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FORWORD

iy

This publication is for vehicles equipped with catalytic convertor, Lambda sensor and fuel vapour emis-
sion control system,

The manual complements the basic workshop manuals |ALFA 75| and petrol engines.

In addition to specific topics related to the model in question, procedures that have been modified with
respect to the basic version, are included in this manual. Slight changes, however, have only been men-
tioned and should be referred to in the basic text.

These signs indicate that the corresponding group (see quick

_ reference index) of the basic manual should be referred to for
PA3467B0000000  petrol engines - GR. ..... aif topics not expressiy deaft with in this manual,
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QUICK REFERENCE INDEX

COMPLETE CAR GR. F}O :
ENGINE MAIN MECHANICAL UNIT GR. 01
ENGINE FUEL SYSTEM GRH. 04
ET_JIEII:ILE"LENITION, STARTER, GR. 05
ENGINE COOLING SYSTEM GR. 07
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GENERAL VIEWS

DIMENSIONS

Unit: mm

i H
Model Max

A s 1376 (1) | 1362 (1)
R PR 1396 (2) | 1382 (2)

1680 { 825 | 2510 | 995 | 4330 | 1400 | 5050

(1) With rirns 5'fzJ x 14"
(2) With nms &'/ad x 14"
(*} Radius of the circumference descried in correspondence with ground from driving wheel outer edge, with full steering lock.

PA423800000000 00-3 December 1987
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WEIGHTS AND LOADS

COMPLETE CAR

Maodel TH
LF Twin Sperk 5
Weights and loads - -7
Max weight allowed (kg) 1585
Kerb weight {kgQ) 1170
Carrying capacity (kg) 425
Front 8BS0
Max allowed gross weight per axle (ko)
Rear 990
Max towing gross weight (kgQ} 1200
Max vertical load on tow hook (kg) GO
Front 2
Seating capacity
Rear 3
WHEELS AND TYRES
Madel WE, —3
:”f = f?:l Twh‘l Eplr'k. L=
Rims and tyres o
Rims Blad x 147 (1) 6Yad x 14" (2]
Tubeless tyras 195/60 VvH14"
A 1.8
M
P 2.0
inflating pressure [kgfcm?] (33
A 2,0
C
= 2.7

A: Front
P Hear

WARNING:

The wheel muts must be tightened to a torque of BE N-m {10 kg-m)

December 1987

00-4

N: With reduced load and normal speed
C. Al full ioad and high speed
V. Up to 230 km/h

(1) Rims with 4 securing screws
{2} Rims with 5 securing screws

(3] Pressure measured on cold tyres

FPA4 23800000000
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IDENTIFICATION DATA

Model

| f_-: D Twin Spark S

- S

Body 4 — door saloon
Drive LH RH
— on idantification
Identificalion No. 161.30 -
label
’ — on identification 162 B4
! label
Type approval Mo, : :
YPe app — on rear right side
Chassis Nr:r.i of luggage 162 B40
compartment floor
— on rear right side
_  luacade from
sSefial No, or luggay 00.001 001
compartment floor
; 082.24
. '; Type and — on left rear side
Engine No. rial N of engine block fram
serial No. g 000,001

IDENTIFICATION LABELS

POSITION OF LABELS

FPA423800000000

00-5

. {dentification label

(identification No. and type approval
number)

. Paint products fabel
. — Label on luggage compartment

floor (type approval number)
— stamped aon sheet panal
iserial number)

. Label on engine block, left rear side

(enging type and serial number)

. Lubricakon label

December | 1987
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VEHICLE
IDENTIFICATION
CODES

A. Chassis numbering

It is composed of two groups of
numbers and/or reference igen-
tifications.

(2a) {2b)
[ —

S | .
Z AR |152.Eanl-kl 00.001.001

(1) 2) (3

(1) Manufacturer identification charac-
ters.

(2) Number of «Type and version ap-
proveds,

It is composed of six figures, subdivig-
ed as follows:

(2a) Basic type number: it is assigned to
sach vehicle having a common design
type.

(2b) Type variation number: identifies the
variations of the basic type.

December 1987
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(3} Serial number: is assigned individually
to each vehicle as it is produced.

ALFA LANCIA INDUSTRIALE S.p.A.|

Kg.

Kg.
1= Kg.
2~ Kg.

162,84 062,24 161.30
TIR) VERSIONE TIF) MOTORE COOICE IMTERND

Y A

e .
161.30

T

{4a) {4b)
(4)

(4) ldentification number: {on identifica-
tion label).
It is composed of five figures, sub-
divided as follows:

(4a) Basic type code: it is assigned to each
vehitle having a common design type
and distinguishes the various modsls.

00-6

(4b} Type variation number: identifies, with
the basic type, vehicles with various
madifications.

For sarvicing purposes guote the iden-
tification number only {4).

B. Engine numbering

062.24 0006.061

(1) (2)

(1) Type number (e.g: 062.24 engine
2000 with ML4.1 Motronic fuel in-
jection).

(2) Engine serial number: is assigned in-
dividually to each vehicle as it is
producead.

PA423800000000
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INSTRUCTIONS FOR

PRE-DELIVERY INSPECTION

This chapter lists and describes the pre-
delivery operations required for the
vehicles:

As regards the technical specifications

related ta each operation and the lubricant -

products (and similar) to be employed, refer
to the «Technical Data and Specificationss-
present in each section.

CAUTION;
Pre-delivery inspection of a new vehicle,
prior 10 customer delivery, consists of
carrying out all the checking operations
and tests described below in order to
detect and thus eleminate any faults
which may exist.

it goes without saying, however, that

when Dealer personnel pick up the vehi-

cle, they should perferm a visual check
in order to;

a. make sure the vehicle is in normal
driving condition, especially as
regards level of fluids and controls.

b. detect any dents or scratches on
body ar other damage to the uphol-

~ stery.

c. make sure nothing is missing,
especially factory supplied ac-
cessories spare tyre and any parts
that are to be fitted on vehicle as part
of pre-delivery completion.

If, a5 a consequence of the checks, topp-
ing up 1$ required, proceed accordingly,
this operation is to be considered as part
of pre-delivery inspection. In the event of
nterventions {faults) cther than those in-
dicated, carry out the adjustments accor-
ding to the current technical and
administrative procedures.

As each operation is being carried out, the
relevant card must be filled out and filled
together with the other documents of the
sold vehicle.

The pre-delivery card included in the In-
struction Book supgplied to the customer is
te be duly filled out as evidence of the
scrupulous execution of the pre-delivery
checks.

FA4 23800000000

OPERATIONS TO BE
CARRIED OUT IN THE
ENGINE COMPARTMENT

Coolant

— With engine cold check the level in the

header tank.
Top up to the max. level with the

specified coolant, if necessary.

Engine oil

— Check that the leval is up to the «MAX»
level on the dipstick (carry out this
operation after having parked the vehi-
cle on a flat surface and after the
engine has been off for a few minutes).
If required top up with specified oil.

Power steering oil

— Check that the level is up to the «MAX»
mark on the plug stick {before carry-
ing out the chack, with engine idling,
rotate the steering wheel completaly in
both directions in order to carry out
bieeding;.

Brake and cluich fluid

— Check that the ievel is up to the «MAXs
mark in the reservair. _
H raquired, top up with specified fluid,
remembering that tins must be open-
ed only at the moment of use.
Be sure to perform this operation with
utmost care and cleanliness.

Battery electrolyte

— Check that the electrolyte covers the
upper edge of the plates by 5 mm, if
not top up with distilled water.

Windscreen washer liquid

— Check that the relative tank is com-
pletely full, if not top up with the ap-
propriate solufion,

00-7

Engine electric fan

— Connect together the electric leads of
the tharmal switch and check that the
clectric fan functions correctly.

-~ (heck that the leads are firmly con-
nected to the tharmal switch.

Check ignition advance

— Connect the stroboscopic gun to the
15t spark plug on the respective igni-
tion distributor; connect the negative
and positive leads of the gun to the
relative terminals of the battery.

— Connect an electronic rev. counter to
the engine.

— Start engine, warm it up to ruhning
temperature and with the engine idling,
check the fixed ignition agdvance.

Check the tightness of the
air intake ducts

—- In order to detect any air 0ss in the
whole air intake system, disconnect the
flexible tube downstreamn from the con-
stant idling regulation actuator and
blow in air with a compressed air gun.

— Completely open the butterfly valve
and krush or spray soapy water on all
the joints.

The formation of bubbles ar foam in-
dicates air loss.

Check of CO percentage
on idle (with Lambda
sensor disconnected)

The reading of CO values {carbon monox-
ide} must be carried out using exclusively
MDIR type analysers, connecting tham (o
the exhaust tube.

The check is t¢ be carried out with the
enging completely warmed up {(after the
glectric fan has come on and then gone off)
and with the engine idling.

December 1987
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OPERATIONS TO BE CARRIED

OUT ON EXTERIOR OF
VEHICLE AND IN THE
PASSENGER COMPARTMENT

Exterior cleaning

— After dewaxing, to be carried out us-
ing specified methods and products,
wash the exterior of the vehicle with
water-shampoo selution, rinse and dry.
Complete cleaning by eliminating any
residual dirt using appropriate
products.

Paintwork

— Check all painted surfaces visually and
remove accidental or manufacturing
flaws, if any.

Exterior moldings and fittings

— Visually check all exterior fittings of the
vehicle: bumpers, moldings, grills,
headlamps, lettering and embilems
making sure they are all securely fit-
ted and are not spotied or dented.

Doors and hoods

— Visually check that all weatherstrips

are correctly fitted and are not damag-
ed out of shape or dirty.

—  Alsp see that doars and hoods are cor-

rectly aligned and centred with respect
ta their respective relevant openings.

Factory issued accessories

— Check the presence of the following:
tool kit, spare wheel, jack, Instructions
Booklet, Service Boaoklet and Service
Centre Guide.

Locks, hinges,

window opening

— Chack correct functioning of door locks
(closing, locking and opening from in-
side and outside).
Similarly check the functioning of
angine and luggage compartment
hood locks.

— Check that door and hood hinges |

operate smoothly and noiselassly.

Decembear 15957

— Check that windows open and close alt

the way noiselessly and without
sticking.

Interior finishings
— Check all uphglstery (roof, carpets,

panels eic.) removing any stains or
scrafches.

Seats safety belts and

accessories

— GCheck that seats run frealy on their
tracks, noiselessly and without stick-
ing. Also check that seat and head-rest
adjustment devices function correctly.

— Check inside and outside rear-view
mirrgrs making sure they adjust easi-
ly and stay firmly in place when set;
also check snap switch on mirrar for
dayfnight drrving.

— Chack that seat belts and relative

retractors are in good working order.
— Check the maneuverahility of the sun-
visors, ashirays, glove compartment
and any other standard accessories.

Heating and air conditioning
system

— (Check that the heater and the air inlet
covers and flaps (opening and closing)
function correctly.

— Check that the electric fan functions
correctly at the varicus speeds.

— For vehicles with air conditioning, start
the engine and check that, when the
appropriate control in the vehicle is
gperated. this determines the closure
of the electromagnetic ¢oupling and
consequently the operation of the com-
pressor.

Lights, indicators, electrical

accessories

— With ignition key set to «MARCIA»,
check the funectioning of internal and
external vehicle lights and where ap-
propriate the relative instrument panel
indicator lamps: front and rear lights,
number plate lights. direction in-
dicators. flashing hazard lights, stop
lights, head-lamp high and fow beam,
head-lamp flashing, reversing lights,
enging and luggage compartment
lights, passenger compartment light

00-8

{(manual and door operation) and the
switch-off timer for these, front and rear
spot lamps instrument panel clustar
lights and relative adjustment rheostat
{or rheostats) and glove compartment
lights.

— Check the functioning of the following
instrument panel warning lights: alter-
nator, fuel reserve, oil pressure, brake
fluid level, hand brake on, rear window
heater on, engine tamperature.
Check the functioning of the Alfa
Romeo Control tamps. These all come
en simultaneously when the ignition
key i3 zet in the «<MARCIA- position and
then go out after a few seconds.

— Check that horns, cigar lighters, door
locking device, power window controls
and front seat electrical adjustment
controls all function correctly.

Windscreen wipers,
windscreen and
head-lamp washers

— After fitting the wiper blades, check
that the wipers function correctly at dif-
ferent speeds and on intermittent fune-
fioning.

— Operate the windscreen washar and
check for an evan spray from the jets
and that the spray is correctly directed
towards the upper part of the wind-
screen.

— Check that the spray is correctly
directed towards the head-lamps {on-
ly where required by Regulations).

Tyre pressure

-~ Check and if necessary restore normal
running pressure of tyres to specified
values. Adopt the highest value for the
spare wheel.

Tightening of wheel nuts or
SCrews

— By means of a spanner, check that the
wheel nuts are completely tightened.
Check also that the nuts are ap-
propriate for the type of vehicle or rim,
as indicated in the Spare Parts
Catalogue.

PALZ23800000000
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OPERATIONS TO BE CARRIED

OUT ON UNDERSIDE OF
VEHICLE

Speed gear-differential oil
change

— Remove filler plug and check that the
lubricant level reaches the lower rim of
the relative hole.

Top up if necessary and re-fit filier plug.

Leakages

— Check visually for leaks or traces of
leaks in the following systems: fuel and
exhaust emission, power steering,
brakes, clutch, engine cooling.

— Check for il leaks from enging, gear-
box and differential.

The maintenance operations consists of
checking and restoring the efficiency of
some parts of the vehicie which are most
likely to become worn or out-af adustment
as a result of normal use (1),

A list of the various operacons to be per-
formed at different internals, as shown in
the chart that follows, is contained in the
coupons in the Service Book which accom-

panies each vehicle. These coupons have

FAG 23600000000
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ENGINE CONTROLS
AND TEST

Engine controls

— Check that the accelerator pedal func-
tions without sticking and that with the
pedal right down, the accelerator but-
terfly valve ts completely open.

Engine starting and
functioning

— Check that the engine starts normally.
With the engine warmed up check that
the engine runs smocthly at the correct

specified r.p.m.

MAINTENANCE

to be stamped by the Service Organisation
Agency to show that the specified main-
tenance operations have been carried out.
Just as for pre-delivery inspection, should
topping up ro change of fluids or lubricants
- as alrgady described in the text - become
necessary, they will be considered as part
of maintenance operations.

Should faults other than those listed be en-
countered, they must be repaired or adjust-

00-9

Dashboard instruments

— With the engine running, check the
functioning of all electrically ocperated
instruments: rev. counter, speedome-
ter, oil pressure gauge, water tem-
perature gauge, fuel level gauge,
clock, Alfa Romeo Control.

Brake ¢lutch and

speed-gear controls

— With engine running, push the brake
pedal and check that after the initial
empty stroke, the pedal stops hard
without elasticity.

Check that the handbrake lever func-
tions normally.

— With the engine running. press down
the clutch pedal and check that all
speeds can be shifted without sticking

ar Noise.

ed according to current technical and ad-
ministrative procedures.

(13 It should be noted that the presence of the
catalyser entails perfect engine mamnte-
nance as a principal element affecting the
life of the catalyser itself.
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FLUIDS AND LUBRICANTS SCHEDULE DIAGRAM
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RECOMMENDED FUEL AND LUBRICANTS

FUEL CAUTION:
For carrect engine functioning the use of To avoid permanent damage to the ex-
unleaded petrol with the following haust gas catalyser, never use, neither
characieristics is recommended: in case of emergency nor in small quan-
tities, conventional petrol with lead.
Octane rating (Hesearch Method) To prevent the tank from belng acciden-
R.O.N. = 95 tally filled with lead petrol, the filler in-

let tube has heen designed in such a way
as to permit the insertion of only those
special delivery hoses fitted exclusive-
ly to unleaded fuel delivery pumps.
Should the fuel tank be filled with even
a small guantity of lead petrol, do not
start the engine, but proceed to the com-
plete emptying of the fuel tank and the
fuel delivery system.

FLUIDS AND LUBRICANTS

As for the corresponding model in the basic text, with vacuum fuel intake, except for the table concerning the type of oil to be used, which
Is to be modified as follows:

Name
Type Applhication Classification Motes
. AGIP P {Mthers
SAESE Sint 2000 SINTIAX Ambient
Enging - 01 ASTM S E SAE 10W5EO SAE 10W4a0 _ temperature
AF| SF —18°C + 40°C
SAE J 306 a Rotra SX Pontiax HOS Ambiant
Gear box differantial 13 - 17 APl GL-5 SAE 75WaQ SAE 75W30 temparalure
—40° = 150°C
OIL :
SAE J 306 a Rotra SX Fontiax HDS Ambient
Frant suspension - 21 APl GL-5 SAE 75W3a0 BAE 75WaQ ternperature
—40% = 180°C
Steering baxiwhes! - 23 DEXRON B ATF DEXRCN DEXRON FLUID
eering boxiwheet - B 11287 B 11297
. » 80 SUNISO 4 GG
Air conditioner - SUNISO 5 DS
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APPROXIMATE REFILL CAPACITIES

Mocel
Approximate refill capacities
Fuel tank ) 49
Fuel resarve | g
With filter 5
Engine oil sump kg
Without filter 4.5
Cam shaft suppoert sumps (%) kg 0,415
Geaar box-differential ol : kg 2,05
Power steering systam oil kg 0.8
Concentrated 12
antifreeze '
Min Temp —30°C | Distilled water 6,8
Antifreeze ready t 8
10 use
Coolant
Concentrated In 2 65
antifreeze
Min Temp —45%C | Distilled water [ 5.35
Antifreeze ready I g
1o use

(*} Change oil only when dismantling. The quantity is only approximate, fill up to the level.
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ENGINE MAINTENANCE

ENGINE MAIN
MECHANICAL UNIT

CHANGING OF ENGINE OIL
AND OIL FILTER - CHECK OF

LUBRICATION SYSTEM
TIGHTNESS

a. With the engine warmed up, remave

the oil filler cap (1), the dipstick (2) and
unscrew the oil sump plug @ . 0 o

Let the oil drain off letely for at least S T O %,
1: mii:tesl:a1n0 PR R 4//////f//ff// V & \
2 //{‘; l/' DI/}

1. Gl filler cap
2. Qil dipstick
3. Qil sump plug

b. Using the appropriate wrench @,
dislodge the oail filter @ and remove it,
working from beneath the vehicle.

CAUTION: | | 5/’4/7/ jf’/ '

¢«  The presence of whitish substances

in the oil is caused by the leakage
of coolant liquid {water) into the oil,
Identify the cause and proceed to

preventive measures,
*  Anextremely low viscosity of the oil ; %;
indicates that it has been diluted by

the fuel. k-
A

. 1. Wrench for removal of filter
. 2. Qil filter

N T ,_-—— - . _f :
N R i ¢. When all tha oil has drained off, clean
TR n = . T
= it S Z,.-:f oy —_*—."-_._‘j| the drain plug and screw it back on to the
L =TT oo ERE ] ] )
| ,:'E‘"‘J_ T A 4;7 e L oil sump with the relative gasket.
. |'| d. Moisten the oil filter gasket with oil and

.-_‘-\-\1: -

fit it, screwing it on completely by hand.
e, Filithe engine with the recommended
ol type and using the indicated quantity.

ENGINE OIL
Typa: AGIP SINT 2000 10W5Q
IP SINTIAX 10W40

Quantity 5.0 kg

Sump to maximum level mark 4.5 kg

Filter capacity 0.5 kg

Difference between maximum and
minimun levels on dipstick 1.15 kg

Cylinder head support
sumps (") 0.415 kg

{*) Filling to be carried out for each sump,
it dismantled. .

f. Check the il level on the disptick.
g. Replace the filler cap and start the en-
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gine allowing it to idle for approximately two
minutes.

h. Check that there are no ¢il leaks. If
necessary tighten or replace any part which
is poorly sealed.

i. Switch engine off and wait a few
minutes.

j. Remove dipstick and clean it. Insert the
dipstick again, remove it and check that the
oil level reaches the MAX reference mark.

CAUTION:
Checking of the ail level is to be carried

out with the vehicle parked on a level
surface.

TIGHTENING OF CYLINDER
HEAD NUTS

1. As per maintenance coupon

a. RHemove the timing system cover
following the procedure indicated in the
paragraph «Check and adjustment of valve
clearances», point 1.

b.  With the engine cold, loosen the nuts
by one turn, one at a time, following the se-
quence indicated in the figure. Moisten the
surfages between nut and washer and
tighten to the specified torgue.

i‘lj : Tightening torques
86 + BB N-m
(8.8 + 9 kg'm)

¢. Refit timing system cover following the
reverse procedure (o that employed for the
remaoval.

2. When reassembling ¢ylinder head
a. Lubricate washers nuts and threads
and with the engine cold, tighten the nuts
gradually to the specified terque following
the sequence indicated in the figurs.

@ : Tightening torque
ff = 79 N-m
{7.9 + 8.1 kg-m)
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b. Run the engine to normal running

- temperature and tighten the nuts, without

loosening them to the specified torque,
following the sequence indicated in the
figure.

PR |

’\ﬂ : Tightening torque
82 - 83 N-m
(8.4 + 8.5 kg'm)

c. After approximately 1000 km proceed,
with the engine cold, as indicated at point 1.

No.10 No. b

CHECK AND ADJUSTMENT
OF VALVE CLEARANCES

The following operations must be carrled
out with the engine cold

1. Removal of the timing system
cover

a. Disconnect the negative terminal of the

battery.

b, Unscrew the four screws @ and

remove the spark plug cover @

¢. Remove the spark plug lead holding

cover @ and disconnect the leads from

the spark plugs.

d. Disconnect the oil vapour breather

tube @ from the timing system cover.
e. Disconnect the fuel injsction wiring
ground leads @ removing the three
relative fixing screws on the timing system
cover. _

f. Unscrew the screws @ and remove
the spark plug wiring container _

g. Unscrew the thineen screws e and
remove the timing system cover 0 with
the relative gaskets and oil retaining half
rings.

December 1987
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Screws

Spark plug cover

Spark plug lead holding cover
il vapour breather tube

Fuel injection wiring grounds
Screws

Spark plug wiring container
Screws

Timing system cover

WSS R NS

2. Valve clearance measurements

a. Clean the spark plug seats, remove the
spark plugs and plug the holes to prevent
foreign matter from entering.

b. With the engine cold and using feeier
gauge C.6.0168, check that the clearance
between the resting radius of the cams and
the crowns of the cups iies between the
specified values;

Valve clearances (with engine cold)

Intake: 0.400 = 0.450 mm
Exhaust: 0.450 = 0,500 mm

00-16

c. Should the clearances lie outside the
specified values, proceed to adjust them
following the procedure indicated in the
following point 3.

3. Adjustment of valve clearance

a. Rotate the drive shaft until the natches

on the cam shaft @ arg aligned with the

notches on the relative caps @

— To check that the position of the not-
ches on the caps coincides with the
correct specified angle value, remove
the caps using the tcol A.4.019%9
equipped with the appropriate plate
A.4.0221 check respective angle
values.

A.4.0227

Angle position of notches on cam shaft
caps

intake shaft cap:
+2°40°

exhaust shaft cap:
—13°15°

PA4 23800000000
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— Should the notch not coincide with the
specified value, mark a new notch on

the cap in the correct position,

— Reassemble the camshaft caps and
rotate the drive shaft until the notches
on the cam shaft are aligned with the
new notches marked on the respactive
caps.

1. Cam shaft notches
2. Gap notches

NOTE:

When in this position, the fixed Index
point @ on the water pump must be
aligned with the reference notch @
stamped on the front drive shaft pulley
{(Number 1 ¢ylinder at Top Dead Centre
position on the explosion stroke}.

3, Fixed index point
4. Pulley notch

PA4 23800000000

b. Loosen the chain tensioner securing
sCrew @

¢.  Press the timing chain @duwnwards
50 as to overcome the tension of the chain
tensioner spring and lock the chain ten-
sioner in this position.

5. Chain tensioner |ocking screw
6. Timing chain

d. Loosen the nuts @ and remove the
cam shaft caps being careful not to
move the position ¢of the chain with respact
fo the gears.

7. Cap securing nuts
B. Cam shaft caps

00-17

&. Remove the rear mer@nn the cam
shaft support, exhaust side.

S Hear cover

f. Remove the protective rulyber cover
and discannect the power supply leads to
the electric magnet of the timing variator
and remove the electric magnet itself,
unscrewing it.

10. Timing variator electric magnet
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g. HRemove the intake side cam shaft@

with the chain and rest it on the centre part
of the cylinder haad, being careful not to
move the chain with respect to the gears.

11. Intake side cam shaft

h. Unscrew the sacuring screws @ and
remove the distributor @

12. Distributor securing screws
13. Distnbutor

i. Remove the two nuts and remove
the distributor support flange @

December 1987
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14. Flange securing nuts
15. Distributor support flange

j. Remove the exhaust side cam shaft
with the chain and rest it on the centre
part of the ¢cylinder head, being careful not
to rmaoave the chain with respect to the gears.

11. Intake side camshaft
16. Exhaust side camshaft

k. Withdraw the valve cup @ and the
valve clearance adjusting cap .

00-18

17. Valve cup
18. Adjustment cap

.  Measure the thickness S with the
thickness gauge €.1.0108. Select a new
cap of suitable thickness; caps are
available with thickness from 1.3 mmto 3.5
mm with increments of 0.025 mm.

C.1.0108

G. Valve clearance
5. Thickness of adjustment cap

m. Aeassemble the valve cup [(after
lubricating with engine oil), the cam shafis

and the chain.

PA4 23800000000
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n. Fit the distributor suppert flange and
the cam shaft caps, being careful to respeact
the numbering stamped on these,

@ : Tightening torque
Cam shaft cap securing nuts (in

oil}
20 = 25 N-m

{2.0 - 2.5 kg-m)

0. Fit the rear cover @ on the exhaust
side cam shaft support.

p. Fit the timing variator electric magnet,
screwing it in the support flangs. Adjust the
position of this so that the distance between
the operating valve of the variator and the
mobile core of the electric magnet 15 0.1
+ 0.4 mm.

q. Tighten the locking nut to the specified
torque.

@ : Tightening torque
Electric mmagnet securing nut
12.7 = 147 N-m

{1.2 + 1.4 Xg-m)

r. Fit the ignition distributor without lock-
ing the relative securing screws.

s. Proceed to the tensioning of the tim-
ing chain, chack the valve clearances again
and then proceed to the setting of the tim-
ing (see paragraph «Check of timing chain
tension and setting of timings=}.

t. Position carefully the oil retaining half
rings and the gaskets between cylinder
head and the timing systerm cover.

u. Refit the timing cover working in
reverse order with respect to the procedure
followed for dismantling. Tighten the tim-

FA4 23800000000

ing system ﬁuver securing screws to the
specified torque:

@ : Tightening torgue
Timing system cover securing

SCrews
10 = 14 N-m
(1.0 + 1.4 kg'm)

CHECK OF TIMING CHAIN
TENSION AND SETTING OF
TIMING

1. Check of timing chain tension

a. Remove cylinder head cover (see
paragraph «Check valve clearance adjust-
ment» point 1).

b. Locsen the chain tensionar securing
SCrews.

¢. Engage the highest speed, move the
vehicle backwards and forwards and, keep-
ing the chain stretched, lock the chain ten-
sioner securing screw.

d. Position carefully the il retaining half
rings and the gaskats between the cylinder
head and the timing system cover.

e. Refit the timing system cover hy rever-

sing the order of remeval. Tighten the tim-
ing system cover securing bolts to the
specified torque:

@ : Tightening torgque timing system
cover securing bolts
10 - 14 N'm
(1.0 = 1.4 kg-m)

2. Setting of timing |
The check must be carried out with the
valve clearance at the specified values
and the timing chain normally tensioned.
a. Remove the timing system cover (see
paragraph «Check and adjustment of valve
clearances» point 1).

k. Clean the spark plug seating of the 1st
cylinder, remove spark plug and inseart tocl
C.6.0122 fitted with comparator, into spark
plug support hole.

¢. Engage the highest gear and move the
vehicle backwards and forwards untit the
pointer on the comparatar inverts its direc-
tion of rotation {piston No. 1 at T.D.C. with
valves closed).

d. Make surethat the notches on the cam

00-19

shéﬂs% are aligned with the those on the
caps , when the cams of the No. 1
cylinder are facing outwards.

To check that the notches marked on the
caps are correctly positioned, proceed as in-
dicated at point 3 of the paragraph «Check
and adjustment of valve clearances.

C.6.0122

1. Cam shaft notches
2. Cap notches

e. Check also that the fixed index point
@Dn the water pump is aligned with the
reference notch @ stamped on the drive
shaft front pulley and on the rning gear
{phcnic wheel},

3. Fixad index paint
4. Notch on drive shaft front pulley and ring
gear

f. Make sure that the ¢entre ling of the
distributor rotor arm on the cylinder heads
@ 15 correctly positioned with respect to
the notch an the distributor casing @as
indicated in the figure.
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12° equivalent to a distance
of 5 + 6 mm

5. Distributor arm centre line
6. Reference noteh on the distributor casing

g. Check that the centre line of the
distributor rotor arm @ﬂﬂ the front cover
of the engine is correctly positicned with
respect to the netch on the distnbutor cas-

ing as illustrated in the figure.

12° equivalent to a distance
f 5 + 6 mm

7. Distributor arm centre ling
8. Reference notch on distributor casing

h.

If the notches on the ¢am shafts are

not correctly aligned with the notches on
the respective caps, proceed as follows:

1.

Cam shaft intake side
Remove tool C.6.0122.

December 1987
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2. Engage the highest speed and move 5.

the vehicle backwards and forwards so
as to be able to insert the timing
variator blocking tool A.2.0423. 7.

A.2.0423

3. Loosen the timing variator securing nut
by not less than 1/8 of a turn, using

the spanner A.5.0232.

CAUTION:
The above operation must be carried out

Repiace the tool C.6.0122 in the spark
plug seating hole in order to be sure
of the T.D.C. position.

Unscrew further the timing variator
gecuring nut, previously loosened, until

the gear of the front coupling is di-
sengaged.

Using a synthetic resin mallet, rotate
the cam shaft until the notches are
aligned.

with the utmost care so as to avoid un- 9. Tighten the nut until the gear on the
coupling the front coupling. front coupling is blocked.
10. Block the timing variator using tool
A.2.0423.
11. Fully tighten the nut using tool
A.5.0232 to a torgue of
88 +« 96 N'm
(8.8 = 9.6 kg-m);
corresponding to:
. (108 = 117 N'm)
(11 = 12kg'm)
on the axis of the nut.
A.2.0423
4. Unblock the cam shaft by removing
tool A.2.0423,
5. Set the No. 1 cylinder in the T.D.C. A.5.0232
position with valves closed {cams of A.2.0423

No. 1 cylinder facing outwards).

00-20
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12. Unblock the timing variator by remov-
ing tool A.2.0423.

j. Cam shaft exhaust side

13. Remove the bolt (7)) that secures the
gear e to the sleeve on the cam
shaft.

7. Bott
8. Cam shatt gear

14. Lift the locking edge of the nut and us-
ing the too! A.5.0103 to hold the gear,
loosen the nut securing the gear to the
cam shaft.

15. Using tool A.5.0103, turn the cam

, shaft without moving the chain, until
the notches are aligned.

A.5.0103

16. Still using the tool A.5.0103 to hold the

gear, tighten the nut previcusly loosen-

ed.

17. Refit the bolt (7)) in the aligned holes
of the gear and lock it.

18. Bend the locking edge of the nut back
into position.

19. Make sure that the centre line of the

FA423800000000
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distributor rotor arm is positioned as in-

dicated in the previous point f. and then

tighten the relative securing screws.
k. Position carefully the ol retaining haif
rings and the gaskets between the timing
system cover and the cylinder head.
l. Refit the timing system cover by rever-
sing the order of dismantling. Tighten the
timing system cover securing screws to the
recommended taorque:

@ : Tightening torque for the timing
system cover Securing screws
10 + 14 N-m
{1.0 + 1.4 kg-m)

CHECKING AND RESTORING
OF GOOD WORKING ORDER
OF THE TIMING VARIATOR

a. Start the engine and leave it running
on idle.

k. Disconnect the connector @ of the
glectromagnet @ and connect the 12V
supply (battery) to the pins of the elec-
tromagnet itself. Under these conditions
the engine should stop or in any case run
unevenly.

)
_/__J _|

N

’ i
ALk
B

_ .Ht:j l" '-‘I-f-H:'_II.

oy
=

et

e
o 1
.=
L --
iy
L
N I ‘

1. Electromagnet connectors
2 Timing variator electromagnst

c. If this occurs, the timing variator is to
be considerad as being in good working
order. If not proceed as follows.

d. Adjustment of the positioning of the

electromagnet
1. Unscrew and remove the eleg-
tromagnet.

2. Using the tool A.2.0449, measure the

00-21

distance «H~ between the timing
variator actuating vatve @ and the ex-
ternal edge of the electromagnet sup-
port flange. Transfer that measure,
diminishing the value by 0.1 =
0.4 mm onto the electromagnet itself
in such a way that when it is fitted, the
maobile core @ of the electromagnet
is at a distance of 0.4 mm from the tim-
ing variator actuating valve:

A.2.0449

1. Timing variator actuating valve
2. Mabile core
3. Electromaqgnet securing nut

3. Fitthe electromagnet, screwing it into

the support flange (keeping the
distance «Hw» unvaried) uatil the secur-
ing nut@ meets the flange. Tighten
the nut to the recommended torque.

: Tightening torque
Electromagnet securing nut
12.7 = 14.7 N'm
(1.2 + 1.4 kg'm)
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e. HRemove the cam shaft with timing

varigtor from cylinder head

1.  Removs the timing system cover as in-
dicated in «Check and adjustment of
valve ¢learancess step 1.

2. Dismantle the intake side cam shatft
operating as described in «Check and
adjustment of valve clearances» step 3.

f.  Remove the timing variator from the

cam shaft

1. Lock the cam shaftin a vice fitted with
protective jaws and using wrench
A_5.0232 unscrew the nut @ and
then remove the gear @

A.5.0232
Q -

e

—

_——— |

1. Nut
2. Timing chain gear

December 18987

With the cam shaft stif in the vice, use
the wranch A.5.0274 and unscrew the
complete timing variator from the cam
shaft.

A.5.0274

1. Nut

2. Timing chain gear
3. Timing variator

4. Cam shaft

3. Move the actuating valve inwards, blow

compressed air into the main duct and
check that the timing variator rotates.
If it is felt necessary proceed 10 the
dismantling of the timing variator.

Dismantling of the timing variator
Using tool A.5.0242, unscrew the

COver @
00-22

CAUTION:
The threading of the cover In guestion
is «left-handed:.

2. Withdraw the sleeve @, the piston re-

taining spring @ and the piston .

A.5.0242

IR g
= ( &‘ -~
M=
5 67 2]
I 7 et
] /]
N , 7
\ |
' . !
je iy j
JE—
L S —
A
5. Cover
&. Sleevea
7. Spring
A. Piston

h. Checking of timing variator

Chack all the oil passages for clogging.

2. Check the sfficiency of the oil seal
rngs.

—r
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i. Reassemble the timing variator

1. Reassemble the timing variator by fit-
ting the piston and the piston retain-
ing spring.

2. Screw on the cover with the «lefi-
handed- thread and with tool A.5.0242
tighten it to the recommended torgue
39 N-m (6 kg-m).

. .0 AB.0274

A.5.0242

o
S\
ﬁ"ﬁ 3. Fit the gear @ and tighten the nut
| \/) @

CAUTION:
The nut must he tightened so as to leave

the gear @ free,

j. Fitting of timing variator on cam
shaft
1. Smear a coat of Loctite sealing com-
pound on the thread of the cam shaft. 1 2

r

CAUTION:
Take care to prevent the sealing com-

pound from obstructing the oil —=
passages. | - A —-——2

| o e 23RN
2. Ilelng the tool A.5.0274, screw the tim 1 7 s i

\ng variator onto the cam shaft and

tighten it to the recommended torque

ot 98 = 117 N-m (10 + 12 kg-m).

1. Mut

Wait for approximately six hours 2. Timing chain gear

before mounting the cam shaft on

the cylinder head.

PA423800000000 00-23
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k. Fitting of cam shaft on cylinder head

t. Fit the cam shaft on the ¢ylinder head
following the pracedure described in
«Check and adjustment of valve clear-
ancese,

2. Tension the timing chain {see: «Check

of timing and timing chain tension»)
and then tighten the gear until the
coupling is tightly packed.

3. Block the timing variator, using tool
A.2.0423 tightening the nut to the
recommended torque of 88 - 96 N-m
(8.8 =+ 9.6 kg-m) using the wrench
A.5.0232 corresponding tc 108 = 117
N-m {11 = 12 kg m} on the axis of the
nut.

With the valve closed, the piston,
under the pressure of the oil, per-
forms the stroke (12.3 = 12.7 mm)
due to the effect of the helical coupl-
ing, thus causing the cam shaft to
rotate clockwise by approximately
14°45 +15°15",

A.5.0232

A.2.0423

. Fitting of the timing system cover

1. Fit the timing distribution cover {see:
«Check and adjustment of valve clear-
ancess).

ADJUSTMENT OF TENSION
AND REPLACEMENT OF
ALTERNATOR DRIVE BELT

1. Adjustment of tension

The tension of the belt is correct if it deflects
by 10 =15 mm, when a load of approxima-
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tety 78 N (8 kg) is applied to the centre of
the belt.

To adjust the tension unscrew the nuts @
and @ on the adjustment arm and then
toosen the bolt @

Move the aliernator so as to increase the
belt tensioning and tightan the nut @
Check the tension of the belt and then

tighten the balt @ and the nut @

2. Replacement of belt

Remaove the power steering pump drive belt
and the air conditioner compressor drive
helt as indicated in the following para-
graphs.

Loosen the nuts @ and @ and the bolt
@. Move the alternator inwards and
remove the worn belt.

Fit the new belt on tha three pulleys and
adjust the position of the alternator until the
required belt tension is cbtained.
Tighten fully the nut and check the ten-
sian; tighten the bolt and the nut @
Fit the power steering pump drive belt and
the air conditioner compressor drive belt as
indicated in the paragraphs below.

1. Nut
2. Nut
3. Bolt

ADJUSTMENT OF TENSION
AND REPLACEMENT OF
POWER STEERING PUMP
DRIVE BELT

1. Adjustment of tension
The tension of the belt is correct if it deflects
by 13 mm when & load of approximately

00-24

147 + 294 N (15 + 30 kg) is applied to
the centre of the belt.

To adjust the tension loosen the screws
@ and @ on the front bracket @ of
the pulley tensioner.

Move the bracket upwards to increase tha
tension of the belt and then tighten the
SCrEw @

Check the tension of the belt again and
then tighten the scraws @ and @

2. Replacement of the belt

Loosen the screw @ and @ move the
belt tensioner bracket @ downwards and
remove the worn belt,

Fit the new belt on the three pulleys anag
adiust the position of the belt tensioner
bracket until the required belt tension is ob-
tained.

Tighten fully the screw @ check the ten-
sion of the belt again and then tighten the

1. Belt tensioner bracket securing scréw
2. Balt tensioner pracket
3. Bslt tensicner bracket securing screw

ADJUSTMENT OF TENSION
AND REPLACEMENT OF AiR
CONDITIONER COMPRESSOR
DRIVE BELT

1. Adjustment of the tension

The tension is correct if the balt deflects
by 10+15 mm, when a load of approx-
imately 78 N (B kg) is applied to the cen-
tre of the belt.

PA4238000060000
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To adjust the tension toosen the bolts @
on the two slotted brackets (1)) and then
loosen the bolt @

Move the compressor outwards to increase
the tensiaon of the belt and re-tighten the
bolts @ Check the tension of the belt
again and then tighten the bolt @

2. Replacement of the belt

Remove the power steering pump drive belt
as indicated in the preceding paragraph.
Disconnect the cooling system hose @
and empty the systermn using a suitable con-
tainer to caollect the fluid.

Loosen the bolts e on the two brackets
@ and the bolt and then move the
compressor inwards and remove the worn
belt.

Fit the new belt on the two pulleys and ad-
just the position of the compressor until the
belt tension required is obtained.
Tighten fully the bolis @ check the ten-
sion of the belt and then tighten the bolt
Ig?fit the power steering pump drive belt
and adjust the tension as indicated in the
preceding paragraph.

Reconnect the cooling system hose @
previously disconnected and fill the system
with fluid of the recommended type and
guantity as described in «Engine cooling»
point 4.

1. Bracket

2. Hracket securing bolt

3. Cooling system hose

4, Conditioner suppart cradie securing bolt

FA42 3800000000

COMPLETE CAR

CYLINDER COMPRESSION
TEST

When checking poor engine performance
because power is not up te normai, it is ad-
visable to test cylinder compression using
the appropriate tester.

The test is carried out as follows:

a. Start the engine and leave it running
until it reaches normal running tempera-
ture. .

b. Remove the spark plugs.

¢. Disconnect the connectors from the
power modules and the connectors on the
electric fuel injectors.

d. insert the compression testing insru-

ment in a spark piug seating.

g. Turn the engine over a few times by
means of the starter motar, Kkeeping the ag-
celerator pedal fully pressed.

(Make sure there are no leaks from the
pressurg gauge union).

f. Repeat the test to measure the com-
pression values ¢of tha remaining cylinders
taking care to reset the writing pointer of
the tester each time; then compare the
values measured.

NOTE:

If the difference between the pressure
values measured in the cylinders is ex-
cessive, seek the cause starting with a
check of the tightness of the valves and
if necessary proceeding 10 a check of the
compression rings and the pistons.
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FUEL SYSTEM

CHECK AND ADJUSTMENT
OF THE ACCELERATOR

1. Checking of cable sliding
Check that the acceierator cable moves
freely in its sheath.

2_ Adjustment of play In cable

a. With the accelerator pedal up, check
that the accelerator end play on the con-
trol leveris 1 = 2 mm.

b. [f necessary adjust the cable backiash
by removing the adjusting spring@and
moving the sheath @ 50 as to produce the

recommended backlash on the cable @
Then reinsert the spring in the new posi-
tion.

1. Adjusting spring
2. Accelerator cabie sheath
3. Accelerator cahte

3. Checking the maximum opening of
the butterfly valve

a. With the acceterator pedal pressed ful-

ly down, check that the accelerator controi

cam can still rotate by 17 + 2 mm.
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b. W necessary proceed with the adjust-
ment by means cf the end of travel screw

@ under the accelerator pedal @

1. Accelerator pedal
2. End of travel screw

CHECK OF FUEL SYSTEM
PRESSURE AND TIGHTNESS
OF SYSTEM

1. Check of fuel system pressure |
Carry out the check as follows:

a. Connect a pressue gauge @ between
the fuel delivery tube (1) and hammering

damper@ by means of a «T» adaptor @.
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Fual delivary tube
Hammering damper
Pressure gauge

«1» adaptor 1

Pow =

b. Disconnect the hose @that connects
the pressura regulatnr@tn the air intake
box @ in order to prevent any ir-
regularities in the engine idling from caus-
ing irregular readings.

5. Vacuum hose
6. Pressure regulator
7. Airintaks box

¢. Start the engine; with the engine on
idle, using the pressure gauge, check that
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the reading is equal to the recommended
value:

Fuel pressure’
284.3 - 323.6 kPa
(2.8 + 3.2 bar; 2.9 + 3.3 kgfcm?)

d. Re-connect the hose @ to the air in-
take box @ With the engine an idle the
fuel pressure should fall to approximately
0.5 bar and then rise again when the ac-
celerator buiterfly valve is opened.

If this does not occur, search for possible
leaks from the vagcuum hose @

2. Check tightness of system

a. Keeping the pressure gauge con-
nected, and with the engine on idle, choke
the hose immediately downstream from the
pressure regulator @ until a pressure
vaiue of 4 bar is read {ensure that the
pressure does not exceed this valua).

b. With the pressure at 4 bar check that
the fuel system tubes and unions do not
presant leaks.

¢. fthe pressure does not reach the value
of 4 bar, and no leaks are encountered,
check the filter andfor the functioning of the
fuei pump.

TROUBLE DIAGNOSIS
PROCEDURE FOR THE
CHECKING OF THE
TIGHTNESS OF THE
FUEL INJECTION SYSTEM

The procedure is to be carried cut at the

intervals indicated in the «Vehicle

maintenance schedule» and in the

presence of the following symptoms:

— Small of petrol

— Visible signs of leaks from the unions
and connections of the system.

The possible causes are: |
— Petrol leaks from the components, the

unions and the connections of the
system.
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Carry aut the procedure described in the
preceding paragraph for the «Check of the
fuel system pressure- and the «Check of
the fuel system tightness» and in particular:
a. Make sura of the presence of fire
fighting equipment in the workshop so as
to be able to work in conditions of max-
imum safety.

b. Run the engine to normal running
temperature.

c. Switch the ignition off.

d. Inspect visually the components and
unions of the fuel system so as to locate
the origin of the leak.

e. Check the entire system (connecting
tubes, unions, components} using an ex-
haust gas analyser (NDIR system).

f. Thea pointar of the analyser will react
in the vicinity of the zone of the leak.

The analyser test must be carried out

slowly so as to allow for the slow
response time of the instrument.

g. Following the location of the leak by
means of the procedure indicated in points
d. and/or e. eliminate the leak by replac-
ing the defective components of the system
or by suitably tightening the loose clips.

h. Oncompletion of the preceding opera-
tion, start the éngine, let the engine idle for
a few minutes and then switch the ignition
off.

i. Repeat the test described in points €.
and d. in order to check the exactness of
the diagnosis and the effectiveness of the
repair.

. On completion of the procedure
described in points a. to h., carry out a road
test of at least 30 minutes, followed by a
final check to ensure the correct warking
crder of the system.

CHECK OF THE TIGHTNESS
OF THE FUEL VAPOUR
EMISSION (EVAPORATION)
SYSTEM

The procedure described below must be

carried ocut when checking the fuel system
pressure and in the presence of the smell
of petrol.
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The probable cause is & blow-by of vapour
from the tubes, unions or parts of the
systam.

PROCEDURE «A»

a. Disconngct the tube connecting the
vapour cleaner and the fuel tank and con-
nect it t0 a compressed air source, with a
pressure gauge between the source of
compressed air and the tube.
b. Pressurise the system with compress-
ad air until a pressure of:
0.025 bhar {2.49 kPa;

0.0255 kg/ecm2; 254 mm H,0)
is obtained and close the system.
If this value cannot be reached, open the
compressed air source and check the
tightness of the system (with an HC
analyser of a «Snoop» leak detector).
¢. Measure the fall in pressure in the
system (this must not be more than.

0.00125 bar (0.125 kPa;

0.00127 kgfcmz2; 12.7 mm H,0)
after 10 minutas).
g, If after 10 minutes the fall in prassure
is greater than the specified value, locate
the leaks by smearing the tubes and unions
with soapy water or by using the «Snoop»
gdetactor.
e. Bubbles will appear in the presence of
leaks.
f. Inthe case of leaks coming from the
filler cap/pipe, replace the cap first of all.
If after replacing the cap the tightness of
the system is restored, this means that the
cap was defective. If the tightness is not
restorad replace the filler pipe.
g. Replace the parts that are thought to
be defective and/or adeguately tighten
loosa pipe clips ete,
h. Repeat the operations b. and ¢. to
check the correctness of the diagnosis.

ALTERNATIVE
PROCEDURE «Bw»
To be carried gut with the fue! tank at lsast

34 full.

a. Disconnect tha tube conngcting the
vapour cleaner and the fuel tank and con-
nect it to a compressed air source, with a
pressure gauge between the source of
compressed air and the tube.
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b. Pressurise the system blowing pro-
pane into the vapour breather tubing unti}
a pressure value is obtained equal to:
0.025 har (2.49 kPa

0.0255 kg/cm?; 254 mm H,0)
c. Check for the existence of propane
leaks from the tubing, unions or pars of the
system, by using an HC {probe) sensor con-
nected to an HC analyser.
d. Repair the leak {or tighten the pipe
clips, if this is sufficient).
e. Repeatoperations b. and ¢. to check
the correctnass of the diagnosis.

CHECK THE TIGHTNESS
OF THE AIR INTAKE
SYSTEMS DOWNSTREAM
FROM THE AIRFLOW
GAUGE

In order to detect the existence of air leaks
throughout the entire air intake system,
disconnect the flexible air intake hose that
connects the constant idle actuator with the
corrugated air intake sleeve and blow in air
with a compressed air gun. |
Completely open the accelerator butterfly
valve and smear ar spray s0apy water on
all the joints in the system, the formation
of bubbles or foam indicates the existence
of leaks.

CHECKING CLEANING
AND REPLACEMENT OF
THE AIR FILTER

a. Release theclips @ which secure the
filter cover @ to the filter container.
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b. Lift the cover enough to remove the
cartridge @ without damaging the sur-
rounding componanis.

c. Clean the cartridge container @

d. Clean the cartridge thoroughly, by
blowing low pressure compressed air into
the cartridge from the filter lower side.
e. Insert the filter cartridge in the con-
tainer ensuring that the «tcp~ label is fac-
Ing upwarsd.

f. Fit the cover @ securing it with the
clips @

The air filter cartridge should be replac-
ed periodically (see: «Vehicle mainte-
hance schedules).

1. Clips
2, Lover
3. Filter cartridge
4, Filter cantainar

REPLACEMENT OF
FUEL FILTER

a. Working from underneath the vehicle,

pinch the tubes @ and @

. Loosen the pipe clips and disconnect

 the tubes (1) and (3) from the filter (2),

c. Loosen the filter retaining clip @and
remove the filter.
d. Refit the new filter taking care to s5ee

 that the arrow stamped on the filter is poin-

ting in the direction of the fuel delivery.
e. When the new filter is fitted, remowve the
clips from the fuel defivery tubes.
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1. Fusl inlet tube

2. Fual filter

3. Fuel outlet tube

4. Filter retaining clip

CHECK OF IDLE R.P.M.

| The check of the idle r.p.m. i5 10 be car-

rigct out with the engine at normal running
temperature, the gear speed in neutrat and
all the ancillary devices excluded.

Idle r.p.m.
800 =50 r.p.m.

The regulation of the idle r.p.m. is
automatically controlled in all engine func-
tioning conditions by means of the cons-
tant idte actuator.

With the engine running on idle, the fune-
tion of the actuator is to bring the actual
r.p.m. to the nominal r.p.m. {800 +50
r.p.m.} by acting on the accelerator butterfty
by-pass.

As well as controlling the idle r.p.m., it also
acts as an additional air box and regulator
for the operation of the air conditioning
sysien.

When the compresser begins to operate,
the electronic control unit automatically
maintains the correct r.p.m. by means of

the idle actuator.
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NOTE:

With the Motronic system, periodic ad-
justment of the idle r.p.m. is not pos-
sible.

If the idle r.p.m. is above or below the
recommended values and the vehicle
presents no mechanical faults, then the
fault probably lies in the electronic cir-
cuits. In this case it will he necessary to
resort to the troubile diagnosis procedure
using the appropriate tester.

If the specified idle r.p.m. is still not
achieved, it will be necessary to replace
the defective components.

CHECK OF EXHAUST
EMISSIONS (CO) WITH
ENGINE RUNNING ON IDLE

The check is to be carried out using NQIR
type equipment. The gas to be analysed is
taken from the end of the exhaust pipe
upstream from the catalyser (catalytis
silencer),

The check is carried out with the engine at
normal running temperature, {after the
electric fan has come on and then gone off)
and after having ¢arried out the idle r.p.m.
check (see: «Check of the ldle r.p.m.»).
The following praliminary checks are also
to be carred out:

— Check of engine oil tevel

— Cleaning ot air filter cartridge

— Check of ignition system efficiency
— Ignition timing

The CO tevel should fall within the specified
values:

% CO =0.2

NOTE:

With this configuration of the Motronic
ML4.1 system, periodic adjustments of
the CO emissions with the engine on idle
are not possible. If the values are found
to fall outside the specified limits and the
vehicle does not present any mechanical
fault, then it is probable that the fault lies
in the electronic circuits.

In this case it will be necessary to resort
to the trouble diagnosis procedure us-
ing the appropriate tester. |

If the CQ level is still found to fall out-
side the specified limits, it will be
necessary to replace the defective com-
ponents.
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EXHAUST SYSTEM

REPLACEMENT OF THE
LAMBDA SENSOR AND
THE CATALYSER

1. Set vehicle on lift.
2. Working from the engine compartment
remove the rear cover and disconnect the

CONNBCtors @ and @ of the Lambda sen-
S0r wiring.

=\

1. Lambda sensor conneastor
2. Lambda sensor resistance connector

3. Working from beneath the vehicle
unscrew the screws and remove the
catalytic silencer heat shield @

3. Catalytic silencer heat shield

4. Unscrew the wire clip securing bolt and
frae the lead of the Lambda sensor,
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5. Unscrew the nuts @ securing the
catalyser @ to the two exhaust manifolds

(&)

4, Securing nuts
5, Calaiyser
& Exhaust manifolds

6. lLoosenthe two clips @ at the rear of
the catalyser @

securing the catalyser to the support
and release the retaining rings .

7. Unscrew and remove the two hﬂltsz .

7. Clips

8. Securing bolts

9. Support

10, Elastic retaining rings
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8. Disconnect the catalyser from the two
exhaust manifolds and also remove the
respective gaskets.

9. Remove the catalyser disconnecting it

from the central length of the exhaust pip-

ing, knocking it lightly with a plastic ham-
mar round the circumference of the
connecting parts.

10. Fit 2 new Lambda sensor in a new

catalyser proceding as follows:

a. Grease the thread of the body of the
sensor with R. Gori Never Seez grease
or alternatively BOSCH 5.664.00.105
grease.

b. Using a suitable spanner, fit the Lamb-

da sensor @ in the catalyser.

11. Lambda sensor

11. Refit the catalyser by raversing the
order of removal and being sure to carry
out the following:

a. Fit new gaskets between the catalyser
and the exhaust manifolds.

b. Shake the exhaust pipe a little 30 as
to seat it properly and then tighten all
the securing nuts and bolts.

c. Position the Lambda sensor lead and
fix it with the appropriate ¢lip.

d. Reconnect the two connectors of the
Lambaa sensar wiring located in the
engine compartment.

8. Start the engine and chack that there
are no leaks of exhaust gases from the
pipe connections and that there is no
excessive noise coming the system.
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ENGINE IGNITION

CHECK OF INGITION TIMING
a. Connect the stroboscopic gun to the
terminal of the No. 1 cylinder spark plug
on the distributor. Connect the negative
and positive leads of the stroboscopic gun
to the respective battery terminals.

b. Connect an electronic rev counter to
the engine.

¢. ARun the engine to normal running
temperature and at idle r.p.m. {(B0Q 50
F.p.m.}, check that the notch on the engine
pulley is aligned with the fixed reference
iIndex on the water pump.

Fixed advance
10° +1° before T.D.C.

Take especial care to see that the engine
is running at the idle r.p.m.: 800 =50
r.p.m.

CAUTION:

The system does not require and does
not permit any adjustment of the spark
advance. Do not rotate the ignition
distributor. If it is rotated, the firing order
could be modified, thus resulting in very
SErious conseguences.

If the timing is not within the specified
values and the vehicle does not present
any mechanical fault, then there is pro-
bably a faultin the electronl¢ circuits. In
this case it will be necessary to resort
to the trouble diagnosis procedure us-
ing the appropriate tester,

CHECK, CLEANING AND/OR
REPLACEMENT OF THE
SPARK PLUGS; FIRING
ORDER

1. Checking

— The standard spark plugs fitted are of
the surface discharge type with four
points and a central electrode. No ad-
justment of the distance between the
electrodes is required by this type of
spark piug.
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— The use of spark plugs with different
features or dimensions can cause
serious damage to the engine and can
also alter the exhaust emission levels.

— Clean and replace the spark plugs
periodically at the intervals indicated
in the «Vehicle maintenance sche-
dulgs.

— Replace the spark plugs if the ceramic
insulator 1s cracked or the electrodes
are excessively worn.

2. Replacement

a. With the engine coid, roll back the rub-
ber cap, blow compressed air into the spark
plug seating in order to remove any foreign
matter and then remove the spark plugs.
b, Grease the threads with ISECO
Molikote A grease and tighten the spark

plugs to:

25 = 34 N-m
(2.5 + 3.5 kg-m)

¢. Make sure that thera is both a good
mechanical and electrical connection bet-
ween the spark plug leads and the con-
nectors. |

d. If in doubt slide the rubber cap back
along the spark plug lead, fully tighten the
connector and slide the rubber cap back
over the connector.

Connect the connector to the spark plug.

CAUTION:

The spark plug leads must be recon-
nected according to the correct firing
order.

Firing order; 1-3-4-2.
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ENGINE COOLING

CHECK OF ANTIFREEZE
MIXTURE LEVEL AND

COOLING SYSTEM
TIGHTNESS CHECK

1. Check of system

a. Check that the cootant level in the filler

tank is within the MAX and MIN reference

marks.

b. Inspect the tubes and couplings check-

ing that they are not worn and do not {eak.

c. Inspect the filler tank cap checking that

the springs, the gasket and the valves are

in good condition.

d. Cheack that the electric fan is in correct

working order.

— Disconnect the two leads of the ther-
mal switch on the radiator and short cir-
cuit theam.

— Turn the ignition key and check that
the fan starts.

e. Check the radiator referring to Group

07 - Cooling of the «“WORKSHOP MANUAL

- ENGINES».

f.  Should it be necessary to top up with

considerable gquantities of coolant liquid,

check the system carefully for possibie
leaks and eliminate them.

2. Pressurised cap tightness test

a. Attach the appropriate coupling @tu
the testing instrument and ingert it in the
pressurised cap.

b. Pressurise the cap and from the
reading on the tester, check that the relief

valve opens at the specified pressure.
Specified cap pressure

68.6 kPa
{0.69 bar; 0.7 kg/cm2)
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1. Testing instrument
2. Coupling
3. Cap

3. Tightness test of cooling system
a. Unscrew the pressurised cap of the
header tank. .

b. Attach the hydraulic system tester to
the header tank filler infet,

¢. Pressurise the system and from the
reading on the instrument, check that the
pressure s at the specified value.

Cooling system pressue check

107.9 kPa
{1.08 bar; 1.1 kg/cm?)
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4. System refitl

Having previously drained the system, refill
it with the following type and guantity of
¢coolant:

Min.
External *C ¢ —30° =i 5°
temperature

Concentraied
antifreeze I 12 ., 265
Std No. 3681-68956

Distilled water
for dilution

I 5.8 5.35

Heady to uss

antifreeze I 8 8
Std No. 3681-69958

00-31

To Increase the antifreeze protection
from —30° to — 45°C without draining
the whole system, replace 2 litres of the
mixture with as many litres of the
specified concentrated antifreeze.

CAUTION:
Products harmful to paintwork.
Avoid contact with painted surfaces.

Refilling must be casried out through the
filler tank inlet, being careful to observe
the following:

3. The heater control knob must be set
to the «fully open positions,

b. Fill the system until the level reaches
the maximum mark ¢of the header tank.
c. Startthe engine and run it to normal
running temperature so that the open-
ing of the thermostat frees the residual
air in the system.

d. With the engine cold, top up the
level to the maximum mark of the header
tank.

&. Refit the filler cap.
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ELECTRICAL CHECKS USING THE
TROUBLE DIAGNOSIS TESTING INSTRUMENT
(MOTRONIC ML4.1 - DOUBLE IGNITION - 4 CYLINDERS)

CAUTION:

IF ONE OF THE FOLLOWING TESTS
DOES NOT GIVE A POSITIVE RESULT,
{DENTIFY THE CAUSE OF THIS BY CAR-
RYING OUT THE FAULT FINDING PRO-
CEDURE.

PRELIMINARY
OPERATIONS

— Switch off the ignition.

— Disconnect the negative terminal of the
battery.

— Disconnect the multiple connector from
the Motronic electronic control unit.

NOTE:

With a voltmeter, check that there is no
tension on pin 8 of the wiring stde muiti-
ple connector (otherwise see test 13.7).

— Connect the wiring side multiple con-
nector {o the appropriate connecter an
tha interface C10136.

DO NQOT CONNECT THE ELECTRO-
NIC CONTROL UNIT

— Select the ML4.1 motorization by
pressing button No. 4 on the interface
C10136.

— Connect the interface to the universal
troutle diagnosis instrument C10132
using the lead €C90032.

— Reconnect the negative terminal of the
battery.

— Disconnect the fuel pump relay.

SETTING FOR OHM
READINGS

— Set the selectors (1) and (2) to position 1.

—  Set the switch (1) to position 2.

— Set the switch (2) to position 1.

— Place the test prods of a multimeter in
the aprropriate «QOHM» sockets of the
trouble diagnosis insrument.

— ignition switched off.

TEST No. 1

CHECK ACCELERATOR BUTTERFLY
MINIMUM OPENING MICRO-SWITCH -
PIN 2 WIRING SIDE

— ignition switchad off.
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C.1.0138

— Selector {2) in position 1.

— Multimeter 200 Ohm £.5.

-— Read a value of lass than 12 Chm &n
multimeter.

— Press the aceelerator pedal lightly and
read an infinite resistance on the multi-

meter,

TEST No. 2

CHECK ACCELERATOR BUTTERLY

OPENING MICRO-SWITCH -

PIN 3 WIRING SIDE

— lIgnition switched off.

-- Selector (2} in position 2.

—  Multimeter 200 Ohm F.S.

— Read an infinite resistance on ihe
multimeter.

— Press the accelerator pedal lightly and
read a value of less than 10 Ohm on
the multimster.

(The change of state occurs when the
butterfly is open at an angle of approx-
imately 60°)

TEST No. 3

ENGINE TEMPERATURE SENSOR
TEST - PIN 13 WIRING SIDE

— Ignition switched off.

— Salactor (2) in position 3.

— Multimeter 20 kOhm F.S.

00-32

C.9.0032

Read a vatue on the multimetar as a
function of the temperature.

— 10°C = 9 kOhm

0°C = 6 kOhm
+ 10°C = 3,8 kObm
+ 15%C =3 kOhm
+ 20°C = 2.5 kCOhm
+ 25°C = 2.1 kOhm
+ 3A0°C = 1,7 kOhm
+ 40°C = 1,2 kOhm
+ 60°C = 600 Chm
+ 80¢C = 330 Chm
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TEST No. 4

AlIR TEMPERATURE TEST - PIN 22

WIRING SIDE {PIN 6 TO GROUND BY

MEANS OF C10136)

— Ignition switched off.

—  Selector (2) in position 4.

— Multimeter 20 kOhm F.S.

— Read an infinite rasistance on the
multimetar,

— Press the button (3} and read a value
on the multimeter as a function of the
temperature {see graph test No. 3).

— Disconnect the terminal from the
battery.

— Insert the interface connector in the
electronic control unit connector,

— Reconnect the negative terminal of
the bhattery.

TEST No. 5

GROUND CHECK FOR SCREENED
CABLES - PIN 23 ELECTRONIC
CONTROL UNIT

— Ignition switched off.

— Selector {2) in position 5.

—  Multimeter 200 Chm F.S.

-— Read a valua of less than 10 Ohm on
the multimeter.

TEST No. 6

SETTING FOR DIFFERENT

MOTORIZATIONS - PIN 11 WIRING
SIDE {LONGITUDINAL ENGINE)

— Ignition key in MARCIA (running) po-
sition.

— Selector (2) in position 9.

—  Multimeter 200 Ohm F.5.

— Read an infinite resistance value on
the multimeter.

SETTING FOR VOLT
READING

— Set selectors (1) and (2) to positicn 1.

— Set the switch (1) to position 2.

— Set the switch (2) 10 position 1.

— Measure the battery tension directly
from the terminals of the battery itself
with the ignition key in the MARCIA
(running) position, note down the value.

- Switch the igntion off.

— Place the test prods of the multimeter
in the appropriate «VOLT» socket of the

trouble diagnosis instrument.

TEST No. 7

CHECK +12 V DIRECT - PIN 18
ELECTRONIC CONTROL UNIT

MULTIPLE CONNECTOR
— Ignition switched off.
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— Multimeter 20V F.5.

— Selector {1) In position 1.

— Read a value equal ta the battery ten-

sion previously noted down +50 mV.

TEST No. 8

CHECK +12 V FROM IGNITION SWITCH

- PIN 35 ELECTRONIC CONTROL UNIT

— Multimeter 20 V F.S. '

— Selector (1) in position 2.

—  With ignition switched off read a value
of V. With the ignition key in the
MARCIA {runming) position read a
value equal to the battery tension
previously noted down +50 mV.

Turn ignition key to the MARCIA
{running) position

TEST No. 9

CHECK GROUND - PIN 16 ELECTRONIC

CONTROL UNIT

— lgniticn key in MARCIA {running) po-
sition.

—  Multimeter 200 mV F.5.

— Selector (1) in position 3.

— Read a tension of less than 30 mV on
the multimeter.

TEST No. 10

CHECK POWER SUPPLY TO AIR FLOW
GAUGE - PIN 9 ELECTRONIC CONTROL
UNIT

— Ignition key in MARCIA {running} po-
sition.

— Multimeter 20 V F.S.

— Selector {1) in position 6.

— Read a tension value of between 4.5 V
and 5.5 ¥ on the mulimeter.

TEST No. 11

CHECK AIR FLOW GAUGE
POTENTIOMETER - PIN 7 ELECTRONIC
CONTROL UNIT

— Ignition key in MARCIA (running) po-
sition.

— Multimeter 20 V F.S.

— Selector (1) in position 7.

— Read a tension value of between 100
mY and 300 mY on the multimeter.

— Operate the air flow gauge butterfly
manualiy and check that the tension in-
creases evenly, without gaps or jumps,
to a value equal to or greater than 4.2 V.

TEST No. 12

CHECK POWER SUPPLY TO AND WIR-

ING OF CONSTANT IDLE ACTUATOR

— Ignition key in MARCIA {running) po-
sition.

—  Multimeter 20 V F.5.

— Selector (1) in position 5.

— Read a tension of between 4 V and
12 V on the multimeter.

00-33

— Disconnect the idle actuator connec-
tor for a moment and check that the
tension falls to approximately 0 V (no
tension).

— Disconnect the fuel relay (with the
ignition key in the MARCIA (running})
position the relay can be excited or
start- to tick).

TEST No. 13

TESTS TO BE CARRED OUT
ONLY WITH THE ENGINE NOT
RUNNING

NOTE:
Make sure the check on pin 8 has heen

cartied out, as described in the
preliminary opetration.

TEST Na. 13.1

INDUCTIVE SENSOR TEST - PIN 25
ELECTRONIC CONTROL UNIT
— Multimeter 20 V F.S.

Set for alternating current readings

— Selector (1) in position 18.

— Attempt to start engine and read a ten-
sion greater than 1.5 V on the multi-
metar.

Reset multimeter for direct
current readings

TEST No. 13.2

CHECK OF INJECTION TIME

— Multimeter 2 V F.5.

— Selector (1) in position 14,

—  Switch (1} in position 1.

— Switch (2} in position 1.

— Attempt a prolonged engine starting
and read a tension of between 200 mV
and 1V {2=10 msec} on the multi-
meter.

TEST No. 13.3

CHECK OF ELECTRIC FUEL
INJECTOR CURRENT

— Multimeter 2V F.S.

— Selector (1} in position 13.

— Switch (2) in position 1.

— Atternpt a prolonged engine starting
and read a tension of between 200 mV
and 300 mVY on the multimeter.
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TEST No. 13.4

CHECK ACTUATING COIL A - PIN 1

ELECTRONIC CONTROL UNIT

— Multimeter 2V F.S.

— Selector (1) in position 16.

— Switch (1} in position 2.

— Altempt a prolonged engine starting
and read a tension on the multimeter
corresponding to the r.p.m. during
starting
{2.g.. 20 mV = 200 r.p.m,

0 mvV = 300 rp.m.)

TEST No. 13.5

CHECK ACTUATING COIL B - PIN 19

ELECTRONIC CONTROL UNIT

—  Multimeter 2V F.5.

—  Selector (1) in position 16.

—  Switch {1) in position 1.

— Attempt a prolonged engine starting
and read a tensicn an the multimeter
corresponding to the r.g.m. during
starting
(e.g.: 20 mv = 200 r.p.m.

30 my = 300 r.p.m.}

TEST No. 13.6

CHECK FUEL SYSTEM

— Connect a pressure gauge to the fuel
distribution pipe.

— Turn the ignition key t¢ the MARCIA
(running) position.

— Press button No, 4 of the trouble
diagnosis instrument and check that
the fuel pressure reaches g value equal
to or greater than 2.8 bar,

NOTE:.
It is possible that the pump §s already
turning.

TEST No. 13.7

CHECK CONNECTICN - PIN 8

ELECTRONIC CONTROL UNIT

— Multimeter 20V F.S.

— Switch the ignition off.

— Disconnect wiring side muftiple con-
nector,

— Place the test prods of the multimeter
across pin 8 of the multiple connector
and ground.

— HRead a value of no tension on the
multimeter.

TESTS TO BE CARRIED OUT
WITH THE ENGINE RUNNING

TEST No. 14

CHECK THE POSITIVE HALF WAVE
OF THE INDUCTIVE SENSOR
— Start engine.

Decermber 1987

— Muitimeter 20 F.S.

— Selsctor {1) in position 11.

— Check that with the engine running on
idle the reading on the multimeter is
between 250 mV and 2V,

— Speed up the engine and check that

the value read increasas.

TEST No. 15

CHECK NEGATIVE HALF WAVE OF

THE INDUCTIVE SENSOR

- Start engine.

— Multimeter 20 V F.S.

— Selector {1} in position 12.

- Proceed as for test No. 14 checking that
the value read is equal to or greater
than the value previously read.

TEST No. 16

CHECK ELECTRIC FUEL INJECTOR

CURRENT

— Start engine.

— Multimeter 2 ¥ F.5.

— Selector (1} in position 13.

—  Switch {1) in position 1.

— Switch {2) in position 1.

— Operate the accelerator with brief spurts
of acceleration, checking that the max-
imum readings on the multimeter are
350 mY 40 mV (with the engine
temperature greater than +50°C}.

NOTE:
The reading in millivolts shows the cur-
rent to the electric fuel injectors
(eg: 200mV =2 A
300 mV = 3 A
400 mV = 4 A)

TEST No. 17

CHECK FUEL INJECTION TIME

— Stant engine.

— Multimeter 2V F.S.

— Selector (1) in position 14.

—  Switch (1) In position 1.

— Switch {2} in position 1.

—  With engine warmed up and running on
idle, read a tension of between 150 mV
and 250 mV on the multimeter, equiva-
lent to an injection time of 1.5+25
msec.

NOTE:

If the engine is cold or the external
temperature is very low, the injection
times are longer.

— Check the fuel enrichment during ac-
celeration by effecting short sharp

spurts of acceleration and ¢hecking

00-34

that the reading on the multimeter
tends to Increase.

— If the engine has reached or almost
reached normal running temperature
press button No. 5 (cold engine simuia-
tion} of the trouble diagnosis instrument
and check the fuet enrichment with the
engine ¢old by lengthening the injection
limes,

w |f the external temperature is greater
than 10°C, press the button No. 6 (cold
air simulation) of the trouble diagnosis
instrument and check that a small in-
credase in the injection time occurs.

TEST No. 18

CHECK ACTUATING COIL A {PIN 1)

AND COIL B {(PIN 19)

— Start engine.

— Multimeter 2 V F.S.

— Selector {1) in position 16.

— Switch (1) in position 2.

— Read a tension corresponding (o the
angine r.p.m. (TEST COCIL A) on the
multimeter
(e.q.: 800 rp.m. BO mV

1000 r.p.om. = 100 mVy
3000 rpm, = 300 mV
4000 r.p.m. = 400 m¥
5000 r.p.m. = 500 mV)

— Switch switch (1) in position 1 and

check for the above tensions {TEST
CQIL B}

H

TEST No. 19

CHECK IGNITION ADVANCE

— Start the engine.

—  Multimeter 2 V¥ F.S.

— Selector {1) in position 17.

— Switch (1) in position 2.

— With the engine running at normal run-
ning temperature and on igle, read a
tension of between 70 mV and 130 mY
corresponding to an ignition advance
of 7+ 13 degrees.

— Speed the engine up to 2000 r.p.m.
and check that the ignition advance in-
crease.

TEST No. 20

CHECK FUNCTIONING OF THE
CONSTANT IDLE ACTUATOR

— With the engine running cn idle, discon-
nect the actuator for 2 moment and

check that the engine r.p.m. increases.
— Reconnect the connector and check

the idle r.p.m. again.

TEST No. 21

CHECK THE FUNCTIONING OF THE
ELECTRONIC CONTROL UNIT

— With the engine running at between
1000 and 1500 r.p.m. press button
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No. 2 ffull load) and check for the ac-
tion of the timing variator {a momen-
tary fall in the r.p.m. should be
noticed).

— With the engine running at 3000 r.p.m.
press the button No. 1 {accelerator but-
terfly closed) and check for & cut in the
fuel delivery which will result in a fall
in the r.p.m. followed by Increases and
reduction (hunting).

TEST No. 22

CHECK THE CONNECTIONS TO THE
AIR CONDITIONER {IF FITTED) - PIN 29
AND 32 ELECTRONIC CONTROL UNIT

—  Multimeter 20 V F.S5.

— Selector (1) in position 9.

— Start engine.

— Make sure that the heating and ven-
tilation systems are switched off.

— Read 0V on the multimeter.

— Switch the heating and wventilation
systems on but without activating the air
conditicning compressor (fan in posi-
ticn 1 and temperature regulation on
minimumj.

— Read +12 V on the multimster.

NOTE:
The engine r.p.m. may increase but NOT
diminish.

— Selector {1) in position 10.

—  With the compressor switched on read
+12 ¥V on the multimeter.

— With the campressor switched off read
0V on the mullimeter.

— Check that the engine r.p.m. does not
fall below the minimum value.

TEST No. 23

CHECK THE SETTINGS FOR THE
VARIOUS MARKETS

NOTE:
The setting is carried out by means of
the connection, using the appropriate
connector (S30), of a device in the form
of a relay with a casing of a different
colour.

— Reconnect the terminal of the battery.-

— Ignition switched off,

—  With the selector (2} at the positions 7
and 8, read the values given below, on
the multimeter, as a function of the set-

ting for the market in question.

NOM-POLLUTING VERSION
| Selector WITH
| position UNLEADED PETROL
(2) ' B
! a5 OCTANE 31 OCTANE
7 Infinite Resistance
resistancs lass than
10 Chm
B Resistance Resistance
less than lass than
10 Ohm 10 Chm
Bright yellow Sky-blue col-
coloured gured device
device in- insarted in
serted in ¢on- | connector S30
nector 530

— Place the test prods of the multimeter
in the «OHM=» sockets of the trouble
diagnosis instrument.

—  Multimeter 200 Ohm F.S.

— Disconnect the negative terminal of the
battery.

— Disconnect the multiple connector of
the interface €.1.0136 from the elec-

tronic control wunit,

PA42380G000000

— Beconnect the multiple connector of
the interface €.1.0136 to the electronic
control unit.

TEST No. 24

CHECK LAMBDA SENSOR

— Place the test prods of the multimeter
in the «VOLT» sockets of the trouble
diagnosis instrument.

— Multimeter 2V F.5.

— Selector (1) in position 22.

— Start the engine and check that, with
regard to the r.p.m. rangse, the reading
on the multimeter falls between 100
mV and 1V approximately.

TEST No. 25

CHECK FUEL VAPOUR CONTROL
SOLENOQID VALVE ACTUATOR

—  Multimseter 20 V F.S.

— Place the test prods of the multimeter
directly on the pins of the sclenocid
valve,

— Start the engine. |

— Accelerate the engine with short sharp
bursts and check the momentaneous
reading of +12V (with each ac-
celeration).

TEST No. 26

CHECK THE POWER SUPPLY TO THE
LAMBDA SENSOR PREHEATING
RESISTANCE

— Multimeter 20V F.S.

00-35

" Start the engine.

Place the test prods of the multimeter
directly on the pins of the Lambda sen-
sor preheating resistance.

Read + 12V on the multimeter.
With the resistance disconnected,
check aizo for a resistance value
(multimeter 200 Ohm F.5) of between
3 Ohm and 20 Ohm on the pins of the
resistance itself.
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NOTE:

For the correct use of this trouble
diagnosis procedure, itis assumed that
the vehicle Is In warking order, that the
engine is in good operating condition
{valves, clearances, cylinders, etc.) and
that the ignition is working efficiently
{spark plugs, distributore, coiis).

PRELIMINARY
OPERATIONS

1. Switch the ignition off.

2. Disconnect the negative terminal of the
battery.

3. Disconnect the multiple connector
from the Motronic electronic control unit
{located under the floor on the right side
cf the passenger compartment;.

NOTE:

With a voltmeter, check that there is no
tension on pin 8 of the wiring side multi-
ple conductor {otherwise see test 13.7).

1. Electronic control unit mulipte conductor
2. Motronic eleclronic contral unit

4. Connect the multiple connector @

(wiring side) to the relative connector gn the
interface C.1.0136. DO NOT CONNECT
THE ELECTRONIC CONTROL UNIT.

December 1987 |
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C.1.0136 ®

1. Motrenic electronic control unit multiple
gonngctor

5. Select the ML4.1 motorization by
pressing button No. 4 on the interface unit
C.1.0136.

6. Connectthe interface unit C.1.0136 10
the trouble diagnosis instrument €.1,0132
using the lead €.9.0032.

7. Heconnact the negative terminal of the
battery.

8. Disconnect the fuel pump relay.

C.1.0136

WOl
i
IIIIIII
llllllll

00-36

TROUBLE DIAGNOSIS
SYSTEM - DOUBLE IGNITION - 4 CYLINDERS)

SETTING FOR OHM

READINGS

1. Set the selectors (1) and {2) to posi-
tion 1.

2. Set the switch (1) to position 2.

3. Set the switch {2) to position 1.

SELECTORS (1) and (2)

SWITCHES {1} and (2)

4. Place the test prods of a multimeter in
the appropriate «OHM» sockets of the trou-
ble diagnosis instrument.

NOTE:

Should none of the tests give positive
results, check that there is tension on
the wiring side multiple connector {pin
Sground andpin 18 = +12 V)even with
the ignition switched off.

LLLLL
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TEST No. 1 — ACCELEHATOH BUTTERFLY MINIMUM OPENING MICRO-SWITCH

= jgnition swifched off,
* Sefector {2) In position 1.
- ® Spt the muttimeter for 200 Ohm F.5.

NOTE:

The continuity check is to be carried out
with the multimeter set for Ohm readings,
tha ignition switched off and the trouble
diagnosis system disconnected.

<4

Read a value of less than 10 Ohm on
the multimeter (with the acceleratar
released).

Press lightly on the pedal and read a
value of infiniie resistance.

YES

Y

TEST No. 2

FA423800000000

NO

Disconnect the minimum accelerator but-

Chack adjustment of switch and if
necessary replace i.

terfly opening switch connectar (S6). NO)
Flace the test prods of the multimeteron [ ™
the pins 2 and 18 of the switch and check
for the previous reading.
SWITCH
- FRONT VIEW
YES
With the multimeter set on 200 Ohm F.5.,
check circuit continuity betwesan: NO
EEE—.

- pin 18 switch connector and ground
paint {G131) on the timing systern cover;

- pin 2 switch connector and pin 2
Motronic electronic control unit multiple
connector (S1).

3|2

SWITCH CONNECTOR
- FROMT VIEW

Replace witing.

00-37
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TEST No. 2 — CHECK ACCELERATOR BUTTERFLY MAXIMUM OPENING MICRO-SWITCH

= lgnition switchred off,
» Selector (2) in position 2,
e Sat the multimeter for 200 Ohm F. 5.

NOTE:

The continuity check is to be carnied out
with the multimeter set for Ohm readings,
the igniticn switched off and the troubla
diagnosis system disconnected.

* <

Head an infinite resistance on the
multimeter {with the accelerator
pedal released).

Press the pedal fully down and read
a value of less than 10 Ohm.

NO

YES

Y

TEST Mo. 3

December 1987

Disconnect the connactor from the ac-
celarator butierfly maximum and
mirimum opaning switch (56}

Place the test prods of the muliimetar on
pins 3 and 18 of the switch and check for
the previous reading.

EWITCH
- FRONT VIEW

NO

YES

With the multimeter sef for 200 Ohm F.S.
chack circuit continuity between:

- pin 18 switch connector and ground
point (G131} on timing system Cover,
- pin 3 connector and pin 3 MOtronic eiac-

tronic control unit {(S1).

SWITCH CONMECTOR
- FROMT VIEW

- NQ

00-38

Check adjustment of switch and if
necessary replace it.

Raplace wiring.
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TEST No. 3 — TEST ENGINE TEMPERATURE SENSOR

» lgnition switched off
= Sefactor (2) in position 3.
e Set mudtimeter for 20 kOhm F.5.

<

NOTE:

The continuity check is to be carried out
with the multimeter set for Ohm readings,
the ignition switched off and the trouble
diagnosis system disconnected.

Read on the multimeter a resistance
value which is a function of the
englne temperature as Indicated In
the graph.

LI SO0 —— :
- 0 ! HHH—
h OO0 T

e f

l. . .
LT . I EE T I KT |- L N
I T e e e e e L
:

-
o ——— e

L
100
A0 -
1Mo ----- 1

AuyTL

l e
o - -4
-t - T
1 . 1 [ |
Fh = fmi— = -
L — -

1”_ == =

NO
-

Check the wiring continuity between:

- pin 13 Motronic electronic control unit
rultiple connactor (51} and pin 1 engine
temperature sansor connactor (S77;

- pin 2 sensor and grounds (G131) on tim-
ing system cover.

SENSOR COMNECTOR
- FAOMT WViIEW

YES

NO
e e

Replace wiring.

YES

Y

TEST No. 4

PA4 23800000000

Replace engine temperature sensor,

00-39
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TEST No. 4 — TEST AIR TEMPERATURE SENSOR

+ {gmition switched off,
« Sefactor (2) in position 4.
= Set mutimeter for 20 k0Ol F.5.

!

NOTE: .

The continuity check is to be carnied out
with the muitimeter set for Ohm readings,
the igniticn switched off and the trouble
diagnosis systern disconnected,

o<

Read an infinite resistance on the
multimeter.

Press button {3) and read the multi-
meter a resistance value which is a
tunction of the air temperature as in-
dicated in the graph.

o o il S b —

YES

» DISCONNECT NEGATIVE TERMINAL
OF THE BATTERY.
« INSERT THE CONNECTOR OF THE

INTERFACE UNIT IN THE CONNEC- .

TOR OF THE MOTRONIC ELECTRO—
NIC CONTROL UNIT,

» RECONNECT THE NEGATIVE TER-
MINAL OF THE BATTERY.

Y

TEST No. &

December 1987

N

Check the resistance of the air flow gauge
(55) between pin 5 and 4 {the valus is a
function of the air temperature as in-
dicated in graph of the preceding point).

NO

Replace air flow gauge.

YES

Check the wiring continuity between:

- pin 4 air flow gauge connestor (S5 and
pin 6 Maotronic electromic contral unit
multiple connector (51);

- pin 5 air flow gauge connactor and pin
22 Matronic electronic control unit multi-
ple connector.

AR FLOW GAUGE CONMMECTOR
« FRONT VIEW

NO

Raplace wiring.

YES

Replace air flow gauge.

00-40
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TEST No. 5§ — CHECK GROUND FOR SCREENED CABLES

NOTE:

The continuity check is to be carried out
+ fgnition switched off with the multimster set for Ohm readings,
+ Sefactor {2) in posifion 5. tha ignition switched off and the trouble
« Sat muftimeter for 200 Ohm F.&. diagnosis system disconnectad.,

<

Read a value of less than 10 Ohm on NO Fta.plana tha Motranic electronic ¢ontrol
the mulimeter, unit.

YES

Y

TEST No. 6
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TEST No. 6 — SETTING FOR DIFFERENT MOTORIZATIONS
(LONGITUDINAL ENGINE)

= fgnition key in MARCIA frunming) po-
sition.

= Selector {2) in position 9.

* Set mudtimeter for 200 Ghm F.5.

NOTE:

The continuity check is to be carried out
with tha multimeter set for Ohm readings,
the ignition switched off and the trouble
diagnosis system disconnected.

Read a value of Infinite resistance.

YES

December 1887

NO

Eliminate the ground or interference with
other wires of the pin 11 Motronic elec-
tronic contral unit multiple connector
(S11).

00-42
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SETTING FOR VOLT 4. Measure the battery tension directly
READINGS across the terminals of the battery itself with

the ignition key in the MARCIA (running)
position and note down the value.

5. Switch the ignition off.

6. Placethe test prods of a multimeter in
the «VOLT» sockets of the trouble diagnosis

1. Set the selectors (1) and (2} in posi-
tion 1.

2. Set the switch {1) in position 2.

3. Set the switch {2) in position 1.

SELECTORS (1} and {2) instrument.

SWITCHES (1) and (2)

TEST No. 7 — CHECK +12 V DIRECT TO THE MOTRONIC ELECTRONIC CONTROL UNIT

NOTE:
The continuity check is to be carried out
. = lgnition switched off. with the multimeter set for Qhm readings,
e Sot multimeter for 20 V F.5. the ignition swilched off and the troubie
= Selector (1) in position 1. diagnosis system disconnected.
o<
_ Chack the wiring continuity between:
On the multimeter, read a battery ten- - pin 18 Motronic electronic control unit
sion corresponding to the value | NO _ | myfipie connector {S1) and the positive 1 NO Replace wiring. T
measured directly across the ter- terminal of the battery;
minals of the battery itself { =50 mV¥). - pin & Motronic electronic control unit
' multiple connector and ground (G131}
an the timing system covar.
YES
Y
TEST No. 8
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TEST No. 8 — CHECK + 12 V FROM IGNITION SWITCH
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TEST No. 9 — CHECK GROUND PIN 16 MOTRONIC ELECTRONIC CONTROL UNIT MULTIPLE

CONNECTOR

|7- ignition key in MARCIA (running) pc-
Sifion.

» Selector (1) in position 3.

v Sat muftimeter for 200 mV F.5.

NOTE:

The continuity check is to be carriad out
with the multimeter set for Ohm readings,
the ignition switched off and tha trouble
diagnosis system disconnectad.

<4

Read a tension vale of less than
30 m¥V on the multimeter.

YES

NO

Check the circuit continuity between pin
16 Motronic electronic control unit multi-
ple connector {S1) and ground on the tim-
ing systam cover (G131).

If nacessary check the ground points bet-
wean angine and body.

NO

TEST No. 10 — CHECK POWER SUPPLY TO AIR FLOW GAUGE

= ignition key in MARCIA {running} po-
sition.

e Selector (1) in position 8.

= Sef miustimetsr for 20 V F.8.

Replace wiring.

>4

Read a tension valee of between 4.5
¥ and 5.5 ¥ on the multimeter.

NO

YES

Y
TEST No. 11

December 1987

Replace Motronic electronic control unit.
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TEST No. 11 — CHECK AIR FLOW GAUGE POTENTIOMETER

o lgnition key in MARCIA {running) po-
sition.

= Sefector (1) in position 7.

« St muftimeter for 20 V F.S.

NOTE:

The cantinuity chack is to be carried out
with the multimeter set for Obhm readings,
the ignition switched off and ths trouble
diagnosis system disconnected.

o<

Read 100 + 300 m¥ on multimeter.
Operate the sz flow gauge butterfly
manually and check that the tenslon
Increases evenly to a value egual to
or greater than 4.2 ¥V without in-
termediate gaps.

YES

Y

TEST No. 12

PA423800000000

NG

Disconrect the air flow gauge connector

(S5) and check wiring continuity betwesn:

- pin 2 connactor and pin 7 Motronic elac-
tronic control unit multiple connector
(S1);

- pin 3 connector and pin 9 Motronic alac-
tronic control unit multiple connactor,
- pin 4 connactor and pin 6 Motronic elac-
tronic control unit multiple connector.

F |
G_Ma T
| -

AR FLOW GAUGE CONNECTOR
- FRONT VIEW

MO

YES

Replace air flow gauge. -

Replace wiring.

00-47
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TEST No. 12 — CHECK WIRING AND POWER SUPPLY TO CONSTANT IDLE ACTUATOR

= jgnition key in MARCIA (running) po-
sftion,

e Selector {1} in positiont 5.

» Saf muitimeter for 20V F.5.

NOTE:

The continuity check is to be carried out
with the multimetar set for Ohm readings,
the ignition switched off and the troublse
diagnosis system discannected.

<

Read a tension of between 4 ¥V and 12
¥ on the multimeter.

NO

YES

Disconnect the constant idle actuator
{S29) and check {with the ignition an) for
the presence of +12 YV between pin 2
connector and the ground on the timing
system cover (G131).

COMSTANT IDLE ACTUATOR CONNECTOR
- FRONT VIEW

NO

lYEs

Turn the ignition off and disconnect the
Motronic electromic control unit muttipls
connector {51). Cheek the wiring continui-
ty between pin 1 constant idle actuator
connector and pin 33 efectronic control

UK.
l YES

NO

Replace constant idle actuator.

Aeplace wiring between pin 2 constant
idle actuator connector and pin 87 relay
512h.

Replace wiring.

<

Discennect the constant idle actuator
for a moment and check that the ten-
slon falls to 0 V {no tension),

NQ

Replace Motronic electronic control unit.

YES

« RECONMNECT THE FUEL PUMP RELAY
(With the igniition key in MARCIA (run-
ning) position the relzy may be excited
ar start o tok).

YES

Decemnber 1987
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TEST No. 13 — TESTS TO BE CARRIED OUT WITH THE ENGINE NOT RUNNING

NOTE: Make sure that the check on pin 8, as described in the preliminary operations, is carried out.

TEST No. 13.1 — TEST INDUCTIVE SENSOR

= Sefactor (1) in position 18.
=« Sot muthmeter for 20 V F. 5.
ALTERNATING CURRENT.

NOTE:

The continuity check is to be carried out
with the multimeter &t far Ohm readings,
the ignition awitched off and the troublg
diagnosis system disconnectad,

o<

Attempt an engine starting and read
a tension greater than 1.5 V on the
multimeter.

NO

YES

Y

TEST Mo. 13.2

PA423800000000

Check the wiring continuity between:

- pin 25 Motronic elactronic control unit
muitiple connegtor (S1) and pin 1 r.p.m.
sensar connactor (513);

- pin 23 Motronic electronic control unit
and pin 2 r.p.m. sansor connector.

AF.M. SENSOR CONNECTOR
- FROMT WIEW

NO

Replace wiring.

YES

Replace the r.p.m. sensor.
If necessary check the sansing system.

00-49
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TEST No. 13.2 — CHECK FUEL INJECTION TIME

i » Selector (1) in position 14,
i s Switch {1} in position 1.
- » Swiltch (2} in pasition 1.
* Set muttimeter for 2V F.5.
DHRECT CURRENT.

Attempt a proionged engine starting
and read a tension of between
200 m¥ and 1 ¥V on the multimeter.

MO

YES

Y
TEST No. 13.3

Decernber 1987

Replace the Motronic slecironic control
unit.
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TEST No. 13.3 — CHECK CURRENT TO ELECTRIC FUEL INJECTORS

NOTE:

The continuity check is to be carried out
* Selector {1} in posidion 13. with the multimeater sat for Ohm readings,
= Switch (2] in position 1. the ignition switched off and the trouble
= Set muffimeter for 2V F.8. diagnosis systemn disconnected.

o«

Disconnect the electric fuel injectors and

Attempt a prolonged engine starting | | check the wiring continuity between: NO
and read a tension of Bbetweesn 200 ——= - pin 87 relay (S12b} and pin 1 for each —— e Replace witing. ' SR
and 300 mV on the multimeter. glectric fusl injscter conneactor {S3)

- pin 14 Motrenic electronic control unit
multiple connector {&1) and pin 2 for
each electric fusl injector.

ELECTRIC FUEL INJECTOR COMNELCTOR
- FROMT WIEW

YES

Check the efficiency of the fual injectors NO
by checking the resistance value of the ———= Replace defective electric fuel injectors. |——=
acil { =16 Ohm).

YES

YES

Replace the Matronic electronic control
urtit.

Y

TEST No. 13.4
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TEST No. 13.4 — CHECK COIL A ACTUATOR

—————

. Sefector 1) in position 186.
- * Switch (1) in position 2.

v Sei multimeier for 2 V F.S.

NOTE:

The continuity check is ta be carried out
with the multimeter set for Ohm readings,
the ignition switched off and the trouble
diagnosis system disconnected.

<

Attempt a prolonged engine starting
and read a tension on the multimeter
corresponding to the engine r.p.m.
during starting.

e.g.: 20mV = 200 rp.m.
A0 myV = 300 r.p.m.

NO

Disconnect the coil A module connector
(ABa) and repseat the preceding procedurs
checking the tension value as specified,

YES

Replace module assembly and coil.

YES

¥

TEST No. 13.5

Pecember 18987

NO

With the igniticn switched on and the coil

madule connector disconnacted, check,

with the multimeter setfor 20 VF.S., for:

- the presence of +12V hetwaen the
ground on the timing system cover
(G131} and pin 1 module connectar;

- 3 V betwesn the ground on the timing
gsystem cover and pin 4 module con-
nechor;

- 0V between the ground on the timing
system cover and pin 3 module ¢on-
nector.

Check the wiring continuity (s&e NOTE)
betwasn pin 1 Motronic electronic ¢ontrol
unit multiple connacior (S51) and pin 2 coil
A module connector.

Gy

COHL A MODULE CONNECTOR
- FRONT VIEW

NO

Replace relative wiring.

YES

Reaplace Motronic electronic control unit.
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TEST No. 13.5 — CHECK COIL B ACTUATOR

= Selectar {1) in position 18,
= Switch (1} in position 1.
= Sat mottirmeter for 2 ¥V F.5.

NOTE: .
The continuity chack is to be carriad out
with the muitimeter set for Ohm readings,
the ignition switched off and the trouble
diagnhosis system disconnected.

<«

Attempt a prolonged engine atarting
arnl read a tenslon on the multimeter
corresponding to the engine r.p.m.
during starting.

eq.: 20 mv
30 mv

200 r.p.m.
300 r.p.m.

YES

Y
TEST No. 13.6

FPA423800000000

NO

Disconnect the coil B module (A8L) and
repaat the preceding procedure checking
for a tension value as specified.

YES
EEm—

Replace module assembly and coil.

NO

Y

With the ignition switched off and the coil

module connector disconnected, check,

with the multimeter set for 20 V F.S.m for:

- the presence of + 12V between the
ground on the timing system cover
(G131) and pin 1 module cornector;

- 0 V hetween the ground on the timing
systern cover and pin 4 module con-
nectaor;

- 0V between the ground on the timing
system cover and pin 3 module con-
nector.

Check the circuit continuity between {see
NOTE) pin 19 Motronic esectronic control
wnit multiple connector (51} and pin 2 coil
B module connector.

{[HEa5])

COIL BE MODLILE COMNECTOR
- FRONT VIEW

NO

Raplace wiring.

YES

Replace Motrenic elactronic control unit.
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TEST No. 13.6 — FUEL SYSTEM CHECK

* Connect a pressure gauge o the fuef
distribution pipe.

= fgnition key in MARCIA (running) po-
sition.

NOTE:

The continuity check is to be carried out
with the multimeter set for Ohm readings.,
the ignition switched off and the trouble
diagnosis system disconnacted.

* <

Press bution 4 of the trouble
diagnozls Instrument and check that
the fuel pressure reaches approx-
imately 2.8 bar.

NOTE:

It is poesible that the pump |5 already
turning.

YES

Y

TEST No. 13.7

December 1987

NO

Remove the relay 512a and cheack tha

wiring continuity betwean:

- pin 85 sockeat of relay S12a and pin 20
Motronic alectronic control unit multiple
connactor {51},

- pin 86 socket of relay 512a and pin 87
socket of relay S12b.

l YES

With relay 512a removed check the wir-

ing cortinuity between:

- pin 30 socket of relay $12a and pin B6
sockeat of reiay S12a;

- pin 87 socket of relay S12a and pin 4
wiring connection G133a engine side
(male).

©k @ 11
@ s} +©

WIRING COMNECTION {G133a)

l YES

Check wiring continuity betwean;

- pin 4 wiring connection 3133a body side
(fermale) and single union G133b;

- gingle union G133b and union C on the
fuse box.

YES

Check good condition of fuse 13 and wir-

ing continuity between:

- pin B fuse box conhecior H and pin 1
unicnh G73a (famale);

- pin 1 connection G73a (maie) and pin 2
connection G107 {famala) {pink-whita
wire}).

Ons @12 ©s @5 ]2
[ @ &) ©O)s (©)2
O13 ©)o ©»r @4 (]

WIRING CONNECTION (G73a)

i'fEE

With botton no. 4 pressed (on the trouble
diagnosis instrement), check for the
presence of + 12 V directly on the con-
nections of the pumps.

00-54

NO .

——1= Replaca wiring. —i-
NO .

——=- Replace wiring. —————— -
NO ,

— Replace wiring. S,
NO .

——= Replace fuse or replace wiring. —— -
YES Replace pump that is not functioning.
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TEST No. 13.7 — CHECK CONNECTION PIN 8 ELECTRONIC CONTROL UNIT

* Saf muitimeter for 20 V F.8.

= Switch ignition off.

= Disconnect wiring side muitiple con-
nector.

COMPLETE CAR

<

Place the test prods across pin B
multiple connector and ground and

read a zero tension on the multimeter,

NG

YES

¥

TEST No. 14

PA4 23800000000

Search for the cause of the tension on pin
8 elactronic control unit multiple connsec-
tor, in the wiring.
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TESTS TO BE CARRIED OUT WITH THE ENGINE RUNNING

TEST No. 14 — CHECK POSITIVE HALF WAVE OF THE INDUCTIVE SENSOR

+ Start engine.
» Selector (1) in position 1T,
= Set multimeter for 20 V F.5.

NOTE:

The continuity check is to ba carried out
with the multimeter sat for Obm readings,
the ignition switched off and the trouble
diagnosis system disconnected.

o4

Check that with the angine running
on idie the multimeter reading Is bet-
ween 250 mV and 2 V.

Speed up the engine and check that
value Increases.

NO

YES

Y

TEST No. 15

December 1987

With the use of a feeler gauge, check that
the air gap batween the phonic wheel and
the sensor is 1 x£0.5 mm.

NO

YES

Chack the wiring continuity between:

- pin 25 Motronic electronic control unit
multiple connector (S1}and pin 1 r.p.m.
sansor connastor (513),;

- pin 23 Motronic electronic control unit
multiple connector and pin 2 r.p.m. sen-
sor connector.

R.P.M. SENSOR CONNECTOR
- FRONT VIEW

NO

YES

Replace the r.p.m. sensor.
If necassary check the sensing system.

Set the correct gap.

Replace wiring.
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TEST No. 15 — CHECK THE NEGATVE HALF WAVE OF THE INDUCTIVE SENSOR

= Start the engine.
» Sefector (1) in positicn 12,
v Sof multimmetar for 20 V F.5.

~a

- i

COMPLETE CAR

»<4

Check that with the engine running
on idle the multimeter reading is bet-
ween 250 m¥Y and 2 V.

Speed the engine up and check that
the value read is equal to or greater
than the previous value.

NQ

Make sura that the previous test No. 14
has been correctly carried out.
Proceed to check the sensor securing
and air gap sysem and replace if
necessary.

YES

Y

TEST No. 16

-

PA422800000000
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TEST No. 16 — CHECK OF CURRENT TO ELECTRIC FUEL INJECTORS

» Start engine.

= Selector (1) in position 13.
= Switchr (1) in position 1.

« Swiich (2) in position 1.

+ Sat muftimetar for 2 ¥V F.8.

NOTE:

The continuity check is to ba carried out
with the multimeier set for Ohm readings,
the ignition switched off and the trouble
diagnosis system disconnected.

o<

Dperate the accelerator effacting
brief and rapid accelerations and
check that the maximum readings on
the multimeter are 350 my 40 mV
{with the engine temperatur grater
than 50°C).

YES

Y

TEST No. 17

December 1087

NO

Disconnect the electric fuel injector con-

nectors {83) and check the wiring con-

tinuity batween:

- pin 87 relay $12p and pin 1 of each slac-
tric fuel injactor connector;

- pin 14 Motronic slectronic control wnit
multiple connector (S1) and pin 2 of
each electric fual injector connector.

ELECTRH: FUEL INJECTOR CONNECTOR
- FRONT VIEW

ND

Replace wiring.

YES

Check the efficiency of the gdectnc fuet in-
jectors by checking the rasistive value of
the coil (=16 Qhm}.

NG

Replace defective elactric fuel injectors.

YES

Replace the Motronic electronic contral
unit.
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* Start the engine.

* Sefector (1} in position 14.
* Switch (1) in position 1.

« Switch (2) in position 1.

= Set muttimeter for 2V F.5.

COMPLETE CAR

TEST No. 17 — CHECK FUEL INJECTION TIME

<4

With the engine at normal running
temperature and on idle, read a
muitimeter value of between 150 and
250 mVy.

NOTE:
With tha engine cold and low axtarnal
temperatures the values are greater.

NO

Aeplace the Motronic electronic control
unit.

YES

Check for fuel enrichment with ac-
caleration by operating shott sharp
bursts on the accelerator and check-
Ing) that the reading on the multimeter
tends 1o increase,

Press bution 5 on the trouble
dlagnosis Instrument and check for
an Increaze In. tension on the
multimeter.

NO

Replace the Motronic electronic controi
unit.

YES

i the external temperature is greater
than 10°C, press button § of the trou-
ble diagnosis instrument and check
for a small increase in the fugl injec-
tion times.

NO

Raplaca the Motronic electronic control
unit.

YES

¥

TEST No. 18

PA4 23800000000
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TEST No. 18 — CHECK ACTUATOR COIL A AND COIL B

= Start the engine.

= Sefector (1) in position 16,
« Switch (1) in position 2.

» Sat muitimeter for 2 V F.5.

NOTE:

Thea continuity chack is to be carried out
with the multimeter sat for Ohm readings,
the ignition switched off and the trouble
diagnosis system gisconnected.

<

Read a tension comesponding to the
engine r.p.m. on the multimeter.

e.g.. 80mv = 800 rpm.
300 mY = 3000 r.p.m.

YES

Y

{CONTINUES)

Decernber 1987

NO

Disconnect coil A module connecter and
repeat the preceding procedure checking
the tension value as specified.

NG

With the ignition switched on, the coil
module disconnectad and the multimeter
seat far 20V F.S., check for:

-the presance of + 12V between the
ground on the timing system cover
(G131) and pin 1 module connector;

- 0V between the ground on the timing
system cover and pin 4 medule con-
nector;

- 0V between the ground on the {iming
gystem cover and pin 3 module con-
nector.

Check wiring continuity (s8¢ NOTE) bet-
wesen pin 1 Motronic electronic control
unit muttiple connector (51) and pin 2 coil
A mogule connector.

COd A WMODULE CONNECTOR
- FRONT VIEW

YES

Replace module assembly and coil A.

NO

Replace refative wiring.

YES

Aeplace the Motronic electronic control
unit.
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YES

COMPLETE CAR

Sat switch (1) to position 1 and check
for the previous tension values.

Disconnact coil B module connector and
repeat the preceding procedure checking
the tension valua as specified.

YES

Replace module assembty and coil B.  |——#=

YES

Y

TEST No_ 19

PA4 23800000000

With the ignition switched off, the coil
meodule disconnected and the multimeter
set for 20 V F.5., check for:

- the presence of +12 V between the tim-
ing system cover ground (G131)and pin
1 moduia connactor;

- 0 ¥ batween the ground on the timing
systam cover and pin 4 module ¢on-
necior;

- 0 ¥ betweon the ground on the timing
system cover and pin 3 module con-
nector.

Check the wiring continuity (s&e NOTE)
hetween pin 19 Motronic electronic con-
tral unit multiple connactar ($1) and pin
2 coil B module connector,

(E)

COIL B MODULE CONNECTOR
- FROWMT VIEW

NO

YES

Replace Matronic slectrenic control unit.

Replace reiative wiring.
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TEST No. 19 — CHECK IGNITION ADVANCE

» Start the engine.

v Selactor (1) in position 17,
* Switch (1) in pasition 2.

+ Set multimetar for 2 V F.5.

<

With the engine running at normal
running temperature and on idke, read
a tension of between 70 and 130 mV
{corresponding to an ignition ad-
vance of between 7 and 13 degrees)
onh the multimeter.

Speed the engine up to 2000 r.p.m.
and check that the ignition advance
increase.

NO

YES

Y

TEST No. 20

December 1087

Aeplace Motronic electronic control Lnit.
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TEST No. 20 — CHECK FUNCTIONING OF CONSTANT IDLE ACTUATOR

COMPLETE CAR

F Start the angine.

<

With the engine running on idle, discon-
nact the idle actuator for 2 moment and
check that there is an increased in the
r.p.m.

NOTE:
If the engine starts hunting, check the
butterfly flow.

Reconnect the connector and check
that the idie r.p.m. 15 regular.

YES

Y
TEST No. 21

PA423800000000

NO

Replace constant idle actuater {529} and
check air tubes.

00-63
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TEST No. 21 — CHECK FUNCTIONING OF ELECTRONIC CONTROL UNIT

» Wit the engine running at between
100G and 1500 r.p.m., press button
No. 2 of the trouble diagnosis in-

sirument.

NOTE:

The continuity check is to be carried out
with the multimeter set for Ohm readings,
the ignition switched off and the trouble
diagnosis system disconnected.

"<

Check that the timing wvarlator
operates (a momentary fall In the
r.p.m. should occur).

YES

¥

NG

Discannect the electro-magnet of the tim-
ing variator and, supplying power to the
variator direct from the battery, check that
the engine tends to Stop.

l"!"EE

Remove the relays S12c and 512d.

Check the circuit continuity between:

- pin B7 base of relay 512¢ and connec-
tion of timing variator (yeliow-black wire};

- ground on timing system cover (G131}
and connection on timing variator (black
wire):

- pin 30 base of relay S12c and pin 87
base of relay 512d.

YES

¥

Refit the ralays S12¢ and S12d, switch
the ignition on and start the engines.
Check that whan button 2 of the trouble
diagnosis instrument is pressead, the relay
S12¢ is excited,

YES

NO

NO

NO

Replace the relay S12c,

Replace the slectro-magret of the fiming
variator.

Replace wiring.

Replace witing.

=

Remove relay 512¢ and check continui-
ty between pin 85 base of relay $12¢ and
pin 31 Motronic electronic control unit
multiple cornector (S1).

YES

Replace relay 512c and, if the fault re-
mains, the Motronic electronic contral
unit.

With the engine running at approx-
imately 3000 r.p.m., press button (1}
on the trouble diagnosis instrument
and check that there is a fall in the
r.p.m. followed by hunting.

NO

Replace the Motronic electronic control
unit.

YES

Y

TEST No. 22

December 1987
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TEST No. 22 — CHECK OF CONNECTIONS TO CONDITIONER (IF FITTED)

» Selector (1) in position 8.
» Set multimeter for 20 V F.5.

NOTE:

The continuity chack is to be carried out
with the muitimeter sat for Ohm readings,
the ignition switched off and tha troubla
diagnosis system disconnected.

* <

Start the engine making sure that the
heating and ventilation systems are
switched off.

Read & V on the multimeter.

Switch on the heating and ventilation
system, but without operating the
compressor (ventilator in position 1
and temperature regulation on
mHnimums},

There will b2 an Increase in the
englne vr.p.m. and a reading of 12 V
on the multimeter.

NOTE:
The r.p.m. may increase but NOT
decrease.

NG

YES

Y

(CONTINUES)

PA423800000000

Stop the engine, switch off the ignition
and disconnect the Motronic electronic
control unit multiple connector (S1) and
the wiring connection G133a.

Cheack the wiring continuity between pin
29 Maotronic electronic control unit multi-
ple connector and pin & connection
G133a engine side {mala),

= 0 ®
@ ) O

WIRING CONMNECTION [G133a)

NO

YES

Check wiring continuity between:

- pin B wiring connection G133a body sicde
(female) and pin 12 connection G9%4c
dashboard side {female};

- pin 12 connection G94c {male) and con-
ditioner control.

On ©1z©@s @6 @]
D+ On @ @ ©
On v @7 ©4+ (o]

WIRING COMMECTHIMN {G34c)

NO

00-65

Replace wiring.

Reaplace wiring and if necessary replace
conditioner control.

December 1987
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YES

« Selector (1) in position 10.

*—<

With the compressor operating read
+ 12 V on the muklimeter.

With the compressor not in operation,
read 0 V on the multimeter.

Check that the engine r.p.m. does not
fall below the idling value.

YES

¥

TEST No. 23

December 1587

NO

Stop the engine, switch the ignition off
and disconnect the Motronic electronic
control unit multiple connector and the
witing conneaction body side.

Check tha wiring continuity between pin
32 electronic control unit multiple connec-
tor and pin 3 connecticn G133a engine
sids (male).

() +©

I@a ® 1
O

WIRING CONNECTION {(3133a)

YES

Check the wiring continuity batwean pin
3 connection G133a (femalg) and pin 4
connection G38.

WIRING CONNECTHIN [538)

00-66

ND s
- Replace wiring. o
NO -
——~ Heplace wiring.
PA423800000000
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TEST No. 23 — CHECK THE SETTINGS FOR THE DIFFERENT MARKETS

NOTE: The setting is carried out by means of the connection, using the appropriate connector {530), of a device in the form
of a relay with a casing of a different colour,

NOTE:
, The continuity check is to be carried out
* Muitimster 260 Ohm F.5. with the multimeter set for Ohm readings,
* Disconnect the nagative terminal of the the ignition switched off and the troubie
battery. diagnosis system disconnected.
» Disconnect the multiple connecitor of
the interface C.1.0136 from the efac-

tronic confrol ot 5
» Raconnect the negative terminal of the
battery.
= Switch ignition off. i

<

With the selector (2) at the positions \Hﬁt::te f'e'::ﬁmf-nm;t;?:itﬁ:; m;]::?;
7 and 8, read the valuas given below, NO E'.:m ﬂ;end chﬂechﬂﬁm thare isgnn con- | NO
on the multimeter, as a function of ——— e timlgeetweén' Replace wiring. ——~
the setting for the markat in question. - pin 27 electronic control unit multiple
- connector and ground;
Selector NON P'I]LLle;!I.HHG VERSION - pin 10 glectronic control unit multiple
posifion connector and ground,
(2} UNLEADED FETROL - pin 27 and pin 10 electronic control unit
95 OCTANE | 91 OCTANE multipie connector,
7 Infinite Resistance Check that there is continuity between
resistance | less than terminal 87 of the base of the sefting
10 Ohm device and ground.
8 Resistance Resistance
less than less than
10 Ohm 10 Ohm YES
Bright yal- | Sky-blug
low colour- | coloured
ed device device in-
inserted in | serted in
the connec- { connector Raplace the map switching device.
tor (530 (530

YES

» Asconnact the miitiple connector of
the interface C.1.0136 to the Motronic
efecironic control Ll

YES

Y

TEST Nq. 24
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TEST No. 24 — CHECK LAMBDA SENSOR
" NOTE:
Tha continuity check is to be carried out
+ Place the tost prods of & multimeter in with the multimeter set for Ohm readings,
the VOLT» socksts of the trouble the ignition switched off and the trouble
diagnosis instrument. diagnosis system disconnacted.
* Muftimeter 2V F.S.
= Sefector (1) in position 22,
¢«
With the wiring side electronic control unit
Start the englne and check that with multiple connactor disconnected and the
regard o the r.p.m. range, the NO larmbxda sensar switched off, check for the NO
reading on the multimeter falls bet- ———m~{ presence of continuity between pin 24 ——= Raplace wiring. — -
ween 100 mY and 1V approx- elactronic control unit multiple connector
imaterly. and the lambda sensor connector wiring
side.
YES
Raplace lambda sensor.
YES
¥
TEST No. 25
December 1987 00-68 PA423800000000
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TEST No. 25 — CHECK FUEL VAPOUR CONTROL SOLENOID VALVE ACTUATOR

« Multimeter 20 V F.5.
» Start the engine.

MOTE:

The continuity check is to be carried out
with the multimetar set for Qhm readings,
the ignition switched off and the trouble
diagnosis system disconnectad,

Place the test prods of the multimeter
on the pinsg of the solenoid valve.

Accelerate the engine wlth short
sharp bursts and check for the
momentaneous readings of + 12 V on
the multimeter {with each ag-
celeration).

NO

Oisconnect the biuefred wire from the
solenoid valve.

With the ignition key in MARCIA {runningj
position check for the presence of +12 ¥
betwaen the bluefred wire and ground.

NO

Replace the wiring hetween the solenoid
valve bluefred wire and pin 86 timing
variator relay bass S12c.

YES

¥

TEST No. 26

PA423800000000

YES

Bisconnect the brown wire from tha
solanoid valve and disconnect the alec-
tronic controd Lnit multipla connector.

Check the circuit continuity between pin
34 electronic control unit multimeter con-
nector and the brown wire solenoid valve.

NO

Replace wiring.

YES

Reptaca the Motronic electronic control
unit.

00-69
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TEST No. 26 — CHECK POWER SUPPLY TO THE LAMBDA SENSOR PREHEATING RESISTANCE

= Multimeter 20 V F.5.
= Start the engine.

NOTE:

The continuity check is to be carried out
with the multimater set for Ohm readings,
the ignition switched off and the trouble
diagnosis system disconnected.

«

Place the test prods of the multimeter
directly on the pins of the lambxia
sensor preheating resistance and
read +12 V on the multimeter,

YES

NO

Disconnect the fuel pump relay 512a and
the lambda sensor preheating resistance
connecior.

Check the witing continulty between:

-pin 87 base of relay S12a and
orange/tlack wire on resistance con-
nector;

-ground G131 and black wira on
rasistance connector.

NG

Replace wiring.

:—¢

With the resistance connector
disconnected, check for a resistance
value {multimeter 200 Ohm F.5.) of
between 3 Ohm and 20 QOhm on the
pins of the resistance itseH.

December 1987
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Repiace lambda sansor. .
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COMPLETE CAR

IGNITION AND INJECTION WIRING DIAGRAM
(MOTRONIC ML4.1 SYSTEM - 4 CYLINDERS)
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COMPLETE CAR

SPECIAL SERVICE TOOLS

Identification

Namea

numbaer
A.2.0423 Tool for clamping valve timing variator (use with

A.5.0231, A.5.0232 and A_5.0242)
A.2.0449 Tool for positioning of timing variator electro-magnet
A.4.0199 Tool for checking the reference notches on the cam-

shaft caps

:.J
N |

Ad.021 Upper plate for topl A.4.0199
A.5.0103 Wrench for turning cam shaft
A.5.0232 Spanner for cam shaft gear fixing ring nut
A.5.0242 Spanner for timing variator cover

FA423800000000
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Identification

number Name

A.5.0274 wrench for mounting of timing variator on cam shaft

C.1.0108 Dial thickness metar for valve caps y
C.1.0132 Universal trouble diagnosis instrument

C.1.0136 Interface

C.6.0122 Instrument for checking Top Déad Centre poimt

C.6.0168 Feeler gauge for valve clearance

€.%.0032 Interface-universal troukle diagnosis instrument con-

nection lead

December 1987
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REMOVAL AND REFITTING OF ENGINE

FOREWORD

This section contains afl the data and pro-
cedures concerning the operations
necessary for the removal and the refitting
of the engine fitted in the Aifa Romeo

vehicle:
L:-;J-x =
;; - i'|Twh5pﬂ'«t.E

version with catalytic convertor

r — ] )
sz : J%___'jllwnﬁprt EI

Given the large number and variety of the
operations involved in the removal and refit-
ting of the engine, it iIs recommended that
the ¢perator read the procedures careful-

ly and examine the accompanying illustra-

tions thoroughly in order to obtain a general
overall understanding of the engine in
question.

LOCATION OF ENGINE MOUNTINGS

Nut securing side mounting to the body
Elastic camponant of side mounting
Screw securing side mounting to the body
Nut securing mounting to anging biock
Engine mounting - left side

U

December 1987

&. Balt seciuring exhaust tube bracket to
rubber-type bushing

7. Rubber-type bushing for exhaust tube
bracket

B. Exhaust tube support brackst

01-2

The knowledge thus obtained will enable
the operator to acquire the correct opera-
ticnal technques and prevent the oversight
of technical data, cautions and warnings.

9, Screw securing bracket to flywhael
housing cover
10. Aear engine mounting
11. Nut securing rear mounting 1o body
12. Spacer
13. Engire mounting - right side
14. Air intake support strut
15. Bolt securing strut
168, Screw securing strut to air intake

PA423800000000
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REMOVAL

1. Prellminary operations

a. Place the vehicle on a hydraulic kft and
stap the front whesels with appropriate
wheel chocks.

CAUTION:
If the engine is hot will be necessary to
operate with care to avoid burns.

. Open the engine hood and support it
with the rod (1),

Remove the bolts @ that fimit the move-
memt of each hinge and open the hood as
far as it will go.

WARNING:
Protect the resting surfaces of the hood
with soft material.

1. Red
2. Bolts

CAUTION:

For maximum safety, the operator is ad-
vised to secure the hood in the manner
he feels best.

The non onsetvance of this precaution
may result in the sudden lowering of the
hood.

FA423800000000
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For the following operations, refer to the
figure «View of engine compartment» of
the vehicle in question.

c. Disconnect the positive terminal « 4 »
and the negative terminal «—» of the bat-
tery (1)

d. Unscrew the screw that secures the
battery mounting bracket and if necessary
remove the battery.

&. Disconnact the servo-brake vacuum
tube from the union on the sawn-hrake@)
by loosening the relative pipe clip {see
detail A).

2. Removal of the air intake system

a. Disconnect the connector @ from the
air flow gauge.

h. Disconnect the following tubing from
the air intake duct:

*+  Peak r.p.m. il vapour recycling tube

O)

+  By-passtube for idle r.p.m. regulation
C. g-sen the ¢lip @ and disconnect the
intake duct @ from the accelerator
housing.

d. Loosenthe clip 0 and remove the air
intake duct @ from the air flow gauge.

e. Unhock the four spring clips securing
the air filter cover @ and remove it
together with the air flow gauge.

Also remove the filter element,

f. Ifit is felt to be necessary unscrew the
three nuts @ that secure the air filter con-
tainer@ to the body and remove it (see
detail Bj).

g. |Ifitis felt to be necessary loosen the
nut of the clip and remove the air duct
of the air filter {see detail C).

CAUTION:
Suitably block the inlets of the air intake

manifold so as to prevent the intreduc-
tion of foreign matter,

3. Removal of radiator and tubing of
¢ooling system

a. Disconnect the following tubes and

hoses, preferably removing them from the

part indicated:

— locsen the clip @ and disconnect tha
coclant raturn hose @ from the ther-
mostat {(see detail I,

01-3

— " loosen the clip and disconnect the
coclant delivery hose from the
water pump (see detail DY;

NOTE:
Place a suitable container under the
vehicle to collect the coolant liquid.

- loosen the ¢lip and disconnect the
coolant return tube @ from the water
pump {see detail D);

— loosen the clip and disconnect the
radiator filier tube (18} from the three
way joint {see detail D);

— toosen the clip and disconnect the
breather tube @ frem the radiator;

— locsen the clip and disconnect the
cooling system breather tube . from
the single butterfly valve housing joint
(see detail E).

b. Disconnect the etectric fan activating

Ieadfmrn the thermaswitch fitted on the

jower right part of the radiator (see detail F).

¢.  Disconnect the electric fan power fead

lead @ from the flying connection {see

detail F).

d. Unscrew the securing s-::rew@ of the

radiator @ to the metal sheet of the body

and ramove the radiator together with the
electric fan.

4. Removal of the fuel system

CAUTION:

+ (Operate with caution: the fuel supply
system may be under pressure.

s Keep the tubing turned upwards in
order to avoid spilliing of fuel.
Also make sure that the workshop is
adequately equipped, in order to be
able to operate In safety.

a. Disconnect the fuel return tube
from the pressure regulator @ (see detalil
G).
. Disconnect the fuel delivery tube
from the hammering damper @ (see detail
H).
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WARNING:

There may be residual pressure between
the fuel pump and the hammering
damper, which may give rise to a spray
of petrol; suitably piug the disconnected

tubing .

c. Disconnect the fuel vapour recycling
tube , coming from the solenoid vaive
from the air intake manifold.

5. Disconnect the accelerator control
cable

a. Turn (forwards) the accelerator control

cam right round and slide out the pawl of

the accelerator cable inserted in the

end of the cam {see detail |).

b. Remove the accelerator {:able from

tha suppont bracket extracting it from

below (see detail I).

6. Disconnection of electric leads

a. Disconnect the following electric leads,

removing them from the part indicated:

— high tension lead . from the front
spark plugs ignition coil;

— high tensicn lead @ from the rear
spark plugs ignition ¢oil,

— minimum and maximum accelerator
butterfly switch lead (33) from the
respective switch (see detail E);

— power supply lead @ fram the cons-
tant idle regulator actuator,

— ground leads @ of the injection
system from the right side of the
cylinder head cover;

— engine oil pressure indicator lead
from the sensor fitted on the right side
of the engine block (see detail M};

— coalant temperature sensor lead @
from the sensor fitted on the right part
of the intake manifold (see detail M);

— caolant temperature indicator lead
from sensor on rear part of cylinder
(see detail M);

—  maximum coolant temperature warn-
ing lamp lead . from thermocontact
on rear part of cylinder head (see detail
M}

Pacember 18987

— " t.p.m. and timing sensor lead . from
connection fitted on right side of engine
compartment {see detail Nj;

— angine ground lead , loosen screw
on front right side of engine klock near
hydraulic steering pump (see detail Q);

—  minimum engine il pressudre warning
lamp lead from the flying connection
near the alternator (see detail Q);

— minimum engine oil levet warning lamp
lead @ from the sensor contact fit-
ted on the nght side of engine block
under tha ignition distributor (see detail
P}

— timing vanatar leads . from the
respective connactor on front right side
of cylinder head;

— eilectric fuel injectors power supply
leads from the respective con-
nectors;

— aiternator power supply lead @ and
warning light lead @ from the terminal
board (48) fitted on the left side of the
engine companrtment {se& detail Q);

— power supply leads and exciting
lead (50) fron the starter motor (51) fit-
ted on the right side of the rear cover
(see detail R);

— lambda sensor cnnnectﬂrs and
situated on the rear parn of the air in-
take manifold, remove the engine com-
partment protection (see detail T}).

WARNING:

Detach the eleciric leads from any wire
¢lips and separate them from the engine
s0 as not to obstruct its removal,

7. Removal of compressor and
air-conditloner

a. Working from beneath the vehicle,
remove the two bolts that secure the air
conditioher compressor suppert bracket
(62) to the engine black.

b. Hemove the compressor drive bett @
c. Move the compressor @ to the right
side of the vehicle and secure it suitably.

01-4

d. HKitis felt necessary, drain off the Freon
and disconnact the compressor from the
tube joints.

8. Removal of servo steering pump

a. Loosen the securing screws of the belt
tensioning pulley and remove the ser-
va steering pump drive belt .

b. Loosanthe three screws @ sSecuring
the serva steering pump tc the suppor.
c. Move the sarvo steering pump @ to
the left side of the vehicle and secure it
suitably.

d. Ifitis felt necessary drain off or suck
out using a syringe, the fluid from the tank
and disconnect the tubes from the ser-
v0 steering pump.

9. Fina! operations

a. Loosen, on both sides, but do not
remave, the screws that secure the up-
per part of the engine mountings to the
metal sheet of the body {see detall ).
b. Unscrew the two screws @ that
secure the upper part of the heat shisld
from left engine mounting (see detail S).

For the following steps of the procadure,
refer to the figure «View of the under
part» of the vehicle in question.

10. Draining off oil
{if required, according to the
operations to be carried out}
a. Raise vehicle on hydraulic lift,
b. Unscrew the plug @and drain off the
engine oil. Screw plug back on when the
operation is finished.

11. Removal of exhaust tube
a. Unscrew the screws and remove the
heat shield from the catalytic silencer box
ES.@ Remove the four nuts which washers
8 connecting the catalytic silencer box
of the exhaust tube to the exhaust
manifold of the engine.
¢. Loosen the nut@that locks the pipe
clip @cﬂnnecting the central length of the
axhaust tubing to the rear length @ [seea
detail A}.
d. Remove the bolis @ securing the
catalytic silencer box to the bracket at
the end of the flywheel housing bsll.
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e. Unhook the catalytic silencer box @
from the elastic support rings @ (See
detail 8).

f. Unhook the central length from the
elastic support rings and remove the com-
plete exhaust tube from the rear length.

g. Remove the iwo screws that
secure the lower part of the heat shield, fit-
ted on the laft engine mounting, and
remove the shieid @

12. Removai of the propeller shaft

a. Hemove the four screws and remove
the upper heat shield of the silencer
box.

B. Remove the central cross piece @
unscrewing the screws @ securing it to
the body.

c. Slip off the protective boot (14) and
unscrew and remove the bolt @ connec-
ting the gear selector rod isee detail C).
If it is felt to be necessary, unscrew the
SCrews @ securing the gear lever support
and move it so as to facilitate the
removal of the propeller shaft (see detail C),
d. Unscrew ths bolts and remove the
panel @ protecting the flywheel (see detait
E).

a. With the gear lever in neutral and tur-
ning the prepeller shaft @ appropriately,
unscrew alternately the nuts @ and the
polts (23) that connect the shaft to the
flywheel and the cluich fork respectively
(see details D and F).

f. Unscrew the two screws and
disconnect the stud @ of the rear engine
mounting from the body (see detail G).
g. Unscrew the two nuts and discon-
nect the central support @ of the propeller
shaft from the body (see detail C).

h. Unscrew the six screws securing
the rear cross pieve to the body and
remove it {see detail B).

i. Faisethe rear axle with a column-type
jack equipped with cradle A.2.0075 and
slip the propeller shaft off from the clutch
fork.

FA4 23800000000
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j. Lower the jack and remove the pro-
peller shaft.

—— A.2.0075

13. Final operations

a. Fit a suitable lever on the rear engine
mounting so as to facilitate the aperation
of the removal of the angine.

bh. Unscrew and removée the lower secur-
ing nuts of the side engine mountings
@ (see detail H}.

c. Lower the hydraulic lift and unscrew
and remove the upper securing screws@
of the side engine mountings @ (see
detail H).

Raise the hydraulic lift again.

d. Attach the engine to the lifting gear,
raise it with an adeguate hoist and remove
it from the engine compartment manoeuwvr-
ing it with the lever attached to the rear
engine maunting.

CAUTION:

If necessary disconnect the central spark
plug leads and remove the spark plugs
themselves.

December 1887


https://procarmanuals.com

ProCarManuals.com

REFITTING

For the following steps of the procedure
refer to the figure «View of the under
parts of the vehicle in guestion.

1. Preliminary operations

a. Fitthe manoeuvring lever on the rear
engine mounting.

b. Attach the engine to suitable lifting
gear and using a boist, let it fall gently into
the engine compartment, manoeuvring it
by the manoceuvring lever.

¢. Centre the engine in the engine com-
partment resting it on the two side moun-
tings and making sure that the hoies for
scraws and bolts are aligned for both the
mountings.

d. Insertand fully tighten the screws®
securing the elastic mountings @ o the
body (see detail H) on both sides.

e. Raise the vehicte and screw and fully
tighten the nuts @ securing the lower part
of the elastic mountings t6 the body (see
detail H) an both sides.

f. Remove the manoeuvring lever from
the rear engine mounting.

2. Refitting of the propeller shaft

a. Carry out the refitting of the complete

propeller shaft by reversing the procedure

described at step 12. «Removal- taking in-
to account the following:

— Lubricate the front bushing of the pro-
peller shaft and the spherical seating
of the rear joint with 5 em?3 of ISECO
MOLYKOTE BR2 grease.

If necessary use the same grease to
grease the flywheel of the engine.

— From time to time lock the propeller
shaft, praventing it from rotating using
the method which is felt to be most
suitable and then fully tighten the nuts
(22) and the bolts (23} of the elastic
joints to the specified tightening torque:

@ : Tightening torque
Nuts and boits securing the pro-
peller shaft elastic joints to the
flywheel and the clutch fork
55 + 57 N'm
(5.6 -~ 5.8 xg-m)

WARNING: |
When refitting use new self-tocking nuts,

— Tighten the nuts (26) securing the cen-
tral support @ of the propeller shaft

December 1987
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to the floor of the wvehicle to the
specified torqus.

: Tightening torque
Nuts securing the central support
of the propeller shaft
93 + 103 Nm
(9.5 <« 10.5 kg-m)

b. Fix the stud @ of the rear angine
mounting to the body by means of the two

SCrews . | |

¢. Refit the flywheel protection panel @
fightening the bolts ,

d. Refit the gear sealector rod by
means of the bolt @ tightening it to the
specified torque and then fit on the protec-

tive boot .

@ : Tightening torque
Nut securing the gear selector rod
to the rear lever
13 = 16 N-m
(1.3 + 1.6 kg-mj}

e. Fit the central ¢cross piece @ to the
body, tightening the screws @

f. Tighten, to the specified torque, the
SCTEWS securing the gear box assembly
SUppPOrt Cross piece @ to the body.

[{I' : Tightening torque
Screw securing the gear box
assembly support cross plece 1o
the body
39 + 44 N-m
(4.0 + 4.5 kg-m)

g. Check that the distance «A» batween

Distance «A» between the propeller
shaft and the rear engine mounting

A =7 mm

the propetter shaft and the rear engine

mounting is aqual to the specified distance.
h. [If the distance is not equal (o that
specified, vary accordingly the length of the
spacers @ between the engine mounting

@ and the body.

1. Spacer
2. Rear engine mounting

3. Refitting of the exhaust tube

a. Position the catalytic silencer @ an
the elastic support rings @

b. Position the central length of the ex-
haust tube on the elastic support rings and
connect it to the rear iengih @ without
tightening the nut @ of the pipe clip@
¢. Tighten the bolt that secures the
catalytic silencer box to the bracket .
at the end of the flywheal housing beall.

1. Propeller shaft
2. Rear engine maunting
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d. Shake the exhaust tube a little so as
tc seat it properly.

e. Fully tighten the nuts with washers@
that secure the catalytic silencer box to the
exhaust manifold of the engine and lock the
pipe chp @ tightening the nut @

f. Fit the catalytic silencer heat shield (33)
tightening the respective screws.

For the following steps in the procedure
refer 1o the figure «View of the engine
compartment« of the vehicle in question.

4. Refitting of servo steering pump

a. Position the servo stearing pump @
fix it to the support and tighten the screws
&)

? Fit the drive belt @ on the pulley,
move the belt tenstoner pulley @ upwards
until the specified tension is reached and
then tighten the screws securing the belt
tensioner pulley.

Load to be applied to the middle
part of the beit:
P =147 +~ 294 N (15 + 30 kg)

Camber:
F =13 mm

¢. |f operatians have been carried out on

the servo steering system restore the

system to proper working order operating

as follows:

— Reconnect the tubes 1o the servo stear-
ing pump abserving the following
tightening torques:

@ : Tightening torques
OH return tube fitting on servo
steering pump fitting
45 + 50 N-m
(4.3 + 5.1 kg-m)

Oil dellvery tube fitling on servo
steering pump fitting

28 = 31 N'm

(2.9 + 3.2 kg-m)

— Refill the reservoir with the
gpecified fluid (AGIP ATF DEXRON
B 11297; IP DEXRON FLUID B 11297)
filling it completely full.

—  On the pump fitting, loosen the fitting
securing the oil return tube from tha
pump reserveir until the fluid comes
out and until all the air is expellad.

FA423800000000
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— Tighten the fitting to the specified
torque.

— With the engine refitting completed,
start the engine and top up the reser-
voir until the level is stabilised.

— With the engine running turn the steer-
ing whee! putting on a few full locks,
bath left and right, and then top up the
reservoir to the «MAX» reference mark.

— Refit the reservoir fillar cap.

5. Refitting of the air-conditioner
COmMpressor

a. Refit the lower bracket of the air-

conditicner compressor @ to the enging

block securing it to the vehicle with the

relative bolts.

b. Refit the compressor drive belt @

¢. Restore the correct tension to the com-

pressor drive belt and tighten the nut.

Load to be applied to the middle
part of the belt:
P =78N (B kqg)

Camber:
F=10 + 15 mm

d. If disconnected fit the tube fittings to
the comprassor @ and refill with Freon.

6. Refitting of radiator

Aefit the radiator together with the electric
fan and then reconnect the tubes of the
cooling system, proceeding in the reverse
nrder to that described in «<Removal- at step
3.

7. Refitting of the air filter

Refit the air filter and then reconnect the
air fead tubes, proceeding in the reverse
arder to that described n «Hemaoval- at step
2.

8. Fuel supply system

Restore the fuel supply system proceeding
in the reverse order to that described in
«Removal» at step 4.

01-7

9. Refitting of the accelerator control
cable

Reconnect the accelerator cable pro-

ceeding in the reverse order to that descrb-

ed in «Removal» step 5.

10. Electrical connections
Restore the electrical connections pro-
ceeding in the reverse order to that descnb-
ad in «Removal» at step 6.

11. Final operations

a. Reconnect the servo brake vacuum
tube @tc} the fitting on the servo brake.
b. Position the battery @ N its compart-
ment and secure it with the relative moun-
ting bracket. Reconnect the battery
terminals.

¢. For filling and checks refer to the
paragragh «Engine maintenance» — Group
00.

d. Relsase the engine hood, support it
and re-attach the hinge sacuring bolts on
both sides of the vehicle.
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46. Alternator power supply leads
47. Alternator warning iamp lead
48. Terminal board
48, Starter motar power supply leads
50. Starter motor electromagnat excitation
_ lead
1. Battgry 18. Cooling system hreather tube 51. Startar motor
2. Servo brake vacuum tube 19, Deleted 52. Air-conditioner compressor
3. Airr flow gauge lead 20. Electric fan activating lead 53. Compressor drive beit
4. Maximum r.p.m. oil vapour tube 21. Electric fan power supply lead 54. Belt tensioner pulley
5. Idle r.p.m. by-pass tube 22, Radiator sacuring screw 55. Sarvo steering pump drive belt
6. Air intake duct securing clip 23. Radiator 56. Sarvo siearing pump securing screws
7. Air intake duct 24. Fuel return tube 57. Servo steering pump
B. Air intake duct securing clip 25. Fuel pressure regulator 58. Servo steering system fluid reservoir
3. Air filter cover 26. Fual delivery fube 59. Side engine mounting upper securing
10. Air filler containar securing nuts 27. Pulse damper S5CTews
11. Air filter cortainer 28. Accelerator control cable 60. Heat shield securing screws
12. Hose securing clip 29, Suppoart bracket 61, Heat shield (ieft mounting)
13. Coalant return hose 30. Front spark plug ignition coil lead 62. Pipe clip
14, Coolant delwvery hose 31. Rear spark plug ignition coil lead 63. Air duct
15, Coolant return tube 32. Deleted 64. Fuel vapour recycling tube
16. Radiator filler tube 3. Acceierator butterfly switch §5. Lambda sensor resistance connecior
17. Radiator breather tube 34. |dle reguiation actuator |ead 66. Lambda sensor connector
December 1987 01-10 PA423800000000

33.
36.
37
38.
39.

40,
41,
42,

& 8B

Fuei dgelivery system, ground leads
Engine oil pressure indicator lead
Coolant temperature sensor lead
Coolant temperature indicator lead
Maximum coolant temperature warning
lamp lead

Timing and r.p.m. senscr lead

Engina ground lead

Connection for minimum ocil pressure
warning lamp lsad

Minimum cil level warning lamp lead
Timing vanatar leads

Electric fuel injector power supply leads
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o

@

R
10.
11.
12.
13.
14.
15.

oot b g

. Qil drainage plug
MNuts with washers for sscuring of the cata-

Iytic silencer tox to the exhaust manifeld
Catalytic silencer box exhaust tube

Fipe clip nut

Pipe clip

Rear length of exhaust tube

Boit for securing catalytic silencer box to
the bracket

Support bracket for catalytic box exhaust
tube

Elastic rings

Heat shield securing screws

Heat shicld on left mounting

Central cross-piece securing Screws
Central cross-piecs

Protective boot

Securing bolt

Decernber 18987

ENGINE MAIN MECHANICAL UNIT

1€,
17.
18.
18,
20,
21.

23.
24.
25,
26.

27,
28.
29,
30.

31.

Gear selector rod

Support securing screws

Gear lever support

Flywhesl protactive pana! securing bolis
Flywheel protective panel

Fropeller shaft

MNuts securing front elaslic jniﬁl

Bolts securing rear elastic joint.
Screws sgcuring stud

Rear engine mounting stud

MNuts securing propeller shaft central
support

Propelier shaft central support
Screws secdring rear Cross-piace
Rear cross pisce

Side engine mounting lowar securing
SCrews

Side enging mountings

01-12

32. Side engine mounting upper Securing
SCraws

33. Cataiytic silencer box heat shield {lower)

34. Cataiytic silencer box heat shield {upper)
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- TECHNICAL DATA

TECHNICAL FEATURES OF ENGINE

Engine
2000
(062.24)
Cycle Otte 4 stroke cycles
Number of cylinders 4 in line

Numbering of cylinders @ ® @ @

Bare — Stroke mim 84 » 88 5
Cylinder capacity cm?3 1962
Combustion chamber em3 54.5
Compression ratio 10
Powar DIN _
Maximum ' kW (CV) 107 [148)
at 5700 = 5500 rp.m.
Torque DIN Nm (kgm}) 156,59 (16)
at 2000 r.p.m.
176.5 (18}
at 3000 r.p.m.
186,3 (19)
at 4000 r.n.m.
Effective average piston velocity (1) mi1” 17,7
R.O.N. 95

QOctane requirement :
d Sensitivity {(2) 10

Engine cil pressure  {3)
Mirmmum af idie r.p.m. y 49,03 (0,48; 0.5)
Minimum at maximum r.p.m. kPa [bar; kg/cm?2) ' 343,19 (3.43, 3,5}
Maximum at rminimum r.a.m. ' 441 .24 ~ 490,27 (4 41 - 4,80; 4,5 + 5,0

(1) At minimum r.p.m.
(2) Difference between the Octane Research Methoa Number and the Octane Method Number
(3) Values to be measured with engine at normal running temperature (0il at 30°C)
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FUNCTIONAL

DESCRIPTION

The fuel is pumped to the fuel Injectors @
passing through the pulse damper and
the filter @ coming from the fual tank .
%maans of two electric pumps @ and
The pressure reguiator regulates the
pressure of the fuel in the fuei distributor
tube @ as a function of the pressure
measured in the air intake box in such
a way as to maintain the difference bet-
ween the fuel pressure and the pressure
in the air intake box constant.

When the fuel pressure exceeds the max-
imum specified value (3 bar), the pressure
regulator causes the return of the excess
fusl to the fuel tank.

In this way the quantity of fuel injected
depends exclusively on the injection time,
which is decided by the electronic controt
unit @ by means of the help of sensors
designed to measure the data which
characterise the functioning of the engine.
These data are: r.p.m., engine load, bat-
tery tension, engine temperature ic.

The quantity of air taken in is measured by
the air flow gauge @ which has the func-
tion of quantifying the air flow rate and con-
sequently sending a signal to the electronic
controi unit. The exact dosaging of the fuel
injected is determined on the basis of this
signal.

Insicle the air flow gauge, there 15 a sen-
sor @ which mearures the temperature of
the air taken in. This sensor furnishes a
signal to the electronic control unit and the
unit is thus able to compensate the injec-
tion time according to the variation in the
air weight - fuel weight ratio.

The engine temperature is measured by
the special sensor , fitted with the sen-
sing part immersed in the coolant liquid.

From the air flow gauge@)the air enters
the air intake duct @ and then reaches the
accelerator butterfly housing @

A switch (8 ) is fitted on the accelerator but-
terfly housing and it consists of two
microswitches, One of these is the
minimum opening switch, which furnishes
a signal when the angle of the butterfly is
from 0° to 1° {completely closed) and the
other is the maximum opening switch,

December 1987
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DESCRIPTION

) P -1 .
& %@:; ﬂ] Twin Spare S

which furnishes a signal when the opening
angle of the butterfly is greater than 60°,
The signals sent to the electronic control
unit by these two microswitches permit
respectively a command to cut the fuel
supply during engine deceleration
whenever tha conditions of butterfly clos-
ed and r.p.m. greater than 1030 are
recognised, and the control of the fuel
enrichment during acceleration when, on
a specific request for engine power, the air
flow gauge signal exceeds a predetermin-
ed incremant and commands, not only the
fuel injection to meet the new requirement,
but an additional increase to reach the re-
quired r.p.m. rapidly.

The constant idle actuator @ i5 fitted in
a tube which by-passes the accelerator but-
terfly housing. With the butterily ciosed or
slightly open the section of the passage of
the actuator determines a flow of air which
is not controlled by the accelerator but by
a command from the electronic ¢ontrod unit.

The air passes from the accelerator butterf-
ly housing into the air intake box 9 and
then through the air intake manifold {9 )into
the cylinders.

During coid starting, the electronic control
unit controls the ignition advance and the
injection time.

The ignition advance depends exclusively
on the r.p.m. and the engine temperaturs.
The injection time is determined by a value
programmed into the electronic control unit
and corrected according to the temperature
of the air taken in, the engine temperature,
the battery tension and the r.p.m.

The sensor designed to measure the
engine r.p.m. and the engine timing@ IS5
of the inductive type and functions by
means of the variation in the magnetic field
generated by the passage of the teeth of
the cog wheel {phonic whegl) fitted on the
drive shaft of the engine.

The ignition advance is determined by a
map programmed into the electronic con-
trol unit functioning on the basis of the
r.p.m. and the engine load.

The value thus obtained is optimised as a
function of the air intake temperature and
the engine tempearature.

If the value thus optimised difters greatly
from the wvalue abtained from the pro-
grammed map, the injection time is in-

04-2

creased to guarantee a sufficient margin
from the spark knock limit.

The cam shatt (air intake side) is equipped
with an electromechanical-hydraulic type
timing variator , which is able to modify
the air intake timing (advance) so that a
greater quantity of air is taken in.

The regulaticn of the idle running is con-
trolled during all stages of functioning by
means of the constant idle actuator ®
When the enging is running on idle the
function of the actuator is to bring the raal
r.p.m. to the nominal r.p.m. by acting on
the accelerator butterfly by-pass.

As well as controlling the idle running of the
engine, the actuatnr@aisu acts as an ad-
ditional air box and regulator for the air con-
ditioning system.
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2 B | | | DIAGRAM OF MOTRONIC ML4.1 FUEL SYSTEM (7S TS |
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M

Air filtar
Air flow gauge
Air intake temperature sensor
Air intake duct
Acceiarator butterfly houwsing
Minimum and maximum accelerator
butterfly opening switch
7. Constant idle regulation actuator
Air intake box
9. Air intake manifold
10. Fuel tank
11. Atixiliary fuel pump
12. Main fuel pump
13. Fuel filter
14. Hammering damper
15. Fuel distributor tube
16. Fuel pressure requlator

U o

o

ENGINE FUEL SYSTEM

17. Electric fuel injeciors
18. Engina coolant lemperature sensor
19. Timing variator
20. R.p.m. and timing sensor
24. Qil vapour trap
22. Front spark plugs ignition distributor
23. Bear spark plugs ignition distributor
24. Front spark plugs
25. Hear spark plugs
26. Front spark plugs ignition
{coil B)
27. Coil B power module
28. Rear spark plugs ignition cofl
{coil A)
29. Coil A power maodule
30. Ignition and fuel injgction electronic
control unit (Maotronic)

58 8S

BB L8R 2

. Fuel pump relay

Relay with diode

Timing variator relay
Main relay

Fuel vapour trap reservoir
Air inlat valve
{compensation valwe)
Solenoid vaive

Carbon canister

One-way valve

Fusl vapour flow control valve
{washing)

FUEL VAPOUR EMISSION
CONTROL SYSTEM

The fuel vapours emanating from the tank
are collected, through special tubing, into
a trap (35) which thanks to its special design
permits the return of the petrol condensate
to the petrol tank.

To prevent the vapours from escaping in-
to the atmosphere the tank is fitted with a
sealed cap.

The fuel vapours which do not condense
in the trap pass out of the upper fitting of
the trap and, passing through the vapour
breather tubing and the ocne-way valve @
reach the active carbon filter (carbon
canister) .

The vapour flow is controlled by a solenoid
valvg @ which opens (or closes) on the
basis of signals received from the slectronic
control unit {(Motronic) @

If the vacuum pressure is less than a preset
value {&.9.: with the engine not running or
on idle) the solenoid valve remains closed
and does not permit the vapour flow to
enter the vapour cleaner.

Under normal engine functioning condi-
tions, the vapour flow gains access to tha
vapour cleaner and is absorbed by the ac-
tivated carbon. Here, dueg to the effect of
the pressure difference existing in the fifter,
the carbon is «washed» by the current of

“air which flows through the filter itself by

means of the valve ,

PA423800000000

In the swashing» action, the petrol vapours
and the atmospheric air mixed together,
are conducted due to the effect of the
vacuum pressure, to the aw intake box
whera thery are added to the mixture.
There are two constrictions in the system:
the first is located at the exit of the fuel
vapour trap (diameter 3 mm); the second
lies between the vapour cleaner and the air
intake manifold {diameter 1 mm).

If, after the stopping of the engine, the
pressure in the liquid- vapour trap tends to
fall, due to 2 drop in temperature, a com-
pensation valve @ positioned in the
vapour breather tubing, between the trap
and the filter, permits the entrance of at-
mospheric air and maintains the pressure
in the trap equal to the external at-

mospheric pressure.

04-5
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ENGINE FUEL SYSTEM

WIRING AND MAIN COMPONENTS OF THE MOTRONIC ML4.1 SYSTEM

. Battery
. Front spark plugs ignition coil

(coil B)
Fower module {coil B)

4. Rear spark plugs ignition cail

e

(coil A)

Fower moduba (Coil A)

A.p.m. and timing sensor |
Front spark plugs igniticn distributor
Rear spark plugs ignition distributor
From spark plugs

Decernber 1987

10.
11.
12.
13.
14.
15.

16.

17.

Rear spark plugs

Timing variator

Electric fual injectors

Engine coclant tamperature sensor
Coolant idle regulation actuator

Minimum and maximum accelerator
opening switch . .
Air fltow gauge and air intake tempemhire
sensor

Fuel pump ralay

04-6

18.
19,
. Main relay
21.
. Ignitiocn and fuel injection electronic

23.
. Lambda sensor

. Lambda sensor connectors

- Motronic electronicc control unit map

BHRE

Relay with diode
Timing variator relay

Body wiring connection

control unit {Motronic)
Connector for self troubie diagnosis

switching. device
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IMPORTANT
INFORMATION OF A
GENERAL NATURE

Never disconnect the battery with

the engine running ofr in any case
with the ignition switched on (star-
ting key in the position ~Mar~ {(secon-
do click). Fallure to observe this
precaution will result in serious and
permanent damage to the electrical
components and the electronics of
the electronic ¢control system.
Eefnré starting the engine, make sura
that the terminals of the battery are ful-
Iy tightened.

Do not use a «rapid charger- to start
the engine.

Completely disconnect the battery from
the system before recharging it.

Do not start the engine if the electrical
connections are interrupted or com-
ponents have been removed.

Do not connect any low or high tension
point to ground or interrupt any con-
nections while the engine is running.
Remove the electronic control unit
when executing paintwork in furnace
at temperatures of more than 80°,
When fitting accessories on the vehi-
¢le, it is always advisabie to disconnect
the electroni¢ contro! unit and proceed
to check the functioning of the ac-
cessaries with the control unit discon-
nected,

The connection of leads to the connec-
tions af the electronic control system
for accessories 1§ very strongly not
recommended.

Before carrying out any operation on
the various components of the system,
make sure that there are no connec-
tors disconnected, ¢lips loosensd or
tubes torn or visibly obstructed.
Never connect or disconnet the alec-
trical plugs from the conductors of the
electronic control unit with the ignition
switched on.

Do not connect the high or low ten-
sione cables to earth in order to test
them under any circumstances.
Make sure that the connectors of the
screened leads are correctly con-
nected.

Make sure that the ignition system is
functioning efficiently by checking the
spark plugs and checking that the
distributor cap is not damp or ¢rack-
ed, that the leads between the coil and
the distributors and between the distri-
butors and the spark plugs are car-

PA423800000000
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rectly connected and that the insula-
tion does not present traces of burn-
ing or aprasiens.

When rgplacing fuses, remove the
power supply first (disconnect the con-
tact). If a fuse burns repeatedly, seek
the cause of the short circuit.

Never replace a fuse with a piece of
wire. '

it 1s imperative that burnt fuses be
replaced with fuses of the same
amperage.

TEMPERATURE OF THE
CATALYTIC SILENCER BOX

A too high temperature of the catalytic
silencer box during driving can cause
damage to the alumina monaolith thus
reducing its transformation capacity and
damage the container or the vehicle
resulting in a risk of fire.

The engine phenomena that can cause
overheating of the catalytic silencer box

are.

Carbon deposits on the spark plugs of
one or mare cylinders.

Fuel pump defective ar fuel fitter clogg-
ed (fuel pressure too low).

Fuel injectors defective.

Air filter cartridge very dirly.
Accelerator control system net set and
adjusted correctly.

Engine and related components not set
and adjusted to the manufacturers
specified standards.

Leaks in the exhzust tubing upstream
from the exhaust gas sensor,
Pressure regulator not functioning.
Battery tension too low {or recharging
circuit defective).

The driving conditions that can cause
overheating of the silencer hox are:

—_—

Too little fuel in the tank.
Cverioading of the engine for long
periods, for examie, when travelling at
maximum speed, when bowing a trailer
or climbing of ten.

Travelling downhill with the engine
switched off.

PRECAUTIONS TO BE TAKEN
WITH VEHICLES FITTED WITH
CATALYTIC SILENCER BOX

Use only unleaded petrol.

04-7

Avoid allowing the petroi tank to

become empty.

Do not run the engine with one of the
spark plugs disconnected and never
connect the spark plugs to ground.
Do not overtoad the engine for prolong-
ed periods. Pay particular attention
when towing or climbing for long
periods.

Do not turn the engine off when driv-
ing down hill. First stop the vehicle and
then stop the engine.

Do not park on or near inflammable
matetial such as dry grass, petrol soak-
ed ground, dry leaves, rubbish etc.
Mever tamper with the exhaust emis-
sion control system: it is forbidden by
law.

Carry out the maintenance operations
as described in the instruction booklet.
Perfect engine maintenance is fun-
damental (o the conservation of the
catalytic silencer box.
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AIR INTAKE SYSTEM
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12.
13.
14,
15.
16.
17,

18,
19.
20.
21
22
23
24,
25,
28,

27,
78,

29,
an.
3.
32.
33
34,

35,

36.

@ m oo ko~

Air intake duct

Accelerator butterfly housing
Accelerator cable support bracket
Gasket

Air intake box

Pipe fitting lor servo-brake vacuum tube
Actuator idle regulation actuator
Constant idle regulation actuator
Acluator sacuring bracket

Constant idle regulation tube

. Coupling connecting the air intake box

with the inlet mamfold

Fuel distributor tube

Fuel delivery tube

Securing unipn for ran-off fitting

Two way run-off fitting

Engine coolant temperature sensor
Tube for the delivery of coolant from the
header tank to the accelerator butterfly
housing

Imiet manifold

Gasket

Electric fuel injector

Electric fuel injector securing spring clip
Fuel return tube

Fue! pressure regulaior

Vacuum tube for fust pressure regulator
Hammering damper

Support bracket for hammering damper
and fuel pressure regulator

Pipe fiting for vacuum wbe

Oil vapour breather tube (from cylinder
head)

Oil vapour recycling tube

Qil vapour trap

Qil recovery tube

Rubber ring

Cil vapour trap securing bracket

Tube for the delivery of coclant from the
acceleratar bulterfly housing to the
cylinder head

Minimum and maximum accelerator
hutterfly opening switch

Tube for the recycling of fuel-vapours
from the solencid valve to the air intake
box

FPA4 23800000000
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AIR INTAKE SYSTEM COMPONENTS
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AIR FILTER
REMOVAL

Proceed to the removal of the air filter
operating as follows:

1. Disconnect the connector @ from the
air flow gauge @

2. Disconnect the following tubes from
the air intake duct:

* Tube for the recycling of oil vapours at

peak r.p.m. @

¢+ By-pass tube for constant idle regula-

tizn @

3. Loosen the securing clip @ and
disconnect the air intake duct from the ac-
celerator butterfly housing @

4. Loosen the securing clip @ and
remove the air intake duct fram the air
flow gauge @

5. Unhook the four s$pring clips from the
air filter cover an-:l rernove it togethar
with the air flow gauge. Alsc remove the

ENGINE FUEL SYSTEM

. Connactor

Air flow gauge

Peak r.p.m. il vapour recycling tubs
Constant idle regulation by-pass tube
Securing clip

Air intake duct

Securing clip

Air filter cover

Filter element

oo N®O R LM =
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6. If necessary unscrew the three nuts

that secure the air filter containar @

to the body and remove it

& 5
7,
A

S

>

- . - -f:-\-\-\'-

R
R

v

%

10, Securing nuts
11. Air filter container

INSPECTION AND
ADJUSTMENT

1. Clean the filter element thoroughly
hlowing compressed air through it at low
pressure. If necessary replace the filter
element.

REFITTING

Proceed to the refitting of the air filter by
reversing the order of removal.

NOTE:

When positioning the filter element in
the container, be sure that the arrow, in-
dicating the upper part, is facing
upwards.

04-11

AIR FLOW GAUGE
AND TEMPERATURE
SENSOR

ELECTRICAL CHECKS

Refer to the paragraph «Electrical checkss
of the Group GO.

REMOVAL

1. Remove the air fiiter assembly (see
paragraph «Air filter - Removalks).

2. Unscrew the four screws @ that
secure the air flow gauge @ o the filter

cover @

3. Remave the air flow gauge @ with the
relative gaskets @ and remove the inlet

flange @ from the filter cover @

1. Air flow gauge securing screws
2. Air flow gauge
3. Air filter cover

4. Gasketls . : S
5. Inlet flange
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INSPECTION AND
ADJUSTMENT

Press con the butterfly of the air flow gauge
and check that it turns freely without stick-
ing or catching and that it is not scored or
dirty.

If necessary, clean the intarnal surfaces of
the air flow gauge with a dry cioth.

REFITTING

1. Refit the air flow gauge @, by rever-
sing the order of removal.
Replace the gaskets @

2. Air flow gauge’
3. Filter cover

4. Gaskeis

5. Inlat flange

WARNING:

Pay particular attention to the tighten-
ing of the fittings so as to prevent air
from being taken in other than through
the filter.

2. When the air flow gauge has been refit-
ted, carry out the check and adjustment,
if necessary, of the exhaust CO percentage
(see paragraph «Setlings and adjustments).

COMPLETE
ACCELERATOR
BUTTERFLY ASSEMBLY
AND HOUSING

REMOVAL

Remove the complete accelerator butterf-
iy housing and assembly procceding as
follpws:

December 1987

1. Disconnect the negative terminal of the
hattary.

2. Remove the air filter together with the
air flow gauge and the relative air intake
duct (see paragraph «Air fiiter - Removals).
3. Remove the stop ring @, disconnect
the accelerator control cable @and slide
back the sheating @ from tha relative
suppart.

© » &

1. Stop ring
2. Accelerator control cable
3. Sheathing

4. Discaonnect the connector @frnm the
accelerator butterfly minimum and max-
imum opening switch @

g S

w2

- r
R TN ot

4. Bwilch connector
5. Accelerator butterfly minimum and
maximum opening switch

5.  Unscrew the four secunng screws ®,
remove the accelerator housing @ and
racover the gasket and the accelerator

cable support
04-12

6. Accelerator butterfly housing securing
sSCrews

7. Accelerator butterfly housing

8. Accelerator cable support

6. Loosen the pipe clips and disconnect
the following tubes from the accelerator
butterfly housing @

»  tube(9)for the delivery of coolant from
the accelerator butterfly housing to the
header tank.

« tube @ for the delivery of coolant from
the accelerator butterfly housing to the

cylinder head.

7. Accelerator butierfly housing
4. Tube for the delivery of coolant from the
accelerator butterfly housing to the
header tank
10. Tube for the delvery of coolant from the
accalerator butterfly housing te the
cylindar head

PA423800000000
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WARNING:

+ Maintain the tubes @ and
above the level of the header tank
and plug them appropriately so as to
avoir the loss of coolant.

+ Do not tamper with the accelerator
hutterfly assembly adjustments.

* Plug the inlet to the air intake box 50
as to prevent any foreign matter
from entering.

Removal of the accelerator butterfly
assembly switch

1. Unscrew the two screws @ and
remove the accelerator butterfly minimum
and maximum cpening switch @

1. Switch securing screws

2. Accelerator butterfly minimum and
maximum ¢pening switch

3. Accelerator butterfly housing

Refitting of accelerator butterfly
assembiy switch

Proceed to the refitting of the accelerator
butterfly assembly switch Ly reversing the
order of removal and then adjust it as
described in the paragraph «Settings and
adjustments,

REFITTING

Froceed to the refitting of the complete ac-
celerator butterfly housing and assembly
by reversing the order of removal, taking

PA423800000000
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care to restore all the electrical connections
correctly, to fit a new gasket between the
accelerator butterfly housing and the air in-
take box and to tighten the clips on the air
intake box well.

If necessary, carry out the setting of the ac-
celerator butterfly assembly (see paragraph
«Setting and adjustments).

ACCELERATOR o
BUTTERFLY MAXIMUM
AND MINIMUM OPENING
SWITCH

ELECTRICAL CHECKS

Refer to the paragraph «Electrical checks»
of Group 00,

REPLACEMENT
1. Disconnect the connector @ of the

swilch @

2. tnscrew the two screws @ and
ramove the switch.

R rfo\

1. Switch conneactor

2. Accelerator butterfly minimum and
maximum opening switch

3. Switch securing screws

3. Fit a new switch and proceed to the set-
ting of it (see paragraph «Setting and ad-
justment=).

04-13

CONSTANT IDLE
REGULATION
ACTUATOR

ELECTRICAL CHECKS

Refer to the paragraph «Electrical checks»
of Group 00.

REMOVAL

1. Disconnect the connector @
2. Loosen the pipe clip and disconnect
the canstant idle regulation by-pass tube

3@) Unscrew the securing screw of the clip
@that holds the actuator to the air intake
box.

4. Aemove the actuator @ complete with

clip.

1. Connector

2. By-pass tube

3. Clip

4. Constant idle regulation actuator

REFITTING

Proceed to the refitting of the constant idle

requlation actuator by reversing the order

of removal and paying particular attention

to the following:

« The pipe ¢lip @ must be well tighten-
ed to prevent the leakage of air.

«  The connector @ must be pushed
completely onto its seating on the ac-
tuator.
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AIR INTAKE BOX

REMOVAL

Proceed to the removal of the air intake box
operating as follows:

1. Disconnect the battery terminals.

2. Remave the air filter together with the
airflow gauge and the relative air intake
duct (see paragraph «Air filter - Removal»).
3. Remove the accelerator butterfly hous-
ing (see paragraph «Complete accelerator
butterfly housing and assembily - Removals).
4. Loosen the pipe clip and disconnect
tha servo-brake vacuum tube @frnm the
air intake box.

1. Servo-brake vacuum tube

5. Disconnect the vacuum tube for the
pressure reguiator @ and the fuel vapour
recycling tube@fmm the air intake box.
6. Laoosen the pipe clip and disconnect
the peak r.p.m. oil vapour recycling tube
@ from the oil vapour trap.

7. Unscrew the screw securing the cfip

@ and remove the oil vapour trap @ from
the air intake box.

December 1987
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' 2. Vacuum kibe for the fuel pressure
regulator

Fuel vapour recycling tube .
Peak r.p.m. oil vapour recycling tuba
Clip

Oil vapour trap

® o R W

8. Loosen the pipe clip and disconnect
the petrol return tuge @ from the fuel

pressure regulator ,

7. Petrol return tube
8. Fusl pressure regulator

04-14

T

9. Unscrew the screws @ that secure
the air intake box to the suppart .

4. Securing scraw
10. Support

10. Loosenthe pipenlips@securingmﬂ
rubker connectors @ of the air inlet
manifcld to the air intake box.

W
@

T——

—

1S
I
{
11. Pipe clips
12. Rubber connectors
PA4 23600000000
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11. Bemove the air intake box @
withcirawing it from the rubber connectors
of the air inlet manifoid.

13. Arr inlat manifoid

PA423800000000
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INSPECTION AND
ADJUSTMENT

1. Clean the inside of the air intake box
thoroughly, by blowing compressed air in-
to it.

REFITTING

Proceed to the refitting of the air intake box

by revarsing the order of removal anc pay-

ing particular attention to the following:

a  The pipe clips@ sacuring the ribber
connectors @ to the air intake box
must be tightened well so as to avoid
any leakage of air.

e If necessary replace the rubber con-
nectars @ between the air intaxe box
and the air inlet manifold.

*» Fit a new gasket bhetween the ac-
celerator butterfly housing and the air
intake box.

04-15
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FUEL AND FUEL VAPOUR SYSTEM
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CAUTICN;

Before replacing the components of the
fuel system the following must be scru-
pulously observed:

a. Make sure that suitable safety equip-
ment (fire extinguishers et¢.) is available
in the workshop.

b. Disconnect the ground terminal of
the battery.

¢. Place the fuel taken from the fuel
tank in a suitable container whh a safe-
ty lid.

WARNING:

After having refitted the componeants of
the fuel system, check the tightness of
the system to a pressure of 4 bar,

FUEL TANK

REMOVAL

1. Set the vehicle on a hydraulic lift,
remove the filler cap and suck the fuel from
the tank using a suitable pump.

2. Remove the lining of the floor of the
luggage companment, move aside the lin-
ing of the wall of the compartment {righ
side) and remove the cover of the tuel level
gauge.

3. Disconnect the connectors @ and @
and then withdraw the connector {1 }from
its lead passage extracting it from beneath
the vehicle.

4. Loosen the ¢lip and detach the coupl-
ing @ from the tank without damaging the
rubber gasket under the coupling.

PA4Z 3800000000
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Immersed fuel pump connector

Filler inlet

Coupling connecting the inlet o the tank
Fuel level gaugs connector

e

Fuel level gauge

5. Raise the vehicle on the lift and discon-
nect the tubes@ and @ from the flange

@)

1. Fuel return tube
2. Immersed fuel pump flangea
3. Fuel delivery tube

6. Support the tank on a column typa
jack, unscrew the three screws securing
the tank to the body and remove it

7. If necessary, divide the tank into its
various component parts.

04-17

INSPECTION AND
ADJUSTMENT

Check that the tank is not cracked or
deformed, replace if necessary.

- REFITTING

1. Fit the tank on the vehicle proceeding
in the reverse order to that followed for the
removal and paying particular attention ta
the correct positioning of the rubber gasket
between the tank and the floor of the lug-
gage compartment where the inlet filler
pipe meets the tank.

FUEL LEVEL GAUGE

REPLACEMENT

1. Remove the lining of the floor of the
luggage compartment.

2. Remove the fuel level gauge cnver@
and disconnect the conneactor @

1. Fuel level gauge connector
2. Fuel level gauge
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3. Using a suitable tool, turn the fuel level
gauge anti-clockwise and extract it from the
fuel tank with the relative gasket.

4. Reptace the gasket before fitting the
fuel level gauge on the tank. '

AUXILIARY FUEL PUMP
AND GAUZE-TYPE
FILTER

REPLACEMENT

1. Set the vehicle on a hydraulic lift,
remove the filler cap and suck the fuel from
the tank using a suitable pump.

2. Lift the lining of the fioor of the luggage
compartment, disconnect the immersed
fuel pump connector, slide it through the
relative lead passage and extract it from
beneath the vahicle.

3. Raise the vehicle on the hydraulic lift
and disconnect the tubes @ and @ from

the flange @

December 19587
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1. Fuel return tube
2. Immersed fuel pump flange
3. Fuel delivery tube

4. Using special service tool A.5.0197,
turn the immersad fuel pump flange anti-
clockwise and extract the assembly from
the tank with the relative gasket.

\

¢

L)

\
t K
A.5.0197

'.ﬁ)
5. Replace the gasket before fitting the
immersed fuel pump assembly.

Proceed to refit it using the special service
tool A.5.0197.

04-18

FUEL SYSTEM TUBING

REMOVAL

WARNING: | .
The tubing of the fuel system should on-
ly be removed if absolutely necessary.

1. Set the vshicle on a hydraulic hift.

2. Remove the fuel filler cap and using a
suitable pump suck the fuel from the tank.
3. Loosen the pipea clips of the tubes to
be removed.

WARNING:

Plug the ends of the tubes to prevent the
entrance of foreign matter during
disassembly (both rigid and flexible
tubing).

4. |n order to remove the tubing located
on the floor inside the passenger compart-
ment, first remove the lining of the floor on
the right side.

INSPECTION AND
ADJUSTMENT

1. Check that the flexible tubes are not
porous or defective in any way. Replace
any defective tubing.

2. Gheck that the rigid tubes are neither
clogged nor dented and that they do not
show signs of oxidation.

REFITTING

Refit the tubing with care b‘_;.r' nperai:ing in
the reverse order to that followed for the
removal paying attention to the following
warning.

WARNING:

a. Refit the pipe clips on the junctions
of the system with care. Do not over
tighten the pipe clips so as to avoid
damaging the tubing.

b. HNeither band nor twist the rigid tub-
ing while refitting these on the vehicle.
¢. The tubing located inside the vehi-
cle must be inserted in the relative tube
passages as far as the red reference
bands marked on each tube,

d. Start the engine and check that
there are no leaks from the junctions.
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COMPENSATOR VALVE

REPLACEMENT

1. Remove the hining of the floor of the
luggage compartment.

2. Disconnect tha filling breather tube
with the attached compensation vaive.

INSPECTION AND
ADJUSTMENT

1. Blow a jet of air into the valve from the
fitting on the petrol inlst sde.
Considerable resistance should be felt and
a certain quantity of air should come out
of the fitting on the atmosphere side.

2. Blow ajet of atr into the valve from the
fitting on the atmosphere side.

The jet of air should come straight out of
the fitting on the petrol inlet side without
any resistance being felt.

3. [|f the compensation valve does not pre-
sent the above described charactaristics,
then it must be replaced.

REFITTING

When refitting the compensation valve,
take care to fit it the right way round, in the
direction of its functioning.

FUEL FILTER

REPLACEMENT

a. Qperating from beneath the vehicle

pinch the tubes @ and @

b. Loosen the pipe clips and detach the
tubes @ and @ from the i‘ilta.

c. Loosen the suppont clip {4)
remove the filter.

d. Refit the new filter taking care to see
that the arrow stamped on the casing of tha
filter is facing in the direction of the fuel
delivery.

g. When the fitting is complete, remove
the tube pinchers from the fuel delivery
tubing.

PA4 238006000000
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1. Fuel iniet tube

2. Fuel filter

3. Fuel outlst tube
4. Filter support ciip

MAIN FUEL PUMP

REPLACEMENT

1. Set the vehicle on a hydraulic lift and
disconnect the negative terminal of the
battery.

2. Working from beneath the vehicle di-

sconnect the pump power supply leads @
3. Pinch the tubes @ and @, UNSCrew

the nut (4) that locks the pump clip (5)
loosan the pipe clips 6 and and than
disconnect the tubes and% from the
pump .

4. Loosen the clip @ and ramove the

pump .

Fuel pump power supply laads
Fuel pump inlst fuba

Fuel pump outlst tube
Securing nut

Pump support clip

Pipe clip

Fipe clip

Fuel pump

o N@;m oA O N =

04-19

5. Fit the new pump by reversing the
order of removal and paying particular at-
tention to the following:

* The replacement pump is supplied in
a sedaled packaging, filleg with protec-
tive oil and with the pipe fittings clos-
ed with special plugs.

Whan fitting it is not necessary to emp-
ty it.

+ Take care not reverse the connsctions
of the pawer supply ieads @

» Tighten the following securing compo-
nent to the specified torque:

— Nut f-:::r bocking of pump securing

clip

@ : Tightening torque
1.9 - 24 N‘m
(0.19 + 0.24 kg'm})

FUEL PRESSURE
REGULATOR

REPLACEMENT

1. Remove the air filter {see paragraph
«Ajr fiter - Removals).

2. Paying attention for possible sprays of
fuel, loosen the pipe clip @ and discon-
nect the tube @ from the fuel pressure

regulator @ piugging it apprapriately.

i,

. Pipe ¢lip

Tube for fuel return from the fusl
distributor tube

. Fuel pressure requiator

Pipe clip

Tube for fuel return to the tank

. Securing nut

ra

= R L RN A

December 1887


https://procarmanuals.com

ProCarManuals.com

3. Loosen the pipe clip @ and discon-
nect the fuel return tube @ from the
pressure regulator.

4. Unscrew the nut @that secures the
pressure regulator to the bracket.

5. Withdraw the pressure regulator @
from the bracket and disconnect the
vacuum tube.

3. Pressure regulator
7. Pressure regulato vacuum tubae

6. Refit the new pressure regulator by -

reversing the order of removal.
7. Refit the air filter (see paragraph «Air
filter - Refitting»).

HAMMERING DAMPER

REPLACEMENT

1. Hemove the air filter (see paragraph
«Ajr filtaer - Removals).
2. Paying attention for possible sprays of

petrol, loosen the pipe clip and discon-
nect the fuel delivery tube

3. Loosen the pipe clip e and discon-
hect the fue! delivery tube from the fuel
distnibutor tube.

4. Linscrew the nut e that secures the
hammering damper 6 to the bracket,
recover the washer beneath, an remove the
hammering damper.

December 1987
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1. Pipe clip

2. Fuel delivery tube

3. Pipe clip

4, Tube for delivery of fual to the fusl
injpctors

5. Hammering damper securing nut

€. Hammering damper

5. Refit a new hammering damper by
reversing the order of the removal.

6. Refit the air filter {see paragraph «Aif
filter - Refittings).

ELECTRIC FUEL
INJECTORS

INSPECTION AND
ADJUSTMENT

1. Check electrical circuit continuity
Refsr to the paragraph «Electrical checks»
of Group 00,

2. Check the correct opening of the
fuel injectors
a. Measure the exhaust CO percentage
(see paragraph «Setting and adjustment»).
b. Disconnect the fuel injector conneciors
one at a time; check the exhaust CO
percentage each time and check that the
value remains constant for each check.
c. Ifit does not remain constant, identify
the faulty injectar and replace i (see
«Replacements).
d. In any case a visual indication of the
functioning of the fuel injectors is furnish-
ed by a comparison with the electrodes of
the spark plugs:

04-20

— If the mixture is too rich the spark plugs
will be black in colour.

— I the mixture is too lean the spark
plugs will be light in colour.

3. Check fuel injectors for leaks

a. Remove the fuel injector assembly,
complete with fuel distributor wbe, from the
inlet manifold, operating as indicated in
«Remaovals. Keep the assembly connscted
to the fuel delivery system.

b. Discannect the fuel injector con-
nectors. |
¢. Operate the starter motor and check
that there are no leaks of patrol from the

" fuelinjectors. In the case of leaks, replace

the defective injectors.

REMOVAL

1. Remove the air intake box (see
paragraph «Air intake bhox - Remaval»}.
2. Disconnect the power supply connec-
tors @ te the fuel injectors and the con-
nector @ of the engine temperature
Sensor.

3. Remave the ciip@ securing the elec-
tric wiring to the fuel distributor tube.

4. Loosen the ¢lip and remove the tube
@ for the delivery of fual from the ham-
mering damper.

1. Electric fuel injectors

2. Engine temperaiure sensor connector
3. Electric wiring

4. Fuel delivery tube
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WARNING:

When disconnecting tube @, be carefu!
that the residual pressure in the tube
does not cause sprays of petrol.

5. Loosen the pipe clip and disconnect
the fuel return tube @ from the fuel
distributor tube.

6. Unscrew the three screws @ that
secure the fuel distributor tube o to the

air iniet man.fold.

5. Fual return tube
6. Fuel distributor gecuring screws
7. Fual distriputor tuba

L

7. Remove the fuel distributor tube @
complete with the fuel injectors .

7. Fuel distributor tube
B. Electric fuel injectors

PA423800000000
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REPLACEMENT

WARNING: _
Before proceeding to the replacement of
a fuel injector, check the positioning of
the connector on the injector so as to be
able to maintain the same positioning
when fitting the new injector,

1. Withdraw the spring clip @ that
secures the fuel injector @ to the fuel
distributor tube @

1. Spring dlip
2. Electric fual injector
3. Fuel distributor tube

2. Withdraw the fuel injector @ from the
fuel distributor tube @

2. Electric fuel injector
A. Fuel distributor tube
4. O-Ring

04-21

3. Fit a new electric fuel injector slipp-
ing it onto to the fuel distributor tube and
sacuring it with the relative spring clip.

WARNING:

» Before fitting the fuel injector onto
the fuel distributor tube, replace the
O-Ring (4).

« The fuel injector should be fitted on-
to the fuel distributor tube with the
relative connector pointing upwards
as marked on removal.

REFITTING

1. Replace the O-ring @

2. Fit the fuel injectors in their respective
seatings, taking care that the O-rings @
are correctly positioned.

1. O-ring
2. Fusl injector
3. Fue! distributor tube

3. Refit the other companents by revers-
ing the order of removal.

4. Carry out the check of the exhaust CO
percentage, if necessary proceeding to the
adjustment (see paragraph «Setting and
adjustments).

FUEL VAPOUR TRAP

1. Remaove the rear lining of the luggage
compariment.

2. Loosen the pipe clips and disconnect
the tubes @ and @ from the trap @
3. Unscrew the two nuts @ that secure
the trap @ to the body and remove the
trap itself.
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1. Fuel breather tube

2. Fuel vapour trap

3. Fuel vapour recycling tube
4. Securing nut

4, If necessary clean the trap by blowing

in compressed air.

5. Fit the fuel vapour trap by reversing the
order of removal.

AIR INLET VALVE

REMOVAL, INSPECTION AND
ADJUSTMENT, REFITTING

1. Partialiy remove the rear lining of the
luggage compartment in order to gain ac-
cess to the air inlet valve @

2. Unfasten the securing spring ¢lip and
remove the valve @

1. Air infet valve

3. Check that the valve is in correct work-
ing order by blowing compraessed air into
it. The air should be abie to pass only in
the diraction indicated by the arrow.

If the valve is not funcionting correctly
replace .

_1

—> QI
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4. Carry out the refitting by reversing the
order of removal, referring to the preceding
figure for the correct positioning of the
valve.

CARBON CANISTER

REMOVAL AND REFITTING

Working from beneath the vehicie, remove
the screw @ and disiodge the carbon
canister @ from its housing.

2. Lower the canister in order to be able
to gain access to the vapour inlat and outlet
tubes. Disconnect the tubing and remove
the canister.

3. Check that the one-way valve @ and
the washing valve @ are in corract work-
ing order.

4. Carry out the refitting by reversing the

corder af the removal.

1. Securing screw
2. Carbon canister
3. One-way valve
4. Washing valve

04-22

FUEL VAPOUR FLOW
CONTROL SOLENOID
VALVE

ELECTRICAL CHECK

Check the circuit continuity of the solenoid
valve as described in the paragraph «Elec-
trical checks with the use of the trouble
diagnosis instrument- of the Group Q0.

REMOVAL AND REFITTING

1. Disconnect the fuel vapour recycling
tube @cuming from the carbon cleaner.
2. Disconnact the fuel vapour regycling
tube @ that provides the inlet to the air
intake box.

3. Disconnect tha power supply connec-
fors @ to the solenoid valve.

4. Unscrew the screws @ that secure
the solenoid valve 10 the body.

5. Remove the solenoid valve ®

1. Fual vapour recyciing tube (from the
carbon cleanar)

2. Fuel vapour recyeling tube (1o the air
intake Dox)

3. Power supply connectors

Securing scraw

5. Solencid valve

nad

6. Carry cut the refitting of the solenoid
valve by reversing the order of the removal.
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TIMING AND R.P.M. SENSOR

INSPECTION AND
ADJUSTMENT

Refer to paragraph «Electrical checks» of
the Group 0C.

REPLACEMENT

For the raplacement of the timing and
r.p.m. sensor proceed as follows:

1. Disconnect the timing and r.p.m. sen-
sor lead @ from the flying connaction @
situated on the left side valance panel of
the engine compartment.

1. Timing and r.p.m. sensor tead
2. Connecticon

2. Remove the scre and extract the

timing r.p.m. sensor (4 ) from its support

NOTE:
it is acivisable not to remove the support

@ of the timing and r.p.m. sensor,

PA423800000000

3. Sensor sacuring screw
4. Timing and r.p.m. sensar
5. Sensor support

04-23

3. Refit a new timing and r.p.m. sensor
by reversing the order of removal and tak-
ing care to abserve the following fitting
specifications; :
*  Remove the protection from the new
sensor before fitting.
» Fit the new timing and r.p.m. sensor
using hand pressure only. Do not use
a mallet and do not strike the sensar.
* Tighten the sensor securing sGrew o
the following tightening torgue (the
screw must be partially microencap-
sulated).

@ : Tightening torgque
8 N-m
(0.8 kg-m)

» Position the magnetic pole of the tim-
ing and r.p.m. sensor in such a way
that its distance from the phonic wheel
{cogged wheal) falls within the
specified value.

H = distance of timing and r.p.m. sen-
sor from the phonic wheel:
0.5 + 1.5 mm
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IGNITION AND FUEL INJECTION
ELECTRONIC CONTROL UNIT (MOTRONIC)

INSPECTION AND
ADJUSTMENT

Refer to the paragraph <Electrical checkss
of the Group 00.

REMOVAL

1. Switch the ignition off.

2. Disconnect the nagative terminal {—)
of the battery.

3. Remove the lining of the front right ficor
of the passenger compartment (passenger
side} in order to gain access to the sheet
panel that supports the Motronic elgctronic
contral unit.

4. Unscrew the two nuts @ that secure
the support panel @ﬂf the Motranic elec-
tronic control unit to the passenger com-
partment floor.

1. Securing nuts
2. Motronic electronic control unit Support
pansl

5. Disconnect the multiple connector @
from the Motroni¢ electronic control unit.
&. Remove the four screws @ and
separate the ignition and injection control

unit @ from the support panel @

Decemnber 1987

2. Motronic electronic control unit support
panel

3. Matronic electronic control unit multiple
connector

4. Motronic electronic control unit securing
SCrews

5. Ignition and injaction control unit

REFITTING

1. Fittheignition and injection control unit
by reversing the order of removal and pay-
ing attention io the following warning.

WARNING:

a. The mukiple cunne:tur@ must be
attached and then pressed as far as to
will go, taking care not 1o damage the
contact pins.

b. Check the correct positioning of the
rubber gasket situated on the external
profile of the Motronic electronic control
unit support panel.

04-24

MAP SWITCHING
DEVICE

INSPECTION AND

ADJUSTMENT

Refer to the paragraph <Electrical checkss
of the Group 00.

REPLACEMENT

The device consists of a connector @ and
a relay @ with a different coloured casing.
1. BRIGHT YELLOW coloured relay for
lsad free 95 OCTANE petrol.

2. SKY BLUE coloured relay for unlead-

ed free 91 OCTANE petrol.

NN “*x\

1. Connector {S30)
2. Map switching relay
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NOTE:

a. With the foliowing procedures it is
possible to remove single elements
separately.

b. The method of removal can be
modified as a function of the purpose of
the operation.

¢. In the case of the removal of the
complete system, if necessary, resort to
the assistance of a second operator.

The reference numbers of the following
procedure refer to the figure «Exhaust
System» of the vehicle In question.

MANIFOLDS. SILENCERS
AND CATALYSER -

PRELIMINARY OPERATIONS

1. Set the vehicle on a hydraulic lift and
raise it.

2. Remove the lower protection of
the catalytic silencer box.

REMOVAL OF THE REAR
SILENCER

Remove the rear silencer of the exhaust
system by operating as follows:

1. Loosen the boit that secures the
clamp @

2. Unscrew and withdrawn the bolt (21)
that secures the silencer with the elastic tag

(2

3. Unhook the rear silencer from the
rear elastic rings .

4. Tap lightly and repeatedly with a plastic
mallet rcund the circumference of the tub-
ing where the two sections join and then
rotate the rear section backwards and for-
wards to facilitate the separation of the two
sections,

14. Silencer - Rear element

December 1887
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REMOVAL OF CENTRAL

SILENCER

Remove the central silencer of the exhaust
system operating as follows:

1. Loosen the bolts that secure the clips
2. Loosen the bolt (16} that secures the

clamp @

3. Unhook the central sitencer from the
elastic rings @

4. Detach the central silencer @ from
the catalytic silencer@ by tapping lightly
with a plastic mallet round the cir-
cumference of the joints.

5. Unhook the central silencer from the
rear elastic rings @

6. Tap lightly and repeatedly with a piastic
mallet round the circumfarance of the tub-
ing where the two sections join and then
rotate the centrai silencer backwards and
forwards to facilitate the separation.

REMOVAL OF CATALYTIC
SILENCER

Remove the catalytic silencer {catalyser) by
operating as follows:

1. Working from the engine compartment,
disconnect the connactors @ and @ il-
lustrated in the figure below and detach the

lsads from any cable clips.

Ay I !
- .Ill 1 '

. ‘-v-(::_/ ra .'I.II|'
—

1. Lambda sensor resistance connectar
2 lLambda sensor connector

2. Referring to the exploded view,
unscrew the nuts of the bolts @ and
disconnect the manifolds of the catalytic
silenicer (7) from the exhaust manifolds (1)

and @

3. Loosen the clip securing bolts @

04-26

4., Unscrew the bolts that secure the
catalytic silencer to the support (10).
from

5. BRemove the cataiytic silencer

the central silencer @ by tapping lightly
with a plastic mallet round the cir-
cumference of the joints.

&. If necessary, remove the Lambda sen-
507 from the catalytic silencer by
unscrewing it using a suitable spanner,

REMOVAL OF THE EXHAUST
MANIFOLDS

Remove the two exhaust manifolds by
operating as follows: :

1. Unscrew the nuts of the bolts @ and
disconnect the exhaust manifolds {1 )and
@frnm the catalytic silencar® recover-

ing the gaskets @
2. Lower the hydrautic lift and working in

the engine compartment, unscrew the nuts
@ that secure the manifelds to the
cylinder head.

3. Remave the exhaust manifolds @ and

@ together with the gaskets @

INSPECTION AND
ADJUSTMENT

The catalytic silencer must be replaced
after 100,000 km

1. Inspect the silencer and axhaust tub-
ing and check that they are not damaged
and that they neither present cracks nor
traces of corrasion. _

2. Inspect the rubber rings and supports
and replace them if they present signs of
cracks, porosity or aging.

REFITTING

Carry out the refitting of the individual
elements by reversing the order of the
removal and taking into account the
following:

a. Apply R. GORI Never Seaz or BOSCH
5.964 .080.105 grease to the thread of the
Lambda sensor and secure it to the
catalytic silencer using a suitable spanner.
b. Fit new gaskets @ between the flange
of the exhaust manifoids and the cylinder
head.

c. Use new ssalf-locking nuts @tn secure
the exhaust manifolds to the cylinder head.
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d. Position the exhaust tube on the elastic
supparts @ and @ and then secure itto
the central support .

e. Connect tha central silencer of the ax-
haust tube to the rear silencer.

f. Fix the front ends of the catalytic
silancer to the exhaust manifolds fitting
new gaskets @

g. Shake the exhaust tubing a little s as
to seat it properly.

h. Tighten all the securing bolts and
SCrews.

i. Connect the Lambda sensor connec-
tors in the engine compartment.

j.  On completion of the fitting, check that
the rubber support rings are able to swing
freely and are not under tension.

k. With the engine running, check that
thera are no leaks of exhaust gases from
the joints of the tubing and that the whole
systam is not excessively noisy.

RUBBER SUPPORTS

REPLACEMENT

1. Raise the vehicle on a hydraulic lift.
2. Unscrew the lower bolt @ recovering

the small plate @ and the spacer @.
3. lUnscrew the bolt @ and remove the

support @ with the relative small plate @
and the spacer.

1. Aubkar support

2. Bolt sacuring support to the body

3. Spacer

4. Small plate

5. Balt securing exhaust tube o the support

4. Forthe ring supports, proceed by simp-
ly releasing the support from the hooks.

PA423800000000
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5. If necessary, unscrew the bolt @ and
remove the rear hook @

6. Carry out the refitting by reversing the
order of the removal making sure that on
compietion of the fitting the supports are able
to swing freely and are not under tension.

1. Bolt

2. Rear hook

3. Elastic rings

4, Silencer - Agar slemeant

LAMBDA SENSOR

INSPECTION AND
ADJUSTMENT

Refer to the paragraph «Electrical checks»
of the Group 00.

REMOVAL AND REFITTING

1. Set the vehicle on a hydraulic lift.

2. Working from the engine compartment,
remove the rear protection and disconnect
the connectors @and @ of the Lambda
Sansor wiring.

1. Lambda sensor resistance connecior
2. {Lambda sensor connector

04-27

3. Working from beneath the vehicle,
remove the lower protection of the catalytic

3. Catalytic silencer protection

4. Remcve the Lambda sensor @ and
the relative wiring using a suitable spanner.

4 Lambda sensor

5. On refitting apply R. GORI Never Seez
or BOSCH 5.964.080.105 grease to the
thread of the Lambda sensor.

6. Using a suitable spanner fit the Lamb-
da sensor in the catalyser tighiening it to
a torque of:

0.5 + D6EN-m (5 =+ 6 kg'm)

7. Reposition the wiring fixing it with the
relative clips and connecting the connec-

tors @ and @

8. Refit the lowar protection of the
catalytic silencer @
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SETTINGS AND ADJUSTMENTS

SETTING OF
ACCELERATOR
BUTTERFLY (Flow rate)

Check the tightness of the accelarator but-
terfly disk with the flow meter operating as
follows:

1. Disconnect the connector @frum the
air flow gauge @

2. Disconnect the following tubing from

- the air intake duct:

+ Peak r.p.m. oil vapour recycling tube
. g?nstant idle regulation by-pass tube
3. E?usen the clip@and disconnact the
air intake duct @fmm the accelerator but-
terfly housing.

4. Loosen the ﬂlip@&ﬂd remove the air
intake duct @ from the air flow gauge @.
5. Unfasten the four spring clips secur-
ing the air filter caver and remove it
together with the air flow gauge.

Also remove the filter element

3!

Connector

Air flow gauge

Peak r.p.m. oil vapour recycling tube
Constant idie regulaticn by-pass tube
Clip

Air intake duct

Clip

Ajr filter cover

Filtar element

CoONDMhON
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8. Place the buffer €.2.0055 of the flow
meter against the opening of the ac-
celerator buttarlfy housing.

7. Measure the flow of air through the ac-
celerator butterfly housing and check that
the value falls within the specified values.

Accelerator butterfly blow-by with
butterfly in the closed position
(Solex flow meter):

240 + 260 on N scale

8. If the air flow rate does not fall within
the specified limits, adjust the screw
until the correct valua is obtained.

10. Accelerator butterfly position adjusting
sSCrew

9. Refit the disconnected components by
reversing the order of their removal.

10. Carry out the check of the idle runn-
ing and the exhaust emissions {see
paragraph «Check of idle running and ex-
haust emissions (CO)»),

04-28

SETTING OF
ACCELERATOR
BUTTERFLY SWITCH

NOTE:

Before proceeding to the adjustment of
the accelerator butterfly minimum and
maxirmum opening switch, make sure
that the accelerator butterfly setting is
carrect (see «Setting of the acceiarator
butterfly assemblyw).

1. Disconnect the power supply connec-
tor from the accelerator butterfly switch.
2. Place tha test prods of a multimeter
across the terminals 2 and 18 of the ac-
celerator butterfly switch @ .

3. In this position electrical continuity
(0 {}) should be read on the muklimeter with
the accelerator butterfly completely ¢losed
and accelerator pedat released (circuit
closed).

1. Accelarator butterfly minimum and
maximurm cpening swilkch

4, Turning the accelerator butterfty slowly
and keseping the test prads of the
multimeter on the terminals 2 and 18 of the
accelerator butterfly switch @, an infinite
resistance should be read on the
muitimeter before the butterfly has turned
through 1° from the compieterly closed
position.
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5. If the corract value is not found, carry
out the adjustment of the accelerator but-
terfly switch @by loosening the securing
SCIews @ and turning the switch until the
value D 22 is read on the multimeter as in-
dicated at step 3.

6. Retighten the screws @

1. Accelerator butterfly switch
2. Securing scraws

7. Turn the accelerator butterfly as far as
it will go (accelerator pedal pressed down)
and check that the power enrichment con-
tact closes; read a value of 0 O on the
multimeter with the test prods of the
multimeter on the terminals 3 and 18 of the
accelerator butterfly switch.,

B. If the specified values are not found,
chack the accelerator control ar replace the
switch.

o £33 =
3 18 2

FULL LOAD

ACCELERATOR
BUTTERFLY
MINIMLUIM OPENING

2. Idle running terminal (corresponding to the
accelerator butterfly closed positon)

3. Pesk r.p.m. running {corrgsponding to the
accalerator butterfly open position}

9. Reconnect the power supply connec-
tor to the accelerator butterfly switch.,

PAJ423800000000

SETTING OF THE
ACCELERATOR
CONTROL

1. Check sliding of the cable
Check that the accelerator cable slides
easily in its sheathing.

2. Setting of cable backlash
a. With the accelerator pedal up check
that there is an axial play of the accelerator
cable on the control lever of:

1 £ 2 mm

b. If necessary procead to the adjustment
of the cable backlash by withdrawing the
adjusting spring @ and moving the
sheathing (Z)so as to fumish the cable (3)
with the specified backlash and then
reinsert the adjusting spring in the new
position.

1. Adjusting spring
2. Accelerator cabla shaathing
3. Accelerator cable

3. Check the maximum opening of the
butterfly valve |
a, With the accelerator control pedal in
the end of travel position, check that the
accelsrator control cam can turn Dy:
1+ 2mm

b. ¥ necessary proceed to the adjustment

by acting on the end of travel screw
under the accelerator pedal @

04-29

TR

QONN

1. Accelerator pedal
2. End of travel scraw

CHECK OF FUEL
DELIVERY PRESSURE
AND TIGHTNESS

OF SYSTEM

1. Check fuel delivery pressure

Carry out the check aperating as follows:
a. Connect the fuel delivery tube @ and
the hammaring damper @m a pressure

gauge @ by means of a «T» adaptor @

1. Fuel delivery tube
2. Hammering damper
3. Pressure gauge

4. «T» adaptor
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bh. Disconect the tube that connects

the pressure regulator e with the air in-
take bOXx @ g0 as to prevent any ir-
regularities in the idle running from causing
irreqular readings.

5. Vacuum tuba
6. Pressura regulator
7. Air intake box

c. Start the engine and with the engine
running on idie check that the value read
on the pressure gauge is equal to the
specified value:

Fue! pressure
284.3 = 323.6 kPa
(2.8 + 3.2 bar; 2.9 + 3.3 kgicm?)

d. Reconnect the tube @ to the air in-
take box (7). With the engine on idle the
pressure should fall to approximately 0.5
bar and then rise again when the ac-
calerator butterfly valve is opened.

If this does not occur search for possible
leaks from tha vacuum tube @

2, Checking the tightness of the system
a. Keeping the pressure gauge con-
nected and with the engine running on idle,
throttle the tube immediately downstream
from the pressure regulator @ and read
an increase in the pressure on the pressure
gauge up to 4 bar {do not allow the
pressure to exceed that value).

bB. With the pressue at 4 bar, check that
the tubing and joints of the fuel delivery
system do not present leaks.

¢. |fthe pressure does not reach the value
of 4 bar and nc leaks are found, check the
fiter andfor the functioning of the fuel

pump.

December 1387
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TROUBLE DIAGNOSIS
PROCEDURE FOR
CHECKING THE
TIGHTNESS OF THE
FUEL DELIVERY SYSTEM

The procedure shouid be carried out at the

intervals indicated in the «Vehicle

maintenance schedule» and in the

presence of the following symptoms:

—  Smell of petrol

— \Visible signs of ieaks on the fittings and
joints of the system.

Tha possible causes may be:
— Lesakages of petrol from the fittings and
the joints of the system.

Carry out the procedure descnbed in the
preceding paragraph for the «Check of the
fuel pressure= and the «Check of tightness
of the system» and in particular:

a. In order to be able to operate is safe-
ty, check that fire fighting equipment is
available in the workshop.

b. Run the engine to normal running
temperature.

c. Switch the ignition off.

d. Carry out a visual inspection of the
gomponents and fittings of the fuel system
in order to locate the origin of the leak.
8. Check the entira system {connecting
tubes, fittings, components) using an ex-
haust gas analyser (NDIR system).

f. A reaction of the pointer of the analyser
with noticed in the vicinity of the leak.

The search with the analyser must be
carrisd out slowly in order to compen-
sate for tha delay in the response of the
Instrument,

g. When the leak has been located, by
following the procedure indicated in steps
d. and/or e., gliminate the leak by repiac-
ing the defective components of the system
or tightening appropriately the loose pipe
clips. _

h. On the completion of the preceding
step, start the enging, lstting it run on idle
for a few minutes and then switch the igni-
tion off.

04-30

i. HRepeat the search described in steps
¢. and d. to check the exactness of the
diagnosis and the effectiveness of the
repair.

. On completion of the procedure
described in the steps a. to h. carry out a
road test of at least 30 minutes to be sure
of the good working order of the system,

CHECK OF THE |
TIGHTNESS OF THE
VAPOUR EMISSION
SYSTEM

(EVAPORATIVE)

The procedure described below must be
carried out when checking the fuel
pressure and in the presence of the smek
of petrol.

The probable cause will be a blow-by of
vapour from the tubing fittings or parts of
the system,

PROCEDURE «A»

a. Disconnect the twbe beiween the
vapour cleaner and the fuel tank and con-
nect it to a source of compressed air, con-
necting a pressure gauge between the
source and the tube.
b. Pressurise the systam with compress-
ed air until a pressure of:
0.025 bar (2.49 kPa;
0.0255 kg/em2; 254 mm H,0)
is obtained and close the system.
if it is not possible to reach this value, open
the compressed air system and check the
tightness of the system (with an HC
analyser or a «Snoop~ leak detector).
c. Measure the fall in pressure in the
system (it must not exceed:
0.00125 bar (0.125 kPa;
0.00127 kg/ecmZ; 12.7 mm H,0)
after 10 minutes).
d. If after 10 minutas the fall in pressure
exceeds the specified value, locate the
leaks by smearing the tubing and fittings
with soapy water or by using the «Snoops»
leak detector.
6. Bubbles appear in tha presence of
blow-bys.
f. If the leak comas from the vicinity of
the filler inlet/cap, repiace the cap first of
all.
If after the replacement of the cap the
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tightness of the system is restored, it
means that the cap was defective, other-
wise replace the filler inlet.

g. Replace the parts that are thought to
be defective and/or fighten the loose pipe
clips etc.

h. Repeat the steps b. and ¢. 1o the check
the exactnass of the diagnosis.

ALTERNATIVE
PROCEDURE «B»

To be carried out with the duel tank at least
34 full.

a. Disconnect the tube connecting the
vapour ¢leaner and the fuel tank and con-
nect it to a source of compressed air with
a pressure gauge between the source and
the tube.
b. Pressurise the system blowing propans
into the vapour breather tubing until &
prassure of:
0.025 bar (2.49 kPa

0.0255 kg/em?; 254 mm H,0)
Is obtained.
¢c. Check for leaks of propane from the
gystem using an HC sensor (probe} con-
nected to an HC analyser.
d. Repair the leak (or if necessary tighten
the pipe clips).
9. Repeat steps b. and ¢. 10 check tha
correctness of the diagnosis.

CHECK OF THE
TIGHTNESS OF THE AlIR
INTAKE SYSTEM
DOWNSTREAM FROM
THE AIR FLOW GAUGE

in order to identify any air leakage from the
entire air intake system, disconnect the
flexible hose that connects the constant idie
actuator and the corrugated air intake duct
and blow in compressed air with a com-
pressed air gun.

Open the accelerator butterly valve com-
plately and spray or smear scapy water on
all the joins of the system; the appearancs
of bubbles or foam will indicate the
presance of a leak.

PA4 23800000000

CHECKING OF THE
IDLE RUNNING R.P.M.

Carry out the check of the idle running with
the engine at normal running temperature,
the gear lever in neutral and all the aux-
iliary devices excluded.

Idle r.p.m.
800 +50 r.p.m.

The regulation of the idle r.p.m. is
automatically piloted in all states of func-
tioning by means of the constant idle ac-
tuator.

With the engine running on idle the func-
tion of the actuator is to bring the real r.p.m.
to the nominal r.p.m. {800 50 r.p.m.) by
acting on the accelerator butterfly by-pass.
As wall as controdling the idle r.p.m. the ac-
tuator also functions as an additional air
box and requlator for the operation of the
air conditioning system.

When the compressor is activated, the
glectronic control unit acts, through the ac-
tuator, to maintain automatically the
specified r.p.m.

NOTE:

With the Motronic system periodic ad-
justments of the idie r.p.m. are not possi-
ble. If this check furnishes values
outside the specified values and the
vohicle doess not present any mechanical
type faults, it is probable that there is a
fault In the aslectronic circults. In this
case it will be necessary to resort ta the
trouble diagnosis procedure using the
special tester. if the check does not fur-
nish the specifled values in this case
also, it wll! be nacessary to replace the
defective components.

CHECK OF THE
EXHASUT EMISSIONS
(CO) WITH ENGINE ON
IDLE R.P.M.

The check is carried out with NDIR type
squipment, analysing the exhaust gases
taken from the exhaust tubing upstream
from the catalyser.

The check is carriad out with the engine at
normal running temperature (after the fan
has come on and then gone off) and after
havng carried out the check of the idle
7.p.m. (s86: =Check of the idle running
§.p.M.»).

04-31

The following preliminary checks should

also be carried out:

— Check the level of the engine oil.

— Clean the air filter cartridgs.

— Check the afficioncy of the ignition
system.

— Check the ignition timing.

The CO value should fall within the follow-

ing values:

% CO <0.2

MNOTE:

With the Motronic ML4_1 system in this
configuration, period adjustments of the
CO emissions with idle r.p.m. are not
poasible.

H this check furnishes values which fall
outside the specified limits and the vehi-
cle does not present faults of a mecha-
nical type, it is probable that thers is a
fault in the electronic circuits. In this
case It will be necessary to resort to the
trouble diagnosis procedure using the
speclal tester. If the check does not fur-
nish the specified values in this case
also, it will be nacessary to replace the
defective components,
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. — Operating temperature; —30° + +80°C

ENGINE FUEL SYSTEM

TECHNICAL DATA AND SPECIFICATIONS

TECHNICAL DATA
FUEL DELIVERY AND INJECTION SYSTEM COMPONENTS

t Part number T
Comporten ALEA ROMEO ype

Main fue! pump 11€.46.04.021.C0 BOSCH 0.580.484.020
— Rated voltage: 12V

— Operating tansion: 7 = 15 V

-- Qperating pressure: =3.0 bhar

— Maximum admitted fusl temparature: <80°C

— Maximum admitted difference in temperature between pump and tank: =2°C

— Rated delivery

(temparatura 20°C, tension 12 V, pressure 3.0 bary: 100 Ifh {minimum)]
-— Gurrent input

(temperature 20°C, tension 12 V, pressure 3.0 bar): =63 A

Auxiliary fuel pump 115.41.32.005.00 GENERAL MOTORS 6441336

— Ratad voltage: 13.5 =0.05 V

— Rated delivery: =115 /h at 160 mbar (")
=@7 h at 230 mbar {*)
0 at 296 + 435 mbar (¥}

(*} Pressure measured at pump ievel

Fuel pressure regulator 195.00.32.045.00 BOSCH 0.280.160.213

Hammerlng damper 161.10.04.550.00 BOSCH 0.280.161.030
— Operating pressure: 1.7 = 3.0 bar |
— Tempeserature range cn mounting: —30° + +100°C

Electric fuel injectors 195.36.11.030.00 BOSCH 0.280.150.702
Alr flow gauge 185.36.11.013.02 BOSCH 0.280.202.202
Constant idle regulation aciuator 195.32.11.017.01 BOSCH 0.280.140.516

— Rated voltage: 12 V

— Operating tension: 7 = 15 V

— Temperature range on mounting: —30° + +120°C
— Rated ampags: 0,7 A

— Air flow capacity with Ap =50 mbar: =33 m3h

— Control frequency: 100 Hz

Ignition and injection slectronic control unit {Motronic) 162.24.11.042.02 BOSCH 0.261.200.108

Engine coclant temperature sensor 195.32.11.010.00 BOSCH 0.280.130.026
— Rated resistance at 207C: 2.28 = 2.72 kil

— Ratad voltage: supply from control unit

— Temperature range on mounting: —30° = + 130°C

Inductive impulge generator (timing and r.p.m. s&nsor) 195.32.11.015.00 BOSCH 0.261.210.036
Accelerator butterfly switch 195.36.11.022.01 BOSCH 0280120315
Lamhbhda sengpr : _ 161.24.11.016.11 BOSCH 0.256.003.061

162.26.11.016.00 {1) BOSCH 0.258.003.006 (1)

{1) Alternative

FUEL TANK
Unit of measuremant
Features
litres
Total capacity 49
Rasarve a8
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CHECKS AND ADJUSTMENTS
FUEL PRESSURE CHECK

ENGINE FUEL SYSTEM

1. Point at which pressure Is measured
2. Vacuum tubs for the pressure regulator

Check Values
i d at the point (D ith th @ di ted and with the engine KPa 2643 + 3236
Dp-r.—*.-r_atlng ;I&ressure o be measured at the poin with the tubea isconnected and w e ehg bar 98 = 32
runming at idle r.p.m. kgfcm? 29 = 3.3

ACCELERATOR CONTROL CHECK

Accelerator cable backlash {with accelerater pedal released)

G1=1+2mm

Play in accelerator contro! cam (with accelerator pedal pressed right down)

Gy =1+ 2mm

1
P |

PA4 23800000000
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ENGINE FUEL SYSTEM

SETTING OF ACCELERATOR BUTTERFLY ASSEMBLY (Fiow rate)

- =

I AL

MRECTHON
QF FLOW
Check Values
Blow by of air with accelerator in the closed position (Solex Flow meter)
The reading of the values on the Solex flow meier must be carried out applying the buffer 1o the Scale N
opening of the accelerator butterfly housing 240 + 280
ENGINE IDLE R.P.M. AND EXHAUST CO %
Chack Values
Engine idis r.p.m. {engine warm, gear lever in neutral auxiliary devices axcluded) 800 +50 r.p.m.
CO 2% of exhaust emission at idle r.p.m. =0.2

SETTING OF ACCELERATOR BUTTERFLY SWITCH

2. Terminal for the idle r.p.m. check (corresponding to the
position «A~ accelerator butterfly clossd)

3. Terminal for the check of the peak r.p.m. (corresponding
to the position «B» accelerator butterfly completaly open)

3 8 2
| —-—
FULL LOAD
! ACCELERATOR
¢ BUTTERFLY

MINIMUM QPENING

Terminall Terminals
Check * na
2 — 18 3 — 18
Aesistanca between the terminals with the accelerator pedal released [accelerator butterfly completely closed) 04 3
Resistance between the terminals with the accelerator pedal pressed (accelerator completely open egual to an o0 00
angle ~ =60%

December 1987 . | 04-34 __ PA423800000000
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ENGINE FUEL SYSTEM

GENERAL SPECIFICATIONS
FLUIDS AND LUBRICANTS

Application Type Name 0.ty
Accselarator pedal spindie (on rubber supports) GREASE ISECO Molykote Longterm n. 2 —
Stad No. 36871-69831
Lambda sensar thread GREASE BOSCH 5.964.080.105 —_
R. GORI Never Seez
Engine temparatura sensor otd No, 3671-69850
FUEL
Unleaded petrol with Octane Number {(R.M.): =95 R.O.N.
* PA423800000000 04-35 December 1987


https://procarmanuals.com

ProCarManuals.com

ENGINE FUEL SYSTEM

SPECIAL SERVICE TOOLS

Identiflcation
Name
number
A.5.0197 Spanner for the auxiliary fuel pump securing ring nut
€.1.0132 Universal trouble diagnosis instrument
C.1.0136 Interface
C.2.0055 Buffer for measuring accelerator butterfly housing flow
rate
C.9.0032 Interface - universal trouble diagnosis instrument con-

necting lead

December 1987
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ENGINE IGNITION, STARTER, CHARGING

CONTENTS
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Technical data and speclflcatlnns ....... 05-3 - Technical data and speclflcatmns . (*)
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Checks and adjustments .........cccovvveneeeen. () IGNITION oo eertieetc e erensnneeeeeaee (®)
Reassembly ........cccovvvvvvveeeciiciiminercsnnnnnns (9) Dismantling ....ccceeeivvrvececccerriicennenee (%)
Bench testlng cerimnereremmsssersrnaserrrnenns (9} Checks and adjustments errenerrrnrennrrerreees (®)
Technical data and speclflcatluns crenenas (%) Reassembly .. T ROUOUPPTRUNR | )
Fault finding and corrective Bench testmg cemeeeanns e ()
operations ..o e () Fitting of |gn|t|nn dlstrlbutnr or vehlcle . (%)

(") SEE GROUP 00
(*) SEE WORKSHOP MANUAL FOR PETROL ENGINE — GHOUF’ 05
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ATTENTION:

a. Do not touch the negative and
positive poles of the battery
simultanecusly with bare hands.

b. When starting the engine from an
auxiliary battery using jump leads, the
input must not exceed 12 V.

CHECKS AND ADJUSTMENTS

a. Check that therg are no signs of
leakage of acid and/or cracks on the exter-
nal casing of the battery. ,

b. Check that the top of the battery is
clean and that the terminals are free from
oxidation.

¢. Make sure that the terminals are well
tightened so as to guarantee a good
cantact.

CLEANING

a. Clean the upper part of the battery, the
poles and the terminals with a solution of
water and bicarbonate of sodium.

b. Before fitting the terminals, apply the
specified type of grease (REINACH E10
TAC).

TENSION TEST

1. Check the tension across the terminals
of the battery periodically, 10 see that it
coincides with the exact rating of the ten-
sion regulator.

2. The value of the tension across the ter-
minals of the battery should be 13.7 +
14.7 ¥V with the engine running at 3,000
r.p.m..

3. Check that either the minimum value,
with the engine warmed up and the aux-
iliary devices {at least the headiamps) on,
or the maximum value with the engine cold
and the auxiliary devices off, is equal to the
specified values.

4. If the values obtained do not fall within
the specified limits, it will be necessary 10
check the components of the electrical
system.

BATTERY CHARGE CHECK

1. Do not use the battery for at least 2
hours and then measure the tension with

December 1887 |

- BATTERY

the circuit open and the negative terminal
disconnected to pravent the dispersion of
current inte the electricat system.

2. If the battery is not property charged
(flat), the value will be less than 12.30 V.
3. The condition of charge of the battery
can be estimated approximatgly from the
following table:

Tenslon across the terminals Charge

12.30) 50
12.36
12.42
12438 75
12.54
12.60
12.68 100
12.70

WARNING:

The use of a digital voltmeter is advised
in 8o far as this permits readings down
to 11100 of a V {on the scale from 0 to
20 V) and is characterised by lower ab-

sorption.

CHARGING

1. Recharging must be effected with the
input of a current {in A} of approximately
1/20 of the capacity of the battery (in Ah)
corresponding to approximately 1/100 of
the value indicated on the rating plate.
2. The recharging is complete when the
variation in the value of the battery tension
is less than 0.05 ¥V for two consecutive
readings taken with an interval of 1 hour
between them.

The duration of the recharging is diractly
proparticnal 1o the condition of charge of
the battery.

WARNING:

Check that the temperature of the elec-
trolyte during recharging does not ex-
ceed 50°C and that the tension does not
exceed 16.5 V.

3. After recharging, check the battery ten-
sion again after an interval of 2 hours.

05-2

ENGINE IGNITION, STARTER, CHARGING

WARNING:

Saaled batteries are not fitted with top-
ping up caps. Some of these are fitted
with a lid which should enly be remov-
ed in case of emergency to restore tha
level of the electrolyte by topping up
with distilied water when the wrong set-
ting of the tension regulator (excessive
tension) has resulted in an excessive
consumption of water.

GENRAL SAFETY
MEASURES

1. Lead batteries generate {(especially
during recharging} an explosive mixture of
hydrogen and oxygen.

It is therefore indispensible to take safety
measures in order to guard against da-
mage to persons and to the vehicle.

2. The recharging zone must be ade-
quately ventilated so as to facilitate the
dispersion of the gas which is released dur-
ing recharging.

if the recharging is carried out in an enclos-
ed environment, artificial ventilation must
be provided.

3. The transfer of the acid must be car-
ried out with the greatest care wearing pro-
tective clothing (rubber gloves and acid
reistant apron) for the protection of clothes
and person.

Protective goggles must also be worn.
4. When mixing acid with water (for ex-
ample for the dilution of an excessively con-
gantrated acid), the acid must be poured
slowly into the water and not vice versa.
5. The use of metallic funnels and con-
tainers is not recommended.

Perfectly clean glass or plastic funnels and
containers are recommended.

6. The use of a naked flame {matches or
cigarette lighters) is absolutely forbidden
for the checking of batteries.

PA423800000000
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ENGINE IGNITION, STARTER, CHARGING

TECHNICAL DATA AND SPECIFICATIONS

TECHNICAL DATA

Components
Enai Starter Alternator Ignition Colil with electronic Spark plugs
hgine anging {4} distributor module P 9
116.10.05.060.03 195.96.05.011.00 (2) 195.10.05. 106,00
BOSCH BOSCH '
0 120,489,549 SPICA LODGE
’ ) ] (.237 501.005 05 HLD
K1—14V55A20
' 116.55.05.03G.03 195.36.06.079.02
EEEEE 5204 BOSCH 0.001.108.011 116.10.06.060.12 BOSCH
(062.23) 12V-1,4 kW PARIS-RHONE 0.221.600.054
A13R192 195.36.05.011.01 (3)
BOSCH 195.10.05.106.01 (1)
116.55.05.060.00 0.537 501 006 CHAMPION RC6YC
MAGNETI e
MARELLI
(1} Alternative
(@) Distributor mounted on the cylindar head
(3) Distributor monnted on the timing system cover
(4) With electronic tension regulator incorporated
Battery
Tension (V) 12
Capacity (Ah) 55
Discharge current  {A) 255
Electrolyte density  (kg/dm®) 128 - 0.01
PA423800000600 05-3 December 1987
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GENERAL PRESCRIPTIONS

Fluids and lubricants

ENGINE IGNITION, STARTER, CHARGING

Appllcation

Name

Q.ty

apark piug thread

CliL

ISECO Molykote A

MNarm. 4500-18304

TIGHTENING TORQUES

ltem

Unit of measurement

N-m kg m
Spark plugs 25 + M4 25 + 3.5
December 1987 05-4 PA423800000000
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ENGINE COOLING SYSTEM

CONTENTS
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General descrlptmn IPPTTPRURRRRIRURR O F L1 Removal . Cereeeeens verrmmeeensrrerrnees (9]
Test tightness of cuuimg system ......... 07-4 Inspection and adjustment cevrerieneens (%)

RADIATOR ..o rvvvvve s snnnaan. 0725 Refitting .. . rreeennrisereernrrnrrrrenss (9)

ReMOVAl ......cocceevveveeecrer s rreereesssssssn. 075 TECHNICAL DATA AND

Refitting .. ORI | J £ SPECIFICATIONS ..oooiiveereeemereeeerin e revnees e (®)

Tightness test e O7-5 Checks and adjustments ........................ (#)
ELECTRIC FAN THEHMAL CONTACT - General specifications ....cccccceeeviiiieneees (#)
CONTROL . EUUURRUOR () Tightening torques .......... I )

Check . crreeeerereeenennnnnss (%) FAULT FINDING AND COHHECTIVE
FHESSURISED FILLEFI CAF‘ ST ) OPERATIONS ..o vrrecrnnreeee v nnnnnnnnes (®)

Tightness test ....ccc.ccovvciiiinmrenncccciinacnnnnn - (®)
WATER PUMP oo nensnieeees (9)

Removal . reirriieiireeeeeees (Y)

Inspectlnn and adjustment pT— )

Refitting .. TTURTTRRRTRR { )

(*) SEE WORKSHOP MANUAL FOR PETROL ENGINES — GR. 07
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COOLING SYSTEM
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ENGINE COOLING SYSTEM

GENERAL DESCRIPTION

The cooling system is of the sealed type
with circulation effected by means of a cen-
trifugal pump driven from the drive shaft by
means of a «V» belt.

The rotation of the water pump @ croates
a suction pressure in the return circuit
which draws in the coolant, coming from
the cylinders through the header tube @
or from the heater—radiatﬂr@ when the re-

TO THE RADIATOR

Apart from the natural air ¢ooling during

driving, the radiator is cooled by the elec-
tric fan, which is switched on by the ther-
mal contact (2 ) whenever the coofant in the
lower part of the radiator itself reaches
~88°C,

PA423800000000

lative control tap @ is open (circulation of
coolant in the heater-radiator).

A thermostat @ is mounted at the exit of
the header tube @ The function of this
is to ensure that the engine reaches nor-
mal running temperature in the shortest
possible time and subsequently to maintain
the angine temperature within the optimurm
values for engine function:ng.

The termostat valve remains closed,
deviating the coolant directly towards the

THERMOSTAT VALVE CLOSED

TO THE PUMP

THERMOSTAT VALVE OPEN

The circulation of coolant in the heater-

radiator @ is regulated by the tap @ con-
trolled by the heater control knob.

07-3

pump @ until the engine reaches a
temperature of 81 = 85°C.

At higher temperatures the opening of the
valve permits the passage of the coolant
to the radiator @

FROM THE
HEADER TUBE

FROM THE
HEADER TUBE
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COOLING SYSTEM
TIGHTNESS TEST

a. lnscrew the pressurised cap of the
filler tank (1),

b. Screw the insrument @ onto the in-
let of the filler tank to test the tightness of
the coclant system.

¢. Pressurise the system and check that
the value indicated on the testing instru-
ment remains at the specified value.

d. If the pressure does not remain cons-
tant at the specified value, check the
system for leaks from the hoses or from the
radiator.

If necessary procead to the removal and in-
spection as described in the paragraph
«Radiators.

Pressure for cocling system test
107.9 kPa (1.08 bar; 1.1 kgicm?)

Derember TQB?

ENGINE COOLING SYSTEM

1. Filler tank
2. Testing instrument

07-4
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1. Hose for the delivery of coolant to the

pump

2. Hose for the delivery of coolant to the
radiator

3. Radiator breather tube

REMOVAL

1. Disconnect the battery.

2. Detach the hose @ from the radiator,
drain off the coolant and colle¢t it in a ¢on-
tainer.

WARNING:
To avoid scolds, take care not to draln
off the coolant when the engine is hot.

3. Detach the hose @ and the tube @
from the radiator.

4. Disconnect the electric fan power
supply leads caonnector @ and the con-
nactor @ from the thermal contact @
5. Unscrew the screw @ securing the
radiator to the body, remove the radiator
frﬂm the engine compartment and ex-
tract support pads

6. If necessary unscrew the screw
and remove fan @

PA4 23800000000

ENGINE COOLING SYSTEM

RADIATOR

Elactric fan power supply lead
Tharmal contact connector
Thermal conctact

Radiator securing strews
Radiator

. Elastic pad

10. Screw for sacuring of slectric fan to

© N Dok

radiator
11. Radiator

REFITTING

1. Proceed to the refitting of the radiator

by reversing the order of removal and then

carry out the refilling with coolant liquid by

operating as follows:

+ Remaove the cap of the filler tank and
carry out the refilling of the system with
the specified coolant.

Refilling of the cooling system

Minimum external

—_ —4
temperature 30 S

Conceantrated
antifraeze | 1.2 2.65
Std No. 368109956

Distilled water

| 6.8 5.35
tor dilution

Aeady to use
antifreeze | B B
Std No. 3681-69958

WARNING:
Products are damaging to paintwork.
Avoid contact with painted parts.

07-5

2. Start the engine, run it to normal run-
hing temperature so as to allow the coolant
to circulate through the system and switch
the heater on in order to open the heater-
radiator tap.

3. With the engine cold, carry out the top-
ping up of the system up to the level of the
maximum reference mark in the filler tank.

TIGHTNESS TEST

1. Remove the radiator from the vehicle
(see: «Removat and Refitting»).
2. Seal the cooant inlet and outiet aper-
tures of the radiator.
3. Immerse the radiator in tank filled with
water and locate any leaks by Blowing com-
pressed air in through the breather ube un-
til a pressure of:
107.9 kPa

(1.08 bar; 1.1 kgfcm?)

is reached.

4. In the presence of leaks, replace the
radiator by operating as describad in
«Removal and refittings.
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