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FOREWORD

This manual is intended for use by workshops belonging to the ALFA ROMEQ Service Organization. It contains all neces-
sary instructions for tune up, repair and overhaul of the mechanical units with which the ALFA ROMEQO cars are equipped.
It includes procedures concerning removal and installation, disassembly and assembly, checks and inspections as well as
instructions for effective trouble-shooting.

All operations are extensively illustrated so that the part or unit involved, as well as the proper tool to be used, are easily
identified.

All data, figures, and technical specifications herein contained are up to date at time of publication. Any subsequent change
in values or technical specifications occurring between reprints, will be included in the Technical Bulletins issued by the
Service Department as changes take place.

The manufacturer reserves the right to make - at any time and without notice - all those changes that it deems necessary to
improve the vehicle or arising out of manufacturing or commercial requirements It further advises that not all models
mentioned in this manual will be available in all countries.

HOW TO USE THE MANUAL

This manual is designed as a guide for personnel assigned to provide effective service to the mechanical units concerned.
The instructions herein contained are in general common to all different models of the same group, when they are meant for
one particular model, it is previously indicated with a specific detailed reference to be found in the CONTENTS and in the
text,

All instructions given for the purpose of restoring faulty components to proper working conditions, do not necessarily
reflect manufacturer’s directives as regards service, but they must just the same be corplied with, Furthermore, since most
given instructions concern complete disassembly of components, they should be followed in their entirety only when it is
strictly necessary.

For easier consultation of the manual, read the CONTENTS carefully.

The manual contains a SERVICE DATA AND SPECIFICATIONS chapter to be complied with when tuning up and repair-
ing the vehicle. The specifications have been subdivided into four different items: Technical Data, General Specifications,
Inspections and Adjustments, and Tightening Torques.

The manual also contains a TROUBLE DIAGNOSIS AND CORRECTIONS chapter where likely causes of trouble, as well as
the relevaiit recommended corrective action, are listed.

The manual contains a list of SPECIAL SERVICE TOOLS designed to allow quick, accurate and safe repairs.

Measurements given in this manual are expressed in the International System of Units (S1) as well as in the metric system
and in the yard/pound system.

Captions CAUTION and WARNING emphasize steps that must be followed with extreme care to avoid personal injury
and /or damage to the vehicle or part of it.

Remember to keep the manual up-to-date with the data supplied by the “Technical Bulletin® periodically issued by the
Service Department.
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WORKSHOP INSTRUCTIONS

Disassembly and assembly operations should be always carried out using proper tools (general-purpose as well as special
service tools) since makeshift tools will damage the parts involved.

To loosen tight fitting cast iron parts, just lightly strike them with a lead or aluminjum hammer; use a wooden or plastic
mallet to loosen light aitoy parts.
Separate one by one the parts making up each unit and partially tighten nuts onto relevant studs or screws.

On disassembly, check if parts that should be marked do in fact have the relevant number or reference stamped on it. Any
previously replaced part is found to be not properly marked, it should be stamped accordingly.

Before washing, clean all parts with a brush and cloth removing most dirt (thus avoiding needless dirtying of the washing
fluid); then wash them with detergent or special compound. Remove any residual dirt with a jet of compressed air. Dry
all parts immediately after washing to prevent them from rusting

Thoroughly wash parts that have been ground or lapped and blow them with a jet of compressed air to remove all residues.

On assembly, clean all parts (especially those that have been ground) with a jet of compressed air or a clean brush.

On assembly also suitably lubricate parts (except self-lubricating bushes) to prevent seizure during their running-in period.
To apply lubricant, use a clean brush as well as clean oil keeping them away from dust and dirt at all times and using them
only for this special purpose.

Suitably protect with adhesive tape or clean cloths all engine parts that after disassembly show orifices or drilling which are
likely to let in dust or foreign matter.

On assembly, replace all gaskets, seal rings, spring washers and lock rings in adc'‘an ta all worn or damaged parts.

IMPORTANT NOTICE

When replacing units or parts thereof, be sure to use only original spare parts to ensure interchangeabhility as well as proper
performance.

When ordering, remember to show the part number taken from the Spare Parts Catalogue or from the microfiches.
Service quality varies according to procedures used, persannel skill, and available tools and parts
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GENERAL VIEWS

DIMENSIONS [mm (in)]

Dimensions H
Model K . ¢ i = £ : g max. "

1324 11)1274 (1)

(52.1) | (50.2) -
(Spider] 1630 | 990 | 2250 | 1030 | 4270 | 1290 | 5100
(64.2) | (39) | (88.6) | (40.2) [(168.1)| (50.8) |(200.8)

1340 (2){1290 (2)

(52.7) | 150.8)
(1) With rims 5 1/2J x 14™ (2) With rims 6J x 15" R = Radius of the circumference described in correspon-

dence with ground, from outer rim of the outer front
wheel when in full steering lock conditions.
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WEIGHTS AND LOADS

Model
Weights and loads

Payload kg (Ib) 1070

Max. towing gross weight kg (Ib) 800 (1764)

Seating capacity

WHEELS AND TYRES
Model
Spider[#) Spider FX1)
Wheels and tyres
Rims 6Jx15" 51/,Jx14" 51/,x14"
Tyres 195/60R 15" 86H 185/70R14""B6H 185/70R14"86H
F 1.9 (27) 1.8 126) 1.8 (26)
Inflation pressures (1) )
(Kg/ecm? (p.s.i.)]
R 2.0 (28.4) 1.8 (26) 1.8 (26)
(1) Pressure measured on cold tires F = Front
R = Rear
WARNING:
Wheel nuts tightened to a torque of 98 N-m (10 kg'm)
PA436600000000 00-3
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SERVICE AND IDﬂENTIFICATION DATA

IDENTIFICATION LABELS

-

VEHICLE IDENTIFICATION CODES

A)  Chassis numbering

It is composed of groups of numbers
and/or reference identifications:

ZAR 115.000 x» 060.00001
) = )
12) (3

(1)  Manufacturer identification
characters.
(2)  Number of “Type and version approv-

ed”.

Juiy (-2

It is composed of six figures, sub-
divided as follows:

(2a) Base type number: is assigned to
each vehicle having a common design
project (ex. 115 series (Spider] ).

(2b) Type variant number: identifies the
variations withing the base type.

(3) Serial number is progressively assi-
gned at factory

00-4

Label on scuttle (bodywork no. label)

2 |dentification label {identification no,
and type approval no.)

3 Paint label

4 Engine number label (rear left hand

side of engine base)

— &

~
ALFALANCIAINDUSTRIALES.P.A,

ZAR 115000 00000000

kg
kg
1. kg
2- kg
MOTORE . ENGINE 01588
VERSIONE - VERSION  115A1A
N° PER RICAMBI ———
& N* FOR SPARES llikj‘ﬂ
4a 4b
(4)
PA436600000000
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(4) Version number (on identification la- (4b) Type variant number: identifies, wi- B) Engine numbering
bel). thin the base type, those vehicles that
") .- | . e . 015.88 000.001
It is composed of five figures, subdi- differ because of some variant that al-
; " 1] 2
vided as follows: ters their features ‘tex. 115.A2
(4a) Basic type code: is assigned to all ve- ). (1) Type number
hicles having a common design pro-
ject (ex. 115 series (Spider] ). (2) Engine serial number: is progressive-
ly assigned at factory.
MODEL VARIATIONS
Model (Seider)
Variations
m 2.0 ®
Body 2-door convertible
Drive 5 |1 L.
| Basic type and version 115.A2 115.A1A 115.A1A
Version -on scuttle 115.000 115.000 115.000
Chassis serial number -on scuttle 060.00001 060.00001 060.00001
Engine -on left rear side 015.63 015.88 015,88
number of engine from from from
block 000.001 000.001 000.001

INSTRUCTIONS FOR PRE-DELIVERY INSPECTION

This chapter lists and describes the pre-
delivery operations required for. the @
vehicles. The operation description does
not refer to each version, but gives general
information concerning the parts for which
inspection is required.

As regards the technical specifications
related to each operation, and the lubricant
products (and similar), refer to the
“Technical Data and Specifications’ pre-
sent in each section.

mal driving conditions, especial-
ly as regards level of fluids and
controls in general.

b. Detect any dents or scratches on
body or other damage to the vehi-
cle interior (upholstery).

¢. Make sure nothing is missing,
especially factory supplied ac-
cessories, spare tire and any parts
that are to be fitted on vehicle as
pre-delivery completion.

CAUTION:

Pre-delivery inspection of a new vehi-
cle, prior to customer delivery, con-
sists in carrying out all checking opera-
tions and tests hereafter described in
order to detect and thus eliminate any
damage or malfunction.

It goes without saying, however, that
when Dealer personnel picks up the
vehicle, he should perform a visual
check in order to:

a. Make sure that vehicle is in nor-

PA436600000000

If, as a consequence of the checks, topp-
ing up is required, proceed accordingly; this
operation is to be considered as part of pre-
delivery inspection. In the event of in-
terventions. (malfunctions) different from _
those indicated, carry out the adjustment
according to the current technical and ad-
ministrative procedures.

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

00-5

OPERATIONS IN THE
ENGINE COMPART-
MENT

Coolant

On cold engine, check the header
tank level. Top up if necessary with
the prescribed liquid, up to the max
level.

Engine oil

Check that level is up to the “MAX"’
mark on the dipstick (carry out this
operation after having parked the
vehicle on an even surface, and after
the engine has been off for a few
minutes). If required, top up with
specified oil.
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Brake and clutch fluid

— Check that the leve in the tank is up
to the "MAX" nark on the tank. If re-
quired, top up with specified fluid
remembering that tins must be seal-
ed and opened only wheen ready to
use.

Be sure to perform this operation with
utmost care and cleanliness.

Windscreen washer liquid

—  Check that the related tank is full. Top
up, if necessary, with appropriate
solution.

OPERATIONS ON VEHI-
CLE OUTER SIDE AND
IN THE PASSENGER
. COMPARTMENT

Exterior cleaning

—  If required, dewax the vehicle using
suitable products and procedures;
wash the vehicle's exterior with a
solution of water and shampoo, rinse
it tHoroughEy and dry it.

Finish up cleaning by removing any
stubborn spots by means of suitable
compounds.

Paint

— Visually and throughly check all
painted sufrfaces and remove ac-
cidental or manufacturing flaws, if
any.

Exterior moldings and fittings

— Visually check all vehicle's outside
parts; bumpers, moldings, grills,
headlight rims, letters and emblems
making sure they are securely fitted,
and have no spots or dents.

[ Spider 1.6
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Doors and hoods

— Visually check all weatherstrips for
tight fit and make sure they are not
damaged, out of shape or dirty.

—  See if doors and bonnets are aligned
and centered with relevant openings.

Factory issued accessory equip-
ped

—  Check if following items are in their
proper place in the vehicle; tool kit,
spare tire, jack, Instruction Book and
Service Book.

Locks, hinges windows

—  Check proper working condition of all
door locks (close, lock, open from in-
side and outside).

Check in the same manner also
closure of bonnet and hoot.

—  Check door and bonnet hinges for
smooth noiseless operation.

—  Check if windows can be opened and
closed all the way without sticking
and noiselessly.

Interior finishings

—  Verify all upholsteries (carpets, panels
etc...) removing any stains or scrat-
ches,

Seats, seat belt and accessory

eruinment

— Inspect seats checking if they slide
freely on tracks without sticking and
noiselessly. Also check proper work-
ing condition of seat and head-rest
adjusting devices.

— Check inside and outside rearview
mirrors making sure they swing easi-
ly and stay firmly in place when set;
also check snap switch on mirror for
day/night driving.

00-6

—  Check if seat belts and relevant retrac-
tors are in good working condition.

—  Check maneuverability of sunvisors,
ashtrays, glove compartment and any
other accessory.

Heating and ventilation

—  Verify correct functioning of heater
controls and air inlet lids and lowers
(opening and closing).

—  Verify that electric fan operates cor-
rectly at the various speeds.

Lights, indicators, electric ac-
cessory equipment

—  With the ignition key set to “MAR’"’,
check whether lights outside and in-
side the vehicle, as well as the related
warning lamps, illuminate; front and
rear side lights, number plate lights,
direction and hazard lights, stop lights
high/low beams, headlight flashing,
reverse light, engine and luggage
compartment lights, passenger com-
partment light {through manual con-
trol, and on doors) and the related
switch off timer, front and rear spot
lights, cluster lights and related ad-
justment rheostat, glove compart-
ment light.

—  Check whether the following warning
lamps illuminate; alternator, fuel
reserve, engine oil pressure, choke on
[, brake fluid level, handbrake on,
heated rear window on, engine
temperature.

—  Verify proper functioning of horns, ci-
gar lighters, power window controls,
and front seats electric controls.

PA436600000000
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Windscreen wash/wipe and
headlight washer

— After having installed the wiper
blades, check whether windscreen
wiper works properly at the different
speeds, as well as intermittently.

—  Operate the windscreen washer and
verify that spray nozzle jet is uniform
and correct directed towards window
upper part.

Tire pressure

—  Check tire pressure and, if required,
restore to specified values. Use higher
p.s.i. for the spare wheel.

Tightening of wheel nuts or
screws

— Using a wrench, check that nuts or
screws of wheels are completely
tightened. Verify also that nuts are
appropriate for the type of vehicle and
rim, as indicated in the Spare Parts
Catalogue.

OPERATIONS ON VEHI-
CLE LOWER PART

Gearbox and differential oil

— Remove filler plug and check that the
lubricant level reaches the lower rim
of the related hole. Top up if
necessary with the prescribed oil and
re-fit filler plug.

O [Seiderily

PA436600000000

System tighness

—  Visually check for leaks or leak traces
in the following systems: fuel, brakes,
clutch, engine cooling.

Check for oil leaks from engine, gear-
box and differential.

FUNCTIONAL TESTS

Engine controls

—  Verify that the pedal accelerator con-
trol operates without sticking and,
with the pedal at the end of travel, the
throttle valve is fully open.

Engine controls O

—  Verify that the starter control operates
without stricking along the whole
travel and that, when the related knob
is pushed down, the related device is
completely disengaged from car-
buretter.

Engine start-up and functioning

— Verify that engine starts correctly.
With hot engine, verify steady func-
tioning of the engine at the prescrib-
ed idle r.p.m.

00-7

Instruments

With engine running, verify correct
functioning of al electrically operated
instruments: rev counter, speedome-
ter, oil pressure, gauge, water ther-
mometer, fuel level gauge, clock.

Brake clutch and speed gear
controls

—  With engine running, push the brake
pedal and check that, afte rthe initial
empty stroke, it stops without elastici-
ty.

Check also proper functionin of hand
brake lever.

—  With engine running, push the clutch
pedal and check that all speeds can
be shifted without sticking or noise.
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SPECIAL SERVICE TOOLS

Special service tools play a very important
role in a vehicle’'s maintenance since they
are essential to ensure accurate, reliable
and quick service. To this effect, it must
be remembered that times taken relevant
to the various maintenance operations are
computed assuming that said special tools
are being used.

All special service tools, made expressly on

Maintenance operations consists in gheck-
ing and restoring proper working condition
of some parts of the vehicle wich are most
likely to become worn or out-of-adjustment
as a consequence of the vehicle's normal
use.

A list of the various operations to be per-
formed at differents intervals, as shown in
the chart that follows, is included in the

July 1989

the Manufacturer's design, needed for

overhauling, maintenance and repair of

models are listed and illustrated in this
manual.

The identification number is determined by
the relevant ordering part number and con-
sists of a letter followed by a five figure
number according to the following
schedule:

MAINTENANCE

coupons of the Service Book which ac-
companies each vehicle.

Coupons will have to be stamped by the
Service Organisation Agency to show that
specified maintenance operations have
been carried out.

Just as for pre-delivery inspection, should

topping up or change of fluids and

00-8

A.0.0000 Special Service Tool
C.0.0000 Tester
U.0.0000 Reamer

Order of the listed tools by the authorized
worli‘shop, must be pen‘ornﬂed according
to the usual systems already followed by
each Service - net.

"Iubricants - as described in the text -
" become necessary, they will be considered

as part of maintenance operations. In case
damages or malfunctions other than those
listed are encountered, they will be taken
care of repaired or adjusted according to
current technical and administrative pro-
cedures.
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VEHICLE MAINTENANCE SCHEDULE

km x 1000
Operations to be performed at the stated kilometres
20 | 40 | 60 | 80 [100{120|140|160|180(200
Replace engine oil and oil filter (in any case every year): check oil system for leaks ® O |0 @ @ o o o o o
Check valve clearance. Check timing belt or chain tension ® & & o & & 0 o 0 o
Check drive belt of alternator o ©® o © @ o ©® | e ® o
Replace air filter element ® [ ] @ L ] L4
Check air filter element [ ] [ ] ® ® ®
Clear spark arrester of exhaust gas blow - by (Spider 1.6) @ ® @ ® ®
Replace fuel filter element (injection) ® ®
gnzgt gfe\:&?ee?'n(ggi?:; Ecg)rs with catalyst only) ® & o 0 0 0 o e
Replace exhaust gas oxygen sensor (1 probe) (cars with catalyst only) @ ®
Check ignition timing (Spider 1.6) ®  ©® @ o o o o @ o o
Replace spark plugs ® O o o e & 9 0 _.k ._
Replace antifreeze mixture (in any case every two years) [ ] ® @
Check clutch/brake fluid level (in any case, replace every year) e e @ | e ® o o o o
Check level of steering box oil ® o ©® ®o o o o o e o
Replace gearbox and differential oil @ @ @ ®
Check gearbox and differential oil level ® ® ® [ ] ®
Grease propeller shatt slip yoke ®  © 0 o  ® o ® o o e
Check protective boots of front suspension components @ ® ® o o o o 0o e o
Check brake system pipe seating ® ® o ® © o ® o | e|®
Check disc brake pads ® @ 0 @ ©® o o % 0o @
mck rear brake drum linings ® ® ) ® ®
Check hand brake travel e ® o & ® & o o e o
Check electrical connections of engine compartment
(conditions and positioning of connectors and caps) ® b b ® .
Lubricate door & lid hinges; grease lid latches ® ® o o @ o 0o o o o
Test vehicle ® ® o o o © o o o o

List of work to be done after the first 900 mi. (1,500 km) and not later than 1,500 mi. (2,500 km) and during the guarantee period.

Check exhaust emissions (vehicles
Check idle running r.p.m. and advan-
Check and if necessary adjust acce-

Check the level of the antifreeze mix-
ture and the tightness of the cooling

Replace engine oil and oil filter and 6

check the tightness of the oil system. with catalyst only).
Check and if necessary adjust the 7 i
tension of the alternator and water ce sparking (Spider 1.6).
pump drive belt. 8

Tighten cylinder head screws/nuts. lerator linkage.

Check tightness of fuel system. 9

Check the evaporative circuit (if fit-

ted). system.

Check the tightness of the air intake 10

system downstream from the air flow
gauge (fuel injection models only).

PA436600000000

Check protective boots of front su-
spension components

00-9

11

13
14

15
16

Check tightness of hydraulic brake
systern.

Check level of brake and clutch fluid.
Check the travel of the hand brake.
Check level of liquid and proper fun-
ctioning of windscreen washer/wiper,
Check level of steering box oil.

Test vehicle.
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RECOMMENDED FUEL AND LUBRICANTS

FUEL FOR
CARBURETTERS
VERSION

To ensure proper engine operation use fuel

with Octane rating = 95 RON (Research
QOctane Number),

July 1989

FUEL FOR
INJECTION
VERSIONS WITH
CATALYTIC
CONVERTER

To ensure proper engine operation and ca-
talytic converter long life, use unleaded fuel
with Octane rating 91 thru 95 RON (re-
search Octane Number).
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SAE VISCOSITY

Motor Qil Gearbox - Differential Qil
Measurement oG (9F)
T SAE 10W50 SAE 80W30
Cps —40 (-40) - 150000

—-20 (-4) 2600 -

Cst 40 (104) 165 118

y 50 (122) 110 =
100 (212) 19 14.3 to 15.3

APPROXIMATE REFILL CAPACITIES

Fuel tank | (gals) 46 (12.2)

Fuel reserve 1 [gals) -6 thru 7 (1.5 thru 1.8)
Engine oil sump Quantity for oil change kg (I; 1b) 5.9 (6.6; 13)
Gearbox kg (I; 1b) 1.65 (1.85; 3.6)
Differential kg {I; Ib) 1.25 (1.4; 2.8)
Steering kg (I; Ib} 0.12 (0.13; 0.26)
Coolant I (gals) 8.5 (2.25)
Camshaft support sumps (*) kg (1; Ib) 0.415 (0.465; 0.915)

(*) Replacement to be carried out only in the case of disassembly

CATALYTIC CONVERTER

TEMPERATURE OF THE
CATALYTIC CONVER-
TER

Excessive temperature in the catalytic con-
verter during driving can cause damage to
the alumina monolith thereby lowering its
conversion efficiency as well as cause da-
mage to the container and to the vehicle
or possibly cause fire hazard. Engine mal-
functions that can cause catalytic conver-
ter overtemperature are.

—  Spark plug fouling at one or more cy-

linders.

July 1989

Defective electric fuel pump or fuel

filter clogged (too low fuel pressure).

—  Defective injector(s).
—  Air filter element very dirty.

— Engine accelerator control linkage out

of setting.

—  Engine and related devices not set to
Factory specifications.

—  Leaks at the exhaust pipe upstream
of the exh sensor.

—  Faulty pressure regulator.

— Too low a battery voltage (or defec-
tive charging circuit).

00-14

Driving methods that can cause catalyst

overtemperature are:

— Use of wrong gears.

— Too low level in the fuel tank.

— Engine overloading for prolonged ti-
me e.g. when racing the engine, pul-
ling trailers or climbing long hills or
grades.

—  Driving or coasting with the ignition‘
turned off.
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PRECAUTIONS TO BE
TAKEN IN CATALYTIC
EQUIPPED MODELS

1. Use only unleaded gasoline.

2. Avoid the fuel tank from becoming
empty.

3. Do not ever operate the engine with
a spark plug lead disconnected and do not
ever ground spark plug.

4. Don't exceed overloading the engine
for prolonged periods. Be careful when pul-

ling trailers or when climbing long hills or
gradces.

5.  Avoid turning off ignition while driving
in any conditions or coasting. Vehicle must
be stopped before shutdown.

6. Avoid parking over or in vicinity of
combustible materials such as: dry grass,
spilled fuel, dry leaves, rubbish, etc.

7.  Cylinder compression checking must
be made after having removed the fuse
protecting the fuel pump in order to avoid
injecting fuel.

8. Do not tamper with any component
of the emission control system.

9. Do notdiscard spent catalytic conver-
ter in with flammable refuse.

10. Have maintenance operations perfor-
med as prescribed in the Owner's Opera-
tional Manual. The perfect maintenance of
the engine is the main factor for the life of
the catalytic converter.

ENGINE MAINTENANCE - INJECTION VERSION

ENGINE MAIN MECHA-
NICAL UNIT

REPLACEMENT OF ENGINE OIL
AND OIL FILTER — CHECK OF
LUBRICATION SYSTEM TIGHT-
NESS

1. On hot engine, remove the oil filler
plug and the oil sump plug, draining oil
completely (wait 15 minutes at least).

PA436600000000
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1 Ol filler pluy
2  Oildipstick
3 QOil drain plug

. A milky oil indicates the presen-
ce of coolant leaks in the oil.

Identify the cause and take cor-

rective measures.
® An oil with extremely low visco-
sity, indicates dilution with fuel.
2. Release oil filter, then remove it using
appropriate wrench.

00-15

3.  When engine oil is completely drai-
ned, clean the drain plug and tighten it on
sump, together with the related gasket.

4.  Moisten the oil filter gasket and tigh-

ten thoroughly.
5.  Refill engine with the type and quan-
tity of oil prescribed.

ENGINE OIL

Type:

AGIP Sint 2000 10W40
IP Sintiax 10W40
SHELL Super Plus
Motor Oil 15W50

July 1989



COMPLETE CAR

Quantity (1)

6ky-G.G61(13 1)

Circuit capacity

6.37 kg - 7.16 1 {14 1)

Cylinder head support sumps (2}

415 g (0.91 Ib)

Filter capacity

0.5 kg 0.56 1 (1.1 Ib)

{1) Quantity required for complete oil change

(2) Refilling to be carried out for each support sump when disassembling

6. Check oil level by means of the dip-
stick.

7. Re-insert filler plug and start the en-
gine, letting it idle for about 2 minutes.
8. Check for lubricant leaks. If necessa-
ry, replace or tighten any item with poor
oil seal.

9. Switch off the engine and wait for a
few minutes.

10. Remove the dipstick and clean it; in-
sert the dipstick again, remove it, and ve-
rify that oil level reachgs the MAX reference
mark.

\_NARNING:
The oil level check is to be carried out
with the vehicle parked on a level sur-

face.

TIGHTENING OF CYLINDER
HEAD NUTS

1. During first free maintenance ope-
ration.

a. - Remove the air supply slceve.

b. On cold engine, loosen nuts by one
turn, one at a time, according to the order
indicated, moisten the surfaces between
washer and nut with oil; tighten to the pre-
scribed torque.

@ : Tightening torques
82 thru 88 N-m
(8.4 thru 9 kg-m)
(60 thru 65 ft-1b)
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¢. Reconnect the air supply sleeve.

2. When reassembling cylinder head.
a. Lubricate washer, nut and threading
with engine oil and, on cold engine, tigh-
ten nuts to the prescribed torque, tighte-
ning them gradually in proper sequence.
@ : Tightening torque

74 thru 82 N-m

(7.5 thru 8.4 kg-m)

(55 thru 60 ft-1b)

b.  After having covered about 1000 km

(620 miles) operate, with cold engine, as
per step 1.

00-16

CHECK AND ADJUSTMENT OF
VALVE CLEARANCE

The following operations are to be car-
ried out on cold engine.

1. Removal of the camshaft cover.

a.  Disconnect the battery.

b.  Uncosenthe clamp @, remove the
connector from the air flow sensor, un-
hook the clips @ and remove the air filter
cover with the relevant air intake duct
c. Disconncct the oil vapor breather
hose @irom the camshaft cover.

d. Disconnect the by-pass hose @Ior
idle r.p.m. adjuster and the oil vapor return
hose 1 from the sleeve

e.  Unloosen the clamp e and remove
the sleeve by unscewing the relevant
fixing screws,

f. Disconnectthe spark plug cables and
remove the cable retainer {11) .

g. Disconnect the electiomagnet of the
{iming variator

h.  Unscrew the two front fixing bolts, the
fixing bolt of the engine oil dipstick guide,
the six upper screw and remove the cam-
shalf cover along with its gasket.
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1 Qil vapor return hose

2 Clamp

3  By-pass hose foridle r.p.m.

4  Clamp

5 Coolant maximum temperature

warning light sensor (for cluster)

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

3. On cold engine and by means of
feeler gauge, check that the clearanceo be-
tween the cam resting radius and cups
crown, is within the prescribed values.

Valve clearance (on cold engine)
Intake:

0.400 thru 0.450 mm
(0.0157 thru 0.0177 in)
Exhaust:

0.450 thru 0.500 mm
{0.0177 thru 0.0197 in}

PA436600000000
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Intake duct

Air flow sensor conneclor
Clips fixing air filter cover
Air filter cover

Camshall cover

00-17

11 Spark plug cable relainers

12 Timing variator electromagnet
13 Sleeve

14 Qil vapor breather hose

4. If the clearance is not within the pre-
scribed values, carry out the adjustment
operating as follows.

a. Rotate crankshaft until the notches
@ on camshaft are aligned with the not-
ches @ present on the related caps.

When in this position, the alignment be-
tween fixed index and notch on front pul-
ley must correspond, with cylinder n. 1in
the expansion stroke (cams outwards).
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1 Camshalt notches
2 Cap notches

b. Release the chain tightener securing
screw, compress the chain downwards so
as to overcome the tension load of chain
tightener spring; lock chain tightener in this

position.

c. Remove camshaft caps, taking care
not to move the chain with respect to
gears; remove the complete camshaft and

the chain, then rest them on the central
part of head.
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d.  Withdraw valve bowl and the valve 1 3 2
clearance adjustling cap; measure shim S
by means of feeler gauge C.1.0108.

e. Select a new cap of suitable thick-
ness; caps are available with thickness wi-
thin 1.3 thru 3.5 mm (0.051 thru 0.138 in),
with 0.025 mm (0.00098 in) increments.

5. Carry out the chain tensioning, re-
check valve clearance, then proceed to ad-
just the timing system ({refer to: Check of
Timing System and Control Chain Tensio-
ning)J.

6. Install the camshaft cover by reversing
the order of removal.

7. Loocsen nut ® and unscrew elac-
tromagnet @ by a few turns so as to
allow insertion of tool C.6.0203 via the
upper hole ® of the carrier belween the
movable cora @ and the pushrod @.
8. Screw the electromagnet @ until
the pushrod @ reaches end of travel,

tighton the nut ® and remove tool
C.6.0203.

G:  Valve clearance
S:  Adjusting cap thickness

f. Refit valve bowl (after lubricating with
engine oil), camshaft and chain.
g. Install caps on camshaft following the

numbeting marked on them.

@ Tightening torque
Nuts securing camshaft caps (in
oil)
20 thru 22 N-m
(2 thru 2,25 kg'm)
(15 thru 16 ft-Ib)
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Variable valve timing device support
Pushrod

Timing system cover

Control valve

Movable core

Nut securing electromagnet
Electromagnet

Upper support hole
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9. Install all itcms by reversing the order
of removal.

WARNING:

Take the utmost care when positio-
ning the rear seal rings interposed bet-
ween head and valve cover.

CHECK OF TIMING CHAIN TEN-
SIONING

1. Check of timing chain tensioning.
a. Remove the camshaft cover operating
as described in: ““Check and Adjustment
of Valve Clearance - step 1.

b. Loosen the chain tightener securing
SCIew.

c. Engage the 5" speed, move vehicle
forwards and backwards and, keeping
chain stretched, lock the chain tightener
Securing screw.

d. Install the camshaft cover and the sur-
rounding components by reversing the or-
der of removal.

WARNING:

Take the utmost care when positio-
ning the rear seal rings interposed bet-
ween head and valve cover.
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2. Adjustment of timing system.

Check is to be carried out with valve
clearance to the prescribed torque and
timing chain normally tensioned.

a.  Remove the camshaft cover (refer to:
Check and Adjustment of Valve Clearan-
ce - step 1.).

b. Clean the spark plug seat of first cy-
linder, remove the spark plug and insert
tool C.6.0122, fitted with comparator, in-
to the spark plug support hole.

¢. Engage the 5% speed and move ve-
hicle forward and backward until the com-
parator needle stops oscillating (piston
n. 1 at T.D.C., with valves closed).

C.6.0122

d. Make sure that, when the cams of

cylinder n. 1 are outwards, the notches on

camshaft pins are aligned with those on
caps.

e. |If the notches pn left camshaft

(exhaust valves) are not aligned, pro-

céed as follows.

- Lift the edge of the nut clamp and,
by means of tool A.5.0103 used as
blocking device, loosen the retaining
nut securing gear to camshaft.

—  Remove the bolt securing gear to the
sleeve on camshaft.

— By means of the same tool A.5.0103,
used as a blocking device, tighten the
nut previously loosened.

— By means of the same tool, used as
blocking device, tighten the nut
previously loosened.

—  Fit the nut in the aligned holes of
gears and tighten it.

— Bend the clamp on nut.

July 71989

A.5.0103

f.  If the notches of the right cam-

shaft (intake valves), fitted with varia-

ble valve timing device are not aligned,
proceed as follows.

—  Lock the variable valve timing devi-
ce, by means of tool A.2.0423, and
loosen the securing nut by means of
wrench A.5.0232, not further than
1/8 turn.

A5.0232

Release camshaft (or remove tool
A.2.0423).

—  Loosen the nut further so that gear

is completely disengaged from front
coupling.

— Rotate camshaft until the reference

notches are aligned.

00-20

—  Tighten nut until gear is blocked on
front coupling.

—  Block variable valve timing device by
means of tool A.2.0423.

— Tighten nut by means of wrench
A.5.0232 until obtaining torgue of:

88 thru 96 N-m
(8.8 thru 9.6 kg'm)
(65 thru 71 ft:1b)

corresponding to:
108 thru 118 N-m
(11 to 12 kg-m)
(79 thru 88 ft-Ib)
on nut axis.

— Release variable valve timing device
by removing tool A.2.0423.

A2.0423

A5.0232

g. Install the camshaft cover (refer to:
Check and Adjustment of Valve Clearan-
ce).

h. Install all items by reversing the order
of removal. Take care to reconnect the two
ground wires on the auxiliary air device se-
curing screws, replacing the related wa-
shers.

WARNING:

Take the utmost care when positio-
ning the rear seal rings interposed bet-
ween head and valve cover.
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CHECKING AND RESTORING
THE VARIABLE VALVE TIMING
DEVICE FUNCTIONING

1. Start the engine and run it at the idle
r.p.m.

2.  Withdraw the plug @ detach the
electromagnet connectors
nectthe 12V supply (battery) to pins of elec-
tromagnet ilself; in these conditions, the

and con-

engine should go off or, however, run un-
evenly.

1 Plug
2 Variable valve timing device
3 Connectors

3. |f so, the variable valve timing device
operation is to be considered as regular.
If not so, proceed as follows.

4. Remove the camshaft with variable
valve timing device, from cylinder head.
a. Remove the camshaft cover as descri-
bed in: “Check and Adjustment of Valve
Clearance’’, step 1.

b. Disassemble the right-hand camshaft,
operating as described in: "'Check and Ad-
justment of Valve Clearance - step 4".
5. Remove the variable valve timing de-
vice from camshaft, by operating as fol-
lows.

PA436600000000

Nut

Timing system chain
Variable valve timing device
Camshaft

1
2
3
4

a. Clamp camshaft on a vice fitted with

jaws and, by means of wrench A.5.0232,
unscrew nut @ then remove gear @

00-21
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1 Nut
2 Timing system gear

b. Always with camshaft clamped on a
vice, and by means of wrench A.5.0274,
unscrew the complete variable valve timing

device from camshaft.

c. Move the control valve inwards, blow
compressed air in the main duct and veri-
fy that variable valve timing device rotates.
If required, disassemble the variable valve
timing device.
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6. Disassemble the variable valve timing
device.

a.  Unscrew cover @ by means of tool
A.5.0242.

WARNING:
The threading of the cover in object is
“left-handed”.

b.  Withdraw sleeve @ piston return

spring @, and piston @
i

A.5.0242

9.  Install variable valve timing device on
camshaft.

a. Lay a coat of Loctite sealing com-
pound on camshaft threading.

1 Cover 3 Spring

2 Sleeve 4 Piston

7. Check variable valve timing device.
a.  Check that oil passage is not clogged.
b. Check efficiency of oil seal rings.
8. Reassemble the variable valve timing

device.

a. Reassemble it installing piston and re-
turn spring.

b.  Screw the left-handed threading co-
ver and tighten it with the tool A.5.0242
to the prescribed torque (59 N-m; 6 kg m;
43 ft:1b) by means of tool A.5.0242.

July 1989

WARNING:
Take care to prevent the sealing com-
pound from obstructing the oil ducts.

b. By means of wrenchA.5.0274, screw
the variable valve timing device on shaft
and tighten to the prescribed torque (98
thru 118 N-m; 10 thru 12 kg-m; 72 thru
88 ft-1b).

Wait for about 6 hours before install-
ing shaft on cylinder heads.

c. Fit gear @, then tighten nut @

WARNING:
The nut is to be tightened so as to lea-

ve gear @ free.

[SNSS DN | \
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v \
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c
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SANNANNY
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1T Nut )
2 Gear of timing system chain
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10. Install camshaft, on head.
a. Install the camshaft, complete with
variable valve timing device, on head, ope-
rating as described in: Check and Adju-
stment of Valve Clearance.
b. Stretch the timing system control
chain (refer to: Check of Timing System
and Control Chain Tensioning); then tigh-
ten the gear until the coupling is tightly
packed.
c. Lock variable valve timing device by
means of tool A.2.0423, tightening the nut
to the prescribed torque.

86 thru 94 N-m

(8.8 thru 9.6 kg-m)

(65 thru 74 ft-1b)
making use of wrench A.5.0232 correspon-
ding to:

108 thru 118 N-m

(11 thru 12 kg-m)

(79 thru 88 ft:-Ib)
on nut axis.

With the valve closed, the piston, un-
der the oil pressure, performs the stro-
ke C = 9.5 thru 9.9 mm (0.37 thru 0.39
in) due to the helicoidal coupling, thus
causing the camshaft to rotate clock-
wise by 11°30° thru 11°52" approx.

A2.0423
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11. Install the camshaft cover.

a. Tocarry out this operation, (refer to:
Check and Adjustment of Valve Clearan-
ce).

CHECKING GOOD CONDI-
TIONS, REPLACING AND ADJU-
STING DRIVE BELT OF
ALTERNATOR.

1.  Tensioning adjustment.

Using tool C.2.0128 check that belt tension
is at prescribed value; if not adjust tension-
ina.
Alternator drive belt tension
On assembly:
400 thru 450 N
(41 thru 46 kg;
90 thru 101 Ib)
Minimum value (cold):
250 N (25 kg; 55 Ib)
He-tensioning (cold):
300 thru 350N
(31 thru 36 kg;
68 thru 79 Ib)

e —
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To adjust the tensioning, unscrew nuts @

|

.

|

|

I

Il
and ( 2 ) on the adjusting arm, then loosen
bolt ‘

Move the alternatlor away, $0 as Lo increa-
se the belt tensioning, and tighten nut @;

re-check the belt tensioning, then tighten
bolt @ and nut (‘D

00-23

=l 4| _~—C.2.0128

2.  Beltreplacement.

Loosen nuts (1) and (2), and bolt (3). Mo-
ve the alternator inward, then remove the
worn belt.

Fit the new belt on the three pulleys and
move alternator until the belt tensioning re-
quired is obtained.

Tighten nut @ thoroughly and check the
tensioning; tighten bolt (3) and nut @.

wm

1 Nut
2 Nut
3 Bolt
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CHECK OF CYLINDER COM-
PRESSION

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

The check is to be carried out as follows:
a. Start the engine and warm it up to the
normal running temperature.

b. Remove spark plugs.

¢. Detach the coil supply cable (+15).
d. Disconnect the connectors on the

electro-injectors.

e. Apply the compression tester in the
seat of a spark plug.

f.  Crank the engine briefly, keeping the
accelerator pedal fully pressed.

g. Check for leaks from tester union.

If the difference between the pressure va-
lues measured in the cylinder is not remar-
kable, all cylinders can be considered in the
same conditions.

On the contrary, identify the cause starting
from the check of valve tightness or, if ne-
cessary, from the check of the piston rings
or pistons.
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FUEL SYSTEM

GENERAL MAIN INFORMATION

- Never disconnect the ballery
when the engine has been started
or the contact has been energized
vynitlon key in "Mar" positlon);
otherwise severe and irreversible
damages 1o lhe eleclric and olec-
tronic components of the system
conlrol unit may occur

- Before starling the engine, make
sure that the battery terminals are
correctly fastened

- Never start the enigne by using a
rapid charge power supply

- Completely disconnect the baltery
from the system before recharging

- Do not slart the engine in case of
aleclrical conneclions intarrupted or
componenls removed from their
soals

- Do not ground any high/low voltage
parls and do not break any connec-
tion while the engine is running

- Remova the electronic control unit if
the vehicle shall be furnace-painted
at temperatures higher than 80 °C
(176 °F) .

- Always disconnect the electronic
control unit, should an ancillary
equipment be installed. Check the
ancillary equipment for proper op-
eration with the electronic control
unit disconnected. It is striclly ad-
vised not to shunt any electric con-
nection from the electronic control
unit harness

- Belore intervening on the various
syslom componenls, varily the ab-
sence of unplugged conneclors, un-
fastened clamps and cut or clogged

hoses

- Naver connect or disconnect the

plug from the electronic control unit
leads with ignition on

00-24

Never ground high/low voltage
cables for test purposes

Make sure that shielded wire con-
nectors are properly plugged

Verily the ignition system and spark
plug efficiency and check that the
timing cover is nol wat or cracked.
Make sure that the cables between
coil and distributor and distributor
and spark plugs are properly con-
nected and that the insulation does
not show traces of burning or abra-
sion

Belore replacing any fuse, remove
the ignition key; should a fuse re-
peatedly blow, troubleshootl the
shorted circuil; nover replaco a fusa
with a piece of cable.

The blown fuse must be replaced by
anotherone having the same amper-

age
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WARNING:

To disconnect the female connector
from the electronic control unit, push
the stop toward the direction of arrow
A, withdraw the connector upward
and release it from area B.

To link the connectors, engage them
atarea B and apply pressure at A pay-
ing attention not to damage the pins.

CHECK AND ADJUSTMENT OF
ACCELERATOR CONTROL

1. Control system check.

Check that the rods which form the con-
trol system can move freely.

2. Throttle valve max opening
check. '

a. Check that, with the accelerator pedal
@ fully pressed, up or down the cor-
responding throttle valve opening position,
minimum or maximum, is achieved.

b. If necessary, adjust by operating on
the end-of-travel screw @ and the joints
of the control rods.

SOV

/> 3
1  Accelerator pedal
2 End-of-travel screw
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CHECK OF FUEL SYSTEM
PRESSURE AND SYSTEM
TIGHTNESS

1. Check of fuel supply pressure.
Carry out the check operating as follows:
a. Disconnect the hose for fuel delivery
to electroinjector fuel inlet manifald.

b. Connect a pressure gauge, through
a union tee, at the ends of the inlet line
previously disconnected.

¢c. Detachthe hose@connecting pres-
sure regulator @to plenum chamber @
All this to prevent that any unevenness in
the engine rotation can cause incorrect
reading.

1 Plenum chamber
2 Hose
3 Pressure regulator

d.  Runthe engine to the idle r.p.m. and
check that the fuel pressure value is that
prescribed.

Fuel pressure:
284.3 thru 323.6 kPa
(2.8 thru 3.2 bar;
2.9 thru 3.3 kg/cm?;
41.2thru 46.9 p.s.i.)
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e. Reconnect the hose to plenum cham-
ber, when at the minimum, the pressure
shall decrease by 50 kPa (0.5 bar; 0.51
kg/cm?; 7.25 p.s.i.) approx., and then in-
crease when the throttle valve opens. If not
s0, check for leaks in the vacuum hose.

2. Check of system tightness.

a. Keeping the pressure gauge con-
nected, and with engine idling, throttle the
delivery hose immediately after pressure
regulator, and verify that pressure increases
up to 400 kPa (4 bar; 4.08 kg/cmz; 58
p.s.l.) (prevent pressure from exceeding
this value).

b. When 400 kPa (4 bar; 4.08 kg/cm?;
58 p.s.i.) pressure are obtained, check for
leaks in the unions and piping of fuel sup-
ply.

c. lfthefuel pressure does notreach 400
kPa (4 bar; 4.08 kg/cm?; 58 p.s.1.) and no
leaks are present, check filter and/or the
fuel pump functioning.
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CHECK, CLEANING AND
REPLACEMENT OF AIR FILTER
CARTRIDGE

1. Release the five clips (1) which secure
filter cover @ 1o container @

2.  Lift cover enough to remove cartridge
@ without damaging the surrounding
components.

3. Clean filter container.

_—

Clips
Cover
Cartridge
Container

b WN =

4, Clean the cartridge thoroughly blo-
wing low pressure compressed air from
cartridge upper side.

5.  Insert the cartridge into container, po-
sitioning with the metal grid upward, as
shown in the figure.
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Replace the cartridge periodically
(refer to: Vehicle Maintenance
Schedule).

CHECK OF AIR SUPPLY
SYSTEM TIGHTNESS AFTER
AIR FLOW GAUGE

1. Run the engine to idle r.p.m..

2. Brush a soapy solution on the connec-
tion points of the ducts after the air flow
gauge.

3. Verify that the solution is not sucked
in the ducts, since this could vary the
engine r.p.m..

4. If not so, tighten the clamps on ducts
and check for their good condition.

CHECK OF IDLE R.P.M.
AND EXHAUST
EMISSIONS

This check is to be carried out with engine
at normal running temperature, speed gear
to neutral, and all the ancillary devices ex-

cluded.
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FUEL FILTER REPLACEMENT"

1.  Working from under the car, throttle

hoses @and @ loosen the clips and di-
sconnect the hoses from the filter.

2. Unscrew the boll@and remove the
filter (2).

" Pipe

2  Filter
Idle r.p.m.
750+ 850 r.p.m.
CO <0,5%

HC <100 p.p.m.

PA436600000000
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Idle emisslons on Bosch Motronic Sys-
tem are currently adjusted by acting on
a poteniiometer Inside the air flow sen-
SOI.

This Is carrled out by means of a screw
positioned in a hole inthe sensor casing.
On vehicles equipped with Lambda sen-
sor and catalytic converter an additional
circuit in the electronic unit makes it in-
operative in any position of its working
range. The A/F ratio is corrected auto-
matically by the Lambda sensor to a stoi-
chiometric value. This correction is
stored in a memory and made effective
even in the case the sensor is removed
from its housing In the exhaust pipe.
There Is no way 1o adjust the engine be-
cause this is made automatically by the
electronic system.

Therefore no sealis provided on this sys-
tem.

If the illustrated check value doesn’t
range within the prescribed limits, it is
necessary to accomplish the diagnostic
procedure through specific instrumenta-
tion.

REPLACEMENT OF THE LAMB-
DA SENSOR FOR EXHAUST
GAS ANALYSIS

1. Working in the engine compartment,
disconnect the lambda sensor connector
and the heating resistance connector.

1 Connections
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2. Working under the car, unscrew and
remove the lambda sensor @ and asso-

ciated electrical wiring.

1 Lambda sensor

3.  Apply specified grease to tho threa-
ding of the new sensor.

Greaso:
R. GORI Never seez
BOSCH 5.964.080.105
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4. Scrow on the sensor and associated
washer, tightening appropriately.
5. Reconnect the two electrical connec-
tors in the engine compartment.

CATALYTIC CONVERTER

In order to reduce emissions, there is a ca-
talytic converter in the exhaust system. It
is made of an alumina monolith coated with
an active material of noble metals in a spe-
cial steel container for high tempe-
rature resistance. The system converts the
HC, CO and NOx in the exhaust into wa-
ter and COy; which are not harmful.
The catalyst is efficient within a certain
temperaturo range. At low temperature
there is no catalytic conversion. High tem-
perature can cause deformation on the me-
tal container and deterioration of the alu-
mina, with a subsequent loss of efficiency
of the catalyst itself.

High temperatures can be caused by an ex-
cessive quantity of unburned fuel going
through the alumina, owing either to ex-
cessivo loads on the engine or maladju-
stmont of tho ongino.

Replacement
1. Remove the lambda sensor from the

exhaust pipe.
2. Unscrew the six bolts fixing the ex-

haust pipes to the exhaust mani-
folds

i Exhaust pipes

2 Exhaust manifolds
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3. Unscrewthe two bolts @ securing
the exhaust pipe @ 1o the gearbox
carrier cross member (.

4. Unscrew the three bolts @ secur-
ing the front exhaust pipo @ to the roar

part ®,

1 Cross member
2 Bolis

3 Exhaust pipo
4 Bolts

5 Roar pant

5. Removethefront exhaust pipe with
the catalytic converter.
6. Reassemble the new part in re-
verse order of removal.

ENGINE IGNITION

IGNITION DISTRIBUTOR

1. Ensure that cylinder No. 1 is on
compression stroke, i.e. wilh both valves
closed. To this end, rotate crankshaft

pulley until notch @ on pulley lines up
with referonce pointor @ on water
pump.
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1 Notch on crankshalt pulley
2 Fixed reference pointer

2. Removal
a. Remove the two prolecting shells

“from distributor.

b.  Disconnect spark plug and ignition
coil wires from distributor cap.

¢.  Rclease to two clips and remove dis-
tributor cap.‘

d.  Unscrew nut
tributor assembly.

and remove dis-

Distributor
2 Nut

—

3. Installation

a.  Ensure that distributor drive slot on
oil pump spigot is positioned as shown in
the following figure.
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b.  Fit distributor to front cover: have the
distrubutor drive coupling key fit the oil
pump shaft coupling slot.

c. Position distributor correclly, rotat-

ing until notch on edge body lines up with
rolor centerline, as shown in the follow-

ing figure.

Running direction

d. Fasten distributor in this position
through clamp and nut provided.

e. Install cap and connect spark plug
leads according to firing order (1-3-4-2)

WARNING:

Sysiem does not need or allow for any
Ignition advance adjustment.

Do not rotate ignition distributor,
otherwise firing order might be altered
with very serious consequecnces.
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ENGINE COOLING SYS-
TEM
ANTIFREEZE MIXTURE

LEVEL CHECK AND
COOLING SYSTEM TIGHT-
NESS CHECK

1. Cooling system check

a. Check that the coolant level in the
filler tank is between MAX and MIN ref-
erence points.
b. Check for sleeve and hose inleg-
rity; they must not be damaged or leak.
c. Checkthe filler tank cap; springs,
gaskets and valves must be fully elfi-
cient.
d. Check the operaticn of the electric
fans.
- Detach the two cables of the
thermal switch on the radialor and
short circuit them.
- Turn the ignition key and chek
that the electric fan start.
e. Check the radiator by referring to
Unit 07 - ENGINE COOLING SYSTEM.
f.  Should it be necessary to add a
remarkable quanlily of coolant, locate
and eliminate any leakage from the
engine cooling system.

2. Pressurizedcaplightnesscheck

a. Apply the pressurized cap to the in-
strument equipped with the suitable un-
ion @.

b. Apply pressure and check that the
raliof valve opens al the spocified pres-
sure setling.

Cap pressuro rolief valve selling

100 kPa
(1 bar; 1.02 Kg/em?; 14.29 p.s.l.)
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1 Instrument
2 Union
3 Cap

3. Cooling syslem tightness check

a. Unscrew lthe pressurizod cap from
the filler tank.

b.  Apply the instrument for the cooling
system tightness check to the tank filler
neck.

c. Apply pressure to the circuit and
z.eck on the instrument that pressure
remains at the specilied value.

Cooling system check pressure
150 kPa
(1.5 bar; 1.53 Kg/cm?; 21.43 p.s.i.)
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4. Cooling system relilling

Alter having drained the cooling circuit,
rofill it with coolant, quality and quantity
being as follows:

External °C| -25 | -35
Minimum [°F]|[- 13] |[- 31]
Temperature

Antifreeze 28 | 4.25
Liquid - | (gals)

(0.77)|(1.12)

Diluting distilled 5.7 | 4.25
water I (gals) |(1.48)|(1.12)
Antifreeze 8.5
mixture | (gals) —
(2.25)

To increase the antilreeze prolection
from -25° C (-13° F) to -35° C (-31° F)
without draining the whole cooling
system, replace 2 liters of coolant
mixture with as many liters of con-
centrated antifreeze.

- WARNING:

These products may damage paint.
Avoid contact with painted parls.

Relilling is lo be carried out through
the tank filler neck by acting as fol-
lows:

a. Set the healer control lever to
“fully open” posilion.

b.  Fill up the system Ll reaching
the maximum level mark on the filler
tank.

c. Slart the engine and let It reach
the running temperalure, so that the
thermostat opens and vents the air
still contained in the system.

d. With cold engine top up the
coolant till reaching the maximum
level mark on the filler tank.

e. Relit the cap on the filler tank.
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MOTRONIC ML4.1 SYSTEM
4 CYLINDERS TROUBLESHOOTING

INTRODUCTION

The motronic ML4.1 combines the ignition

and fuel injection systems into a single

electronically controlled unit.

This results in optimal engine performance

and fuel consumption.

The fact that the injection and ignition sys-

tem have been combined into a single unit

means that both systems can use the same

signals which of course makes the system

much less complex.

The motronic ML4.1 performs the following

main functions:

— Regulates injection times.

-~ Regulation spark avance.

—  Controls engine cold-start.

—  Controls enrichment when accelera-
ting.

—  Cuts out fuel when decelerating.

—  Controls idle speed.

- Limits maximum number of revol-
utions.

- Commands valve timing variator.
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COMPONENTS

The system consists of the following main

components (see diagram shown in Unit

04):

—  Air flow sensor.

— Idle speed actuator.

- RPM and timing sensor.

-  Engine temperature sensor.

—  Throttle switch.

-  Injectors.

—  Fuel pumps.

—  Fuel filter.

-~ Fuel pressure regulator.

- Lambda sensor.

-~ Fuel vapour flow control solenoid
valve.

—  Timing variator.
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TROUBLESHOOTING
PROCEDURE

To locate possible faults in the Motronic
ML4.1 system, the procedure using the
flashing code can be performed (see pub-
blication PA424500000000 - Trouble Diag-
nostic Procedure for Motronic ML4.1 Sys-
tems Using Flanshing Lamp Codes or the
Alfa Tester C.1.0160, provided with the ap-
propriate program cartridge, can beused.
These two procedures allow to identify the
failures that the Motronic Control Unit is
able to detect by means of a self-diagnosis
process.

To check the wiring and signals from the
Motronic contro unit, it is convenient to
carry out the following diagnosis procedure
which uses the equipment designed by
Alfa Romeo Service,

PA436600000000
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TROUBLESHOOTING

NOTE:

This troubleshooting procedure mainly
deals with the electric/electronic diag-
nosls of the system and the relevant sen-
sors and actuators. Should the faulty
condition persist at the end of the tests,
it is necessary to check the main mech-
anical components, such as valves, cy-
linders, coupling, seals, intake ducts,
elc.

DIAGNOSTIC
PROCEDURE

CAUTION:

If the vehicle fails to pass one of the di- )

agnostic tests listed below, the cause of
the problem must be identified by perfor-
ming the froubleshooting procedure.

PRELIMINARY OPERATIONS

—  Remove the ignition key.

— Disconnectthe negative battery termi-
nal.

—  Disconnect the connector from the
Motronic electronic control unit.

—  Connect the connector, vehicle wiring
side, to the corresponding connector
on interface C10136.

DO NOT CONNECT THE CONTROL
UNIT

~  Select the ML4.1 engine version (4 cy-
linders) by pressing key No. 3 on in-
terface C.1.0136.

- Connectthe interface to the multi-pur-
pose tester C.1.0132 with cable
C.9.0032.

—  BReconnect the negative battery termi-
nal.

—  Disconnect the fuel pump relay.

C10136

C90032

PA436600000000
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PRELIMINARY TEST

CHECK ON CONNECTION PIN 8 CON-

TROL UNIT (ANTITHEFT FUNCTION)

—  Set the multimeter to 20 VF.S.

—  Turn the ignition key to RUN position.

— Insert multimeter probes between
control unit connector pin 8 and
ground.

—  Multimeter shoud read 0 V (no volt-

age).

PRELIMINARY TEST

CHECK FOR GROUND ON CONTROL

UNIT CONNECTOR PINS 16 AND 19

—  Remove ignition key.

—  Multimeter set to 200 Ohm FS.

- Selector (1) in position 3.

—  Multimeter reading: less than 10
Ohm.

—  Selector (1) in position 4.

—  Multimeter reading: less than 10
Ohm.

OHMMETER MEASUREMENT
SET-UP

- Setselector (1) and (2) in position 1.

—  Set switch (1) in position 2.

—  Set switch (2) in position 1.

— Insert probes of a multimeter in the
"OHM" sokets on the tester.
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TEST No. 1

CHECK ON MINIMUM THROTTLE

OPENING MICROSWITCH - WIRING

CONNECTOR PIN 2

- Selector (2) in position 1.

- Multimeter set to 200 Ohm FS.

—  Multimeter reading: less than 10
Ohm.

—  Press accelerator pedal gently and
read infinite resistance on the
multimeter.

TEST No. 2

CHECK ON MAXIMUM THROTTLE
OPENING MICROSWITCH - WIRING
CONNECETOR PIN 3

- Selector (2) in position 2.

—  Multimeter set to 200 Ohm FS.

—  Multimeter reading: infinite resist-
ance.

—  Press accelerator pedal completely
and read a value less than 10 Ohm on
the multimeter.

(Change takes place at a throttle
opening of about 72°,

(f2) 50.000
40.000

TEST No. 3

CHECK ON ENGINE TEMPERATURE
SENSOR WIRING CONNECTOR PIN 13
—  Selector (2) in position 3.
—  Multimeter set to 20 kOhm FS.
—  The multimeter reading depends on
engine temperature.
-10°C = 9 kOhm
0°C = 6 kOhm
+10°C = 3.8 kOhm
+15°C = 3 kOhm
+20°C = 2.5 kOhm
+25°C = 2.1 kOhm
+30°C = 1.7 kOhm
+40°C = 1.2 kOhm
+60°C = 600 Ohm
+80°C = 330 Ohm

Rnte

100
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TEST No. 4

CHECK ON AIR TEMPERATURE SEN-
SOR WIRING CONNECTOR PIN 22 (PIN
6 GROUNDED THROUGH C10136)

-~ Selector (2) in position 4,

—  Multimeter set to 20 kOhm FS.

- Multimeter reading: infinite resist-
ance.

— Press pushbutton (3); multimeter
reading will depend on engine tem-
perature (see curve illustrated for test
No.3).

— Disconnect negative battery termi-
nal.

- Insert interface connector in elec-
tronic control unit connector.

- Reconnect negative battery termi-
nal.

TEST No. 5

CHECK ON SHIELDED CABLES

GROUND - CONTROL UNIT CONNEC-

TOR PIN 23

- Selector (2) in position 5.

- Multimeter set to 200 Ohms F.S.

- Multimeter reading: less than 10
Ohm.

VOLTMETER MEASUREMENT
SET-UP

—  Set selectors (1) and (2) in position 1.

—  Set switch (1) in position 2.

- Set switch (2) in position 1.

- Measure battery voltage directly on
the battery terminals with key in RUN
position, and take note of the reading.

—  Remove inition key.

-~ Insert probes of a multimeter in the
"VOLT" sockets on the tester.

TEST No. 6

CHECK ON DIRECT +12V TO MO-

TRONIC CONTROL UNIT (PIN 18)

—  Remove ignition key.

- Multimeter set to 20 V FS.

—  Selector (1) in position 1.

—  Multimeter reading: battery voltage
noted earlier = 50 mV.
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TEST No. 7

CHECK ON KEY-OPERATED +12 V -

CONTROL UNIT CONNECTOR PIN 35

—  Multimeter set fo 20 V FS.

- Selector (1) in position 2.

- With key removed read 0 V (no volt-
age).
With key in RUN position, read battery
voltage noted earlier &= 50 mV.

Turn ignition key to "RUN" position.

TEST No. 8

CHECK ON GROUND - CONTROL UNIT

CONNECTOR PIN 16 AND 19

—  Keyin RUN paosition.

—  Multimeter set to 200 mV FS.

—  Selector (1) in position 3 (pin 16).

~  Multimeter voltage reading: less than
30 mV.

—  Selector (1) in position 4 (pin 19).

—  Multimeter voltage reading: less than
30 mV.

NUTE:
The read value may be just higher if the
long version of C.9.0032 cable is used.

TEST No. 9

CHECK ON AIR FLOW SENSOR SUPPLY

- CONTROL UNIT CONNECTOR PIN 9

- Key in RUN position.

- Multimeter set to 20 V FS.

~  Selector (1) in position 6.

—  Multimeter reading: between 4.5 V
and 55 V.
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TEST No. 10

CHECK ON AIR FLOW SENSOR POTEN-
TIOMETER CONTROL UNIT CONNEC-
TORPIN7

—  Key in RUN position.

—  Multimeter set to 20 V FS.

—  Selector (1) in position 7.

—  Multimeter reading: between 100 mV
and 300 mV.

— Manually operate air flow sensor
throttle valve and check that the volt-
age increases until it is equal to or
greater than 4.2 V without intermedi-
ate breaks.

TEST No. 11

CHECK ON IDLE SPEED ACTUATOR

SUPPLY AND WIRING

—  Key in RUN position.

—~  Multimeter set to 20 VFS.

—  Selector (1) in position 5.

- Multimeter voltage reading: between
4Vand 12 V.

- Momentarily disconnect connector on
idle speed actuator and check that
voltage drops to approx. 0 V (no volt-

age).

Reconnect fuel pump relay (with key in
RUN position, the relay may remain ena-
bled or enable/disable alternately click).
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TEST No. 12

TEST TO BE PERFORMED
ONLY ON AN ENGINE WHICH
WILL NOT START

NOTE:

Make sure the preliminary test has been
carried out (Connection check of control
unit pin 8).

TEST No. 12.1

INDUCTIVE SENSOR TEST - CONTROL
UNIT CONNECTOR PIN 25
—  Multimeter set to 20 V FS.
Set for alternating current readings
—  Selector (1) in position 18.
— Try to start: multimeter reading
should exceed 1.5 V.

Reset multimeter for direct current rea-
dings

TEST No. 12.2

CHECK ON INJECTION DURATION

—  Multimeter setto 2V FS.

—  Selector (1) in position 14.

—~  Switch (1) in position 1.

- Switch (2) in position 1.

- Try extended starting: multimeter
voltage reading between 200 mV and
1V (from 2 to 10 msec).

TEST No. 12.3

CHECK ON INJECTOR CURRENT

—  Multimeter setto 2V FS.

- Selector (1) in position 13.

—  Switch (2) in position 1,

— Try extended starting: multimeter
voltage reading between 300 mV and
400 mV.
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TEST No. 12.4

CHECK ON COIL CONTROL - CONTROL

UNIT CONNECTOR PIN 1

—  Multimeter set to 2 V FS.

- Selector (1) in position 15.

—  Switch (1) in position 2.

— Try extended starting: multimeter
voltage reading corresponds to rpm
while starting

(e.g: 20 mV = 200 rpm
30 mV = 300 rpm)

TEST No. 12.5

CHECK ON FUEL SUPPLY SYSTEM

—  Connect a pressure gauge to the fuel
distribution pipe.

—  Turn the key to RUN position.

~  Press pushbutton No. 4 on the tester
and check that the fuel reaches a
pressure equal to or greater than 2.8
bar.

NOTE:
The pump may already be rotating at this
point.
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TEST TO BE
PERFORMED IF THE
ENGINE STARTS

TEST No. 13

CHECK INDUCTIVE SENSOR POSITIVE

HALF-WAVE

—  Startengine.

—  Multimeter set to 20 V FS.

- Selector (1) in position 11.

-~ Check that the value read on the
multimeter during idling is approx.
100 mV.

—  Accelerate and check that the reading
increases.

TEST No. 14

CHECK ON INDUCTIVE SENSOR NEGA-

TIVE HALF-WAVE

—  Startengine.

—~  Multimeter set to 20 V FS.

—  Selector (1) in position 12.

-~ Proceed as for test No. 13, and check
that the reading is the same as or
greater than the previsous value,

TEST No. 15

CHECK ON INJECTOR CURRENT

—  Start engine.

—  Multimeter set to 2 V FS.

—  Selector (1) in position 13.

—  Switch (1) in position 1.

-  Switch (2) in position 1.

- Accelerate with short sharp bursts,
and check that maximum multimeter
readings range from 410 mV to 490
mV _(with engine temperature above
+50°C).

NOTE:
The reading is given in millivolts corre-
sponding to the injector current.
(e.g.: 200 mV = 2A
300mV=3A
400 mV = 4 A).
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TEST No.16

CHECK ON INJECTION DURATION

—  Start engine.

—  Multimeter setto 2 V FS.

-~ Selector (1) in position 14.

-~ Switch (1) in position 1.

—  Switch (2) in position 1.

—  With engine at normal running tem-
perature and idle speed, multimeter
voltage reading may vary between
150 mV and 300 mV which is equival-
ent to 1.5 to 3 msec injection time.

NOTE:
Injection lasts longer if the engine is cold
or the external temperature is very low.

—  Check acceleration enrichment, ac-
celeration in short sharp bursts and
making sure that the multimeter read-
ing tends to increase.

— If the engine has reached, or almost
reached its normal running condi-
tions, press pushbutton No. 5 (cold
engine simulation) on the tester and
check cold enrichment over a longer
injection period.

-~ If the external temperature is higher
than 10°C, press pushbutton No. 6
(cold air simulation) on the tester and
check that the multimeter reading in-
creases slightly.

TEST No. 17

CHECK ON COIL A CONTROL (PIN 1)

- Startengine.

- Multimeter setto 2V FS.

- Selector (1) in position 15.

—  Switeh (1) in position 2.

~  Multimeter reading corresponds to
the engine rpm (COIL A TEST)

(e.g.: 800 rpm = 55 mV

1000 rpm = 70 mV
3000 rpm = 200 mV
4000 rpm = 270 mV
5000 rpm = 340 mV)
PA436600000000

TEST No. 18

CHECK ON SPARK ADVANCE
— Startengine.

Multimeter setto 2 V FS.

—  Selector (1) in position 17.
—  Switch (1) in position 2.

—  With engine at normal running tem-
perature and idle speed, multimeter
reading may vary between 70 mV and
130 mV corresponding to a spark ad-
vance of 7-13 degrees.

—  Accelerate to 2000 rpm and check that
spark advance increases.

TEST No. 19

CHECK ON IDLE SPEED ACTUATOR
OPERATION

—  With engine at idle, momentarily dis-
connect the actuator connector and
check that engine rpm increases.
Reconnect connector and check idle
speed again.

TEST No. 20

CHECK ON CONTROL UNIT FUNC-.

TIONS

- With engine idling between 1000 and

1500 rpm, press pushbutton 2 on the
tester. Check that the valve timing
variator functions (rpm should drop
momentarily).

—  With engine running at approx. 2000
rpm, press pushbutton No. 1 {throttle
closed) and check fuelis cut off, which
is indicated by a drop in rpm followed
by increases and decreases (hunting).

0035

TEST No. 21

SPECIAL TESTS FORVEHICLES FITTED
- WITH LAMBDA SENSOR

TEST No. 21.1

LAMBDA SENSOR CHECK - CONTROL

UNIT PIN 24

—  Insert the multimeter probes in the
"WOLT" sockets of the tester.

—  Multimeter setto 2 VF.S.

—  Selector (1) in position 22.

-~ Startthe engine and make it reach the
running temperature, the multimeter
reading must be ranging within 100
mVand 1 V.
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- TEST No. 21.2

CHECK ON SOLENOID VALVE CON-
TROLLING THE FUEL VAPOUR FLOW -
CONTROL UNIT PIN 34

- Multimeter setto 20 VF.S.

- Insert the multimeter, probes directly
on the solenoid valve pins.

-  Startthe engine and make il reach the
running temperature, shortly and re-
peatedly speed up; verify on the
multimeter the presence of a +12 V
(at each acceleration).
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TEST No. 21.3

CHECK ON THE POWER SUPPLY OF
THE LAMBDA SENSOR PRE-HEATING
RESISTOR

- Multimeter set to 20 V F.S.

—  Start the engine

- Insert the multimeter probes directly
on the lambda sensor pre-heating re-
sistor pins.

-~ Read a value +12 V on the
multimeter.

- With the resistor connector un-
plugged, verify a resistance value on
the pins (multimeter set to 200 Ohm
F.S.) ranging within 3 Ohm and 20
Ohm.

TROUBLESHOOTING
PROCEDURE

CAUTION:

When troubleshooting, keep to the order
of procedure laid down in the operating
sequences to prevent incorrect adjust-
ments or faulty components affecting the
results of subsequent tests.
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PRELIMINARY OPERATIONS

~  Remove ignition key.

—  Disconnect negative battery terminal.

-~ Disconnect connector from Motronic
electronic control unit

-~ Connect connector wiring side to
corresponding connector on interface
C.1.0136.
DO NOT CONNECT CONTROL UNIT

—  Press pushbutton No.3 on interface
C.1.0136 to select ML4.1 engine ver-
sion (4 cylinders).

— Connect interface to multi-purpose
tester C.1.0132 with cable C.9.0032.

—  Reconnect negative battery terminal.

—~  Disconnect fuel pump relay.
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~ PRELIMINARY TEST - CONNECTOR CHECK OF THE CONTROL UNIT PIN 8 (ANTITHEFT FUNCTION)

s Preset muitimeter for measurements
of 20 VFES.

o Turn the ignition key to RUN position

o Insert the multimeter probes between
control unit connector pin 8 and
ground.

Read on the multimeter a tension of
0V (no tension)

NO

Troubleshoot the wiring to determine the
cause of the tension presence on pin 8 of
the control unit comb

YES

OHMMETER
MEASUREMENT SET-UP
— Set selectors (1) and (2) in position 1.

- Set switch (1) in position 2.
— Set switch (2) in position 1.

— Insert probes of a multimeter into the

"OHM" sockets on the tester
— Turn the key to RUN position

PA436600000000
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PRELIMINARY TEST - CHECK FOR GROUND ON MOTRONIC CONTROL UNIT CONNECTOR PINS 16 AND 19

NOTE:

Test continuity with multimeter set for
e Selector (1) in position 3 Ohm, ignition key removed and diag-
o Multimeter set to 200 Ohm FS nostic system disconnected.

No | Check wiring continuity between pin 16 of NO
Multimeter should give a resistance Motronic connector and ground on cylin- Restore wiring
reading of less than 10 Ohm. der head (G66).

I necessary, check grounding points be-
tween engine and body.,

YES

« Selector (1) in position 4

NO NO
Multimeter should give a resistance + Check wiring continuity between pin 19 of | .| Restore wiring.
reading of less than 10 Ohm. Motronic connector and ground on cylin-
der head (G66).

If necessary, check grounding points be-
tween engine and body.

YES
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TEST No. 1 - CHECK ON MINIMUM THROTTLE OPENING MICROSWITCH

—

e Selector (2) in position 1
o Multimeter sef to 200 Ohm FS.

NOTE:

Test continuity with multimeter set for
Ohm, ignition key removed and diag-
nostic system disconnected.

Multimeter reading less than 10 Ohm
{(with accelerator pedal released).
Press pedal gently read infinite re-
sistance.

NO

Disconnect connector from throttle valve
switch.
Put multimeter probes on switch pins 2
and 18 and check readings indicated pre-
viously.

NO

Check switch adjustment, and if necess-

ary reaplace switch.

YES

TEST No. 2

PA436600000000

YES

Using multimeter set to 200 Ohm FS, test

wiring continuity between:

- pin 18 of switch connector and ground
unit (G66) on cylinder head;

- pin 2 of switch connector and pin 2 of
Motronic control unit connector,;

NO

00-39

Restore wiring
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TEST No. 2 - CHECK ON MAXIMUM THROTTLE OPENING MICROSWITCH

o Selector (2) in position 2
e Multimeter set to 200 Ohm FS

NOTE:

Test continuity with multimeter set for
Ohm, ignition key removed and diag-
nostic system disconnected.

YES

TEST No. 3

July 1989

- pin 18 of switch connector and ground
unit (G66) on cylinder head;

- pin 3 of switch connector and pin 3 of
Motronic control unit (S11) connector;

00-40

Multimeter reading: infinite resist- [NO | Disconnect connector from throttle valve | NO
ance (with accelerator pedal re- switch Check switch adjustment, and if necess-
leased). Put multimeter probes on switch pins 3 ary replace switch.
Press pedal completely and read less and 18 and check readings indicated pre-
than 10 Ohm viously.
YES
Using multimeter set to 200 Ohm FS, test
wiring continuity between: NO

Restore wiring
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TEST No. 3 - CHECK ON ENGINE TEMPERATURE SENSOR

NOTE:

Test continuity with multimeter set for
Ohm, ignition key removed and diag-
nostic system disconnected.

e Selector (2) in position 3
o Multimeter set to 20 kOhm FS

Multimeter resistance reading de- Test wiring continuity between:
ends on engine temperature as il- |NO ; 5 . NO
rustrated by t?w curvep — pin 13 of Motronic control unit connec- Restore wiring

" tor and connector of engine tempera-

) 50, . s ture sensor (brown wire)
peecd M BN 245 0 1 £5E3 E2 50 NS IR NN - sensor connector and ground unit
90N (G66) on cylinder head (black wire).
EES
LIS :'m" ‘ YES
:-un- = l
2000 -
1000 - - = e T
ool i Replace engine temperature sensor
an]
2501
200 == — = —_—— —
100+
el =
ol
ol . ol
- - S 3
204 ==
06 W W w0 s we 00
T — (]
YES
TEST No. 4
PA436600000000 00-41
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TEST No. 4 - CHECK ON AIR TEMPERATURE SENSOR

« Selector (2) in position 4
o Muitimeter set to 20 kOhm FS

NOTE:

Test continuity with multimeter set for
Ohm, ignition key removed and diag-
nostic system disconnected.

Multimeter reading: infinite resist-
ance.
Press pushbutton (3): multimeter re-
sistance reading depends on tem-
perature of air as illustrated by the
curve.

NO

YES

« Disconnect negative battery terminal

e Insert interface connector in elec-
tronic control unit connector

e Reconnect negative battery terminal

TEST No. 5
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Check air flow sensor resistance between
pins 5and 4 (value depends on tempera-
ture o1 air as illustrated by the curve in the
previous step).

Replace air flow sensor

YES

Check wiring continuity between:

- pin 4 of air flow sensor connector and
pin 6 of Motronic control unit connector

- pin 5 of air flow sensor connector and
pin 22 of Motronic control unit connec-
tor

NO

Restore wiring

Replace air flow sensor

L —

00-42
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TEST No. 5 - CHECK ON SHIELDED CABLES GROUND

e Selector (2) in position 5.
e Multimeter set to 200 Ohm FS

NO .
Multimeter reading less than 10 Ohm Replace Motronic control unit

YES

VOLTMETER
MEASUREMENT SET-UP

— Set selector (1) and (2) in position 1,

— Set switch (1) in position 2.

- Set switch (2) in position 1.

- Measure battery voltage directly on the
battery terminals with key in RUN posi-
tion, and take note of the reading.

— Remove ignition key.

— Insert probes of a multimeter in the
"VOLT" sockets on the tester.
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TEST No. 6 - CHECK ON DIRECT + 12V MOTRONIC CONTROL UNIT (PIN 18)

o Ignition key removed
o Multimeter setto 20 V FS
e Selector (1) in position 1

NOTE:

Test continuity with multimeter set for
Ohm, ignition key removed and diag-
nostic system disconnected.

Multimeter reading: battery voltage
corresponding to the value
measured directly on the battery ter-
minals (% 50 mV).

NO

YES

TEST No. 7

July 1989

Test wirina continuity between:

— pin 18 of Motronic control unit connec-
tor and G137 connector; G137 connec-
tor and positive battery terminal.

NO
Restore wiring

— pin 5 of Motronic control unit connector
and ground unit on cylinder head (G66).

00-44

PA436600000000



COMPLETE CAR

TEST No. 7 - CHECK ON KEY-OPERATED + 12 V (MAIN RELAY)

« Seleclor (1) in position 2
« Multimeter setito 20 VFS

NOTE:

Test continuity with multimeter set for
Ohm, ignition key removed and diag-
noslic system disconnected.

With ignitlon key removed,
multimeter should read 0 V (no voit-
age)

With key in RUN position, multimeter
gives battery voltage reading corre-
sponding to value measured directly
on battery terminal ( == 50 mV)

NO

YES

o TURN IGNITION KEY TO "RUN" POSI-
TION

TEST No. 8
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With key in RUN position, check for key-

Test vehicle wiring (e.g.: between pin 2

35 of Motronic control unit connector

operated + 12V (battery voltage) on pin |NO | of connector (G133b) and fusebox, con-
2 of body side wiring connector (G133b) nection between fusebox and ignition
switch, ignition switch functioning).
YES
With key in RUN position, check for key | Restore wiring continuity between pin 2
operated +12 V (battery voltage) on pin of connector G133b and pin 15 of igni-
15 of ignition coil. tion coil
lYES
Remove auxiliary relay and with key in NO | Restore wiring continuity between pin 15
RUN position, check for +12 V (battery of ignition coil and connector of auxiliary
voltage) on pin 86 in socket. relay
| vEs
Using multimeter set for 200 Ohm FS |yo | Restore wiring between pin 85 of auxil-
check wiring conlinuity between pin 85 of iary relay and pin 85 of relay with diode
auxiliary relay socket and ground on cy- socket; pin 85 of relay with diode socket
linder head (G66). and ground cylinder head (G66).
[YES
With key inserted, check for +12 V (bat- |yo | Restore wiring between positive battery
tery voltage) on pin 30 in auxiliary relay terminal, G137 connector and pin 30 of
socket. auxiliary realy socket.
[vEs
Reinsert auxiliary relay and check for + 12 He
V (battery voltage) on the two pins 87 of Replace auxiliary relay
the realy.
lves
Check for 412 V (battery voltage) on pin [ NO
30 of fuel pump relay Restore wiring
- [ves
NO
Check for +12 V (battery voltage) on pin Restore wiring
86 of relay with diode.
JYES
Check for + 12 V (battery voltage) on pin |NO | Restore wiring between pin 30 of relay
30 of reiay with diode with diode and G137 connector and be-
tween G137 connector and battery.
rn;s
NO i ¢
Check for +12V (battery voltage) on both Replace relay with diode
pins 87 of relay with diode.
lYES
Check for +12 V (battery voltage) on pin | NO

Restore wiring

00-45
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TEST No. 8 - CHECK ON GROUND - MOTRONIC CONTROL UNIT CONNECTOR PINS 16 AND 19

s Ignition key in RUN position
e Selector (1) in position 3
o Multimeter set to 200 Ohm FS

NOTE:

Test continuity with multimeter set for
Ohm, ignition key removed and diag-
nostic system disconnected.

Multimeter voltage reading: less

Test wiring continuity between pin 16 Mo-

The read value may be just higher if the
long version of C.9.0032 cable is used.

ground on cylinder head (G66).
If necessary, check grounding points be-
tween engine and body.

YES

TEST No. 9

PA436600000000
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than 30 mV. NG | tronic control unit connecter ground on | NO B
The read value may be just higher if the cylinder head (G66). Restore wiring
long version of C.9.0032 cable is used. If necessary, check grounding points be-
tween engine and body.

YES
o Selector (1) in position 4
Multimeter voltage reading: less Test wiring continuity between pin 19 of
than 30 mV. NO | Motronic contrel unit connector and | NO

Restore wiring
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TEST No. 9 - CHECK ON AIR FLOW SENSOR SUPPLY

« Ignition key in RUN position
» Selector (1) in position 6
» Multimeter set to 20 V FS

Multimeter voltage reading: between | o
Replace Motronic control unit

45and 5.5V

YES

TEST No.10
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TEST No. 10 - CHECK ON AIR FLOW SENSOR POTENTIOMETER

e Ignition key in RUN position
e Selector (1) in position 7
» Multimenter set to 20 V FS

NOTE:
Test continuity with multimeter set for

Ohm, ignition key removed and diag-

nostic system disconnected.

Multimeter voltage reading; between
100 mV and 300 mV.

Manually operate air flow sensor
throttle valve and check that voltage
increases until it reaches a value
equal to or greater than 4,2 V without
intermediate breaks.

NO

—

YES

TEST No. 11

July 1989

Disconnect connector from air flow sen-

sor and check wiring continuity between:

- pin 2 on connector and pin 7 of Mo-
tronic control unit connector,

— pin 3 on connector and pin 9 of Mo-
tronic control unit connector.

— pin 4 on connector and pin 6 of Mo-
tronic control unit connector.

YES

Restore wiring

Replace air flow sensor
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TEST No. 12 - CHECK ON IDLE SPEED ACTUATOR SUPPLY AND WIRING

NOTE:
o Ignition key in RUN position Test continuity with multimeter set for
s Selector (1) in position 5 Ohm, ignition key removed and diag-
o Multimeter set to 20 V FS nostic system disconnected.
Multimeter voltage reading: between o Disconnect connector from idle speed ac- Restore wiring between pin 2 of idle
4Vand 12V tuator and with key in RUN position, check | NO | speed actuator connector and pin 87 of
for + 12V (battery voltage) between pin 2 relay with diode
of connector and ground on cylinder head ~
YES (G86) ]

Tves

Remove ignition key and disconnect con-
nector from Motronic control unit. NO

Check wiring continuity between pin 1 of Restore wiring
idle speed actuator connector and pin 33
of Motronic control unit connector.

Replace idle speed actuator

Momentarily disconnect idle speed |NO

L3

actuator connector and check that Replace Motronic control unit
the voltage drops to approx. 0 V (no

voltage).

YES

o RECONNECT FUEL PUMP RELAY
(With ignition key in RUN position the
relay may remain enabled or en-
able/disable alternately (click)).

TEST No. 12
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TEST No. 12 - TEST TO BE PERFORMED ONLY ON AN ENGINE WHICH WILL NOT START
NOTE: Make sure the preliminary test has been carried out (connection check of control unit pin 8).

TEST No. 12.1 - INDUCTIVE SENSOR TEST

e Selector (1) in position 18
e Multimeter setto 20V FS
IN ALTERNATE CURRENT

NOTE:

Test continuity with multimeter set for
Ohm, ignition key removed and diag-
nostic system disconnected.

Try starting: multimeter voltage read-
ing greater than 1.5V

NO

YES

TEST No. 12.2

July 1989

Check wiring continuity between:

NO

— pin 25 of Motronic control unit connec-
tor and connector of engine timing and
rpm sensor (yellow wire)

- pin 23 of Motronic control unit connec-
tor and connector of engine timing and
rpm sensor (black wire)

YES

Replace engine timing and rpm sensor.
If necessary, check pick-up system.

Restore wiring
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TEST No. 12.2 - CHECK ON INJECTION DURATION

e Selector (1) in position 14

o Switch (1) in position 1

« Switch (2) in position 1

o Multimeter setto 2V FS
IN DIRECT CURRENT

Try extended starting; multimeter |NO
voltage reading between 200 mV and Replace Motronic control unit
1V

YES

TEST N. 12.3
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TEST No. 12.3 - CHECK ON INJECTION CURRENT

NOTE:
o Selector (1) in position 13 Test continuity with multimeter set for
» Switch (2) in position 1 Ohm, ignition key removed and diag-
o Multimeter setto 2V FS nostic system disconrinected,

Try extended starting: multimeter |yo | Disconnect injector connectorsand check | yo | Restore wiring, paying particular atten-
reading between 300 mV and 400 mV. wiring continuity between: tion to free connections

— pin 87 of relay with diode and pin 1 of
each injector connectors

- pin 14 of Motronic control unit connec-
tor and pin 2 of each injector connector

YES

YES

Check injector functioning and coil resist- | No Replace faulty injectors
ance value (approx. 16 Ohm) g

YES

Replace faulty injectors

TEST No. 12.4
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TEST No. 12.4 - CHECK ON COIL CONTROL

« Selector (1) in position 15
« Switch (1) in position 2
e Multimeter setto 2V FS

NOTE:

Test continuity with multimeter set for
Ohm, ignition key removed and diag-
nostic system disconnnected.

Try extended starting:
multimeter voltage reading
correspond to engine rpm
while starting

e.g..

20 mV = 200 rpm

30 mV = 300 rpm

NO

YES

TEST No. 12,5

PA436600000000

With key in RUN position,
check for +12 V (battery volt-
age) on terminal 15 of ignition
coil

—

YES

i

With key in RUN position,
check for + 12 V (battery volt-
age) on pin 2 of body side wir-
ing connector (G133b)

Restore wiring between pin 2
of connectors G133b and ter-
minal 15 of ignition coil

YES

Check condition of vehicle
wiring (e.g.: between pin 2 of
connector G133b and fuse-
box

Check wiring continuity be-
tween pin 1 of Motronic con-
trol unit connector and
terminal 1 of ignition coil

NO

—_—

Restore wiring

YES

Check ignition coil operates
properly and/or replace Mo-
tronic control unit

00-53

July 1989




COMPLETE CAR

TEST No. 12.5 - CHECK ON FUEL SUPPLY SYSTEM

o Connecl a pressure gauge to the fuel
distribution pipe
« Ignition key in RUN position

NOTE:

Test continuity with multimeter set for
Ohm, ignition key removed and diag-
nostic system disconnnected.

Press pushbutton 4 on the tester and
check that the fuel pressure reaches
approx. 2.8 bar

NOTE:

The pump may be rotating at this
point.

— o

Remove fuel pump relay and check wir-

NO

Restore wiring

ing continuity between:

- pin 85in relay socket and pin 20 of Mo-
tronic control unit connector

— pin 86 in relay socket and pin 87 in
relay socket

YES

TEST No. 13

July 1989

YES

With fuel pump relay removed, check wir-

ing continuity between:

— pin 30 in relay socket and pin 86 in au-
xiliary relay socket

— pin 87 in relay socket and connecto
G107 I

YES

Reinsert fuel pump relay back in its
socket. Press pushbutton N. 4 on the tes-

ter and check for +12V (battery voltage)|

on the two pins 87 in fuel pump relay
socket.

YES

Check wiring continuity between:
- connector G107 and main fuel pump
connector;

no | Restore wiring

Replace fuel pump relay

NO

- connector G107 und auxiliary fuel

pump;
- fuel pumps and relevant ground

YES

Press pushbutton N. 4 on the tester and
check for +12 V (battery voltage) directly

Restore wiring

O Replace faulty pump.

on the pump connectors.
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TESTS TO BE PERFORMED IF THE ENGINE STARTS
TEST No. 13 - CHECK ON INDUCTIVE SENSOR POSITIVE HALF-WAVE

e Start engine
e Selector (1) in position 11
o Multimeler set to 20V FS

NOTE:

Test continuity with multimeter set for
Ohm, ignition key removed and diag-
nostic system disconnnected.

With engine idling, check that
multimeter reading is approx. 100
mV.

Accelerate and check that value in-
creases.

NO

YES

TEST No. 14

PA436600000000

Using a thickness gauge, check that air
gap between phonic wheel and sensor is
between 0.5 mm and 1.5 mm.

NO

YES

Check wiring continuity between:

- pin 25 of Motronic control unit connec-
tor and connector of engine timing and
rpm sensor (yellow wire).

- pin 23 of Motronic control unit connec-
tor and connector of engine timing and
rpm sensor (black wire).

NO

Correct the distance,

YES

Replace engine timing and rpm sensor.
If necessary, check pick-up system.

Restore wiring
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TEST No. 14 - CHECK ON INDUCTIVE SENSOR NEGATIVE HALF- WAVE

« Start engine
« Selector (1) in position 12
e Multimeter set to 20 V FS

With engine idling, check that
multimeter reads approx. 100 mV.
Accelerate and check that reading is
the same as or greater than the
above value.

NO

YES

TEST No. 15

July 1989

Make sure that test No. 13 has been per-
formed correctly.

Then check the air gap - sensor fasteners,
and replace if necessary.
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TEST No. 15 - CHECK ON INJECTOR CURRENT

NOTE:

Test continuity with multimeter set for
Ohm, ignition key removed and diag-
nostic system disconnnected.

o Start engine

o Selector (1) in position 13
o Switch (1) in position 1

o Switch (2) in position 1

o Multimeter setto 2V FS

Press accelerator with short sharp Disconnect connect from injectors and No | Restore wiring, paying particular atten-
bursts and check that maximum |N° | check wiring continuity between: tion to the free connections.
multimeter readings are between 310 - pin 87 of relay with diode and pin 1 of ]
mV and 390 mV (with temperature each injector connector
above 50°C). — pin 14 of Motronic control unit connec-

tor and pin 2 of each injector connector.

YES

NO
Check injectors functioning and coil re- |____| Replace faulty injectors. -
sistance value (approx. 16 Ohm)

YES
YES

Replace Motronic control unit

TEST No. 16
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TEST No. 16 - CHECK ON INJECTION DURATION

e Start engine

o Selector (1) in position 14
o Switch (1) in position 1

e Swilch (2) in position 1

o Multimeter setfc 2V FS

NOTE:

Test continuity with multimeter set for
Ohm, ignition key removed and diag-
nostic system disconnnected.

With engine idling at normal opera-
ting temperature, multimeter gives
voltage reading of between 150 mV
and 300 mV.

NOTE:

When engine is cold and outside tem-
perature low; values will be higher.

YES

Check acceleration enrichment by
pressing the accelerator with short
sharp bursts and making sure the
multimeter reading tends to in-
crease.

Press pushbutton 5 on the tester and
check that the multimeter voltage
reading increases slightly.

NO

| Replace Motronic control uni

YES

Replace Motronic control unit

If the external temperature is above
10°C, press pushbutton 6 on the tes-
ter and check that the multimeter
voltage reading increases slightly.

YES

TEST No. 17
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Replace Motronic control unit

00-58

PA436600000000




COMPLETE CAR

TEST No. 17 - CHECK ON COIL CONTROL

o Start engine

e Selector (1) in position 15
e Switch (1) in position 2

e Multimeter setto 2V FS

NOTE:

Test continuity with multimeter set for
Ohm, ignition key removed and diag-
nostic system disconnnected.

Multimeter voltage reading corre-
sponds to engine rpm:
e.g.: 70 mV = 1000 rpm

200 mV = 3000 rpm

NO

Check high voltage equipment (coil -
spark plugs distributor and wiring) func-
tion properly.

If necessary replace Motronic control unit

YES

TEST No. 18
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TEST No. 18 - CHECK ON SPARK ADVANCE

NOTE:

Test continuity with multimeter set for
Ohm, ignition key removed and diag-
nostic system disconnnected.

« Start engine

e Selector (1) in position 17
o Switch (1) in position 2

o Multimeter setto 2V FS

With engine idling at normal opera-
ting temperature, multimeter should |NO

give a voltage reading of between 70 | | Replace Motronic control unit
mV and 130 mV (corresponding to a
spark advance of between 7 and 13
degrees).

Accelerate up to 2000 rpm and check
that the spark advance increases.

YES

TEST No. 19
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TEST No. 19 - CHECK ON IDLE SPEED ACTUATOR OPERATION

With engine idling, momentarily dis-
connect the connector of idle speed
actuator and check that rpm in-
creases,

NOTE:

In the event of hunting check with flow
meter.

Reconnect connector and check that
engine idles correctly.

NO

YES

TEST No. 20
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Replace idle speed actuator and check air

tubing
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TEST No. 20 - CHECK ON CONTROL UNIT FUNCTIONS

« Wilth engine idling batween
1000 and 1500 rpm, press
pushbutton 2 on the lester.

NOTE:

Test continuity with multimeter set for
Ohm, ignition key removed and diag-
nostic systemn disconnnected.

Check that the valve timing
variator functions (rpm
should drop momentarily).

Disconnect valve timing vari-
ator solenoid, supply it direct-
ly from battery and check
engine rpm drops.

NO

NO

YES

Replace valve timing variator
solenoid.

JA

Remove timing variator and | N©

auxiliary relays and check wir-

ing continuity between:

- pin 87 in timing variator
relay socketand connector
on valve titing -wriator
(yellow-black wire);

- ground units on cylinder
head (GGG) and connector
on valve timing variator
(black wire);

- pin 30 in timing variator
relay socket and pin 86 of
relay itself and between
relay and pin 86 in auxiliary
relay socket.

YES

Restore wiring.

Insert timing variator and au-

key, and start engine.

Press pushbutton 2 on the
tester and check that timing
variator relay energizes.

YES

xiliary relays and the ignition |

Remove timing variator relay
and check wiring continuity
between pin 85in relay socket
and pin 31 of Motronic control
unit connector.

YES

Replace timing variator relay
and if fault persists, replace
Motronic control unit

Restore wiring

Replace timing variator relay

With engine running at ap-
prox. 2000 rpm, press push-
button (1) on tester and
check that speed drops and
then hunting occurs.

NO

Replace Motronic control unit

YES

TEST No. 21
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TEST No. 21 - SPECIAL TESTS FOR VEHICLES FITTED WITH LAMBDA SENSOR

TEST No. 21.1 - LAMBDA SENSOR CHECK - CONTROL UNIT PIN 24

e Insert the multimeter probes in the
*VOLT" sockets of the tester

e Multimeter setfo 2V FS

e Selector (1) in position 22

NOTE:

Test continuity with multimeter set for
Ohm, ignition key removed and diag-
nostic system disconnnected.

Start the engine and make it reach the
running temperature, the multimeter

NO

reading must be ranging within 100 mV
and 1V,

YES

TEST No. 21.2

PA436600000000

With the wiring-side control unitcomb dis-
connected and the lambda sensor con-
nector unplugged, check the continuity
between control comb pin 24 and lamb-
da sensor wiring-side connector.

NO

YES

Replace the lambda sensor and repeat
the procedure, if the tension value out-
goes the prescribed limits, replace the
control unit.

Restore the wiring
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TEST No. 21.2 - CHECK ON SOLENOID VALVE CONTROLLING THE FUEL VAPOUR FLOW - CONTROL UNIT

PIN 34

e Multimeter setto 20 V FS
e Start the engine

NOTE:

Test continuity with multimeter set for
Ohm, ignition key removed and diag-
nostic system disconnnected.

Start the engine and make it reach the
running temperature.

Insert the multimeter probes on the
solenoid valve pins.

Shortly and repeatedly speed up; ver-
ify the multimeter the presence of a
+ 12V (at each acceleration).

NO

YES

TEST No. 21.3
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Disconnect the bleu/red wire from the
solenoid valve.

NO

With the ignition key set to RUN position,
check the presence of +12 V between
bleu/red wire and ground.

Disconnect the brown wire from the sole-
noid valve and disconnect the control unit
comb.

Check the wiring continuity between con-
trol unit comb pin 34 and solenoid valve
brown wire,

NO

Restore the wiring between solenoid

valve bleu/red wire and S12c auxiliary
relay support pin 87.

YES

Replace the Motronic control unit
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Restore the wiring

PA436600000000



COMPLETE CAR

TEST No. 21.3 - CHECK ON LAMBDA SENSOR PRE-HEATING RESISTOR POWER SUPPLY

e Multimeter set to 20V FS
o Start the engine

NOTE:

Test continuity with multimeter set for
Ohm, ignition key removed and diag-
nostic system disconnnected.

Insertthe multimeter probes directly on
the lambda sensor pre- heating resistor
pinsand read + 12 Von the multimeter.

NO

YES

Disconnect the fuel pump relay and the
connector of the lambda sensor pre-heat-

J ing resistor.

Check the wiring continuity between:

- relay support pin 87 and orange/black
wire on the resistor connector;

- (131 ground and black wire on resistor
connector

Resistor the wiring

With the resistor connector discon-
nected, verify a resistance value
(multimeter set to 200 Ohm FS) rang-
ing within 3 Ohm and 20 Ohm in the re-
sistor pin.

NO
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Replace the lambda sensor
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ENGINE TROUBLESHOOTING

Trouble Probable cause Corrective action

STARTER DOES NOT TURN OR TURNS SLOWLY

(Starting system trouble diagnosis procedure)
Run starter motor after switching on the lights,

A. LIGHTS SWITCH OFF OR DIM REMARKABLY

* Battery discharged Charge the battery and verify the charging
system

e Battery faulty Replace

* Battery terminals oxidized Clean terminals

B. LIGHTS STAY BRIGHT AND STARTER FAILS TO OPERATE

¢ Interruptions in the electric connections | Restore continuity
of starting system

® Ignition block faulty Replace ignition block

e Starter faulty Repair and/or replace

ENGINE CRANKS NORMALLY BUT IT FAILS TO START

In the most cases the trouble lies in:
— ignition system
— fuel system

Occasionally, the trouble can be due to the following:
— valves operate incorrectly
— poor engine compression

Poor Compression * Spark plugs tightening insufficient Tighten spark plugs correctly

(Trouble diagnosis procedure)
"Measure compression, then pour lubricant oil in the spark plug hole.

A. COMPRESSION INCREASES

Poor sealing between cylinder and * Compression rings sticking or damaged 4 Replace compression rings
rings

* Cylinders too worn 4 Overhaul engine
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Trouble Probable cause

Corrective action

B. COMPRESSION REMAINS UNCHANGED

Leaks through valves and head * Valve clearance incorrect
* Poor tightness of valve seats

* Head gasket faulty

Adjust
a Qverhaul head

s Replace gasket

VEHICLE FAILS TO REACH THE MAX SPEED

(Trouble diagnosis procedure)

Verify that: Fuel is of the prescribed type
Clutch does not slip
Wheels turn smoothly (brakes, bearings)
Tyres are at the prescribed pressure

Poor compression ® Previously mentioned

Previously mentioned

Engine overheating ¢ Coolant insulficient

broken

*  Water pump faulty

* Water pump drive belt loosened or

* Radiator clogged or leaks presence

Refill and check system tightness

Overhaul or replace

O Replace

(O Clean, repair or replace

Engine overcooling * Thermostat faulty

O Replace

ENGINE NOISY

{Trouble diagnosis procedure)

Verify that: Engine is not overloaded due to incorrect use of gearbox.

Check: "Knocking due to incorrect combustion”
“Mechanical knocking”
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Trouble

Probable cause

Corrective action

KNOCKING DUE TO INCORRECT COMBUSTION

Backfire, self-ignition, detonations

Improper fuel

Use the prescribed fuel

Incorrect ignition

Improper spark plugs

Use the prescribed spark plugs

Mixture too lean

Fuel delivered insufficient and/or air
seepage in the air intake ducts

Check supply system

Cylinder heads faulty

Carban daepesits in combustion cham-
bers

a Disassemble heads and remove the car-
bon deposits

MECHANICAL KNOCKING

Main bearing knocking

Main bearing worn (this noise increases

during acceleration)

Big end bearing knocking

Big end bearings worn (noise is sligh-
tly louder with respect to that of main
bearings; also this noise increases du-
ring acceleration)

a Replace bearings and grind or replace
propeller shaft

a See previous item

Pistons noisy

Piston and/or cylinder liners worn. (Noi- .
se is metallic and increases as soon as
rotation increases; it decreases when
engine is hot)

& Overhaul engine

Valves noisy

Valve clearance adjustment incorrect

Adjust

Water pump noisy

Rotor backlash

O Replace pump

Alternator noisy

Bearing backlash

© Replace bearings

Exhaust noisy

Exhaust system components loosened
or damaged

o Check and replace if required
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Trouble

Probable cause

Corrective action

EXCESSIVE OIL CONSUMPTION

Oil leaks ® Drain plug loosened Tighten
¢ Qil sump screws loosened Tighten or replace
* Qil sump gasket and/or oil seal rings in- | Replace gasket and/or oil seal rings
efficient
* Qil filter loosened Tighten, or replace if required
* Qil pressure switch loosened Tighten
¢ Qil dipstick poor tightness Replace dipstick
Excessive oil consumption ® Cylinders and pistons worn a Grind cylinders and replace pistons
* Compression rings mounted incorrectly | a Restore correct mounting
* Compression rings worn & Replace compression rings, or grind cy-
linder and replace pistons if required
* Valve guide and rubbers worn a Replace valve guides and rubbers
Other * Valve stem worn 4 Replace valves
* Improper oil grade Change oil and refill with that prescribed”
* Engine overheating Previously mentioned

EXCESSIVE FUEL CONSUMPTION
WARNING:

The utmost care is recommended in the measuring of fuel consumption, since speed, load, type of road and dri-
ving habits highly affect fuel consumption.

Engine power not up to normal °

Previously mentioned

Previously, mentioned

Faults in the fuel system .

Accelerator return incorrect
Fuel leaks

Air filtered clogged

Adjust
o Check fuel feed circuit tightness

Replace filier
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Trouble

Probable cause

Corrective action

OTHER TROUBLES

Qil pressure reduced

Unsuitable oil
Oil quantity insufficient
Overheating

Oil pump pressure relief valve ineffi-
cient, or spring incorrect setting

Excessive backlash in the sliding surfa-
ces

Oil filter clogged

Qil pressure switch faulty

Use the oil prescribed

Top-up with the oil prescribed

Previously mentioned

Repair or replace

A Overhaul engine

Replace cartridge

Replace

Sliding surfaces too worn

Oil pressure insufficient
Improper oil quality or oil fouling
Air filter defective

QOverheating or overcooling

Previously mentioned

Use proper oil (replace cartridge)

Replace cartridge

Previously mentioned

Seizing of sliding surfaces

Oil pressure insufficient

Backlash insufficient

QOverheating

Previously mentioned

A Replace the damaged parts checking

backlashes

Previously mentioned

s Refer to Unit 01
o Refer to Unit 04
¢ Refer to Unit 05
O Refer to Unit 07
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ENGINE MAINTENANCE - CARBURETTERS VERSION

ENGINE MAIN MECHA-
NICAL UNIT

REPLACEMENT OF ENGINE OIL
AND OIL FILTER — CHECK OF
LUBRICATION SYSTEM TIGHT-
NESS

1. On hot engine, remove the oil filler
plug and the oil sump plug, draining oil
completely (wait 15 minutes at least).

TS

&l &

1Y

Qil filler plug
2 Oil dipstick
3 Oildrain plug
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- A milky oil indicates the presence
of coolant leaks in the oil.
Identify the cause and take cor-
rective measures.

° An oil with extremely low viscosi-
ty, indicates dilution with fuel.

2. Release oil filter, then remove it us-

ing appropriate wrench.

1 Oil filter

3. When engine oil is completely drain-
ed, clean the drain plug and tighten it on

sump, together with the related gasket.
4.  Moisten the oil filter gasket and
tighten thoroughly.

5.  Refill engine with the type and quan-
tity of oil prescribed.

ENGINE OIL

Type:

AGIP Sint 2000 10W40
IP Sintiax 10W40
SHELL Super Pius
Motor Oil 15W50
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6.0 kg - 6.6 1

Q ity (1)

uantity (13 Ib)
o . 6.37 kg - 7.16 |

ircuit capacity (14 Ib)

5 d t

Cvllnde:';ea suppor 415 g (0.91 Ib)
sumps
» . 0.5 kg - 0.56 |

llter capacity (1.1 1b)

(1) Quantity required for complete oil change
(2) Refiling to be carried out for each support sump
when disassembling

6. Check oil level by means of the
dipstick.

7. Re-insert filler plug and start the
engine, letting it idle for about 2 minutes.
8. Check for lubricant leaks. If necessa-
ry, replace or tighten any item with poor
oil seal.

9. Switch off the engine and wait for a
few minutes.

10. Remove the dipstick and clean it; in-
sert the dipstick again, remove it, and verify
that oil level reaches the MAX reference
mark.

WARNING:

The oil level check is to be carried out
with the vehicle parked on a level sur-
face.
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TIGHTENING OF CYLINDER
HEAD NUTS

1. During first free maintenance
operation.

a. On cold engine, loosen nuts by one
turn, one at a time, according to the order
indicated, moisten the surfaces between
washer and nut with oil; tighten to the
prescribed torque.

L'i:J : Tightening torques

86 +~ 88N'm
(8.8 + 9kg'm
63 =+ 65ft-1b)

2. When reassembling cylinder head.
a. Lubricate washer, nut and threading
with engine oil and, on cold engine, tighten
nuts to the prescribed torque, tightening
them gradually and at intervals.

:[] : Tightening torques

77 + 79N'm
(7.9 + 8.1kg m
57 + 581t -Ib)

b. After having covered about 1000 km
(1260 miles) operate, with cold engine, as
per step 1.
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CHECK AND ADJUSTMENT OF
VALVE CLEARANCE

The following operations are to be car-
ried out on cold engine.

1. Remove camshaft cover.

a. Detach the battery negative terminal.
b. Detach the spark plug cables @
c. Detach hoses @and @ from the fil-
ler plug on the camshaft cover.

d. Unscrew the front and upper screws
securing the camshaft the cover @ and
remove the latter.

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

3. Oncold engine and by means of fee-
ler gauge, check that the clearance be-
tween the cams resting radius and cups
crown, is within the prescribed values.

Valve clearance (on cold engine)
Intake:

0.400 thru 0.450 mm
{0.0157 thru 0.0177 in)
Exhaust:

0.450 thru 0.500 mm
(0.0177 thru 0.0197 in)

Spark plug cables

Blow-by pipe at idle r.p.m,
Blow-by pipe at pealk r.p.m.
Camshalt cover

B Wk =
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4. If the clearance is not within the
prescribed values, carry out the adjustment
operating as follows.

a. Rotate crankshaft until the notches
@ on camshaft are aligned with the not-
ches @ present on the related caps.

When in this position, the alignment
between fixed index and notch P on
front pulley must correspond, with
cylinder n. 1 in the expansion stroke

(cams outwards).

1 Camshaft notches
2 Cap notches
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b. Release the chain tightener securing
screw, compress the chain downwards so
as to overcome the tension load of chain

tightener spring; lock chain tightener in this
position.

c. Remove camshaft caps, taking care
not to move the chain with respect to
gears; remove the complete camshaft and
the chain, then rest them on the central
part of head.

d. Withdraw valve bowl and the valve
clearance adjusting cap; measure shim S
by means of feeler gauge C.1.0108.

e. Select a new cap of suitable thick-
ness; caps are available with thickness
within 1.3 thru 3.5 mm (0.051 thru 0.138
in), with 0.025 mm (0.00098 in) in-
crements.

c.1.0108
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G: Valve clearance
S:  Adjusting cap thickness

f.  Refit valve bowl (after lubricating with
engine oil), camshaft and chain.

g. Install caps on camshaft following the
numbering marked on them.

[ﬁ : Tightening torque
Nuts securing camshaft caps (in
oil)
20 thru 22 N-m
(2 thru 2.25 kg-m)
(15 thru 16 ft-1b)

5. Carry out the chain tensioning, re-
check valve clearance, then proceed to ad-
just the timing system (refer to: Check of
Timing System and Control Chain Tension-
ing).
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CHECK OF TIMING SYSTEM
AND CONTROL CHAIN TEN-
SIONING

1. Check of timing chain tensioning.
a. Remove the camshaft cover operating
as described in: “’Check and Adjustment
of Valve Clearance - step 1.

b. Loosen the chain tightener securing
SCrew.

c. Engage the 5" speed, move vehicle
forwards and backwards and, keeping
chain stretched, lock the chain tightener

securing screw.

d. Install the camshaft cover and the sur-
rounding components by reversing the
order of removal.

WARNING:

Take the utmost care when position-
ing the rear seal rings interposed bet-
ween head and valve cover.

2. Adjustment of timing system.

Check is to be carried out with valve
clearance to the prescribed torque and
timing chain normally tensioned.

a. Remove the camshaft cover (refer to:
Check and Adjustment of Valve Clearance
- step 1.).

b. Clean the spark plug seat of first
cylinder, remove the spark plug and insert
tool C.6.0122, fitted with comparator, in-
to the spark plug support hole.
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c. Engage the 5" speed and move vehi-
cle forward and backward until the com-
parator needle stops oscillating (piston
n. 1atT.D.C., with valves closed and the
notch P, marked on pulley, aligned with in-
dex on front cover).

d. Make sure that, when the cams of

cylinder n. 1 are outwards, the notches on

camshaft pins are aligned with those on
caps.

e. If the notches on camshafts are

not aligned, proceed as follows.

—  Lift the edge of the nut clamp and,
by means of tool A.5.0103 used as
blocking device, loosen the retaining
nut securing gear to camshaft.

— Remove the bolt securing gear to the
sleeve on camshaft.

— D menns of the same tool A.5.0103,
used as a blocking device, tighten the
nut previously loosened.

— By means of the same tool, used as
blocking device, tighten the nut
previously loosened.

—  Fit the nut in the aligned holes of
gears and tighten it.

— Bend the clamp on nut.
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f. Install the timing system cover by
reversing the order of removal.

WARNING:

Take the utmost care when position-
ing the rear seal rings interposed bet-
ween head and valve cover.

CHECKING GOOD CONDI-
TIONS, REPLACING AND AD-
JUSTING DRIVE BELTS OF
ALTERNATOR

See Engine Maintenance - Injection Ver-
sion.
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CHECK OF CYLINDER COM-
PRESSION

See Engine Maintenance - Injection Ver-
sion.

FUEL SYSTEM

CHECK AND ADJUSTMENT OF
ACCELERATOR CONTROL

1. Control system check.

Check that the rods which form the con-
trol system can move freely.

2. Throttle valve max opening
check.

a. Check that, with the accelerator pedal
@ fully pressed, up or down the cor-
responding throttle valve opening position,
minimum or maximum, is achieved.

b. If necessary, adjust by operating on
the end-of-travel screw @ and the joints
of the control rods.

1 Accelerator pedal
2 End-of-travel screw
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CHECK AND ADJUSTMENT OF
CHOKE CONTROL
1. Check of cable sliding

Operate the choke control to verify that the
cable slides freely into its sheath.

2. Adjustment
a. Loosen blocks @ securing choke
cable @ to levers @ on carburetters.

1 Choke cable blocks
2 Choke control levers
3 Choke cable

CHECK OF FUEL SYSTEM
PRESSURE AND SYSTEM
TIGHTNESS

Carry out the check operating as follows:
1.  Disconnect the fuel delivery hose be-
tween pump and carburetter.

2. Connect a pressure gauge, through a
union-tee, at the ends of the inlet line
previously disconnected.

3. Start the engine and, at zero delivery,
hose throttled on the delivery after pressure
gauge, and pressure gauge kept at the
same geometrical dimension of pump,
check, that with the engine running at

5.000 to 6.000 rpm
the pressure is within
29.4 to 44.1 kPa
(0.294 to 0.441 bar;

0.30 to 0.45 kg/cm?;
4.26 to 6.4 p.s.i.).

00-75

b. From inside the vehicle, operate the
choke control moving it by 2 mm approx.
c. Rotate and bring to end-of-travel
levers overcoming the return springs @
reaction; block the cable in this position by

“means of blocks @taking care to keep the

cable taut.

4, Alsocheck for leaks in the fuel supp-
ly unions and piping.

Carry out the checks rapidly so as to
restore the system correct functioning
without stressing the pump excessive-
ly.

5.  If the fuel pressure does not reach the

prescribed value and no leaks are present,
check the pump functioning.
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Supply hose
Pump

Tee hose
Pressure gauge
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CHECK AND CLEANING OF AIR
FILTER - CARTRIDGE REPLACE-
MENT

1. Release clips @ securing filter con-
tainer @ to tank on the intake manifold.

1 Clips
2 Filter container
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2. Raise container rear, unscrew wing
nut @, slide off cover @ and withdraw

cartridge @

1  Wing nut

2 Washer

3 Cover

4 Filter cartridge

3. Clean the cartridge thoroughly by

blowing compressed air (at a low pressure)
from outside inwards; clean the container
thoroughly.

4. Insert the cartridge and re-assemble
the cover being sure to position the gasket
correctly and screw the wing nut tight.
5. Re-install the container on the tank
ensuring that the gasket on the latter is duly
inserted in its housing; fasten and lock the
clipe

Replace the cartridge periodically

(refer to: ““Vehicle Maintenance
Schedule”).
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CLEANING OF CARBURETTER
JETS AND SPARK ARRESTER
OF BREATHER GAS RETURN
SYSTEM

1. Jets cleaning

If required, clean carburetter jets and the
piping of breather gas return system
operating as follows.

a. Remove main jets and those relevant
to idle r.p.m.

b. Thoroughly clean the jets with
gasoline and blow them with compressed
air (do not use sharp metal tools or any tool
which might alter the holes shape). Blow
the ducts housing the jets.

2. Oil vapour and breather gas return
system

The return of breather gases and oil
vapours, which are generated inside engine
block, and consequently burnt in the
cylinders, is realized through blow-by
hoses.

For any type of engine r.p.m., the vacuum
generated in the carburetter is sufficient to
convey gas and vapours in the intake duct,
and then in the cylinders for the final com-
bustion.

In detail:

At the idle and low r.p.m. (throttles par-
tially or completely closed) the outlet
vapours on the front righthand side of tim-
ing system cover, pass through return pip-
ing @ and they are divided on both car-
buretters through four holes with diameter
of 1 mm and then they are burnt in the four
cylinders.

At the intermediate r.p.m., and at full
load (throttle opened) the vapours pass
through return piping through spark
arrester@and enter fiIter@on the clean
side of filtering cartridge, then they join the
intake air and are burnt in the four
cylinders.

Checks

a. Check good conditions of peak and
idle r.p.m. piping and the related connec-
tions; verify that no leaks are present.
b.  Detach piping and clean it with an air
jet. Replace if necessary.

c.  Withdraw the spark arrester, located
in the peak r.p.m. blow-by duct on air filter
inlet, wash it with specific products, blow
it with compressed air, then install it.
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1 Air cleaner
2 Return piping at idle r.p.m.

CHECK AND ADJUSTMENT OF
IDLE R.P.M. AND EXHAUST
EMISSIONS

1. Adjustment of idle r.p.m.

This adjustment is to be carried out with
engine at normal running temperature,
speed gear to neutral, and all the ancillary
devices excluded. Operate as follows.

a. Make sure that the accelerator con-
trol cable is correctly adjusted (refer to:
Check and Adjustment of Accelerator Con-
trol).

b. Unscrew completely the throttle
opening adjusting screw @Iocated on rear
carburetter.
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3 Return piping and peak r.p.m.
4 Spark arrester

c. Unscrew screw @ of the carburetters
coupling and press control Iever@ so that
all four throttle valves are closed.

d. Always pressing the lever, tighten
screw @ of coupling, until it barely tou-
ches the lever on rear carburetters.

e. Screw the throttles opening adjusting
screw@ by 1 to 2 turns over the contact
position with Iever@ of rear carburetter.
f.  Remove the sealing caps from mixture
Screws @ seats, then tighten mixture
screws @ completely, without forcing,
then unscrew them by 4 to 6 turns.

00-77

g. Start the engine and bring it to the
normal running temperature; then stop it.
h.  Disconnectthe oil vapours vent hoses
from carburetters and then connect the
four hoses of the four-column vacuum gau- .
ge C.2.0014/0001.

i Start the engine and operate the throt-
tle opening adjusting screw @ s0 as to ob-
tain the idle r.p.m. prescribed of

Idle r.p.m.
+ 100
900 _50 r.p.m.

At the same time, ensure that the average
value of the vacuums in cylinders 1st and
2nd and 3rd and 4th, is present in the
ducts leading to these cylinders by opera-
ting on the throttle synchronizing screw
and keeping the idle r.p.m. to the prescrib-
ed value (preferably towards the lower
limit).

1. Eliminate any throbbing of the engine
by operating a mixture screws @ wi-
thout compromising the compatibility bet-
ween the vacuum value and the idle r.p.m.
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1  Throttle control lever 4  Mixture screws
2 Throttle opening adjusting screw 5. Choke cable
3 Balancing screw
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2. Check and adjustment of exhaust
emissions (carbon monoxide percen-
tage C0%).

This check is to be carried out with engine
at normal running temperature and after
having carried out the idle r.p.m. adjust-
ment (refer to: Adjustment of idle r.p.m.).
Also the following preliminary checks are
to be performed:

—  Check of engine oil level

—  Cleaning of air filter cartridge

—  Efficiency of ignition system

— Ignition timing

b.  If the CO percentage is not within the
specific range, operate on carburetters and
remove the sealing caps, then operate on
the mixture screws; make sure that the idle
r.p.m., vacuum average value to be
measured on vacuum gauge, and the idle
r.p.m. throbbing remain unchanged.

It is advisable to keep the adjustment
value as low as possible (compatibili-
ty with the engine functioning even-
ness) in order to allow the adjustment
to remain within the mentioned max
value when vehicle is used for any
lenght of time.
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a. Insert the tester probe into the tail
pipe; the carbon monoxide percentage
(CO%), read on tester, shall be within the
prescribed values.

% CO < 3.5
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c. Disconnect all measurement in-
struments and fit the sealing caps on the
mixture screws seats.

3. Check of exhaust emissions

cylinder to cylinder

For a better adjustment, the plugs on each

exhaust manifold (immediately after the

outlet from cylinder head) can be remov-
ed and tester probe inserted, in order to
measure the CO emitted by each cylinder.

This also permits a better engine function-

ing evenness to be obtained because, since

the various cylinder CO is balanced, also
the related functioning conditions are
balanced.

In this case, the procedure to be followed

is that described in step 2. taking into ac-

count the following indications.

—  Operating on one cylinder at a time,

remove the plug on the related ex-
haust manifold and connect union
C.2.0020 with hose C.2.0053 for the
CO tester.
Operate on mixture screw so as to ad-
just the CO of the cylinder in object
to a value not exceeding the max
allowed by the standards. Refit plug
on the exhaust manifold.

—  Adjust the ramaining cylinders CO%
in the same way.

C.2.0053
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It is advisable to keep the real adjust-
ment value as low as possible (com-
patibility with the engine functioning
evenness) in order to permit the max
CO allowed to be complied when vehi-
cle, is used for any lenght of time.

Take into account that when adjusting
the CO value, it is necessary to keep
the idle r.p.m. to the prescribed value.

ENGINE IGNITION

CHECK OF IGNITION TIMING

ke

WARNING:

Checking of idle r.p.m. timing, must
be esi:1 ! Lut with the utmost care; a
correct timing in fact, is the most im-
portant factor as far as the emission
levels are concerned.

1. Detach the vacuum intake hose for
the pneumatic advance, from ignition
distributor.

2. Connect the stroboscopic gun to the
terminal of cylinder n. 1 on ignition
distributor; connect both positive and
negative cables of stroboscopic gun to the
related battery terminals.

3. Connect an electronic rev counter to

engine.

0y
s F;_:ﬂ‘MIlllnxnnrxuuurxun m:anmmnmwwq \’
= e o

pulley in the fixed
advance position

T.D.C. notch
Fixed advance notch
M Max. advance notch

b. Rotate distributor body @ clockwi-

4. Run the engine to normal running
temperature and, at the idle r.p.m. check
that notch F (marked on engine pulley) is
aligned with the fixed reference index on
water pump.

Fixed advance
7° +1° before T.D.C.

5. If required, adjust timing by operating
as follows.

a. Unscrew nut @of the ignition distri-
butor securing bolt.
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se or counterclockwise according to re-
quirements (i.e. in order to advance or
delay timing).

c. Tighten nut @ verifying that distri-
bulor body is not moved.

d. Re-check the timing.

6. Verify that, when at 5400 r.p.m.
notch M (marked on crankshaft pulley) is
aligned with the fixed index, thus comply-
ing with the max advance.
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Maximum advance
34° +3° before T.D.C.
at 5400 r.p.m.

If not so, rotate ignition distributor position
dividing error equably between the fixed
and max advance value.

1 lgnition distributor casing
2 Nut securing ignition distributor

7. Reconnect the pneumatic vacuum
hose to the vacuum pump on the ignition
distributor.

PA436600000000



COMPLETE CAR

CHECK, CLEANING OR REPLA-
CEMENT OF SPARK PLUGS;
FIRING ORDER

1. Check

—  The original spark plugs are of the sur-
face discharge type, with four points
and central electrode; no adjustment
of the distance between electrodes is
required by this type of spark plugs.

—  Use of spark plugs having different
features or dimensions, can cause
serious engine damage and alter
emission levels.

— Clean or replace the spark plugs
periodically, according to the routine
checks contained in the ''Vehicle
Maintenance Schedule”.

—  If the ceramic insulator is cracked, or
electrodes are too worn, replace the
spark plugs.
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2. Replacement

a.  Oncold engine, roll up the rubber cap,
remove cables, blow compressed air in the
spark plug seats in order to remove any im-
purites; then remove the spark plugs.

b. Lubricate the threading with grease
ISECO Molykote A, and tighten the spark
plugs to

25 thru 34 N-m
(2.5 thru 3.5 kgm)
(18.4 thru 25 ft'lb)

c¢. Check for good mechanical and elec-
trical connection between spark plug
cables and coupling.

d. Ifin doubt, slide the rubber cap along
cable, tighten the coupling fully, and refit
rubber cap above coupling. Connect coupl-
ing to the spark.

WARNING:

The spark plug cables are to be recon-
nected according to firing order.
Firing order: 1-3-4- 2.
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ENGINE COOLING

See Engine Maintenance - Injection Ver-
sion.
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TROUBLESHOOTING AND CORRECTIVE ACTIONS

ENGINE

Trouble Probable cause Corrective action

STARTER DOES NOT TURN OR TURNS SLOWLY

(Starting system trouble diagnosis procedure)
Run starter motor after switching on the lights.

A. LIGHTS SWITCH OFF OR DIM REMARKABLY

* Battery discharged Charge the battery and verify the charging
system

* Battery faulty Replace

e Battery terminals oxidized Clean terminals

B. LIGHTS STAY BRIGHT AND STARTER FAILS TO OPERATE

* Interruptions in the electric connections | Restore continuity
of starting system

* |gnition block faulty Replace ignition block

* Starter faulty Repair and/or replace

ENGINE CRANKS NORMALLY BUT IT FAILS TO START

In the most cases the trouble lies in:
— ignition system
— fuel system

Occasionally, the trouble can be due to the following:
— valves operate incorrectly
— poor engine compression

(Trouble diagnosis procedure)
First of all, check the spark plugs, operating as follows:

. Disconnect the spark plug high voltage cable, keep it about 3 to 4 mm (0.12 to 0.16 in) from any engine metal parts and
run the motor.

WARNING:
This operation is to be carried out with the utmost care.
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Trouble Probable cause

Corrective action

A. SPARK IS NOT GOOD

Ignition system faulty e Spark plugs faulty

e High voltage cables interrupted
* Rotor arm current leakage

* Ignition coil faulty

e Low or no current in the primary circuit

* Electronic module inefficient

Clean or replace
Replace cables

Clean or replace cover
Replace coil

Check for loosened or disconnected terminals
in the primary circuit

Check electronic module

B. SPARK IS GOOD

Ignition system faulty ¢ Spark plugs fauity Replace
® |ncorrect timing Adjust
Supply system faulty e Lack of fuel Refill

= Tank, fuel filter and piping clogged
e Fuel tank breather pipe clogged

s Fuel pump faulty

* Fuel level adjustment incorrect

e Carburetter jets dirty or clegged

o Clean and/or replace
Repair

o Replace

o Adjust

Disassemble and clean

Poor Compression e Spark plugs tightening insufficient

Tighten spark plugs correctly

(Trouble diagnosis procedure)

Measure compression, then pour lubricant oil in the spark plug hole.

A. COMPRESSION INCREASES

Poor sealing between cylinder and e Compression rings sticking or damaged
rings

e Cylinders too worn

B. COMPRESSION REMAINS UNCHANGED

Leaks through valves and head e Valve clearance incorrect
* Poor tightness of valve seats

* Head gasket faulty

& Replace compression rings

a Qverhaul engine

Adjust
4 Qverhaul head

s Replace gasket
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Trouble Probable cause

Corrective action

ENGINE IDLING INCORRECT

Fuel system faulty

* Accelerator control system faulty
¢ ldling adjustment incorrect
® Air filter clogged

¢ Poor tightness of air intake system

e Carburetter jets or fuel filter clogged

* Float level adjustment of carburetters in-
correct

* Excessive backlash of carburetters throt-
tle valves

® [Incorrect operation of air filter mixing
valve

* Choke incorrect functioning

Check and adjust
Adjust
Replace cartridge

Check ducts; tighten clamps, replace faulty
components, if required

Clean

o Adjust and check needle valve tightness
o Overhaul carburetters
Check and replace if necessary

Replace

Poor compression

e Previnuslv mentioned

Previously mentioned

Ignition system faulty * |ncorrect operation of ignition system

(spark plugs, high voltage cable, coil
etc.)

® |gnition timing incorrect

Adjust and/or replace

Adjust

VEHICLE FAILS TO REACH THE MAX SPEED

(Trouble diagnosis procedure)
Verify that: Fuel is of the prescribed type

Clutch does not slip
Wheels turn smoothly (brakes, bearings)
Tyres are at the prescribed pressure

Poor compression

® Previously mentioned

Previously mentioned

Engine overheating

* Coolant insufficient

. Thermal switch or electric fan faulty.

Refill and check system tightness

Overhaul

July 1989
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Trouble

Probable cause

Corrective action

Radiator clogged or leaks presence

Air in the cooling system

(O Clean, repair or replace

Bleed system and check tightness

Engine overcooling

Thermostat faulty

O Replace

Supply system faulty

Previously mentioned

Previously mentioned

Ignition system faulty

Spark plugs faulty

Ignition timing incorrect

Clean or replace

Adjust

ENGINE NOISY

(Trouble diagnosis procedure)

Verify that: Engine is not overloaded due to incorrect use of gearbox.

Check:

“Knocking due to incorrect combustion”

“Mechanical knocking”

KNOCKING DUE TO INCORRECT COMBUSTION

Backfire, self-ignition, detonations

Improper fuel

Use the prescribed fuel

Incorrect ignition

Ignition timing incorrect

Improper spark plugs

Check and replace

Use the prescribed spark plugs

Mixture too lean

Fuel delivered insufficient and/or air
seepage in the air intake ducts

Check supply system

Cylinder heads faulty

Carbon deposits in combustion cham-
bers

a Disassemble heads and remove the car-

bon deposits

MECHANICAL KNOCKING

Main bearing knocking

Main bearing worn (this noise increases
during acceleration)

& Replace bearings and grind or replace

propeller shaft

Big end bearing knocking

Big end bearings worn (noise is slightly
louder with respect to that of main bear-
ings; also this noise increases during ac-
celeration)

& See previous item
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Trouble

Probable cause

Corrective action

Pistons noisy

Valves noisy

Piston and/or cylinder liners worn.
(Noise is metallic and increases as soon
as rotation increases; it decreases when
engine is hot)

Valve clearance adjustment incorrect

& Overhaul engine

Adjust

Water pump noisy

Rotor backlash

O Replace pump

Alternator noisy

Bearing backlash

¢ Replace bearings

Exhaust noisy

Exhaust system components loosened or
damaged

o Check and replace if required

EXCESSIVE OIL CONSUMPTION

Qil leaks

Drain plug loosened
Qil sump screws loosened

Qil sump gasket and/or oil seal rings in-
efficient

Qil filter loosened
Qil pressure switch loosened

Qil dipstick poor tightness

Tighten
Tighten or replace

Replace gasket and/or oil seal rings

Tighten, or replace if required
Tighten

Replace dipstick

Excessive oil consumption

Cylinders and pistons worn
Compression rings mounted incorrectly

Compression rings worn

Valve guide and rubbers worn

& Grind cylinders and replace pistons
a Restore correct mounting

a Replace compression rings, or grind cy-
linder and replace pistons if required

A Replace valve guides and rubbers

Other

Valve stem worn
Improper oil grade

Engine overheating

& Replace valves
Change oil and refill with that prescribed

Previously mentioned
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Trouble

Probable cause

Corrective action

EXCESSIVE FUEL CONSUMPTION

WARNING:

The utmost care is recommended in the measuring of fuel consumption, since speed, load, type of road and dri-
ving habits highly affect fuel consumption.

Engine power not up to normal

L]

Previously mentioned

Previously mentioned

Faults in the fuel system

Idle r.p.m. too high
Accelerator return incorrect
Fuel leaks

Air filtered clogged

Too rich mixture

Adjust idle r.p.m.
Adjust

o Check fuel feed circuit tightness

Replace filter

Check fuel system components

OTHER TROUBLES

Qil pressure reduced

Unsuitable oil
Oil quantity insufficient
Overheating

Qil pump pressure relief valve inefficient,
or spring incorrect setting

Excessive backlash in the sliding surfaces
Qil filter clogged

Qil pressure switch faulty

Use the oil prescribed

Top-up with the oil prescribed
Previously mentioned

Repair ;:)r replace

& Overhaul engine

Replace cartridge

Replace

Sliding surfaces too worn

Qil pressure insufficient
Improper oil quality or oil fouling
Air filter defective

Overheating or overcooling

Previously mentioned
Use proper oil (replace cartridge)
Replace cartridge

Previously mentioned

Seizing of sliding surfaces

Qil pressure insufficient

Backlash insufficient

Overheating

Previously mentioned

a Replace the damaged parts checking

backlashes

Previously mentioned

a Refer to Unit 01
o Refer to Unit 04
o Refer to Unit 05
O Refer to Unit 07
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IGNITION

Trouble

Probable cause

Corrective action

Irregular firing

Spark plugs faulty
Poor high voltage connections

Distributor cap with signs of flashover
or burning

Ignition distributor faulty

Mechanical failure of ignition distributor
(as visual check, verify presence of air
gap between rotor and stator)

Resister of distributor pulse generator
not in compliance with the specific
values

Ignition coil cap with signs of flashover
or burning

Secondary winding of ignitien coil under
shortcircuit or interrupted

Electronic module inefficient
Ignition control unit faulty

Ignition timing incorrect

Replace spark plugs
Replace or restore high voltage connections

Replace distributor cap

Replace distributor

o Disassemble disributor and replace the
faulty components; if required, replace
the whole ignition distributor

¢ Replace pulse generator coil
Replace ignition coil
Replace ignition coil

Replace electronic module
Replace control unit

Check and replace

No spark

Electric connections interrupted

Distributor cap punctured by high
voltage or by discharges

Ignition distributor rotor arm punctured
by high voltage or by discharges

Air gap between rotor and stator of ig-
nition distributor incorrect

Ignition coil cap punctured by high
voltage or by discharges

Ignition coil primary winding short cir-
cuiting or discharging

Coil secondary winding interrupted

Ignition electronic module faulty

Identify the interruption and restore or replace
connection

Replace distributor cap

Replace distributor rotor arm

¢ Disassemble distributor and replace the
faulty components

Replace ignition coil

Replace coil

Replace cail

Replace module

¢ Refer to Unit 05

FUEL SYSTEM

NOTE:

Refer to Unit 04 - Fuel System - Troubleshooting and Corrective Actions

July 1989
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MAINTENANCE OF MECHANICAL COMPONENTS AND

CLUTCH

1. Clutch fluid level check.
Check that the level is up to the “max”’
mark on the reservoir @

RS {
_f_liilc_u?s_iivﬁlflhi-iﬂlHHH'_‘I /

1  Reservoir

If necessary, top-up with the specified
fluid.

Clutch-brakes fluid

ATE “S"

AGIP Brake Fluid Super HD

IP Auto Fluid FR

ALFA ROMEO Brake Fluid

2. Circuit check.

Check the clutch pump and cylinder for
fluid leaks.

If required, tighten unions to the prescrj-
bed torque, or overhaul or replace the com-
ponents.

ET) : Tightening torques
Clutch piping
8 thru 11 N-m
(0.8 thru 1.1 kg-m)
(5.9 thru 8.1 ft-Ib)

Check for good conditions of the clutch pu-
shrod boot.

PA436600000000

BODY

GEARBOX

1. Qil level check.

Remove filler plug @and verify that oil le-
vel reaches the lower edge of the related
hole. Top-up if necessary with the prescri-
bed oil; clean plug and tighten it.

2. 0il change.

a. Remove drain plug @from sump and
filler plug @

b. Drain the oil completely (wait 15 mi-
nutes at least); then clean drain plug @
and tighten it.

c. Fill with the quantity and quality of oil
snezribed through filler hose @

Gearbox fluid

AGIP Rotra SX 75W90

IP Pontiax HDS 75W90
SHELL Spirax HD 80WS0

Quantity:
1.650 kg (3.64 Ib)

1 Filler plug
2 Drain plug

00-89

PROPELLER SHAFT

Lubricate the propeller central coupling by
packing approximately 15 g (0.52 oz) of the
specified grease in the plug supplied for this
purpose @

Grease for propeller central coupling.
AGIP Grease 15
SHELL RETINAX A

DIFFERENTIAL

1. 0il level check.

Remove filler plug @and verify that oil le-
vel reaches the lower edge of the related
hole. Top-up if necessary with the prescri-
bed oil; clean plug and tighten it.

2. 0il change.

a. Remove drain plug @from sump and
filler plug (1.

b. Drain the oil completely (wait 15 mi-
nutes at least); then clean drain plug @
and tighten it.

c. Fill with the quantity and quality of oil
prescribed through filler hose @
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Differential fluid

AGIP Rotra SX 75W90

IP Pontiax HDS 75W90
SHELL Spirax HD 80W90

Quantity:
1.250 kg (2.76 Ib)

i

_.-:_7_,,_‘; 5 2 / )
‘/7,./ i f r.‘il i { Q»D / /

1 Fiiler plug
Drain plug

FRONT AXLE AND SU-
SPENSION

CHECK

1. Set vehicle on lift.

2. Check good conditions and wear de-
gree of suspension components.
Replace all the worn components in com-
pliance with the procedures described in
Unit 21.

3. Check tightening of bolts and nuts (re-
fer to: Service Data and Specifications). If
bolts and nuts are loosened, set the vehi-
cle in the nominal trim corresponding to
static load (refer to: Check of Vehicle
Trim), and tighten the bolts and nuts loo-
sened, to the prescribed torque.

4, Check shock absorbers for any oil
leaks or damges.

July 1989

ADJUSTMENT OF WHEEL
BEARINGS PRELOAD

After replacement or disassembly of bear-
ings, carry out the related adjustment
operating as follows.

For bearing replacement refer to: Unit 21.

Grease bearings with the prescribed
quantity of grease.

1. Lock the nut securing hub to

20 thru 24 N-m
(2 thru 2.5 kg-m; 15 thru 18 ft:Ib)

torque, rotating hub, at the same time, by
4 thru 5 turns to facilitate bedding of bear-
ings into their seats and to prevent bevel
races from being damaged by rollers.

2.  Loosen nut and re-tighten it to the
prescribed torque.

5 thru 10 N-m
(0.5 thru 1 kg-m; 3.7 thru 7.4 ft-ib)

3. Unscrew nut by 90° and insert the
split pin. If the nut notch and the hub sup-
port hole are not aligned, screw the nut to

the minimum angle required to insert the

split pin.

00-90

4. By means of a mallet, strike the hub
support end, and verify that washer is not
blocked (washer shall result to be easily
movable, by using a screwdriver as a lever,
in one of the washer radial holes).
Should the washer be blocked, remove
split pin and unscrew the nut enough allow
the split pin to be inserted into the hole on
hub support,
previously used.
Strike the hub support end with a mallet;

perpendicular to that

then repeat the washer backlash check.

REAR AXLE AND
SUSPENSION
CHECK

1. Set vehicle on lift.

2. Check for any loosening, wears or
damages in the components of rear axle
and suspension.

Replace all the worn components in com-
pliance with the procedures described in
Unit 25.

3. Check tightening of bolts and nuts
{refer to: Service Data and Specifications).
If bolts and nuts are loosened, set the vehi-
cle in the nominal trim corresponding to
static load (refer to:'Check of Vehicle trim),
and tighten the bolts and nuts loosened,
to the prescribed torgue.

4. Check shock absorbers for any oil
leaks or damages.

CHECK OF VEHICLE
TRIM

PRELIMINARY OPERATIONS

1. Set vehicle in running order, with
fluids at the max level, and spare wheel.
2. Check that tyres pressure is that
prescribed.

3. Set vehicle on lift.

4. Load the vehicle, arranging loads as
per figure.

PA436600000000
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Static load equivalentto two passengers.

Load equivalent to one passenger
A+ B =4% + 2456 =735 N
(50 + 25 = 75 kg; 110 + 55 = 165 Ib)

5. Raise vehicle, disconnect antiroll bars
of front and rear suspensions, front and
rear shock absorbers.

6. Shake vehicle a few times in order to
obtain a good setting of suspensions.

FRONT TRIM

Check the front trim measuring dimensions
A and B shown in the figure.

Front trim dimension
B-A=24 +5mm (094 + 0.201 in)

The dimension measurement is to be car-
ried out for the front right suspension as
well as front left suspension.

PA436600000000

Dimension measurement

**n2sure dimensions A and B, using the
below mentioned tools and setting the
graduated movable stem of tester in the
fully withdrawn position.

— Tool A.4.0146

— Tool A.4.0149

—  Tool A.4.0151

Dimension A measurement

1. Position tool A.4.0146 on the vehicle
resting plane.

2. Screw probe @ into upper hole of
tool @ head. Release screws @ and ®,
then tighten screw @ with the graded
stem fully withdrawn.

Rest the tool on the outer plane of ruler and
skim lower end of hub support with the up-
per part of probe, as shown in the figure.

.3. Tighten screws @ and @; the tool

is now reset.

Probe
Tool for suspension trim check
Screw
Screw
Screw

OB WK =

00-91

Dimension B measurement

4. Move tool @on inner plane of ruler;
release screw @ withdraw the graduated
stem until skimming the lower part of lever
support with probe @ head, as shown in
the figure; then tighten screw @

1 Tool for suspension trim check
2 Screw
3 Probe

Measure the real dimension of front trim
on the graduated stem, in correspondence
with the upper edge of sleeve.

E=B - A
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REAR TRIM

Check the rear trim by measuring dimen-
sion C between end-of-travel buffer and
differential axle.

Rear trim dimension
C=33+£5mm
{1.304 + 0.204 in)

CAR TRIM ADJUSTMENT

Front Trim

In order to adjust the front trim, follow

these instructions.

. Remove the front spring working as
instructed in Unit 21 - Helical Springs.

e Fit the appropriate shim @ between
the spring @ and lower cap @,
assembling it with the bevel facing
upwards.

July 1989

1 Spring

2" Shim

3 Lowercap

® Reassemble the spring and check
front trim again.

Rear Trim

In order to adjust the rear trim, follow the-

se instructions.

. Remove the rear spring, working as
instructed in Unit 25 - Helical Springs.

. Select a suitable shim @ from the
spare parts and fit it between the
spring @ and upper resting cup. The
shims should be available in the fol-
lowing sizes:

6.5-11.5-16.5 - 21.5 mm
(0.26 - 0.45 - 0.65 - 0.85 in)

L Should a correction of over 21.5 mm.

(0.85 in) be necessary, spring replace-
ment is strongly recommended, pay-
ing close attention that the springs
belong to the same load class.

° Reassemble the spring and check rear
trim again.

WHEEL ALIGNMENT

CHECK OF FRONT WHEELS
ALIGNMENT

To carry out the check and adjustment of
front wheels alignment, perform the follow-
ing preliminary operations.

— Check that tyre pressure is that
prescribed (refer to: Wheels and
Tyres).

—  Set the vehicle to the nominal trim
corresponding to the static load.

—  Measure the front trim dimension E
and dimensions C and T related to
rear trim (refer to: Check of Vehicle
Trim).

—  Check for any deformations of rims.

— Lock the brake pedal in the fully
pressed position in order to prevent
wheels from turning, when moving
them from side to side on rotating
plates.

1. Toe-in

On aligned wheels, check that the steer-
ing wheel épokes are centered.

If required, withdraw the steering wheel
and center the spokes.

a. By means of the suitable equipment
verify that the toe-out value is that prescrib-
ed.
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|

j-szc

b
|
|
1
z
|
W

Running direction

Toe-in value
D-E=3=1mml(0.12 + 0.04 in)
a = 14
¢ Rim = 365 mm (14.37 in)

Furthermore, verify the following condition
along the steering tie rods.

G — H=5mm(0.20 in)

b. If necessary, adjust the toe-out
dimension by acting on the length adjusting
devices of both the central and lateral tie
rods, in order to meet the previously
specified conditions.

2. Camber angle.
Checking is to be performed on both
wheels.

B =20 + 30

Maximum difference between right and left
wheel.

PA436600000000

3. Caster angle,

Checking is to be performed on both
wheels.

y = 1°30" & 30°

Maximum difference between right and
left, wheel.

20"

If the caster angle is not that specified, car-
ry out adjustment by working on the lock-

nut @ of the trailing arm @

1 Locknut
2 Trailing arm

00-93

Slight caster variations, within the
tolerance range allowed permit a slight drift

of vehicle to be adjusted.

4, Maximum steering lock.

& = 28°30°
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FRONT AND REAR BRA-
KES

BRAKE SYSTEM

1. Check of brake system.

a. Visually check for any damages and
oxidation in the piping of the brake hydrau-
lic system. Also verify that piping is cor-
rectly secured.

b.  Check for any fluid leaks in correspon-
dence of the hydraulic system unions.
c. Ifrequired, tighten unions to the pre-
scribed torgue.

@ : Tightening torque
8 thru 10 N-m
(0.8 thru 1 kg-m)
(0.6 thru 7.4 ft-1b)

d. Check for restrictions or cracks in the
servobrake vacuum intake. Also verify that
it is correctly secured. '

2. Check of brakes fluid level.

a. Verify that the fluid level reaches the
max mark indicated on reservoir.
Top-up if necessary, with the prescribed
fluid.

Brakes - clutch fluid

ATE “S"”

AGIP Brake Fluid Super HD

IP Auto Fluid FR

ALFA ROMEO Brake Fluid
b. In the event of low fluid level, check
the braking system to identify any leaks.

AL AL L1y

1 Brake master cylinder
2 Brake fluid reservoir

July 1989

3. Brakes fluid replacement.

a. Connect a hose to bleeder screws of
front and rear wheels, and drain the brake
system fluid into a container.

CAUTION:
Fluid is corrosive. Do not drip brake
fluid on painted surfaces.

b.  Refill system with new oil and bleed
air from the system. (Refer to: Unit 22 -
Bleeding the Brake System).

Use only the specified fluids, taken, from
original sealed tins to be opened only when
ready to use. The filling operation is to be
carried out with the filter inserted into re-
servoir.

WARNING:

If brake pedal travel is long and spon-
gy. it means that air bubbles are pre-
sent. If so, repeat system bleeding.

4. Servobrake check.

a. Check wear degree of vacuum hose
and the related connections.

Check also that servobrake is free from
dents.

b.  Check for any cracks or restrictions
in the vacuum intake hose.

Also verify that it is correctly secured.

FRONT BRAKES

1. Check of pad wear and replace-
ment.

Min. pad thickness
A =7 mm (0.28 in)

For pad replacement refer to: Unit 22 -
Emergency Brakes - Front Brakes

2. Disc check.

With the pads disassembled, check brake
disc wear.

00-94

%
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Disc thickness wear limit
S =10.7 mm (0.42 in)

For disc replacement refer to: Unit 22 -
Emergency Brakes - Front Brakes

REAR BRAKES

1. Check pad wear, replacing as ne-
cessary.

Operate as for the front brakes.

For pad replacement refer to: Unit 22 -
Emergency Brakes - Rear Brakes.

2. Disc check.
a. With the pads disassembled, check
brake disc wear.

; rﬁ ‘..r;_x_;ﬁ&—:;@tﬁ;

Disc thickness wear limit
S =75 mm (0.30 mm)

b.  For disc replacement refer to: Unit 22 -
Emergency Brakes - Rear Brakes

STEERING SYSTEM

CHECK OF THE UNIT

1. Check for seizing or stiffness when
the steering wheel is moved in both direc-
tions.

2. Rotate steering wheel clockwise and
counterclockwise, and check for excessi-
ve backlash. Should the adjustment ba re-
quired, refer to: Unit 23 - Steering Box.
3. Tighten (where required) the steering
box connection points (refer to Unit 23 -
Tightening Torques.

4. Check ball and flexible joints of stee-
ring wheel tie rods; replace them if worn.
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CHECK OF STEERING BOX OIL
LEVEL

1. Check the oil level in the steering box
{(by removing the plug ® shown in the fi-
gure).

2. Check the worm and roller for play;
(see Unit 23 - Steering - Technical Specifi-
cation and Features - Checks and Adju-
stment - Steering Unit Clearance Adju-
stment).

TYRES 1. Check anchors making sure they are
not loose on mountings.

2. Check seat belt wear degree.

3. Check for proper working condition

TYRE PRESSURE CHECK

With the tyres at the ambient temperatu- of buckles and tongues.

re, check that pressure is at the prescribed 4. Fasten seat belts and check if, in the
values; restore if necessary (refer to: event of sudden movement, they are
Wheels and Tyres). The spare wheel must promptly locked.

be at the highest value. If not so, check retractor locking system.

If the condition of any seat belt com-
BODY ponents is doubtful, replace the who-
le belt assembly.
LOCKS AND HINGES
1. Lubricate locks and hinges.
2. Adijust lock strikers.

SEAT BELTS

WARNING:

. If seat belts are to be washed, do
not use chemical detergents or
solvents, since they could dama-
ge the buckles.

® After a serious accident involving
beit stress, replace same, even if
apparently not damaged.

TROUBLESHOOTING AND CORRECTIVE ACTIONS

TRANSMISSION
Trouble Probable cause Corrective action
Clutch slips (Engine r.p.m. does not correspond to vehicle speed, particularly when accelerating
or going uphill).
(Trouble diagnosis procedure)
— Engage parking brake
— Press clutch pedal and engage the 4th speed
— Increase engine speed, and gradually release the clutch pedal; if vehicle
does not move and engine does not stop, clutch is slipping.
¢ Gasket worn or wet with oil 4 Replace the worn components
* [nsufficient load of pressure plate diaph- 4 Replace pressure plate
ragm spring
PA436600000000 00-95 July 1989
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Trouble

Probable cause

Corrective action

Clutch noisy (Trouble diagnosis procedure)

— Noisy when pressing the pedal

— Noisy when clutch is engaged

Thrust bearing and/or support dama-
ged

Clutch unit faulty

a Replace thrust-bearing and/or support

a Check clutch

Noisy with stationary vehicle
(clutch checked)
{speed gear to neutral)

Propeller shaft and/or related support
faulty

¢ Check propeller shaft and related

supports

Noisy when running
(clutch checked)

— Noisy only when gearbox is
engaged

— Noisy also with gearbox to
neutral

— Noisy during both acceleration
and deceleration and pick-up

— Necisy when taking a curve

0Oil level in the gearbox casing insuffi-
cient

Bearings damaged
Gears worn or damaged

Qil level in the differential casing insuf-
ficient

Differential and/or wheel bearings da-
maged

Pinion - crown mating defective
Axle shafts damaged

Differential faulty

Top-up and eliminate any leaks

a m Replace bearings
4 m Replace gears

Top-up and eliminate any leaks

® Replace bearings

@ Check mating
@® Replace the faulty components

@ Check

Speed engagement/disengagement
difficult

— If engagement is noisy

— If engagement is not noisy

(Trouble diagnosis procedure)
— Disengage clutch and engage reverse gear
— Shift into neutral and, after a short interval, engage the reverse speed

Deciutching defective

Outer and/or inner gearbox linkage faul-
ty

Synchronizers inefficient

a4 Check clutch and related control

m Check linkage

m Replace synchronizers
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SUSPENSIONS

Trouble

Probable cause

Corrective action

Noisy when running

Make sure that wheels are correctly secured

* Connections of shock absorber and/or
suspension arms damaged

A Replace the faulty components

e Shock absorbers unloaded & Replace
* Wheel bearings damaged A Replace
Vehicle drifts e Tyres defective or incorrect pressure Check

e Wheel alignment incorrect
e Resistance from brakes

* Faults in the steering wheel linkage

Check and restore
Check brakes

Check linkage

STEERING WHEEL

Trouble

Probable cause

Corrective action

Steering wheel shock
(suspensions checked)

= Steering wheel linkage connection de-

fective

* Steering box loosened or damaged

Check

Check and restore

Steering wheel stiff and/or noisy
(suspension checked)

Make sure that tyres are correctly
inflated

¢ Kuocking in the steering box

¢ Adjust or replace

PA436600000000
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BRAKES

Trouble

Probahle cause

Corrective action

Poor braking action

— Pedal raises against driver's feet

— Pedal lowers; its travel is often
long

(Trouble diagnosis procedure)

— With engine stopped, press brake pedal repeatedly
— Start engine keeping brake pedal pressed

* Servobrake inefficient
* Pads worn or wet with oil
® Fluid leaks from system

® Master cylinder and/or plungers ineffi-
cient

® Airin the system

B Replace
Replace and eliminate any leaks
Check and restore

Check and restore

K Carry out bleeding

Vehicle drifts when braking
(suspensions checked)

® Tyres pressure incorrect
* Pads and discs worn or wet with oil

* Brake calipers faulty

Restore correct pressure and check tyres
Clean and/or replace. Eliminate any leaks

Check

Vehicle held back when running

® Parking brake faulty

¢ Brake master cylinder and/or calipers
faulty

* Parking brake control sticking

Check and adjust

Check

Check and adjust

Noisy and vibrations when braking

* Pads deformed or wet with brake fluid

* Brake discs scratched

Replace pads and eliminate any leaks

B Grind or replace discs

4 Refer to Unit 12
m Refer to Unit 13
¢ Refer to Unit 15
@ Refer to Unit 17
A& Refer to Unit 21 - 25
& Refer to Unit 22
¢ Refer to Unit 23
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SERVICE DATA AND SPECIFICATIONS
ENGINE MAINTENANCE

TECHNICAL DATA - CHECKS AND ADJUSTMENTS

Vilve iy ok snglos) 0.400 thru 0.450 (0.076 thru 0.018)

Intake i iod 0.450 thru 0.500 (0.018 thru 0.020)

Exhaust y mm (in)

Alternator - pump belt tensioning
400 thru 450 N (41 thru 46 kg; 90 thru 101 Ib)

On assembly
Minimum value (cold) 250 N (25 kg; 55 Ib)
300 thru 350 N (31 thru 36 kg; 68 thru 79 1b)

Re-tensioning

Ignition
Timing (1)
+100
Static R 0 50
d
acanee advance degrees 7° £1°(2)
.p.m. 4
Max r.p 5400
Ll advance degrees 34° - 37

(1) Timing values must be measured on vacuum ad-
vance calibrator tube disconnected.
(2} Before T.D.C.
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COMPLETE CAR

Fuel system

pider][2) Spidor i3
Spider
= f o +100
Engine idle r.p.m. (speed gear into neutral - clutch engaged) r.p.m. 750 =~ 850 900 0
Exhaust CO percentage at idle r.p.m. % in vol, =<o0s5 <35
Exhaust HC values at idle r.p.m. p.p.m. =100 p.p.m. -
kPa 284.3 thru 323.6 29.4 thru 44.1
bar 2.8 thiu 3.2 0.294 thru 0.441
Fuel delivery pressure Kglind 2.9 thru 3.3 0.30 thru 0.45
Bl 41.2 thiu 46.9 4.96 thru 6.4
kPa 400 29.4 thru 44.1
bar 4 0.294 thru 0.441
Fuel system tightness test pressure ki i 0.30 thru 0.45
p.S.i. 58 4,26 thru 6.4
FLUIDS AND LUBRICANTS )
Refer to: Recommended Fuel and Lubricants - Approximate Refill Capacities
WHEELS AND TYRES
As regards tyre pressure, refer to paragraph ““Wheels and Tyres"
TIGHTENING TORQUES IN-m (Kg-m; ft-1b)]
Item (Spider]#]

20

TIGHTENING OF CYLINDER HEAD NUTS (%)
A) On reassembly
1. cold engine Nuts

B) After 2000 km (1500 miles)
1. cold engine Nuts

74 thru 82 (7.5 thru
8.4; 55 thru 60)

82 thru 88 (8.4 thru
9; 60 thru 65)

77+ 79N'm
(7.9 + 8.1kg *m
57 + 581t-1b)
86 <+ 88 N'm
8.8+ 9kg *m
63 <+ 651t -Ib)

Nuts securing camshaft caps (1)

20 thru 22 (2 thru 2.25; 15 thru 16)

Spark plugs tightening (2)

25 thru 34 (2.5 thru 3.5: 18 thru 25)

Nut securing control gear on variable valve timing

with wrench A.5.0232

86 thru 94 (8.8 thru

device (1) 9.6; 65 thru 71)
on nut axis 108 thru 118 (11 thru -

12; 79 thru 88)
Variable valve timing device cover 59 (6; 43) -

Fixing of variable valve timing device on camshaft tang

98 thru 118 (10 thru
12; 72 thru 88)

(*) During first free maintenance operation as per step B
(1) In oil
{2) In oil ISECO: Molikote A

July 1989
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COMPLETE CAR

MAINTENANCE OF MECHANICAL COMPONENTS AND BODY

TECHNICAL DATA - CHECKS AND ADJUSTMENTS

Axles and Suspensions

N A+ B =490 + 245 = 735

Vehi i d di
S, ol inresiet) (kg; Ib) (50 + 25 = 75; 110 + 55 = 165}

Front trim mm (in} E=8-A=24 + 5(0.94 = 0.20)
Rear trim mm (in) C =33 + 5(1.30 = 0.20)
Front toe-out (2) mm {in) D-E=3=1(0.12 < 0.04)
Front toe-out angle a = 14
Wheel rim diameter mm lin) ¢ = 365 (14.37)
Tie-rod length m (in) G — H =5 mm (0.20 in)
Camber angle (2) B =20 + 30
Max RH/LH difference 40
Front caster angle (2) v = 1°30" + 30"
Max RH/LH difference 20
Max steering lock (2) & = 28730

(1) After loading, move care up and down to settle suspensions. Suspension trim is to be carried out with vehicle in running order,
(2) Values referring to vehicle in nominal trim, corresponding to static load.

Braking system

Front disc brakes

Disc min thickness mm (in) 10.7 (0.42)
Rear disc brakes
Disc min thickness mm (in) 7.5 (0.30)
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COMPLETE CAR

TIGHTENING TORQUES

Front suspension

Item N'm kg'm ft-lb
Wheel hub nut; first tightening 20 thru 24 2 thru 2.5 14.8 thru 17.7
Wheel hub nut; second tightening 5 thrul0 0.5 thru 1 3.7 thru 7.4
Nuts securing upper and lower ball and socket joints to the steering knuckle 74 thru 83 7.5 thru 8.5 54.6 thru 61.2
Nut securing the steering arm to the steering knuckle 39 thru 44 4 thru 4.5 28.8 thru 32.5
Bolts securing the lower wishbone to the body 55 thru 58 5.6 thru 5.9 40.6 thru 42.8
Bolt sacuring the upper wishbone to the body 108 thru 134 11 thru 13.6 79.7 thru 98.8
Screws securing the front arm to the body 22 thru 27 2.2 thru 2.8 16.2 thru 19.9
Nuts securing the lower ball and socket joint tG the half wishbones 80 thru 90 8.2 thru 9.2 59 thru 66.4
Bolt securing the front arm to the upper wishbone 37 thru 46 3.8 thru 4.7 27.3 thru 33.9
Scraws securing the front brake caliper to the steering knuckle 74 thru 83 7.5 thru 8.5 54.6 thru 61.2
Nuts securing the track bar ball and jocket joint 47 thru 54 4.8 thru 5.5 34.7 thru 39.8
Front and rear brakes
Item N'm Kg'm ft'ib
Hydraulic brake system pipe unions (indicative value to be achieved with a wrench) 8 thru 10 0.8 thru 1 5.8 thru 7.2
Screws securing the front brake caliper to the steering knuckle 74 thru 83 7.5 thru 8.5 54.6 thru 61.2
Screws securing the rear brake caliper to the carrier 44 thru 54 4.5 thru 5.5 32.5 thru 39.8
Nuts securing the servo brake to the pedal unit case 12 thru 15 1.2 thru 1.5 8.9 thru 11.1
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COMPLETE CAR

Rear suspension

Item N'm Kg'm ft:lb
Bolts securing the trailing arms to the bodywork 80 thru 98 8.1 thru 10 59 thru 72.3
Bolts securing the trailing arms to the axle 108 thru 133 11 thru 13.6 79.7 thru 98.1
Nut securing the reaction triangle to the bodywork 100 thru 123 10.2 thru 12.6 73.8 thru 90.7
Screws securing the reaction triangle to the bodywork 39 thru 45 4 thru 4.6 28.8 thru 33.2
Nut securing the stabilizer bar link rod to the bodywork 32 thru 34 3.3 thru 3.5 23.6 thru 25,1

Propeller shaft

Item N'm Kg'm ft:lb
Bolts securing the front flexible coupling to the gearbox fork and to the propeller shaft 54 thru 56 5.5 thru 5.7 39.8 thru 41.3
Bolts securing the intermediate propeller shaft flanges 37 thru 39 3.8 thru 4 27.3 thru 28.8
Bolts fixing the rear propeller shaft flange to the differential 37 thru 39 3.8 thru 4 27.3 thru 28.8
Nut fixing the flange and center carrier to the front propeller shaft 98 thru 137 10 thru 14 72.3 thru 101.1

Steering

Item N'm kg'm ft-lb
Screws fixing the steering box cover 23 thru 25 2.3 thru 2.5 17 thru 18.4
Bolts securing steering box to body 51 thru 53 5.2 thru 5.4 37.6 thru 39.1
Nut securing the steering art to the output shaft 123 thru 137 12.5 thru 14 90.7 thru 101.1
Bolts securing the crank to the body 44 thru 53 4.5 thru 5.4 32.5 thru 39.1
Bolts securing steering linkage 47 thru 54 4.8 thru 5.5 34.7 thru 39.8
Nut securing steering link ball joint to steering knuckle 39 thru 44 4 thru 4.5 28.8 thru 32.5

PA436600000000 00-103
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COMPLETE CAR

SPECIAL TOOLS

Reference
Identity N° Denomination

page
A.2.0143 Tool for rear spring assembly/removal . Unit 25
A.2.0169 Tool for front spring assembly/removal Unit 21

00-20
A.2.0423 Tool for clamping valve timing variator

00-23
A.4.0146 Ruler for suspension trim check 00-93
A.4.0149 Tool for suspension trim check 00-93
AL4.0151 Probe for suspension trim check 00-93

ED_

00-20

A.5.0103 Wrench for turning camshaft 00-76
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COMPLETE CAR

s Reference
Identity N° Denomination
page
] ’ 00-20
A5.0232 55 mm wrench for ring nut securing cam- s 00-21
shaft sprocket 00-23
\\
A.5.0242 Wrench for valve timing variator cover Q ) 00-22
A.5.0274 Wrench for tightening valve timing varia- 00-21
tor on camshaft 00-22
€.1.0108 Dial 1 thecki al s it
B B ¢ ial gouge lor checking valve caps 00-75
C.1.0132 Multi-purpose tester
00-31
C.1.0136 Tester interface 00-31
C.2.0014/0001 Four - column vacuum gauge for throttle
o : 00-79
th C.2.0015
alignment (to be used wi 2.0015) 00-80
C.2.0020 Adapter, gas analyser tap on manifold (to 00-81
be used with C.2.0053)
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COMPLETE CAR

July 1989

Ref
Identity N° Denominstion eference

page

C.2.0053 Hose for CO check probe Q) 00-81
00-20

C.6.0122 Tool for checking T.D.C. 00-76
C.6.0203 Toal for variable valve timing device as- 00-18
sembly 00-19
C.9.0032 Tester and intertace connecling cable 00-31
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ENGINE MAIN MECHANICAL UNIT
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ENGINE MAIN MECHANICAL UNIT

ENGINE REMOVAL AND INSTALLATION

FOREWORD

Given the multiple nature of the operations
to be carried out as regards removal and
installation of the engine power packs, the
operator is advised to read the operating
procedures carefully, combining this with
a close study of the assembly illustrations

Screw securing lower part of side walls
Righthand side spring support

Screw securing upper part of side walls
Righthand side bracket

Gearbox

Cross member

DU BWN =

July 1989

which provide a general picture, indispen-
sable but necessarily incomplete, of the
power pack in question.

This approach will allow the mechanic to
acquire the correct techniques for working
on each type of card without neglecting im-
portant technical data, cautions or warn-

ings.

7 Screw

8 Rubber washer

9 Gear supporting rubber bushing
0 Nut

1 Washer

01-2

ENGINE STAND LOCA-
TION

The following illustration shows the posi-
tion of the various supports securing the
power pack to the car body.

DETAIL B

DETAIL A : Rear stand

DETAIL B : R.H. side support
(L.H. support is
symmetrical)

PA436600000000
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Coolant expansion reservoir
Coolant delivery hose, to heater
High coolant temperature indicator cable
Vacuum intake hose for servo brake
Intake duct
Clamp
Rubber duct
Guard
Air flow transmitter wire
Cover with air flow sensor
Wiring for timing and r.p.m. sensor
Thermostat to radiator hose
High veltage wire
Qil vapour delivery hose, to separator
Evaporative solenoid valve
Fuel vapour return pipe -
Full throttle oil vapour return hose
Throttle switch cable
Wiring for idle speed actuator
Vent hose from throttle body to expansion resevoir
Fuel delivery hose
System ground wiring

tarter supply cable
Starter field cable
Engine oil pressure indicator cable
Alternator lamp cable
Alternator supply cable
Terminal board
Minimum oil pressure sensor cable
Coolant return hose, from heater
QOil feedback hose
Pressure regulator
Fuel return hose
Accelerator control rod
Electro-injector control cable
Coolant temperature sensor cable
Coolant temperature indication cable

ENGII
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ENGINE MAIN MECHANICAL UNIT

NGINE COMPARTMENT SECTION - INJECTION VERSION
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ENGINE MAIN MECHANICAL UNIT

ENGINE COMPARTMENT SECTION - CARBURATTERS VERSION

OIS
=
@\\— \: s /‘.‘

@H ”_*w‘mqw

¢ :@

oh S

X / .nl..ow

il

——,

—M : g/ =
WY | Neidises

[/ Yy
[
A

L~

= ;@x\.\
Y B

PA436600000000

01-4

July 1989



Coolant expansion reservoir hose
Intake manifeld

Coolant delivery hose (to radiator)
Vacuum servo line

Coolant temperature warning light cable
Battery

Coolant return line (from heater)

LT cable

HT cable

Coolant temperature gauge cable

@ ~N 0O 0B AN -

<]
- O

Vent hose from thermostat to expansion reservoir
Clamp

w N

Max. blow-by hose

Clips

Starter supply cable

Starter field cable

Engine oil pressure indicator cable
Alternator

ity
U

=

ok sl
W e N>

Llinimum oil pressure sensor cable
Heat quard

Alternator warning light cable
Charge cable

Fuel suction line

Fuel pump

Ly}
=

[ LS T A ]
N =

NN
L& S ]

Fuel delivery line

B
o

Screws
Choke cable sheath

SIS
@ ~i

Accelerator linkage

p]
w

Choke cable




ENGINE MAIN MECHANICAL UNIT

ENGINE REMOVAL - INJECTION VERSION

PRELIMINARY OPERATIONS

1. Drive the car onto the elevator and
lock the front wheels with suilable safety
blocks.

CAUTION:
If the engine is hot, handle carefully to
avoid burns.

Remove the front hood as instructed in
Unit 56 - Hoods - Engine Hood - Removal
and Installation.

REMOVAL OF ENGINE COM-
PARTMENT PARTS

The reference numbers in the following
procedure refer to the figure “Engine Com-
partment Section”.

1. Disconnect positive and
negative terminals from the bat-

tery.

2. Cooling circuit removal.

a. Remove the radiator as instructed in
Unit 07 - Engine Cooling System - Radia-
tor - Removal.

b. Remove the thermostat to radiator
hose

¢.  Detach the expansion reservoir hose
from the lower part of reservoir

d.  Detach the throttle body-expansion
reservoir vent hose :

e.  Detach the coolant return hose
(from heater) from the water pump.

i Detach the coolant delivery hose

(to heater) from the throttle valve.

3. Air supply circuit removal.

a.  Loosen the screw of clamp @ and

remove the rubber duct from the in-

take duct @

b.  Detachthe servobrake vacuum intake

hose @

. Detach the fuel vapour return pipe
from the evaporative solenocid valve

15).

PA436600000000

4.  Fuel supply circuit removal.

CAUTION:

The fuel supply circuit is under
pressure; it is therefore advisable to
empty the fuel tank prior to detaching
the delivery hose and in any case, after
removal, to hold the hoses high up.
Ensure furthermore that suitable
equipment for safe operation is
available in the workshop.

a.  Disconnect the hose delivering fuel
@ to the electro injectors from the fuel
distribution manifold.

b.  Disconnect the fuel return hose @
from the pressure regulator @ .

5. Disconnecting the ac-
celerator control.

a.  Disconnect the accelerator control rod
@ from the throtlle opening control.

6.  Oil vapour feedback circuit

removal.

a. Disconnect the hose , delivering oil
vapour to the separator, from the camshaft
cover.

b.  Disconnect the full throttle oil vapour
return hose @ from the intake duct.

c. Detach the oil fecdback hose

from the engine block.

d.  Remove the intake duct @

7. Wiring removal.

a. Disconnect the following electric

wires, preferably removing them from the

part indicated.

— High voltage wire @ from the igni-
tion coil.

—  Supply wires@and alternator lamp

from terminal board @ on the

lefthand ‘side of the car, having
previously removed the guard .

—  Minimum oil pressure sensor wire
from the sensor itself.

—  Supply wire @ and field wire @
from the starter motor.

—  Oil pressure indicator wire @ from
the bulb on the base.

01-5

—  Electroinjector control wires @ from
the electroinjectors.

—  Wiring of the coolant temperature sen-
sor for the injeclion system i
from the sensor  on tho engine head.

— Coolant temperature indicator wire
@from the bulb on the engine head.

— Hight coolant temperature warning
lamp wire @ from the thermal con-
tact on the engine head.

— Throttle switch wire from the
throttle switch.

— Timing and rp.m. sensor wire from
connector

—  System ground wires @ from the
engine head.

— Idle speed actuator wire from
the actuator.

WARNING:

Slide the injection system electrical
wiring out from the upper part of the
engine.

Extricate the electrical wiring from any
clips and separate it from the engine
50 as not to impede its removal.
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ENGINE MAIN MECHANICAL UNIT

8. Engine removal.

a. Remove on both sides the scruws@
securing the upper part of the engine side

supports.
b.  Slide out the coller pin and unscrew

the nut @ sccuring the central track to the
steering box transmission. )

1 Screw
2 Nut
c. . Raisethe car and, as dictacted by the

operations to be carried out, remove the oil
sump cap and drain the oil, reinstall the cap
and screwing it tight on completion of the
operation.

d.  Unscrew the nuts securing the ox-
haust manifolds @ to the front exhaust

pipes @

e. Operate as indicated in Unit 13 - Gear-
box - 5 Gear Manual Gearbox - Removal,
steps 2-10 and 12-15, omitting gearbox oil
drain.

f.  Unscrew on both sides the nuts @
sceuring the lower part of the engine side

supports.

g. Disconncct the central spark plug
wires and remove spark plugs.

Lower tho car then hook a suitable hy-
draulic peaked crane to the engine raising
u-bolt provided for this purpose and, while
working at the lower part of the car on the
front end of the drive shaft to incline the en-
gine, aclivate the hydraulic crane and raise
the engine to a convenient height.

h. Lay the engine on the floor and
separate it from the gearbox by unscrew-
ing the corresponding nuts.

1 Exhaust manifold
2 Front exhaust pipe

July 1989
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ENGINE INSTALLATION

Install the engine by operating in reverse

order of removal and following these in-

structions.

*  Lubricate the following elements as
specified.

Clutch throwout bearing work
spot.

Clutch control fork ball-and-
socket joint washer.

Grease:
AGIP: Grease 33 FD
IP: Autogrease FD

° Dampen adjoining surfaces of the

gear lever bellows and support with
specified sealant.

Sealant:
DIRING Heldite

® " Observe the following locking torque.

[Tl : Tightening torque
Propeller shaft intermediate
flange clamping bolts
37 thru 39 N-m
(3.8 thru 4 kg-m)
(27.3 thru 28.8 ft:1b)

. Refill engine with the type and quan-

tity of prescribed oil (see Unit 00 -
Complete Car - Engine Maintenance).

PA436600000000



ENGINE MAIN MECHANICAL UNIT

ENGINE REMOVAL - CARBURETTERS VERSION

PRELIMINARY OPERATIONS

1.  Drive the car onto the clevator and
lock the front wheels with suitable safety
blocks.

CAUTION:
If the engine is hot, handle carefully to
avoid burns.

Remove the front hood as instructed in
Unit 56 - Hoods - Engine Hood - Removal
and Installation.

REMOVAL OF ENGINE COM-
PARTMENT PARTS

The reference numbers in the following
procedure refer to the figure "Engine Com-
partment Section".

p Intake system disconnection.

a. Release clips and clamp @ p
free hose @ and remove air filter case.
b. Disconnect vacuum servo line @
2. Cooling circuit disconnection.

a. Detach radiator as instructed in Unit
07 - Engine Cooling System - Radiator - Re-
moval.

b.  Disconnect vent hose @
thermostat.

c. Disconnect hose @ from coolant ex-
pansion reservoir.

d.

Disconnect heater return line from wa-
_ter pump.

e.  Disconnect heater delivery lin@from
intake manifold(3).

3. Fuel circuit disconnection.

a. Disconnect fuel and suction @ hose

from

CAUTION:

The fuel supply circuit is under
pressure; it is therefore advisable to
empty the fuel tank prior to detaching
the delivery hose and in any case, after
removal, to hold the hoses high up.
Ensure furthermore that suitable
equipment for safe operation is
available in the workshop.

PA436600000000

from the fuel pump @4 .

4. Accelerator disconnection.

a. Disconnect accelerator linkage @

from accelerator lever.

b. Release the choke cable and

sheath @ by loosening the three screws

69 .

5.. Wiring removal.

a.  Back off the four nuts and remove he-

at guard from alternator .

b.  Disconnectcharge cable @ and al-

ternator warning light cable @ ; retrieve

heat guard.

c. Disconnect the following electrical

cables and remove, preferably as indica-

ted.

-~ Minimum oil pressure cable
from sending unit.

~  HT cable (9) from ignition coil.

- LT cable from distributor.

—  Supply cable @ and field cable
from the starter motor.

- Engine oil pressure indicator cable
@ from bulb on base.

-~ Coolant temperature gauge cable
from sending unit on thermostat

- Coolanttemperature warning light ca-
ble @ from sending unit on cylinder
head.

Release cables from any clips and ar-
range them so they will not interfere
with engine removal.

Hereafter, reference should no longer be
made to the Engine Compartment View but
to the figures illustrating thie various ope-
rations.

01-7

6. Engine removal.

a. Back off screws ®5ecuring the up-
per body of the engine side mounts on both
sides.

b. Take out the cotter pin and back off
nut @ securing the centre rod @ to the
steering lever @

Screw

Engine side mount
Centre rod

Nut

Steering lever

ObWwN =

c. Raise vehicle if operations so requi-
re, remove plug from oil pan and drain oil;
on concluding remember to replace plug.
d. Operate as instructed in Unit 13 -
Gearbox - 5 Gear Manual Gearbox - Remo-
val-steps 2-10 and 12-25 without however
drawing the gearbox oil.

e. Back off six bolts @securing exhaust
manifolds @ to front of exhaust pipe @

July 1989



ENGINE MAIN MECHANICAL UNIT

1 Bolts
2 [Exhaust pipe front part
3 Exhaust manifold

f.  Back off nuts @ securing the engine
side mounts on both undersides.

T Nut

July 1989

g. Lower and turn the rearwards, lower
the car and disconnect the central spark
plug wires and remove spark plugs. Hook
on a suitable hydraulic lift.

h.  Tilt engine by acting on front end of
propeller shaft from below the car and at
the same time raise engine with lift.

i.  Rest engine on floor and separate from
the gearbox by backing off nuts.

ENGINE INSTALLATION

Install in reverse order of removal, adhe-
ring is these instructions.
® Lubricate these parts as specified.

01-8

Clutch thrust bearing base.
Washer on clutch release fork ball and
socket joint.

Grease:
AGIP: Grease 33 FD
IP: Autogrease FD

° Damper the gear lever bellows - sup-
port adjoining surfaces with recom-
mended sealant.

Sealant:
DIRING Heldite

*  Observe the following tightening tor-
que.

6’_] : Tightening torque
Bolts securing the intermediate
propeller shaft flanges
37 thru 39 N-m
(3.8 thru 4 kg-m)
(27.3 thru 28.8 ft-1b)

. Refill engine with the type and quan-
tity of prescribed oil (see Unit 0O -
Complete Car - Engine
Maintenance).
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ENGINE MAIN MECHANICAL UNIT

TECHNICAL SPECIFICATIONS AND FEATURES

SPECIFICATIONS

ENGINE SPECIFICATIONS

Spider [ ] %6
Spider X
(Spider XY
Type ) Otio cycle, 4-stroke
No. and arrangement of cylinders 4, in-line
Cylinder numbering
Bore-Stroke mm 84 x 88.5 78 x 82
(in) (3.31 x 3.48) (3.07 x 3.23)
Displacement em? 1962 1570
{cu.in) (119.72) {95.80)
Combustion chamber valume  em? 61.3 49
leui.in) (3.74) (3.11)
Power output DIN UG (120) T4 (109)
Maximum kW CLL (CV DIN) at 5800 rpm at 6000rpm
Max. torque DIN Nm (kgm) 157 (16.,4) 134 (14)
(b (116) (99)
at 4200 rpm at 4800 rpm
Octane rating RON (1) 91--951(2) =95

Engine oil pressure (4)
at 800 - 800 rpm

kPa (bar; kg/cm?; p.s.i.
at 5000 r.p.m. [ g pisit)

49.03 thru 98.06 (0.49 thru 0.98; 0.5 thru 1; 7.1 thru 14.2)
343.21 thru 490.3 (3.43 thru 4.90; 3.5 thru 5; 49.8 thru 71.7)

(1) Research Octane Number
(2) Unleaded fuel only

(3) Values to be recorded at operaling temperature (oil al 90°C)

PA436600000000
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ENGINE MAIN MECHANICAL UNIT

CHECKS AND ADJUSTMENT

—ax 0 +a —B 0 +8
‘VALVE TIMING DATA (1)
REFERENCE MARKS ON FRONT CAMSHAFT BEARING CAP
(viewed from flywheel side)
Spider]#]
(Spider FX)
Intake mm 0.400 thru 0.450
lin) (0.016 thru 0.018)
Clearance between cam heel radius and tappet head
Exhaust mm 0.450 thru 0.500
{in) (0.018 thru 0.020)
Intake B 12°45' 1
Angular position of timing mark on front bearing cap
Exhaust fex} -1° -4°
Intake mm 1 9
(in)
Nominal lift
Exhaust mm
. 9 9
tin)
VALVE OPENING AND CLOSING ANGLE CHECK =
(crankshaft rotation counterclockwise when <
viewed from flywheel side)
Unit of measure: mm (in)
S
Opening | near displacement of tappet (Sa) 0.25 (0.010) 0.25 (0.010)
pening Corresponding angular movement (BTDC) (a) 4" thru -3~ 20730 thru 23°30"
Intake
Closin Linear displacement of tappet (Sa) 0.25 (0.010) 0.256 (0.010)
R0 Corresponding angular movement (ABDC) (b) 65" hru 72° 32"30" thru 35"30"
3 Linear displacement of tappet (Ss) 0.20 (0.008) 0.20 (0.008)
Opening . i
Corresponding angular movement (BBDC) lc) 38"30" thru 41+30' 3830 thru 4130
Exhaust
Closi Linear displacement of tappet (Ss) 0.20 (0.008) 0.20 (0.008)
osing Corresponding angular movement (ATDC) (d) 14°30" thru 17°30° 14°30' thru 17°30'
{1) Engine cold
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ENGINE MAIN MECHANICAL UNIT

VALVE TIMING DIAGRAM
(crankshaft rotation clockwise when viewed from front)

= 7 16
'
Opens (BTDC) (a) 28°44" thru 21°44"* 47"
Intake Closing (ABDC) b) 90°28" thru 97°28'* 58"
Angle (c) 299°12" 285"
Opens (BBDC) {eh 5812 58"
Exhaust Close (ATDC) (e) 33748 34
Angle (f 272 272
' Range indicates timing angular span
CYLINDER LINERS, PISTONS, RINGS AND PINS
Cylinder liners
fe— 2
b
!
/ 10(0.39)
B
] H
AN l; l‘;- Measurement area
\;
T 5\
1
2600 % IS
(A
=* Y
#30 mm (1.16 in) for [Spider BE3 Unit of measure: mm fin)
(Spicter]#]
Description @m
Class A (Blue) 83.985 thru 83.994 77.985 thru 77.994
{3.3065 thru 3.3068) (3.0703 thru 3.0.706)
> . Class B (Pink) 83.995 thru 84.004 77.995 thru 78,004
Liner bore dia. (a)

(3.3069 thru 3.3072)

{3.0707 thru 3.0710)

Class C (Green)

84.005 thru 84.014
(3.3073 thru 3,3076)

78.005 thru 78.014
(3.0711 thru 3.0714)

Linear stand-out (1)

(b}

0.01 thru 0.06
(0.0004 thru 0,0024)

0.00 thru 0.06
{0.00 thru 0.0024)

Max. out of roundness

0.01 (0.0004)

0.01 (0.0004)

Max. ovality and taper (2)

0.01 (0.0004)

0.01 (0.0004)

{1) Check after fitting liner retainers and tightening nuts to 10 - 15 Nm (1 - 1.5 kgm; 7.4 to 11.1 {tIb)

(2] Max. limit along entire liner length (a)

PA436600000000
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ENGINE MAIN MECHANICAL UNIT

Piston rings

Unit of measure: mm (in)

Description

(Spider][#)

Spider g1}

Ring thickness

Top compression ring

1.478 thru 1.490
(0.0582 thru 0.0587)

1.478 thru 1.490

(0.0582 thru 0.0587)

(a)

2nd compression ring

1.478 thiu 1.480

Oil control ring

3.478 thru 3,490
(0.1369 thru 0.1374)

(0.0582 thru 0.058?)

1.728 thru 1.740

(0.0680 thru 0.0685)

3.978 thru 3.990

{0.1566 thru 0.1571)

Ring gap (1)

Top compression ring

0.30 thru 0.50

(0.012 thru 0.020)

0.30 thru 0.45
(0.012 thru 0.018)

(b)

2nd compression ring

0.30 thru 0,50
(0.012 thiu 0.020)

0.30 thru 0.45
(0.012 thru 0.018)

Oil control ring

0.25 thru 0.50
(0.010 thru 0.020)

0.30 thru 0.45
(0.012 thru 0.018)

(1) Fitted in checking fixture or cylinder liner

Pistons

Unit of measure: mm (in)

Description

(Spider]#)

(Spider i

Piston diameter {1)

{a)

Class A {Blue)

83.935 thru 83.945
(3.3045 thru 3,3049)

77.945 thru 77.955
(3.0687 thru 3.0691)

Class B (Pink)

83.945 thru 83.955
(3.3049 thru 3.3053)

77.955 thru 77.965
(3.0691 thru 3.0695)

Class C (Green)

83.955 thru 83.965
(3.3083 thru 3.3067)

77.965 thru 77.975
(3.0695 tru 3.0699)

Top compression ring groove width

(b)

1.525 thru 1.545
(20600 thru 0.0608)

1.535 thiu 1.555 (2)
(0.0604 thri 0.0612)
1920 thru 1,545 (3)
(0.0600 thru 0.0608)

2nd compression ring groove width

{c)

1.525 thru 1.545
(0.0600 thru 0.0608)

1. 775 hru 1.795
(0.0699 thru 0.0707)

Oil control fing groove width

{d)

3.515 thru 3.535
(0.1384 thru 0.1392)

47075 thru 47035
(0.1581 thru 0.1588)

Pin bore dia.

(e)

Black

22.000 thru 22.002 (0.86614 thru 0.86622)

White

22.003 thru 22.005 (0.86626 thru 0.86634)

(1) Measure at right angles to pin bore and at the following distance from lower edge of skirt: 17 mm (0.67 in)

(2) Borgo piston
(3) Mondial piston

July 1989
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ENGINE MAIN MECHANICAL UNIT

Piston pins

Unit of measure: mm (in)

Spider
Description 2] Spider B1-
(Spider 2]
Black 21.994 thru 21.997 (0.8659 thru 0.8660)
Pin diameter (a)
White 21.997 thru 22.000 (0.8660 thru 0.8661)
Pin clearance 0.003 thur 0.008 ((0.0001 thru 0.0003)

CRANKSHAFT, ENGINE BLOCK, CONNECTING RODS, BEARINGS AND FLYWHEEL

Crankshaft

AR ANAF s
_ | EB . -
:{ i /////1_

i
\J.q Ovality: XY
Taper: A-B

(ol
] el
|
Unit of measure: mm (in)
Spider
Description Sépdefi!:,
(Spider 7]
Standard Blue 59.951 thru 59.961 59.956 thru 59.966
(2.3603 thru 2.3607) (2.3605 thru 2.3609)

Main journal diameter (a)

Standard Red 59.961 thru 58.971 59.966 thru 59.976

2.3607 thru 2.3611) (2.3609 thru 2.3613)

Standard Blue 49.978 thru 49.988 (1.9676 thru 1.9680)
Crankpin diameter (b) e

Standard Red 49.988 thru 49.998 (1.9680 thru 1.9684)
Center main bearing journal width (c) Standard 30.000 thru 30.035 (1.1811 thru 1.1825)
Max. permissible main journal and crankpin ovality 0.007 (0.0003)
Max. permissible main journal and crankpin taper 0.01 (0.0004)
Max. crankpin misalignment relative to main journals 0.015 (0.00086)
Max. main journal eccentricity 0.04 {0.0016)
Max. crankpin offset (crankpin centerline to main journal centerling) |’ 0.3 (0.012)
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ENGINE MAIN MECHANICAL UNIT

Engine block

Unit of measure: mm (in)

Description

Spider | %)

Spider fX-}

Timing idler shaft bushing fitted 1.D. (alter reaming) (1)

20.677 thru 20.698 (0.8141 thru 0.8143)

Main bearing housing bore width (b) 63.647 thru 63.666 63.657 thru 63.676
(2.5058 thru 2.5065) (2.5062 thru 2.5069)

Center main bearing housing width over thrust faces {c) 25.15 thru 25.20 (0.990 thru 0.992)

Width between timing idler shaft bushings (2) (d) 47.720 thru 47.820 (1.8787 thru 1.8827)

(1) Should replacement become necessary, always replace both bushings

(2) Check with cover and gasket installed and tightened

Connecting rod

Unit of measure: mm (in)

fen e
Description
Small end bore 1.D. la) 22.005 thru 22.015 (0.8663 thru 0.8667)
Big end bore dia. (b) 53.695 thru 53.708 (2.1140 thru 2.1145)

July 1989
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ENGINE MAIN MECHANICAL UNIT

Connecting rod bearings

Unit of measure: mm (in)

Description

(Spider X¢]

Spider § -3

Standard Blue

1.835 thru 1.841 (0.0722 thru 0.0725)

Connecting rod bearing wall thickness (a)
Standard Red 1.829 thru 1.835 (0.0720 thru 0.0722)
Main bearings
a
Unit of measure: mm (in)
Description m
Standard Blue 1.835 thru 1.841 (0.0722 thru 0.0725)
Main bearing wall thickness (a)
Standard Red 1.829 thru 1.835 (0.0720 thru 0.0722)
Thrust rings
a,
Unit of measure: mm (in)
Description (Spider]#) 1.6
Thrust ring thickness (a) | Standar 2.310 thru 2.360
(0.0909 thru 0.0929)
PA436600000000 01-15
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ENGINE MAIN MECHANICAL UNIT

Flywheel

Unit of measure: mm (in)

Description

(Spicer T3
(Spider X3}

Center bushing fitted 1.D,

{a) After reaming

32.000 thru 32.025 (1.2598 thru 1.2608)

CAMSHAFT, TAPPET, SPRINGS, CYLINDER HEAD AND VALVES

Camshaft

ol
/kf 7 754 I
CZizz
Unit of measure: mm (in)
(Spider]]
o S Spider § X
Description SoiierEYR) 316
Camshaft journal diameter la) 26.959 thru 26.980 (1.0614 thru 1.0622)
Camshaft journal housing bore dia. (b) 27.000 thru 27.033 (1.0630 thru 1.0643)

Tappet

Unit of measure: mm (in)

e (Spider[ %]
Description Spider BT
Standard 34.973 thru 34.989 (1.3698 thru 1.3775)
Tappet diameter {a)
Oversize

35.173 thru 35.189
(1.3848 thru 1,3854)

July 1989
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ENGINE MAIN MECHANICAL UNIT

Springs

-
DR

Unit of measure: mm (in)

Description

TR0

Spring length with valve open

(a)

Quter spring

25.5 (1.00)

Inner spring

235 (0.93)

Load at length (a) - kg (bl

(a)

Outer spring

46.11047.9 (101.610 105.2)

Inner spring

24.87 10 25.73 (54.8 10 56.7)

July 1989
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ENGINE MAIN MECHANICAL UNIT

Cylinder head

>

Unit of measure: mm (in)

Description

O
(Spider FX5)

Spider § -]

Valve guide housing bore dia.

{a)

13.990 thru 14.018 (0.5508 thru 0.5519)

Valve guide O.D. (b) 14.033 thru 14.044 (0.5525 thru 0.5529)
Valve guide fitted 1.D. (after reaming) (c) 9,000 thru 9.015 (0.3543 thru 0.35489)
Intake 11.800 thru 12.000 (0.4646 thru 0.4724)
Valve guida stand-out (d)
Exhaust 16.300 thru 16.500 (0.6417 thru 0.6496) 11.800 thru 12.000 (0.4646 thru 0.4724)
Standard 35.000 thru 35.025 (1.3780 thru 1.3789)
Tappet housing bore dia. (e)
Oversize 35.200 thru 35,225 (1.3858 thru 1.3868)
Intake (1) 45.000 thru 45.025 42.532 thru 42.557
(1.7717 thru 1.7726) (1.6745 thru 1.6755)
Exhaust (1) 41.000 thru 41.025 38.532 thru 38.557
(1.6142 thru 1.6152} (1.5170 thru 1.5180)
Valve seat insert housing bore dia. (f)
Intake (2) 45,300 thru 45.325 42.832 thru 42.857
(1.7835 thru 1.7844) (1.6863 thru 1.6873)
Exhaust (2) 41.300 thru 41.325 38.832 thru 38.857
{1.6260 thru 1.6270) 1.5288 thru 1.5298)
Intake (1) 45,065 thru 45.100 42,597 thru 42.632
(1.7742 thru 1.7756) (1.6770 thru 1.6784)
Exhaust (n 41.065 thru 41.100 38.597 thru 38.632
(1.6167 thru 1.6181" (1.5196 thru 1.5209)
Valve seat insert 0.D. (g)
Intake (2) 45,365 thru 45.400 42.897 thru 42,932
(1.7860 thru 1.7874) (1.6889 thru 1.6902)
Exhaust (2) 41,365 thru 41.400 38.897 thru 38.932
(1.6285 thru 1.6299) (1.5314 thru 1.5328)
Seat insert face angle (ex) 120°
Min. cylinder head height after dressing (h) 111.5 (4.39)
Max. parallelism error between head faces 0.087 (0.034)
Max. head bottom face warpage 0.05 (0.002)

(1) Standard
(2) Oversize

July 1989
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ENGINE MAIN MECHANICAL UNIT

Valves

Unit of measure: mm (in)

©
0L L |l »
Spidor] %]
Description 0 X
g (Soider FID Spider R13
Intake 8.972 thru 8.987 {0.3532 thru 0,3538)
Valve stem diameter (a)
Exhaust 8.935 thru 8.960 (0.3518 thru 0.3528)
Intake 44,010 thru 44,150 41,000 thru 41,200
(1.7327 thru 1.7382) (1.6142 thru 1.6220)
Valve head dia. - ATE type (b)
Exhaust 40.010 thru 40.150 37.000 thru 37.200
{1.5752 thru 1,5807) (1,4567 thru 1.4646)
Intake 44.000 thru 44.150 41.850 thru 42,000
(1.7327 thru 1.7382) (1.6476 thru 1,6535)
Valve head dia. - Eaton-Livia type (b)
Exhaust 40.000 thru 40.150 37.000 thru 37.150
{1.6752 thru 1.5807) (1.4567 thru 1.4626)
PA436600000000 01-19
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ENGINE MAIN MECHANICAL UNIT

FITTING DATA

Unit of measure: mm (in)

o Spider [/
escription D 16
R0
Liner/piston clearance 0.040 thru 0.059 0.030 thru 0.049
{0.0016 thru 0.0023) (0.0012 thru 0.0019)
. 0.045 thru 0,077
Top compression 0.035 thru 0.067 (0.018 thry 0,030) (1)
ring (0.0014 thru 0.0026) 0.035 thru 0.067
o ; (0.014 thru 0.026) (2)
It g Bee CieRiBnoe Znd compression ring 0.035 thru 0.067 [0,0014 thru 0.0026)
Qil control ring 0.025 thru 0.057 (0.0010 thru 0.0022)
Pin/piston bore clearance 0.003 thru 0.008 (0.0001 thru 0.0003)
Black 0.008 thru 0.021 {0.0003 thru 0.0008)
Pin/small end clearance
! White 0.005 thru 0.078 {0.0002 thru 0.0007)
Blue 0.004 thru 0.045 ((0.0002 thru 0.0018)
Main bearing journal running clearance
Red 0.006 thru 0.047 (0.0002 thru 0.0019)
Blue 0.025 thru 0.060 (0,010 thru 0.024)
Crankpin running clearance
Red 0.027 thru 0.062 (0.011 thru 0.025)
Crankshaft end play 0.080 thru 0.265 (0.0031 thru 0.0104)
Big end end play 0.2 thru 0.3 (0.008 thru 0.012)
Camshaft journal running clearance 0.020 thru 0.074 (0.0008 thru 0.0029)
Camshaft end play 0.065 thru 0.182 {0.0026 thru 0.0072)
Tappet working clearance 0.011 thru 0.052 {(0.0004 thru 0.0020) !
Intake 0.013 thru 0.043 (0.0005 thru 0.0017}
Valve stem/guide
Exhaust 0.040 thru 0,080 (0.0016 thru 0.0031)
Valve guide interference fit 0.015 thru 0.054 (0.0006 thru 0.0021)
Seat insert interference fit 0.04 thru 0.10 (0.002 thru 0.004)
(1) Borgo piston
(2) Mondial piston
SHRINK-FIT TEMPERATURE
Component Temperature
Cylinder head (valve seat installation) 100°C (212°F)
Starter ring gear 120° to 140°C (248° to 284°F)
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ENGINE MAIN MECHANICAL UNIT

GENERAL REQUIREMENTS

FLUIDS AND LUBRICANTS

Application Type Denomination Quantity

Rear main bearing cap seals FLUID UNION CARBIDE CHEMICALS CO: Ucon As required
Lubricant: S50HB-5100
MILLOIL: Lubricant for rubber

Norm. 4500-17502

Crankshaft seals (front and rear)

— Outer surface OIL Engine oil As required
— Lip GREASE ISECO Molykote BRZ Norm. 3671-69841 As required
Engine oil oiL* AGIP SINT 2000 10W40 Norm. 3631-69352
— Routine changes - pan and filter IP SINTIAX 10W40 Norm. 3631-69352 6.0 kg (13.2 Ib)
— Cylinder head well (1) SHELL Super Plus Norm. 3631-69352 0.415 kg (0.91 Ib)
Motor Qil 10W50 per well (2)
Spark plug threads OIL ISECO: Molykote A Norm. 4500-18304 As required
(1) Fill only after camshaft removal * Classiflication: SAE 10W50
(2) With cylinder head completely dry APl SE
ASTM SF
SEALANTS
Application Type Name Quantity
Front cover screws (to head) (1) SEALING DIRING: Curil Norm. 3522-00017 As required
COMPOUND
Camshaft cover contact surface (1) SEALING DIRING: Heldite Norm. 3522-00015 As required
COMPQUND
Fiywheel screws (2) SEALING LOCTITE 270 (green) Norm. 3524-00009 . As required
COMPOUND
* Timing variator spigot on
camshaft [l (2)

(1) To remove traces of old gasket from cylinder head or block faces use butyl acetate or methylketone
(2) Before applying sealing compound, remove all traces of old sealant from threads using a suitable brush and compressed air

Always degrease threads using trichloroethylene or chlorothene

M rorinjection versions
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ENGINE MAIN MECHANICAL UNIT

ABRASIVES

Application Type

Name

Quantity

Valves and valve seats GRINDING PASTE

for valves

SIPAL AREXONS: Carbosilicium
Norm. 4100-31502

As required

TIGHTENING TORQUES

Unit of measure: N-m (Kg'm; ft:lb}

Item

(Spider]#)
2.0/

Main bearing cap nuts (wet)

46 thru 49 (4.7 thru 5; 33.9 thru 36.1)

Flywheel screws (with specified sealant)

110 thru 113 (11.2 thru 11.5; 81.1 thru 83.3)

Connecting rod cap nuts (wet)

49 thru 52 (5 thru 5.3; 36.1 thru 38.4)

Crankshaft pulley nut (wet)

187 thru 195 (19 thru 20; 137.9 thru 143.8)

Variator on camshaft

98 thru 117
(10 thru 12; 72.3 thru
86.3)

Variator gear lockring (wet)

108 thru 118
(11 thru 12; 79.7 thru
87.0)

Cylinder head nut tightening sequence (1)

al On head installation proceed as follows:
— with engine cold, tighten progressively in proper sequence with washers,
nuts and threads lubricated

b) After 1000 km (620 mi.), slacken nuts one at a time by one turn in proper
sequence when engine is cold, lubricate washer .. © " contact surfaces
and retighten

77 < 79N'm

74 thru 82 (7.5 thru (7.9 + B1kg *m
8.4; 55 thru 60) 57 + 581t-Ib)
B6G =+ BBN-m

82 thru 88 (8.4 thru
9; 60 thru 65)

8.8+ 9kg 'm
63 <+ 651t *1b)

Camshaft bearing cap nuts (wet)

20 thru 25 (2 thru 2.5; 14.8 thru 18.4)

Main bearing locknut (wet) 2 thru 3
(0.2 thru 0.3:
1.5 thru 2.2)

Camshaft cover knobs 10 thru 14 -
(1 thru 1.4;

7.4 thru 10.3)

Front cover and walter pump nuts

14 thru 22 (1.4 thru 2.2; 10.3 thru 16.2)

Spark plugs

25 thru 34 (2.5 thru 3.5; 18.4 thru 25.1)

Coolant temperature sending unit on intake manifold

34 thru 39 (3.5 thru 4; 25.1 thru 28.8)

High coolant temperature indicator sending unit on cylinder head

20 thru 25 (2 thru 2.5; 14.8 thru 18.4)

July 1989

Thermostat cover screws

10 thru 16 {1 thru 1.6; 7.4 thru 11.8)

(1) Proceed as described in paragraph b) for service coupons A and B
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ENGINE MAIN MECHANICAL UNIT

TROUBLESHOOTING AND CORRECTIVE ACTIONS

Trouble Probable cause Corrective action

Engine noisy. Excessive oearing journal or crankpin | Replace bearings and/or thrust rings
Crankshaft knocks clearance and/or excessive play at thrust

rings
Pistons and connecting rods knock ® |mproper installation Remove and install correctly

® Pin shifts sideways Remove and install correctly
Camshafts and valves knock * Excessive valve clearance Adjust

* Bad tappet fit Replace

* Failed valve spring Replace

* Worn camshafts Replace
Water pump noisy Excessive impeller shaft bearing clearance | Replace water pump

Other mechanical problems

Burnt valves * Incorrect valve clearance Replace and adjust clearance
® Failed valve spring Replace
Excessive piston and cylinder liner * Bad piston fit Install correctly
wear o ) -
*  Poor quality oil Use suitable oil
* Air cleaner dirty or ineffective Replace air cleaner
¢ Fuel mixture too rich Adjust or replace carburetter
Damaged connecting rod bearing * Oil starvation Check lubrication system
* Poor quality oil Use suitable oil
* Crankpins worn or out-of-round Re-cendition or replace
* Crankpin/bearing grade mismatched Replace
Damaged main bearing * Qil starvation Check lubrication system
® Poor quality oil Use suitable oil

® Main bearing journals worn or out-of- | Re-condition or replace
round

¢ Main journal/bearing grade mismatched | Replace

Timing chain and chain tensioner e Worn chain Replace
noisy . . . J
® |Incorrect chain tension Adjust tensioner
* Noisy tensioner Replace
Incorrect ignition timing Distributor incorrectly installed Adjust
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ENGINE MAIN MECHANICAL UNIT

Lubrication

Trouble Probable cause ; Corrective action
Qil leakage * Loose drain plug Tighten
¢ |eakage past oil pan gasket Replace gasket

* |eakage past camshaft cover gasket | Replace gasket and seals
and/or seals

* |Leakage past crankshaft seals and | Replace worn gasket and seals

gaskets
» |eakage past filter gasket Tighten filter
Low oil pressure ® Clogged pressure regularing valve Clean valve
*  Poor quality oil Change oil
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FUEL SYSTEM

INJECTION FUEL SYSTEM

IGNITION AND INJECTION SYSTEM

FUNCTIONAL DESCRIPTION

The fuelis sent from the tank . lo the
injectors by means of the two elec-
tric pumps @ and @ and through the
fiter (12).

The pressure regulaior@ according to
the vacuum detected in the intake
plenum chamber@. adjusts the fuel
pressure in the manifold @ in order to
keep constant the dilference between
the fuel pressure and the pressure in tho
plenum chamber.

When the fuel pressure exceeds the
maximum specified value (3 bar; 45
p.s.i.), the pressure regulalor forces the
exceeding fuel fo return to the fucl tank.
In this way, the quantily of the injected
fuel only depends on the injection time
oslablishod by the eloctronic control unit
@ according to the signals received
from the sensors which monitor the fol-
lowing engine operational data:

- rp.m.

- crankshalt angular position

- conditioning compressor actuation
- intaken air quantity

- intaken air temperature

- engine temperalure

- engine load

- baltery voltage

- exhaust gas emission.

The quanlily of intaken air is monitored
by the airflow sensor @ the function of
which is to quantify the air flow and send
a signal 1o the eleclronic control unit
which accordingly dotermines the exact
quantity of fuel.

A sansor @ moniloring the tempera-
ture of the intakon air is located insido
the air flow meter.

This sensor delivers a signal to the
electronic control unit so that a compen-
salion of the injection time according 1o
the variation of the air/fuel weight ratio
can be carried out.

July 1989

Tho engine temperature is monitored by
the special sensor @ dipped in the
coolant.

The air enters the intake manifold
through the air flow sensor and then
reaches the throttle valve body@

The throltle valve body is equipped with
a switch @ made up of two mi-
croswitches; the first conltrolling the
minimum opening and delivering a sig-
nal for a throttle valve 0° (fully closed) to
1° angle; the second delivering a signal
forthrottle valve opening angles exceed-
ing 72°.

The two microswitch signals roaching
the electronic control unit allow the fuel
culoll control during deceleration with
“throtlle valve closed” condilion and
r.p.m. higher than 1080 (engine at run-
ning temporatura), and the mixture an-
richment control in acceleration, when-
ever, being the throtlle valve opening
angle grealerthan 72°, itis necessary to
increase the fuel quantity to be injecled
into the cylinders, so as o reach the
required r.p.m. al the soonest.

Theidle speed aclualoris installedon
the air circuit by-passing the throltle
valve body; the aclualor pass seclion,
should the throttle valve be closed or

slightly open, allows an air flow inde-,

pendent of the gas control 1o pass
through upon command from the elec-
tronic control unit.

Consequently the aclualor task is lo
keep the idle speed always constant
throughout the operating conditions (lor
example, should the condilioning com-
prossor be acluated, the electronic con-
lrol unit increasas, via tho actuator, the
r.p.m. up lo the raled value allowing a
higher quantity of airto enter the plenum
chamber by-passing the throttle valve).
The intaken air from the throttle valve
body enters the cylinders through the
plenum chamber.

04-2

(ML4.1 MOTRONIC SYSTEM)

The ignilion advance only depends on
the r.p.m. and the engine temperalure.
The ignition lime is obtained from an
electronic control unit programmed
value corrected according to intaken air
temperalure, engine temperalure and
baltery voltage measurements.

The sensordesigned for the detection of
the engine liming and r.p.m. @ is an
inductive type, the operalion of which is
due to the variation of the magnelic field
generated by the passage of the gear
teeth (impulse emitting wheel) splined
on the crankshalt.

The ignition advancae is processed by a
programmed map inside the control unit,
in relation with the engine load and
r.p.m.; the value obtained is oplimized
according to the intaken air and engine
lompaoraturos.

Should the final value considerably dilfer
from the one established by the pro-
grammed map, the injection time is in-
creased to ensure enough interval from
knocking limit.

The camshalt (intake side) is equipped
wilh an electro-mechanical-hydraulic
timing varialor @ which modifies the
intake timing (advance) in order to in-
take a higher quantity of air.
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Ignition coil

Qil vapor separalor

Igniticn distributor

Fuel pressure regulator

Plenum chamber

Solencid valve

Throtile valve body

ldle speed actuater

Throttle min/max opening swiich
Fuel manifold

Carbon canister

Fuel filter

Fuel main pump

Fueitank

Secondary fuel pump (submerged)
Relay unit

Fuel vaperirap

Check valve

Airinlet valve

Catalytic converter

Lambda sensor

Igaiticn and injection centrel unit
(MOTRONIC hiL4.1)

Fuel delivery hose
Electreinjecicrs

Engine coolant temperature sen-
ser

Intake duct

Alr flow meter

Intaken air temperature sensor
Air filter

Spark plugs

Timing and r.p.m. sensor

Timing variater
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16
17
13
19
20
21
22

Fuel tank

Tank filler

Cas vapor separa‘or

Air inlet valve

Check valve

Fuel delivery

Fuel pressure regulator

Oil vapor breather hose

Oll breather hose

Qil vaper return hose

Qil vaper separator
Fuel-return line

Gas vapor intake hose (from sole-
ncid valve to plenum chamber)
Solenocid valve

Gas vapor intake hose (from gas
vapor filler to solenoid valve)
Pienum chamber

VWashing hole

Carbon canister

Fuel filter

Gas vapor hose

Fuel main pump

Fuel secondary. pump



FUEL SYSTEM

EVAPORATIVE
EMISSION CONTROL
SYSTEM

Gas vapors, emanaling from fuael tank
@, are collected through a suitable
connection piping in a vapor-liquid sepa-
ralor@. which returns the condensate
to the fuel tank.

The non condensated gas vapors out-
come the separator@from the upper
connection and reach the carbon canis-
ter @ through the check valvo@and
the fuel vapor line .

The vapor flow is controlled by a sole-
noid valve which opens (or closes)
according to the signals received from
the MOTRONIC control unit.

In fact, this unit controls the solenoid
valve opening whenever the air flow
rate passing throughthe sensaris highor
than the pre-established threshold
valuo; thus, al the idle r.p.m., the evapo-
rative solenoid valve is closed and gas
vapors can only bo lixad on the activad
carbons contained in the canister .

When the solenoid valve @ is opened,
the canister @ washing starts; during
this operation, due to the pressure difler-
ence, the aclived carbons are "washed”
by an air stream flowing in the carbon
canister through the hole @

Due to the vacuum action, the gas va-
pors and the atmospheric air are led to
the plenum chamber and then into

the combustion chamber.

The valve @ allows only outside air to
onter, in order to keep the fuel tank and
the gas vapor circuit at the atmospheric
pressure.
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GENERAL MAIN
INFORMATION

- Never disconnect the ballery
when the engine has been started
or the contact has been energized
(Ignition key In "Mar" position);
otherwise severe and irreversible
damages lo the electric and elec-
tronic components of the system
control unit may occur

- DBefore slarling the engine, make
sure that the batlery terminals are
correctly fastened

- Never start tha enigne by using a
rapid charge power supply

- Completely disconnect the batlery
from the system belore recharging

- Do not start the engine in case of
olectrical conneclions intarrupted or
components removad from  their
soats

- Do not ground any high/low vollage
paits and do not break any connoc-
lion while the engine is running

- Remove the electronic control unit if
the vehicle shall be furnace-painted
at temperatures higher than 80 °C
(176 °F)

- Always disconnect the electronic
control unit, should an ancillary
equipment be installed. Check the
ancillary equipment for proper op-
eration with the electronic control
unit disconnected. It is strictly ad-
vised not to shunt any electric con-
nection from the electronic control
unit harness

- DBefore intervening on the various
syslem components, verify the ab-
sence of unplugged conneclors, un-
fastened clamps and cut or clogged
hoses
Never connect or disconnect the
plug from the electronic control unit
leads with ignition on

- Never ground high/low voltage
cables for test purposes

- Make sure that shielded wire con-
nectors are properly plugged

- Verily the ignition system and spark
plug efficiency and check that the

04-5

liming cover is not wet or cracked.
Make sure that the cables betwaoen
coil and distributor and distributor
and spark plugs are properly con-
nected and that the insulation does
not show traces of burning or abra-
sion

Before replacing any fuse, remove
the ignition key; should a fuse re-
peatedly blow, troubleshoot the
shorted circuit; never replace afuse
with a piece of cable.

The blown fuse must be replaced by
anotherone having the same amper-
age

TEMPERATURE OF THE
CATALYTIC CONVERTER

Excessive temperature in the cata-

Iytic converter during driving can
cause damage to the alumina mono-

lith thereby lowering its conversion

efficiency as well as causing damage

to the container and to the vehicle
or paossibly constituting a fire hazard,

Engine malfunctions that can cause

catalytic converter overtemperature

are:

— Spark plug fouling on one or
mare cylinders.

— Defective electric fuel pump or
fuel filter clogged fuel pressure
(too low).

—  Defective injectors.

— Air cleaner element very dirty.

— Engine  accelerator  control
linkage out of setting.

— Engine and related devices not
set to factory specifications.

— Leaks at the exhaust pipe up-
stream of the lambda sensor.

—  Faulty pressure regulator.

— Battery voltage (too low) {or
defective charging circuit).

Driving methods that can cause

catalyst overtemperature are:

—  Fuel tank too low.

— Engine overloading for pro
longed period of time e.g. when
racing the engine, pulling trailers
or climbing long hills or grades.

— Driving or coasting with the
ignition turned off,
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PRECAUTIONS TO BE TAKEN

LOoNOOAEON—

Use only unleaded gasoline (95
RON =90 PON).

Do not allow the fuel tank to
become empty.

Never operate the engine with a
spark plug lead disconnected or
ground the spark plug.

AIR INTAKE CIRCUIT

Never overload the engine for a
prolonged  period. Be  careful
wiien pulling trailers or when
climbing long hills or grades.
Do not turn off ignition while
driving in any condition or
coasting.  Vchicle must  be
stopped before shutdown.

Avoid parking over or in vicinity

of combustible materials such as;
dry grass, spilled fuel, dry leaves,
rubbish, etc.

Do not tamper with any com-
ponent of the emission control
system. It is prohibited by law.
The life of the calalytic converter
depends on perfect engine main-

tenance.

Idle speed actuator

Throttle valve body

By-pass hose

Fuel manifold

Intake duct

Air flow sensor

Air filter

Qil breather hose

Oil vapor return hose

Qil vapor breather hose

Fuel pressure regulator

Oil vapor separator

Gas vapor return hose (from sole-
noid valve to plenum chamber)
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16

17
18
19
20
21

Sclenoid valve

Gas vapor return hose

(from carbon canislor lo solenoid
valve)

Gas vapor return hoso

(from fuel lank to carbon canister)
Canislar washing holo

Carbon canister

Plenum chamber

Fuel return hose

Fuel delivery hose

04-6

After reassembling the compo-
nents of the air supply circuit,
make sure of the clrecuit tight-
ness downstream the air flow
sensaor. ‘

Also check the correct fitting of
the electric conneclors and sys-
tem grounding polnts.
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AIR CLEANER

Sleeve
Duct

s W —

Gaskets

REMOVAL

To remove the air cleaner unit;

1. Disconnect the rubber duct @ from
the air flow sensor @

2. Disconnect the connector from the air
flow sensor @

3. Release the clips of the cover @ and
remove the latter together with the air flow
sensor. Also remove the air cleaner element
®.

4. If necessary, unscrew the screws
securing the pan @ to the bodywork and
remove the pan.

5. If necessary, unscrew the clamp
screws and remove the air flow sensor @
from the air cleaner cover

PA436600000000

Rubber duct
Air flow sensor

—“ OO N®

INSPECTION AND CHECKS

1.  Thoroughly clean the air cleaner ele-
ment by blowing compressed air at a low
pressure. If necessary replace the cleaner
element.

2. Press on the air flow sensor floating
flap and check that it rotates without jerk-
ing, or binding.

If necessary, clean the inner surfaces of the
air flow sensor with a cloth.

REASSEMBLY

Reassemble the air cleaner in reverse order
of disassembly.

»  Place the cleaning element on the air

04 -7

Coupling flange
Air cleaner cover
Air cleaner element
Air cleaner pan

0 Clip

cleaner pan, according to the mark in-
dicating which is the top side.

. If the air flow sensor has been
separated from the air cleaner cover
replace the gaskets placed botween
them on reassembly.

AIR FLOW SENSOR

REMOVAL

1. Loosen the rubber duct @ clip and
disconnect the duct from the air flow sen-
sor

2. Disconnect the connector @
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3. Relcase the cover @ clips and
remova the cover together with the air flow

sansor @,

Duct

Air flow sensor

Air flow sensor connector
Air filter cover

P-SE AT N )

4. Unscrew the screws outlined in the
figure and remove the air flow sensor from
the air cleaner cover.

INSPECTION AND CHECKS

Press the throttle valve of the air flowy sen-
sor and check that it rotates without jerk-
ing, or binding, until it abuts. If necessary,
clean the inner surfaces of the air flow sen-
sor with a cloth.

July 1989

REASSEMBDBLY

1. Reassemble tho air flow sensor in
reverse order of disassembly, replacing the

gaskets.

THROTTLE

REMOVAL

1. Disconnect pipes @, ® and @
from the throttle.

2. Disconnect the accelerator rod con-
trol @ from the lever on the throttle.

3.  Unscrew the screws securing the duct
@ to the cam cap, loosen the clamp

@ and disconnect the duct from the throt- -

tle.
4. Disconnect the connector @ from
the switch on the throttle.

Throttle swilch conneclor

Clamp

Intake duclt

Coolant-to-throtlie body deliver pipe
Accelerator control linkage

Cooling system vent pipe

Delivery pipe from throtile body 10
heater

~NoOonsEONn—

04-8

5.  Unscrew the screws sccuring the
throttle to the plenum chamber then
remove the throttle and associated gasket.
6. Il necessary, removo the switch from
the throttle.

REASSEMBLY

Reassemble in reverse order of removal,

following these instructions:

. Place a new gasket between the
throttle and plenum chamber.

. Top up the cooling fluid in the tank
to the correct level.

. Carry out calibrations and adjustment
(see: Calibration and Adjustment).
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THROTTLE VALVE
MIN/MAX OPENING
SWITCH

REPLACEMENT

1. Disconnect the battery.

2. Unplug the connector @ from the
switch @.

3. Backolff thetwo screws @ and re-
move the swilch. :

-t

Connector switch

2 Throttle valve
switch

3 Switch fixing scrow

min./max. opening

4. Install and adjust anew swilch (see
paragraph "Calibration and Adjust-
ment").

PA436600000000

IDLE SPEED
ACTUATOR

REPLACEMENT

1. Disconnect the baltery.

2.  Unplug the connector @,
3 Disjoin the by-pass hose @.
4

Back olf tho clamp fixing screw @
and remove the idle speed actuator

By-pass hoso
Screw

ldle spced actualor
Connector

BN =

5. While reinstalling the idle specd
actualor pay a special attention to the
following steps:

. The by-pass hose fixing clamp must
be tightened enough to prevent air
leaks.

. The cleclric connector must be fully
heme pressed into its secat on the ac-

tuator,

04-9

[2 B0 % I S

OIL VAPOR
SEPARATOR

REPLACEMENT

1. Disjoin the oil vapor breather hose
@, the oil vapor return hose @
and the oil recovery hose Q.

2. Back off the two screws @ and
remove the oil vapor separator @.

Qil vapor separator
Qil recovery hoso
Qil vapor return hose
Qil vapor breather hose
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LN AEON -

Plenum chamber

Grommet

Connoctor

Idle speed actuator

Idle spaed actuator fixing clamp
By-pass hose

Sorvo brake vacuum intake pipe
Cooling system vent pipo

Throtlle valve min/max opening swilch

July 1989

PLENUM CHAMBER

Fluid delivery pipe from throtlle valve
body to heater

Connoclor

Wrinklod slocve

Intake duct

Sleevo

Clamps

Thratlle valve body

Fluid delivery pipe Irom thermostat 1o
throttle valve bady

04-10

Qil vapor return hose

Sleeve

Pressuro regulator vacuum intake pipo
Qil vapor breather hoso

Qil recovery pipe

Qil vapor scparator

Gas vapor intake hose (from tho evapo-
rativo solonoid valve)

Gaskot

PA436600000000
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REMOVAL

Refer to the exploded view and operale
as follows:

. Loosen the clips and detach pipos
@ DC?s)connecl piping . from
the plenum chamber.

3. Disconnect the conncclor@lrom
the idle speed actuator.

4. Detach the idle speed actualor@
by removing the fixing clamp

5 Disconnect the connector

from the throtlle valve min/max opening
switch.

6. Disconnect the accelerator control
rod from the lever on tha throttle

7. Disconnect cooling system pipes
©) (). (9) e (17) from the throttle.

8. Loosan the plenum chamber clips
at the sleaves on the intake mani-
fold.

9. Unscrew the screws securing the
plenum chamber to the bracket on tho
cylinder block.

10. Loosonthe clamp @ and remove
the plenum chqmber@togelher with
the throttle 5

11. Working at the bench, unscrew the
screws securing the throtlle fo the
plenum chamber then separate the lat-
ter, retrieving the gasket @ '

REASSEMBLY

Reassemble in reverse order of removal,

following these instructions.

. Place a new gasket between the
throttle and plenum chamber.

. If necessary, replace the sleeves bet-
ween the plenum chamber and intake
manifolds.

. Top up the coolant in the tank to the
correct level.

. Carry out calibrations and ad-
justments (see: Calibrations and Ad-

justments).
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FUEL SUPPLY CIRCUIT

CAUTION:

Prior to replacing supply circuit com-

ponents, follow thoso instructions

carofully:

a. Check that suitable tools allowing
safo operation aro available in tha
workshop (extinguishers)

L. Disconnect the baltery

c. Put the fuel removed from the
tank in a suitable containar with
safety cover.

WARNING:

Having reassembled the fuel supply
circuit componaonts, ensure that the
circuit is sealed at a pressure of 3 bar
(45 p.s.i.).

FUEL TANK

REMOVAL

1. Remove the plug on the fuel filler and
suck the fuel from the tank using a pump.
2.  Remove the inner lining of the lug-
g&gc compartment, move to one side the
lateral one (left side) and remove the cover
of the secondary pump level sensor.

3. Loosen the two fucl feed line clips@
and slide out the pipe. '

4.  Loosen the two clips @ of. the vent
and return plpes®and remove the latter,
5. Loosen the clip @and slide out the
fuel feed line

1 Clip

2 Clip

3 Fuel feed line

4 Clip

5 Vent and return pipes
6 Fuel inlet pipe

04-11

G. Unscrew the eleven screws securing
the tank cover to the bodywork. Then
remove the cover.

7. Slide out the four clectrical connec-
tions @ of the secondary pump and fuel
level sensar.

1 Electrical connections

8. Unscrew the six screws securing the
tank to the bodywork and remove the en-
tire tank.

9. If necessary, dismantle the tank into
its component parts.

INSPECTION AND CHECKS

Check that the tank is neither cracked nor
deformed; replace as necessary.

REASSEMBLY

1. Install the tank in the car in reverse
order of removal operations taking care to
correctly reconnect the electrical connec-
tors and escape pipes and tighten
thoroughly the pipe clips.
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FUEL LEVEL SENSOR
AND SUBMERGED
PUMP

REPLACEMENT

1. Remove the luggage trunk floor lining.
2. Loosen the clip @and slide off the
fuel feed line @

1 Clip
2 Fuel feed line

3. Slide off the four electrical connec-

tions @ of the fuel level sensor and

submerged pump, unscrew the six screws
and slide out the whole unit.

1 Electrical connections
2  Screws

4. Check that the fuel level sensol‘@,
submerged pump@and associated elec-
trical connections are efficient.

When reassembling, replace the gasket if
it shows signs of damage.

July 1989

1 Fuel level sensor
2 Submerged pump

FEED LINES

REMOVAL

WARNING:
Only remove the feed lines when ab-
solutely necessary.

1. Place the car on the lift.
2.  Remove the plug on the fuel filler
then, using a suitable pump, suck the fuel

from the tank.
3. Loosen the clips at the ends of the

lines to be removed.

WARNING:
Plug the rigid pipes and the hoses to
provent dirt and dust getting in during

roniu val,

INSPECTION AND CHECKS

1. Check that the hoses are not porous
and show no sign of deterioration; replace
any hose that is not intact.

2. Check that the rigid pipes are not rus-
ty, clogged or dented.
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REASSEMBLY

Reassemble the lines carefully in reverse
order of removal operations, observing the
following warning.

WARNING:

a. Carefully remove the closing clips
on the circuit joints.

Do not over tighten the clamps as
this could damage the pipes.

b. Do net twist or bend the rigid
pipes when reassembling the lat-
ter on the car.

c. Start the engine and check that
there are no leaks from the joints.

MAIN FUEL PUMP

REPLACEMENT

1. Place the car on the lift and discon-
nect the baltery.

2. Working from beneath the car,
disconnect the pump power supply wires

3. Crimp pipes @ and @ then loosen
the clips and disconnect the pipes from the
pump.

4. Loosen the bolt @ and remove the
pump @

Pump supply wires
Pipe

Bolt

Pump

Pipe

U D WN -

PA436600000000



FUEL SYSTEM

5. Assemble the new fuel pump, secur-
ing it with the corresponding clip then
reconnect the pipes.

WARNING:

A spare pump is provided, sealed, fill-
ed with protecting oil and with the
connectors plugged closed.

It is not necessary to empty it on
assembly.

6. Reconnect the pump power supply
wires, taking care not to mix them up.
7. On completing assembly, remove the
pliers on the fuel feed lines and reconnect
the battery.
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FUEL FILTER

REPLACEMENT

1. Place the car on the lift.

2. Working from beneath the car, crimp
pipes @ and @, loosen the clips then
disconnect the pipes from the filter.

3. Unscrew the bo[r@ and slide out the
filter (2.

/@.‘

Filter
Bolt
Pipe

SN =

4. Assemble a new filter making sure
that the arrow points in the direction shown
in the previous figure.

Proceed in reverse order of removal and re-
move the fuel feed line pincers.
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FUEL PRESSURE
REGULATOR

REPLACEMENT

1. Disjoin the vacuum intake pipe ®.
2. Disjoin the fuel return hose @.
3. Back off the two bolts @ and

remove the pressure regulator @ by
disjoining it from the fuel manilold.

CAUTION:

Work with caution; the feed circuit
may be under pressure.

Suitably plug the plpes.

Vacuum intake pipe
Fuel pressure regulator
Bolt

Fuel return hose

& =

4. Relfit a new pressure regulator by
reversing the disjoining operations.
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INJECTORS

INSPECTION AND CHECKS
1. Injectors: correct opoening check.

A visual index of injector functionality is
provided by comparing the spark plug
electrodes.

—  Black color corresponds to a mixture

that is too rich.
—  Light color corresponds to a mixture
that is too lean.

2. Injector seal check.

a. Detach the injector set from the fuel
feed manifold, working as indicated in
“Replacement”, keeping the fuel supply
system connected.

b. Disconnect the injector connectors.
c. Activate the starter motor and check
that there are no fuel leaks from the injec-
tors, otherwise replace the faulty injector.

REPLACEMENT

Removal

1. Disconnect the battery.

2. Remove the rubber duct @

3. Disconnect the high voltage wires
from the spark plugs and coil then re-
move the distributor cap together with
the wires.

4. Disjoin the by-pass hose @
the oil vapor return hose @from the
intake duct @

5. Unscrew the screws securing the
air ‘intake duct (3) 1o the cam cover,
slacken the clip fastened to the throtile
and remove the duct.

6. Disconnectthe connoclors@l;om
the coolant temperature transmitter
bulbs.

7. Detach the pipe @ from the
throttle.

8. Detach the pipo@trom tho pres-
suro regulator.

9. Disconnect the injoctor feed con-

and

neclors.

10. Disconnect pipes @ and@from
the feed manifold and pressure regulator

July 1989

CAUTION:
Weork with caution: the food circuit

may be undor prossura.

@2)-.

3 f\L

11. Unscrow the nut (10) securing the
fualfeed manifold to the support bracket;
unscrow the injeclor securing screws
and remove them together with the fual

feed duct.

(-

s iy
ol & SF
7

0 @r

By-pass hoso

Rubber duct

Intake duct

Qil vapor roturn hoso

Liquid dolivery pipe from thermostat to
throtlle body

Coolant temperalure sender connec-
tors for control units and cluster

04-14

s

==

—

7 Vacuum intake pipe for prossure regu-
lator

8 Fuol prossuro rogulator

9 Excoss fual roturn pipo

10 Nut socuring fuel distributor manifold

11 Fuel supply pipe

12 Fuel distributor manifold
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12. Replace the faulty injcctors by work-
ing as follows:

WARNING:

Prior to replacing any injector, check
the position of the connector on the in-
jector in order to achieve the sama
position when assembling the new in-
jector.

a. Cut the pipe @ using a welder,
remove it from the fuel manifold and keep

the bushing @

Electroinjector supply pipe
Fuel distributor manifold
Bushing

Flange

Rubber gasket

Seeger ring

O-ring

NOU s WK -

b. Assemble a new injector pressing the
bushing and fuel pipe on the fuel distributor
manifold home against the actual bushing.
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WARNING:

The injector should be placed on the
distributor manifold with the connec-
tor facing upwards as countermarked
during disassembly.

In order to put the injector into place
it is advisable to dampen the as-
sociated rubber hose with fuel; under
no circumstance use grease or vase-

g,

Reassembly

1. Replace the O-ring @

2.  Assemble the injectors in their hous-
ings, making sure that the seal ring @ is
positioned correctly.

1 Flange

2 Electroinjector securing screw
3  Washer

4  QO-ring

5 Seal ring

3.  Assemble the remaining components
n reverse order of removal operations,
following these instructions:

. Top up cooling fluid lo corract level.
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CHECK VALVE
REMOVAL

1. By operating in the trunk, lower the
front upholstery so as to gain access to the

check valve ; remove it.

1 Check valve

The calibration value of the check
valve is the following:

6 thru 7.5 kPa
{0.06 thru 0.075 bar;
0.061 thru 0.077 kg/cm?;
0.86 thru 1.07 p.s.l.)

INSTALLATION
When a new check valve is to be in-

stalled, pay attention to observe the
correct operational direction.
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AIR INLET VALVE

REMOVAL AND INSTALLA-
TION

1. By operating in the trunk, lower the
front upholstery so as to gain access to the
; then remove it.

air inlet valve

i Air inlet valve

2. Checkthe valve efliciency by blow-
ing compressed air and verilying that the
air passage only occurs in the direction
of the arrow.

—>

The calibration value of the air Inlet
valve Is the following:

1 thru 2 kPa
(0.01 thru 0.02 bar;
0.01 thru 0.02 kg/cm?;
0.14 thru 0.29 p.s.L.)

3. Carry out the installation by revers-
ing the removal procedures and refer-
ring to figure for the correct valve posi-
tioning.
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GAS VAPOR SEPARA-
TOR

REMOVAL AND INSTALLA-
TION

1. By operating in the trunk, lower the
front upholstery so as to gain access to the
gas vapor scparator.

Gas venl pipe

Gas vapor scparator
Fixing screws

Gas vapor return hose

L =

3. Clean the separalor by blowing
compressed air, if nccessary.

4. Install the separator by reversing
the removal procedures.

CARBON CANISTER
REPLACEMENT

1. Position the vehicla on a lilt plat-
form and actuate the parking brake.

2. Liftthe vehiclo on the front side and

apply proper stands.
3. Remove the right-front wheel.

4. Remove the rivets D fixing the
plastic fender to the body.

04-16

2. DBack off tho two scrows @; un-
loose the clamps and disjoin the pipes

@ and @.

Then remove the gas vapor separalor

@.

1 Rivets fixing the plastic fender to the
body.
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8. Disconnoct tho two pipos @ and
replace the carbon canister.

5.  Romove the plastic fondar @ and
tha gaskaet @.

1 Nut

1 Plastic fender 2  Carbon canister
2 Gasket

6. Back olf the three scrows @ and
remove the covering plate @.

EVAPORATIVE SOLE-
NOID VALVE

REPLACEMENT

Disconnect the battery.

1

2. Unplug the electric connctions @.
3. Disjoin the two pipes @,

4. Back off the screw @D and remove
the solenoid valve @,

1 Covering plate
2 Scrows

7. Backoff the nut @ and remove the
carbon canister @ with the relevant
supporting bracket ©) by releasing it

{ he hook @ 2 Carbon canister ; glcr;w_' 3
R 3 Supporting bracket = Pi:e srrc: connections
" e 4  Evaporative solenoid valve
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R.P.M. AND TIMING SENSOR

REPLACEMENT ITI:  Tightening lorque
NOTE: R.p.m. and timing sensor
1. Disconnoct tho baltery. Il not striclly necessary, tho r.p.m. fixIng scrow
2. Unplug the cable of the r.p.m. and and liming sensor support @ should
timing sensor @ from the straight con- not be removed. 8N-m (0.8 kg-m; 5.9 ft-Ib)

nection @ located on the engine com-

pariment left-side.
. Position the magnetic pole of the

4. Install the new r.p.m. and timing r.p.m. and timing sensor so thatthe
sensor by reversing the removal proce- distance from the impulse emilting
dures and observing the following pre- wheel (loothed pulley) ranges
seriptions for the assembly: within the prescribed values.

. Remove the new sensor protection
before installation.

. Install the r.p.m. and timing sensor
by manually pushing; do not make
use of a mallet and do not hit the

sonsor.
. Tighten the sonsor fixing scrow to H = Distance belween the r.p.m and

the following torque value (the liming sensor and the Impulse emlt-

screw must bo provided wilh a ling wheel:

micro capsule). 0.5 thru 1.5 mm

1 R.p.m. and timing scnsor cable
2 Connection

3. Back off and remove the screw O;
then withdraw the r.p.m. and timing sen-

sor @ from its support ®.

Sensor fixing screw
R.p.m. and timing sensor
Sensor support

WA =
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IGNITION AND INJECTION CONTROL UNIT

REMOVAL

1. Disconnect the baltery

2. Remove the upholstery @.

1 Upholstery

PA436600000000

(ML4.1 MOTRONIC)

2. Unplug tho connaclor @ from tho
MOTRONIC control unit @; then back

off the two fixing screws ® and remove
the control unit.

\—-.*Q. W,

AR
e

Y, \ = J -JE\‘.\
O v,

L iﬂ —

1 Fixing scrows

2 MOTRONIC ML4.1 ignition and injec-
tion control unit

3 Conneclor

04-19

INSTALLATION

1. Install the ignition and injection
control unit by reversing the removal
procedures and observing the following
warning.

WARNING:

The connector must be hooked and
then fully home pressed, paying at-
tention not to damage the pins.
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EXHAUST SYSTEM
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INSPECTION AND
CHECKS

1. Check silencers and exhaust line
for damage, with special reference to
‘cracking and corrosion, and replace as
necessary.

2. Check rubber cushion pads for cracks,
porosity or signs of age hardening.

REMIOVAL

— Removal procedure described below
presupposes subsequent disassembly
of the single component parts.

— Removal procedure may be altered
depending on objective.

— Complete exhaust removal in one
piece necessitates two operators.

MANIFOLDS AND SILENCERS

Refer to exploded view of exhaust system
of applicable car model.

For further details refer to engine removal
procedure in Unit 01 - Complete Engine -
Engine Removal and Installation.

WARNING:

If the catalytic converter has to be
removed, it will be necessary first of
all to uncouple the two connectors @
of the lambda sensor and associated
heating resistance, housed in the

engine compartment.

PA436600000000

Connectors

Raise car on platform lift.

Remove tailpipe by operating thus:
Remove the bolts securing the rear
cushion pad to the bodywaork.
Unscrew the three bolts securing the
intermediate pioce to the tail piece
and separate tho two parts.

04-21

3. Remove the intermediate soection by

operating as follows:

— Removo the bolts securing the cen-
tral rubber cushion pad to the
bodywork.

— Separate the intermediate section
from the tail piece as instructed
previously.

—  Unscrew the three bolts securing the
intermediate section to the front end
and separate the two.

4.  Detach the front end exhaust pipe as

instructed in Unit 00 - Complete Car -

Engine Maintenance - Fuel System -

Catalytic Converter Replacement.

INSTALLATION

Install the individual components by
operating in reverse order of removal and
adhering to these instructions:

1. Install new gaskets between exhaust
system component flanges.

2. After installing, check that the pipe
may oscillate freely and does not lock.
3.  With engine running, onsure that the
exhaust connections are free from gas
leaks and listen to detect any unsual noise.
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CALIBRATION AND ADJUSTMENT

THROTTLE CALIBRA-
TION (FLOW RATE)

1.  Disconnect pipes @ , and @

from the duct
2.  Slackenthe clamp ( 5 ), unscrew the
screws securing the duct and remove

the latter.

IR

Qil vaper return hose

1 By-pass hose 4
2 Rubber duct 5
3 Intake duct

5. Using a flowmeter, checks throttle
calibration by operating as follows:

a.  Rest flowmeter pad C.2.0056 at the
throttle entrance.

100

10

o

L e

L T T e

C.2.0056
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3. Slacken the screws securing the ac-
celeration throttle switcl.

4. Disconnect the accelerator control
bar.

Clamp

b. Measure the flow of air through the
throttle and check that it falls within the
specified values.

Accelerator throttle air leakage in the
closed position (Solex flowmeter):
240 thru 260 on N scale.

6. If specified limits fail to be recorded,
adjust.

a. Remove the seal and manecouvre the
adjusting screw@ until the specified flow
is obtained.

b. Having accomplished adjustment,
seal the adjusting screw housing once more
with the plug provided for this purpose.
7. Reassemble the previously discon-
nected components operaling in reverse
order to removal, then carry out further ad-

justment.

04-22

1 Adjusting screw

ACCELERATOR THROT-
TLE SWITCH CALIBRA-
TION

1. Disconnect the female connector
from the accelerator throttle switch then,
using a tester, on the male connector,
check for the following resistances.

a.  With the throttle fully closed between
terminals 2 and 18 a resistance of approx-
imately 0Q should be recorded.

b. Slowly turn the throttle: with the
tester between terminals 2 and 18 a
resistance equal to o should be recorded
prior to the throttle completing a revolu-
tion of 1° with respect to the fully closed
position.

2. If this condition fails to arise, loosen
the screws @ and turn the switch until
contact is achieved (resistance - 0{1) bet-
ween terminals 2 and 18 with the thrattle
fully closed; then tighten the screws.

3. Connect the ohmmeter across ter-
minals 3 and 18, bring the throttle to its fully
open position (full - load contact closed)
and check whether chmmeter indication is
about 0 Ohm.
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1 Screws securing switch 1o throttle
body

Fully open position
]

o
Fully closed position i

4. If specified values are not obtained,
check the accelerator control or replace the
switch.

EVAPORATIVE EMIS-
SION CONTROL
SYSTEM TEST

1.  Connecct the inlet pipe of tool
C.2.0133 to a suitable compressed air sup-
ply.

2. Connect an outlet pipe of tool
C.2.0133 to a "U-tube” pressure gauge, ca-
pable of reading pressure in millibars.

3.  Operating on the vehicle luggage
compartment, lower the front trimming in
order to have access to air inlet valve @
4.  Connect the other outlet pipe to plug

on air inlet valve @

PA436600000000

1 Airinlet valve

2 Air plug

5. Acling on pressure regulator ®

lake the fuel vapour emission circuil to a
pressure of 3.7 kPa (0.037 bar; 370 mm
H20).

6. Wait a few minules until the pressure

within the circuit has stabilized, then close

tha cock.

C.2.0133

1 Pressure regulator
2 Pressure gauge
3 Cack

7. Wait 5 minutes and verify that the
pressure drop does not exceed the value of
0.5 kPa (0.005 bar; 50 mm H20).

04-23

8. Il the pressure drop is higher than the
recommended value, re-set the pressure in
the circuit by acling on the pressure regula-
tor and, without closing the cock, check for
lcaks by covering the circuil unions with
soapy waler,

9. Replace the faulty components, suit-
ably tighten the clamps met loose, then re-
peat the test.

FUEL FEED CIRCUIT
SEALING TEST

If visible fuel leaks or persistent smell are
encountered, carry out the fuel feed circuit
sealing test.

CAUTION:
Koep a fire extinguisher handy in case
of gasoline leaks.NO SMOKINGI

1. Warm the engine up to rur;ning
temperature.

2. Cut off the ignition.

3. Visually inspect all the components
and connections of the fuel circuit for signs
of leaks.

4. Using an exhaust analyzer (NDIR) ex-
amine the entire circuit, including all com-
ponents and connections.

5. The HC analyzer needle will move
when the probe is in the proximity of a fuel
leak.

WARNING:
The test should be carried out slowly
so as allow for instrument reaction

time.

6. Replace all faulty components and
tighten the previously slackened clips.
7. Slart the engine and let it idle for a
few minutes then cut off the ignition.

8. Check the circuit again, operating as
in points 3 and 4.

9. Carry out a road test of at least 30
minutes and make a final check of circuit
efficiency.
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TECHNICAL SPECIFICATIONS AND FEATURES

TECHNICAL FEATURES

FUEL TANK
Features
Total capacity 46 | (12.2 gals)
Reserve 6-7 1 (1.5 thru 1.8 gals)
FUEL

Gasoline with Octane rating 91 thru 95 (Research Octane Number)

CHECKS AND ADJUSTMENT

FUEL FEED CIRCUIT

Values
Working pressure (1) kPa 284.3 thru 323.6
(bar) (2.8 thru 3.2)
(kg/cm?) (2.9 thru 3.3)
(p.s.i.} (41.2 thru 46.9)

(1) See Unit 00 - Complete Car - Fuel System - Check of Fuel System Pressure and System Tightness
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ACCELERATOR THROTTLE CALIBRATION (FLOW RATE)

1 Seal
2 Air flow rate adjusting screw

Reading

Air leakage with throttle disc in closed position (Solex lowmeler)

240 thru 260 scale N

ACCELERATOR THROTTLE SWITCH CALIBRATION

3 B 2

1 Serews securing switch 1o throttle body
2 ddle terminal (Tully-closed throttle)
3 Full-load terminal {fully-open throttle)

Unit:

Resistances

Terminals 2-18

Terminals 3-18

Accelerator lhrollle opening angle 0 <+ 1°

Accelerator throllle opening angle >1°
Accelerator throttle fully open

PA436600000000
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ENGINE IDLE AND CO - HC % AT EXHAUST (1)

Engine idla r.p.m. (spoed gear into neutral - clutch engaged) r.p.. 750 < 850
Exhausl CO percentage with idle r.p.m. % in val. <05
Exhausl HC percentage wilh idie r.p.m. = 100 p.p.m.
(1) See Unit 00 - Complete Car - Fuel System - Check of Idle r.p.m. and Exhaust Emission
FLUIDS AND LUBRICANTS
Application Type Denomination - Quantity
Rubber cushions, accelerator shaft car- GREASE ISECO Molykote Pasta G -
rier Norm. 3671-63840
Accolerator podal bellows GREASL REINACH Oleoblite: £ 10 TAC -
Norm. 3671-69812
Identity N° Denomination Reference page
C.2.0056 Throttle calibration pad 04-22

C.2.0133 Gauge for evaporalive emission control syslem test 04-23
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CARBURETTERS FUEL SYSTEM W

AIR CLEANER

1 Wing nut 8 Flame trap
2 Washer 9 Maximum blow-by hose
3 Cover 10 Hose fitting on valve cover
4 Gasket 11  Minimum blow-by hose
5 Filter 12 Hot air intake hose
"6 Filter case 13 Container on intake manifold
7 Chips 14 Gasket
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REMOVAL

Remove the cleaner casing complete with
the filter, adhering to the sequence shown
in the exploded diagram.

1. Release the clips @ fastening the
filter case @ to the container on the in-
take manifold @

2. Detach the maximum blow-by hose

3. Disconnect the hot air intake hose @
and remove the air filter case.

4. If necessary, unscrew wing nut @,
remove cover@ and extract the filter @
5. If necessary, extract the flame trap@
from the maximun blow-by hose housing.

INSPECTION AND
CHECKS

WARNING:

When disconnecting fuel system hoses
use a container with safety lid to col-
lect fuel spilled.

PUMP OUTPUT PRESSURE

1. Disconnect supply hose QD be-
tween fuel pump and carburetter.

2. Fita Tee hose (/:D ~ with shutoff
cock between fuel pump (2) and car-
buretter.

3. Connecta pressure gauge @ to
free end of hose.

July 1989

]
2

1
2
3
4

Flame trap
Filter case

FUEL PUMP

Pump
Tee hose
Pressure gauge

04-28

INSPECTION

1.  Clean the cleaner cartridge thoroughly
by blowing low pressure compressed air
from outside. If necessary, replace the
filter.

2. Slip off the blow-by hose and flame
trap from the air filter case and wash them
with the recommended products then blow
with compressed air.

Re-assemble the flame trap and blow-by
hose.

3. Check the condition of the gasket
located between the air filter case and the
container on the intake manifold and the
one fitted on the cover for filter extraction.
Replace them as necessary.

INSTALLATION

Install in reverse order of removal ensur-
ing gaskets are correctly fitted.

4, Start the engine and in no-delivery
condition (delivery cock downstream of
pressure gauge closed) with gauge held at
the same level as the pump, check that the
pump output pressure is correct for
specified engine speeds.

Fuel pump pressure (at 5000 thru 6000
rpm)

29.4 thru 44.1 kPa
(0.294 thru 0.441 bar)
(0.30 thru 0.45 kg/cm?)
(4.3 thru 6.4 psi)

N If the pressure is not as specified re-

place fuel pump @
6. Restore initial conditions.
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CARBURETTERS

For technical specifications see Technical Specifications and Features - Carburetters.
For inspection procedures see Workshop Manual - Engines - Petrol Engines - Unit 04 - Fuel System - Carburetters.

CHECK AND ADJUSTMENT OF ACCELERATOR CONTROL

1. Control system check.

Check that rods which form the control
system can move freely.

2. Throttle valve max opening
check.

a. Check that, with the accelerator pedal
@ fully pressed, up or down the cor-
responding throttle valve opening position,
minimum or maximum, is achieved.

b. If necessary, adjust by operating on
the end-of-travel screw@ and the joints
of the control rods.

1 Accelerator pedal
2  End-of-travel screw

ON VEHICLE ACCELERATING PUMP OUTPUT TEST

] 2. Screw four tester rods @ into jet

With the carburetter on vehicle, and :
= @ holes according to type of carburetter.

preferably with engine cold, check the ac-
celerating pump as follows:

1.  Remove four capscrews and lift out Horizontal carburetter tester:

the accelerating pump jets from the respec- Weber: C.4.0124

tive Venturi.

3. Install four suppoﬂs@complete with
respective graduated test tubes@on top
of four rods @

4.  Connect four plastic hoses@ to the
ends of the four rods @

1 Jet capscrews
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5. Connect free ends of plastic hoses @
to the respective accelerating pump jets
@, previously removed.

6. Place four pump jets @ inside the

respective graduated test tubes @

7. Toensure that the carburetter cham-
ber is filled turn the engine over for a few

seconds through the starter.

July 1989

Rods

Supports

Graduated test tubes
Plastic hoses
Accelerating pump jets

(SR SIS

8. Pump the accelerator until all the air
is removed from the hoses cennected to
the jets.

Empty the test tubes of any fuel spilled dur-
ing this process.

9. Pump the accelerator until the fuel
level in the test tubes reaches «0».

10. Pump twenty times, equal to the
same number of throttle opening and clos-
ing cycles, using either control lever or ac-
celerator pedal.

WARNING:

When pumping stop briefly in the ful-
ly open and the fully closed positions
so that the fuel is completely emptied
into the test tubes.

04-30

11. The quantity of fuel collected in the
test tubes shows:

—  pump output:

—  jet delivery.

12. Check that the amount of fuel in the
graduated test tubes is as specified, see:
Technical Specifications and Features -
Technical Features - Carburetters.

13. If the volume is not as specified check
and, if necessary, replace pump jet or ac-
celerating pump diaphragm, or adjust ac-
celerating pump link.

14. Check jet delivery to ensure that the
amount of fuel in the four test tubes is iden-
tical.

15. Loosen the connections, install cap-
screws and clean tharoughly.
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FUEL SYSTEM DIAGRAM

)
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CAUTION:

Prior to replacing fuel supply circuit

components, adhere strictly to the

following instructions:

a. Ensure that suitable equipmentis
available in the workshop for safe
operation {extinguishers etc.).
Detach the battery ground cable.

c. Pat the fuel taken from the tank
into a suitable container with lid.

FUEL TANK

REMOVAL

1. Remove the plug on the fuel filter and
suck the fuel from the tank using a pump.
2. Remove the lower lining from the lug-
gage compartment, put the lefthand side
lining to one side and take off the fuel level
SENsor cover.

3. Loosen the clips@sccuring the tuel
intet pipe (1) and slide it out.

1  Fuel inlet pipe
2 Clips

July 1989

4. Slide out the two electrical connec-
tions @ of the fuel level sensor and fuel
line @, having loosened the clip.

1 Electrical connections
Fuel Tine

N

5. Back off the serews securing the tank
to the body and remove the entire tank.
6. If necessary, disassemble the tank in-
to its various parts.

INSPECTIONS AND CHECKS

Check that the tank is neither cracked or
deformed; replace as necessary.

INSTALLATION

1. Install the tank in the car in reverse
order of removal, taking care to reconnect
electrical connectors correctly and tighten
pipe clips with care.

FUEL LEVEL SENSOR

REPLACEMENT

1. Remove the floor lining of the luggage
compartment and take off the fuel level

SENsOr cover.

2. Loosen the clip @and slip off the fuel
line (2).

3. Slide out the electrical connections
@ of the fuel level sensor, unscrew the
six screws @ and slide out the whole unit.

Clip

Fuel line

Electrical connections
Screws

BN =

4. Verify that the fuel level sensor and
associated electrical connections are effi-
cient.

5. When reassembling, replace the
gasket if it shows signs of damage.

04-32

1 Fuel level sensor
2 Gasket
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FEED LINES

REMOVAL

WARNING:
Only remove the feed lines when ab-
solutely necessary.

1. Place the car on the lift.

2. Remove the plug on the fuel filler
then, using a suitable pump, suck the fuel
from the tank.

3. Loosen the clips at the ends of the
lines to be removed.

WARNING:

Plug the rigid pipes and the hoses to
prevent dirt and dust getting in during
removal.

INSPECTION AND CHECKS

1. Check that hoses are nol porous and
show no sign of deterioration; replace any
hose that is not intact.
2. Check that the rigid pipes are not rus-
ty, clogged or dented.

REASSEMBLY

Reassemble the lines carefully in reverse
order of removal operations, observing the
following warning.

PA436600000000

WARNING:

a. Carefully remove the closing clips
on the circuit joints.

Do not over tighten the clamps as
this could damage the pipes.

b. Do not twist or bend the rigid
pipes when reassembling the lat-
ter on the car.

c. Start the engine and check that
there are no leaks from the joints.

CHECK VALVE

REMOVAL

1 Remove the lower lining of the lug-
gage compartment and raise the lefthand
side lening.

2. Remove the check valve by sliding it
out from the associated hoses in the vicini-
ty of the fuel inlet pipe.

1 Fiiler end connection
2 Atmosphere end connection

04-33

CHECKS AND INSPECTION

1. Blow a jet of air into the valve from
the fitting on the fuel filler side.
Considerable resistance should be en-
countered and a certain quantity of air
should exit the fitting on the atmospheric
side.

2. Blow a jet of air into the valve from
the fitting on the atmospheric side.

The jet of air should flow out directly
without meeting resistance, from the tank
side fitting.

3.  If the check valve fails to manifest the
afore mentioned features, replace it.

INSTALLATION

Install the check valve by operating in
reverse order of removal.
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EXHAUST SYSTEM
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FUEL SYSTEM

CHECKS AND INSPEC-
TIONS

1. Check the silencers and exhaust pipes
for damage, cracks or rust. Replace as
necessary.

2. Check the rubber dowels replacing if
they are cracked, porous or show signs of
wear.

REMOVAL

‘— The procedures illustrated allow a
removal which permits the single

system parts to be taken off separate-

ly. s

— Itis possible to modify the method of
removal according to the purpose of
the operation.

—  If the complete exhaust system is to
be removed the help of another per-
son will be required.

MANIFOLDS AND SILENCERS

When removing, reference should be made

to the exploded view of the exhaust system

previously shown.

For further details reference should be

made to the procedure for engine removal

in Unit 01 - Complete Engine - Engine

Removal and Installation.

1. Raise the car on the platform list.

2. Detach the rear element of the ex-

haust system by operating as follows:

— Remove the bolts securing the rear
rubber dowels to the bodywork.

—  Back off the bolts securing the cen-
tral element to the rear one and
separate the two parts.

PA436600000000

3. Uncouple the central exhaust pipe as

follows:

— Remove the bolts securing the cen-
tral rubber dowel to the bodywork.

—  Detach the part to be dealt with from
the front or rear part by backing off
the connecting bolts.

—  Loosen the clip securing the front part
to the rear one.

— Tap lightly and repeatedly with a
suitable hammer along the cir-
cumference of the connection of the
two trunks then rotate the silencer
clockwise and counterclockwise in
order to facilitate the separation.

—  If necessary, tap the silencer lightly
with a plastic hammer in the direction
in which it is to be removed, until the

rear part is pulled completely out from
the front one.

04-35

4. Detach the exhaust manifolds thus:

— Back off the nuts securing the ex-
haust manifold flanges to the cylinder
head.

— Back off the bolts securing the
manifold to the front part.

— Remove the manifolds.

INSTALLATION

Install the single parts in reverse order of
removal, bearing in mind the following in-
structions:

1. Assemble new gaskets between the
flanges.

2. Onceit has been installed, check that
the pipe can oscillate freely and does not
stick with the engine running.

3. Check that pipe connections shows
no signs of gas leaks and that the system
as a whole does not manifest strange

noises.
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TECHNICAL SPECIFICATIONS AND FEATURES

FUEL TANK
Features
Total capacity ‘ 46 | (12.2 gals)
Reserve 6-7 1 (1.5 thru 1.8 gals)
FUEL

Gasoline with Octane rating = 95 RON (Research Octane Number)
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Twin-barrel Weber
CARBURETTER Model 40DCOM4 (Front)
‘ 40DCOMS5 (Rear)
Position SIDE
Venturi ¢ mm 30
Main jet @ mm 1.20
Main air corrector ¢ mm 1.50
Main emulsion tube F47
Idle jet ¢ mm 0.59
Idle air corrector ¢ mm ]
Progression holes ¢ mm 4 holes o 1.1
Accelerating pump jet ¢ mm 0.35
Needle plug é mm 1.50
Float weight 9 26
Starting jet ¢ mm 0.85
Starting air corrector ¢ mm 3 holes 0 2.5
Starting emulsion tube omm Fo
Accelerating pump output e 0= 15
(20 shots per port)
Accelerating pump adjustment check
. 0.5 .
Lever-rod clearance with close throttle mrm
Float level height above cover with gasket mm 7+ 05
(dim. «A»)
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GENERAL SPECIFICATIONS

FLUIDS AND LUBRIFICANTS

Application

Type

Denomination

Quantity

Shaft, accel. pedal (at rubber supports) GREASE

Bellows, accel. pedal

GPEASE

ISECO Molykote Pasta G
Norm. 3671-69840

REINACH Oleoblitz: E 10 TAC
Norm. 3671-68812

SEALANTS

Application

Type

Denomination

Quantity

Gaskets, carburetter cushion pads to supply manifold SEALANT

DIRING: Heldite
DOW CORNING: Hermetite

Norm. 3522-00015

Seal, air cleaner to air intake (on intake side) SEALANT

I.C.E.R. Pluricolla Alpha 75TRSP
D.E.B. B400/AR

Norm. 3521-00004

CHECKS AND ADJUSTMENT

FUEL PUMP

Pump pressure
(1)

Pump

output

29.4 to 44.1 kPa
(0.294 to 0.441 bar)
FISPA (0.30 to 0.45 kg/cm?)

(4.3 10 6.4 psi)
at 5000 to 6000 rpm

nil

29.4 10 44.1 kPa
(0.294 to 0.441 bar)
SAVARA | (0.30 to 0.45 kg/cm2)

(4.3 to 6.4 psil
at 5000 to 6000 rpm

nil

(1) Pressure gauge level with pump
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FUEL SYSTEM

TROUBLESHOOTING AND CORRECTIVE ACTIONS

Trouble

Problable cause

Corrective action

Loss of fuel

* Needle valve dirty or worn, or threaded
seat loose

¢ Float binding (on pivot or sides) or
heavy

* Lines loose or failed

* Seals age-hardened or deteriorated or
incorectly tightened

* Acceleration pump diaphragm pierced
or torn

Wash fuel filter and valve, tighten seat.
Replace seat as necessary

Free and adjust float travel. Replace float if
necessary, using a genuine spare

Tighten or replace lines or connectors

Replace seals and tighten correctly

Replace diaphragm using a genuine replace-
ment

Carburetter starved

®* Fuel pump or lines overheated and
vapor lock formation

* Fuel pump affected by mechanical
defects

® Fuel lines, filter or carburetter ports obs-
tructed

¢ Fuel tank vent obstructed or water
deposits on tank bottom

Bleed and trace and remedy cause of over-
heating

Overhaul pump replacing defective parts or
replace pump as a whole

Clean lines, filter and carburetter

Open vent and discharge water from tank,
lines and carburetter chamber .

Cold starting difficult or impossible

If fuel in chamber is correct (see above)

check for:

* Choke cable binding, failed, disconnec-
ted, etc.

e Starting air valve binding, tending to
remain stuck open or closed

® Starting jet dirty or tampered with (if
applicable)

» . wtficient ignition and starting system

Remedy as necessary or replace

Restore smooth valve movement

Clean and if necessary replace starting jet

Overhaul ignition and starting system

Excessive fuel consumption

e Carburation, ignition or compression
defective, as indicate for “'Vehicle fails
to reach top speed or lacks power
uphill’”

* ““Summer-winter” air intake lever in
incorrect position

Check as specified

Put the lever to the correct position

Important: check fuel consumption figures
carefully, as speed, load, route and driving
habits may greatly affect fuel consumption

Poor pickup , especially in direct drive

® Carburation, ignition or compression
defective, as per "Vehicle fails to reach
top speed or lacks power uphil” {Pos-
sible smoky exhaust)

Check as specified

PA436600000000
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FUEL SYSTEM

Trouble

Problable cause

Corrective action

Acceleration pump misadjusted or
defective, or valve circuit and pump jet
defective

Emulsion chamber obstructed or other-
wise defective

Overhaul pump and associated circuits

Overhaul air corrector, emulsion tube and
chamber, ensuring that all setting are as
specified

Tendency to knock, preignition or
engine overheating

Carburation or ignition defective as per
“Vehicle fails to reach top speed or
lacks power uphill”’

Low octane number fuel

Engine cooling system defective

Engine cylinders heavily carbonized

If ignition is O.K. check for poor engine
compression possibly due to inefficient
piston rings, valves or head gasket

Poor engine compression

Check as specified above

Remplacer with higher ON fuel

Check radiator and thermostat. Check
radiator curtain (if applicable) for incorrect ad-
justment

Decarbonize engine

Check engine compression installing special
tester in spark plug seats, and overhaul or
replace any defective engine parts

Check compression and overhaul engine as
necessary

Uneven engine idling or progression

Fuel level in float chamber, starting
valve, ignition and engine compression
inadequate as per difficult cold starting

Idle adjusting screw setting incorrect

Idle jet, fouled, loose or tampered with

Progression holes or idle circuit ports
obstructed or tampered with

Mounting flange or other connections
not airtight

Throttle shaft not airtight

Throttle or associated linkage binding

Check and remedy as specified

Adijust idle directed in maintenance instruc-
tions

Check or replace idle jet

Check and clean progression holes and ports

Tighten flange. Replace any worn or defec-
tive seals

Replace shaft. If oversize shaft is needed,
open out seats in body

Free throttle from any obstruction

Vehicle fails to reach top speed or lacks
power uphill

Fuel level in float chamber, starting val-
ve, ignition and engine compression in-
adequate as above

Max fuel jet, power jet, air corrector or
emulsion tube obstructed, tampered
with or loose

Fuel filters obstructed
Air cleaner obstructed

Throttle does not open fully

Check and remedy as specified

Check and clean or replace defective parts

Clean filters
Clean and replace cartridge

Check throttle and associated linkage
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FUEL SYSTEM

Trouble

Probable cause

Corrective action

Excessive or abnormal exhaust noise * Exhaust silencers perforated

s Exhaust piping perforated

* Exhaust leakage through loose connec-

tions

Replace defective silencer
Replace defective pipin

Tighten connections

SPECIAL TOOLS

Ref e
Identity No. Deatiamination eferenc
page
Test -vehi i
C.4.0124 ester, on-vehicle, .acceleratmg pump S
output, Weber horizontal carburetter
04-41 July 1989
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IGNITION, STARTING, CHARGING SYSTEM

UNIT 05
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IGNITION, STARTING, CHARGING SYSTEM

STARTER MOTOR

REMOVAL 4. Working from the front side of the en- INSTALLATION
1. Disconnect battery cables. gine compartment, unscrew nut @ and Install the starter motor by operaling in
2. Disconnect supply wires @ and extract the starter molor @ reverse order of removal,
field wire @from the starter motor @

1 Supply wires

2 Field wire

3 Slarter motor

3. Working from beneath the car, un- 1 Nuts

screw nuts @ fixi tart t : e

w ixing starter motar, 3 Bailer moter

REMOVAL 3. Loosennut (1), unscrewnut (2)and  INSTALLATION

1. Detach the air filter cover, then bolt @ Remove alternator and release it Install the alternator by operating in reverse
remove the filtering element and the lower from beit. order of removal.

box.

2 Unscrew nuts @, extract cover @

and disconnect electrical connection from

alternator ;

il

1 Nut 1 Nut

2 Cover 2 Nut

3 Alternator 3 Bolt

05-2 PA436600000000
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IGNITION, STARTING, CHARGING SYSTEM

WARNING:

Reference should be made to Workshop Manual - Engines - Petrol Engines - Unit 05 - Engine Ignition, Starting, Charging

for checks and overhaul of the component parts of the Ignition, Starting and Charge System

TECHNICAL SPECIFICATIONS AND FEATURES

TECHNICAL FEATURES

BATTERY
s —
Voltage (V] 12 12
Capacity (Ah) GO 50
Discharge rating (A) = 185
COMPONENT UNITS
Starter
Models Alternator (1) Distributor Spark plug
motor
(Spxdor[#) BOSCH 0.001.108.011 BOSCH BOSCH
m 12V-1,4 KW K1-14V-28/70A 0.237.501.006
BOSCH
0.120.489.903-904
BOSCH 0.001.211.207 K1-+14VE5A20 LODGE 2HL
EF—12V-0,8KW
MAGNETI oS
(eider K13 PARIS-RHONE NARELL 0.237.002.133
DBE-145
DUCELLIER F'AH\S-I_IHONE
DmE 124 P1 ATRR12
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IGNITION, STARTING, CHARGING SYSTEM

STARTER
BOSCH BOSCH
T 00011060 D.001211.907 PARIS-RHONE DUCELLIER
pe ORI PO i DBE-145 DmE 124 P1
12V-1,4KW EF—+12V-0,8KW

Rated voltage Vv 12 12 12 12

Rated output kW (HP) 1.4 (1.9) 0.51 (0.7) 0.92 (1.25) 0.88 (1.2)

Max. brush length mm _ 1 9 2]
{in) (0.43) 10.35) {0.35)

Max. commutator eccentricity mm 0.086 0.05 0.05
(in) (0.0024) {0.002) (0.002)

Armature shaft running clearance mm 0.02 thru 0.05 0.02 thru 0.05 0.02 thru 0.05 —
{in) (0.001 thru 0.002) | {0.001 thru 0.002) | (0.001 thru 0.002)

Running torque test (pinion meshing

with braked ring gear)

- Voltage " 9 10 9.3 —
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>