,

50 On diazel engines, refit the swirl chambers
togethar with thalr washers and tighiten the
retaining callars to- the specified torque,

51 Ol the cam followers and locate them in
their correct positions In the cylindar head.
Locate the shims in the cam fellgwars making
sure they are n their arigingl positions,

52 0il the journals then locate the camshait
in the cylinder head with the cam labes of
No 1 eylinder facing Upwards (ia Mo 1
cylinder at TOC),

53 Refit the bearing caps In thelr corract
positions and progressively  llghten tha
nutz/balts to the specified torgue {ses
illustration), On petrol engines |peate the
lubrleation plpe on the head and press in the
ol feed stub bafore rafitting the bolts,

54 On diesal englinas it a new oll seal 1o ‘the
right-hand =sidé mount, then rafit both gide
mounts together with new gaskets, Tighten
the right-hand mount bolts. Also refit the
coclant cover and thermostat housing
togethar with new gaskets (see illustrations),
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85 On diesel engines, it new O-ring seals to
the vacuum pump then refit it to the laft-hand
ard of the cylinder haad and tightean the nuts
izee illustrations).

58 Rafit the camshaft sprocket
‘fefaranca to Chapter 24 ar 2C.

57 Refit the spark plugs, glow plugs and
njgctors as applicabla.

B8 If requirad, refit the inlet and exhaust
manlfolds &t this polnt, The valve clearances
tan also be checked now. The cylinder head
iz now ready for refltting as described in
Fart A, B or C of this Chapter (as applicabls),

\

with

7 Pistons and connecting rods -

temoval, inspection, and big-

‘end running clearance check N
Removal
1 Remove the sump and gaskel with

referance to Chapter 24, 2B or 2C,

2 Unbalt and remove the oll pump pigk-
Up/filter screen  assembly, On 18-vaive
angines, unbolt and remoyve 1he anti-vibration
pite from the main bearing caps.

a The big-end bearing shells can be renewed
withaut having to remove the cylinder head, If
the caps are unbolted and the piston/
connecting rod pusbed gently up the bore
slighthy {the crankpin belng at s lowest point),
[t {hese shells are worn, however, the main
baaring shetlls will almost cardainly be wom as
well. In thiz case, the crankshaft should be
removed for inspechion.

4 Ta remove the pistons and conngcting

6.54a Fitling a new oil seal to the right-
hand side mount

6.55a Fitting a new large O-ring on the
VACULIM PUmp

rods, ramove the cylinder head first with
referance to Chapter 24, 28 or 2C,

5 Check to see if the big-end caps and
connecting rads ara numbered. If no numbers
ara visibla, use a hammer and cantre-punch,
paint or similar, to mark each connecting rod
and big-end cap with Its respaective cylinder
number on the flat machined surface
provided,

8 Turn the crankshaft as necessary to bring
the first crankpin to its lowest point, than
unscrew the balts and remove the big-and
cap and shell bearing {see lllustrations),

7 Push the pistonfrod assembly up the bore
and oul of the cyiinder biock. Thera i3 one
resarvation: If a wear ridge has developed at
the top of the bores, remove this by caraful
scraping  before trying to remove  tha
pistenfrod @ssemblies. The ridge will
atherwise pravent remaoval, or will break the
piston rings during the attempt,

-2

6.55b Fitting the vacuum pump - note the
small O-ring on the end of the shaft

B Aemove the remaining pistonsfrods In a
similar way. If the bearing shatls are 1o ba
used again, taps them to their respective caps
ar rads (gee illustrations).

Inspection

8 Before the inspection process can bBegin,
the pistonfconnacting red assemblies must
be cleaned, and the original piston rings
removed from the pistons,

10 Carefully expand the old rings over the
top of the pistons. The use of twa or three ofd
fealer blades Wil be halpful In preventing the
rings dropping into emptly groaves. Be careful
not to scratch the piston with tha ends of the
ring. The rings are brittle, and will snap if they
are spread (oo far. They are alzo very sharp -
protect your hands and fingers. Always
remave the rings from the top of the plston,
Kaep each set of rings with its piston If the old
rings are to be re-usad,

7.6b ...and remove the big-end cap and
shell bearing

7.8a Connecting rod and cap
{diese! engine) showing cylinder
numbering (A} and shell location tags (B)

7.Bb Connecting rod and cap numbers
{petrol englne)
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7.13 Positioning of piston rings
(petrol @nging)

11 Scrape away all races of carbon from the
fop of the piston. & hand-held wire brush (or
pigce of fine smery clath) can be used, once
the majority of the depesits have been
sarapad away,

12 Remove the carbon from the ring grooves
in the plston, using an old ring, Break the ring
in half to do this (bs careful not to cut your
fingers - piston rings ams sharp). Be caralul ta
ramove only the carbon deposits - do not
remove any metal, and de net nick or scratch
the sides of the rng grooves.

13 Onee the deposits have been removed,
cleen the plston/connscting rod assembly
with, paraffin or 8 sujtabla solvent,-and dry
tharoughly. Make sure that the oll return holes
In the ring. grooves are ¢lear. Flt the rings to
thelr raspective grooves making sure they are
posltionad the correct way round whars
applicatle (see lustration).

14 If the: platons and cylinder boras ars not

1
Ali

7.28a Piston to connecting rod assembly
[petrol engine)
1 Plston grads (A) and directional arrow on
piston grown {fawards timing belt end)
2 Connecting rodicap matohing numbsrs

& Gudgeon pin offsetin piston .8 o 1.1 mm)
Arrow indicates direction of crankshaft rotation

¥.22 Prising out the gudgeon pin retaining
girclips

damaged ar worn excessivaly, and il the
cylinder block doss not nead 1o be rebored,
the original pistons cen’be relitted. Mormal
piston wear shows up as-even vertical waar
an the piston thrust surfaces, and slight
logseneas of tha top ring In lis groove, New
plstan rings should always be used when the
angine ls reassembled.

16 Carefully Inspect egch piston for oracks
around the skirt, sround the gudgeon pln
holes, and at tha piston ring lands (between
the ring grooves).

16 Look for scoring and sculing on the piston
skirl, holas in the piston grown, and burned
arsas at the édge of the crown. IF the skirt s
scored or scuffed, the engine may have been
suffaring from overheallng, andfar abnermal
combustion which caused excessively high
operating tamperatures. The coaoling and
lubrication systems should ba cheched
{haroughly, Scorch rmarks on the sidaz of tha
pistons show that blow-by has ocourred, A
hele in the plston crown, or bumed areas at
the edge of the plston crown, indicates that
abnermal combustlon has been ocourring, IF
any of tha above problems exist, the caugas
must be investigated and comected, ar the

Ratatian
clockwise

|

7.26b Piston fo connecting rod assembly
[die=al engine)

1 Piston crown

2 injection pump location

3 Connecting rodicap matching numbers

damage will oocur again, Tha causes may
Include  Incorraet  Igrition/injestion pump
timing, or afaulty injector (as applicabla).

17 Corrosion of the piston, In the form of
pitting, Indicates that coolanl has bean
leaking Into the combustion chamber and/or
the crankcase. Agaln, the cause must be
correctad, or the problem may parsist in the
rabuilt angine,

18 Examine each conngcting rod carsfully for
signs of damage, such az cracks around the
blg-and and small-end bearngs. Check that
the rod-is not Bent or distarted, Damage |s
Righty unlikely, untess the engine has been
selzed or badly overheated. Detalled checking
af the connecting rod assembly can only ba
cared out by an engine repair spaclallst with
the necessary equipmant,

19 Although not sssential, It is highly
recommeanded that the big-end cap bolts are
renewed 85 a complets sel prior 1o refitting,
20 On petrol éngines piston -andfor con-
necting rod renawal should be entrusted 1o an
engine repair speciallsl, wha will hava the
naceszary tooling to remave and install the
intarfarenae fit gudgson pins,

21 On diesel enginss, the gudoeon pins are
of the floating type, secured in position by two
circlips. On thasae englnes, the plstans and
cannecting rods can be saparated as follows.
22 Using a small flat-bladed serewdriver, prize
out the circlips, and push cut the gudgeon pin
{see illustration), Idantify the piston and rad to
ensure comect reassembly, Discard the clrclips
- new onas must be usad on rafilling.

23 Examing the gudgson pin and connecting
rod small-and bearing bush for signs of weer
or damage. Bush renewal should be antrusted
to an angine overhaul spacialiat,

24 The connecting rods themselves should
not be in need of renewal, Unless seizure or
some pther major mechanical faillure has
oecurred. Check the alignment of the
gonnecting rods visually, and if tha rods are
not straight, take them fo an engine overbil
spacialist for'a more d&t@l!éd chack.

25 Examine all componznts, and obtan any
new parts as necessary. f new pistons are
purchased, they will be supplied complets
with gudgeon pins and. circlips.

26 On reazsambly position the piston on the
connecting rod as shown (see Hllustrations),

7.26¢ Piston crown on diese| angines
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fdpply a smear of clean angine ol to the
gudgeon pin. Shide It inte the piston and
through the connecting red small-end. Check
that the plstan pivets frealy on the rod, then
seoure tha qudgeon pin in position with two
new circlips. Ensure that each clrellp iz
cterectly Iocated in its groove in the piston,

Refitting and big-end bearing
running clearance check

27 Prior ta refitting the piston/connecting rod
assamblies, it Is recommendad ihat the big-
and baaring running clearance is chacked as
follows:

Big-end bearing running clearance
check

28 Clean the backs of the bearing shells, and
ihe bearing locatlens in both the connecting
rad and bearing cap.

M Press the bearing shells into thair
incations, ensuring that the tab on each shall
engages In the noteh In the connecting rod
and cap. Take care not to touch any shell's
bearing surface with your fingers. If the
original bearing shells are being used for the
check, ensure that they are refitted in their
erigingl locations. The dlearance can be
checkad in afther of twe ways.

30 One method is to refit the big-end bearing
tap to the connecting rod, ensuring that they
zre fitted the correct way around. with tha
bearing shells in place, With the cap retaining
bolls corractly tightaned, use an Internal
micrometar or vemier calipar to measure the
internal diameter of each assembled pair of
bearing shells. f the diameter of each
coresponding crankshaft journal is measured
and then subtracted from the bearing Intermal
diamatar, the result will be the big-end
bearing running clearance,

31 Thesecond, and more accurate method s
to uge & product called Plastigauge. Ensura
that the bearing shefls are corractly fitted than
pigce a strand of Plastigauge on each
[cleaned) crankpin journal.

22 Refit the (clean) piston/connecting rod
aszemblies to the crankshalt, and rafit the
big-end bearing caps, using the marks made
or noted on removal to ensure that they are
fittad the corract way around,

33 Tighten the bearing cap bolts taking cara
not 1o disturb the Plastigauge or rotate the
connecting rod dunng the tightening
LEOUENGE.

‘34 Dismantie the assemblles without rotating
the cannecting rods. Use the scale printad an
the Plastigauge envelopa fo obtain the big-
end bearing running clearance.

35 If the clearance is slgnificantly different
from that expected, the bearing shells may be
the wrong size (or excessively womn, If the
original shells are being re-used). Make sure
{hat no dirt or ol was trapped between the
bearing shells and the caps or block when the
tlearance was measurad. If the Plastigauge
was wider al ans end than at the other, the
grankshaft journal may be'tapared.

7.40a The arrow on the piston erown must
point tawards the timing belt end of the
engine (petrol engine]

36 On completion, carefully scrape away ali
traces of the Plastigauge material from the
crankshaft and bearing shelis. Use yaur
fingernall, or some other object which s
unlikely to score the bearing surfaces.

Final piston/connecting rod refitting

37 Ensure that the bearing shells are carectly
fitted. I rew ghatls are being fitted, ensure that
all traces of the protective grease are eleanad
off using paraffin. Wipa dry the shelis and
aonnecting rods with a lint-free cloth,

38 Lubricate the cylindsr bores, the pistons,
and piston rings. then lay oul each piston/con-
necting rod assembly in its respective position,
39 Start with assembly No 1. Position the
piston ring gaps 120° apart, then clamp them
in position with a pisten ring compressar.

40 Insert the piston/connecting rod assemily
into the top of eylinder making sure it is the
correct way round. On petrol enginas, ensure
that the araw on the pistan crown s painting
towards the timing belt end of the engine and
on dissal engines, ensure that the cloverleat-
shaped cut-oul on the piston crown s towands
the front {oll filter-side) of the oylinder block.
Using & block of wood or hammer handla
against the piston crown, tap the assembly
into tha cylinder until the piston crown is flush
with the top of the cylinder (sea llustrations).
41 Ensure that the bearing shell is still
correctly Installed. Liberally |ubricata the
crankpin and both bearing shells, Taking cara
not 1o mark the cylinder bores, pull the
piston/connecting rod assembly down the
bote and onio the crankpin.

bearing cap bolls {diesal engine)

7.40b Insarting the piston/connecting rod
assembly into the cylinder bore using a
hammer handle (diesal anging)

42 Aefit the big-end bearing cap, tightening
its retaining bolts fingar-tight at first, Mote thal
the faces with the identification marks must
match [which means that the bearing shell
lecating tabs abut each other),

43 Tighten the bearing cap retaining bolts
evenly and progressively to the specified
torgue saiting. On diesel engines tighten the
buolts to the Stage 1 torgue then angle-tighten
them to the specified Stage 2 angle using an
angla-measuring gauge. (see illustrations)
44 Onca the bearing cap retaining bolts have
been correctly  lightened, rotate  the
crankshalt. Check that it turng freely; some
stiffness is to be expectad if new components
have been fittad, but there should ba no signs
af hinding ar tight spots.

45 Refit the remaining three piston/
connesting rod assemblies in the same way.
48 Refit the cylinder head, anti-vibration
plate (16-valve engines), oil pump pick-
upffilter screen assembly and sump with
reforence to Chapler 24, 2B or 20,

8 Crankshaft -
remaval and inspection

W

Removal

1 Aemove the sump, ol purmp and pick-up tube,
and flywhesl/driveplate with reference 1o the
redevant Sections of Chapter 2 Parts A, B or G,
On 18-valve engines, unbolt and remove the
antl-vibration plate from the main bearing caps.

7.43b Angle-tightening the big-end
bearing cap bolts (diesel engine)
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8.4 Using a dial gauge to check the
crankshaft endfloat

2 Aemovea the pisionzs and connecting roda,
az described in Sectlon 7, However, If no wark
fa 1o be done on the pistons and oonnacting
roda thera is no nead to remove the cylindar
head, of o push the pistons ocut of the
cylinder bores. The pistons should Just be
pushed far enougty up the bores that They are
positionad clear of the crankshall jourmals,

3 Unbait this crankahait regr ol seal housing
fram the cylinder block and recover the
gasket whara fittad.

4 Before removing the crankshaft, chack the
endfloat wsing a dial gauge Push the
crankshall fully ane way, and than 2ero tha
gauge. Push tha crankshaft fully the other
way, and check the endfloat (see
Mustration). The resull can be comparad with
the spacified esmount, and will give an
Indication as to whether naw thrustwashers
are raquired.

6 If a dial gaoge = niot availzble, fesler blades
can be used, First push the crankshatt fully
towards 1he (lywhesl end of e engine, then
usa teeler blgdes to measurs 1ha gap - an
petrol engines measure between the centra
main bearing thrustwasher and the crankshafl
weh, and on dizsal engines measure batwaen
the raar maln bearing and the crankshaft webh,
B Mote the markings on tha maln bearing
caps which vary eccording to type, On B-vahva
petrol Bnoines there s one ling on 1ha Gap
nearasl the bming bell end, twa on the
second cap, O on the cantre cap, then three
and faur lines an the remaining caps {soe
illustration). On 16-valve petral englies, the
caps ara marked one to five with a serles of
linas (one ling for the cap nearést the timing

8.8a Removing the thrustwashers . .,

-k

8,6 Main bearing markings [petrol engine)

el end, two for the next cap and so on), ©n
diesel engines the caps ara marked cne to
five in the same way bul with notches Instead
of lires. Mola also that on some disgel
engines the cap nearest the timing belt and s
not marked and the notches thersfors start
with Mo 2 cap. .

7 Loosen and ramava the maln baaring cap
rataining bolts; and lift off @ach bearing cap.
Recover the lower baaring shells, and lape
them to their respective caps (or sale-
kaaping. On some diesel angines note thal the
cenlre main bearing cep bolts are longer than
theather balls.

8 Lift the erankshaft from he crankcasa end
remove the upper bearing shells from the
crankcase, If tha shalls are 1o be used again,
leaap tham identified for position. Also remove
the thrustwashers from thelr pesition either
gife ol the centre maln beanng (petral
engines) or regr main baaring {disssl engines)
{sme iMustrations).

Inspection

8 Wash the crankshafl in & suitable solvant
and aliow It to dry. Flush tha aoll holes
thoroughly, 1o ansurs that they are not
blocked - uss @ plpe aleansr or a needle brush
I neceszary. Remove any sharp-adges from
the edge of the holes which may damage the
new bearings whan ihey are Instatlad,

10 inspeat the main bearing and crankpin
Journals garefully; If uneven wear, cracking,
scoring or pitting are evident then the
cranishaft should be reground by an
anglnearing workshop, and rafitted (o the
engine with underslze baarings.

8.8b ., . and upper baaring shalls
[diesel engine)

11 Use a micrometer 1o measure the
diarmater of sach main bearing journal, Taking
a number of measurements on the surfage of
each journal will reveal [F11 18 wam unevanly.
Diffarances in diametar measured ot 90°
intervals Indlcate that the journal is out of
round. Bifferences In diameatar measured
aleng the lepgth of the jourmal, indicate that
the journal is tapersd. Agaln, If wear s
detacted, the crankshaft can be reground by
an engineering warkshop and rafittod with
undersize bearings. .

12 Check the ol seal journats at elther and af
the crankshafl. |f they appsar excessivaly
scored of damaged, they may catize the new
seals to leak when the englng is reassambled.
It may ba possible to repair the journal; sesk
the advica of an engineering workshop.

13 Measure the crankshaft runout by satting
up a OTl gauge on the centre maln bearing
journal and rofating the shaft in - blocks. The
maximum deflection of the gauge will Indicata
the runcut. Take precautions to protact the
bearing journals and oll s2al mating surlaces:
fram damage during this procedurs. A
fraximum runaut Nigure 1s not quatad by the
manufacturer, but use the figure of 0.05 mmas
a rough gulde, If the runoul excesds this
figure, crankshaft renewal should be
considered - consult your Flat desler or an
englne rebullding speclalist for advice.

14 Aefer 1o Seation 10 for details of maln and
big-end bearing Inspaciian

9 Cylinder block/crankcase -
dm%;g'and-'immcﬁﬂn

Cleaning

1 Remeove all extarnal componants, brackats
and etecirioal switchas/sensors fram the block
ingluding the rear engine plate; injection
pump/all filler Brackat and gaskel, intermadials
ahafl bracket, ol vapour brasiher casing, and
coglant pump, Afso unbolt and remove the of
return tube from the crankcase [sae
Mustrations). For complete cleaning, the toms
phigs should [deally be removed, Ol a small
hole In the plugs, then Inser a =elf-tapping
sorew Into’ the hole. Pull out the plugs by

8.8¢ Thrustwashers located on tha cenlra
main bearing {petrol engine)
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%92 Removing the oll return tube from the
crankcase

pulling on the screw with a pair.of grps, or by
using a slide hammer.

2 Where applicable, undo the retaining belts
and rernove the pistan oll |at spray tubaes fram
inside the cylinder block,

3 Scrape all traces of gasket from the cylinder
blockicrankcase, taking care not to damage
the gasket/sealing surfaces.

4 Remove all ol gallary plugs (whera fitted],
The plugs are usually vary tight - they may
have 1o be drifled out, and the holes re-
tapped. Use new plugs when the engine is
reassembled.

§ If the block Is very dirty have it steam-
cleaned, ntherwlse usa parafiin to clean it.

& Clean all oll holes and oil galleries again and
dry thoraughly, than apply a light film of oil 1o
all mating surfacas, to prevent rusting. Smaar
the cylinder bores with a light coating of oil,

7 Al threaded holes must be clean, to engura
docurate torque readings during reassembly.
Te clean the threads, run the correct-size tap
inte each of the holes to remove rust,
corrosion, thread sealant or sludge, and 1o
restore damaged threads (see illustration). If
possible, use compressed air to clear the
holes of debris producsd by this operation.

8 Apply suitable sealant to the new oil.galtery
plugs, and insert them into the holes In the
block, Tightan them securely. '

‘8 Where applicable, refit the piston ol jat
spray tubes to the cylinder block, and
securaly tighten the retaining bolts. Band over
the tabs to lock the bolts (see illustration).

10 Fit the new cora plugs with s=alant
applied to their perimeters before using a
stitabie metal tube to drive them into position,
11 Raefit the oll return tuba to the crankcase
and tightan the mounting bolts,

12 Reafit the Injection pumpdoll filter bracket
togather with a rew gasket and tightan the
bolts,

13 Refit the rear engineg plate and tightan the
balte. Also refit any other removed brackets
alo.

Inspection

14 Visually check the cylinder block for
cracks and corresion, Look for stripped
thraads in the threaded holes. If there has
baen any histery of internal water leakage, it
may be worthwhile having an engine avarhaul

bracket

8.19c Removing the injection pump/oii filter
bracket gasket from the cylinder block

8.1d Removing the Intermediate shatt
bracket

specialist chack it with special eguipmant.

15 Check each cylinder bore for scuffing and
scaring. Check for signs of a wear ridge at tha
top of the cylinder, Indicating that the bore Is
excosshaly worm,

16 If the necessary measuring equipment fs
available, measure the bore diameters at the
top (just under the wear ridgs), centre, and
bottom, parallel to the crankshaft axis.

17 Mext, measure the bore diameters at the
same threa locations, at right-angles to the
crankahalt axis, If thers is any doubt about the
condition of the cylinder bores seek the
advice of a Fiat dealer or suiteble engine
racanditioning specialist.

18 If the engine i not golng to be
reassembled right away, cover It with a large
plastic bag to keep it clean and pravent rusting.
If the engine is ready for reassembly, refit all the
components @nd brackets removad,

6.7 Toclean the cylinder block threads,
run a corract-size tap into the holes

ing the oil vapour breather
casing

8.1e Remov

X
X

10 Main and big-end bearings -
inspection and selection

Inspection

1 Even though the main and big-end bearings
should be renewed during the angine
averhaul, the old bearings should be retainad
far closa examination, as they may reveal
valuahle information about the condition of
the englne [see illustration overleaf). The
bearing shells are avallable in different
thicknesses to match the diamster of the
Jeernal.

2 Bearing failure can oocur due to lack of
|ubrication, the presence of dirt or other
foreign parlicles, overloading the engina, or
corrosion, Aegardless of the cause of bearing

9.8 Piston oil jet spray tube showing
locking tab
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10.1 Typical bearing failures

fallure, the pause must be corrected (where
applicatite) before the angine i3 reassembled,
to pravent it from happening again,

3 When examining the baaring sheflz, remova
them from the eylinder block/crankcase, tha
main bearing caps, the connecting rods and
the conneating rod big-end beanng caps. Lay
them out on a clean surface in the same
gaenaral position as thelr location in the
angine. This will enable you 1o match any
baaring problems with the correspondlng
crankshaft Journal, Do not touch any shell's
bearing surface with vour fingers while
chacking it

4 Dirt and other foraign maiter gats inlo the
anging In 8 varlaty of ways. It may be left in
the-engine during asssmbly, or it may pass
through filters or the crankcase ventilation
system. It may get into the oll, and from thers
info the bearngs. Metal chips: from machining
operations and normal engine wear are oftgn
prasent. Abrasives ara sometimas left In
anging componsnts after reconditioning,
especially when parts are not thoroughly
clegnad using the proper cleaning methods.
Whatever the source, these foreign objects
oftan end up embeddad In the soft bearing
mataerial; and are easily recognisad. Large
particles will not embed In the bearing, and
wlll score or gougs the beanng and joumel,
The best prevention for this cause of bearing
failure Is to clean all parts thoroughly, and
keep evarything spotlessly-clean durlng
englna assembly, Frequent and regular engine
ol and filter changes are also recommendad.
5 Lack of lubrication (or  lubrication
bragkdown) has a number of interrelated
cauges. Excassive haat fwhich thins tha all),
owarloading {(which squaszes thea oll from the
bearing face) and oll leakage (from excessive
bearing clearances, wom oll pump ar high
gngine speeds) all contribute to lubrication

breakdown, Blocked oil passages, which can
ba the resulf of mizaligned oil holes in a
bearing shell, will also oil-starve a bearing,
and destroy it Whean lack ‘ol lubricetion is the
couse of bearing failure, the baarng material
I wipad or extruded from the steel backing of
the bearing, Temperatures may inoraase to
the paint where the stesl backing turng blus
from overheating.

& Driving hablts can have a definite effect an
bearing life. Full-thrattle, low-spead operation
{labouring the engine] puts very high loads on
bearings, tending to sguesza out the oil film.
Thasea loads causa tha bearings 1o fex, which
produges fine cracks In the bearlng face
(fatigue fsilure), Eventually, the bearing
metanial will logsen In pieces, and tear away
frem the steel backing.

7 -Shorl-distanca driving leads to comagion of
bearings, because insufficlent anglne heat is
produced to drive off lhe condansed Water
and corrosive gazes. Thaze products collaat
in the enging ¢ll, forming acid and sludge. As
the all 15 camied to the enging bedrings, the
acid attacks and corrodes the bearing
materlal,

B Incorrect bearing installation duning engine
assembly will lead to bearing fallurs as wall,
Tight-fitting bearings leave Insulficlant baaring
running clearance, and will result In il
starvation. Dirt or forsign particles trapped
behind & bearing shell result in high spols on
the bearing, which lead to failure,

8 Co nat touch any shell's bearing surface
with your fingers durlng reassembly; thereis a
risk of scratching the delicate surface, or of
depasiting particles of dirt on it )
10 As mentioned at the beginning of this
Sedtion, the bearing shetls should be renewed
a5.a matter of course dunng engine ovarhaul;
to do otherwise is false ecanomy.

Selection

11 Main and big-end bearings are svailable in
standerd sizes and. a range of undersizas o
sult reground crankshafts. - refer 1o the
Speciflcations for details, The englne
reconditioner will select the correct bearing
shells for a machined crankshatt.

12 The running clearances can be chacked
when the crankshafl s rafittad with its new
bearings.

11 Engine overhaul -
reassembly sequence

1 Before reassarmbly begins, ensure that all
new parts have been obtained, and that all
necessary tooks are avallable, Read through tha
antire procadure 12 famillanse yoursell with the
work Involved, and to ensure that all jtems
necessary for reassambly of tha engine are at
hand. In addition to al normal tools -and
materlals, thread-locking compound will be
needad, A tubs of sealant will also be required
far the joint faces that are fitted without gaskets.

2 In order to save time and avoid problems,
engine reaszambly can be carried out in.the
following order;

) Crankshalt (Section 712)

b Pistonfconnecting rod assemblias
(Section 7

g O pump fses Farnt A, B or C - a8
appiicabiel.

df Sump jsee Part A, B or C - as applicabia),

gl Flywheelfdrieplate (see Part A, Bor C-
a5 goplicable).

. Cylinder head {ses Part A, Bor C - &
applicabie).

g Coolant pump fsee Chapbar 3)

h) Timing belt fansioner and sprockets, and
timing heft (See Part A, B or G - 85
apoiicabie).

{| - Erging external components.

3 Al'this stage, all engine components shoukd
ba ebsolutely clean and dry, with all faults
repaired, The campanents should be lald eul
on & completaly desn work surface,

12 Crankshaft -
refitting and main bearing
running clearance check

Crankshalt - initial refitting

1 Crankshaftt refitting |= the first stage of
engine reassambly following ovarhaul, At this
paint, It js assumed that the crankshalt,
eylinder-block/crankease and bearings have
been cleaned, Inspecied and recanditionad er
renewed,

2 Place the cylinder block on a claan, level
work surfage, with the crankoase Facing
Upwards. ‘Whara necessary, unbalt the
bearing ceps and |lay them aut In order o
ensure correct reassembly, f they are shll in
place, remova the bearing shalis from the
caps and the crankcase and wipe out the
inner surfases with & clean rag - they must be
kept spoiiessly clean.

& Clean the rear surface of the naw bearing
shells with a rag and fit them on the bearing
saddles. Ensure that the-ordentation lugs on
tha shells engage with the racesses in the
saddies and that the oll holas are correctly
gligned. Do not hammer or otherwlae force
the bearing shelis into pltace. |t la critlcally
important that the surfaces of the bedrings e
kept frae from damage-and contaminatlon.

4 Qive the newly fitted bearing shells-and the
crankshaft |ournals a final clean with a rag.
Check that the oll holes In the-crankshaf are
fres from dirt, as any left here will bacoms
ambedded |n the new bearings when tha
angine s first started,

5 Carefully lay the crankshaft in the
crankcass, taking care not to dislodge the
bearing shslis (see lllustration).

Main bearing running clearance
check

8 When the crankshaft and bearings are
refitted, & clearance must-exist betwean them
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crankcase

12,7 Lay the Plastigauge on
bearing journals

12.8 Loecating a lower hall main bearing
shell in its cap

12,9 Fit the main bearing caps . ..

1o allow lubricant 1o circulate. This clearance
is impossibla to chack wsing feeler blades,
however Plastigauge can be used, This
cansists of a thin strip of soft plastic that is
crushed between the bearing shalls and
joumals wher the bearing caps are tightened
Up. Its width then indicatas the size of the
clearance gap.

7 Cut off five pleces of Plastigaugs, jus!
shorter {Han the length of the crankshaflt
journal. Lay a pisce on each joumnal, in ling
with its-axis (see Hiustration).

B Wipe off the rear surfaces of tha new iowsr
half main bearing shells and fit them to tha
main bearing caps, agaln ensuring that the
locating lugs engage comectly  (see
illustration).

% Fit the caps in their correct locations on the
bearing saddles, using the manufacturers
markings as a gulde (see lustration), Ensure
Ihat they are corectly origntated - the caps
should be fitted such that the recesses for the
bearing shell iocating lugs are an tha same
gide as those in the bearing saddle.

10 Insert and tighten the bols until they are
all corractiy torgued (see illustrations). Do
nat allow the crankshaft to rotate at all whilst
the Plastigauge is In place. Progressively
unbolt the bearing caps and remeve them,
taking care not to distodge the Plastigauge.

11 The width of the crushed Plastigauge can
now be measured, using the scale provided
[see Mustration), Use the correct scale, as
bath imperial and metric are printed. This
measurament Indicates tha running clearance -
cormpare It with that listed in the Specifications.

12.10a ...insertthe bolts . ..

If the clearanse is outside the tolarance, it may
he due to dirt or debrs trapped under the
bearing surface; try claaning (hem again and
repsal the clearance check. If the results ara
still unaccepiable, re-check the  journal
diameters and the bearing sizes. Nota that if
the Plastigaupe is thicker at one end, tha
joumals may be tapered and as such, will
require ragrinding.

12 When you are satisfied that tha
clearances are correct, carafully remaove the
ramains of the Plastigauge from the journals
and bearings faces. Use a soft, plastic or
woodan scraper as anything metallic is likely
to damage the surfaces.

Crankshaft - final refitting

13 Lift the crankshaft out of the crankcase.
Wipe off the surfacas of the bearings in the
crankease and the bearing caps. Fit the thrust
bearings using grease to held them in

12.11 Use the special scale card to
determine the main bearing running
clearance

position, Ensure thay ara seated correctly In
the machined recesses, with the ol grooves
facing cutwards

14 Liberally coal the baaring shells in the

crankcase with clean engine oll (see
[ustration).

18 Lewer the crankshaft into position in the
Crankcasa.

16 Lubricate the lowser bearing shalls in the
main baaring caps with clean engine oil. Make
sura that the locating lugs on the shells ara
still engagad with the carresponding recesses
in the caps.

17 Fit the main baaring caps in the comact
order and orlentation. Inseft the bearing cap
bojts and hand fightan them only.

18 Weorking fram the centre bsaring cap
outwards, tighten the retaining bolts to their
spacified torgue. On patrol englnas, tighten-all
tha bolls to the firet stage, then angle-tighten
tham to the Stage 2 angla (see illustration),

12.14 Lubricate the main bearlng shells
befara final assembly




2D=24 Engine removal and overhaul procedures

12.‘13 Anale tlghtaning the mﬂln haarlng
cap bolts {petrol a-ngrn&}

19 Flta new of seal to the crankshafl reat oll
seal housing, Apply grease to the seal lips. On
1108 ec petral engines a corventional gasket
s not used-at-the oll seal retainer jaint face,
but & 3 mm diameter bead of ATV (instant}
sflicone gaskel must be applied as shown -
allow at least one hour for thie gasket to cure
before oil contacts it, @n all other anginea a
gasket Is fitted . Saouraly tightan the housing
balts {see llustrations).

20 Chack that the crankshalt rotates fresly
by turning It by hand, It resislance s falt, re-
check the running clearances, as described
above. _

21 Carry out a check of the crankshat
endfloat as described at the beginning of
Section 8. I the thrust surfaces of the
crankshall have been checkad and new thrust
washars have bean fitted, then the endfloat
-should ba withir specification,

12.18a Application area for silicone instant
gasket on crankshaft rear oil seal housing
(petrol engine)

22 Rsfit the pisions and connecting reds as
described in Section 7,

23 Pafit tha tlywhestdriveplate, antl-vibration
plate {16-valve engines), ofl pump and pick-up
luba, and sump with reference to the relavant
Sactions of Paris A, B or C of this Chapter,

13 Engir;a =
initial st:
overhaul

an?raaﬁsambly

1 With the engine refitted In the vehicie,
double-chack the engins gil end coolant
levats, Make a final check that averything has
bien reconnectad, and that there are ng toois
orrags left In the engine compartmant:

Petrol engine models
2 FMemove the spark plugs, then disable the

12.18b Rafitting the crankshaft rearoll
seal houslng |petrol engine)

Ignition system by disconnecting the LT wiring
plug o the ignition coils.

3 Turn the englne on the starter untll the ol
pressure warning lght goss out, Refit 1h¢
spark: plugs, and reconnact the LT wirng.

Diesef angfna models

4 Disconnact the wiring from the stap
solenald aon the Injection pump, then tum fhe-
engine on the starter motor unill the ol |
pressure warning light goes out. Recannest |
The wire 10 1he stop solenold,
§ Fully depress the acoslarator pedal, tum
tha ignidon key 1o its frst position and wait far
thie preheating warning light te go out,

All models

8 Start the engine, noting that this may takes
little longer than usual, due to the fusi sysien
componants having been disturbed,

1219 On diesel angines use a
screwdriver to prise aut the rear oil seal

1218 On Diesal engines fit the gasket to
the cylinder block. ..

12.19d Locate the new oll zeal Inthe
housing (diesel engina) . . .

12,19g ... then locate the rear oil seal
hausing . , .

12.18¢ ... i
drive it in

12.1%9h ... and insert the bolts
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1 While the engine is idling, check for fuel,
water and oll lsaks. Don’t be-alarmed if there
| gra some odd smaells and smoke from parts
getting hot and burning off oll degosits.
B Assuming all iz well, keep the engine idling
until hot water |s felt circulating through the
tap hose, then switch off the angine.

9 Recheck the oll and coolant leveiz as
described in Chapter 1A or 18, and top-up as
necassary.,

10 There is no need to re-tighten the cylinder
head balts once the englne has first run aftar
regssembly,

11 If new pistons, ringas or crankshaft

baarings have basn fitted, the engine must be
freated as new, and run-in for the first 500
miles (800 km). Do not operate the engine at
full-throttie, or allow it to labour at low engine
speads in any gear. It is recommended that
the oil and fiiter be changed at the end of thiz
period,
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Cooling, heating and ventilation systems

Je
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Specifications
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Digzel englnemodals . ooovvaiiiiiinin e e R e e 0.53 10 1.37 mm
Petrol engine moadels  on v ian i v e e e 0.4 to 0.9 mm
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Diesel angine modals:
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Starts to open . T e A R R T e e T e g
FUlly BPEN wewwaiiveeessas gt £ e T L e P s AR
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Electric cooling fan
Petrol engine models with single speed fan:
Cul-in temperalurg .. ..oocuiivernimrrrbe et esnsas B0 to 94°%C
Cut-out temperaturg oo oo w e inaii i L T BS to 89°C
Diasel engine meadals with twin spead fan:
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Prmary fan oo iciiie i LR e TR R B6 to 90° G
Secondary fan . . vis e rr e s i, o PORRRES T a0 to 84°C
Cut-out termperatura:
Primary fan ... oo0eaa0 b s e e T S R T T 81 o 85°C
Secondary fan . . ... o L, | L L ST ST 8510 89°C
Torque wrench settings Nm Ibf ft
Coolant pump pulley securing bolts (diesel engine modalg) ... oo 23 17
Coclant pump securing bolts:
Dimsel @ngine MOdels . .0 evreen i ireiaa s 23 17
Patrol engine MOgRIB . v e av it irbaa s b e n s s 8 &
Cealant pump securing nuts {patrul anglne mndals} ............... 10 ¥
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1 General information and
precautions

General information

The angina cooling/cabin heating system i3
of pressurised type, comprising a8 coolant
pump driven by the camshaft timing belt
(petrol enaine models) or auxilidry drivebelt
{diesal enging modais), a croas{low radiator, 8
coolant expansion tank, an electric cooling
fan, a thermostal, heater matriz, and all
associated hoses and switches,

The system functions as follows: tha
coolant pump girculatas cold water around
the cylinder block end hesd passages, and
thraugh the Inlet manifold, heater matrx and
throttle body to the thermostat housing.

When the engine |s cold, the thermostat
remains closed and prevents coolant fram
ciroulating through the radiator. When the
conlant reaches 8 pradeterminad
temparature, the thermostat opens, and the
coolant passes through the top hose o the
radiator. As the coclant clrculates through the
radiatar, Il is cooled by the In-rushof alr when
thia car is in forward motion. The aidlow is
supplemented by, the action of the electrle
cooling ‘fan, when necessary, As the
temperatura of the coolant in the radiator
drops, It flows g the botlom of the radiator by
convection, snd passes oul through the
bottom heseto the coolant pump - the cycle
15 then repeatad,

Whan the enging is at normal operating
temperaturs, the coclant expands, and some
af Il Is displaced inte the expansion tank,
Cootant collacts In the tank, and is retumaed o
the mdiator when the systam cools. On petrol
apging models, the expansion tank Is
integrated into tha side of the radiator. On
dissal englne modeals, and cortain petrol
anglne models with air conditioning, the tank
is B separata unil, mounted an the rght hand
sjde of tha engine compartmert,

On turbo diesdl englne modals, the coolant
i5 glso passed through a supplemeantary
anging oli cagler, to assist n contralling the
anging lubricant temperatures.

Tha elecinc cooling fan maunted in front of
{he radiator i= gonfrolled by & thermostatio
switeh., At a  predetermined coslant
tempearature, the switch/sensor actuaies the
fan 1o provide additional aiflow through the
radiator. The switch cuts the electrical supply
to the fan when the coolant temparature has
dropped balow & presel threshold (ses
Speciiications).

Precautions
Waming: Do notattempt to remove
A the expansion tank pressure cap,
or to disturb any part of the cooling
sipstarn, while the engine is hol, as there isa
high risk of scalding. If the expansion tank
pressure cap must ba remaved befora the

engine and radiator have fully cooled feven
though this is not recommended), the
pressure in the cooling system must first be
refisved. Cover the cap with a thick layer of
clath, to svoid scalding, and slowly unsorew
the pressure cap until 8 hissing sound [s
heard. When the hissing stops, Indicating
that the pressure has reduced, sfowly
unscrew the pressure cap untll it can be
removed: it more hissing sounds are heard,
wait until they have stopped before
unscrewing the cap compiletely. At all timas,
keep your face wail away from the pressure
cap opening, and protect your hands.
Warning: Bo not allow antifraeze
A to come fnto coniact with your
skin, or with the painted surfaces
of the vehlcla, Rinse off spills immediately,
with planty of water. Never leave enilifreszs
lving around in an opsn contalnar, or in 8
puddie in the driveway or on the garage
ffoor. Children and peis are alfracted by iy
sweat smalf, but antifreeze can be falal if

Ingested,

A electric cooling fan may start
rotating even if the engine and

fgnition are switched off. Be careful to

kesp your hands, hair, and any loose

clothiing well clear when working in the

engine compariment,

Werning: If the engine is hot, the

2 Cooling system hoses -
disconnaction and renawal

1 The numbar, routing and pattern of hoses
wlll wvary acoording 1o maodal, but the same
basic procedura applies. Bafore commencing
waork, make sure that the new hoses are to
hand, along with new hose clips If neaded. It
is gond practice fo rensw the hose clips at the
same tllme as the hoses;

2 Drain the cooling systam, os described in
Chapter 14 or 18, saving the cooclant if if is fit
for re-Use. Apply 2 litlle penetrating oll onto
thia hose alips if they are cormoded,

3 Release the hoze clips from the hoss
concerned. Threa types of clip are used; worm-
drive, spring and “sardine-can’. The worm-drive
clip ia raleased by fuming s screw anti-
clockwise. The spring clip |s released by
sguaazing its tags togethar with pliers, at the
game time working the clip away from the hoss
slub, The sardine-can clips ara not re-usabls,
and aré bast cut off with snips or side outters
4 Unclip any wires, cables or other hoses
which may be attached 1o the hose belng
removed. Make notes for reference when
reassembling Il necessary,

5 Release the hose from Its siubs with &
twisting motion, Be cdraful not to damaga the
stubs on delicata compoenents such as the
radiatar, or thermostal housings, If the hose s
sliick fast, the best course 5 often to cut it off
Using a sharp knife, butagain be careful not 1o
damage the slubs,

& Befora fitting the new hose, smedr the
stubs with washing-up liguid or a suitable
rubber lubricant to aid fiting. Do not use ofl o
greass, which may attack the rubber,

T Fitthe hosa clips over the ends of the hose,
than fil the hose over its stubs, Waork the hoss
Into position, When satisflied, locate and
tighten the hose clips,

8 Refill the cooling system as described In
Chaptar 14 or 18. Hun the éngine. and check
that there are no leaks. _
8 Recheck the tightness of the hoge clips on
gny new hoses alter a few hundred miles.

10 Top-upthe coolant level if necessany.

5

R

3 Radiator -
removal, inspection
and refitting.

Removal

Mote: f leakage is the mason for removing (e
radiatar, bear in ming that minor (eaks can
offen be cured using proprnatary ragigtar
sealing campound, with the radiator i situ,

1 Disconnect the:battery negativa terminal
{refer {0 Disconnecting the battery in the
Aetarence Section of this manual),. On dissel
anging models, unbelt the relay bracket from
the side of the battery tray.

2 Drain the cooling systam ag described In
Chaptar 14 ar 18.

3 0n 1242 oc (16-valve) petrol enging
miadels, ramaova the air cleaner and inlet ducts
as described In Chapter 48,

4 Sigcken the clips and disconnect the top
and bottom coolant hoses from the radiator.
In addition on diesel englne modals, and
petral engine models with a remotely-sited
axpansion tank, disconnect the expansian
tenk coolant hose fram the right hand side of
the radiator (see ustrations),

5 Unzcrew the fixings and lift the: plastie trim
panal from above the front bumpar. Lnscrew
the bolt(s) securing the radiator to the upper
body panel (see lllustration). Mote that the
radiator and cooling fan assembly share tha
same upper mounting bolt.

6 Unbolt the cooling fanis) and shroud
assembly fram Lhe rear of the radiator, 85
described in Section 5. "

W 2SO L
3.4a Slacken the clip and disconnect the
radiator bottomn hose
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{he expansion tank coolant hose from the
radiator

3.5 Unscrew the bolts securing the
radiater to the upper body panel

7 Withdraw the mounting brackets (wheare
zpplicabla), and recover the upper mounting
rubbars.

-8 Carsfully tilt the radlator back towards the
angine, then disengage the lower mountings
giuds from the crossmember and [Ift tha
radigtor from the engine compartment (see
[lustration). Recover the lower mounting
nibbers i they are loose.

Inspection

8 Il the radiator has bean remaved due 1o
sispectad blockaga, it may be flushed out as
- described in Chapter 14 or 18, Clean dirt-and
debris from the radiator fing, using an air line
fin'which case, wear aye protection) or a soft
prush, Be careful, as the fina are sharp, and
can-also be easily damaged.

10 If necessary, a radiator specialist can

perform & flow tast on the radiater, to
establish whether an internal blockage axists,
11 A leaking radiator must ba referred 1o &
seecialist for parmanant repalr, Do not attempt
to weld or solder & leaking radiator, as damage
0 the plastic components may result, Note: in
(N Emergency, minor leaks from the radiator can
offan ba cured by using & switabls raciator
zealing compound, i accordance with its manu-
ftiurer's insfructions, with the radiator i sif.

12 If the radiator is to be sent for repair or is
{0 b2 renewed, remaove all hogses {and whera

4.6b

applicable, the cooling fan switch).
13 Inspect the radiator mounting rubbers,
and renew them it necessany.

Refitting

14 Refitting iz a reversal of removal, bearing
Inmind the following points:
al Ensure that the radiator lower IUgs engage
corractly with the fower mounting rubbers.
bl On completion, refil the cooling system
as described in Chapter 14 or 18,

‘4 Thermostat -
removal, testing and refitting
X
General

1 Tha thermostat housing is bolted to the left
hand end of the oviinder head, The thermastat
itzelf cannot be separated from the housing
and can only be renewsd as part of a
complete assembly.

Removal

2 Drain the cooling system as deseribad in
Chapter 14 or 18.

8 On diesel engine models, unboll the wiring
harnesa/fual hose support bracket from the
housing. On 1242 cc (16-valve) petrol engine

3.8 Disengage the lower mountings studs
from the engine compartment lower
crossmember

- "} A _' '-

Thermostat housing location - lgnition distributor removed
for clarity (petrol engine)

models, remove the air cleasner and inlet ducts
as described in Chapter 48.

4 Slacken the clip{s) and detach the coolant
hosss), fram the thermostat housing, Make a
careful note of thelr orientation 1o aid refitting.
5 Where applicable, disconnsct the wiring
plig from the cooling fan switch and coolant
temparature sanzor, which are threaded into
the thermostat covar.

6 Unscraw the securing bolts, and ramove
the thermmostat housing from the cylinder head
(see ilustrations). If it sticks, tap it gently first
on ang side and than the ather to free it - do
not lever batwean the mating faces. Recover
the remalins of tha old gaskat.

- \.L-I1 J. \
4.6¢ Removing the thermostat housing
(diesel engine)
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Closed

4.7a Thermostal operation {petrol anglno)

Testing complgtely clean and free from all traces of
the old gasket materal.

12 Lay a new gasketl In position on the
oylinder head, then fit tha thermostat housing

7 A rough tegt of the thermostat may be
miedle by suspanding it with a plece of sting in
a container full of watar, Haat the waler 1o

5 Electric cooling fan(s) -
 testing, removal and refitting

bring it to the boll and obsarve the movemant  2Nd Insert retaining boits, tightening them

of tha valve shaft through the inlet port (see securely.

Testing

iljustrations]. Caution: Do not over-tighten the rataining Datalled tal i
8 The thermostat valie must be ully open, bY  bolts, as the alloy casting could easlly be Y RESE L SRS Shovll be tere

the time the water balls, If not, renew the  damaged
complate thermostat/housing assembly,

out by a Fat dealer using decicated tesl
equiprmeant, but basio diagnosis can be carmsd

9 If & thermometer is available, the precise 13 Where applicable, transfer the cooling fan  out as follows,
opaning temparature of the thermostat may  Switch and coclant temperatire sensor to the 2 If the fan does not appear ta wark, run fhe

be determined; compare with the figuras  new housing.

engine urtll nermel operating temparature &

giver in the Specifications, The opening 14 Refit the coolant hose(s) to the ports on  reached, then atlow [t 1a idle. The fan should cut
temperature 15 also marked an the thermostat  the thermastat housing and tghten the clips  In within a few minutes [before the temparale

housing, securely.

gauge needle enters the red section, 1 nol,

10 Mote that a thermostat which falls to close  15. Whera applicable, refil the harmess/hose  switch off the engine and disconnect the

complately as the water cools must also be - SUpport brackel to the thermostal housing  cooling fan mrotar wiring connactar,

ranawed. and tighten the bolts sacurely. Also refit theeall 3 The motor can be tested by discennasting
cloanar and Inlet ducts as descrbed i [t from the wiring loom, and connectinga 13-

Refitting Chapter 48

valt supply directly to |t The motor shoed

11 Ensura that the cylinder head and 15 Refill the cooling system as describad in operate - if nel, the metar, or the motar wirlng,

thermostat housing mating surfaces are  Chaptar 14 ar 18,

s fautty,

from heatar
fram cylinder head rangiagar

o pump

from haater
from eylindst heed  raciator

=0

1o radiator

{0 pump

4.7h Thermostat operation in the fully closed pesition
[diesel angine)

4.7e Thermaostat operation in the fully cpen position
[diesel engine)
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4 | the motor operates when tested as
dascribed, the fault must lie In the engine
wirng hamess or the temperatura sensor, The
femperatire sensar/switch can be tested as
gascribed in Saction B. Any further fault
dignosis should ba refarred to & suitably-
eguipped Fiat dealer - do not attempt to test
Ihe electranic contral wnit.

Removal

5§ Disconnect the battery negative terminal
Irafar to Disconnecting the battery in the
Feferance Section of this manual).

6 On diesel angine models, unbolt the relay
bracket from the side of the battery tray to
improve acoess, On 1242 e (16-valve) patral
anging models, remove the air cleaner and
Iriat ducts as described in Chapter 4B.

7 Diszonnect the motor wiring connector(s).
8 Unbelt the shroud from the rear af the
radiator, then [ift cut the cooling fan assambly.

Refitting
9§ Refitting Is a reversal of removal,

‘6 Cooling fan switch -
testing, removal and refitting

s

Testing

1 The switch Iz threaded into the lower laft
hand corner of the radiator,

2 The switch can be tested by remaoving It
a1d checking that the switching action occurs
# 1he correct temperatura (heat the sensor in
5 container of water, and monitor the
[emperatura with a thermomatar),

3 Thare should ba no continully Betweean the
switch terminals, untll the specifisd cooling
fan cut-ln temperature s reeched, when
continuity (and zero resistance) should exist
betwean the terminats.

Removal

4 Disconnect the battery negative terminal
irefer to Disconnecting the batfery in the
filerence Section of this manual),

& Allow the engine to cool completely, then
drain the n{iu!ing systam a&s described In
Ghiepter 14 or 1B.

§ Disconnect the wiring plug from the sensor.

——— - -

182 Unszcrow the coolant pump pulley
bolts, ..

T4a Unscrew the securing baolts . . .

7 Carafully unscrew the sensor and, whera
applicable, recover the sealing ring.

Refitting

8 If the sensor was originally fitted using
sealing compound, clean the sensor threads
thoroughiy, and coat them with fresh sealing
compeound,

9 If the senscr was originally fitted using a
sadling ring, uvse a naw sealing ring on
refitting.

10 Refitting is a reversal of removal, but refiil
{the cooling system as described in Chapter 14
or 1B.

11 On completion, start the angine and run it
urtil it reaches normal aperating femperature,
Continue to run the enging until the cooling

fan cuts in and out cormactly.
7 Coolant pump - §
N

removal, inspection
and 'raﬁﬂing_:_ i

Removal

Petrol engine models

1 Disconnect the battery negative terminat
refar to Oisconnecting the battery In the
Reaferance Section of this manual).

2 Drain the cooling system and remaove the
guxifiary drivebelt(s) as descrbed in Chapter 14,
3 Remove the timing belt as described In
Chapter 24 or 26.

4 Unscrew the sacuring bolts/nuts, and
withdraw the coolant pump (see illustrations).

... and lift off the pulley
[diesel engine)

7.9b

7.4b . .. and withdraw the coolant pump
(petrol engine)

If the pump is stuck, tap it gently using a sofi-
faced mallet - do not lever batween the pump
and eylindar block mating faces.

Dieszal engine models

5 Disconnect the battery negative terminal
refer to Disconnecting the baftery In the
Referance Section of this manual).

& Drain the cooling system as dascribed in
Chapter 1B.

7 Remove the auxiliary dnvebeltis) as
described In Chapter 18.

8 On models fitted with power steerng, refer
to Chapter 10 and remove the power stearing
pump from its mountings; this can be
achieved without disconnecting the power
stearing fluid hoses from the pump. Tie the
pump away from the wark area, taking cara to
avoid kinking the fluid hosas,

9 Unzcrew the securing bolts, and remove the
coolant pump pulley. it will be necessary to
counterhold the pullay In order to unscrew the
holts, and this is most easily achleved by
wrapping an old drivebelt tightly around the
pulley to act in-a similar manner to a strap
wranch, Alternativaly, a stout screwdriver can
be braced between two of the pullay bolts
while the third is slackened (see illustrations).
10 Disconnact the bypass hoses from the
cootant pump outlet stubs.

11 Unzcrew the sacuring balts, and withdraw
the coclant pump assembly. Mate that the
pump must be detachad from the transfer
pipe than runs behind the cylinder block to
the thermostat housing (see illustration). The
pipa is-a push fit in the pert on the rear of tha
coolani pump

I Y

L ey Ko’
7.11 Removing the coolant pump

assembly (diesel enging)
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12 |f tha pump is stuck, tap |t gently using-a
soft-faced maliet - do not lavar between the
pump and cylinder Block mating faces.

Inspection

13 Check the pump body and impeller for
signg of excessive corrosion. Turn the
impeller, and check for stiffness dua to
comosion, of roughness due to excesaive and
flay.

14 Check the clearance betwean the pump
Impeller and the casing using a leaier biads
{see Hlustration). I the clearance is differant
to-that givan in the Specifizafions, the pump
musl be renawed. No spare cOmponenis are
avaliable; the pump can only be ren@wad asa
complate assembly,

18 On digsel engine modsls, remove the
O-ring &t the end al the transfer pipe, which
runs bahind 1he cylinder Blogk and fits into the
raar of tha coolant pump. A new O-ring should
be fitted as a matier of coursa,

Refitting

Petrol engine models

168 Commence refilting by thorsughly
cleaning all traces of sealant fram the mating
fates of the pump and aylinder Block/pump
housing. )

17 Apply a continugus besd of sealant {liguid
gaskel) to tha aylinder block mating lacs of
the pump, taking care not to apply excessive
seatant, which may enter the pump lisalf {5:_9!
illustration).

18 Place the pump In pesition In its housing,
then réfit and fighten the bolts/nuts to the
spacifiad torgue,

18 Refit tha timing belt as described in
Chapter 2A or 2B,

20 Refit the guxiliary driveteliis) and rafill the
cooling systam as described in Chapter 14,
21 Reconnect 1he battary nagative terminal.

Diesel engine modals

22 Commence refitting by theroughly
cleaning all traces of old gaskel trom (he
mating: faces of the pump housing and
cylinder block.

23 Place a new gasket In position on the
eylinder biock, locate the pump In peosition,
then reflt and tightan the bolts (see

7.14 Chacking the clearance between the
pump impeller and the casing using a
teeler blade (dlesel angine)

fllustration), Ensuré that tha and of the
caoolant transfer pipe seats Armly inthe port at
tha rear of the coolant pump, without
dlsplacing thia O-ring seal.

24 Aefit the pump pullay, then refit the
sacuring ‘bolts and tighten to the spacified
{orque. Counterhodd

the pullay using the same method employed
during ramuoval.

25 Where applicabla, refit the power stesring
pump with referanse to Chapter 10.

28 Aefil and lension (he ausiliary drivebelis)
ag described In Chapler 1B,

27 Aefil the cooling system as described in
Chapter 1B.

28 Aeconnect thea battary negative terminal,

3

\k

8 Heater/ventilation
components -
removal and refitting

Complete heater assembly
Warnming: On models fitted with alr
A conditioning, do not attempt ta
remove the cooling unit, which is
focated between the heater blower motor
casing and the main heater assembly.
HAemoval of the cooling unit entails

disconnection of rafrigerant fines - refer to
Secition 10 for pracautions o be obhserved.

7.17 On petrol englne models, apply a
continuous bead of sealant (liquid gasket)
1o the pump mating faca

[ & ! =
7.23 On diesal engine models, place a new
gasket In position on the eylinder block

If In any doubt as to the procedure lo
follew on modols with elr conditioning,
consull a Fiat dealer for advice.

Mate: This isan imvolved procedure, and if (5
repommeandad that the following Section (s
read thoreughly befare commancing work.
Plenty of time showd be allowed to complels
tha oparation, Durng digmantiing, make noles
on the routing of all wiring and cables, and the
fecations of aif fixings, to aid reassembly.
Remaval

1 Disconnect the battery negative terminal
(rafar to Disconnecting the batfery in the
Refarence Section of this manual),

2 Sat the heater control 1o HOT, then drain the
cooling system as described in Chapter 14
or 18, '

3 Working i the engine bay, slacken the clips
and detach the heater unit coolant hoses fram
the ports at the bulkhead (see lllustration),
Racover the rubbar grommats. )

4 Refer to Chapter 11 and remove the antire
facia assembly from the vehicle bulkhead,
Rest tha assambly on tha front ssatis.

E At this siage, @ccess 1o the alr
Iniet/distribution/blending control cables is
possible. Thesa can be'sasily disgennectad
from their respective control levers: and
renawed 1 ragiired.

6 Warking from the engine bay, remove ihe
protactive plastlc caps to expose the heater
assembly mounting studs and remove the riuls
7 Labal the electrical connections to 1he
heater assambly, to aid correct refitting latar
and then unplug them at the connectors

8 Slacken and remaova the ruts and |1t tha
hesiter assembily off its mounting studs.

Refitting

9 To refit tha assembly, reversa the slaps
described for removal, bearing in mind tha
teilewing points: .
a) Make sure that all wirng and cables ara
routed as noted during dismantiing.
b Make sure that all aly ducts are secursly
recannachad.
) Refit the facia components with reference
to Chapter 71,
gl On campletion, refill the cooling system
as descrbed fn Chapter 1A or 18,

8.3 Slacken the clips (arrowed) and detach
the heater unit conlant hoses from the
ports at the bulkhead
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Heater matrix

Aemaoval

10 Remave the complete heater assembly as
deecribed previously in this Section.

1 Slacken and remove tha securing scraws,
than withdraw the heater matrix from the
hagter assambly casing.

Refitting
12 Refitting 5 & reversal of removal; refit the

heatar assambly as described praviously in
thiz Saction,

Heater blower motor

Removal

13 Disconnac! the battery negative terminal
refer to Disconnecting the battery in the
Reference Section of this manual).

14 Unplug the wiring frem the blower motor
atihe connechor.

16 Working In the passenger front foctwall,
undar tha glovabox, remove tha securing
serews and lowar the blower motor and rotor
gssambly from its caging (see illustration).

Refitting
16 Aefitting is & reversal of removal.

Heater blower motor resistor

Removal

1T Tha resistor is located at the bottom of the
heater casing, bahind the blower motar,

15 Disconnect the battery negative terminal
frefar to Disconnecting the battery in the
Reterence Sectian of this manual),

18 For Improved access, ramove the blower
motor as describad In the previous sub-
Seation,

A Disconnect the wiring plug from the
mesisios,

2 Working under the glovebox, remove the
fwo securing screws, and withdraw the
majstor from the blower unit case (see
Mustrations),

8,15 Remove the securing screws and
lower the blower motor and rotor
assambly from its casing

Refitting
22 Rafitting ts a reversal of removal,
Heater control panel

Removal

23 Full the ventilation fan speed control Knob
fram the panel.

24 Unscrew and remove the three screws
sacuring the panal cover. Two scraws ara
under the lower edga of the panel, whilst the
remaining sorew s located in the ventilation
fan speed control knob recess. Remove the
panel.

25 Unscraw and ramove the four scraws
seouring the contral panel to the tacla, The
screws are located In each comer of the
panal.

26 Femove tha facla as described in Chap-
tar 11.

27 Make s careful note of the cabla and
electrical connections. Unsorew the cable
clamps and unclip the inner cables from the
caontrois. Unplug the ventilation fan speed
confrol,

28 Unclip and remove the contrel panal from
the heater distribitor box assembly,

Rafitting
29 Refitting is a reversal of removal,

9 Air conditioning system -
general Information and
precautions

General information

An air conditioning system is available on
cartain models. It anables the temperature of
Incoming alr to be loweared, and also
dehumidifies the air, which allows rapid
damisting and increased camfort,

The cooling side of the system works in the
sama way as a demestic refrigerator,
Refrigerant gas is drawn into & belt-driven
compressor whera tha increase In pressure
causes the refrigerant gas to turm to liquid, It
then passes through-a condenser mounted on
the frant of the radiator, whera it s cooled,
The liguid then passas thraugh. an axpansion
valve to an evaporator, where it changes from
liquid undear high prassure to gas under low
pressure. This change is accompanied by &
drop in temperature, which ceools the
evaporator and hence the air passing over it
The refrigerant returns to the comprazsor, and
the cycle bagins again.

Tha air biown through the avaporator
passes to the alr distribution unit wheare it is
mixed, if required, with hot air blown through
the heater matrix to achieve tha desired
temperature in the passenger compartment

The heating side of the system warks in the
same way &5 on models without air
conditioning {see Section 8],

Tha system Is alectronically-controlled, Any
probiems with the system should be referred
to a Fiat dealer,

Precautions

With an air conditioning system, It is
necessary to observe special pracautions
whenever dealing with any part of the system,
or its assoclated components. If for any
reasan the system must be disconnacted, |1 |s

B.21a Remove the two securing screws (arrowed) . . .

8.21h

. . » and withdraw the resistor from the blower unit case
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asgantial that you entruat this task to your Flat
dealer or a refrigeration srginesr,
Wsrning: The refrigeration cireult
contalns a figuid refrigerant and It
Is dangerous to discannect any
part ef the system without speciafist
knowladge and eguipmeant.

Tha refrigerant is potentially dargerous,
and should only be handled by qualified
parsong. If it is splashed onto the skin, it can
cause severe frosthite, IE I8 nol itgell
poisonous, but In the prasence of & naked
flame (including a clgareite), it forms a

poisonous gas. Untontrolied dizcharging of
the refrigerant is dangerous and potentially
damaging to the environmant,

10 Air mnﬂﬁﬂmrgm

- removal and

Nots: Do nat operate the air conditfaning
systern If it is known to be short of refigerant,
as-this may damage the COMmressor.

1 The only cperation which can ba carrled

out easlly without dizeharging the refrigeant
is renswal of the auxillary (compressar)
drivebalt - this procedure 15 desaribed |n
Chapter 14 or 18. All other operations mugl
be referred to a Fiat dealer or sn alr
conditiening speclalist,
2 If necessary for access lo other coim
panents, the comprassor can be unbolted and
moved aslde, wihout disconnecting s
fexible hoses, after removing the drivebatt.
Warning: Do not attempt to open
the refrigarani clrewlt. Refer (o the
precautions given In Section 5.
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Chapter 4 Part A:
Fuel system - single-point petrol injection models

Contents

Accelerator cable - removal, refitting and adjustment .., ... 4 Fuel pump/fuel gauge sender unit - removal and refitting ... ... &
Alr clesner and inlet system - removal and refitting ............, 2 Fueltank - removal and refitting ..o vevennaaan e o el i i
Al cleanar filter alement renewal . ....... ... ... Bee Chapter 1&  General information and precaulions .. .o ieeieiin i ons 1
Engine management system components - removal and refitting .. 5 Idle speed and mixture adjustment .. ..o oevvie o See Chaptar 14
Fustfiterranewal ... iieieeiiiorennyinrscany Sea Chapter 1A Inlat alr temperature regulator - removal and refitting .., ..., ... 3
Fuel injaction system - depressurisation .. ........vveee i 8 Inlet manifold - removaland refiting ... 0o oee oo =}
Fuel injection systam - testing and adjusting .......occ0iinn.. 10 Unleaded petrol - general Information and usage . ... i0oen 11

Degrees of difficulty

Easy, sultable for %=, | Fairly easy, suitable % Fairly difficult, ., | Difficult, suttable for ‘% Very difficuit, i
rovice with litte % for baginner with % suitable for competent % experienced DY 23 | suftable for expert DfY g
experence & | some experence aN DY miechanic g mechanic &: or professional h

Specifications

Systemtype . ocociiiiei e e v eeae . Waber-Maralll integrated single-polnt fusl injection/ignition system
Fuel system data

FUE PUMPB DB o 1 crasonsmsiess enanpseamess e o T L Electric, Immerzed in fusl tank
Fuel pump delivery rate ..., [ S A e e LA F ) 110 litres/hour minimum
Regulatad fusl pressure .. .. .ovviv e neansiiineenianeseas 1.0+ 0.2 bar

Crankshaft TOC sensorresistance at 20°C . ..o iiivenivrenns 650 to 720 ahms
Injectorduration (atidle} .. ..o Vil ey = e TiBME

Recommended fuel
Mirimum octane rating . ... vvvven i i iann e ee i oiee 35 RON unleaded

Torque wrench settings Nm Ibf it
Coolant temparature SENS0F . oo v v vwi v irmarna b srs e e 3 2
Feual THtar oallar mobs S S T USSR SR LT B 4
PRI R oy e i e R R A B R e R e e - 2H 21
[dig control StEpREr MOtOF . oo v u o it via e ae e b ae et 4 a
Inlet manifold ool Flaiiratea bl dte R A et 27 20
Bt UIBOM-BO TTHOEE. =<5 ¢ v v et o vep o s s s s e s 23
Outlat unfon o filler .. ... e re e i a e e 15 11
Theottle body tomanifold .. ..o e i e T &

Theottls potemtiometer ...\ cven v enean e s rens s AR a 2



4A2 Fuel system - single-point petrol injection models

1 General information and
precautions

General information

The AW Webar-Marali single point Injection
(SP) system {8 a self-contained engine
management system, whieh controls both the
fusl Injection and ignition {see |llustration),
This Chapter dealz with the fuel Injectian
system componants only - rafer to Chapter 5B
for details of the ignilion system componsnts.

The fual Injection systerm compriges a fusl
tank, an alectric (el pump, a fual filler, fusl
supply and retum lines, a thratte hody with an
imtegral elgstranic fuel Injector, and an
Electronic Contral Unit {ECU) logether with Its
assoclated sensors, gotuators and winng.

The fusl pump delivers & constant supply of
fugl through-a cartridge fiiter to the throttle
body, and the fugl pressura regulater (integral
with the throttle bedy) maintains & constant
fugl pressure at the fusl Injzctor and returns
excess fuel to tha tank via the retum line. This

constant flow system also halps to reduce fusl
temperalure and prevants vaparisation,

The fuel injeclor Is opened and closed by
an Electronic Control Unit {ECU), which
calcuiates the injection timing and duration
according to engine speed, throttle position
and rate ‘ol opening, Inlst air temperature,
coclant lemperature gnd exhaust gas oxygen
contant infarmation, received frem sensors
mounted on the enging.

Inlet air Is drawn into the engina through the
air clegner, which contains a renewable paper
filter element. The inlet sir temperature (s
regulated by & vacuum operated valve
miountad in the alr ducting, which biends air at
amblent temparature with hot &, drawn from
over the exhaust manifokd.

|dle speed is gontrolled by a stepper motor
tacatad on tha side of the throttls body, Cold
starting enrlghmant is controlled by the ECU
using the coolant temperature and Inlet air
{emperature paramelers to increass the
injector opening durstion,

The esxhaust gas oxygen conlent s
canstantly manitored by the ECU via the
Lambda {oxygen) sensar, which s mounted in

the exhaust downpipe. The ECL then usas this
infarmation o modify the Injaction timing and
duration to maintain the optimum air/fuel ratio,
&n exhaust catalyst |z fitted to all 5P| modele,
Tha ECLU alao controls the oparation of the
activated charcoal fller evaporative loss
system - raler to Chapler 40 for furthar detalls,
1t should be noted that faull diagnosis of the
AW Weber-Maralli system is only possible
with dedicated slectronic test eguipment,
Prablems with the system should therefore be
refarred to & Fiat dealer for assesament. Cnce
the fault haz been Idantifled, 1the
removal/rafitting procedurss detalled in the
following Sectlons can then be followed.

Precaulions

Warning: Many grocedures in this
A Chapler require the removal of

fual fnes and connections; which
may rasult in fuel spillage. Befare carrying
out any operation on the fuel system, rafar
to the precautions given fn Safely first! al
tha beginning of this manual, and follow

them implicitfy. Patrol Is a highly dangarous
gnd volatile Nguld, and the precautions

=

1.1 1AW Waber-Marelli single point Injection {SPI) system

Fuel tank

Fual pump

Fusal fifter

Anil-reflux vajve

Fuel pressurs regulator
Infactar

o On & G Ba -

7 Alrcleanar

8 Fual vagour trap

L fd'e slepper motor

10 Absglule pressure sansor
11 Injectiondgnition ECU

12 Throtile position sensor

S8nsar

16 Ignition cails

13 Engine coolant tamparature

14 intake air lemperating sansor
15 Injectionfignition dual ralay

17 Apm and TOC sansor

18 Spark plugs

19 Diagnostic socket

20 EVAFP solenofd

21 Lembdaloxygen sensor
22 Rav counter

23 1AW faliure waming light
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24a Disconnect the large breather
hosa ...

necessary when handiing it cannot be
ovarstressed. Note that residual pressore
witf remain in the fuel lines long after the
vehicle was last used, When disconnecting
any fuel line, first depressurise the fuel

system (see Section 8) .
2 Air cleaner and inlst system %

- removal and refitting X
-~

‘Removal
1 Aamaove the alr cleaner alement as

tescribed in Chaptar 14,
1 Dconnect the outer section from the hot
calrube and the Inlet air duct and remove it
fram e engine compartment.
3 If recessary remove the intet air duct.
4 Dizeonnact the large and small breather
hgas from the inner saction of tha air cleanar,
fhen unscrew the rataining nuts and [ift tha
sgotion  from the throttle body (see
llugtrations).
; § Azcover the sealing ring. Check the ring for
canditicn and renew it [f necessary,
f Wips clean the inner surfacas of both the
imer and outer sections of the air clearer,

' Refftting
1 Refitting |5 & reversal of removal but renew

- Feelement if necessary.
XN
Removal

1 The thermastatically-controlled cold air flap
goener 12 located in the air cleanar outer
sasng seclion. To check the unit, disconnect
fie air inlet duct with the engine cold and use
gmerar to check that the flap s positionad 1o
gdmit only hot air from the shroud on the
gihaest manifold, Next, warm up the engine
- @d check that the flap moves to admit only
e air from the inlet duct. If the unit is faulty
fmust be renewed.
{ Bgmove the mir cleansr slsment as
gascribed in Chapter 14,

@ Inlet air temperature
regulator -

| mﬁnvaland raﬁttlng_

..' .

2.4b ...and the small breather hose . . .

3 Unscrew the retalning screw and remove
thie reguiatar from the air cleaner outer saction,

Refitting
4 Refitting is a reversal of ramoval,

4 Accelerator cable - 5
removal, refitting
and adjustment &
Removal

1 Remoave the alr cleaner and alr inlet ducting
as dascribad in Section 2.

2 To release the cable from the throttle bedy,
unscrew the outer cable locknuls, then
disengage tha Innar cable from the throttle
cam, .and release the outer cable from its
mounting bracket.

3 Waorking under the instrument panal inside
the vehicle, unhook the cable from the fork at
the top of the pedal arm.

4 Aeleaze the bulkhead grommet and
withdraw the accelerator cable from insida the
engine campartment.

Refitting and adjustment

5 Refitting Is & reverse of the removal process,
but adjust the cable (by means of the ouler
cable locknuts) so that there is only a vary
small amount of frea play present at the throttie
body end of the Inner cable. Have an asséistant
deprass the accelerator padal, and cheack that
the throttie cam opens fully and returms to the
at-reat position, then securety tighten the cable
locknuts, On Selecta models, check the

kickdown cable adjustment as described in
Chapter 78 before adjusting the accelerator
cable - inits rest position the accslarator padal
should have approximately 8.0 mm free traval,

§

MNaote: Aefer fo e waming given 0 Section 1
befora proceading,

Throtile body assembly

Removal

1 Remove the air cleaner and alr duct as
dageribed in Section 2.

2 Disconnect the wiing connectors from the
throttle potentiometar, idle control steppear
mator, Inlet air temperature senscr and the
infector wirlng loom connectar situated on tha
frent of the throttie body,

3 Depressurise the fuel systam with refarence
to Section B, then releasa the retaining clips
and disconnect the fuel feed and return hoses
fraum the throttle body assembly. If the original
Figt retaining clips are still fitted, cut the clips
and discard them; replace them with standard
fuel hose clips an refitting.

4 Slacken the accelerator cable locknuts,
then disengage the inner cable from the
thrattle cam and free the outer cabie from its
retaining bracket. Positlon the cable clear of
the throttie body,

§ Disconnect the EVAR purge valve hoss, and
the MAP =zenzor hose from the rear of the
throtile body.

6 Slacken and remove the four bolte securing
the throtile body assembly to the [nlat
manifold, then remove the assembly along
with its insulating spacer,

Refitting

7 Refitting is a reversal of the removal pro-
cadure, bearing in mind the following points.

&l Examine the inswlaling spacer for signs of
damage, and renaw if nacassary.,

b} Ensure thet the throttle body, infet
manifold and insulating spacer mating
surfaces are claan and dry, then it the
thrattle body and spacer, and securaly
tighten the rataining bolls,

5 Engine management
system components -
remaval and refitting

section

4A
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5.18 Removing the |dle control stepper
mator

&) Ensure thaf aif hoses ane aorrectly
raconnacted:and, where necessary, that
thelr retalning clips are securely
tightenead,

d) Agjust the sccelerator cable as described
in Section 4.

Fuel infector

MNote: If a faully Infector 5 sugpectad, bafors
condemming the lnfector, it iz worth trying: tha
gffect of one of the proprisfary infector
cleaning fraalments,

Removal

8 Bemove the alr cleaner and alr duct as
descrbed |n Section 2.

8 Dlsconnect the wiring then unscraw the
maunting serews and remove the Injector
from fha throttle body.

Refitiing

10 RAafitting 5 & reversal of removal.
Fuel pressure regulator

Aemoval

11 Remove the air cleaner and alr duct &3
desgribed In Section 2.

12 Using a marker pen, make alignment
marks between the regulator cover and the
throttle: hody, then undo the four retaining

5.22 Throttle potentiometer mounting
SCraws

gcrews, As tha screws are lposened, place a
rag over the cover to catch any fuel spray
which may be releasad,

12 Lift off the cover, then remaova the =pring
and withdraw the diaphragm, noting its
carrect fitted orientatian, Remove all kaces of
dirt, and examing the diaphragm for signs of
splitting. |7 damage |s found, it will be
necessary to repew the: complete uppar
throttle body assambly.

Refitting

14 Refitting is a reversal of rernoval ensuring
that the diaphragm and cover are flitad the
comrect way round, and that the retaining
screws ara securaly lightanaed,

idle controf stepper molor

Removal

15 Disconnect the battery negative larminal
{refer to Disconnecting the battery In the
Referance Section of this manual), then
remove the air cleaner and air duct as
described in Section 2.

16 Using a crosshead serewdriver, unscrew
the mounting screws and remaove the steppar
moter from the throttle body, Recover the
gaskel {see lllustration).

17 Clgan the unit gnd check for damagae and
Wear.

Refitting

18 When refitting the unit usa-a new gasket
and make sure that the plunger is inserted
correctly using the fallowing procedure, [nsart
the unit and refit the mounting scraws oasely,
Aacornect the wirng than switch on the
Ignitian several times so that the unil
cenlrallses itself. Finally fully tighten the
moucnting screws to the specified torque,
Naote: The mounting screws are covarad with
a locking agent and mist be renswed avary
fima they are remaoved.

19 Leave the pattery negdtive termingl
disconnacted for about 20 minutas - the
injectionfignition ECU will position the |dis
control stepper metor correctly the frat time
the engine is staried. Reconnect tha battery
negative tarminal.

Throttie potentiometer

Removal

20 Hamowve the-air cleaner and air duct as
destribad in Section 2,

M Disconneot tha wiring from the throttle
potentiometer,

22 Using an Allen key unscraw the mounting
screws then withdraw the unlt from tha
throttle body (see lllustration). Note: The
mounting scraws aré covered with a locking
agent and must be ranewed every time thay
are removad,

Refitting

23 When rafitting the unit make sure that the
pin |s corectly engaged, and tighten the
mounting screws to the specified torque.

24 |f a Flat tast Instrument jz available, the

operation of the throttle polentiomelar can
be checked et this stage, Before conngcting
the wiring first turn the lgnition key fo
positlon MAR &nd wail & few secenda, then
return the key to the STOP position,
Raconnect the wirlng -and connact tha test
Instrumant. Turn the fgnition key to the MAR
position and cancel the ermor that will appear
The throttie posltion Indicated should be
batwean 0° and 4%, |f greater than this, check
thal the accelerator cable is correctly
adjusted however I the correcl reading
cannot be oblalned rernew the unit.

Inlet air temperalure sensor

Removal

25 Remove the throtile body assembly as
described earfisr In this Section,

28 Extract the plastio pins and remove the
press-it cover from the top of the throtife
body.

27 Invert the cover then unscrew 1ths
maunting screws and remove the Inlet air
temperature sensor from the cover,

Refitting
28 Hafitting |=.a reversal of remaval,

Manifold absolute pressure
(MAF) sensor

Removal

23 Tha manlfold absoluts pressure sensar i3
|geated on the laft-hand side of the bulkhead,
30 Unscrew ihe mounting screws and
remove the sensor from the bulkhead
Dlsconnact the wirng and vacuum plipe.

Refitting

31 Refitting is-a reversal of removal, but
check tha condition of the vacuum pips and
renaw it if necassary.

Coolant temperalure sensor

Removal

32 The coolant lemperature sensor s located
on the lefi-hand side of the Inlel manifald.
Crain the cooling system as described In
Chapter 1A before rarnaving it.

33 Disconnect the wirng.

34 Unscrew the sensor and ramove [t from
the Inlet manifold, If using & sockest take care
not to damage {he wiring connectar on the
SBNSOT

Refitting

35 Refitting is a raversal of remeval but
tighten the sensar to the specified targue. Do
not axcesd the spacified torgue otharwlss the
unit may be damaged.

Crankshaft TDC sensor

Removal

36 Tha crankshaft TDG sensor s Iocated on
thie front side of the crankshalt pullay. Flrmily
apply the handbrake, then jack up the frant of
the car'and support It sacurely on dxle stands
(sae Jacking end vehicle support). Remove
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the right-hand front roadwhesl and the
pratective plastic cover under the wheslaroh.
37 DMsconnect the sansor wiring plug on tha
frant of tha engine.

38 Detach the sensor from s mounting.

Refitting

38 After refitting the sensor use d fesler blade
to check that the gap between sensor and the
sormated part of the grankshaft pulley |s
hatween 0.5 and 1.5 mm. No adjustmeant is
possible and if the gap is incorrect the sensor
and pulley should be chacked for possible
damage.

Electronic control unit (ECU)

Removal

Wote: The engine management system has &
learning capabiiity which aliows the ECU to
store dafails of the engine's running
characteristics in fts memany. This mamory will
ba erazed by the disconnection of the battery
cabiles, with the result that the engine may idie
roughly, ar lack performance for a while, untli
tha enging 'z charactenstics are re-leamt.

40 The ECU (electronic contral unit) is
located on tha right-hand Inner wing (see
lMustration), The 3-pin socket by the ECU is
far connection of diagnostic test aquipmeant,
41 Disconnect the battery negative terminal
lrefer to DVsconnecting the battery In the
Reference Section of this manuai),

42 Disconnect the ECU wiring connector,
then undo the rataining nuts and remove the
unit from the bracket In the engine
compartment.

Refitting

43 Refitting |s & reversal of removal making
sure that the wiring connector is securaly
reconnectad.

inertia safety switch

Removal

# The inertia safety switch s located by the
|eft-hand side passenger seat. First pull back
ihe carpat for access.

45 Disconnect the wiring then unbolt the
gwitch,

Refitting
45 Refitting is a reversal of removal,

Fuel injection system relays

Removal

47 Tha fuel Injection system relay Is located
lindar & plastic covar on the bulkhead. The
WMAF sensor is also located under the same
caver,

48 Two soparate refays are incorporated in the
single housing; the lett-hand relay has a 5 amp
fusa and tha right-hand relay has a 25 amp
fuga., The main purpose of the relave is to
sipply current to the fuel pump, ignition coils;
mygen sansor, Injectors and EVAP salenaid.
The main relay is contralied by the ignition
‘Bwitch.

540 ECU located an the right-hand inner
wing

48 Remove the cover and pull the relay
diractly from its socket.

Refitting
50 Refitting Is a reversal of removal.

~ Fuel pumpmal gauge
sam;larun
removal and refitting

Removal

Mote: Aefer to the waming given in Section 1
befora procesding.,

1 Discennect the battery negative terminal
(refer to Disconnecting the battery in the
Referance Section of this manual).

2 Remove the rear seal as described In
Chapier 11, Prise the fusl pump accass cover
out of the floor panal to gain access to the
pump unit.

3 Disconnect the wiring connector.

4 Bearing in mind the waming glven in
Section 1, disconnect the fuel supply and
return lines from the pump unit by pressing
the tabs (see ilustration). Plug the ends of
the lines or cover tham with adhesive tape,

5 Using a suitable toal, unscraw the large ring
nut and carefully withdraw the fual pump/fusl
tank sender unit assembly from the fuel 1ank,
alang with its sealing ring.

6 If necessary, tha unit can be dismantlad
and tha pump and sender unit saparated, |
this |s the case, carefully note the correct

6.4 Press the tabs indicated to disconnadt
tha fuel supply and return lines

fitted positions of all components whila
dismantling the unit, and use thesa notes on
reassambly to ensure thatl all ltems are
correctly fitbed.

Refitting

7 Relitting 15 & reversal of the removal
procedure using a new sealing ring. Prior to
refitting the access cowver, reconnect the
battery, then start the englne and chack the
feed and return unions for signs of leakage,

7 Fuel tank -
‘removal and refitting

Mote: Rafer to the waming given in Saction 1
bafore proceeding.

Removal

1 Bafore removing the fual tlank, all fuel must
be drained from tha tank. Since & fusl tank
draln plug is not pravided, it is therefore
preferable to camy out the removal operation
when the tank is nearly empty. Befora
proceeding, disconnect the battery negativa
tarminal [refer to Disconnecting the battery In
the Relerence Section of this manual), and
syphon or hand-pump the remaining fual from
the tank.

2 Remove the fuel pump/fual gaugea sander
unit as describad In Saction &,

3 Chock the frant wheels, then jack up the
rear of the vehicle and support on axle stands
{ze8 Jacking and vahicle suppor).

4 Loosan the clip and disconnact the filler
pipa from the right-hand side of the fuel tank,

5 Undn the tank flange and strap mounting
bealts, then lower the tank out of position until
[t Is possible to acoess the hose connections
on top of the tank,

& Loozen the clips and disconnect the EVAP
purge hose and breather hose from the fuel |
tank, If necessary, the filler neck can be
detached from the body.

7 Check that all hoses and wiring is
disconnected, then remove the tank from
undemeath tha vehicla.

Refitting

B Refitting 15 2 reversal of the removal
procedura, ensuring all hoses are correatly
routad and secursly reconnected.

8 Fuelinjection system -
depressurisation

MNote: Rafar fo the waming givan in Section 1
before proceeding.

Waming: The following procedure
A will merely relieve the pressure in
the fuel system - remember thal
fuel will stif be present in tha system
components and take precautions accor-
dingly before disconnecting any of them.
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1 The {uel system refarred 1o In thls Section is
defined as the tank-mountad fual pump, 1he
fual filter, 1he throttie body and pressure
regulator components, and the metal pipes
and flexiole hosas of the fuel lines batween
thase companents, All these contain fusl
which will be under pregsure while-the englne
l& running ander whila thi lgnition is switchad
an, The prassure will remaln for some time
after tha ignition has been switched off, and
must ke ralisved before any of Ihese
componants are disturbed lde servicing work.
2 Disconnect the battary negativae terminal
{refer 1o Disconnecting the battery In tha
Feference Section of this manual),

3 Place a contalner beneath the refavant
connaction/union to be disgonnectad, and
have a large rag ready to scek up any
escaping fuel hot being caught by the
conmalner.

4 Slowly foosen the connection. or union nut
(as appilcablg) 1o aveid a sudden releasa of
pressiure, and wrap tha rag around the
connaction to catch any fus! spray which may
be gxpellad. Once the pressura fs relsased,
disoonnect the fual ling, and Insert plugs to
minimise fuel loss and prevent the entry of dint

inta the fuel systam,
N

N

Note: Rafar to the waming given in Seation 1
balore procesding,

Removal

1 Ramove the throtile body assembly as
described in Section &.

2 [raln the cooling system as desaribed In
Chaptar 14,

3 Disconnact the wirng connector from tha
coolan! tamperature sensor (situsted on tha
left-rrand side of the manifold).

4 Unda the kolt saguring the accelerator
gable mounting bracket 1o the manifold, and
pestion it clear of the manitold:

5 Slacken the retalnlng clip and disconiact
tha coolant hose fram (he raar of the manifald,
& Dieconnect the brake vacuum hose.

T Unde the seven manifold retaining nuts and

9 Inlet manifold -
‘ramoval and refitting

10.2 The diagnostic connector is located
behind the ECU

bolts, and remove the manifeld from the
gnglne, Femove the gasket and discard it;a
naw ona should be used on refitting,

Refitting

8 Refitting is & roverse of the removal
procedura, noting the following points:

a) Enawe that the manifold and cylingsr
head mating surfaces are clean-and dry,
and fit & new manifold gasket, Refit the
manifold and securely tighten ts retalning
flts.

i) Ensura that el refevant hoses are
recannacted o their ongingl positions and
are securely hald (whers mecessary) by
the retaining clips.

) Rafit the thratile body assemily with
referanice lo Seclion 5.

&) On complation, refill the cooling systam
25 ge=onbad in Chapter 14.

10 Fuel Injection system -
testing and adjustment

3

Testing

1 If & fault appears v tha fuel injection
system, first ensure that all the sysiem winng
ponnectors amg sacurely connectad and free
of corasion, Then engurs that the fault |s not
due to poor mainteranos; I8, chack that the
air cteanar filler alemant is clean, the spark
plugs ars In good condition and correctly
gapped, that the valve clesrances are

parrectly adjusied, and thal the engine
braathar hoses sre clear and undamaged.

2 |1 thesa chacks fall to reveal the cause of
the problem, tha vehlcle should be taken toa
suitably-equipped Fiat dealsr for tasting. A
wiring block contector Is Incorparated In the
englne management circult, into which &
spacial electronic diagnostic tester can b
plugged; the cannestor is situated behind 1ha -
ECU (see |llustration). The tester will locats
the fault quickly and simply, aflaviating the
naed to tast all the system compongnis
Individually, which is a {lma-consuming
aperation that cares a high risk of damaging
the ECL,

Adjustmenis

3 As mentlonad above, the ldle spaed and
mixtura adjuatmant ara all menitored and
contralled by the ECL, and arg not adjuslable,
Experienced. home mechanics with 8
considerable amount of skill and aguipment
{including a good-quality tachgmeter and a
good-quallty, carefully calibrated exhaust gas
analyser) may be able to check the exhaus|
CO lavel and the Idlg speed, Howeaver, If thess
ars found to be in nesd of adjustment, tha tar
must be taken to a sultably-equipped Flat
dealer for testing using the specgial test
squipment  which is plugged into ths
diagnostic connector,

11 Unleaded petrol -
general Information and usage

Wote: The infarmation given in this Chapter s
correct at the time of witing, If updated
Infarmation is thought te be required, check
with & Flat dealar, If travelling abrcad, consult
ane of the moloring organisations (o & simiar
autharity) for advice on ihe fusl available,

1 Al patral models ars ftted with a catalytic
sonvartar and must be run en unlsadad fusl
orly - the fual recommended by Flat is given
i the Specifications of this Chapter. Under no
clreumstances should laaded fusl (LK 4-star
ba used, as this may damage the converter,

2 Super unlaaded petrol (98 octane) can alse
be used in all models il wished, theugh therg
ls no advaniage in daing so.



