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Fuel system - multi-point petrol injection models
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4Be2 Fuel system - multi-point petrol injection models

1 General information and
precautions

General information

The 1AW Webear-Marall multi-paint Injection
(MPI} =ystem is a self-contalned englne
managemeanl systam, which contrals both the
fual injection and Ignition (see lllustrations).
This Chapter deals with the fusl Injectlon
systam components only - refer to Chapter 58
for details of the ignition system components.

Tha fuel injection systern comprlzas a fusl
tank, an elactric fusl pump, a fusl filter, fusl
supply ard retum lines, a throttle body, a fusi
rail with four elgctronic Injectorz. and an
Elactronic Control Linit (EGU) together with its
associated sensors, actuators and wiring.

On pre-1988, B-valve engines and all 16-
valve angines, the fusl pump dellvers a
constant supply of fuel through a cartridge
filter to the fuel rail, and the fual pressure
regulator {located on the fuel rall) maintains a
constant fuel pregsure at the fual injectars and
raturnz axcess fual to the tank via the raturn

ling. This constant flow sysiem aleo helps o
reduce fuel temperature and prevents
vaporisation. ©n |ater 8-valve engines, a
raturniess fuel system Is used. With thiz
arrangement, the fual filter and fusl prassure
ragulator are an integral part of the fusl pump
assembly located In ths fuel tank. The
regulator maintaing a constant fual pressure in
the supply line la the fuel rall and aliows
pxcess fuel to recirculate In the fuel 12nk, by
means of a bypass channel, if the regulated
fual prassure is sxceeded. As the fuel liller is
an integral part of the pump assembly, fusl
filter ranawal is no longer necessary as part of
the malntenance and servicing scheduls,

The fusl Injectars are opened and closed by
an Electronic Contral Unlt {ECU), which
calculates the Injection timing and duration
according 1o engine speed, throttie position
and rate of opening, intel alr temparature,
coolant tamperature and exhaust gas oxygen
content informalion, received from sensars
mounted on the engine. The injectors are
cperated simultansously (le not sequentially)
and Inject half of the quantity of fuel required
on-sach lum of the crankshaft.

Inlet alr Is drawn inta the engine through

the air clesner, which containg a renswable
paper filter element. On B-yalve engines, the
Inlet air tarmparaturs |s requlated by a vasuum
operated valve mounted in tha air ducting,
which blends alr at amblent temperatura with
ket alr, drawn [rom over the exhaugt
manifold.

Idie spead |= controlled by a stepper matar
located on the side of the throttie body. Cold
starting enrichment is controlied by the ECU
uslng the coolant tempersture and Inlet alr
temparature parametars o increase the
Injector opening duration,

The exhaust gas oxygen content 8
constantly monltared by the ECU via the
Lambdafoxygen sensor, whizh s mountad o
the exhaust downpipe, The ECU then uses
thia Infarmation to meodify the Infection timing
and duration to maintain the optimum ainfust
ratlo. An exhaust catalyst is fitted to all
modsls. The ECU also controls the operation
of the activated charcoal filler avaporative
loss system - rafer to Chaptar 40 for further
detalis.

[t sheuld ba noted that fault diagnosis of tha
1AW Weber-Marelli system |s only possibla
with dedicated elactronic test equipment,
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1.1a |AW Waber-Maralii multi-point infection (MPI) system [8-valve engines)

1 Fueftank 7 Alrcleaner 13 Coolant tempersture sensor 18 Disgnostic socket

2 Fuel pump & Fuel vapour trap 74 Initake air femparaturs 20 EVAP sofennid

3 Filter (pre-1998 modals! 8 die contral steppar motor SEnsor 21 Lambdaloxygen sansar

& Fuel rai ] 10 Manifold absolute pressura 15 Oual relay 22 Hev counler

& Pressurs reguiator [pre-1958 SENEOr 14 Ignition coifs 23 AW faliure warning Nght
models) 11 ECU 17 Bpm and TOGC sensor 24 Anti-rafiux valve

6 [nfectors

12 Throttle position. sensor

18 Spark pitgs
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1.1b 1AW Weber-Maralli multi-point injection (MP1) system (16-valve engines)

Probiems with the system should therefore ba
raferred 1o a Fiat dealer for assessment, Onoe
the fault has been dentifiad, the removall
rafitting proceduras detailed in the following
Sections can than be followed.

Precautions

Warning: Many procedures in this
A Chapter raquire the removal of

fuel lines and connections, which
may result in fuel spifage. Before carrying
out any operation on the fusel system, refer
to the precautions given in Safety first! at
the heginning of this manual, and follow
them implicitly, Petrol is a highly dangerous
and valatife liguid, and the preceutions
necessary when handling It cannot be
gverstressed, Note that residual pressure
will remain in tha fuel lines long after the
vehicle was last used, When disconnecting

any fuel line, first depressurise the fuel
system (see Section 5] .

! Fuel fank 8 Dusf refay 16 Idie control stepper maotar
2 Fuel pump 10 Ignitlon switch 17 Ignition coils

3 Multi-purpose valve 11 Inertla switch 18 Spark plugs

4 Safsty valve 12 Alr conditioning compressor 19 Fuel ral

5 Anbi-reflux valve 13 Fuse 20 Pressure ragulator

i Filter 14 Throttie position sensar 21 Injectors

7 Battery 15 Intake air temperafure/pressure 22 Coolant temparature sansor
& EVAP solenoid sensor 23 Lembdaloxygan sensor

2 Air cleaner and inlet system =
- removal and refitting

Ve e

Removal

1242 cc (B-valve) engines

1 Aemove the air cleanar element as
described in Chapter 14,

2 Disconnect the outer saction from the hot
air tube and the |nlat air duct and remova it
from the engine compartment,

3 If necessary remove the inlat air duct.

4 Disconnect the large and small breather
hoseas from the inner section of the air cleaner,
then unscrew the retaining nuts and lift the
aeotion from the throttle body.

5§ Recover the sealing ring. Check the ring for
condition and renew 1 If necessary,

& Wipe clean the inner surfaces of both the
Inner-and outer sections of the air cleaner,

24 Bpm and TDC sensor

25 Engine immaobiliser control unit
26 Catalytic convartar

E7 1AW faiiuire warning light

28 EVAP canister

28 ECU

20 Diagrostic socket

21 Revaounler

4B

1242 oc (16-valve) engines

7 Rolease the hose clip and disconnect the
inlet alr duct from the resonator
illustration).

[see

AR
2.7 Releass the hose clip and disconnect
the inlet air duct from the resonator
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28 Lln-dn the twu bolts securing tha
resonator to the camshaft cover

8 Undo the two bolts securing the resonator
i this camshaft cover (see llustration),

9 Releass tha wiring loom suppart alig from
the slot on the side of the resonator lewer
axtansion, then lift the resonator off the
camshaft cover [see  [lllustrations).
Disconnect he crankcass breather hosea from
the Linderside of the resonator and removetha
rasonator from the enging,

10 Undo the nuts securing 1he sidas of the alr
cleaner to the mouriting Srackets at the front
of the engire,

11 RAelease the hosa clip and disconnect tha
imiet-air dugt fram thi throtile body,

12 Ralease the crankcase venlilation hose
fram thia pipe stub on {he camshaft cover then
ramove tha alr cleaner and inlet alr duct
assambly from tha enging (see illustration).

Refitting
13 Relitting is a ravarsal of ramoval but

rerew tha air cleaner glamant as described in
Chaplar 1A, il nacessary.

3 Inlet air temperature S
regulator - ‘@-
RO B Rl _[N

Removal

1 The thermostatically-controlisd celd alr fiap
openar, fittad 1o B-valve engines, islocated in
the air cleanar outer casing section. To-check
tha unit, discennect the air inlet duct with the
angine cold and usea mirror {o check that the
flap |z positioned to admil only hat air fram

2,12 Removing the air cleaner and inlel air
duct agsembly

2.95 Release the wiring support clip
{arrowed) from the slot on the resonatolr
fower extension .. .

tha shroud on the exhaust manifold. Mext,
warm up e engine and-chagk that tha flap
mavas te admil only cold &t from the iniet
duct, |1 the unit is Taulty it must be renewecd,

2 Remove the air cleaner elamant as
desaribed in Chaptar 14,

3 Unscrew the retgining: screw and remove
tha ragulator from the alr clesner outer section,

Refitting
4 Pafitling Is a raversal of removal,

4 Accelerator cable -
removal, refitting
an{f_aﬂ}usnﬂant

Y

1242 cc (8-valve) engines
Removal

1 Remove the air cleanar as desaribed in
Seotion 2,

2 To releass the cable from the throttle body,
unscraw the ouler cable locknuls, then
disanpage the inner cable fram the throttie
cam, and ralease the outer cable from its
mabinting brackst,

3 Warking under the instrument panal inside
the vehicls, unhook the cable frarm tha fork af
the top of the pedalamm,

4 Ralease the bulkhead grommet  and
withdritw the accelarator cabio from inside the
angine compartment.

Refitting and adjustment

5 Refitting 5 a reverse of the removal
process, but adjust tha cable (by means ot the
outer cable loeknuls) o that there I8 only a
yary small amount of free play present al the
thretile bady end of the Inner cable. Have an
asgigtant depress the accelerator pedal, end
check that the throttls cam opens fully and
relurre to the at-rest position, then securaly
tighten 1he cablie locknuts.

1242 cc (16-valve) engines

Remaval

B Disconnact the battery negative terminal
{rafer to Disconnecting tha battery in the
Aeference Section of this manual),
7 Hemove tha rasonator, air cleanar and infet
air dudt gs described in Section 2,

28b ... ﬁwn Tift 1115 resanator off the
camshaft cover

8 Undo the engine management ECU
mounting brackst bolts, release the ECU
wiring loom from e sipgort elips and move:
the ECU and wiring loom te one side lor
acness to the accelerator eabla,

G Free e accalerator inner cable from the
throftle cam, remove the outer cable spring
clip, then pull the outer cable out from e
mounting  bracket rubber grommel (see
illustration),

10 Trace the cable back to itz entry paint In
the engine compartment bulkkead and unda
the bulkhaad support bracket mounting bedt,
11 Working back aleng the tength of tha
tanla, free It fram any retaining clips or fies,
neting Ite correct rauting.

12 Warking under the Instrumient panal Inside
thi vshleia, unhooic the: cable from the fork. at
the top of the pedal arm.

13 HAelsase the bulkhead support brackel
and wilhdraw the accelerator cabls from
Inside the enging compartmant.

Refitting and adjustment

14 Relitting Is o reverse of the removal
process, nut adjust the cable as follaws
before refitting the auter cable spring clip

15 Ensunng that the throttle cam s fully
agalnst its stop, gamly pull the cabia aut of its
grammat until all free play s removed from
the iner.cable.

16 With the cabls held in this position, fit the
spring clip to tha first outer cable groove
viziola in front of the mounting bracket rubber
grommel. This should leave a small amaunt of
fresplay in tha inner cable which is necassary
to ensure correct throttle cperatian,

4.9 M:a!mumr outer nabln spring t:llp
{arrowed)
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17 Have an assistant depress the accelerator
pedal and check that the throttle cam opens
fully and returns smoothly to s stop, If
nacessary, reposition the spring clip In the
next outer cable groove and racheck the
throttle operation.

18 HAafit the remainder of the disturbed
components.

5 Engine management system
components (1242 cc, 8-valve |
engines) - removal and refitting

Mote: Refer fo the waming given in Section 1
hefore proceading,
Throitle body assembly

Remowval

i Remove the air cleaner and Inlet alr duct as
describad in Section 2.

2 Disconnect the wirng connectors from tha
throttle potantiometer, the [dle control slepper
mator and tha Inlat air temparature sansor.

3 Slacken the accelerator cable locknuts,
then disengage the inner cable from the
throttle carn and free the outar cable from its
retaining bracket. Position the cabile clear of
the throttle body.

4 Unclip and disconnect the EVAP purge
valve hose, and tha MAP sensor hose from
the rear of the throttle body then, where
applicable, disconnect the fuel pressura
ragulator vacuum hose from the frant of tha
throttle body.

§ Slacken and remove the four bolts securing
fhe throttle body assermbly to the inlet
manifold, then remove the assembly along
with its Insulating spacer,

Refitting

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

8l Examine the Insulating spacer for signs of
damage, and renaw if necessan.

&) Ensure the throttle body, infet manifold
and inswating specer mating surfaces are
chagn and dry, then fit the throtile body
and spacer, and secunsly tighten the
rataining bolts.

¢} Ensura alf hoses are corectly reconnected
and, where macassary, that their retaining
ciips are securely ightenad,

d) Adjust the accelerator cable as described
in Section 4.

Fuel rall and injectors

Removal

T Dieconnect the battery negative terminal
[refer to Disconnectfng the battery in the
Reference Section of this manual).

f Remove the throttle body assembly as
described sarler In this Section, however it is
only necessary to mave the unit 10 one slda
for eccess to the fuel rail and thersfore it |z
unnecessary to disconnact the accelerator
cable and hoses ate.

9 Depressurlse the fuel system as daescribed
in Seation 9,

10 Loosen the clips or release the quick-
ralease couplings and disconnect the fuel inlet
and, on pra-1998 models, outlet hoses from
the fuel rail. Note the fitted pozsitlons of the
hosas to aid refitting later.

11 Unplug the injector wiring harness
connectors, labelling them to aid correct
rafitting later.

12 Unscrew the bolts securing the fuel rall
aszembly ta the Inlet manifold, then carefully
pull the Injectors from the [nfet manifold.
Remove the assembly from the engine and
remaova the Injector lower O-ring seals,

13 The injectors can ba removed individually
fram the fuel rail by extracting the relevant
metal clip and easing the Injector out of the
rall. Remaove the injector upper O-ring seals
(see illustration).

14 On pre-1938 models, if necessary remove
the retaining clip and remove the fuel pressure
ragulator from the fual rail.

186 Check the electrical resistance of the
injector using & multimeter and compara It
with the Specifications. Note: If a fauity
Infector is suspected, before condernning the
Infectar, it is worth brying the effect of one of
the propretary infector-cleaning treatrmeants.

Refitting

18 Refit the injectors and fuel rail by following
tha removal procedure, in reverse, noting the
following points:

a) Rarnaw the injector O-ring seals, and
smaar them with a little Vasaline before
assembiing. Take cara when fitting the
injectors to the fuel rall and oo not prass
fhem in further than required ta fit the
retaining ciip otherwise the O-ring seal
may bie damagad,

5.13 Fual rall and Injector removal

T Fuel ral
2 Fual pressure reguiator
3 Injsclors

4 Vacuum stub cannachion
5 Fuelinlat hose
& Fuel refurn hose

7 Mounting bolts
8 Infector mourting ciip
9 Infector mounting ciip

4B
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b) Ensurg that the injactor retaining clios ars
sedursly sealed. v

¢l Make sure the fusl suoply and return hoses
are corectly fitted as nated on remaval

&) Check that all vacuunr and alectrical
cornecions are mmade comactly andg
saouraly,

8} On completion check the fuel rail and
infaciars for fusl isaks.

Fuel pressure regulator
Naote: On 1988 models onward, the fual
pressure reguiator s a0 itegral part of the fusl
pump and sanngt be renewed separately. The
following procedurs apphies to pre-18548
madals anly,
Removal
17 Bamove the air cleaner ard intet ar ducts
a3 daserbed I Section 2.
18 Depressurise  the
desaribed in Section 9,
18 Disconnecl the vacuum hose from the
part on the side of 1he regulator,
20 Esxtract the retaining clip end pull the
prassure regulator out of The fual rail.
21 FRemove the O-ring seal,
Refitting
22 Refit the fuel pressure regulator by
following the removal procedure in raversa,
rinting the {oliowing points:
a) Rerew tha O-ring seal and smaar i with a
fittie Vaseline before assembiing,
bl Whan fitting the refaning cfip, use s
suitable socke! or metal fube (o Qrass in
the three anchormge points at {he same
time.
) Aefit the vecuum hose secursly,

Idle control stepper motor
23 Refer to Chapter 44,

Throtile potentiometer

24 Refar to Chapler 44,

Intake zir temperature sensor
25 Hefer fo Chapter 44,

Manifold absolute pressure
{MAP) sensor

26 Hefer to Chaptar 44,

fual system as

8.12a Disconnect the wiring connectors
for the fuel injector harmess . ..

8.3 Disconnect the wiring connactors from
the throttle potentiometer and the idle
control stepper motor

Coolant temperature sensor
27 Refer to Chapter 44,

Crankshaft TDC sensor

28 Refer to Chapter 44,

Electronic control unit (ECU)
29 Refer to Chaplar 44,

Inertia safety switch

30 Refer to Chaptar 44,

Fuel injection system relays
31 Refer to Chapter 44

6 Enginema ent system
components {1242 cc, 16-valve
engines) - removal and raﬁtﬂng

i‘f}ﬁ'

Note: Refer fo the waming given in Section |
befone procasding,

Throttle body assembly

Removal

1 Remave tha resonator, air claanal and infat
alr duct ps described InSeaction 2,

2 Free the aceslsrator inner cabile from tha
throttle cam, remaove the outer cable spring

clip, than pull the-outer coble out from itz

micunting bhracket rubbergrommet.

3 Disconnest the witng cdnnectors fram the
throtlle potentiomster and the ldig control
stepper motor (see illustration).

6.12b ,..and intake air
femperature/pressure sensor

4 5Slagken and remove the three: b
sacuring the thrattie body assembly o ke
Inlgt manifold, then remove the ﬂssamhy
along with its insulating spacar. As the throls
body s witndrown, disconnact tha vacuim
hose from the underside of the unlt; 5

Refitting

& Retitting s a reversal of the remaoval poe
cedure, bearing In mind the fellowing ponts
&) Examine the insulaling spacer for signsol
damage, and renew If necessary,
b)-Ensure the throttle bady, Infet manifold
and fnsulating spacer maling suraces 1%
claan arnd dry, then G the throtle body
and spacar, and seclirely Hghiten the
refaining bolfs,
&) Adjust the accelarator cable ag dascnbag
in Section 4,

Fuel rail and injectors

Removal

6 Disconnact the battary nagative termib
{refer to Disconnecting the battery in I_h_!-l
Refarsnce Soection of this mancal),

T Aemove {he resangtorn, alr clegner and inl:
air duct es described in Section 2.

8 Free the acceleratar inner cable from! thl*
throftie cam, ramova the outer nah]amnrg.
clip, then pull the outer cable out from -‘lH.
mounting bracket ruboer grommaal,

8 From the side of tha throttie hud'(
disgonnect the wiring connectors from B
throtile potanticmatar and the ledla mﬂ!r&.
stepper motar

10 Depressurise  the
described in Saotion 3,
11 Loasen tha clips or releasa the quw":;

fuel &ystem

ralease couplings and disconneat the uel inid
and outlal hases from the left-hand and of
fual rail, below the throtthe body, Moje R
fittad positions of the hoses lo aid refitig
Iater. Undo the support bracket rataining I:H:P
and mova the fual hazes o onaside. ]
12 Disconnect the wirlng connectors forthe |
fuel Injector harmess and the [ntaks &l
tamperature/prassure sansof (aee !
illustrations).

13 Disoconnect the fusl pressure regulaton
vacuum hose and the EVAP purge vaive e
[ses illustrations),

6.13a Disconnect the fuel pressura
regulator vacuum hose ..,
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6,13b . ., and the EVAP purge valve hose

14 Undo the two bolts securing the plastic
nlet manifold upper sectlon to the lower
saction. Feleasa the spark plug HT lead from
ke location groove in the manifold upper
szedlan, than dift the upper saction, complate
with throttle body, off the engine (see
llustrations). Aecover the C-nngs from the
manifald parts.

15 Unscrew the two bolts securing the fuel
fall assembly to- the inlet manifold lower
seation, then carefully pull the injectors from
{he inlet manifold {see Illustration). Remove
{ha assembly from the englne and removea the
rpatior lowar Q-ring seals.

16 The injectors can be removed individually
frami the fuel rall by disconnecting the wiring
connector, axtracting the relevant metal clip
ind easing the injector oul of the rail. Remove
e Injgctor upper O-ring seals,

17 Check the electrical resistance of the
imector using a multimeter and compare it
with the Specifications, Note: If a faully
fnigctor i5 suspected, before condsmning the
Infeston, it s worth treing the effect of one of
me propnetany injectaor-cleaning freafments,
Retitting

1B Refit ihe injectors and fual rall by following
e removal procedure, In reversa, noting the
falowing points:

il Rensw the imector O-nng seals, and
smear them with a litile Vaseling befare
assambling, Take care whan ftting tha
Infectors ta the fus! rail and do not prass
tham in further than-required to fit the
refaining oo otherwise the O-ring seal
fmay be damagead.

B15 Fuel rail securing bolts {arrowed)

section retaining bolts. . .

) Ensure that the injactor rataining clips ara
securaly seated,

o) Renew the sealing O-rings fitted bafween
the manifold uppar gnd lowar sactions if
in any doubt about their condifion,

o) Make sure the fusl supply and return hoses
ara corrachly fitted as noted on removal,

&) Check that all vacuum and elecirical
connections are remade cormaatly and
sacuraly,

) On complation check the fuel rall and
injectors for fusl leaks.

Fuel pressure regulator

Removal

18 Remove the rasonalor, alrf cleaner and
Inlet air ducts as described in Section 2.

20 Depressurise the fuel system as
described In Section 9.

21 Dizsconnect the vacuum hose from the
port on the side of the regulator.

22 Extract the retaining clip and pull the
pressure regulator out of the fual rmaill.

23 Remaove the O-ring seal.

Refitting

24 Refit the fusl pressure regulator by
following the remaoval procedura in reverse,
nating the faliowing paints:

a) Renew the O-nng seal and smear it with a
hitle Vasealine bafore assembling.

b Whean fitting the refaining clip, usea
suifable socket or metal fube fo press in
the thres anchorage points at the same
tirma.

¢} Refit tha vacuum hose securaly.

Idle control stepper motor

25 The idle control steppar motor is an
Intagral part of the throttle body and cannot
be Individually renawed,

Throttle potentiometer

26 The throttie potentiometer |5 an integral
part of the throttle body and cannot be
Indlvidually renawead,

Intake air temperature/pressure
sensor
Removal

27 Bemove the resonalor, air cleaner and
Iniet air duct as describad in Saction 2.

6.14b ... and lift off the manifold upper
section and throttle body

28 Digconneact the sensor wiring connectar,
lpcated on the right-hand side of the |nlet
manifold upper section.

28 Undo the two screws and remove the
sansar from tha manifold.

Refitting

30 Refitting is a reversal of the removal
procedura,

Coolant temperature sensor
31 Refer to Chapter 44,

Crankshaft TDC sensor
32 Refer to Chapter 44,

Electronic control unit {ECU)

Removal

MNote: The engine managemeant system has a
leaming capability which allows the ECU fo
store detalls of the engine’s running
characlenstics in its memony. This mamony will
be erased by the disconnection of the batfery
cabiles, with the raswf that the enging may fole
roughly, or fack performance for a while, unil
the enging's charactarnstics are re-leaml.

33 The ECU (electronic control unit} s
Iocated on the right-hand inner wing panel.
34 Disconnect the battery negative terminal
{refar to Disconnecting the baltery In the
Reference Section of this manual).

35 Undo the mounting bracket nuts and
withdraw the unit from the inner wing (see
ilustration).

36 Disconnect the ECL wiring connector,
then remove the unit frem the angine
compartment.

6.35 Undo the mounting bracket nuts and
withdraw the ECU from the inner wing

4B



4Be8 Fuel system - multi-point petrol Injection models

Refitting
37 Aefitting s a reversal of removal making

sire that the wiring connector (& securely
reconnactad.

Inertia safety switch
38 Rafer to Chapter 44,

Fuel infection system relays

Removal

38 The fusl injection: systam twin ralay Is
located under a plastic cover on the englne
compartment bulkhaad,

40 The main purpose of the ralay 1s fo supply
current ta the fuel pump. lgnltlon coils, oxygen
sensor, [njectors and EVAP solenald: The refay
iz controflad by the ignition swiléh. A 15 amp
fuse, profecting 1he fugl pump, oxygen sensor
and EVAP salenoid 5 located adjacent to the
ralay,

41 Aemove the cover and pull the relay
directly from lis sockat,

Refitting
42 Refitting is a reversal of removal.

7 Fuel pump and
fuel gauge sender unit -
removal and refitting

HEE

Removal

Nota: Rafarto the wammg given in Section 7
bafore proceeding,
1 Blsconnect the battery negative terminal

(refer to Disconneciing the baltery In the

Reference Section of this manual),

2 Depregsurise the fuel system as described
in Section 9,

3 Aesmove the rear =eat sz described In
Chapter 11, Priss the fuesl pump access cover
out of the floor panel ta galn acoess to the
pump unit, On later models, unde the three
retaining screws to release the cover,

4 Disconnact the wiring connector,

6 Bearing In mind the warning given In
Saction 1, disconnest the fuel supply and,
whers applicable, the return lines from the
pumE unit by pressing the tabs. Plug the ends
of the lines or cover tham with adhesive taps,
6 Using a suitabla tool, unssraw the large ring
nut and carefully withdraw the fusl pumpiual
tank sender unit assembly from the fuel tank,
along with its sealing ring.

T I necessarny, the unit can be dismantled and
the pump and sanider unlt separated, If this is
the casa, carefully note the correct fittad
positions of all compenents while dismantiing
the unit, and wsa these netes on reassembly to
araura 1hat all items are cormeatly fited.

Refitting

8 Refitting is a reversal of lhe removal
procedurs using a new sealing ring. Prior to
refitting the actcess cover, reconnecl the
battary, than start the englne and check tha
fuel line unionis) for signsof leskage.

8 Fuel tank -
removal and rafitting

Refer to Chapter £A,

9 Fuel injection system -
damﬁsmm

Note: Refer fo tha warning given in Saclion 7
before procesding.

Warnirig: The folfowlng procedure
A will merely refieve the pressure in

the fuel sysiem - remember that
fuel will still be present in the system
components and take preceutions accord-
ingly befare disconnecting any of them.
1 The lusl system referred to (0 this Section |s
defined as the lank-mounted fuel pump, the
fuel filtar. the fuel rail, tha fuel jnjectors, and
tha metal plpes and flaxible hoses of the fuel
lines betweoan thess gomponents, All thase
contain fuel which will be under pressure
while the engine |s running and/ar while the
Ignition is switched on. The pressure will
ramain for some time after the lgnitian has
baan switched off, and must be rellsved
betore any of these components are disturced
for servicing work,
2 Disconnect the battery nagative terminal
irefer to Disconnacting the battery In the
Referance Section of his manual),
3 Have alarge rag ready 1o cover the union o
he disconnected and, If possible, place a con-
talner beneath the relavant connection/union.
4 Slowly loosen the connection or unlan nul
[as applicable) to evoid 8 sudden release of
pressung, and ensure that the rag is wrapped
arnund the connaation to catch any Tuel spray
which may be expelied. Once the pressure is
released, disconnect the fuel ling, and Insart
plugs to minimise fuel Idss and pravent the
antry of dirt Into the fuel system. Note that on
later madels, quick-ralease fuel couplings ara
uged on many of the 1uel ling connections. To
releass these couplings, deprass the two olips
on the side of the coupling while keeping the
fual ling pushed In. With tha dlips depressed,
slowly withdraw the fuel line from the coupling
allowing the fuel pressure to releass, than
withcraw the fusl line fufly.

10 Inlet manifold -
removal ard refitfing

Note: Aefer to the waming. given in Section 1
before proceeding.

1242 cc (8-valve) engines

Removal

1 Ramove the throttle body assembly as
described in Seation 5,

2 Remove the fuel rall and injectors &

desoribed In'Section 5.

3 Drain the cooling systam ss describedn |
Chaptar 1A

4 Disconnect the wiring connpector from ihe

coolant tamperature sensor (situated onthe

left-hand side of the manifald).

$ Undo the bolt securing the accalarf

cable mounting bracket to the manifold, an

position it clear of the manifold,

6 Slacken the rataining clip and discanned

the coolant hose from the rear of the mandokd
T Disconnect the brake vacuum hoge,

8 Undothe seven manifold retainlng nuts sd

bolts, and remova the manifald from th
enging. Remove the gasket and discand Kk
new one should be used on rafitfing,

Refitiing

9 Refitting is & reverse of the remadvd
procedura, noting the fallowing points:

&) Ensure thal the menifald and cylindar head!
rmgling surfaces are clest and dry, and fifa
mew manifold gasket. Aofit the manifol
and sacurely tighten s retaining nufs.

b} Ensire ail refevant fioses ars reconnecisd
o their onging! positions and are sacusl
held fwhere necessary) by the refaining
oS,

) Rafit the fuel rall and infectors, and the
Ihrotile body gssembly wilh referanca i
Seotfon 5.

d} G complation, refiif the coaling system
&5 describad Jn Chapter 14,

1242 cc (16-valve) engines

Removal

10 Disconnect the battery negative tarming
{refer to Disconnecting the battery in the
Reference Saction of this manual),

11 Remove the resonator, air claansr and
inlet alr duct a5 describad In Section 2.

12 Draln the oooling system as described ©
Chapter 14, 1
13 Free the scceleratar Inmer cable from ihe
throttle cam, remeve the outer cable spring
¢llp, then pull the outer cable out from it
mounting bracket rubbar grommat.

14 From tha =zide of the throtile body
dizconnect the wirlng connectors from ke
throttle potentiometer and the idls ontrd
stepper motor. Disconnect the coolanf
temperatura sansor wiring connector locatsd
in tha Inlet manifold balow the throtiie hl:H:hr
and disconnect the brake servo vacuum hese:
15 Disconnect the wiring conneclars for the
fuel injactor harmess and the |ntake d
temperature/preassura S8Nsar, thep
disconnect the fuel pressurs requletor
vacuum hose and the EVAR purgs valve hoss
[see lllustration), ]
16 Undo the two bolls securing the. plaste
Intet manifold upper section to the lows
saction, Raleasa the spark plug HT lead from
the locatlon groove in the manifold upps
saction, then liit the upper section, complet:
with throtile body, off the angine. Becover (he
O-rings from the manlifold pons,
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17 Unsgraw the two boils securing the fual
fall sssembly to the inlet manifold lowear
saction, then carefully pull the Injectors from
fhe manifold, Lift the fual rall and injector
aszambly, with fuel hozes still connectad, and
pesition it to one side (sea llustration).

18 Disconnect the heater hese from the
manifald 2tub.

19 Unda tha engine cil dipstick tube brackst
retaining bolt and the two bolts securing the
wiring harmess suppon clips to the manifold.
20 Unda the ten manifold retaining nuta and
ramove the manifold from the cylinder head
studs, Femove the gasket and discard t; a
ne one should be used on refitting,

Refitting

2 Refitting 1= a reverse of the removal

1045 Disconnect the wiring connectors and hoses fram the fuel
rail and manifold

T Fual injector harmeass wiring connector

procedure, noting the following points:

al Ensure that the manifold and cyfindar head
mating surfaces are clean and dry, and fit &
naw manifold gasket, Refit the manifold
and securely tighten its retaining nuts,

b} Renew the sealing O-rings fitted batween
the manifold upper and [ower sections if
in-any doubt about their condifion,

o) Ensure all relevant hosas ars reconnectad
o their onginal positions and are securaly
hald (where necessary] by the retaining
Chps,

o) Renew the injector C-ring seals, and
smear them with a little Vagsaling before
assambling.

@) Adjust the accelerator cabla as described
in Section 4.

i_"'«. - -

i Cn compielion, refil the cooling systam
&5 described in Chaptar 14.

11 Fuel injection system -
testing and adjustment

Refar to Chapter 44,

12 Unleaded petrol -
general information and usage

Rafar to Chapter 44,

10,17 Lift off the fuel rall and injector assembly, with fuel hoses

still connected, and position it to one sida

2 Infake air tomperature/prassyre sEnsor wining connecior

i Fusl pressure regulater vacuum hose
4 EVAF purge valve hose
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Chapter 4 Part C:
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Fuel system - diesel models

Contents
Accalerator cable - removal, refitting and adjustment ..., . ... 3 Idie speed - checking and adjustment ... ooalay Bee Chapter 1B
Air cleaner and inlet system - removal and refitting ... . .. Ml 2 Injection timing - checkingmethods . ..ovv i oiiecarinnan e, G
Ar cleaner filter element - renawal L, .. ..v.00 ... . 508 Chapter 1B Injection timing {Bosch fuet injection pumgp) - nhanldng and
Fuigl fillar ronewal . ... vvvemanrnrroaansironsns See Chapter 1B adjustment . Tish bk dois T
Fusl gauge sender unit - removal and refitting .. .......ooo0 0 10 Injection timing {Lu::a.s fuel In]al:tinn pumpb checklng and
Fua! injectlon pump - removal and refiting ..o occeveeiieaane 5 -1 LT T T S PR R RS S e PR B
Fuel injectors - lesting, removal and rafitting .. ..., O Inlet manifold - removal and refitting . ...... T e b R 12
Fuel system - priming and bleading: ... aai e 4 Turbocharger - descrption and precautions o .oeee v veaea 13
Fueltank - removal and refithing ... i .11 Turbocharger - examination and renovation ,,..occveiiieaaan 15
General information and precautions ............. . ..coo0000 1 Turbocharger - removal and refitting c.oooou e Tl 14
Degrees of difficulty
Easy,sutablefor 2., | Fairyeasy, sutable S | Fairly difficult, % | Difficult, suitable for gé Very difficult, &
novica with lithe % for beginner with 2 | suitable for competent & | experienced DIY 3y | suitable for expert DIY &
sxperience A | someexperience 2y | DIY mechanic "“.k\ mechanic %_ or professional &:
Specifications
General
T ] e e TR R S R Aear-mounted fuel tank, distributor fuel injaction pump with integral
transfer pump, Indiragt Injection, Turbocharger on TOS, TD and TOSX
medals
FTT T o] S e e e e o S P R R 1-3-4-2 (Mo 1 at timing belt end of engina)
Injection pump (Bosch VE)
Diractbon of FORBLON | ot s e e o i Y e e e Clockwise, viewed from sprocket and
Static timing:
ENging posiion . . oo cvcviimemnsiiitestonerapanasdiiidaaan Mg 1 piston at TDC
Pump timing measurament .. ... v R e 0,93 + 0.05 mm
Weximurm angine Speed .. vee it s n e Ao o 5200 to 5300 rpm
Injection pump (Lucas/CAV FT0B)
1 BT = ey A e S ) A A AR ol Clockwise, viewed from sprocket end
Satic fiming:
Engine position ...... R [k e ke o e (O Mo 1 piston at TDC

Pump timing MeESUFEMENT ..o cavaiai it i i r e e
Maximum engine speed

Injectors
TypE oo
Opening pressure:
HBeE s e R SN e T Y O T A AL 7
Lucas:
B e e o S e L T sririases T et LA
After running in i b TR e P LR A

RPM sensor
Sansar-to-flywheel rlng gaar teeth gap ........... O ]
Wirding resistance . e R e et i

D° = 1% TOC {Note: Value shown on pump - 52 text)
5150 = 50 rpm

Pintie
150 to 158 bar

124 1o 131 bar
116 10 123 bar

0.25to 1.3 mm
880 « 100 chms

4ac
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Tarque wrench settings Nm
Fusl injection pump rear brackel o oee e SRR
B LT W T R e 25
Fuel injectars | e e Sl S I e R LY SR 1
Fusl phpe uniar (s © . oo e e e e e ae an
2 e e L R R et S e e et e KR 24
Lewar ofl filter mounting und Inle-:.tlon purnp muuntlng nut Ao A |
Turbocharger to exhaus! manifald ... .o .. cesressasa A0
Uppar oil fiter mounting and injection pump muuntlng nul relli e oY

It 1t

1 General information and
precautions

General information

The fuel systern consists of & rear-mounied
fuel tank, a fusl filler with intagrat water
aaparator, & fuel injection pump, Injectors and
asscoiaied componants, A turbocharger iz
fittad to TOS, 7O and TDSX models,

Fual Is drawn from the fusl tank to the fust
Injection pumg by g vane-type transfar pump
Incorporated in the fual injectlon pump.
Before reaching the pump, the fuel passes
through a fuel filkar, where foreign matter and
watar aro remaoved, Excess fusl lubricates the
maving companents of the pump, and |z then
raturmad Lo the tank. On turbo modals with the
Hosch fugl Infection syetem, an alectically
aperated heatar 5 Incorporated (0 the lusl
filter hiouaing,

Thi fual injection pump is driven st half-
cranhshall spead by the lming bel. Tha high
pressure reguired 1o infect tha fual inte the
pomprassed alr in tha swirl chambers |s
achleved by & cam plata agting on a singla
piston on the Beosch pump, or by two
opposed plstong forced togather by rollérs
running In g ¢am rng on the Lucas (GAV)
purnp, The tusl passas through & central ratar
with @ single autfat drillling which allgns with
ports lgading ta the injector plpes.,

Fual meataring is controlled by o centrifugal
govarnar, which reacls to gooelerator padal

1.5 Slap s:_uiennfd on the injection pump

pasttion and angine spesd. The governar ls
lIirked to & metaring valve, which Increasas or
docraases the amount of [uel deliversd ‘at
each pumping stroke. ©n turbocharged
madels, a separate device also Increasas luel
delivery with increasing boost pressurs,

Baslc Injection timing is determined when
the pump s fitted, When the angine g
unning, It s varied sutomatically to suil tha
pravailing engine spasd by a mechanism
which turns the cam plate or rng.

The fowr fuel injectors produce a
hemogensaus spray of fuel Into the swirl
chambers located In tha cylinder head, Tha
injectors are calibrated to open end closs at
critical prassures 1o provide afficient and aven
combuation, Each injgctor neadls is lubricated
by fusl, which accumulatas in the spring
chamber and is channelled lo the Injection
pump return hose By leak-off pipes

Bosch ar Lucas fuel syatem componanis
may be fitted, depending an the modal,
Components from the latiar manufagiurer ara
marked elther AV, Roto-dissel or Con-
diesel, depending on their date and placa of
manufaciure, With the exception of the fual
filter mssembly, replacement components
must be of the same make as those criginally
fittect,

Cold gtarting Is assisted by preheater or
glow plugs fitted to 2ach swirl chamber. On
the Bosch injaction pump, an autamatic cold
Injaction advance device operated through a
thermal switch, advances the Injection timing
by Increasing the fuel pressure. The dévics
operates al goolant temperatures below 55° 0,

A stop solencld cuts the Tuel supply to the
Infection pump rotor when the ignition &
switchad ofl (see ilustration).

Frovided that the specified mainienangs &
carried aut, the fusl Injaction daulpmant ¥
give long and troubla-free serics. Th
injection pump itsell may well cutlzst the
enging. The maln potential causs of damage
to-tha infection pump and injectors is det of
water in the fusl,

Servicing of the injaction pump and inecir
s very limited for the home maghenic, ad oy
dismantling or adjustment other than g
described in this Chapter must ba entrusted o
a Flat dealer or fusl injestion specialisi. ]

Precautions

Warning: It Is necessary to fate

certain precautions when warking

on the fuel sysiem components,
particufarly the fuel infectors. Befor
carrying out any operations on the fusl
systom, rafer to the precautfons given i
Safety first! at the beginning of this
manual, and to any additional waming
notes at the start of the refevant Sections

2 Air ﬂlaﬂnnrﬂnd infet mtm'n
- remaval and refitting

Removatl

1 Ramove the alr cleaner elémen! &
deserbed In Chapter 18 {see illustration).

2.1 Releasing the air cleaner cover clips
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2.7b ...and remove the inlet air duct
assembly

28b ... remove the air cleaner body . . .

Non-turbo models

¥ Disconnect tha intermediate air duct from
{he air cleaner cover and the resonance box.
3 Dizconnest tha inlet duct from  the
rasonance - box and unboll It fram the frant of
the engine compartment,

4 Unserew the mounting nuts and remeve the
resgnance box, Mote tha location of the
special spacers.

§ If necessary unbiolt and remove the support
frackets for the resonanca box.

Turba models

§ Disconnect the intermadiate air duct from
{he alr cleaner cover and front Inlet air duct
nssamibby,

7 Unbolt amd remove the inlet eir duct
assamily [see illustrations).

B Disconnect the air ducts from between the
sircleaner and turbocharger, and batwean tha
furbocharger and inlet manifold.

42 Remove the spring clip and release the
inner cable

28¢ ...and spacers

9 Unscraw the mounting nuts and remove the
alr cleaner body. Mote the lecation of the
special spacers (see illustrations),

Refitting
10 Reafitling is & reversal of the removal
procadure,

3 Accelerator cable - =

removal, refitting A

and adjustment "k
Removal

1 Remove the air inket ducting as described in
Section 2.

2 Working In the enging compartment,
remave the aylindrical spring clip, and release
the Inner cable fram tha laver (see
lustration).

3.3 Removing the outer cable

2.9a Unscrew the mounting nuts ...

3 Pull the outer cabla fram the grommet in the
fuel Infaction pump bracket (ses illustration).
4 Aelease the cabla from the remaining clips
and brackets in the engine compartmean,
noting its routing.

5 Woarking under tha instrument panel inside
the vehigle, unhook the cable from the fork at
the top of the pedal arm,

6 Aeleaze the bulkhead grommat and
withdraw Ihe accelarator cable frem inside the
angine compartment.

Refitting

T Hefitting Is a reversal of remaoval, but ansure
that tha cable is routsd as noted before
removal, and on completion, adjust the cabla
as follows:

Adjustment
8 Ramove the spring clip from the accet-
egrator outer cable (see [llustration),

Ensuring that the control lever is against its
stop, gently pull the cable out of its grommet
until all free piay is removed from the inner
cable.

9 With the cable held in this position, refit
the spring clip to the last exposed outer
cable groave i front of the rubber grommet
and washer, When the clip is refitted and the
outer cable is raleased, there should be only
a zmall amount of free play in the Innar
cable.

10 Have an assistant depress the accelarator
pedal, and chack that the control laver opens
fully and returns smoothly to is stop.

3.8 Removing the spring clip from the
accelerator outer cable

4C
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5.8 Unscrewling the rear support bracket
bolt (Bosch)

4 Fuels
pnmlngﬁd bleeding

The injection pump s sell-priming and na
-special procadures are nagessary o prime the
fugl sysiem, However where the lual syatam
has baan camplelely drainad it iz haipful o
loasen the injector unlon nuts While turning
the englne on the starler motor In order to

purga frapped air.

<

5 Fuful.lﬁliaéﬂﬂn ump
removalkand rafittin

Removal

1 Disconnect the battery negative terminal
irafer to Disconnscting the baltery |n the
Reterence Section-of this manual),

2 Remove the timing belt and Injection pump
sprocket as-described in Chapter 25,

4 Disconnact the accelerator cable from the
fuel injection purmp, with reference Lo Section 3,
4 Locsen the clip, or undo the banjo uslon, and
diseennact the fuel supply hoss, Recover the
saaling washers from the banjo union, where
npphcable, Cover the open endol the hose, and
rafit and cover the banjo bolt to keso dirt out.

5 Dlsconnect the main fual return pipe and
the injector leak-off relurn pips banjo unlon.
Recaver the sealing washars from the banjo
union. Agaip, cover the open end of the hosa
and the banjo balt to Keep dirt oul.

6.2a Hnmnva the rubber bung . ..

5.10a Injection pump lower mounting bolt
removal [Bosch)

6 Disconnect all relavant wiring from the
AU,

7 Unserew the union nuts securing the
Infector pipas fo the fuel Injection pump and
Injectors., Ceunterheld the unions on the
pump; while unscrewing the pipe-to-pump
union nuts. Remeve the pipes as a.sal, Cover
apen unions to Keep dirt oul, using small
plastio bags, or fingers cut from discarded
{but cleant) rubber gloves,

8 Mark the fual Injection pump in relation to
the mounting bracket, using a seriber or fait
tip pen. This will ensura the correct pump
timing is retained when rafitting,

8 Unsorew the bolis) from the rear support
bracke! [see illustration).

10 Unscraw the maunting nuts/bolt, remove
the spacial brackat, then remove the injection
pump fram the mounting bracket/housing
(see iHlustrations),

Refitting

11 Lecate the injection pump in the maunting
bracket and allgn the marks made on the
pump and brackel befare ramoval, If a new
pump is being fitted, transfar the mark from
the old pump 1o ghve an spproximate setting.
Locate the special brackst and fit the
nuts/balt loosaty,

12 Ralil the rear supparl bracket and fit the
boits foosely,

13 Set up the Injactian timing, as describad
In Sections ¥ and 8 (as applicatla).

14 Reflt and reconnect the infectar fuel pipes,
15 RAeconnect all relevant winng to the pump,
16 RAeconnect the fuel supply and return
hoses, and tighten the unions, 8s epplicabls.

8:2b ...when checking the injection pump
timing dynamically. Timing marks shown
on flywhesl and transmission casing

5,108 ﬂemmﬂng the spar,laj injection

pump mounting bracket {Bn-s_r.hl_

5.10¢ Hammrlng the injection pump
[Bosch)

Use new sealing washérs on the banjo unions,
17 Reconnest and adjust the accalerstar
cabie with reference to Sactlon 3.

18 Refit tha [njection pump sprockel aad
timing balt as dascribed in Chaptar 26,

19 Heconneat the battary negative teminal
20 Start the engine, and check far am
leakage at the fusl unions: To enable the
anglne fo slant It may be necessany to-loose
tha Injector unlon nuts while turing the
anglne on the starter motar in ardar to purgs
trapped ailr,

21 Checkand If necessary adjust the [die spesd
as described in Chapter 18,

6 Injection timin
checking n mathgds

1 Checking the injection timing Is not.g
routine aperation, It Is oniy necessary sfter i
injaction pump has bean disturbed.

2 Dynamic timing equipment does exist, but
is unlikely 1o be avallable o tha hams
mechanic., The- eguipment works by
ponvering pressure pulses in an injectar pip
Into electrlcal signats. If such squipment =
ayallable, uss it In accordance with ks
maker's instructions using the timing mark o
the fiywhes! fsee lllustrations).

3 Statlc timing as described n this Chaptar

gives good results if caried out canafully, A dia
test indicatar will be nasded, with probes and
adapters appropriate to the type of Injectian
pump. Read through the procedures beles
staring work, 10 find owt what b5 involeed.
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i o &
; npump) - X
 checking and acustrnent PoR

Caution: Some of the Infection pump
sottings and access plugs may be sealed
by the manufacturers at the faclory, using
pant or locking wire and fead seals. Do not
disturt the seais if the vehicle is still within
the warranly period, otherwise the
warranty will be invafidated. Also dao not
altampt the timing procedurs unfess
accurate instrumeniation is available.

Neote: To etieck the infection pump timing &
soecial timing probe and mounting bracket is
equired. Without access fo this plece of
aguipment, Injection pump timing shouwld be

‘anfrusted to & Flat dealer or other suitably
epuipped specialist,

1 lfthe Injection timing is being checked with

‘the. pump in position on the engine, rather
then &= part of the pump refitting procedure,
disconnact the battery negative terminal (rafar
{o Dfsconnecting &he battery in the Referance
Zaotion of this manual), and remove the alr
gl ducting from the front of the engine.

12 Unscraw the union nuts and disconnact thea
Injector pipes from the injection pump and
infecters, Counterhold the unlons on tha
pump, while unscrawing the pipe-to-pump
Urien nuts. Pamova the plpes as a set, Cover
ofan unians to keep dirt cut, using small
plastic bags, or fingers cut from discarded
fbut eleanl) rubbar gloves,

3 Raferring to Chapter 2, ast the engine al
TEC on cylinder Mo 1.

4 Unserew the access screw, situated in the
tantre-of the four injector pipe unions; from
fve rear of the Injection pump (see
llustration), As the screw |5 removed,
pasition & sultable container beneath the
pump to- catch any escaping fuel, Mop up any
spllt fusl with a alean cloth.

& Bcraw the adapter inta the rear of the pump
and mount the dial gauge in the adapter (see
Wustration). If access to the special Fiat
sdapter cannot be gained, they can be
purchased from most good motor factors,
Pasition the dial gauge 5o that its plunger is-at
fhe mid-point of its travel and securaly fighten
Ihe edapter locknul,

" § Slowly rotate the crankshaft first back then
forwards whilst observing the dial gaugs, to
gatarming when the Injection pump piston s
‘gt the bottomn of Its travel (BOC), When the
piston Is correctly positienad, zero the dial
gauge.

7 Rotate the crankshaft slowly in the correct
girection until the TODC timing marks are
Higned on both the crankshaft, camahait and
Fection pump sprockets.

B The reading obtained on the dial gauge
ghould be equal to the specified pump timing
magsuremant given in the Specifications at
e start of this Chapter. If adjustmant |s
neceasary, slacken the front and rear pump
meunting nuts/bolts and slowly rotate the

7.4 I.:Irlst:rew the access screw from the
rear of the Injection pump (Bosch)

pump body untll the paint is found whera the
spacifled reading Is obtalned. When the pump
ig correctly positionad, tighten both its front
and redar mounting nuts and Dolts sacurely,

8 Aotate the cranksheft through one and
threa quarter rotations In the normal direction
of rotation, Find the injection pump piston
BDC as described in paragraph & and zero the
dial gauge.

10 Actate the crankshaft slowly in the corract
diraction of rotation until the TDC marks are
aligned. Recheck the timing measurament,

11 W adjustment is necessary, slacken the
pump mounting nuts and bolts and repeat the
operations In paragraphs 8 ta 10,

12 Whan the pump timing |s correctly set,
unscraw the adapter and remove the dial
gauge,

13 Refit the screw and sealing washer to the
pump and tighten it securaly.

14 If the procedure is being carried out as
part of the pump refitting sequence, proceed
as described in Section 5,

15 |f the procedure s balng caried out with the
pump fithed to the engine, rafit tha injector pipes
fightening thelr union nuts 1o the specliied torqua
setting. Reconnect the battery and refit the alr
infet ducting,

16 Start the englne, and check far any
Ilgakage at the fuel unions. To enable the
engine to start it may be necessary to loozan
the injector unien nuts whila turning the
angina on the starter motor in order 1o purga
trapped alr.

17 Check and If necessary adjust the idle spesd
as described in Chapter 18,

B.4 Removing the injection pump timing
inspection plug (Lucas)

7.5 Dial gauge and adapter (Bosch)

B Injection timing X
(Lucas fuel injection pump) - N\
checking and adjustment q"‘:

Caution: Some of the injection pump
settings and access plugs may be sealed
by the manufacturers at the factery, using
paint or locking wire and lead seals. Do not
disturb tha seals if the vehicle is still within
the warranty perod, otherwise the
warranty will be invalidated. Also do not
attempt the timing procedure unless
accurate instrumentation is available.

Mote: To check the Injection pump Hming a
special iming prabe and mounting brackat iz
required, Without access to this piece of
aguipment, infection pump timing should be
entrusted to g Flat desler ar other suitably
eguipped specialist,

1 If the injaction timing is being checked with
the pump in position an the engina, rather
than as part of the pump refitting procedure,
discaonnest the battery negative terminal (rafar
to Diseonnecting the baftery in the Referance
Section of this manual), and remove the air
Intet ducting from the frant of the angine,

2 Unscraw the unlon nuts and disconnect the
injector plpes from the injection pump and In-
|ectors, Counterhold the untons on the pump,
while unscrewing the pipe-to-pump union
nuts. Aamove the pipes as a set, Gover opan
unions to kKeap dirt out, using small plastic
bags, or fingers cut from discarded (but
claan!) rubber gloves.

3 Referring to Chapter 2C, sat the engina at
TOC an cylindar Mo 1, then turn the crank-
shalt backwards {anti-clogkwise) approx-
irmately & quartar of a turn,

4 Unsorew the access plug from the guide on
tha lop of the pump body and racovar the
sealing washer |see lllustration). Insert the
special timing probe Inte the guide, making
sure It s correctly seated against the guide
sealing washer surface, Mote: The timing
probe must be sested against the guide
sealing washer surface and not the uppar lip
of the guide for the measurement to be
acolrala,

5 Mount the bracket on the pump guide
{uging sdapter 1o0ol) and securaly mount the
dial gauge {dial test indicater) In the bracket
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8.5 Dfal:gauge (1}, mounting bracket (2)
and setting rod (3) In position on the
injection pump (Lucas)

sa that [is tp Is In contact with the brackat
lrnl-:aga {see |llustration). Paosition the dial
galge 5o that its plunger is-at the mid-point of
its traved end zero the gauge,

6 Fotate the crankshal slowly in the correct
direction of rotation (slockwize) until the
gtankshatl |g posltionad at TDC on Mo 1
piston with all the sprocket timing fmarks
aligned.

T Chack the reading on the didl gauge which
should corréspand 1o the value marked on the
pump-(thera is-a tolerance of = .04 mm), The
timing value ray be moerkad on a plastic disc
gttached to the front ol the. pump, or
alternatively an a teo attached to the pump
control |ever (see illustrationa),

B IFadjustment is negessary, stacken the front
pump  meunting nuts/balt and the raar
mounting bal, then siowly rofate (he pump
body until the point is found where the
spaclfied reading ls obtained on the dial
pauge (acoess to the lower frant bolt is gained
through ths hale In the injection pump
sprockath, When the pump s correctly
pasitionad, tighten bath its frant maunting
nubsboll and the raar bolt to their specified
forque settings.

o Withdraw the timing probe shghtly, so that
it iz positioned clear of the pump rotar dowel,
Aotata the crankshaft through ene and three
guarter rotations in the normal direction of
rotatlon,

10 Slide the timlng probs back Ity position
ensuring thal it s correctly seated ogainst the-
mqulde sealing-washer surfage, nat the uppar
lip, then zera the dial gatige,

11 Hotate ihe crankshaft slowly in the oorrect
directicn of rotation to tha TOG pasition and
ragheck tha timing measurement.

12 If adjustmant |s necessary, slacken the
pump mourting nuts and bolt and repaat the
operatians in paragraphs 8o 11,

13 When the pump timing is: v;orrantif sat,

remcve the dial gauge and mounting bragket
and withdraw tha timing probe.

14 Refit the serew and sealing washer to tha
guide and tighten || securaly.

- -
8.7a Pump timing l.ralua t:] mm'kad an
plastic disc {Lucas)

15 if the procedure |s belng carried out as
part of the pump refitting sequance, procead
ps described in Section &, :

18 |l the procedure |5 baing carried ol with
the pump fitted to theenging, raft the-injector
plpes tightening their unicn nuts to the
specifiod Idrque setting. Reconnect Lhe
batteny and rafit the air infet ducting.

17 Siert the engina, and check for any
leakage &l the Tual unlons. To enable the
angine to start It may be necessary 1o loosan
the injactor unlon nuts white turning. the
engine an the starier motor in order 16 purge

trapped alr:
18 Chadk and H nﬂ-::assa:y adjust the e spised

as described in Chiapter 18.

9 Fuel injectors B
testing, remmtal and refitting - &

'K
A caution when warking on the fuel
infectars. Never expose the hends

orany part of the body to infector spray, as
the high working pressure can cause the
fual to penotrate the skin, with possibly
fatal resulls. You are strongly advised to
have any work which involves testing the

injectors under pressure carried out by @
dealer or fugl Infection specialist.

Testing

1 Injeciors do deteriorsla with prolopged usa,
and it is reasonable o axpect tham to nead
raconditioning of rengwal atter 60 000 milas

Warmning: Exerclsea exfreme

8.5 Diszonnzcting the Injector leak-off
plpes

B. Th Pump hmlng values marked on lnbel
(1) and tag (2) (Lucas)

(100 000 km) or so, Ascurits testing, overhaul
and calibration of the Injectars must be laft t
1 zpeciallst, A defectiva injector which I
causing knocking or smoking an be located
without dismantling as follows.

2 Runh the englne at a fast jdla; Slacker aach
Inlector unian In turn, placing rag aroupd e
union 1o catah spilt fusl, and being careful not
lo exposa. the skin to any spray, When the
unlon on the defactive injector s sladkened,
the knocking or smoking will stop.

Removal

3 Remove the alr inlet ducting from the front
part of this apging,

4 Caratully clean around the Injectors and
InjEctor pipe union nuts,

5 Pull the lsak-ofl pipea from the injectors
{see illustration],

6 Unscrew the union nuts securing the
Injector plpes to the fuel injection pumg
Gounterhold the unlons on the pump when
upscrawing the nuts. Cover open unions 1o
keep dirt aut, using small plastic bags, or
fingars cut from discarded (but cleant) rubber
glovas,

7 Unscrew the union nuts-and disconnget the
plpas ffom the Injectors, II necassary, the
Injector plpes may be compietely removed
Mote carefully the locations of the plpe
clamps, faruse when refitting. Cover the ands
of the injectors, to pravent dirt ingress.

8 Unscrew the injectors using a desp sookel
or tiox spanner, and ramove them fram the
aylindar head (ses lllustration).

-8 Recover the fire seal washars from the oy-

finder head and discard them {see lllustration),

8.8 Removing an injectar
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9.8 Removing the fire seal washer

Refitting

10 Oblain new fire seal washers.

11 Taxe care not to drop the injectors, or
diow the naadles-at thelr tips to become
damaged. The injectors are precision-mada to
fina Bmits, and must not be handied roughly. In
particular, navar mount them in a banch wice,
12 Commence refitting by inserting the fire
a0l washers (caonvex face uppermost).

13 Insert the injectors and tightan tham to the
secilied torgue (see illustration),

14 Hafit the injector pipas and tightan the
union nuts, Make sure the pipe clamps are [n
{hair previously-noted positlons. If the clamps
arg wrongly positioned or missing, problems
may be exparignced with plpes breaking or
splitting.

12.4a Unscrew the inlet manifold
meaunting nuts . . .

-_—
.

9.13 Tightening an injector with a torgue
wranch

15 Reconnect the leak-off pipes.

16 Aafit the alr ducting.

17 Start the engine, and check for any
leakage at the fuel unions. To enable the
engine to start it may be necessary to loosen
the injector union nuts while turning the
engine on the starter motor in arder to purga
traprped air,

10 Fuel gauge sender unit -
removal and refitting

Rafer to Chapter 44, however note that tha
unit doss not incorporate a pump [see
illustrations),

Bl
. for access to the fuel gauge
sender unit

12.4b ... noting the location of the
support bracket

11 Fueltank - -
removal and refitting

Refer to Chapler 44, however note that in
addition a safety valve with an antl-roll device
Iz fitted In the top of the fank with a vantilation
pipa to the front of the tank, The fuel gauge
sender unit does not incorperate a pump as
this-unil is lecated in the injection pump.

12 Inlet manifold -
removal and refitting

V da

Note: The inlet and sxhaust manifolds are
bath located on the rear of the engine and
share the same securing bolts and gasket.
Although the fallowing procedure describes
removal of fhe infel manifold separaiely If may
ba necessary to remove the exhaust manifold
ag wall in order fo renew e gashet,

Removal

1 Bemove tha air cleanar and ducling as
dascrbed in Saction 2.

2 Unboll and remeve the relay guard and
bracket from the left-hand side of the engine,
3 On turbo models disconnect the alr duct
from the infet manifold elbow, If necessary the
elbow can ba unboltad from the menitold and
the sealing rng remaovad.

4 Unscrew the nuts securing the inlst
manifold to the cylinder head noting the
position of the support bracket. Note that
gome of the nuts also securs the exhaust

mapnifold, Withdraw the inlet manifold from the

studs (see illustrations).

&5 Examing the gasket. Il It Iz damaged it will
e necessery to ramove the exhaust manifoid
in ordar bo renaw L.

Refitting

6 Helitting |2 a revarsal of ramoval, but tighten
all nuts and balts 1o the spaciflad torgue,

12.4¢ Removing the inlet manifold

4C
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13 Turbooharger -
‘description and precautions

Description

& turboeharger b fitted o TOS, TD and SX
madels. It Increases englne efficlency by
raising the pressure In the inlet manifold
above atmespheric pressure. Instead of the
alr simply baing sucked |nlo the cylinders, |t s
farced In. Additional fugl s supplied by the
injection pump in proportion to the increased
alr infet.

Ensrgy for the operstion of the
turbooharger comes from the exhaust gas,
The gas flows through a specially-shaped
housirg (the turbire housing) and In s daing,
aplna the turbine wheal, The turbine whaal s
attachad o a shaft, at the end of which is
ancther wvaned wheal known ez the
pomprassor wheel, The compressor wheel
apins in its own housing, &nd comprasasas the
inlet air an the way to tha inlet manifold.

Boost prassure (the prassure in the |nlst
manifald) is limited by a wastagate, which
diverts the exhaust gas away from the turbine
wheal In response to 3 pressure-sensitive
actuator. A& pressurs-operaled swilch
oparates a - warning light on the instrument
panal i the avent of excessive boost pressury
deveatoping,

The turbo shatt is presaura-lubncated by an
oll feed pipa from the main oil gallery. The
shaft lloals on-a cushion of oil. A drain pipa
ratums the oll to the-sump.

Precautions

The turbogharger operates at axtramealy
high speeds and lemperaturas, Cerialn
precautions must be observed, to avold
pramaturs faliure of the (urbe, or injury 1o the
operator,

Do not operate the turbo with any of its
parts exposed, or with any of Ils hoses
removed. Forgign objects fafling onto the
rolating vanes coudld cause excessive

14,8 Nuts securing the exhaust downpipe
to the exhaust manifold

damaga, and {if ajected) personal injury.

[ not race the sngine immediataly atter
start-up, sspecially il it is cold, Give the all a
faw ssconds o clrculate.

Always allow the anging 1o return to idle
speed helors switching it off - do not biip the
throttla and switch off, as this will leave the
turbo spinning without lubrication,

Allew the engine 1o idle lor sevaral minutas
hefare switahing off after a high-spasd run,

Chserve the recommended Intarvals for oll
and fitter changlng, and usa A reputable oll of
the specitisd quality. Meglect of oil ehanging,
or use of Inferlor oll, can cause carbon
formation an the turbo shaf, leading fo
slibsanquent failura.

14 Turbocharger - x
removal and refting ]
Q.

Removal

1 Remove the battery as described In
Chepter 8A,

2 Unbalt and remove the relay guard and
biracket fram the left-hand side of the angine,
& Ramove the alr cleaner and ducting as
desoribad in Section 2.

4 Lodsen the clips and remove the air outlet
duct batwesn the turbocharger and infet
manifeld; Also disconnect the gir inlet duct
fram the turbocharger,

5 Appiy the handbrake, then jack up the front
of the vahicla-and support on axle-stands (sea
Jacking and vahicls supoord),

6 Bend back the locking tabs (if fitted) and
unscrew the nuis securing tha exhaust
downpipe 1o the exheust manifold (see
llustration). Disconnest the downpipe from
the exhaust system (refer to Part 404 and
remave it fram under 1he vehiclz, Recover the
gasfat. ' :

T Unscrew the unlon nul and discannect the
oll supply plpe from the turbochargsr.
Recover the copper ring and tape over tha
end of the pipa 1o pravent dust entry,

14.8 Disconnecting the oil return pipe
from the turbocharger

8 Disconnaat the all raturn pipe fram the
turbachargar (see lllustration),

9 Unsorew the boll securing the mounting
Brackat to the eylindar block.

10 Linsgrsw the mounting nuis-and withdrow
the turbiocharger from the studs in the
axhaust manifold. Recover the gasket. I it is
1o bo rafittad, store the lurbochanger carefully,
and plug its openings to prevent dirt ingress.

Refitting

11 Refitting 15 a Toversal of rémoval, bedring
i ming the fallowing polnts:
g} If a new turbocharger s baing fitted,
changs the engine ol and filter.
b Tighten ail nuts and boits fo the speciiied
farcpee,
ct Bafore starling the enging, prime tha
furba lubrication circuit by disconnecting
the stop sofenoid lead af the fnfection
pumz, and eranking the enging an tha
starter for three tan-second bursts,

15 Turbocharger-
examination and rerlovation

1 With the turbocharger removed, inspect the
housing for cracks of other vislble damage,

2 Spin the lurbine or the compressor whesl,
to vertly that tha:shaft is intact and lo feel for
excessive shake or roughness, Some play i
normal, since i Use, the shaft is fioating on a
film of all, Chack that the wheal vares ara
undamagad,

3 The wasteqate and actuator gre intearal,
and cannot be checked or renewad
separalaly, Consull & Flat dealar or other
spegialist 1 it 15 thought that teating or renswal
is necessary. ' ' .

4 |l the exhaust or industion passages ars ofl-
cantaminated, the turba shaft ol s&als have
prabably falled.

& ‘Mo DIY repair of the turba ls possibls, A
naw unit may be available on an exchanges
basls,
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Exhaust and emission control systems

Contents
Catalytic converter - general informatlon and precautions . ..., .. 7  Exhaust manifold - removal and refitting . . . 5
Crankcass emission system - general information ..., .. ....,... 3 Exhaustsystem - general information and :nmpnnant I'EﬂEWBl &
Evaparative loss emission contral E',-'starn information and Ganeral information ., ... wnard i s 1
component renewal ..o eae cewsenessso. & Lambda oxygen sansor - FBI'HD'U'EJ and reflltmg b e
Degrees of dlfflculty
E=sy, suitable for S | Fairy easy, sutable 2. | Fairly difficult, % Difficult, suitable for g“e Very difficult, &
novice with fttle Q for beginner with i | suitable for competent ﬂ:-‘ expenencad. DY Sy | sultable for-expert DIY g
Experience X | some experience “\Q DI mecharic & mechanic & or professional &
Specifications
Torque wrench settings Nm Iof 1
Exhaust downpipe to manifald . ... .. it I oy g il oy 18
Exraugt mantfold © .o i i e e e 24 18
Exhaust systam mounting v vev i rraeaas BT 20
Exhaust to catalytic convertar:
M1U:¢125. a0 an
Lamboe OXYOSA SOOS0P |\ .0 e v esassiasioanrilionrednsis 53 39

4 into the Inlat tract to be burned by the englne
1 General information during nermal combustion.

Under conditions of high manifold
depresslon {idling, deceleration) the gasas will
by sucked pasitively out of the crankcase.
Under conditions of low manilold depression

Emission control systems {acceleration, full-throttls running) the gases
Al petrol engine models use unleaded are forced out of the crankcase by the
patrol and are controlled by engine (relatively) higher crankcase prassure; if the
management systams that are ‘tuned’ to give  ¢ngine is warn, the raised crankcase pressure
the best compromise batwean driveability, {due lo increased blow-by) will cause some of
el consumption and exhaust amission the flow to return under all manifold
praduction, In addition, & number of systems  conditions.
are fitted that haelp to minimise other harmful  Exhaust emission control -
emissions; & crankcase emission-control  petrol models
gyziem {petrol models only) that reduces the
telease of pollutants from the crankcase, an
gveporative loss emission control system
[petral models only) 1o reduce the release of
fydrocarbans from the fuel tank, a catalytic
gonverer (patrol and diessl models) to reduce
arhaust gas pollutants, and an Exhaust Gas

To minimise the amount of pollutants which
escape Into the stmosphers, a catalytic
converter s fitted |n the axhaust system, The
fuel system is of the closed-loop type, in
which-a Lambda (or oxygen) sensor [n the
exhaust system provides the engine
Recirculation (EGR) system (turbo diesel management system ECU with constant
madels anly) to reduce exhaust emissions. fesdhack, enabling:the ECU to agjust:iha

air/fuel mixture to optimise combustion,
Crankcase emission control The Larmhbda senser has a heating element

To reduce the emission of unburned  bullt-in that s controlled by the ECU through
hydrocarbeons from the crankcase into the  the Lambda sensor relay to quickly bring the
gimosphers, the engine iz sealed and the sensor's tip to Its optimum operating
biow-by gases and oil vapour are drawn from  temperature. The sensor's Uip |s sensitiva 1o
inside the crankcase, through a flame trap,  exygen and relays a vollage signal to the ECU

that wvaries according on the amount of
oxygen In the exhaust gas. I the inlst airfusl
mixture is too righ, the exhaust gases ara low
in oxygen so the sensor sends a low-valtage
signal, the voltage rising as the mixtura
weakens and the amount of oxygen rises in
the exhaust gases. Peak conversion efficiency
of all major pallutants occurs if the inle
airffusl  mixture s malntained at the
chemically-cormrect ratio for the completa
combustion of patral of 14.7 parts (by weight)
of alr to 1 part of fual ithe stoichiometric ratic).
The sensor outpul voltage alters In a large
slep al thiz point, the ECU using the signal
change as a reference.point and correcting
the inlet airfuel misture accordingly by
altering tha fual Injector pulse width.

Exhaust emission control -
diesel modals

An oxidation catalyst is fittad in the exhaust
system of all diesel engine models. This has
the effect of removing a large propertion of
the gaseous hydrocarbons, carbon monoxide
and particulates present in the exhaust gas.

An Exhaust Gas Reclrculation (EGR) system
is fittad to all turbo dlesal engine models. This
reduces the level of nitregen oxides produced
during combustion by Introducing a
proportion of the exhaust gas back into the
Inlet manifold, under certain engina operating

4D
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- : . = - — i
2.2 Charcoal canister location behind the
right-hand headlight

oonditians, vie a plunger valvi, The system is
oontrolied slactronically by means of an
amigsions systam contral unit,

Evaporative emission control -
petral modsls

To minimiza the sscape of unburned
hWydrocarbons Into the atmosphere, &an
evaporative loss amission control system g
fittad to patrol models, The fuel tank filler cap
& =aaled and a chargoal canister 8 mounted
pnderneatn the right-hand  headlamp 1o
callect the patrol vapours released from 1he
fusl comained in the fual tank, It storas tham
until thay can be drewn from the canistar
(urider the cortrel of the fuel Injection/ignition
ayslem ECL) via the purge valvs inta the Inlet
tract, whera they are then bumed by the
engine during nomal combustion,

Te ensurg that the engine runs correctly
when it s cold end/or Idling and to profect ihe
catalyllo sonverler from the effects of an ovar-
rich mizture, the purgs contral valva is not
opened by the ECU untll the englne has
warmed up, and the engine is under load; the
valve solenoicd is then modulated on and off to
allow the-stored vapour 10 pass into the inlet
1ract.

Exhaust systems

The sxhaus! system comprises the exhaust
mianifold, an exhaust dewnplipa, a catalytic
converter, an intermadiate pipe with silanger,
and a lalpipe with siencer, On turbo diggal
madels the turbocharger s fitted batwaen e
exhaus! manifold and the dewnpips.

5,6a On 16-valve engines, undo the bolts
and ramove the manifold heat shigld ...

2 Evaporative loss emission
contral system - information
and compenent renewal

Information

1 The avaporative loss emission control
syatem consists of tha contral solenoid (or
purge valva), the activated charcoal filter
canister and 2 series of connecting vasuum
hosas. i

2 The gontrol solencld and charcoal cenlster
aré both mounted en the right-hand side of
theenging compartment heahind the headlight
{see lustration).

Component renewal

Control solenoid

3 With the bennat opsan, disconnest the
hoses from the control solancid on the top of
lhe charcoal caniatar,

4 Disconnest the wirng -and remove the
solanaoid,

& Rafitting is a reversal of removal,

Charcoal canister

6 Remove the control solennid as described
pravinusly,

7 Disconnect the fuel tank hose from the
canlster.

A Detach the mounting and remova tha
canistar, )

8 Refitting |s a reversal of removal.

Multifunction valve

10 The multilunstion vale iz mounted on fop
of the hiel tank, Removal and refitling i3
gimiiar 1o that described far tha tank sender
gauge'pump irefer to Chapter 44 or 48),

3 Crankcase emission system
- general informatlon

The crankesse emlission control system
conaists of @ hose from the camehalt covar (o
the air claanar with & branch {o the thrattie
boady. The malin hose Incorporstes a flame
frap and the Inlet to the throttle body
Incorporates a callbrated hola,

5,50 . ..then remove the bracket

The system requires no attention other than
to check at regular intervals 1hat the hosas ars
free of blockages and undamaged.

MNaote: The Lambda oxygen sensor /s dolicals
and will not work if it is dropped or knooked, i
its power supply is disrugted, or it any
sleaning malerials are used on It

Removal

1 The sensor |5 threadsad Inlo the axhaust
frant dawnplpa. Adoess If best gained from
underneath the vehicle, Apply the handbraks
ther ack up the front of the vehlcle and
support on axla stands {see Jacking and
vehicla suppor),

2 Disponnect the sensor wiring connecior
lozated on the frant of the anglne.

3 Worklng beneath the vehicte, unscrew the
sensor, faking gara to avaid damaging tha
gansor probe as it |5 removed. Note: Az a
flying lead remains connectad fo the semsar
after (t has been disconnected, If the camec!
spanner (& nol availabls, & slotted sockst wil
be reglired fo remove the sansor

Refitting

& Apply a little antl-selze grease 1o the sensor
threads - avoid contaminating the probs tio.
5 Rafil the sansor to the downpips, tightaning
it to the comrect torque.. Recannect tha wiring,
6 Lower the vahicls to the ground,

5 Exhaust manifold -
remoyal and refitting

Petrol models

Remaoval

1 On 1242 co (16-valve) engines, remove the
dir cleanar and inlet syslem companenis as
deseribed in Chaptar 48,

2 Firmly apply the handbrakes, then jack up
tha front of the car and support It securaly on
axle stands (see Jacking and vehiche suppor],
3 Disconnect the oxygen sensor wiring ar
alterpatively ramaova the sansor completely,

4 Unscrew the nuls and disconnect the
exhaust downpipa from the exhaust matifold
flange, Racover the gasket,

5 On 1242 ¢ (16-valve) englnas, unda the
balts-and ramove the manifeld beat shisld,
than remove the bracket at tha Himing belt end
afl the manifold [see Mustrations).

8 Unscrew the mounting nuls, remove the
wasghers, and recovar any additiongl brackels
fitted over the studs, noting thelr loostions.
Withdraw the manifeld from tha studs on ihe
cylindar head.

7 Racover the gaskets from the studs.
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Refitting

8 Refitting Is a revaersal of the removal pro-
cedure but (it new gaskets, Tighten tha nuts
i the specified torgue.

Diesel models

Note: On dissel models the inlet and axhaust
manifolds ane located on the rear of the enging
and share the same seouring nuls and gaskel.

Removal

8 Remove the Inlat manifold as described In
Part C aof this Chapter.

10 Firmly apply the handbrake, then jack up
fhe front of the car and support it securely an
awle stands {see Jecking and vehicle suppor),
11 Straighten the tab washers (where fitted],
fhen unscrew and remove the exhaust
downpipe retaining nuis, Detach  the
downpipe from the manifold/turbocharger.
Sultably support the downpips.

12 Undo the manifold-to-cylinder head
securing nuts and withdraw the manifold (see
llustration).

13 Separate the turbooharger from the
manifold with refarence to Chapter 40,

14 Aemove the gasket and clean tha mating
faces of the manifeld, cylinder head and down-
pipe flange {see illustration). The gaskat must
be renawed whan refitting the manifold,
Refitting

15 Refitting = & reversal of the removal
procedure but fit a new gaskaet. Tighten the
rztaining nuts to the specified torque and
whare necessary lock them by bending avar
{he kacktats,

; mmm renﬁwal

General information

1 & three sectlon exhaust systam is fitted
congisting of a twin-branch front downpipe, a
catalytic converter, and & tallpipe with two
slancers, The downpipe-to-manifold and
downplpe-to-catalytic converter Joints are
toth of flange and gasket type, whersas the
ramaining joint is of the sleeve type secured
with a clamp ring (see ilustration).

2 The system is suspended throughout its
entira length by rubber mountings.

Removal

3 Fach exhaust secilon can be removed
individually or, alternatively, the complete
system can be removed as a unit. Where
eaparation of the rear sleeve |oint s
necassary, it may be more praclical to remove
the entire system rather than try and saparate
Ihi jaint in positian.

4 To remove the system or part of the
-gystem, first Jack up the frant of the vahicla
and support on axle stands (see Jacking and
vetilcle support). Alternatively position the
Yehlcle over an inspection pit or on car ramps.

5.12 Removing the exhaust manifold
(diesel engine)

Downpipe

§ Support the catalytic converier using an
axie stand or blocks of wood. Where
applicable on petrol modsis, refer to Section 4
and remove the oxygen sansor from the
axhaust downpipe.

6 Unscraw and remove the bolts securing the
downplpe to the catalytic convertar, then
separate the joint and recover the gasket.

7 Bend back the locktabs (where fitted) than
unscrew the nuts securing the downpipe to
the exhaust manifoldfturbocharger, and lower
the downplpe, Recover the gasket.

Catalytic converter

8 Support the tallpipe section of the exhaust
using an axle stand or blocks of wood.

8 Unscraw and remave the bolts securing the
downpipe to the catalytic converter, then
separate the jeint and recover the gasket,

10 Unscrew the clamp bolt and separate the
converter from the tallpipe section,

11 RAeleass the mounting rubber and remove
tha convarter from undear the vehicle.

Tailpipe and silencers

12 Support the catalytic converter using an
axte stand or blocks of wood.

13 Unserew he clamp bolt and separate the
catalytic converter from the talipipe section.
14 Releass the tailpipe section from its
maunting rubbers and remove from undes the
vahicla.

Complete system

15 Disconnect the downpipe from the ex-
haust manifold as described in paragraph 7.

6.1 Exhaust clamp ring securing the
tailpipe to the front exhaust system

5 14 Removing the exhaust manif:ﬂd
gasket {diesel angina)

16 With the ald of an assistant, free the
aystem from all its mounting rubbers and
manoauvra it out from undemeath the vahicle,

Heatshield

17 The heatshield iz secured to the
underbody by bolts and s easily removed
gnce the exhaust system has bean removed.

Refitting

18 Each saction |s refitted by a reverse of the
ramoval seguenca, noting the following
points,

al Ensure that all traces of corrosion have
been removed from the fanges and
renew all necessan gaskals.

b} Inspect the rubber mounfings for signs of
damage or deterforation and renew as
necassary.

¢ Befora refifting the taiplpe folnt, smear
some exhaust system fointing pasta to the
Joint mating surfaces fo ensure anair-tight
seal, Tighten the clamp bolt.

df Prior to fully tightening the rear joint
clamp, ensure that all rubber mountings
are corractly lecated and that thera is
agequate clearance betwaean the exhaust
system and vehicle underbody,

7 Catalytic converter -
‘general information
‘and precautions

Tha catalytic converter s a rellable and
simple device which needs no maintenance in
itselt, but there ara some facts of which an
owner should be aware if the convertar |s to
function proparly for its full servica e,

Petrol models

al DO NOT use leaded pafrol in & oar
equipped with a catalytic canverter - the
Iead will coat the precious melals,
reducing their convarting afficiency and
will avanfually destroy the convartar.

by Always kesp the ignition and fuel systems
wall-maintained in accordance with the
ranufaciurer's scheduls,

¢) I the engine develops a misfire, do nof
drive the carat all {or at least as (iftle as
possitilg] unfil the fault Is curad.

4D
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gl DO NOT push- or tow-start the car - 1his
will soalk the catalylic converter in

unburmad fual, causing it to ovarhisar
when the engine doas start.

&) D0 NOT switch off the ignition-at high
angina speeds.

fl DO'NOT usa fuel ar engine off additives -
these may contaln substances harmiful to
the catalytic canverier.

gl D0 NOT continue fo use the car if the

" anging burns oif to the extent of leaving a
visible trall of blue smoke,

hl Remember that the catalytic canverier

i

b

cparates ai vary high temperatures. DO
NOT, therafors, park the car i dry
undergrowth, over long grass or pites of
dead leaves after & long rur,

Aemambar that the catalytic converter (s
FRAGILE - do not sirike it withy tools
diuring senvicing work.

In some casas & sulphurous smel (ke
that of rotisn Bggs) may be noticed from
the exfaust. This = common to many
catalytic converler-equipped cars and

grice the car g coversd a few housand
mites tha problem showld disappaar.

k) The catalytic converter, used on 8 wal-
malntained and well-drven car, should fsr
for betwaen 50 000 and 100 000 miles - I
the converter s no longer effective it mug
ba renewad.

Diesel modeis

Refer to the information given in parts 1, gk
and | of the patrol models information given
above.



SAe1

Chapter 5 Part A:
Starting and charging systems
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4 Generalinformation and
precautions

General information

The englne electrical system consista
malnly of the charging and starting systeme.
Because of thelr engine-related functions,
these componernts are ooverad sapardtely
from the bady electrical devices such as the
||ghts [n=truments, eic (which are covered in
Chapter 12}, On petrol engine models refer to
Part B for informatlon on the lgnition systam,
and on diesel modsls refer to Part © for
frfcrmation an the preheating system.

The elsctrical system |s of 12-volt megatlve
earth ype.

The battary fitted as onglnat eguipment isof
maintenance-frea {sealed for life) typa and fs
charged by the alternator, which is belt-drivan
from the crankshall pulley. If a non-original
battery |s fitted It may be of standard or low
maintananaca type.

The-starter metor is of the pre-engaged
type Incorporating an integral solenold. On
starting, the solencld moves the drive pinion
into engagament with the fiywhesl ring gear
betore the startar motor is energised. Once
the engine has started, a ons-way clutch
pravents the motor ammatura being driven by
the angine untll the pinian diserigages from
the flywheal.

Precautions

Further details of the various.systems are
ghven In the relevant Sectlone of this Chaptar,
While some repalr procedures are given, the
ustial course of aclion s 1o renew the
component concerned. The ewnar whose
Interest extends beyond mere component
renewal should obtain & copy of the
Autamobile Elecirical & Elactronic Systerns
Manual, avaitable from the publishars of this
manial

It Is necessary to iske extra care whan
working on the electrical system o avoid
damags to seml-cenductor devices (diodas
and transistors), and to avoid tha nsk of
personal injury. In-addition to the pracautions
glvan in Safety first! at the beginning of this
manual, observe the fallowing whan working
ar the systam:

Always ramove rings, watches, atc before
working on the alectrical system. Evan with
the baltery disconnectad, <apacitive
discharge could ooour I a component's live
terminal iz sarthed through a metal object,
This gould cause 8 shock or nasty burm.

Do nof raverse the batiery connsclions,
Components such as the altemator, electronic
control units, or gry other componants having
saml-conducior circuitry could be irreparably
damaged,

If the ‘enging 15 belng started using jJump
leads and a slave battery, copnect the
batierigs posiive-to-pogitive and negative-fo-

negative {sea Jump starting), This also appiies
when connecting a battery charger but in this
caga hoth of the battery terminals should first
be disconnacied.

Mevar disconnact the battery terminals, the
altarnator, any slectrical wiring or any test
Instruments when the enging ts running.

Do not aflow the engine to turn the alter-
nator whan the altemator |s not connecied.

Meaver test for altemator output By flashing
the output lead lo earth.

Mever use an chmmaler of the type
Incorporating a hand-cranked generator for
circuit ar continuity testing.

Always ensure that the battery negative
lead is disconnectad when working on tha
electrical systam,

Beiore using  electric-arc welding
equlpmant on the car, disconnect the battery,
alternator and components such as tha fusl
Injectionfignition electranic control unil to
protect tnem - from the risk of damana.

Several systeme fitted to the vehicke require
battery power to be available at all times,
gither to ansure thelr continued operaticn
{such as the ¢lock) or to maintain control unit
memaries or securily codes which would be
wliped if the battery were to be disconnactad.
To ensure that there ara no unlorezesan
gonsequences of this actlon, Refer 1o
Disconnecling the betery |n ihe Aefarence
Saction of this manual fer further informeation,

2 Battery -
testing and charging

Standard and low maintenance
battery - testing

1 I the vehicle covers & small anfual miteage,
it s worthwhile checking the speciflc gravity
of the elactrolyte evéry three months (o
determine {ha state of charge of the battery.
Use @ hydrometer to make the check and
sampara the results with the foliowing table.
Note that the specific gravity readings azsume
an electrolyte tamparature of 15°C (BO°F); for
every 10°C (18°F) below 15°C (B0°F) subtract
0.007, For every 10°C {18°F) abova 15°C
{60°F} add 0,007,
Amblant tamperature

Above 26°C  Below 25°C
Charged 1,270 ta 1.230 1,270 fo0 1.280
70% charged 7,770 fo 1,780 1,230 to 71.250
Discharged 7.050t0 1.070 1,170 to 1.130
2 If the batlery condition is suspect, first
check the specific gravity of electrotyta In
aach cell, A variation of 0.040 or more
batwean any cells indicatas loss of elactralyte
or deterlaration of tha intarmal platas,
3 I the spesifie gravily variation |5 0,040 or
meore, the battery should be renewed. If the
cell varlation (s salisfactory but the battery is
discharged, It should ba charged as
deseribed later in this Sectlon.

Maintenance-free batlery -
testing

4 In cases where 8 ssaled for life
malntenance-fres batlery is fited, topping-up
and testing of the electrolyte in each cell |5 not
possibis. The condition of the battery can
therafore only be tested using a battery
condition Indicator ora voltmeter,

5 Certein models may be filted with 2
maintenance-free battery with & bullt-in
gharge condition indicatar, The indicatar is
Incated in the top of the battery casing, and
indicates the condltion of the battery from is
aolour. If the Indicator shows green, than the
battery s In a good state of charge. If the
indicator turns darker, eventually to black,
then the battery requires charging, as
described Istar in thls Section. If the indicatar
shows clear/vellow, than the electrolyta lsvel
in the battery is too low lo allow further uss,
and the battery should b ranewsd, Do not
atternp! 1o charge; load or jump etart a battery
whan the indicator shows clearyetiow,

8 If testing the battery using a voltmeter,
connact the valimater across the battery and
eompars 1he resull with thosa given In the
Spacifications under 'charge condition’. The
test s only acourate if the battery has not
been subjected to any kind of charge for tha
previous six hours. |l this [s not the case,
switch on tha headlights for 30 seconds, then
wall four to five minutes bafore testing the
battery aftor switching off the headlights. All
other electrical elrouits must be switehied off,
g6 check that the doors and tallpate ara fully
shut whan making the lest.

7 It the voltage reading s less than 12.2 valis,
then the battery s discharged, whiist &
reading of 12,2 to 12.4 vaolts Ingicates 4
oartlally dischargad condition,

8 If the battery Is to be charged, removs |
from the vehlcla (Saction 3) and charge it a5
described latar in this Saction,

Standard and low maintenance
battery - charging

MNata: Tha follawing s intended as a guide
anly. Always refer to the manufaciurers
racommendations (often printed on a label
aftached to the batlery) befora charging a

8 Charga the battery at a rate of 3.510 4 empé
and-continua to charge tha battery at this rate
until na further fse In speciiic gravity [s noted
over a four hour period.

10 Allematively, a trickle charger charging at
the rate of 1.5 amps can safely ba usad
avernlght.

11 Speclally rapid boost charges which-are
claimed to restars the power of the battery in |
to 2 hours are not recommendad, as they can
cause sarlous damage to the battary plates
through overheating,

12 While charging the battery, note that tha
termperature af the slectrolyts should never
excead 37.8°C (100°F).
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Maintenance-free battery -
charging

Mote: The folfowing is Infended &s a guide
oy, Always refer to the manufacturar's
racommandations (often printad on a fabafl
atfached to the battery) before charging a
battary.

13 This. battery type takes considerably
longer to fully recharge than the standard
fype, the time takan being dependent on the
#xtent of discharge, but it can take anything
up to thrae days.

14 & constant voltage type charger is required,
tz be sat, when connectad, 1o 13.8 1o 14.9 volts
with @ charger current below 25 amps. Using
thiz methad, the battary should be usable within
thrae hours, giving a voltage reading of 12.5
yolte, but this is for a partially discharged
pattery and, as mentioned, full charging can
tnke conslderably langar,

15 If tha battery is to be charged from a fully
dgischarged state {condition reading loss
fhan 12.2 volts), have it recharged by your
FIAT dealer or local automotive electrician, as
ihe charga rate ig higher and constant super-
yisien during charging ls necessary.

3 Battery - N

removal and refitting %
&
Note: Refer fo Disconnecting the battery in

the Referance Section of this manual before
proceseing.

Removal

1 Slacken the clamp bolts and disconnect the
glamp from the battery negative (earth)
termmireal,

? Hemove the insulation cover (whera fittad)
ind disconnect the positive terminal lead(s) in
e samae way.

3 At the basa of the baftery, unscraw the bolt
from the battery holding clamp plate and
remove the clamp plate (sea illustration).

4 Remove the battery from the enging
cempartment.

3 It necessary the mounting tray may be
removed by unscrewing the bolts, On diesel
modals it will be necessary to remove the
refay guard bolts as waell.

Refitting

8 Relitting iz a reversal of removal but make
sure that the positive terminal is connected
first foliowsd by the negativa terminal,

4 Alternator/charging system -
testing in vehicle N
{

MNote: Refer to the warnings given in Safety
first! and in Section 1 of this Chapter before
starting work,

1 I the ignition waming light fails to llluminate
when the lgnition is switched an, first check the
alternator wirlng connections for security. If
satisfactory, check that the warning light bulb
hes not blown, and that the bulbholder is sagure
in it location in the instrument paned, If the light
still fails to Muminatae, chack the continuity of the
waming light feed wire from the alternator to the
bulbholder, If 2l is satistactory, the altamator is
at fault and should be renewed or taken to an
auto-electrician for testing and repair.

2 i the ignitlon waming fight lluminates when
the englna |s running, stop the angine and
check that the drivabelt is correctly tensionad
[see Chapter 1A or 18} and that the altemator
connections are secure. If all s so far
satisfactony, have the altemator checked by
an auto-glectrician.

3 I the alternator oulput is suspect ewen
thaugh the waming light functions comeatly, the
regulated voltage may be checked as follows.
4 Connect a voltmeter across the battery
terminals and start the engine,

5 Increase the enging speed until the
voltmeter reading remains steady; the réading
should be approsimately 12 to 13 volts, and
no more than 14 valts,

6 Switch onas many electrical accessaries
(eq, the headlights, hested raar window and
heater blower) as possible, and check that the
altermator maintains the requlated voltage at
argund 13 to 14 valis,

7 If the regulated voltage is not as statad, the
fault may be due to-warn brushes, waak hrush
springs, a8 faulty voltage regulator, a faulty
dicde, a zavered phase winding or worn or
damaged slip rings. The alternator should be
renewed or taken to an auto-alestrician for
tasting and repair,

3.3 Removing the battery clamp plate

5 Alternator - %
removal and refiting N

Removal

1 Disconnect the battery negativa terminal
{refer to Disconnecting the baftery In the
Heferenca Saction of this manual).

2 Firmly apply the handbrake, then jack up
the frant of the car and support it securaly an
axla stands {3ee Jacking and vehicle support].
Aemove the right-hand front roadwhesl,

3 Aemove the nner cover from under tha
right-hand wheelarch for aocess to tha rghl-
hand side of the engine.

4 Dizconnect the cebles from the rear of the
alternator (see illustration).

Petrol models

5 Loosan the pivot and adjustment bolts then
awival the alternator towards the éngine and
slip off the drivebelt, Mote that the position of
the rpm sensor will prevent completa ramaoval
of the drivebalt frorm the crankshaft pulley,

6 Unscrew and remove the pivot and
adjustment bolts then unscrew the upperslot-
moaounted bolt. Withdraw the alternator from
the engine (see lllustrations).

Diesel models

T For additional working room, unclip and
ramove the upper timing belt cover then
unboll and ramove the lower timing bell
COVEr,

54 Cable connections on the rear of the
altemator

' o W,

5.8a Atternator adjustment and pivot balts
{petrol engine)

B Adjuster bolt C Pivat balt

5.60 Removing the aftemator
(petrol engine)

5A
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§.8a Unbalting the altamntnr upper
bracket from the rear of the coolant pump

8 Loosen the pival boll and adjustment
Iocknut than unscrew the adjustrment bolt and
swivel the alternator towards the engine so
that the drivebeil may be slipped off tha
alternator pulley,

8 Unscraw and remove the plvot and
adjustmanl bolts and withdraw the alternator
fram the anging compartmant, If praferred the
upper allarmator bracket may ba unbolied
from the rear of the coolant pump [see
ilustrations).

Refitting

10 Refitting |5 a reversal of removal, Aefer to
Chaptar 18 or 1B as applicable for datalls of
tensianing the auxiliary drivebell, On
campletion tighten the plvel and adjustment
botsmut 40 the speacifisd torgus.

6 Alternator -
brusﬁ holder/regulator
madule renewa

1 Bamove the alternator as described in
Sactlon 5.

2 Extract the two small bolts and withdrew
the brush box, Note the small plastic grilla on
the Marelli aiternator (sea illustrations),

3 Using a steel rule chack tha length of the
brushes. If lass than 5.0 mm the complete
brush holder assembly should be renewed,
Mote: On Bosofrattemstors it may he poasible
to obtain the brushes separately, in which
case tha brush leads shauld be unsoldered

5.9h Removing the plvot bolt and
altérnator from the engine

from the ferminagiz and the new brush leads
soldared onto the tarminals.

4 Chack tha slip rings for excassive Wwaar and
clean tham with a rag sosked In fual,

& Fit the new holder using a reversal of the
removal procedure but make sure that aach
brush moves fraaly.

X

Note: Refer o the precautions given in Safaty
firatl and in Section 1 of this Chapter baforo
starfing work,

1 I the starter motor falls 1o operate when the
Ignition key s tumed o the appropriate
position, the following possible causes may
be to blame.

a) The batrery js faulty.

b) The glectiical connections between the
switch, solenald, battery and starler
motar are somswhers faiing to pass the
necessany curmant from the battany
ihrough the starier fo 2arth,

¢l Tha solanaid is fauwily.

o) The starter mmptoris mechanically or
elecircally defachive,

2 To check the battery. switch on the
headlights; If they dim after a few seconds,
this Indicates that the battery is discharged -
rachargs (see Section 2) or renew the battary,
If the headlights glow brightly, operate the
lgnition switeh and ub':sger‘ua the lights, If they

7 Starting system -
testing

dim, then this Indicates that cursht s
reaching the starter motor, tharefors th faol
must llz In the starlar motor, 1 (ke Ilqrﬂs
eontinug to glaw brightly (and no clickin
sound can be heard from the starter mato
solenaid), this indlcates that there is a fadln -
the circuil or solenold - sas following
paragraphs. If the starter motor lums slowy
when operated, but the battery is In gdod
conditlon, than this Indicates (hat either (e
startar motar b5 faulty, ar thers is considesatls -
resislance somewhere In the circuil.

31 a fault In the circult |8 suspected,
disconnact the battery leads (ingluding [he -
sarth  connectlon  to the bodyl, (e
starter/solenoid wirlng and  HE
angine/iransmission garth strag. Thoroughly
clean {he oconnections, and resonnest the
leads and wirlng, the uss a voltmetsror 85
lamp to check that full battery voltage
available &t the battery posiiive lead
ponngction to the solanoid, and that the sarh
is sound. Smear petraleum jelly around the
battery tarminalz e praven corroslon -
corroded donnections are amanpgst the mot
frequent causas of alectrical system faulis

4 [ the battary and all connections are
good condition, cheak the ciroult by
dizgonnecting the wire from the solanold
biade tarminal. Connect a voltmater o fas
lamp batween tha wire and and a good aarlh
[such as the-baltery negative terminal), and
chegk that the wire is live when the ignition
switch is turned to tha start-pogition. 1F It ig
ther the eirguit is sound - if not, the crget
wirlng ©an be chacked as describad i
Chapter 12, Section 2.

5 The solenold contacts can be chacked by
connecting & voltmeter ar test lamp aoross
the solenoid. When the ignition swich s
turned to the start position, therae should baa
reading or lghted bulby, a5 appilsable. | thee
is no reading or lighted bulb, the solenoid iz
faulty and should ba renswed.

6 [f the clrcult and solenoid are proved
sound, the fault must lle in the skrer Mot
In this avent, it may be possible to have e
starter molor overhauled by a apecialisl, b
oheck on tha cost of spares hefos
proceading, as It may prove more ecannmical
tor obtain a new or exchangs matar

A=

6.2a Remove the retaining bolts . . .

6.2b

« « « Noting the small plastic grlllu an
the Mareili alternator . . .

G.2¢c ...and withdraw the brush box



