Starting and charging systems 5As=5

B.4a Starter motor wiring connections

(petrol engine)
8 Starter motor- %
removal and refitting X
\k

Removal

1 Discannect the battervy negative terminal
[refer to Disconnecting the battery in the
Referance Sectlen of this manual),

2 Apply the hendhbrake then jack up the front
of fha vehicle and suppornt on axle stands (see
icking and Vehiole Support].

3 On petral engines, unscrew and remove the
“starier motar mounting bolt located at the top
of the transmission bellhousing. Accass |s

8.5 Disconnecting the battery cable from
the starter motor

B.4b On diesel englnes, raise the plastic .

cover...

gained fram behind the battery.

4 Working beneath the vehicle, raise the
plastic cover then dizconnect the wiring from
the solenoid located on lop of the starter
motor (see illustrations).

5 lnscrew the nut and disconnact the
positive cable from the solencid tarminal (see
illustration),

6 Unszcrew the mounting bolis (noting the
location of the support bracket on petrol
engings), then withdraw the starter motor fram
the transmission (see illustrations).

Refitting

7 Refit the starter motor by following the
removal procedurs In raversa,

8.,6a Starter motor mounting bolt locations
(diesel engine)

8.4c ... and disconnect the solenoid
trigger wire

9 Starter motor -
testing and overhaul

It the starter motar s theuaght o be suspect,
it should be ramoved from the vehicle and
taken to an auto-electrician for testing. Most
awtg-alectricians will be able to supply and fit
brushes at a raasonable cost. Howevar, chack
on the cost of repairs before proceeding as It
may prove more acenomicgl o oblain a new
ar exchangs maotor,

B.6b Removing the starter motor
{clesal angine)
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lgnition system - petrol models

Contents
Ganeral informatlon ... .. R R AT R R R T T R 1 Ignition system - testing . ; L e B R i
lrifian HT coil - removal, tasl!ng and mf'ttmg ceees 3 Ignition timing - nhacklng ar!d adjustment .................... 4
lretion systam - check . Al S EEB Ghﬂptar 1A Spark plugs - renewal , = siiaeesse.. 580 Chapter 1A
Degrees of d |ff|culty
Easy, suitable for 2| Fairly easy, sutable V& Fairly difficutt, &"3 Difficult, suitabie for % Very difficult, &
novice with litte % for beginner with 2 | suitable for competent 3 | experienced DIY A | suitable for expert DIY 3
' experience ‘zqé SOIME EXperiance DY mechanic .;K‘ mechanic Q or professional &
Specifications
General
Bystern type ... os AN it T e AT o) e Weber-Marelll static (distributorless), wasted spark Ignition systam
controlled by engine management ECU
B R O B o e e e R e e S e e e e S con o 1=3-4-2 (Mo 1 eylinder at timing belt end of engine)
ignitien timing at |dle speed (non-adjustable, for reference only):
L-valve englnes:
Single-polnt Injection englne with manual transmission, ... ... 10" = 3" BTDC
Single-paint Injection englna with automatic transmission, ... ... B"+£378TDC
Multi-point Injection enging . ... oooan i iii i i 13"+ 3" BTDC
16-valve engifnes ... v vvevenn i viia i e baFaEl ataia v B 3°BTDC
lgnitian coil winding resistance (at 20°C):
PRI 50 st e L I AR S 0.485 ta 0.605 ahms

G660 to 8140 ohms
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1 HT laads

2 Suppoit

3 Covermsuntng balt
4 lgnition colls

5 Woasher
& Washer

Galt

1 General iritunnati:m

The ignition system is integrated with tha
fuel injeetien systam 1o form. g eombined
anglne managemant syslem under the dontrol
of one ECU (see the relevant part of Chapter 4
for further informiation).

The |gnitian sida of the sysiem ls-of the
static {distributorless) tyoe, conslsting only of
two twin-output lgnition colls looated ‘on the
|eft-band side of the cylindsr head. Each
ignition coll suppies two oylinders (ona coll
supplies oylinders 1 and £, and He other
eylindars 2 gnd 3} (see lllustrations). Under
the coniral of the ECU, the ignition coils
pparate on the wasled spark principle, e,
aach spark plug sparks twice for avery cycle
of the engine, once on the compression
stroke ancl once on (he axhaust stroke, The
sparf voltags is greatest in the oylinder which
Is under comprassion, the othar cylinder

7 Coil mounting

1.2a lgnition coils and HT leads

9 Washer 12 Washer 16 HT fead supoort
10 Sl mounting 13 Spark plugs 17 HT lead supgort
bracket 14 Coll cover 18 Seal

11 Wit 15 HT lagd suppor 18 Brackel!
hoving a very weak gpark which has no etfect il '
on the axhaust gases. The ECU usss |is 2 lgr‘ﬁtiun system - %
Inputs from the varlous sensors to caloulats testing e
the required ignition advance setting and coil i %

cherging time.

2
Ay vt
g
e 1
il 3

1.2b lgnition call circuit

1 Primary windings

2 SBsecondanywindings

3 Fower miadule (insds ECL)
4 Spark plugs

Warning: Voltages produced by
A an alectronic ignition system &are
considerably higher than those
produced by conventional Ignition
systems. Extramep carg must be taken
when working an the system with the
ignition. switched on. Persons with
surgically-implanted ecardiac pacemaker
devices shouwld keep weall clear of the
fgnition circults, components and leat
eguipment; -
1 | & fault appears In the anglne management
{fuel injection/gnitian] systam first ensuss that
the fault Iz not due to a poor elechrizal
connactian of poor maintenance; la, chitk
that the-alr cleaner fllter aisment s clean, the
spark plups ara In good condition  and
carrectly gapped, that the engine breaiher
hoges ara olegr and undamaged, referring b
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Chapter 1A for further information, Also check
that he accelerator cable s correctly adjusted
as descrived in the ralevant part of Chapter 4.

[t the angine is running very roughly, check.

the comprassion pressures and the valve
daarances as described In the relevant pars
of Chagters 1 and 2,

2 If these checks fall to reveal the cause of
{he prablem, the vehicle should be taken o a
sultably equipped Fiat dealer for lesting, A
wiring block connactor |s Incorporated in tha
angine managament circuit Into which a
special electronic diagnostio tester can be
plegned. The tester will locate the fault quickly
and simply alleviating the nead to tast all the
gystem componants Individually which'is a
fime consuming operation that carries a high
risk of damaging tha ECU.

3 The only Ignition system chacks which can
e camed out by the home mechanic ara those
tescibed in Chapter 1A, ralating to the spark
plugg, and the ignition coll test described In thiz
Chapter. If necessary, the systam wiring and
wiring connectars can be checked as
described in Chapter 12, Section 2, ansuring
fhat the ECU wiring connector(s) have first

been disconnectad.
%
Removal

{ On B-valve engines, unscrew the bolt and
remove the plastic cover from the left-hand
end of tha cylinder head (see Hlustration). Cn
\B-valve ergines, remove the air cleaner,
resanatar ‘and inlet air duct as described in
Cheptar 48,
2 ldentify the two HT leads for position then
Jistonnect them from the coil HT terminals
|see illustration).
3 Dieconnact the LT wiring plug.

3 Ignition HT coil -
~ removal, testing and refitting

3.2 HT tarmlnals {4yand LT winng piugs {2} on the two ignith:n
colls

4 Unscraw the mounting bolts and reamove
tha relevant ignition colf from the end of the
cylindar head.

Testing

B Testing of the coil consists of using a
mullimater sat to itz resistance function, 1o
check the primary and secondery windings for
continuity and resistance. Cempare the
results obtained to those given In the
Specifications at the start of this Chapter,
Mote the resistance of the coll windings varies
slightly according to the coill temperature; the
results In the Specifications are approximate
values for the coil at 20°C.

& Check that thera is no continuity batwean
the HT lead terminals and the coil body/!
mounting bracket

7 Mote that with the ignition switched on and
the engine stationary, veltage will only be
supplied to the lgnition coils for approx-
imately 2 seconds, However, when the engine
is belng cranked or runming. voltage will be
continually supplied,

8 If faulty, the coil should be renawed,

Refitting

8 Refitting ts a reversal of the removal procadurs
gnsuring that the wiring and HT leads are
comactly reconnected (see Hlustration).

4 Ignition timing -
checking and adjustment

1 The ignition timing is constantly being
monitored and adjusted by the engine
managemant ECL, and although it is possible
ta check the base ignition timing using a
standard timing light It iz not possible to
adlust it

2 For those wishing to check the ignitlon
timing a stroboscopic timing lght will be
reqguirad, and it will need to be the typs which

ad Hamnvtng the ignition coll cover

can determine the amaount of advance from
the TDC markings on the crankshaft pulley or
fiywheel. It is recommended that the timing
mark Is highlighted as follows,

3 Asmove the plug from the top of the
transmissian than turn the angine slowly {raise
the front right-hend wheel and engage 4th gear)
until the timing mark scribed on the edge of the
fiywheal appears In the aperture. Highlight the
fine with quick-drying white paint - typist's
correction fluid Is (deal,

4 Start the engine and run It to normal
operating temperature, then stop it

5 Connect the timing light 1o No 1 cylindar
spark plug lead (Mo 1 cylinder is at the timing
balt end of tha engine) as dascribad in tha
timing Ilght manufacturer's Instructions.

6 Start the engine, allowing it to |dle at the
specified speed (Chapter 14), and paint the
timing light at the transmisslon hausing
aperture, Adjust the timing light untll the TDC
marks are aligned with each other and read
off the amount of advance.

7 If the ignitign timing is Incorrect, the car
should be taken toa Fiat dealsr whe will be
ahle to check the sysiem quickly using special
diggnostic eguipment.

8 After making the check stop the angine,
disconnect the timing light and refit the plug
fo the transmission.

ECU pin1-CB 2
Dual rel
Pln13 N
- A 4
BAE 800 AR BAE B00 AK
WY 00k I NY 00E 3vE
P
p|ug 2 Iug 3 I_[)Flug 1 Y>Plug 4

3.9 Ignition coll connections

5B
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Contents
Glow plugs - removal, Inspectionand refitting ... ..., . coa. 2 Praheating system - descriptlenand testing ... oo 1
Praheating system control unit - removal and refitting ..., ..... 3
Degrees of difficulty
Easy, sultable for S| Fairly easy, sutable % Fairly difficult, Difficult, suitable for "‘% Very difficult, &
novice with little I3 | forbeginnerwith 9 w@lahml% experenced DIY X suftable for expert DIY S
gipanence % SOMe expenence .;*: DY mechanic & mechanic Xy | or professional k
Specifications
Torgue wrench setting Nm Ibf 1t
Heatar glow PILGS o i ¢ vveevwes dinvme s oo ssvasanrsessssser 19 11
Testing B If there |s no supply at all, the relay or

1 Preheating system -
description and testing

Description

1 Each swirl chamber has a healer plug
[comimonly called a glow plug) screwed inta it
The plugs are electrically-operated before and
during start-up when the angine ls cold.

2 Electrical feed to the glow plugs Is
contrellad by a relay/timer unit. The coolant
temperature determines the period of heating
that takes place.

3 A waming light In the instrument panel tells
the driver that preheating is taking place.
When the light goes out, the engine is ready to
ba started. The voltage supply to the glow
plugs continues for several secands after the
light goes out, If no attempt Is made to start,
the timer then cuts off the supply, in order to
avpid dralning the battery and overheating the

glow plugs.,

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

5 Connect a voltmeter or 12-volt tast lamp
betwean the glow plug supply cable and earth
fanging or vehicla metal). Make sure that the
live connection is kept clear of the engine and
bodywaork.

B Have an asslstant switch on the lgnition,
and check that voltage is applied to the glow
plugs. Note the time for which the warning
light s lit, and the total time for which voltage
Is applied before the system cuts out. Switch
off the ignition.

T At-an under-bonnet temperalure of 20°C,
typloal times noted should be 5 or 6 seconds
for warning light operation, followed by a
furthar 10 seconds supply after the light goes
out. Waming fght time will increase with lower
temperatures and decreasa with higher temp-
gratures.

associated witng is at fault.

8 To locate a defective glow plug, disconnect
tha main supply cable and the interconnecting
strap from: the top of the glow plugs. Be
careful not to drop the nuts and washars.

10 Use a continuity tester, or a 12-voll test
lamp connected to the battery positive
terminal, to check for continulty betwean esach
glow plug terminal and earth, The resistance
of a glow plug In good condition 1s very low
{less than 1 ohm}, 50 If the test lamp does not
light ar the contindity tester shows a high
resistance, the glow pilug is certainly
defectiva.

11 i an ammeter is avallable, the ourrent
draw of each glow plug can be checked, Afler
an initial surge of 15 to 20 amps, each plug
should draw approximately 12 amps. Any
plug which draws much maore or less than this
is probably defective.

12 As a flnal check, the glow plugs can be
removed and Inspected as described in the
following Saction.
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2.3 No 4 glow plug showing the main

supply lead and the interconnecting strap

2 Glow plugs -
raioval itspection
andrefiting

Removal

Caution: If the preheating system has just
been energfsed, or if the angine has baen
running, the glow plugs will be very hol,

1 Disconnect the battery negative tarminal
(rafer (o Discannacting the battery in tha
Reterance Saation of this manual),

2 Removea the alr inlet ducting fram the front
al the engine with reference to Chapter 40,
Section 2.

4 Unsoraw the nut from the ralevant glow
plug terminalis}, and recover the washer(s).
Maote that tha main supply cable s connacisd
te Mumber 4 cylinder glow plug and an
interconneating strap & fitted between the
four plugs (sae lllustration).

4 Where applicable, carefully mova any
obstruoting pipes or wires to one side 1o
enabla accass o the retlavant glow plugls).

& Unscraw the glow plugish and remaove from
thes gylinder head {see illustration),

Inspection

8 Inspect sach glow plug for physical
damage. Burnt or ercded glow plug tips can
ba caused by a bad |njecior spray. pattern,
Have the Injectors checked 1 this sorl of
damage is found, .

T It the glow plugs are In good physlcal
condition, chaok them eledtrically using a 12
yaolt teat lamp or continuity bester as descrbed
in the previous Section.

B The glow plugs can be energisad by
applying 12 volts 1o them to verify that they
heat up avenly and In the required time.
Disorve the following precautions,

al Suppart the glaw plug by clamplng it
carafully in @ vice or self-locking plers,
Remamber it wil become red-hat.

b Maka surs that the power supply or test
lead Incoyporates a fuse or ovarioad trp
to profect against damage from a short-
circuit,

g After testing, aliow ihe giow plug o cool
for sevaral minutes Defore attempting (o
hanle il ]

B A glow plug in geod candition will start 1o
glow red at the tip after drawing current for 5
seconds or 8o, Any plug which takes much
longer to start glowing, or which starls

2.5 Removing a glow plug

giowing in the middls instead of at the lip, &
defective.

Refitting

10 Rafit by reversing the removal opearations,
Apply & smear of copper-basad anti-seiza
compound to the plug threads and tightan fha
glow plugs to the specified torque. Do not
pvertightan, az this can damege-the glow plug
alement,

° T
oval and refiting:

Removal

1 Disconnect the battery negative terminal
{refar to. Disconnecting the batfery In tha
Reference Section of this manual),

2 Unscrew the screws and remove the reay
cover located at the |eff-hand end of the
anglra.

3 Disconnect the wirng then remove the
contral unlt from the brackat.

Refitting
4 Hafitting /s & revarsal of ramaval,

| it
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Contents

Clutch -adjustment . .. o e e s e 2 Clutch master cylinder - remavaland refitting . .............000 B
Clutch assembly - removal, inspection and refitting .. .. .. e 7 Clutch release mechanlsm - removal, Inspectlon and refiting ., ... 8
Clutzh cable - removal and refitting .o ireneieiiany 3 Clutch slave cylinder - removal and refitfing ... ... 00veeen o0 B
Clutch hydraulic system -blaeding . ... viiveniiieiee oo 4 Ganeralinfarmation .. i
Degrees of difficulty
Easy, suitabile for "@ Fairty easy, suitable i& Fairly difficult, H‘“% Difficult, suitable for Eﬁ“ Very difficult, %
rovice with it 22| for beginner with 22 | suitable for competent &g | experienced DIY A | suitable for expert DY 3y
experience -ﬁd SOME experience &\; OfY mechanic & mechanic & or professional i\:
Specifications
Genera
THEE et b et i a e ih e e enaa e ia. Single dry plate with diaphragm spring, cable- or hydraulically-

Clutch pedal travel (cable-operated mechanism)

Friction plate diameter
B-valve petrol englnes

{6-valve petrol engines
Diesal engines ........

Torque wrench setting

Pressurs plate rataining balls o oooe i s e

operated according to model

140.0 + 5.0 mm

181.5 mm
190.0 mm
200.0 mm

N
16

Ibf ft
12

1 General information

Vehicles with manual transmissicn are fitted
with 8 pedal operatad single dry plate clutch
systarm, When the clutch pedal is depressed,
afforl iz transmitted to the clutch release
mechanism elther machanically by means of a
gable, or hydraulically by means of a master

2.5 Clutch cable adjustment

cylinder and slave cylinder, The release
mechanism transfers affort 1o the pressure
plate diaphragm spring, which withdraws the
pressure plate from the flywhesl and releases
the driven plate.

Whare applicable, ths hydraulic fluid
employed in the clutch system is the same as
that used in the braking systam, hance fiuld is
supplied to the master cylinder from a tapping
on the brake fluld reservolr. The clutch
hydrauliec systemn must be sealed bafore work
|s carried out on any of its companents and
then on completion, topped up and bled to
remove any air bubblas,

2 Clutch -
adjustment

Note: This procedure applies to models fitted
with & catie-oparated clulch relaase mecharnism,
No adiustment is possible on modsis with the
hydraulically-operated systam.

1 The clutch adjustment Is checked by
measuring the clutch pedal travel. If a new
cable has heen fitted, sattle it in position by
depressing tha clutch pedal at least thirty times:
2 Ensure that there are no obstructions

peneath the clutch pedal then measure tha
distance from the centre of the slutch pedal
pad to tha basa of the stesring whaeal with the
pedal in the at-rest position. Depress the
clutch pedal fully to the floor, and measure the
distance from the centra of the clutch padal
pad to the baca of the steering wheel.

3 Subtract the first measurament from the
sacond to obtain the clutch pedal fravel. If this
& not with tha range glven in the
Specifications at the start of this Chapter,
adjust the clutch as follows,

4 The clutch cable is adusted by means of
the adjuster nul on the transmission end of
the cable. Access to the nut is from under the
yahicle. Apphy the handbrake then jack up the
front of the vehlcle and support on axie
stands (see Jacking and vehicle support).

5 Working under the lefi-hand side of the
engine compartment, slackan the lacknut from
the end of the clutch cable. Adjust the position
of the adjuster nut, then deprass the clutch
pedal ten times and re-measure the clutch pedal
travel. Fepest this procedura until the clutch
pedal travel is as specified (see illustration),

& Once the adjuster nut Is corractly
positioned, and the pedal traval |s correctly
set, securely tighten the cabie locknut then
|owar tha vehicle to the ground.
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3 Clutchcable-
removal and refitting

Note: This procedure appiies to models filtted
with a catie-opemted clulch relasse mechanism.

Removal

1 Aamove tha battery and tray a5 deschbed
[n Chapter 34, If necessary, also remova the
Inlel alr ducting for Improved access as
described in the relevant part of Chapler 4.

2 Ungcraw the adjustmant locknut and adjuster
nut from the end of the cable fitting, then
releasa the inner end outer cables from 1he
fransmission housing. Mote the posifion of the
clarnper block.

3 Working Inslde the vehicle, unhock the
inner cable from the top of the clutch pedal.

4 Returning to the engine comparimant,
unacrew the nuts secunng the outer oakle 10
the bulkhead, then withdraw the cable
assembly from the angine compartment.

Refitting

5 Apply a smear of mulli-purposa greasa to
the cable end fittings, then pass the cabla
through the bulkhead, Refit and fighten the
nuts.

6 Inside the vehicla hook the inner cable onto
the top of the clutch pedal,

T In the engine compartment, attach the
outer cabla to the fransmisslon housling and
refit the damper block and nuts 1o the inner
cableend.

8 Adjust tha cable as described in Seclion 2,
8 Refit the alr ducting and battary with
referance 1o Chapters 4 and 54

4 Clutch hydraulic system -
bleeding

Note: This procedure applies to modsls fitted
with the hydrawfically-opaerated clutch relegse
rrachanism,

Warning: Hydreulic fluld s
A poisoncus; thoroughly wash off

spilie from bare =kin withouot
delay. Seek immediate medical advice if
any fluld is swallowed or gats info the eyes.
Cartain typas of hydraulic fiuid are
inflammablfe and may lgnite when brought
into confect with hot components; when
zarviclng any hydreulle system, it is safest
to sasumea that the flufd IS Inflammabie,
and to teke precautions against the nisk of
fire as though it wene patrol that was being
handied. Hydraulic fiuid i& an effactive
paint stripper and will also attack many
plastics. If spifiage occurs onto painted
bodywork or fittings, it should be washed
off immediately, using coplous quantitles
of fresh wataer. i Is also hygroscopic - it
can absorb moisture fram the air, which
then renders it usefess, Oid fluid may have

suffered contamination, and shouwld navar
ba re-used. When topping-up or renewing
the ffuld, always uss the recommended
grade, end ensura thet i comes from &
naw sealed containar.

General information

1 Whenever the clutch hydraulic lines are
disconnected for service ar repalr, & carlaln
amaount of air will enter the system, The
presance of alr [n any hydraulic systam will
introduce a degrea of aiasticity, and in the
clutch system this will translate into poor
padal feel and reduced travel, leading o
inefflcient gear changes and even clutch
systam fallure. For this reason, the hydraulic
[imes must be sealed using hose clamps
bafore-any work ts carried out and then on
complation, topped up and bled to remove
any air bubbles,

2 To seal off the hydraullc supply to the
clutch alave cylinder, fit a proprletary brake
haosa clamp to tha flexible sectian af the hose
located over the transmission and tighten it
securaly. It will ba negessary to remove the
battary and battary tray to access tha nosa,

3 The most effactive way of bleading tha
cluteh hydraulic systlem is to usa a pressure
brake blesding kit, These are readily available
In motor accessories shops-and are axtremaly
effective; the folléwing sub-sectlon describas
bisading the cluteh system using such a kit
Tha alternative method is to-blead the system
by depressing the clutch pedal - refer to
Chaptar 8, Sectlen 11, for detalls of this
method.

Bleeding

4 Bemove the protective cap from the bleed
nlpple on the slave cylinder, Access can be
improved by removing the batlery and tray
with reference to Chapter 54,

5 Fit aring spanner over the bleed nipple head,
but-do not slackan it at this point. Connact-a
length of clear plastlc hose over the nipple-and
inzart the othar end into & clean container, Pour
Fydraulic fiuid into the container; such that the
end of the hose is covered,

6 Following the manufacturers instrustions,
pour hydravlic fluld into the bilaeding kit
vassal,

7 Unscrew the vehicle's fluid reservalr cap,
then connact the bleeding kit fluid supply
hose to the resarvalr.

8 Connect tha pressura hose to e supply of
compressed air - a spara tyre ie 8 convaniant
sounce,

Caution: Check that the presaure [n the
tyra does not exceed the maximum supoly
pressure guotad by the kit manufacturer,
let somes Gir escepe (o reduce the pressure,
if necessary. Gantly open the air valve and
aflow the air and fluid pressurss o
equalfsa. Check that there are no lagks
before proceeding.

8 U=jng the spannar, slacken the bleed pipe
nippte untl fluld and alr bubblas can be sean
to flow through the tube, into the container.

Naintzin & steady llow until the emerging fluid
|z free of alr bubblas; keep a watchful eye on
the level of fluld in the bleeding kit vessal and
the vehicla's fluid raservoir - If it |5 allowed 1o
drop too low, alr may be forced into the
sysiem, defeating the object of the exercise
To refill the vessal, turn off tha compressad sir
supply, remove the lid and pour in 8n
approprigte quantity of clean fiuid from a ney
gontalner - do not re-usa the fluid collected in
the recelving contalner. Repaat as nacessany
untitthe gjected fluld (s bubbla-fraa;

10 On completion, pump the olutch pedal
gevaral times 1o assess (ts lael and travel. f
firm, constant pedal resistance i nof fall
throughout the pedal stroke, it is probabls
that air |= still presant in the systam - repaEt
the blaeding procadura untll the pedal feel i
rastorad,

11 Depressurise Ihe bieeding kit and ramave
it from the wvehicie. Al this point, the Huld
reservolr may be over-full; the excess should
be removed using e clean plpatie to reduce
thi level to the MAX mark.

12 Tighten the blead pipe nipple using the
spanner and remove the recalving contalner,
Refit the protactive cap.

13 On completion, aszass the fesl of the
cluteh pedal; if it exhibis any sponginess o
lgoseness, further bleading may ba required.
14 \Where removed, refit the battery and tray.
15 Finally, road test the vehicle and check
the operation of the clutch syatem whilst
changing up and down through the gears,
whilst pulling away from a standstlil and from
a hill-start.

5 Clutch master cylinder -
removal and refitting

MNote: This proceduns spplies to models fitted
with the hrdraulically-cparatad clulch reloass
mechanism.

Nota: Reler (o the warning at the beginning of
Sectlon 4 regarding the hazards of working
with hydratiic fuid,

Removal

1 Disconnect the battery negative terminal
(refer 1o Disconnecting the baliery in the
Referange Section of this manual),

2 Remove the alr cleanser and alr ducting as
descrbad In the relevant Part of Chapter 4,

3 For Improved access on patrol enging
modals, remove the altemator as descrlbad In
Chapter 5A,

4 Fit a brake hose clamp to the hose betwaen
the hydrauliz fiuld reseryoir and the clutch
mastar eylinder, Alternativaly syphon all the
fluid from the reservoir.

5 Dizconnect the fMuld supply hose at 1he
masiar cylinder, then unscraw the unlon nut
and disconnect the hydraulle plpe from the
cylinder outlet, Be prepared for soma fluid
loss by placing some rags beneath the masier
oylinder;
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& Working inside the vehicle, extract the split
gin and remove the washer securing the
master cylinder pushrod te the ¢luteh padal.
Dsconnect the pushrod from the pivet,

7 Have an assistant support the master
cylinder in the engine compartmant, then
unscrew the mounting bolts. Withdraw tha
master cylinder from the englne compartment,
B It Iz not possible to obtain an overhaul kit
from Flat however some motor factors may be
able to supply ane. Follow the instructions
with the repair kit if obtained.

Refitting

9 Rafit the clutch master cylinder by following
fhie ramoval procedures in reverse, noting the
fallowing.
a8} Apply & iittle high-melfing poeint grease (o
the clutch pedal pivot,
bl Tighten the mounting Bolts and union nut
sectely,
¢l Fil & new spiit pin ta the pushrod.
dl Whare removed, refit the alternator as
deseribed in Chaptar 5A.
& On completion bleed the clutch hydrawlic
systemn as described in Section 4.

Note: This procedure applies to modals fithed
with the hydraulically-operated clutch refease
machanism.

Note: Refer to the warmning at the beginning of
Section 4 regarding the hazards of working
with frydraulic fiuld,

Removal

1 Remove the battary and battery tray as
dascribed in Chaptar 54,

2 Fit a brake hoss clamp to the hose leading
{a the clutch slave cylindear.

3 Unscraw the unlon nut and disconnect the
hydraulic pipe from the slava cylinder. Be
prepared for some fluld loss by placing rags
beneath the cylindar,

4 Unacrew the mounting bolts and releass
e stave cylindar pushrod from the releaze
armi on the transmizsion, then remove the unit
fiom the engine compariment (see
ilustration).

5 It is not possible to obtain an overhaul kit
fram Fiat however soma motor fastors may be
abla to supply ene. Fallow the instructions
with the repalr kit if obtained.

Refitting

6 Refit the clutch slave cylinder by following
fhe removal procedure in reverse, noting the
fallowing.
a) Apply a litite high-melting point grease o
tha tip of the siave cylinder pushrod.
b Tighten the mounting balts and unfon nut
sacurely,
¢l On completion blesd the clutch hydraulic
systam as described in Section 4.

8 Clutch slave cylinder -
removal and refitting

7 Clutch assembly -
remaoval, Inspection
and refitting

Warning: Dust created by clutch

wear and deposited on the clutch

companents:  may contain
ashestos, which /s a health hazard. DO
NOT blow it out with comprassed air, or
jnhale any of it. DO NOT use petrol or
petroleum-based solvents to clean off the
dust. Brake system cleaner aor methyfated
spirit should be used lo flush the dust info
a suilable receptacle. After the clutch
components are wiped clean with rags,
dispose of the contaminated rags and
cleaner In a sealed, markad container.
Note: Although some friclion malerials may
no longer contain ashestos, ft is safsst to
assume that they DO, and to take precautions
accordingly.

Removal

1 Unless the compiete enginaftransmizsion is
{o be removed from the car and separated for
major averhaul (see Chapter 20, tha clutch
can be reached by remaoving the transmission
as described in Chaptar TA,

2 Before disturbing the clutch, usa chalk or a
marker pen to mark the relationship of the
pressure plate assembly ta the flywheal,

3 Working In & diagonal sequence, slacken
the pressure plate biolts by half a turn at a
time, until spring pressura | released and the
holts can be unscrewed by hand (see
illustration).

4 Prise the pressure plate asssmbly aff s
locating dowels, and collect the friction plata,
noting which way round the friction plate &
fitted [see illustration).

Inspection

Mote: Due fo the amount of werk necassary to
remove and refit clutch companents, it s
usually considered good practice o renew the
clutch friction plale, pressure plate assembiy
and release bearing as a matched set, even if
only ane of these (s actually warn anough fo
require ranawal, It is alse worth considering
the ranewal of the clutch components an a
preventative basis i the engine andfor

7.2 Removing the clutch pressure plate
bolts

6.4 Removing the clutch slave cylinder
from the transmission

transmission hava been removed for some
athar reasorn,

5 Separste the pressure plate and friction
plate and placs tham on the bench,

& When cleaning clulch componants, read
first the warning at the beginning of this
Section; remove dust using a clean, dry cloth,
and working in & well-ventilated atmosphere.
7 Chack the Iriction plate facings for signs of
wear, damage or oil contamination, If the
friction material is cracked, burnt, scorad ar
damaged, or If It is contaminated with cil or
grease {shown by shiny black patches), the
friction plate must be ranawed,

B If the friction material is still serviceable,
check that the centre boss splines are
unwern, that the torsion springs are in good
condition and securely fastened, and that ali
the rlvets are tighl. If any wear or damage is
found, the friction plate must be renewsd,

8 1f the friction matarial is fouled with ofl, this
must be due ta an oll leak from the crankshaft
rear (left-hand) oil seal, from the sump-ta-
cylinder block joint, or from the transmission
Input shaft, Renew the seal or repalr the joint,
as appropriate, before installing the new
friction plate.

10 Chack the pressure plate assembly for
obvious signs of wear or damage; shaka It to
check for loose rivets or wam or damaged
fulgrum rings, and check that the drive straps
sacuring the pressure plate to the cover do
not show signs (such as a deep yellow or Blua
discoloration) of ovarheating, If the diaphragm
spring is wom or damaged, or if its pressure i
in any way suspect, the prassure plate
assambly should be ranewad,

7.4 Removing the clutch pressure plate
and friction plate
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717 Usinga clutu:h friction plal:a
centralising tool

11 Examine the machined bearing surlaces
of the pressure plate and of fha flywhasl; they
should be clean, complately fiat, and free fram
seratches or scorng, |F either is discolourad
from excessive heat, or shows slgns of
cracks, it should be repewad - glthough minor
damage-of this nalure can sometimas be
palizhed away using emery papar,

12 Check that the release baaring contact
surface rotatez smocthly and sasiy, with no
sign of nelse ar roughness. Alse check that
the surface itsell is smooth and unwam, with
no signs of cracks, pitting or scodng, IF there
{= any doubt about s condition, the hearing
must be renewad.

Refitting

13 On reassambly, ensura that the bearing
surigces of the (lywheel and pressure plate
are complately clean, smoath, and free from
oll or greasa, Use solven! lo remove any
protective grease from new components,

14 Fit the friction plate.sa that its spring hub
assembly faces away from the fhywhasl, there
may also be & marking showing which way
round the plate |s ta be refitted.

15 Aefit the pressure plate assambly,
allgring the marks made an dismantiing (If tha
original pressure plate s re-used), and
locating the pressure plate on lis thres

locating dowels. Fit the pressurs piate bulls,
but tighten them only fingar-tight, so that the
friction plate can stil e moved,

16 The [(riction plate must now be
cantralised, so that when the tranpsmission s
refited, [tz input shaft will pass through the
splings et thecentra of the friction plate,

17 Centralisation can be achieved by passing
a screwdriver ar ather long bar through the
friction plate and into the hole in the
crankshaft; the frictlon plate can than be
maoved dround untll it s centred on the
crankshaft hole, Alternatively, a clutch-
aligning tool can be used o sliminate the
puesswork; these can be abtained from mosi
accessary shops (see illustration). A home-
miade aligning tool can be fabricated from a
length of matal rod or woodén dowel which
fits closaly Inside the erankshatt hols, and has
insulating tape wound around it 1o match the
diameter of the friction plale splined hote.

18 When the friction plate is cenfralizeg,
tlghten the prassura plate bolts avenly and In
& diggonal sequence 1o the specified torgue
sating:

19 Apply a thin amear of molybdenum
disulphide. grease to the splines of the friction
plate and the transmission input shafl, and
also to 1he release bearing bore ond relesse
fork ghatt.

20 Hefit the transmisslon as describad in
Chapler 74, i

8 Clutch release mechanism -
remaval, inspection
‘and mﬂtﬂn_g_

Removal

1 Unless the compiats englneftransmission is
1o be removed from the car and separated for
maljor ovarhaul (ses Chapter 20), the clutch
ralease machanism can be reached by
remaoving the transmisslan as described In
Chapter TA.

2 Unhook the release bearing from the fork

and slide it off the gulds tuba (see
ilustration).

3 Using circlip pliers extract the eirclip fram
the top of the release fork shaft,

4 Mots the position of the arm than slide it off
the splines.

§ lsing a small drift, tep out tha upper
ralegse shalt bush from the transmission
cesing (see iliustration).

6 Liff the releass shaft from the lower bush
{hen rémove It from inside tha tranamissian
casing,

7 Exiract the lowar bush from the casing,

Inspection

B Check the relesse mechanlsm, renawing
any wom ar damaged parts. Carafully check
all bearing surfaces and points of contact,

8 Whean chasking the release bearing itself,
nate that it Is often cansidered warthwhile 1
rEnEw it 85 & matter of course; Check that the
contact surface rotates smoothly and easlly,
with no sign of roughness, and that tha
surface Itself is smooth and unworn, with no
slgns-of oracks, pitting er sconng. If there s
any doubt about [ts conditlon, the bearing
must be renawad.

Refitting

10 Apply a smaar of molybdanum dlstiphide
greass (o the shaft pivol bushes and the
contact surfaces of (he relaase fork,

11 Tap the lowar bush Into the casing and
refit tha release fork and shalt, y

12 Slide the upper bush down the shaft and
tap It into the casing making sure that the
ridge engeges with the cut=out, then slida the
arm on tha splines the comset way round.

13 Aefit the cirolip in the shaft groove,

14 Sljde the release bearing onto the gulda
tube and engage it with tha fork,

15 RAefil the lransmizslon as described In
Chapier Ta.

8.2 Removing the relaase bearing from the fork and gulde tuba

8.5 Clutch releases shaft (1) and upper shaft bush (2)
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Contents
Gaarchange lever and linkaga - rermoval and refitting . ... oee e 2 Manual transmission overhaul - general information ... 4
Ganeral INformathon . vveesipeveanaai s s s s .. 1 Manual transmizsion - removal and refitting . ... cecciiiiiaes 3
Manual transmisslon ofl level checic ety . Ses Chapter 1A or 1B Raversing light switch - testing, remaval and rﬂﬁttlng ........... 5
Manual transmission oil renewal ... ...-....See Chapter 1A or 1B
Degrees of dlfflculty
Easy, suitable for Fairty easy, suitable 1‘&% Fairly difficult, 2, | Difficult, suitable for % Very difficuit, *%:
novice with lithe 23| forbeginnerwith 2 suitable for competent & | experienced DIY & | suitable for expent DIY 3
experience 2 | some experience &\: DY mechanic & mechanic & or professional h
Specifications
General
T a4 e a0 i e e e A Wi R 8 S e b et Transverse mounted, frent whes! drive layout with integral transaxle
ditferertialfinal drive. 5 or & forward speeds, 1 reverse speed
Desigration:

C.514.5,10 {5-speed) or C.514.6.10 (E-speed)

1108 co petrol anging cu v v et i sia i s e

1242 oo petrol enging

Mon-turbo diesal enging . ....o0 eie i a

Turbo diesel engine

Torgue wrench settings

Gear lever support nut
Gear laver to mounting
Reverse gear inhibitor cabla ID lransmlsslinn
Reversing light switch .

Ealemurrudntu-gaarlamnut

Spaadometer drive
Transmission-to-engina boltnut

C.514.5.13 (S-spaead)
C.510,5.17 (G-spaad)

Nm

C.514.5.10/13 (5-spaad)

Ibf Tt
4

38
22
ad
13

o

63

1 General information

The transmission is contained In a cast-
gluminium alloy casing bolted to the engine's
lsft-hand end, and consists of the gearbox
and final drive differentlal,

Drlve |s transmitted from the crankshaft via
the clutch to the input shaft, which has &
splined extension to accept the clutch frictlon

plate, and rotates in roller bearings at its right-
hand end and ball bearlngs at its left-hand
end {on G-speed wersions the left-hand
axtension rotates In a roller bearing). From the
input shaft, drive is transmitted to the output
shaft, which rotates In roller bearings at its
right-hand end, and ball bearings at its |eft-
hand end (on 6-speed versions the left-hand
extension rotates in ball bearings). From the
output shaft, the drive is transmitted to the
differantial crownwhaal, which rotates with
the differential case and gears in tapar roller
bearings, thus driving the sun gears and

driveshafts. The rotation of tha differential
gears on thelr shaft allows the inner
roadwhesl to rotate at a slower speed than
the outer roadwhesl when the car is
cormering.

The input and cutput shafis are arrangad
side by side, parallel to the crankshafl and
driveshafts, so that their gear pinion teeth are
In canstant mesh. In the neutral position, the
relevant input shaft and output shaft gear
pinions rotate fresly, so that drive cannat be
transmittad to the output shaft and
crownwheel,

7A
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Gaar zelaction is via a floor-mounted lever
and seleotor rod  mechanlam  [see
Ilustration). The sslector rod causes the
appropriate  selactor fork 1o move S
respactive synchro-slesve along the shaft, to
lock the gear to the synchro-hub. Since the
synchro-hubs are-splined to the input and
output shafts, this locks the gear to the shaft,
so {hat drive can be transmitted, To ensura
that gear-changing can be made quickly and
guletly, a synchro-mesh system s fitted to all
forward gears,

2 Gearchange lever %
and finkage -
removal and refitting &
Removal

1 Flrmly apply the handbrake; then fack up
the front of the car and support It saourely on
axle stands (ses Jacking and vehicle support].
2 Hemove the exhaust system with reference
o Chaptar 4D,

3 Unbelt the exhaust heatshisld and remove
It from under the vehlcle,

4 Disconnect {he gearchange cable-and rod
fram the trensmission and from the bedy, Also
disconnect the raverse Inhibitor cable.

5 Unscraw the single sorew and ramove tha
centre console from inside the vehicle,

6 Unsoraw tha front mounting securing the
gearchange lowsr cover to the body,

T Under the wehicle unscrew the lower cover
menting bolts, than lower the assembly and
remove from under the vehlale,

B The gearchange lever may be removed by
disconnasting the cables and removing the
plvat bolt, Mote the location of the spacers
and washars 10 ansure corract raassambly, If
necassary the bushes may be renewed by
unescrewing the mounting ruts.

8 Reassembly is a reversal of dismantling but
apply a littie multl-purpose greass 1o the
bearing surfaces,

Refitting

10 Refitting i5°a reversal of removal, Tighten
all nuts-and bokts sacuraly,

3 Manual transmission -
removal and refitting

Petrol models

Removal

1 Select a solid, level surface to park the
vahlcle upon. Give yourself snough space o
move around it easily. Apply the handbrake
then |ack up the front of the vehicls and
support on axle stands (sea Jacking and
vahicle support). Remove both front wheeals.
2 Disconnact the wiring conneciors from the
anti-thefi alarm located next io the battery,
then unksolt and ramove the alarm, ;

3 Remove the battery and mounting tray as
degeiiped in Chaptar 54,

4 Disconnect the wiring from the reversing
light switch on the front of the transmisaion.
5 Ungzcrew the nut and disconnact the earih
cable from its stud.

6 On modele with 8 cable operated clutch,

o e
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1 Gear fever shding part
£ Reverse gear nhibition
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1.4 Gearchange laver and linkags

3 Gear salector confrol rod
& Gear engagement cantrol
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Gaar selsctor fink rod
(Sear sefector control rogt
Reverse gear inhibition devica
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3.8 Unscrew the nut and disconnect the
gear selector rod from the laver on the
transmission

unscraw the locknut and adjusting nut fram
iha and of the olutch cable and disconnect the
cable from the transmission. Recover the
damper block, On models with a hydraulically
operatad clutch, unscraw the mounting bolts,
release the slave cylinder pushrod from the
relaasa anTi on the transmission, 1hen position
the eylinder to one side,

7 Unsorew and ramove the reverse gear
Inhibiting device from the transmission, Tie
the cable to one side out of tha way.

8 Unscrew the nut and disconnect the gear
selector rod from  the lever on the
frensmigsion (see illustration).

f Pull out the clip then disconnect the gear
engagement cable fram the contrel lever and
ralease the cable from the mounting bracket
(sea lllustrations).

10 Unscrew and ramove the two uppar
wransmisslon-lo-enging  mounting  bolis,
Ungeraw the single boll securing the starter
motor to the transmission.

11 FAemove the air cleaner and air ducting
with reference to Chapter 4A or 4B, This Is
pecessary In order to fit the engine hoist,

12 On 5-spesad transmissions, trace tha wirng
hack from tha slactronic spesdomaler sensor
and disconnect the connector located on the
|eft-hand side of the engine {see illustration),
13 On B-speed transmissions, unscrew the
knurled nut and discannect the speedometar
catle from the top of the final drive housing,
14 Support the weigh! of the engine using a
holst attached to the engine lifting ayes, or
alternatively use a trolley jack and block of
wood beneath the engina,

15 Unscrew tha Lambda/axygan senser irom
the exhaust downpipe and positlon Itin a safe
plaze lo prevant damage,

18 Unscrew the nuts securing the downpipe
to the exhaust manifald, then lower it and
suppost on an axle stand, Recover the gasket
17 Unbolt the support bracket from the engine
and transmission. Aecover the spacer plate.

18 Unboalt and ramove the transmission lower
cavar,

18 Unscrew the remaining starter molor
mounting balts and support the starter motor
to one side.

20 Leoosen and remove the clips securing the
laft- and right-hand driveshaft gaitars to the
franamizsion output shafts,

3.8a Remove the clip 1o release the gear
engagement cable

21 Unscrew and ramove the bolts securing the
lefi-hand swivel hub assembly to the front
suspansion sirut, then separste the componants
and suppart the swivel hub on an axle stand,

22 Move the swivel hub assembly outwards
and discannaect the inner end of the driveshaft
from the transmission output shaft. Support
the shaft away from the transmission fo
prevant damage to the gaiters,

23 Warking benaath the vehicle, unscrew the
bolts securing the rear engine mounting ta the
underbody then Unscrew the balts securing the
mounting to the transmission and withdraw the
mounting assembly from under tha vahicle.

24 Unscrew the bolis securing the lefi-hand
englne/transmission mounting to the body
then unscrew the bolts from the transmission
and remaove the mounting,

25 Support tha weight of the transmission on
a trolley jack then unscrew the remaining nut
and bolt from the bellhousing and pull the
transmission away from the angine, Lower it
and remave fram under the vehicle,

Warning: Support the frans-

A mission to ensure that it remains
sieady on the jack head. Keep the

transmission level until the input shaft is

fully withdrawn from the cluich friction

plate.

Refitting

26 Refitting Is & reversal of the removal
procedurs, but note tha following points,

a) Appiy s smear of high-meiting-paint
grease to the clutch friction plate splings;
fake cams to avaid contaminating the
friction surfaces.

3.12 Electronic speedometer sensor fitted
to S-speed transmissions

3.8h Removing tha gear engagemant
cable from the mounting bracket

b Tightan alf boits fo the specified forgua.

c) Fit new clips to secure the dnveshall
gaiters to the fransmission oufput shafts.

o) Adiust the cluleh cable (where applicabie)
a3 gescribad in Chaplar 6.

Diesel models

Removal

27 Salect a solld, level surface lo park the
vahicle upon, Give yoursalf enough space to
move around it easily, Apply the handbrake
than jack up the front of the vehicle and
support on axle stands {see Jacking and
vahicle supgort). Remove both front whaals.
28 Unbaolt the refay support then remove the
battery and mounting tray as described in
Chapter 54,

28 On modals with a cable oparated cluteh,
unscraw the locknut and adjusting nut from
the and of tha cluteh cable and disconnect the
cable from the transmission, Racover the
damper block. On madels with a hydraulically
operated clutch, unseraw the mounting bolts,
ralease the stave oylinder pushrod from the
ralease arm on the transmission, then position
the eylinder to one sida,

30 Unscrew the nut and disconnact the gear
selectar tod fram  the lsver on  the
transmission,

31 Disconnect the gear engagement cable
from the contral lever then slide out the clip
and release the cable from the mounting
bracket.

32 |Unbolt the slectranic rev counter sansor
fram the upper rear af tha balthousing and
pasition it ta one side (see lllustration).

3.32 Electranic rev counter sensor located
in the upper rear of the bellhousing

TA
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43 Ramove tha alr cleaner frant section and
alr ducting with referance 1o Chapter 4C. Also
disconnact the Injection pump vacuum plpe
fram the clips an the left-hand end of the
eylinder head. This work is necessary in ordar
to fit the angine holst

34 Support the walght of the englne using a
hoigt attached fo the anging lifling eves, or
alternatively use a tralley Jack and blogk of
wood beneath the engine,

35 Unscraw the nuts securing the downpipa
to the exhaust manifold, than fowar it anc
suppont on an axle stand, Recover tha gaskat,
38 Unscraw the starar motor mounting bolts
and support tha starter motor to one side.

37 Diseonnzct the wiring from the revarsing
fight switch on the front of the transmission,
38 Unscraw the nut and disconnect the earth
cable from itz atud.

38 Trapa the wiring back fram the alectronic
speadometer sensor and disconnect the
connector focated on the left-hand side of the
engine. If @ mechanicel speedometer Ia fittad
unscraw the knurled coliar and disconnact tha
cable from the transmission,

40 Unboit and remove the transmission lower
COVEr,

41 Using an Allen key unscrew the bolta
sacuring the innar end of the lafi-hand
driveshaft to the transmission fignga. Remova
the bolts and recover the spacer plates
Suppoart the driveshaft an an axle stand,

42 Unscrew and remove the bolts sesurng the
left-hand swivel hub assembly to the front
suepension strut, then separate the components
and support the swivel hub on an axke stanc.

43 Move the swivel hub assembly outwards
and support the driveshalt away fram the
transmission.

44 Using an Allen key unscrew the bolis
sgcuring the Inper end of the right-hand
driveshalt 1o the Intermediate shaflt flangs.
Remove the bolts and recover the spacer
plates. Support the driveshaft on an axis
stand.

45 Remove the inlermediata driveshaft with
rafarance to Chaptar 8.

46 Working beneath the vehicie, unscraw the
baolts securing the rear angine mounting to the
underbody than unsorew the bolts securing
the mounting to the trensmission and
withdraw the mounting assembly from undar
the vahicle.

47 Unscrew the boils securing the left-hand
anglneftransmission mounting to the body
thean unscrew the bolts from the transmission
and remova the maunting,

48 Support tha weight of the transmisslan on
a trolley |ack then unscrew the remalning nut
and balts from the bellhausing and pull the
transmission away from the engine.

Waming: Supporl the trans-
A mission to ensurs that it ramains

steady on the jack head. Keep tha
transmisslon favsl unti! the input shaft is
fully withdrawn from the elutoh friction
plate

Refitting

48 Rafitting s a reversal of the removal
procedura, but note the fellowing points,

&l Apply & smear of Moh-mefting-pofnt
greasa fo the clubch irction plate splines;
ighe care to avold conlaminaling the
friction surfaces. '

&) Tighten alt bolis to the specifisd torgus,

¢l Fit new clips to secive the driveshaft
rafters fo the lransmission oufpul shafts:

di Adjust the clulch cable {where applicatila)
as described in Chapter 6,

4 Manual transmission
overhaul -
general Information

Cvarhauling a manual transmisslon is a
difficult and Invelved |sb for the DY home
mechanic. In addition to dismantiing and
reassembling many small parts, cleargnces
must be precissly measured and, If
necessary, changed by salecling shims and
spacers, [nlernal transmisslon components
arg-aiso ofen difficult to obtain, and in many
Instances, extramaly expansive. Because of
this, If the transmission develops a fault or
bécomes nolsy, the best course of action Iz to
have the unit overhauled by & specialist
repalrer, or 1o obiain an exchange
racanditioned unit,

Mevertheless, it is not impossible for the
more experienced mechenic to averhadl tha
transmission, provided the spécial tools ara
availabla, and the job is done in a dalibarate
siep-by-step manner, so. that nothing s
avarlaokad.

The totls necessary for an ovarhaul inglude
internal snd external circlip pliers, besaring
pullars, & slide hammaer, & sat of pin punches,
a dial test indicator, and possibly a hydraulle
press, In addition, & large, sturdy workbanch
and a vice willba reguirad,

During dismantling of tha transmisgion,
make caraiul notes of How gach component Is
fitted, to make reassembly easier and morg
acourals.

Befora dismantling the transmmission, it wil
help If you heve soma Idea whal ares is
maifunctioning. Certain problems. can b
closaly related to specific ereas In the
transmisslon, which can maké component
examination and replacemnent easier. Rafar to
the Fault Finding Section at the end of this
manual for more Information.

X

6 Reversing light switch -
testing, removal and refitting

Testing

1 The reversing llght clrcult is controlled by a
plunger-type switch sorewed into the front of
the transmizslon casing: If a fault develops,
first ansure that 1he circult fuse has ot blown,
2 To tast tha switch, disconneot the wiring
cannactor, and usa a multimatar (zat to the
resistance function) or a battery-and-bulb test
cirguit to check that thers is continuity
between the switch terminals only when
reverss gear 18 selected. If this is not the casa,
arid there are no obvious breaks or other
damage to the wires, the switch s faulty, and
must be renewed.

Removal

3 Accaeszs to'the ravareing light switch 1s Bast
achigvad from under the vehicle, Apply the
hendbrake then |ack up the fronl of the
vahicle and support on axle stands (zes
dachking and vehicle suppor).

4 Disconnaat the wiring connector, then
unscraw it from the transmissian casing.

Refitting

5 Rafit the switch and tighten securely,
6 Reconnect the wirdng then lower the vehicle
o the ground,
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navice with fttle {E‘ for beginner with 2 | suitable for competent %ﬁ' experienced DIY Ay | suitable for expert DIY &
experience ;x\‘ sOme expenence & DIY mechanic qq“: mechanic h or professional ¥
Specifications
General
PR dviei e e e T s TR e ee-  ECNT (Electronic Continuously Variable Transmission)
Ratlos (at transmlssmn}
Lowast . ..... ; 2.503
T ) NS O e e RIS, Lk TR 0.497
T - e e IRt AT 4,647:1
Torque wrench settings Nm Ibf ft
i b e e e S AR R S e ey e 10
Gontrelunit ..o e e 3 5 4
Electra-magnatic elutch to ﬂy'wheel ............................ 34 25
Transmission-to-engina baltinut - _ .o il i e a5 63

1 General information

1 The automatic transmission fitted s
gezlgnated ECVT {(Electronic Continuously
Yariable Transmissian), The main componants
of the transmission @re an electro-magneatic
clich, a varlable-ratio coupling, a final drive/
differential unit, and tha associated control
miechanisms (sea illustrations ovareaf).

2 The variable-ratio coupling consists of two
pulleys and a flexible metal drivebelt, The
eifactive dlameter of the two pulleys can be
varied to provide ditferent transmission ratios
betweean them,

3 During normal driving, the transmission
automatically selects the ratlo glving the best

compromise between economy and speed.
When the driver depresses the accelerator
pedal to the floor, a kickdown effect is
provided, and the transmission sslects a
lower ratio for improved asceteration,

4 Tha gear salector control rasembles that
fitted to conventional automatic transmissions,
Tha conlrol positions ana &s follows:;

P {Parfirg) The transmission is mach-
anically locked by the engage-
ment of a pawf with a foothed
segrmant on the driven oulley.

A (Ravarsa) Aeverse gearis engaged,

N iNeutrall  The transmission /s in neutral,

D (Driva) Mormal driving position. Trans-
missicn ralio [s vared automat-
jcally to suit pravailing speed
artel load,

L jLow) FPrevents the transmission

maving into high ratios.

Provides masimum acceleralion

and maximum angine braking.
§ The engine can only be starled In positions
P and M. & warning buzzér sounds If the
seleclar is in any position other than P when
the ignition |s switched off or whean the
driver's door Is opened.
6 The electro-magnetic clutch consists of a
driving element balled ta the engine flywhesi,
and a driven element splined to the transmission
Imput ghafl. The degree of coupling between the
two elements s determined by the intensity of a
magneatic field generated by a curent passing
through windings In the driven alemant; The
magnetic field acts on a layer of metallc powder
batween the driving and drivan slements. When
no megnatic field is present, the powder is loosa
and the two elements are effectivaly

7B
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disconnected, As the magnetic field increases,
the powder slicks together, and the coupling
balwean the alaments becomes ncreasingly
rigie

T Selectlon of reverse, neutral and forward
gears is by the movement of & sliding slesvs
on & hub keyed to the drive pullay shaft. In
forward gear, the slesve angages with the
gear on the end of the input shaft, which is
then locked to the drive pullsy shaft, When
reverse Is selected, the sleava engages with
reverse driven gear, which is in constant mesh
with &n idler gear driven by trapsfer gears
fram the Input shaft gear, In nautral, the
gleeve |5 in an intermeadiate position, and the

bwip shafts are not connected,

8 The drive pullay and driven pullay both
conslst of fixed and meoving halves, The
maverment of the drive pulley halves is
controlled hydrauliatly, while the drivan
puliey halves move under the influence of a
spririg and the tension exerted by “the
drivebalt. As the drive pulley opens, the drivan
pulley closas, and vice-yarsa. In this way, the
transmisslon ratio betwean the two pulleys
can be varled. The ratlos are continuoushy
variabla between presat imits; the difference
betwean the |lowest and highest ratios
avallable is approximately 5:1,

8 Hydraulic pressure is generaled by a gear-

type pump Insida the transmisslon, The pump!
driveshaft runs Insida the Input end drive:
pulley shafls, and |s splined 1o the centre ol
the engine flywhesl, This'means that hydreia
presaune is only generatad when the ahgles
running, which is why a car with this type of
transmisslon cannot be push- or tow-startad.
10 Application of hydraulle pressure tothe
pulley halves is via a contral unif, whish
recelves information on accelerator padal
position; transmissicn selector lever position
transmission ratio currently in use, and driv
pullay speed, From this information, the
control unit determines whethar, and in which
direction, lo changs the pulley ratios.

1.12 Cutaway view of the ECVT {electronlc continuously verable tranamigsion)

T Electromagnetic clutch
2 Gear selactor sleava

3 Drive pullay
4 Driven pullay

5 Mesal drivebalt

7 Hyeraulic controf unlf

6 Fimal drive reduction gears
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11 When reverse gear |s salected, the control
unlt keaps the transmission In low ratio. If this
wara not lhe case, it would, In theory, be
possible 1o drlve as fast in reverse as in
forward gear.

12 An selectronic control unit supplles the
cument to energizsa the clutch. The contral unit
teceives signals concerning engine spead,
road speed, accelerator pedal position, and
gear selector position, Sensors include the
following.

g Engine rpm sensor (fram tha

Injection/ignition control wnif)
b) Accelsrator padal switch

¢} Throtile valve position sensor
ol Selector lever posilion sensor
el Viehicls speed sensor

I Coolant temperature Senscr
gl Alr conditioning sensor

h) Brake switch

fj Torgue signal

13 The final drive/differential unit |5
conventional. Drive from the driven pulley (s
transmitted  to the differential by an
intarmediate reduction gear.

14 The ECVT incorporates a warning light
which illuminates when a fault ocours.

Precautions

15 Observe the following precautions to
avold damage to the automatic transmission:
a) Do not atternpt to start the engime by
pushing or towing the car,
&) If the car has to be towed for recovery,
the distance must not exceed 12 miles
(20 km), and the speed must not excaed
19 mph (30 kph). If these conditions
cannot ba met, or if fransmission damage
is suspected, only tow the car with the
front wheels clear of the ground.
) Only engage P or R when the vehicle is
stationary.

10

If—r

i2

S

21
1.1b Elactromagnetic clutch control system 1.1e Hydraulic control system
1 Coif 8 Accelerator padal micro switch 3 Injectiondignition control unit 16 Pulley ralio
2 Signal fram vehicle speed 10 Throttle valve opening position 4 “Afr conditioner sensor signal 17 Input shaft RPM
sensor potanticmeler 6 Coolant temparatie signal 18 Primary oif pressura
3 Transmission 11 Mudtifunction switch 7 Clutch signe! 12 Primary pulley
4 Electromagnetic powder 12 Ignition switch 8 Engine RPM signal 20 Electromagnetic clutch
5 DOrive shaft (driven by 13 Air conditioning signal 9 ECVT waming Naght 21 Pressure reguiating solenoid
crankshafl) 14 Engina RPM signal 10 Selector lever position valve
6 Transmission input shaft 15 Accelerator pedal 11 Accelsrafor pedal 22 O pressure control valve
7 Ewciromagnetic cluteh 16 Coolant femperature Signal switch/throttla valva 23 Sacondary oll pressura
housing 17 Injectionfignition contral unjt potentiometerfiorgue signal 24 Slip fing
& ECVT contral unit 18 Battery 12 Brake switch 25 Drive from engine
13 ECVT cantrol unit 26 Of pump
14 Signal from vehicls speed 27 Vehicla speed sensar
SEN50r 28 Secondary pullay

15 Accelerator pedal position
awiltch

29 Bait end pulley
a0 Drive fo driveshalfs
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2 Automatic transmission -
removal and rafitting

Removal

1 Saelact a solid, leval surface o park the
vehicle upon, Glve yourself anough space to
move arcund |t easily. Apply the handbrake
then jack up tha front of the vehlcle and
support on axla stands (see Jawking and
vehicle supgort). Remove both front wheels,

2 Remove the battery and mounting tray as
described in Chaptar 54,

3 Aemove the alr cleanar and alr inlat duct as
descrived In Chapter 48,

4 Disconnect the kckdown cable at the
seclor on the throttle housing and detach It
frarm the meunting on the camshaft cover.
Also release the ceble from the supporn on the
left-hand end of the cylinder Fgad,

§ Disconnect the wirlng connectors on the
transmisslon.

8 Disconnect the fluid Inlet and outlst linez
from the heat sxchanger on top of the
transmission,

7 Pull the fluld lavel dipstick from Its tube on

the frant of the transmission and tape over the

taf of the tube fo prevent dirt enfry.

8 Unscrew and remove the retaining pin and
disconnect the speed selector cable from the
top of the transmisslan,

8 Unscrew the upper bolt seouring the starter
motor o the transmission,

10 Wnscrew the upper bolts securing the
tranamission 1o the angine,

11 Bupport the welght of the engine using 3
hoist attached to the engine lifting eves, or
altarmatively use a trolley jack and brock of
wood beneath the enging,

12 Remove the sorews and remove the fromt
wheel arch liner from under the left-hand
whaeal arch,

13 Unseraw the nul sscuring the sarth cable
to the transmizsion.

14 Using a punch drive out the rall pins
sacuring both driveahafts to the final drive
autput shafts,

15 Unscrew and remove the bolts securing
the left-hand awivel hub aszaembly to tha frant
suspension  strut, then separats the
components and support the swival hub on
an axle stand.

168 Move the swivel hub assembly outwards
and elide the inner end of tha driveshaft fram
the splines on the transmission cutput shaft,
Suppart the shaft away fram the transmission
to prevant damage to the galters.

17 Unscrew the Lambda’oxygen sanaor from
the exhaust downplpe and position It In a sofe
plecs o prevent damags,

18 Unscraw the nuts sgouring the downplps
o the exhaust manifald, then lower it and
suppert on an axle stand. Recover the gasket,
18 Unscrew the knurled nut-and disconnact
the speadometar cable from the top of the
fimal grive housing.

3.2 Lacking the fiywheel when remaving
the electromagnetic clutch

20 Unscraw the ramaining bolt securing the
starter motor 1o the ransmilssion

21 Unbolt and: remove the lower flywhesl
cover fram the transmission,

22 Working beneath the vehicla, unscrew lha
bolts gecuring the rear engina mounting fo the
dndarbody then unserew the bolts securing
the mounting 1o the f{ransmission and
withdraw the mounting assembly from undar
the vehicle,

23 Unscraw the bofts securing the left-hand
anginefranamission mounting to the body
then unscrew the bolts from the transmission
and remove (ke mounting.

24 Support the weight of the transmlssion on
& troliey jack then unscraw the remalning nut
and bolt from the: bellhousing and pull the
trensmission away from the angine: Lower it
and remave fram under the vehlake,

Warning: Support e
A fransmissfon to ensure that fi

remains staedy on the jack head,
Keep the transmission leve! until the Input
shaft and pump shaft are fully withdrawn
from the elactromagnetic clutch housing.

Refitting

25 Refitting s & reversal of \he removal
procedure, but note the foliowing points,
&l Apply a-smear of high-malting-point
greasa fo the solinas of the tanrsmission
input shaft and aff pump drveshaft,

b} Thghten alf nuts and bolts to the speaified

torquls, Where given,
&) Renew bolf drivashalt roll pins.

3 Electro-magnetic clutch ~

removal, inspection
Siiraiting
Removal

1 Remove the transmission as describad i
Section 2.

2 Turm tha flywheal so that two of the dour
mourting bolts are accessible, Held (ke
flywheal stationary then unscrew the tw
belts, To hald the flywhesl, Insert a wids
bladed serewdriver in the ring gear teath o
alternatively uss a piece of angle iren againt
one of tha retaining bols temparadly Insered
i the cylinder block (see fllustration),

3 Turn the crankshaft hall & turn and unscraw
the remaining boHls, then withdraw the
elactromagnetic clutch.

Inspection

4 Turmn the driven slement by means.of the
slip rings, and check that the bearing |8 ol
nalsy or rough.

5 Inspect the slip rings for burning or other
damage. Clean them if necessary using fusl
and aclean mg. '

6 Check the resistance of the cluldh
windings, using ‘an ohmmetar connecled
across thesllp rings (sea lllustration), The
resfstance at 20°C should be 2 to 4 ohms.
T Chick the insulation of the windings, using
an ohmmeter connected batwigen either sk
ring and the body of the clutch {see
ilustration), Resistance should be Infinity,

B |f the clutch failz any of the foregaing
chacks, renew it, Apart fram the brush gaar
Individual spares ara not availabie,

Refitting

9 Refitting is a reévarsal of removal but tightes
all bolts to the spacilad tomue,

4.8 Checking the reslstance of the clutch
windings

1 Sfip rings

3.7 Checking the insulation of the clutch
windings
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4 Electro-magnetic clutch -
brushes - remaval,
inspection and refitting

Removal

1 Remove the battery and battery tray as
dezcribed in Chapter BA.

2 Disconnect the wiring connector for the
brushes. The brush holder is located near tha
dipstick tuba.

3 Unscrew the mounting screws and with-
draw thea brush holder from the transmission
(sme iHustration},

Inspection

# Inspect the brushes. If they are worn down
o the imit lines, or if they do not move
smoothly in thelr holders, renew the brush
camier assembly (see illustration). Note: Be
careful not to darmage the brush supply leads
when checking the brushes for free
movament. Il is not possible to renew the
brushaes saparately,

Refitting
5 Refitting is a reversal of removal.

5 Electronic control unit -
removal and refitting.

Removal

1 Disconnect the battery negative terminal
irefer to Disconnecting the battery in the
Referance Section of this manual).

4.3 Brush holder mounting screws on top
of the transmission

2 Unscraw the mounting screws and remove
the centre console.

4 Unscrew the mounting bracket screws,
lower the control unit then disconnect tha two
wiring connectors {sea Mustration). Withdraw
the unit fram inside the vehicla.

Refitting
4 Refilting is a reversal of removal,

8 Kickdown cable -
removal and refitting

This operation invalves the removal of the
hydrauile control unit from inside the trans-
mission, It should therefore be |eff to a Flat
dealer or other spacialist.

4.4 Waar limit lines on the brushes

7 Kickdown cable - %
adjLﬁtmﬂm &

1 Remova the air cleanar and air intet duct
assembly as described in Chaptar 44, The
thrattle cable is located on top of the throttle
housing sector and the kickdown cable is
lncated on the bottom of the sector |sesa
illustration).

2 Turn the throttle housing sector fully
clockwise so that the throttle |s wids open,
then positien the kickdown outer cable so that
it Inner cable is slightly tensioned, Make the
adjustmant at the two adjustment nuts on the
supper bracket,

3 Check and if necessary adjust tha
accelarator cable as described In Chapter 4A,
4 Fully deprass the accslerator pedal then
check that thers is approximatsly 0.5 to 1.0 mm
frea travel available on the kickdown cable, If
necessary re-adjust the kickdown cable until It
is st comrectly.

5 Road test the vehicle and check for comect

operation.

6.3 Wiring connectors on the alectronic control unit

7.1 Tha throttie cable (A) Is located on top of the throttis housing

sector and the kickdown cable (B) on the bottom

TE
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8  Gear selector cable - 3
g&ammu : _

1 Remova the battery and iray as described
in Chapter 64 for aecess to the transmission,
2 Disgonnact the selactor cable from the
[ever on the transmission.

3 Move the selector laver Inslde the vehicle to
tha N (Meutralj positon, then move the laver
on the transmission to (ts central (Neutral)
posttion, Locate the cable and over the lever,
[t the cable end fitting does not line up exactly
with the hole in the lever, loosen the
adjustmant nut- and reposition the end fitting.
4 With the adjustment correct reconnect tha
cable to the lavar, then move the salactor
levar to tha P (Park) position. Chack that the
lever on the transmission has also moved to
the F position,

& Hefit the battery and tray as described in
Chapter 5A

6 Aoad test the vehicle, and check for carmet
cperation in-all selector lever positions.

9 Gear selector cahble -
removal and refitting

Removal

1 Using-an Allan key, unsorew the screw and
ramove the selsctor iever knob from the lever.
2 Remove the oddment tray and the ashtray,
3 Aemove the screws and withdraw the
cenira conscle and selecior mechanlsm
covar,

4 Unscrew the mounting screws, slightly litt
the centra consala, then disconnast the wiring
and remove the conaole,

5 Remove the battery and tray as describad
in Chapter SA for accass ta the transmisslon,
6 Disconnect the selector cable from the
lever on the transmisslon,

7 Inslde the vehlcle disconnact the selector
ceble from the bottom of the salector leyar
then ramova it from tha support brackeat,

8 Withdraw the cable Into the engine
compartmeant, and remove it.

Refitting

8 Rafitting is a revaersal of removal, but adjusl
the cable as described in Section 8,

10 Check that it s only possible to start the
englne in positions P and N, Repositlon the
salactor levar gwitch If necessary,

11 Road tesl the vehicle, and check for
corrent operation n all selector lever

positions,
R

10 Transmission oil pump -
removal and refitiing

Removal

1 Apply the handbrake, then jack up the frant
of the vehicle and support on axle stands (see
Jacking and vehicls support). Remove the jaft-
hand whesl,

2 Unscraw the scraws and remove the whesl
arch liner.

3 Working through the left-hend whesl arch,
remove the thres bolts which secure the oil
pUmpE. .

4 Attach a slide hammer to the ol pump,
uslng the two tapped holes provided.
Withdraw the pump using the slide hammer.
Be preparad for some oll splifage, Recover the
gasket and O-ring (see illustrationa),

8 If the pump i= defactive, it must be
ranewed; no sparas ara available,

Refitting

6 Belore refitting the il pump, clean lhe
maling surfaces of tha trensmission and
pUmp,
7 Fit the oll pump, using & new gasket and a
new Q-ring. Secure the pump with the three
bolts,

B Refit the whaeal arch liner, then rafit th
whea! and lawer the vehlcle to the graund,

8 Check the transmission fluld level &
described aarlier in this Section, and tog-upi
MECessary,

1 Correct adjustment of the micro-awilch
which sanses the agcelerator pedal positions
easential for corrsct operation of the clutsh, A
quick gheck can be mads by listening for the
awitch clicking s the accelerator i
depressaed, For an accurale check, procesd
as fallows.

2 Disconnect  the microswltch  winng:
connector inside the vehigle. Connecl &
continuity tester across the tarminals of tha
switch, located at the top of the pedal bok
{sea lllustration),

3 FAemove the air cleaner and air ducting as:
described in Chapter 44,

4 With the acoelerator padal released, the
switch must be closed (zero resistante). Slowly
depress the pedal, and check that the switeh
opens when the throttle valve on thae throtils
housing is 30° open, This will occur whan the
pedal has travellad betwean 3 and 7 mm,
Adjust the switch position if necassary,

5 It the switch ls permanently open of
permanently closed, and adjustment makes
no difference, renaw il *
& Remake the origlnal wiring connections. o
completian,

12 Automatic transmission = 3
overmiaul D

Apart from the operations deseribed sarier
in this Saction, ransmisslon overhaul should
ba aertrustad toa Flat dealer o transmission
specialist,

10.4a Using a slida hammer to remove the
oll pump from the transmission

10.4b Automatic transmission all pump O-
ring {1}, housing (2} and gaskat {3}

11.2 Continulty tester connected across
the accelerator pedal micro-swilch




Chapter 8
Driveshafts

He1

Contents
Oriveshaft galter check | ..Bee Chapter 1A or 1B General iInformation . . ..o i emrr e st srnmansnns 1
Driveshaft overhaul and rubbar gﬂltﬂr nanawal Civiiiees s 30 Intermediate driveshatt - removal and refitting ... e, 4
Driveshafts - removal and refitting . . . . oovviv i ircnnnnsnns B
Degrees of difficulty
Easy, suitable for 1&‘*‘ Fairly easy, suitable % Fairly difficult, % | Difficult; suitablefor 3. | Very difficult, &
navice with fittle g}\.\. for beginner with F‘\ suitable for competent & | experienced DIY Ay | suitable for expert DIY g
siperence iﬁ S0Me experience "\. DY mechanic & mechanic i\ or professional %
Specifications
General
T s e R T i T e e F e e S Unegual-length, solid steel shafis, splined to inner and outer constant
valocity joints, Intermadiate shaft with support bearing on turbe dissel
models with egual langth driveshafts.
Lubrication
Lubricant type . .oo.. T B e L T i B Rl A E e 1B Flat spacification grease, supplied with galter repair kit

Torgue wrench settings
Oriveshaft nut
All models excapt turbo diesel (M22 plain) . . .

Poadwhisel bolts

Simpension strut-to-hub camierbolts . . o o iiaiii i,

Track-rod balljoint-to-hub carrer
"Use a new nuk

Turbo dlesel (M24 with staking and captive washer) .............

Nm

Ibf ft

177
207

1 General information

Power [z transmitted from the ditferential to
{he readwhesls by the driveshatts, via inboard
and outboard constant velocity (CV) joints
(see Hlustrations).

An Intermed|ate drlve shaft, with its own
support bearing fs fitted betwesan the gearbox
cutput and right-hand drive shafts on turbo
diesél models (see [llustration overleaf). This
yout has the effect of equallsing driveshaft
rgles at all suspension positions and reduces
driveshaft flaxing, which improves directional
stability, partioularly under acoaleration.

The outer Rzeppa type CV joints allow
smooth transmission of drive to the wheels at
ill stesring and suspension angles. Drive is
fransmitted by means of a number of radially
static steel balls that run In grooves batwaen

the two halves of the joint.

The type of inboard CV joint fited |s modal
dependant. Those fitted to-all except theturbo
diesal models are of the plunge-cup typs;
driva is transmitted across the joint by means
of three rollers, mounted on the driveshaft in a
tripod arrangement, that are radially static but
are free to slide in the grooved plunge cup.

The inboard CV joints fitted to turbo dieseal
models are of the Rzeppa typa, similar to
those at the cuthoard end of the driveshalt.
On the right-hand driveshafl, the joint is
bofted directly to the end of the intermediate
driveshaft flange. On the left-hand driveshaft,
the |eoint I= bolted to the trapsmission output
shaft flange.

—B

1.1a Cross section of driveshaft - petrol and non-turbo dizsel maodals

A Transmission side

8 Roadwheal slde
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1.1b Exploded view of driveshaft - turbo diesesl models

1 Quitboard GV joint 3  Oriveshaft & Flange
2 Gallercip 4 (Gatter 6 Inbosrd SV jaint

1.2 Intermediate driveshaft - turbo diesal models

1 Baaring flange 3 Washer
2 Bearing 4 Circilp

§ Retaining plate

. W e
2.5 Extracting the driveshaft from tha hub
carrier transmission

~ 3
2.7 Remove the driveshaft gaiter clip
(arrowed) from the CV joint at the

The |oints are protected by rubber gaiters
and are packed with presss, 1o provida
permanent lubrication. |f weat |s detectad jn
the jmint, It can be detached from the
deiveshafl and renewsd. Marmally, the &V
|aints do not requira additional lubrloation,
unlgss they have been overhauled or e
rubber gaiters have been damaged, allowiag
the grease to become contaminated, Aaar i
Chapter 1A or 18 for quidance In checking the
condition of the driveshaft galters:

Both driveshafls are splined at thalr oule
ands, to scoepl the whesl hubs, ond am
threaded so that the hubs can ba fastepedio
the driveshafts by means of a large, staked rul.

2 Driveshafts

Driveshafis - .
removal and refitting

Mote: A balloint ssparator tog! will ba
raquired for this oparation, A now driveshal
Nt and track-rog end yut showd be'used an
rafitting. In addifian, new fower arm balliei!
nuts should be Lsed.

Removal

1 Chock  the rear wheels, apply the
handbreke, then jack up the front of the
vehicla and support on axle =iands (ges
Jdecking and vehicle support). Remove the
appropriate roadwhesl(s).
2 The front hub must be held stationary in
arder toleosen the drivashaft nut, (deslly, the
hub-should be held by a suitabls ool bolisg
Into place using two of the roadwhes! nuts,
Alternatively, have an assistant firmly. apply
the brake padal 1o pravent the hub from
rotating. Using @ socket and sxtension bar,
slacken and remove the driveshafl nuf
Recover the waszher (whaera fitted).
Warning: Tha nut is extramely
A tight. Diseard ths nut - & new oné
must be used an refitting.
3 Hemove the locking ofip and extract tha
brake callper hydraulic hose (and whare
applicable, the brake pad wear indicaior
cahbia) from tha bracket on the basa of th
suspansion strut,
4 With reference to Chapter 10, Section &
untiolt the base of the suspension strut from
the top of the hub carler.
§ Temporarily rafit the drivashaft nut 1o the and
of the driveshaft, to prevent damages 1o (b
drivesfiaft thraads, then using a solf-faced
rrallet, caretully tap the driveshaft from the hub
carrlar {see illustration), i the shaft ks a tigh
fit, & sultable hub pullsr can be used to force
the end of the shaft from the hub. Supper the
and of the driveshalt - do not allow the and o
the driveshaft 1o hang down @a this will sirain
{he foint componants and gaiters.
6 Progesd as follows, ascording fo which
drivashaft is to be removed,

All models except turbo diesels

7 Removye the driveshaft gatter clip fram the
CWV |eint at the transmission {see llustration),
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L

2.8 On twrbo dlesel models, unscrew the driveshaft Allen bolts

{right-hand driveshaft shown)

then pull the driveshaft away fram the plungs
cup. Position a contalnar undemeath the joint
to catch any grease that may escape
[_h‘rluashaﬂ graase becomes liquid with use),

B Remove the driveshalt from under the
vehicle, Cover the open plinge cup on the
yahicle to pravant the ingress of dirt; use o
plastie bag securad with elastic bands,

Turbo diesel models

8 Unscrew the six Allen bolts sscuring the
Inbeard end of the driveshafl to the Inter-
mediate shaft fiange (dght hand drivestiafty or
gearbox output shaft flange (ieft hand drive-
shaft flange) (see [llustration), Recover tha
reinfarcement platas (where fiftad),

10 Remaove the driveshaft fram undar tha
yehigle, Cover the exposed flange at the
nearbiox/intarmediate shaft, 1o prevent the
ingress of dirl; use a piastio bag secured with
gastic bands.

11 Loosely refit one of the strut lower
maunting balts, to support the hub camier
wiilet the drivashaft is out of tha vehicle,

Refitting

12 After ramoving the temporariby-fitted bolt
fram the strut mounting, pivet the hub carrier
away from the vehicle and push the splined
andd of the driveshaft nto the hub,

2.20a Tighten the driveshaft nut

to the specified torque
(roadwheel removed for clarity)

13 Fit a new driveshaft nut, but do not fully
tighten it at this point (sae illustration).

14 Support the driveshaft with one hand and
push the hub carier back towards the vehicle.

All models except turbo diesels

18 Re-engage the tripod at the inboard end
of the driveshaft with the plunge cup at the
gearbox. Slide the gaiter Inlo position over the
|aint and biriefly [t the lip of the gaiter to expel
any air trapped inside. Ensure that the gaitar
ls seated squarely over the universal jaint,
then fit 8 new clip around the centre of tha
jmint to secure it in place.

Turbo diesel models

16 Align the inboard end of the driveshaft joint
with tha Intermediate shaft flange, Aalit the six
drivashaft baofts and tighten them secursly,

All models

17 Refit the suspenslon strut-to-hub carrier
bolts and tighten them to the correct torgue -
refar to Chapter 10 for details:

18 Refit the brake caliper hydraulic hose (and
where applicable, the brake pad wear
indicatar cable) to the bracket on the base of
the suspension strut,

19 HAefit the roadwheel and bolts,

20 Lower the vehicle to the ground and
tighten the driveshaft nut 1o tha specified

L

2.20b Stake the rim of the nut Inta the
recess in the driveshaft

2,13 Fitting a now driveshaft nut

torque, Stake the rim of the nut into the
machinad racess in the and of the driveshaft,
using & hammer and punch (see
ilustrations).

21 Tighten the wheal bolts to the specifiad
torgue and refit the whesl trimfoentre cap.

3 Driveshaft overhaul and o
rubber gater renewal
X

1 Remove the driveshaft fram the vehicle as
described in Section 2.

2 Unfasten the remainder ol the rubbar gaiter
securing clips. Slide the gaiters towards tha
cantra of the shaft, away from tha jaints. Wipe
off the majonty of the old grease with a rag,

Outboard CV joint - removal

All models except turbo diesels

3 Mark the relationship between the joint and
the driveshaft using a scriber or a dab of
palnt. Using palr of circlip pliers, expand the
girclip that holds the driveshaft in placa and
withdraw the shatt from the CV Joint, Nate that
the chrclip Is captive in the jont, and need not
ba ramoved, unless it appears damaged or
worn (see lllustration overleaf].

2.20c Recess machined Into end of the
driveshaft
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3.3 Using palr of clrclip pliers, expand the
circlip that holds the driveshatft in place

Turbo diesel models

4 Mark the relationship between the jgint and
the driveshaft using a scriber ar a dab of
palnt, Attach & slide hammer to the driveshaft
nut thread.

5 Draw the Joint off the driveshalt using the
slida hammar, Use just enough affort o
overoome the tension of the intemal circlip.

inboard CV joint removal

All modeals except turbo diesels

6 Al the inboard end of tha driveshaft, use &
hammer and cantre pongh to mark the
relatlonshlp between the shaft and joint,
Remove the clrelip with a pair of circlip pliers,
then using a three-legged puller if reguired,
draw the tripod [oint off the end of the
driveshaft. Ensura that the lags of the puller
bear upon the zast canfre saction of the jalnt,
not the roller bearngs (sas llustration),

Turbo diesel models

7 Al the inboard end of the driveshalt, use a
hammer and centre punch 1o mark the
relationship between the- shalt ‘and joint
Remove the clrcllp with a_pair of circlip pliers,
than carafully slide the CV |eint from the and
of the shaft, Take grest care lo prevent the

cage and ball bearlngs from falling out -
sagurg the [oint components together with
wire or & nyion cable-tie.
B8 Aesmove the washer then slide the flange
fram the end of the shaf,

Inspection

8 Slide both rubber galters off the driveshaft
and dizcard tham; |t iz recommended that
new ones are filtad on reassembly as a mattar
of gourse. Recever the flexible washers
{whera fitted), making & note of their fitted
positions, to:gid correct refitting later.

10 Thoroughly ciean the driveshaft splines,
and CV jalnt componants with paraffin or-a
suitable solvent, taking care not to dastroy
any allgnment marks made during removal.

11 Examine the CV |olnt components for wear
and damage; in particular, check the balls and
corespanding grooves Jor  pitting and
carosion, If evidence of wear Is visible, then the
jmint must be ranewed, Note that (I the outboard
CY loint Is o be renewed on furbo diesel
models, it must be matched to the driveshatt
using the colour-coded paint markings,

12 Whare applicable, axaminathe tripod joint
companents for wear, Checl 1hal 1he three
rollers are free 1o rotate without reslstance and
arg not wom, demaged or oorroded. The roflers
are supported by arrays of neadle bearings:
waar or damage will show up g5 play in the
rallers andfor roughness in rotation. |fwear is
discoverad, the tripod [oint must be renewead,
13 Fit 8 new rubber gaiter {and where
applicable, flexible washer) to the inboard and
of the driveshaft and securs it In place on the
shaft with a clip {see illusiration).

Inboard CV joint - refitting

All models except turbo diesels

14 Using ke alignment marks mada during
removal, fit the tripod joint orto the splines of
the driveshaft, Tap It into position using a sofi
faced mallet. To ensure that tha tripod [oint
rollers and  driveshaft eplines ara not
damaged, use a socket with an intermal
dimmeter slightly larger then that of the
driveshafi as a drift, Refit the circlip.

15 Slide the gaiter ovar the tripod joint and
pack tha gaitar wilth grease from tha sanvica kit.

3.6 Draw the tripod joint off the and of the
driveahaft

313 Fit a new rubber gaiter to the inboard
end of the driveshaft and secura [t in place
with a clip

Caution: Do not alfow grease fo coma Info
contact with wehicles paintwork, &
discolouring may rasult,

Turbo diesel models

16 Slida the flangs and washer anto the end
of the shafl, than fit the joint [nto pasition on
the driveshalt splines, using the alignmenl
marks made during removal. Fit the circhp,
17 Pack the galler with grease from (hs
service kit, then slide the galter over the [ont
Briefly lift the lip of the gaiter to expsl all the
alr from the [cint, then sacure the gaiter ovar
the jaint with-a new alip.

Caution: Do not allow grease to come ity
contact with the vehicle's paintwork, &
discolouring may result.

QOutboard CV joint - refitting

18 Fit a new nubbar galter to the outboand end
ol the driveshaft end sacure it pEzu:a with-a clip.
18 Pack the CV joint with grease from the
sarvice kit, pushing It infa the ball groowves and
expaelling any ‘alr that may be trappsd
undamesath,

20 Lubricate the splines of the drive sholt
with a smear of grease, then whilst splaylng
the circlip opan with a pair of girclip pllers,
insert the driveshaft into CV joinl, obsaning
the alignment marks mada during remaval,
Note: Cin turbo diesel models, the cirle
spaps infg the CV Joint groove as e
driveghalt js (nzerted - ng circlip pilers are
raquirad. Ensure that the circllp snaps:
zacuraly Into place; pull on the shaft to ohack
that it is heid firmby in position,

21 Fack additional grease Into the joint to
displace any alr pockets, then allde the ruboar
galtar aver the joint. Briefly lIft the Hip of the
galter to expel all the gir from the joint, then
secura it in place with a alip,

22 Refit the driveshaft (see Section 2),

4 Intermediate driveshatt -
‘removal and refitting

Note 1t This procedure applies only to fubn
dfesal anginad models,

Mote 2: The intermediate shaft and beanng
are not available a5 separale spares and can
only be renewed &5 a complate assembly,

Removal

1 Firmly apply the handbrake, than jack up
the front of 1he car and support |t securely an
axle stands {see Jacking and vehicle suppon,
Remove the appropriate roadwhesl(s),

2 Unbolt the Inboard end of tha right-hand
driveshaft fram the mtermediate shaft flangs, &
described In Section 2. Suspand the dis
cannacted end of the driveshalt from a conven-
fant- polnt on the subframe. using wire or &
cable-tie; to avoid straining the |oint and gattar,

3 Draln the oll from the transmission, with
referance to Chapter 18.
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44 Unbolt the intermediate shaft from the
support bracket

4 Unbolt the Intermediate shaft from tha
suppart bracket (see lllustration).

5 Attach a slide hammer to the intermediate
shait flange and draw the splined end of the
shaft out of the transmission. Take cara to
avold damaging the oil seal, Recover the dust
zeal [see lllustrations).

Refitting

6 Bafore installing the driveshatt, examine the
ol seal in the transmission for signs of

4.5a Withdraw the Intermediate shaft from
the transmission

damage or daterioration and, if necessary,
ranaw it {it 1= advisable to renaw the seal as a
matter of course),

T Thoroughly clean the intermediate shaft
splines and the agerture In the transmission,
Fit & new dust seal to the shaft, then apply a
thin film of grease to the oil seal lips, and to
the intarmediata shaft splines and shoulders,
8 Push the shalt sguarely into the trans-
mission, taking care to avoid damaging the il
seal.

4.5b Recover the dust seal

8 Lina up the intermediate shaft bearing with
the suppart brackst, then insert the bolls and
tightan tham securely,

10 Hefit the right-hand driveshaft -as
described in Section 2, then rafit the road-
wheel and lowear tha vehicle te tha ground.
Tighten the roadwhesl Bolts to the specifiad
torgue.

11 On complation refill the transmission with
the specified quantity and grade of oil, as
dascribad in Chagptar 1B.



