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ENGINE REMOVAL AND INSTALLATION

FOREWORD

This section containg ali the Jata and pre-
cedunes relating to the remaval and installa:
tion.of the engine fitted onthe Totlewing Alfa

Homeo wehiglas:

YE milarna ¥ (01911

VE milanc d (08124

LOCATION OF ENGINE SUPPORTS

e 1297

Given thatl the operalions invoived in
ramaving. and - installing the engine: ars
somewhal numerous, the opeTator 15 urg:
ad 1o read the interventlon procadurss
carafully and to axaming with cara the -
lustrations of the assembly that give
an indispensable but of course in

complete overall view of the engine

01-4

Follcang thve abovs advice pormiis the. oo
rect operational techniques 10 be acquinsg
and familiarizes the  technician

with the technical data, and caution
and warning captions.

1. SpEo
2 MUl SEcuring reer BuREort 10 Dody
3. Andr support
&, Srrew SRCUNRG Drackets 1o Mywhiesd Dl

housing
.. Exhiaust pips aupport brackets

6. Exhaust pipe support brackely robber

bushing

7. Serew sacuring rubber bushing

.. Left side support

5. Gorew 3BCuring Ssupsdor 18 sngife Dok
10, Scvew securing side suppart bo Dody
11 Lefi sida support flexiblé component
12. Mt secunng Side supgdont o bady

o]
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REMOVAL

1 Preliminary operations

a- Place the vehicle on & itft and
lock the wheels with suitable safety
thocks:

b. Open the hood and support it
with: the support rod provided,

WARNING:
Proceed with care when working on a
hot angine 1o avoid being burned.

¢. Disconnect the terminals from
the  battery, and. the anchoring
bracket, then remove the battery.
d. Suppoert the hood, unserew and
remove the bolts securing the hinges,
then tilt it back completely.

CAUTION:
Protect the hood contact areas with
soft cloth.

WARNING:

For maximum safery. the hood
should be kept in position using the
method. the. opérator considers most
suitabile;

fgnoring this advice can result in the
hood closing unexpectedly.

1 Enplre compartment lamp wiring

For reference nurnbers in the fallow-
ing procedure refer to “View of En-

gine Compartment™ relevant to the vehi-
che concerned,

FPAZEB4 300000002
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€. Disconnect hose from the
singléacting wvalve on intake air
box

2.  Removal of fuel and air supply
gystem

a. Disconnect cable . from s&n-
sar @ and extract cit from
bracket

b, Disconnect the following hoses
and slesves, and remove them from
the indicated part.

. Hose , from union on n-
take dir box.
Hose @ , from tappets cover,
Hose , from intake. air

box (18]
e Hose , from corrugated
sleeve .
s Hose @'

device.

= Comrugated sleeve @, from
throttle body,
. Unhook the securing r.; anid

. from auxiliary air

remove dir- cleaner cover 0.
gether with air-flgw sensor _
corrugated sleave é’:‘) and the hosing
connected to it

d. Hemove the filtering element,
then unscrew . screws and . nuts secur-
ing air cleaner container and remove
it from the vehicle,

e, Disconnect the tuel tubing, -and
rermove from indicated part.

¢ Hose ; from fitting on man-
ifold.

. Hose @l from pressure regu-
latar.

t  [For 3000 engine):

»  [Disconnect hu@&@ from corffugaied
sloave.

#.  Dhsconnect hose from. gir intake
s,

»  Disconnect  hose . from throttie
body.

«  [hsconnect hose @ from ignition ad-
Yance vacuum: reguiator an distribuior
or fram: hose @

lwarninG:

+ Proceed with. caution: the mp
ply system may be under pres:
sire.

&  Kegp tubing pointing upwards to
pravent fusl ascaping.

Ensure also, that the workshop
is correctly equipped to snable
operations to be performed;]
safaly.
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3. Electric cables disconnection

__ Di cabl ., (34,
ﬂ@ I.m I:‘tﬂni:i i@:?]m gl;qir-

mostat (43 .

b. Detach the harness of the above
meéntioned cables from the suppor:
brackets secured on the thermostart
and “timing belt protective cowvers,
e. Refer to the following figure and
unscrew  both securing screws and
remove guard of intake air
box @

One of the two scraws fixes the cor-
responding earth braid to the
intake air box.

1 intékd s box earth brad
2 Intake &7 box
3 Guard

d. Refer-to figuré “View of Engine
Compartment™, and disconnect the
following electric cables; and remove
them  from the part  indicated.
« Cables (23), from the injectors.
» Cables @ . from the switch on
the throttle.
« Cables
injector,

= Cables @ and @ fiom the

auxiliary air devige.

,-from: the coid start

» Cables , from bulb on_ er:
gine block.

s Cables , from bulb an the
eylinder head.

s Lambda sensor cables @
and (3 ' from free connector
negr corrugated sleeve

= Cables and fram{:tié‘::.'

minal Board an engine fire-
wall_

Aot 1987



& Ahernator power spply <&
bla @ from positive battery

cable.

« Cabies . from ignition
distributor.

= Cables , from compressor

electromagnetic coupling con-
nection.

«  Groundcable from air gon-
ditioner compressor.

= Cables , from connector:
Cables @ . from. thermal
switch on radiator.

« - Cables . from screw secur
IRG power steerng pump support
Cables {24}, from coil.

+ Cables IEE from connectar in
correspondence with the leftside
fender.

., Cables and @ from
terminal  board on left side
fender.

CAUTION:
Detach tha electric ‘cahies from any
clamps, separate them from the pro-

peller unit to prevent them obstruct
ing the units removal.

4. BAecelerator controf cabie discon
nection

& Turn the accelerator |ever @
and extract the end of the controd
cabile,

b, Remove the sheath from brack
et ., Extracting it from the iower
part of the intake air box.

§. Removal af cooling system
radiator and hosing

# [Disconnect the following hioses
and sleaves; and remove them:prefer-
ably from the-part indicated.

v Sleeve , from radiator.

Place 8 wuiteble containgr undar the
vahicla to collact the coolant

Sleeve , from tharmostat.

Sleeve , from thermastat.

Hose @ ; from radiator:

Hose , from - 3-way union.
. Unscrew screw sBCUring
radiator and remove it-together
with the elactric fan.

o ® # % %
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6. Remaoval of air conditionesr eom-
pressor

a. Unsgrew nut @ sécuring the
belt-tensioner. -puliey, loosen the
compressor drive belt and remove it
b. Unserew riot and, working
from under the vehicie, both screws
securing the. lower bracket to the
angitie block,

c. Move compressor ta .the
right side of the vehicle, and secure it
d. |f necessary, bleed Freon and
disconnect hose Unions from
COoOmpressor

7. Removal of power stegring
pump

a. Loossn both -screws ssduring
power steering pump 1o rear
bracket

b. Loosen the three scréws seCuring

bracket to left side ‘cylinder
head,
€. Hemove fthe power steering

pump drive beft,

d. Remowve both scréws sSecuring
the power steering pump to front
and regr brackets, then move the
pump to the vehicle side,- and secure
it

For the following opsrations refer to
“View of Underbody ™,

B. Onl-draining
(if mnecessary, depending on
operations to. be performed)

a.  Hase the vehicle on the lft
b Unscrew  plug and drain
enging ¢il. Screw plug back in after
operation 1s-completed,

8. - Removal of exhaust pipe

g Unscrew baolt
clamp @ and  release
SEMSOT WIring.

B Unscrew the two nuts: securing
catalytic converter to each of
the two exhaust manmifalds.

e. Looganclamp .

d.  Unscrew. the two bolts
securing the gatalytic convertar to
support

g,  Unhook retaining rings % ard

SeCur ng
Larnbda

remove catalytic converter nd
exhaust pipe center section @

01-6
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havirg separated it from the tail
seCTion.

10. Removal of propelier shaft

a. LUnscrew the securing scréws and
remove heatproof protection

b. Remowe ceriter: ©crog mem:
bear , unscrewing ‘the  sorews
gecuring it to the body.

¢, Remove boot J LnsCrew and
remove  bolt and. disconnec:
rod . | necessary, unscrew the
four sCrews securing support @
and move it to make removal of the
propelier shaft easier.

d.  Linscrew the boltz and remove
gngine flywhael protective
cover

e.  With gearbox inneutral, rotate
the propetler shaft, ‘and alternately
UNSCrew Nuts and bolts @
that connect it to the engine fly
wheel and 1w clutch  fork respec
tively.

f.  Unscrew both screws arid

disconnect engine rear SsUpport
pin from the body.
g Unserew both.nuts and dis-

connect- the propelier: shaft center
support from the body.

h, Unscrew the screws securing rear
cross member to the body.

.. Raise the rear axle with-a |ift
column fitted with support A.2.0075
then remove the propeller shatt
from the clutch fork,

l.  Leower the column lift and re
move the propeller shaft,

—A.2.0075

FPAIES TG



ENGINE MAIN MECHANICAL UNIT

[wew OF ENGINE COMPARTMENT Y% rrianc B

Grownd cabiley
AL by air devics powsaT oy cabite
Larnbda snsor connecior
Lambas befisnr resistinag oo m e
Funl wepor recirculation hose
Auxilimry air delivery. hoge for cold gtrs
Coerugatid: slemen
STarver mnerETing calble
¥ Terminal bosrg
10 Sterter power sepnby cabie
11 | Acosisretor controd bever
12 By-pess hots for regulating idly spesd
13 Breckat
14" Fusl w0 mansifold detivery hosa
16 Cold stert injecter porvlr upply calble
18" Thmrithe opening positon Tarmmitier cabils
17 Fusl vepor recirculation hose
18 Intake alr o
15 Breks boorisr yacuum intaks hoss
0 Low ol pressers Iranemithe cable
21 . Ok presiure trarsmlier. cable
I3 Intake air box. earth braid
23, |npectory poveer upply cabiy
24 - Coil high volage cable
2B Powesrinesring pump rear beatké
16 Power iisering pump
27 Alternaror saarning lemo cabls
28 Alterfator powwer supply cabis
28 . Altsrnaior powsr LDy cabils
30 MEnifurn ol level warning lemp cebles IALFA AOMEQ Contrall
di  Engine ground cabie
Powesr sisaring pwmp front brecke:
Conldyivt 1mparaiurs war ning amp and indicator cabiles
Thermoatat ground cabis
Coolant tenperatung {0 #lecrronsc coriral umiy tramyrmie s cable
F el prasere. regulaos
Coolant temiperatineg 10-4gnitien advanés santigd unitfrenenitter cable
Asdiaitr
El#etric Tan oo supply: cxbi
Elecuric Tan enainlinig catis
Eletric fan
Serew. ering radiatoe
T harmoFtar
Exceax fusl return hosg
Coolant to thermoitat netumi shem=
Coolany o redistor dalivery Flwm
Cobd swirt thermad-peioch ouble
Caolant from radisnor oatist e
Dl v Eerdcithoir Ficis
Low woltege cabia
Rasdiator bresther hoza
Adr. condi oG 1Y FLAM. COmMDreor
Mut securing compreasor Dalt-wrmioner pulley
Mt
¢mpmnr BIRCTOMgRatic SO pling oo suphlhy cakle
Cowniprissor groind cabie
Freom frien COaTraRae ifbEE and ciptlet Bake
Goalant to heater dafivery hows
Ale cleanee cerer
Ao Bl el calids

s B =2 U R R

ACBERNRRY BB EE L8580 0SBBEERARERA

o o -
Bracke

For vefricies Tied with A8S braking sysies
Cap

Braloa wred chatehy fluid tank
‘Winchow vemah liguid ranik
iheiirmalaton

Electroptemg uhit
Elrctropurms sugply hose

BIERED
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[VIEW OF UNDERBODY %§ mimno @ Y5 mienc

il ergin phug

Bt securing front Hexibde counding
LRIy camnertar

Fropeller shoft center woppor

Cragrpox Wl BUpPort

Bolt oorinecting gearhox rod-lse

Cleprbay oo

Boo

Muts securng propeder shatt caner suppor
Bolt secusing resr Dexibie couphing

Eschaust pipe MIDEprT. retdndng rings

Clarmg

Exhaul pips cenmer skation

Corier Cross . rrssmie:

M prioot protettion

Eodes

Ewhnust pepe Sunport beecke

Bracke:

Sciiy SRCURIRG BRRInG a7 UpDarT 1o by
Engine rdar supoory i

Clemp

Engine flywihaet cover

Ecred seEIring upper pari of engine side suppori
Engig gide fupHpde

et seciring lonwer par s of sngine picke £ 1Ro0o

R N R R AR RN S S mn v F
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VIEW OF ENGIME COMPARTMENT Y8 mileno @

G Calley

Autxilinry sir cavles Doy Hapihy cably

Lamibis senedy connscion

Lorrbds seneor resistance connacios

Fusl vigor ricircilwtion hoes

Auxlibery pit detivery hoss for cold minn

Corrupaied slews

SEAFDAT amengizing calis

Termingl boacd

10 Siwrter powesr wpply cable

11 Accalerator control lever

11 By-pask hom for regulsting idis zoeed

13" Breckin

14 Fusl 1o menifold delivery hom

15 - Cold start thpetbor povser 1wpahy cabls

1§ Thromis opening position transmittar: cobin

17 Fual vepor recircuistion hoss

18 |Intaks air ox

18 - Areks booitsd VEEUUT LNTRRE hoke

20 Low oll pressers treramitter: cabile

21 Qi pressdre tranisibber cabile

I3 Intake wir o aerth bosid

23 Injectars power sunely cubls

24 Coi high voltage cabhe

15  Power imeering pump -resr brache

26  Fowwar Iming pump

27 Alvernavor werning tamp cable

28  ARerAstaT Pl Bl iy Sakils

28 Alternotor poser supply cabds

30 Minimmum il lewsi vwearning lmp cables (ALFA AQMED Controli
3 Engine groond cebis

32  Pédwmer steering pumip font brackei
33 - Cookane T TS wAr A Eng IR S ingism o Salkey
34 Thérmosmt ground miphe

35 - Coolant temperaturg 9 sleltronc Sontral unit fransmtter-sable
38 . Foal pressurs regulator

17 Coolsnt smperature o igrdtion advance contro! uindt Transmiter caibls
38 - Asdiator

B CElectric Tan Dol -BuDply ekl
4fi Electric fap snabling caols

41 Elmctric fam

42 - Zorew wecuring radiatos

43 Thermoam

44 Excww fusl nEurn hos

45 Coolant to thermostat retur &laeys
48 ‘Coalaft b ARSIt delheary vissy
47  Codd sier tharms!witch cbis
45
Lo
=0
21
52
53
£
55
-
&7
-
BB
B0
a1
a2

A ED = O e R R =R

Emxlant fromy redintor oicthit e

CH1 yapaor Ereatir hoek

L éwe vl tnge-cable

Andigtor bresther howe

fir conditioning Sy TomT GHMpOERn:

Myt seclring compressor beltaaemignmr polley
Mut

i i msanr Shes T amaghenie coupling nower suby eably
Compresssr grousd oule

Fron from comprrssar inket and cutlet how
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Alr Eloamin Souer
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17, Final operations

& LUnsorew the three sécusing
screws  and remove bracket

from: the engine rear support:

b Fit a suitable aperating lever on
the engine rear support 1o aid engine
removal oferations.

£.  Linscrew and remove nuts
securing the lower part of side sup-
ports b

d. Lower the lift, then unscrew and
FEMOVE  SCrEWS

securing. the

upper part of side support @
g, Hook the enginé on the lifting
brackets, lift. it out of the engine
compartment with & hoist, position-
ing it with the operating [ever

CAUTION:

Proceed with great care 1o avoid
damaging the servo-assisted steering
box.

b —

INSTALLATION

For the tollowing operations refer o
"¥iew of Underbody”,

CAUTION:

Procead with great care to avoid
damaging. the serva-assisted steering
box.

1. Preliminary operations

a. Fit the operating lever on the
grgine réar sSupport.

b.. Hook the sngine on the appro
priate lifting bracket, and using a
hoist, drop it slowly into the engine
compariment, positioning it as neces-
sary with thie aperating lever.

& Center the énging in its compart:
ment, resting it.on the two side sup-
ports, and make sure that the scréw
and stud holes correspond oh both
SUPPOrts.

d. Insert_and lock. on both sides,
SCrEWS securing the flexibile
supports 1o the bady,

FA.384 00000000

€. Litt the vehigle sgrew and lock,
o Both sides, nuts securing the
lower part of the flexible supports to
the body

f.  Remove the operating lever from
the engine rear support.

g. Retit bracket on the en
gine. rear support and secure it with
the three screws.

2. Installation of propeller shafr

g Reinstail the complete propeller

shatt urit on the vehicle by réversing

the removal procedure. and observing
the follewing instructions.

~ Lubricate propelier shaft fron:
bush and tha rear coupling
spherical seat with & em®
(0.30 cu-in} of ISECC MOLY-:
KOTE BR2 grease.

—  Rotate the prapelier shaft & little
at-a time, blocking i1 v & suit
able way, and tightening the
flexible coupling bolts and nuts
ta the specified torgue.

01-8

(T) : Tightening torque

Nut: and bolts sscuring the
propeller shaft flexible coupi-
ings to the engine flywhael and
clutch fork

85 t0 BT N-m

(40.5 10 42.0 fr-ib:

5.6 10 5.8 kg-m}

— Lotk the nuts securing propetier
shaft center support to wvehicle
floor.

@ : Tightening torque
Nuts securing propelier shaft
canter stpport
93 to 103-Nm
{70.0 ta 77.4 fib,;
9.5t0 105 kg-m)

b,  Secure engine. rear
pin i body.

& Refit engine flywhee! protective
COWEr

d. Reconnect rod 8 1o gearbox
6

support

lever with bolt then  fit
l::u:nn‘t.

g, Secure center cross member @
to the body.

t.  Refit heatproot protection @

3. Installatlon of exhaust pipe

g Reconnect exhaust pige center
LECTion t¢ tail section and hook
up retaining rings

b. Secure exhaust pipes 10 corre:
sponding manifolds, inserting new
gaskets.

¢.  Secure the catalyiic converter it
bracket @ with. bolts .
d. -Shake the exhaust pipe 1o bring
it into line.

e, Tighten all eéxhaust pipe fas
teners-and clamp

f.  Position Lambda sensor wiring
and secUre it with correspending
clamp @

For the following operations refer to
“Wiew of Engine Compartment”,

4. Instaliation of power ¥teering

pump
8. Position power sleering
P i secure. it . front
bracket , and fock both screws
B, Screw, without locking. the two
screws securing the pump 1o the real
bracket.

Mzrzh 1888
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€. Fit. the drive belt on the pulleys,
move the pump cutwards to obtain
specified belt tension, then lock: the
seCuring screws on -front and rear
brackets,

Load to be spplied 1o belt center
P =151t0 30 kq (33.1 to 66.1 lb)

Detlection
Fe13 mm (0.57 inj

& installation of air conditioner
COMEFessor

a. Fecornect compressor  bower
bracket to engne. block securing it
from under the vehicls with the cor
responding scréws,

b. Refit compressor drive belt . and
lock fut .

£, Restore correct tension 1o com.
pressar-drive belt and lock nut (5:3)

Load to be applied 1o belt canter
P =201 35 kg (44.1 1w 77.2 Ib}

Defigction
F=14 mm (0.55 in)

Marct 1988

& It hose unions @ are discon:
nected, secure them to compres

)

6. Installation of radiator

Hefit radiator together with eleciric
fan, then reconnect cooling system
tubing by reversing the order of the
procedure described in “"Removal”
step 5.

7. Electrical connections

Restore electrical connection, ravers
ing the order opf the procedure
described in “Removal™ - step 3

B. iInstallation of sccelerator con-
trol cable

a4, Insert ‘thie accelerator conmtrol
cable with shegth under the intake
air box, and position it on brack:
el .

b Rotate lever @ and hodgk up
the end of the: accelerator cantrgi
cable.

9. Air and fuel supply system

Restore air and fuel supply system

01-10

by reversing the procedurs described
in“Remaoval™ - step 2.

10. Final operations

g  HReconnedt sérvobirake. yvacuwim

intake hote oo single - acting

valve on intake air bhox,

b, Position bDattery in its compart-

ment and . secure it with the appro

prigte bracket.

c. Refill -and adjust the following

—  Engine oil

— Engine ¢oolant

—  Power steering systém il levael

— Air conditioning systém Freon

- Timing check

- Agcelerator control cable ad
justment

— Engine idle speed adjustmens

—  Adjustment of percantage of
exhaust CO atidle

= Electric fan-activation check on
engine at normal running w©m
PETETUrE

d. Release the hood, support-it-ang

reconnett. bolts securing hinges on

both sides of the vehicle.

FAIBE IO
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ENGINE DISASSEMBLY
PRELIMINARY
OPERATIONS

#. Remove the engine groug from . the

vehigle using 1he procedurés describeédin
the paragraph <Engine Removal and in-

~ slallation= for the& vehicle in question.

B, Praparé the enging assembly for in-

stallation on e rolating enging overhad!

stand by plaging it on the bench and lifting
by means of a suitable hoist {if pos-

sible a hydraulic type).

€. Removal of the exhaust manifolios

and starting motor

— From the rght side. of the engine
remove 1he nuts with washars@an::
uwnscrew the three screws @ FEain:
ing the exhaust maniiolds to the fght
cylindar head

— Hemove the exhaust manlfolds @
and heat shield @ protecting
the starting motor.

—  Slacken and rémove nutg and washers
@I from screws retaining
the starting motor.

— Hemove the. starting motor @ with
relatve wiring | 8- by sliding d cut Trom
the brackets ('3 ) on the rear cover

— Proceed in g similar way for ihe
removal of the axhaust maniiolds from
the let- side of 1he. enging,

-

s ane washere
Strews

. Extspusi manifoigs
Heal shield

. Nuls-and washers

d. Removal of rear cover

— LUnscrew the twd upper screws) 1 1o
recover the two brackets
supparting the. starting motor
wirmng bundle,

—  Unserew the remaining

SCrEWS 9 and remove the. réar
cover (4,

FPAIES 300000000

1

3,
.

B -ECraws

7. Starting A
8 Wiring

§. Brackets

Lpper Screws
2. Wiring. suppon brackers

Soraws
Faar cover

0t-11

e. Sizcken and remove the washers

and: nuts and remove the engine
supports on both sides of the
engine block:

Bv-X

1. Muis and washers
2. Engrne S0pparts

March 198E



ENGINE MAIN MECHANICAL UNIT

1. install the motor suppart bfacltﬂ-t!@
and segura them to the enging block by
maans of the nuls with washers for fixing
the enging SUppons.

Q9. Flace the sngine assembly on the
overhaul stand (2 ) using & suitabile hoist
Secure tha engine support brackets I:Dtl:r
SuUpports of ‘the rotating “engine
avarhaul stand by means of bolts @

avd

1, Enging suppon beackats

2. Rotary anging ovarhadl gandg
3. Rotary stand suppans

4. Balts

h. Remove the engine ol dipstick: remove
the drain plug of the lowesr sump and drain
tha engine Gif [operalion to be parformed
it the oil has not been discharged during
Ihe «Engine Removals),

EXTERNAL PARTS (Cylinder heads and engine block)

100 sdmp cover
Dil- sump cover gaskat
. Qi sump
Oil aump gaskel
. Frant cover pasket
Front. cover
.- Fronf cover retlining scréws
< From il seal
0. Back up washer
10. Camshaft drive. polley
11. Crankshal putiey
12. Spacer
13. Lock washer
14, Crankshah pulbey sk
15.; Hydraulic bali strefcher
18 Balt streichsr iockniut
17, Distributor and okl pumg: e G

W OO e LD PO

March 1986

Futiey Petaining screws
Camahatt dfive bt

Lot ol

Cuard relaining screws
Right: guard

Camahaft hub cove
Guand joining ot

Spark plug cable clamps
Toothed pulley lockaut
Toothed pulley hub

HUD tataining scriws

Seal ring

Hub drvd oot Med poibey suppsen
Camahaft drive pulley
Carmakaft drive key

- Cylinader head gaakat

. Cylingar et cover gasiien

01-12

GRLZEBRBNBRBRUNNESS

A5 Cowliner: fes Conems

35. Flug gaskel

37 Oi filgr plug

38. Cylinger head: cov SCiwws

38, MNuls. securing cylinder haad t¢-anguwe
Block

40. Awar bushing or. bearing of Grankahat

41 Engine thywihesd

42, Screwm sacuring fywhesd o chenkshat

43, Lock washer

- Screwm securing fywheed b6 Slutch grous

. Ol sumnp retainifg SCrews

. Qil pump

¢ Ol pump. fdaining screws

. O8l' demin plug

e

EL48

P4 384 300000006



ENGINE MAIN MECHANICAL UNIT

BA Hm

(8 kgm

851 #-lbj

For 3000 engine {(061.24)
87.2 1o 108.2 Nm

{10:t0 11 kgm

T2.1 to 78.8 fn.ih)

LI, 9710117 Nom
(71610 BE.T fi-lk,
2.9te 118 kg-m)

12

T 1+ 235 M-
738 feib;
2 kgm)

M
@: T2 to 24 Mo
370174 H4in
1.9 te 2.4 kgm|

FARES 00000002 01-13 Aprii 1987



ENGINE MAIN MECHANICAL UNIT

REMOVAL OF FUEL
SYSTEM COMPONENTS

8. Slacken clamps @ and @ and
disconnect auxiliary air feed hose( 3}
from plenum chamber and hose [ 4
feeding air to-the auxiliary air device.
b. Unscrew screws @' and remove
auxiligry air device ﬂ from right
cylinder head cover.
¢. Slacken clamp and discan-
nect oil vapor recirculation hose (8
from gil vapor separator :
d, Disconnect vacuum hose
of the vacuum spark advarice regu-
lator from the intake capacity ang
the distributor,
& . Disgonnect vacuurm hose. [11)
from- the intake capacity and from
the. pressure regulator,

et Disconnectthe lusl NAPOT recirCulation

hosa @ frgm g inlake. capacity.

ed. [For 3000 anginaj:

Ristonnast the vacuum hose of the purgs

cortral valve from the intake capacity.

f.  Slacken clampi14} and disconnect the

cerrugated- sleeve from the throtte

NOUsg:

1 Clamp

2 Clamg

4  Aukiliary “air hose 1o the plenum
charmber

& Air feed hosa o the asuxiliary g
dévice

SOFEWE

Auxifiarg gir gevice

Clamp

Qi vapor récirculation hose

Gl vapar separator

Vacuurmn hosa for spark wecuwm. -
yance reguiator

.6 m g

Vacuuwim: hose (o5 @reisure  Tepuiaior

Fugl wapar tecirculation. hose
Vatuum-hose for purge controt valve

Clamp
Corrugabed sleeve

§: Slacken ciamp:;@llmng thié planum
chamber @ ia the rubber sieawvas @ #]
the intake manifokds.

1. Clamg

2, Plenum: chambes

3. Aubber glaeve connecting Plenim
chamber to intake manidola

Aneild 1987

h, Remave the plenum chamber@m-
plate with throttie  housing and rubber
sloaves forming the connection with the in-
take manifolds.

1. Flanum chambe:

01-14
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ENGINE MAIN MECHANICAL UNIT

i Unscrew thé screws {D sacuring the j. Remove tThe petrdl intake throat @
tnjectors to-the air feed manifold {two together with the injectors.

for each injector] and 1o the petrol

intake thiroat é

NOTE:

For fturther disassembly and/or checks
of the fuel supply systerm refer to

Group 04,

1. ‘Petrol Inleke throas

1 inpecior rétaining seoews
. Petrglimtake throat

PAIBI 300000000 01-15 March 1986



ENGINE MAIN MECHANICAL

UNIT

Lol TR I T (TR | R S A

Sh g
B} Bl

[T wigd TEG- gt
Thrattle hguigirig
Throdtle howsing tocknuis
Gasket
Cald. svart injectars

CGasket

Filentrn chamber

Cold  start injector feed bigss

Fuel supplv manifoid

Fuel pressure ragulator

I jaotory

Injectar flangs

SCrewy SCUring iNjEcTeNE 10 iNlake
STuly prpees

March 18985

L

15

16
17
18
19
20

SifdvE SONRBCT Mg intake Sapacity to
respective stub pipes

Vacuum take-off hose fgr pressuve re-
guilator

Bv-pass hose for idling adjustment
Intake stub pipes

Stub:pipe look Auts

Wether

Gaskats

01~-16

Il L atining gasie

(il wapor eeparats ;

il recoulry hose

il wapor re-circulation fose

Vatuum offtake hosa for sparp - ag
Yance vacuurm regulator

Auxiliary air device

Auniliary air device retaining. screvs
Haose raking auxiliary air to plentim
chamber

Heosetaking mir 10 auxiliary aic devios

FAJE4 300000000




ENGINE MAIN MECHANICAL UNIT

EXTERNAL COMPONENTS (Accessories)

S35 ShEring MmOTor e SERpon
38, Sypport retaining screws
Eenmraio: 37, Raar cover
2. Drive bell 38 Rear cover refaining screws
(QeNBrato! ant walsr pump) s 39 Elywhitd lowdr guatd
3, Aegulation bracked 18, COmpressc Tetaning screv A0, Guard relaining setews
4. Bracked relaining screws 200 Driva balt A1, Engirg oil dipstick
&, Ganbrator suppor 21, Engirg. il e 42, Engine. side Suppon
€. Support and Waler Pumip. PelaMIng sCrEws 22, Exhaust manifold {rght sice: 43, Support ockaut
T. Waler pomp complate with thermaostat 23 Gaskat 44 Rubbar shock absoipe:
unit 24 Distributor 4%, Shock absorbar lockrius
8, Waber pump gasket 25, Shialgs 45 Exhausi manitold (ef- sics|
2. Bracket fiwing compressor 1o ol Swmp 26. Retaining gprings 47.. Exhaust manifold. locknut
10, Brackaet refaining scraws 2T, Retaining bracked dB,. Power sisgring pump réar Dracke:
11.-Beli.stratcher 28, Locknul 43, Screw fixing pump 10 bracke!
12. Baly stratcher iocknu 20 Migh volthge wiles Cofipiete s 5. Mut lixing poemp ig generdio
13, -Baly stretcher pgullay. hub Suppressors 51.. Fower: stesning pump
14, Belt stratches fixing pin 30, Spark plug 52, Driva ball
15. Compressor support 31, Staring mator shisld 53. Bracke! fizing purmp 1o angune Hiock
16. Screws lxing suppor o oracke) 32, -Swaring motor 54 Bracke] retaining screw
17, Pin lixing suppor 1o cylmdar biock 33 Gaskat 55, Power steering pump PeERiniNg Screws
1B Aif eondiBoner comprasaor M. Sorews fixing, siamng motor 55 Lower screw fiong generator

PAZRLI00000000 01-17 March 1986



ENGINE MAIN MECHANICAL UNIT

HEMUUAL ﬂF . Lock nul
ACCESSORIES 2. Look nu

3. Adjustment nut

a:. Ramoval of power slesring pumg
— Slacken scraw@sa:uring the powe

steanng, scraws determining the

tension of the V-belt and the bolt secur-

ihg the rear bracket
— Mova. the power sieering pump @

towards the cylinder hiead and remove

the V:balt @ from the crankshaf — Move the generalor @ towargs the

puliay, engine biock and remove the V-be (2}
— Unscrew complataly screws @ ana from the crankshatt and water pump

(2)and the rear bracket bolt {giready pulleys.

slackenad). and remove the powar — H_BMWB ll‘fﬂ ganeralor @ togethe:

steering pump (3 ) completa with sup- with the adjustment bracket @, ﬂﬂ'ﬂ::

part bracket having unscrewsd boits (4) and (5

complately.

ald L
it i

1. Retaining screws:

2. Adpusiment strews

3. Fowaer stearing. pump

&, pall

5, Support brackal ]

B Fear bracks ¥i Gansraiar
2. V-balt
3, Adjustrmest bracket
4. Ratalning boht

k. Removal of The generaior 5. Bataiing bon

—  Slacksn riuts E:Dand @anu it @

which. detarming the tension of the
Wby,

€. Remgvsl of The conditioning syatemn

COMpreasor

— Slackan nul@s&:uring {he balt strat-
cher

— - §lip off the: V-beit () from. ihe com-
pressor pulley and from the crankshaf
pullay (to- facilitate this furn the
crankshatt).

— Glacken and then compistaly Lnscraw
the screws fixing the suppor brackets
(4 )0t the compressar 16 the oil sump

— Slacken and urscrew bolt @ and

Evht ramove the Comprassor

March T98F o01-18

LA TR

iy

. Bt Biredchar

V-balt

Support bracke
Bad

 Compresser of condnicning sysiem

Removal of distributor cap
Disconnect  SUpprassors @ frover
apark plugs (2)
Free .springs @ securing ihe
distributar cap:
Remove cap @ frem the distributos
complate. with the high voltage wirex
after removing them fram the
respective. cable clamps . located
abova the distributor belt guard:
Remove spark plugs @




ENGINE MAIN MECHANICAL UNIT

DETAIL OF
SPARK PLUG AREA

s

1 /iR L LRk
|. )
T, SUpPpreseoTs
2. Spark plugs
2, Spring G.u-u.rd poaning Lot . Connact
4, DiFnbutor cap Z. Right guerd ] m“-m::ﬁ pilate
§. High voltage cabiss 3. Left guarc '
&, Cable clamp
g Removel of hydraulic belt soretcharn
¢. Removal of imihg belt guard and timing belt |
— Remove covets @ from 1HE toothed - Stop the hydraulic belt stretcher

—  FReltass and memoe Eﬂlﬂnﬁ@mul

from: rotating (on the distributor
ing guards @ to the engine.

belt, raise the arm of the belt
stretchet @ and  Use tool
A.2.0363 to lock the belt
stretcher. To insert  tool
A.2.0363 seating hole @ MLST
be n line with that on the belt

timing balt guard.

stretcher body,

1. Covars

1. Retaining screws
. Guards

== LEnsGiaw Dol @Ih&ljﬂm& right guand

(2) 10 tett-guard (3) I'_\‘_Ifl'é%

f. Removat of distribulor A.2.0363 °
— Release and remove the nut secunng

the gonnecting plate @

Remove connecting plate (1), . B Sreichar ar
—  Extract dia-tribul:nr@ 2. Tool ingention seii

FA 384 300000000 01-19 Marcr 1986



ENGINE MAIN MECHANICAL UNIT

— Slacken nuts@and securing lhe
body of balt stredehgr {oitha Brgine
block,

Fre,
|'|rr| |-|.rl-! 1 .
[ TTETom
o i

B Lokt
2. Locknut
. Hipgraulhc Ll stratcher

2]

—  Fdtate the hydraule belt -Elrﬂli;-nﬂr@
upward and lock iT in this pogition by
tightening riut @ previously - sia:
ckened.

— Slip off and remove fiming balt @
from the tdothed pulleys installed on
the cylindar haads and slide-out Teom
the: crankshatt front. pulley.

b, Topthed hming. beit

—  Lnscrew (he (e SCrews Tixing e bel
stratcher body 1o thé cylinder blogk.
Remove the hydradlic belt stretcher

togethar with tha springand plate
holding the balt strétcher spring

1. Hydraulic. balt. stratcfier
2. Lowhmut

March 1986

1. MR el Sl raLChv
2. Plate
3. Bal atretcier spring

01-20

h. Removal of thermostat unit

— Utiscréw - the three scraws wilh
washers @ fixing the. covel: of the
thermostat unit,

Remaove cover (2) complete with ther
rrogtat vahve,

1, SCrews wilh washers
2. Cowvar - with. tharmosial vaive

— P metlal clamps {:‘_I) hbiding tha
rubibet sleeves @:n the cogling ducts
of each cylinder head.

i Bietnl Siamps
£ Rubber Shedwin

FA IS4 30000000



ENGINE MAIN MECHANICAL UNIT

—  Remove hnﬂng@nltm tharmastat b. Remove the wvaive cover @ and
unit by -sliding it out from the relative gaskel under i1,
cooling: ducts of each ¢ylinder
hiead.

¥ intermediale Gt

& / S I_.'II'“._
T Thermgstei-unit howsing i’ "5 ..;*:‘::} DL é__ i LB - 9. m And femains Ml with ﬂmrs
l:.r.i*: v N — @ {eight for each head) securing the
cylinder heads 1o the block.
NMOTE: Aemove cylinder heeds @ paying par-
For the disassembly and/or checking of T Vel Coviar ticular attention not to damage the studs
the-setting of the thermostal valve reler Of the anging bicck while lifting the heads:
to Group 07 .
NOTE:

Perform the above mentioned opera-
tions on both cylinder heads,

REMOVAL OF THE
CYLINDER HEADS &. Femove packings @ from the six

spark piug wells.

B. Slacken and. remove screws with
washers @ securing the valve cover @
o tha cylinder head.

1, Rubbsirr packing

d. Extract. inlermedials. gear IE‘-L] G-

1. Sorews #ilh washars rating-the distributor and ol pump from the 1. Wuls wilh wasfiars
2. Vakve cover nght- cylindar head, 2. Cyiinder heads

PA 384300000000 01-21 Mareti 1986



ENGINE MAIN MECHANICAL UNIT

SUT] w4 o 92,7 Nm

(B8 to 9.5 kgm
51.5 o 6R.4 'I't-!lhj

|_
[ij:il:rmﬂﬁﬂm @

£ 53.4 10 59 Nm
(2 to 2.5 kgm ' (5.4 10 & kgm
14.5 o 18.1 n'“}} I.-ﬂ'“‘“x 1%9.4 o ‘3 g !t.'h‘l
“ L.I,J : 84 to 92.7 Nm - "
N <l

(8.6 to 9.5 kgm
61.9 1o 88:4 H:lb)

Folt 384 300000002 01-23 Agi 1987



ENGINE MAIN MECHANICAL UNIT

.

Y- [3): 8% w82.7 Nm
(8.6 10 9.5 kgm

T, $1.9 10 68.4 f-Ib}
L L+ 2000 25 Nm @:m.nmsnum

(210 2.5 kgm % (5.4 1o & kgm
14,5 to 18,1 fvib) @ . 84 10927 Nm  39:4 1o 43.5 ftib)
{8.6 10°8.5 kgm

61.9 to 668.4 #t-lb}

A 384 300000002 01-23 Aprt 1987



ENGINE MAIN MECHANICAL UNIT

REMOVAL OF
COMPONENTS FROM
ENGINE BLOCK

a: Insert cylinder liner locking ioal
A.2.011T with Wha respective complemean:
lary washers (&.2.0362), in the engine
Bleck studs as shown in the figure.

Lock: tools A 20117 with the nuis anc
-rra:.harsﬁ:}um 15t theciiinder haadg

A2.0117 A.2.0362

1. Muls-and washers

B -Slacken amd rémove 3l the scoews with
washers (1) fiking the water pump 1d the
engine block

Rermove . support @ WRiEh sacuras the
genardlor adjustment. bracket,

€. Remove water pump @and put the
gasket @ aside.

1 Wvaier pump
& Gaskai

NOTE:
For the inspection and/or testing of the
water pump refer to Group 07

4. Aemove engne o filer @ by
unsCreawing it from the angine block using
a-suitable wrench (belt or ¢chain
type).

. Frea lhe overhaul stacd and.fum the
angine assembly 1807

Fit a suitable tool (1 )to the fiywheet i per.
mil the rotation of fhe crankshaht and iock
it by means of the selfdocking nuts %
Unscrew all the screws and washers. [ 3 j
holding the ail sump 1o the enging block

T Tesmi bor oAl
2. Bali4ocking. nuts
3. Sorews and WaErers securing ol Mimp

t Remove the oif mmp@ COrmpiele: S
the ralative gaskat @

If necessary, ramove traces of sealant on
the gil sump or angine Bock,

1, Seraws ghe wasners
2, Suppor o gEMeraior pracke

March 1688

Erig o cai fojrey
& Filige refrmioval wreangh

01-24

i -Bump
2 Gasket

A T8 AL



ENGINE MAIN MECHANICAL UNIT

g Unscrew t.hE three  socket A.2.0145 n,
SCTEWS SECUring pump @ 1o the
engine hlock,

g

5o Vool felaining screws

i Spckal Strews

2.0l pump | Removal of cranksheft front puliey

Working on the front sids remove the

crankshah pulley.

Frocead: as Tollows;

— Eliminals the calking from the collar of

— ihe nut securing the pulley.
M, Extract o pumpd ] ) Trom the engirne = Using 3 torque wrench @with
biock (pull it upwards and save the seai adequate extension. slacken. and
rng). unscrew the nut fixing the pul
ley.

B A4

1. Ol pumip, complale

T Tarque wrengh

i, Fres ihe angire. dvarhagi -stand. and
turn the engine. assambly 180°%,

Fit1ool A.2.0145 1o lock the rotafion of the
fiywheal.

Ensure, balore locking it with mrm@
thal the tooth is perectly aligried with those
of the toathed crown of Tha fiywhesl,

PA384300000000 0t1-25

— Unscrew nut @ complelely and
remove in orger; washer i
crankshatt puley (), toothed pulley

@Inf timing bett and cup wuh&r@
{the convex part of the washer faces
inwards), which serves a5 a shouider
for the timing drive baelt,

LTS

Wanher

.. Crankshah puliey
Toothed publey
<R washer

Ll e

k. Unscrew. sCiow with washe @ and
remove the plate @ S8CURng hydralkc
bett stratcher spring @

b BGews B washEns
2. Bacuting plate
4. Hydraulic balt sireicher spring

March 1986



ENGINE MAIN MECHANICAL UNIT

. Slacken and remove screws wilth
wWashars @ sacuring the frant cover.
Remove front sover (2) and refrieve the

m, Removal of piston Iiners, pistons snd

connecting rods

— Remove tool A.2.0145 which prevents
e rotation of-the angine fywheel,
Tum the crankshaft s0 as tomake
BLrews @ securing the con rod caps
1o the-con rods accessible.
Slacken and remove mm@ us-
ing & torgue wranch @ which:

gasket under it (3)
Extract seal ring { 4 ) from the front cover.

secure- the con rod caps

1 Screws shbdring Conorod Caps
Tarque wrgnch
Con rod Gaps

[

= Fefmiove coh rod Caps [:_1_} COImp s
with respactive lower halt-bearings (2
Procead in the sama way for the re-
maining con rod caps.

1. -Scraws with. washers
2. Fron! cover

3. Gaaket
4. Seal ring
T Con rod-caps
2. Con rod kowed Rall-beanngs
Masch 1986 01-26

— Frea he overbaul stand and turn. the
engine 1807,
Unscraw nut with washer @ ang
ramova the linerlocking ool A.2.0117
and respective washer A.Z2.0362.
Extract all the. con rod-piston groups
@cumplma wilh con rod upper halt
bearings and iogether with the cylinder
tiners (3 )
Reamove seal fing G:I from  each
cylindar liner.

1 e i ..":'
AR AN i e
NP =
i == T

\ I! . g :'LW-”‘I "

A.Z.0117

A2.0362

1. Mut wilh widhe

2. Con rad-Pision. grous
3 Cylinger lirer

4. Seal ting

PA IS 3000000



ENGINE MAIN MECHANICAL UNIT

.  Tili the cylinder block slightly and fit
ool A.2.0145 again.

Lock with scraws

Remova the tool from the engine fiywheal
o permit the rolalion of the crankshaf,
Unscrew screws (2 ) securing the fiywhes)
to the crankshaft (the screws secufing the
hywheel are sealed on mounting with-LOC-
TITE 270 (green) cemant PIN 3524-00008):
Remove screws (2 )and lock washers (3}

A 2045

T Todl humﬂ BETEWE
2. Flywitpml lixing Sorawh
3. Lock washers

G Remove oo &.20145% and remove

i Eivgirme Hywives!

FASEE 3000000062

C o Extract the bushing for the di-
ract drive shaft from the rear flangs
of crankshaft @: the bushing
should be extracted with extract
ing tool A.3.0210,

A3

1 Ceankshaf rear Hange

4. Removal of crankshafi

1. Remove the three fronl main

baearing caps as follows:

- Remove [ock nuts @ using &
suitable wrench,

1. Lok Agee

—  Slacker and Janscrew using &
torgque . wrench, the remaining
nuts and washers @ fixing the
front main bearing caps. {six},

01-27

1. Muts and washers fiming (he ot main
bearing cags

— HRemgve the three froni man peanng

Caps Uging a suitable extracting
tool if necessary.

1, Front main badring caps
2. Extracting teol

2. Reamdve the rear main. beahng cap as

Ioilows:

— Siraighten Ihe safaly fabs which
sacure The nuls of the rear main bear-
ing cap.

Slacken and remove the nuts with the
respective tabs.

— Remove the rear mair beanng c&p@
using the extraction topd composed
of “lever A.3.0138/0001 and fork
AZ.0139/0002.

Ralrieve the grommeals @ on the
sides of the rear maln bearing cap.

April 1987



ENGINE MAIN MECHANIGAL UNIT

—
A:3.0135/0001 4. Extracl the two rear throst half-rings
@am: turm thig crankshatt 1o lecilitare its
A.3.0139/0002 extraclion.

i Haar imas. bearing tdg
2. Grommets

3. Remove {he sed] fimg @Trum the fedt

fiangé of the crankshaft.

1. Rear saal fing

HRemove the crankshafi @ frgem - thies
cylinder. block.

I Thiusl half-nngs
2, Crankshatt

5. Hemove the Gpper man balf-oeatngs
(1) iocated: in their respective. seats.on
the main bearings,

Mark the reciprocal position. of the. kalt-

beanngs

@ in casa thay are re-ulilizeds

whan re-assembling:

1. Uippar mmin half-bearings

CYLINDER HEAD

Hight. cylsnder - head
haile gerar
Bushirg
Soal ring
- Shat tor foothes puliey
Kay
Bushing
Spacer
Distributor &g o LT v Qe
. Lock washar
Lock nut
Seal mng
Bushings
Koy
Carmghah
. Camshatt cape (koar)

0B o T bR R e

o th B Qa0

Warohe: 198E

VF, Prgs

18 Enging iiing siackal

19, Retaining screws

20. Spark plug wel gaske

21. Left cylndar haad

22. Malve seats

23, FAockar shatt pushang

24 Plug

25, Cylender. head Goling wnian
28, Exhaust valve fappat

2T, Rixda

28, Exhaus! valve sdjusimeant screw §nd ol
249 Aackers

. Rocker shatt

3, Catters

32, Uipper cap

01-28

GELEELZEBRYBEREY R

. I g
. Duter spring
o Garormmme

. Shop nng

s Lower cap

Euhpius] vaive =
Exhaust valva

. Imtaka valwe
. Impaoe vahng gide

Ad|ustiment Cap for mmake vaive
Imba b wahns - tappet
Washer

Spring
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ENGINE MAIN MECHANICAL UNIT

DISASSEMBLY OF THE REMOVAL OF INTAKE b, Femove the intake Stub plpas@anﬁ

C?LINDEH HEAD STUB PIPES then remave, ii order, 1he foliowing pans
gaskel 12 ) insulating gasket and

DN BENCH 4. Slacken and memove nuts wilky washers gasket 8 @

The disassembly operation described hiers [:D securing the jmake stub pipes @ i
is Tor the fight cylindehaad. To disassers the &ylinder head

ble the left cylinder head proceed in (he
SAME way:

PRELIMINARY OPERATIONS

& Lock revolving suppor (ool A.2.0185)
o avice, il the fork o suppart the cylinder
head (oot A 2.0360) and 1ix 1 to the révaiv-
ing suppart.

b Place gylinder head @lﬂ-ﬂ the fork-ana
fix Lwath Iveo 10ck Auls of the cylifder head
[removed previausiy],

¢, Femove argine iling bracket @

1 iridke SIul QIS
2 (ages
A [nsulating gasket
4. Gaske

1 Muis and washes
2 Inlake Stk fipes

T Gyhnder Read
g Engmehiting brachel

March 1986 01-30 P4 388 360000006



ENGINE MAIN MECHANICAL UNIT

REMOVAL QF THE A.2.0381 REMOVAL OF
CAMSHAFT PULLEY DISTRIBUTOR AND
OIL PUMP DRIVE PULLEY

a&.. Raissthe safaly tab of nut @mur-
ing the gear.

b Skacken: nul @ {use lever - ool
A.2.0381 1o malntain it}

e Unscrew and remove nut (1) with
refative wasther @

d.  Slide out toothed puliey @mmplme
with drive shah @mu rad by screw. with
washer

Al the same tima reffieve Qear @ ang
relalive 3pacer @frﬂm the lowar par of
the eylindsar haad.

Ramave the icothed pulley dniving the cam-
shaft in the following way:

8. Unscrew nut{1)

Use thi lavar (tool A.2.0361) 10 prevent
toothied pulley (2) from rotating.

A.2.0361
¢ Slide o hub @ CETIEEtE i SeE!
. bt Extract ioothed pulhy@aﬂd retrieve sl
£, Toothed- pulbey @

. SiECkKen and unscrew scra-wa@ [T

ing the support hub @ 19 the togthed
pullay @

.

T, SETews

2. Suppert ft
3. Toothed puliey

1. M
2. Lock waskea
3. Toothed pulis:
1. Hub &.-Drive shalf
€. Free the support hob whick s 2. Segi nng 5. Seraw with washe:
imerderence-fittad, .Using the puller (ool 4. Toothed puliey 6. Gadr
A 3.0521) and lever (tool A.2.0361). 4, Sabl ring 7. Spacer

PA 284300000000 01-31 Marct 1986



ENGINE MAIN MECHANICAL UNIT

e. Remove the ol ring @ froim. ursdar the REMOVAL OF ¢c. HAamove camshat @ by raiging the
cylinder head. CAMSHAFT raar part tirst and then gliding-it out In the
direction indicated by the arrows ih the

8. Slacken and remove Auls with washems

(1 ) securing the cags (2} of the camshat: figure.

1. Camanaf

T, e ol onng)

REMOVAL OF ROCKER

ARM SHAFT AND VALVES
Disassemble the rocker arm supporn srafs
ag foliows:

a. Remove tanma@[mm their seats
ifi the-cylindar head.

b, Slide out push rods @ oparating
1 Nuis wilh washeis rocker arms @ of the exhaust valves.

2 Camshaf-caps

b, Remove caps. The camshat caps are
fumbered progressivaly {(1-2-3 atc.),
Cap @ is located on the front par of the
¢ylinder head:

When reassembling ftthe caps In the sarmes
ordar.

1, Cap no, 1

2 Cap no. £ 1. Tappst

3. Cap:ng, 3 2. Push rods
& Cap ho. 4 3. Racker arms

Maich 1986 01-32 FA 384 30000000C



ENGINE MAIN MECHANICAL UNIT

€. Siacken and unscrew plug @aﬂllng = rocker BMMS @ . Dissssembis the valves inthe foliow-

the rocker arm support shaft. - Hping @ ing way and using the following tools:

= Insart tool A.Z.0182 to suppor the
valveds by passing it under the spark
plug wall and lock [t with special ms
{tool A.2.035%8). Screw support (tool
A.3.0522) 1o the tireaded shank of 1o

A.2.0358.

g, Sorew.a suabke ool @m ive hreac-
&d shank of the rocker arm support shah

() 1. Washer

2. Aocker arms
3. Bpring

.- TE

b Shoe o iapn&l&@lmmaﬁ R TR
take valves, complate with cap nut @
which detarmines valve clearance,

FRemove in sequence: 5o thal they can be

raplaced in the same ordes — ik ife cage 10or- the removal ard. refit-

ling of the cotiers (tood A.3.0550) 1o the
lever{lool A.3.0324) and fit the group
o-the tools alrsady mounted, as shown
in the figure.

1. Focket anm Suppon shakt
2. Tool R removing. shaft

& Gradualily exiract the rocker srm shatt
and retrieve; one at & time, the following

pars: 1- Ineke valve lappety
— washer @ 2. Valve clearance asdjustment Cap o

PA3B4300000000 01~-33 Maren 1986



ENGINE MAIN MECHANICAL UNIT

A.3.0522
A.2:0359

A.2.0192

— Disassemble sach pair of valves {in-
take and exhaust) and move the too
group aach tima:

Frass the lever (tool A.3.0324) 10 over-
came the  resistance of the valve
springs and remove cotters {1 )ifor this
oparalion use a small sérewdriver).

Then. disassamble in the following

ardar: upper.cap -uutar spring @

and inner sFnng

A.3.0520

A3.0520

&2 eE
A2.008%
A 30822
AZ3.0324
A 30820

1. Coiters

2. Uppaf cap
3. Duter spring
4. |nned Spring

—  Unscrew specia: nut (ool K.2.03591
complate with support (tool A.3.0822F
from valve support (tool A.2.0192)

01-34

Suppor i vabves

Spacial nul 1o secune &2 TNE2
Support o levar A3 0304
Laver for dissssambly

Cage for disassembling cotiers

A.3.0622

A2.0182

= Withdraw pair of valves {sxhaust valve
(1) and intake: vaive (2)) trom the
raspeciive guides,
Repeat the operations described for
tha remainipg pairs of valves,

Pl 384 300000000



ENGINE MAIN MECHANICAL UNIT

ToUExhaust valves
2. Imtake yvahas

1. - FuBDr. i seals
2. Lovwned Caps
3. Spring seal. fmge

h. Removal of rubber olf seals and

lower caps from the vaives

—  WEang 106l A.3.024T remove rubber gii
ma@fmm the guides of tha inlake
amd exhaust valves.
Aemove lower caps @ ftom. both in-
taka and exhaus! vahres, complete with:

spring seat rings @

FAFET 20000000 01-35 Maicr T 9EE



ENGINE MAIN MECHANICAL UNIT

CHECKING AND TESTING
THE CYLINDER HEADS

CHECKING AND TESTING
CYLINDER HEAD
AND VALVES

a. Examing yisually and with gare. the
casting and: all theé pars making up the
tylinger head lo check for ¢racks, bums,
E@izing of signs of excessivie waar.

B. Il this inspection should indicate the
possibility of re-utilizing one or more parns
check, according 10 the instructions giver
and after thorough cleaning of the haad,
the dimensicns of the same.

CHECKING CYLINDER
HEAD FLATNESS

& Thorgughly clean the siurfaces of The
cylirder head te remaowe any gasket frag:
ments. Use butyl gcetate or misthilethyi
ketone,

b, The checkimg of the Hatnass of the
lower surface of the cylinder head must be
portermed by means of a straight edge @
placed on. the fower suiface of the head:
the extent of deformation .should.  be

measurad with a suitablethickness gauge

@

1. Siraght adge
2. Thitknass gauge

Apni 1957

Maximum flatness arror of the
fower surface of the cylinder head:
A = 0.05 mm (0.002 in)

¢ | the'iower surface of the cylinder heag
should prove to be axcessively deformed
It must be levelled.

Levelling must be pedarmed on boih
hgads:

A Distance Seiwean camsnafi axis and
lewar surlace of cylinder héad

Min, permitted haight ot
cylindar head atter regrinding:
A= 124.5 mm [4.902 in)

For 3000 engine (067.24)
A = 124,85 to 125.15 mm
(4,815 10 4.927 in}

L

CAUTION:

Co not exceed the mknimuom limlt pamit-
tad as this can couse serlous englne
malfunctions.

d. Chack that e lower surface of ihe
head is weall-linished,

01-36

CHECKING CYLINDER
HEAD BUSHINGS

a, Measure the didmetar of the following

bushings mounted on the cylinder head:

— whAw, bushing for the distributor and o
pump drive gear;

= «Ba, Bushing for the digtiributor and o
pump drve palley shal;

— == bushings for the shaft of the tootn
&d pullay driving ihé camshaft,

NOTE:
Bushings =A= and B are not mounied
an the laft cylinder head.

A Distnbwigr and. oif pump bushing
B. Distributof and-gil pump bushing moihea

puillay
C. Camshafi igoined pulkey bushing

b Measyre the intemal - diamelsr as

follows:

— lsing a micromaler @ egtablsh
dimemnsion. «dw to-be measuted (reter
io:the table);

FA84 30000000



ENGINE MAIN MECHANICAL UNIT

— -fit the most suitabie bore gauge @t:: Components of toof A.3.0528 — FProcesding in the same way As
the stem of Whe dial indicalor; 1, Spool described above, withdraw the two
— raro-set the diel indicator at the dimen- 2. Bowl bushings «Cs= of the toothed pulley sup-
sion . astablished on the micrometer 3. The vod port shatt operating the camshat.
and then messure diameter edv of the 4. Flange Use flange (4) as a pusher, togethe
bushings measured on 120° of the cir 5 Spacith washe: with cup (Z)
R &, Hax mn (M10 = 1.26)
7. Shaped washar
6. Spoet

d. FHemoval of bushings

— Bushing =A= of the gear operaling the
oil pump and tha distributor should be
withdrawn using special washer (5)as
8 pusher, and using bow! (2 )as a sup
port . (which will accompany the
bushing as it is exiracted).

A 30538

LAE -]

wff=mim {in)
{bushing L.D.}

Bushing

A I B c
19,000 3 1002T | TRO000 o TR0 | X000 0 X
407280 30 DB | (07480 1o 0. 7488} | (12580 10 12808

1 Bore gauge and. dial indicator
2. Micromater

¢ itthe values obtdined are not within (hs
specified-limits replace the bushings in: A
volved: For removal and installation yse the
toot illustrated (A.3.0528) as shown below

L, ‘Bashings
. Bowls [R3.05268)
4. Flange {A.3.0528;

P2

— Extract bushing «Be« for the shaft of the
. pulley operating the oil pump’ and the

' distributor using, in addition to cup (2 )
é special washer (5) as ‘& pusher.

A Bushing
2 “Bow! [A,3.0528)
5, ‘Special bushing (& 50528

2,384 300000000 C1-37 Waich 1686



ENGINE MAIN MECHANICAL UNIT

Bl

B. Bushing
2. Cup (A.3.0578)
5. Spaclal washer {(&.3.0538;

6. Insialistion of the bushings

— Bushings =Ca, made of “antifrchon
matal, for the shaft of the. pulley
operating: the camshalt, must be in-
serted in the Iollowing. way.
Temporarity fit cap {8 of the camshaft
and-lock iU with nuts @
Placs the rear bushing =C=, recogni-
zable becausa I is thinner, 56 that it
ig sufficiently centared [N its saat,
Place, as illustrated in the figurs, todt
A.3.0528 comprising spool (1) which
acts as @ pusher, and spool (8)

Maren 1986

insert until the lig of spoot {1 ) teuches

the bushing seat.

£

oo

Bushing

. Spool (4.3.0528)
. Spool [A.3.0528)

Cap

s

T irisary e front Gushing .« ricsed
inthe same way bul use spool @ i
invarted position as ilipstrated nthe
fallowing figure 50 as 10 obtain the Sor-
ract positlon of the bushing.

01-38

A
ks | I -"'E‘_“\ LTr Y

. Bushings
1, Spoal (A3 0528}
8. Spoal. (8. 20528

89 Cap
0, Nuis

—  inser pushing «B=lor (hé S6afl of the
eothed putley operating the gl pump
and the distribulor. using spool @ &%
a pusher and flange [ 4 jas a Support

FA 384 300000000
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AADTEE
L UF
[}
[
IR
by
P — S 2L
A E
& Bushig
B. Bushing 1. Reamer |18 min B7 (07480 10 O T4BE an)|
1.:Spool (A:3.0528)
4. Flange [A.3.0528; i Busring
1. Spool (k30528
3. Tim rod [R.2.0528) Ciameter afier reaming:
& Special washer (8 3 0528 bushing for distributor and
— Insen, from ihe uppel side of ihe 8. Mut (A.3.0528) oll pump drive gear shaft:
distribngtor S24a1, hushmg afs for the 19.000 to 18.021 mm
distributer and ol pump drive gear (0. 7480 to 0.7489 in)
Place tool A.3.0528 in the following
way. insert tie rod @ complate with £ Reaming bushings <A« and «B«
nut and special washer @ After Insarting the two bushings =&« ang — Bushing «Bs: indert guide 16!
(as pusher); from the oppeosite wBe. lor the distribulor and oil pump drive A.4.0195 and then, Using & suitable
side insert support spool in mechanism, they must be reamed to 1he rEa e @, |19 mm H7 0.7480 1o
the tie rod and complete the in M fied dimensians. 07489 in}] bore as specified,
sertion of the bushing “A™ in — Bushing «A», inser tool A.4.0195 anc
this way. * then, using a suilable reamer @ [1%
mm HF {0.7480 to0.0. 7489 in}| bora as
specified,

P 38 300000000 0D1-3% Marct: 1E86



ENGINE MAIN MECHANICAL UNIT

A.4.0188
|'
| o
B
B Eu:.*-mg

1 Reamiar (19 mm W75 7486 o G T8y af

Dlarmeier after reaming:
bushing for distributer and
il pump drive puliey shafi;

19.000 to $9.021 mm
(07380 1o 0. 7489 in)

CHECKING VALVE SEATS

a. Check that the valve seats do not

show  scoring, cracking or burning

and- that they are wellfitted in their
respective seats on the cylinder head

- if necessary replace them.

b. Withdraw the valve seats (1} using 2

suitable 1ol as illustrated-in the figure. Pros

ceed as folows:

— fif and Inck stop ring { 3 ) and screw tag
@{mlaﬂlnﬂ according to the diamater
of the valve seat to be-extracted) on
rmyeridrel @

— ingan the group - thus fermed in The
valve guide until screw tap (4 )comes
into: contact with-the valve séal @

— thread the vaive seal by means of &
no. 22 mm wrench on the head
of the mandrel until ring @
touches the surface of the valve
seat - then upsecrew a half tarn,

— tap Yhe extremity of the mandrel: pro-
truding. fromi-the head 1o -dxtract the
valve seat.

Ay TREF

1. yalve spal

2. ‘Mandral far sxiraction

3. Slop.ring

4. Scraw lap for threading. (he. vabhe 3615 0
b axtraciad

¢ Lises mlcmmnmr@w ineasue the
diamatar of the new valve saat @ and &
bore meter {3 to measure that of the
respeactive. seat. in. the cylinder head:to
cheack the corract fitting intarferanca,
Compare the values cbtained with those
given in the lable.

01-40

1. Meiamalar

. Vialve Seat
3. Bore: metead
Vilve | Enginve 01511
Vv | i, . 420851042 100G
aeal | . i {1.6561 b 1.6575;
oo, | ¥ 37 065 10 37100
| i (1. 4583 10, T.4806:
PR ; L AE 385 0 47400
- i (16870 18 -1,6603;
m | Oversize | 37,965, 1o 37400
| (1471110 1.6724¢
VEive | 42 000 o 42,025
seat [1.B535 [0 185455
hoising | Vol 37,000 1o 37 025
Lo (148867 10 14575
A2 300 b 42,325
B = mmi .
. 18854 10 1, 8683
{inl) Ciyatairs { N7 3000 :::l 27 328
(14685 10 1 4695
iz = drlaka. valea . = Exhaust valvg
Valve Englne 061.24
Vaies 45 DS bo 45, 100
déal [1.7742 fo 1.7758}
0.0 Rorrmal 50,065 1o 30,106
[1:5380010 1.55304;
A =omm 45 385 tp 45, 40C
firtf 5 (17860101, 7 B74)
yeraice 90,365 to. 30, 400
[1.5408 10 1.5512;
Wahes 45 000 to45.00%
gaat (1. 771610 1. 7726;
housig | Tarrnal 39 000 1o 39,025
1D [1:5354: 10 15564}
45 300 bo. 45,325
B &.mm
{im) Cremraizh _ ”33?3%1; 13;3;?;
{15472 {o1.5482}
i. = Iniaks valoa & = Edhaust valve
e
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d. Pre-heat the cylinget head in a suliabie

oven. 1o 120°C (274"F}.

&. Insartthe valve seat (o intake and ex-

haust valvas) using the toal used for the

removal in the following way:

— fit and fock stop ring (2 ) {selected ac-
cording to.the diameler of the valve
saal fo be fitted) on- mandrel @

— ingert the group thus formed into the
valve guide until stop rng @ COmes
into contact with the valve saat:

— iap the extramity of mandrel @ pro-
truding from the head, 1o Insemt the

viahna seat

1. Mandral-for inserbon
2. Siop rifg

CHECKING VALVE GUIDES

Delérming the clearance between valve

guide and the stem,

H. the clearance excesds the permitisc

tolerance replace the wWorn. pars.

ga. Determination of clesrance

— Using. & micromeler maasure he
diameter of the. valve stem in three
places and in directions af nght anglas
to sach other,

= 3204 0000000

— Using a bore gauge @ freasure the
L0 of the vaive gukde sds,

1 Bore gaUgE
2. Valve guide

Yalve guide 1.0. (intake and eshaust).
d= $5.000t 2.015 mm
{03543 1o 0.3549 in)

= Calculale the cleargnge, subtracting
the maximium diameter of the valve
stem trom the 1.0. of he valve: guide.

Aadial clearance batwesn veive slem
arnd vahve guide 1.D.;

Itk 0.013 to 0043 mm
(0.0005 to G.001T in}
Exhaust; 0.040 1o 0.080 mm

{0.0018 1o 0.0031 In}

k. Raplacing the velve guide

— Visually check the vahe guides, nsus
ing that theére is nd SCoNNG OF trace:
of seizing and thal they have not
undergone detormation or fmoved from
mounting posilion.

= [f necessEry: ramove [heé worm valve
guides @ using extracting - tool
A3.0134 as Hivstrated in the figurs.

01-41

A 3.0N 34

T Wk guide

;. Insartion of the vaive guide

— Check the L.D. of the valve guide seat
and the O.D; of the new valve guide,
the fitting interference should be within
the prascribed limits (the values are
valid for both intake and exhaust
valvas),

Yaive guide seat L0.:
13.990 to 14.018 mm
{0.5508 to 0.55158:in}

Valve guide O.D.:
14,033 1o 14.044 e
{0.5525 to 05528 Inj

For 3000 sngine [081.24]
External dismater of axhaust vaive
guids: 14.048 to 14,058 mm

{0.5531 to 0.5535 in}

Interierence batwesn valve guide
and seat of valve guide:
0.015 1o 0.054 mm
{0.000& to 0.0021 In)

Apir T9BF
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— Ingert the new valve guides using tool
A.3.0526 lor the intake valve guides a,& EV

salet-fuier

— These(ools ensufe the corredt protou .
sign of the valve guides with respect
1o the: suppaort surface of the lowe:
spring cap on the cylinder head:

A_3.0526

T Wahee gusdes
2. Reamar
[Fiameter B rriere HE 03543 90 0,354 1)1

.0, of the Intake and exhaust vaive
guices: 8.000 ko . 9.015% mm
(03543 to 0.354%9 inj

& Tuming the valve ssats

“ —  Waituntil the cylinder head is cooled
and parformi the turning of the valve
seats in the following way.

— Position support @ of the poriabie
fathe @ on tha cylinder head ang
segure il in a suitable way.

= The angle of Wwrning, which i§ identical
tor both intake and exhaust, should be:

Protrusion of the valve guides
from the cylinder head:
§ = 10,2 10 10.6 mm

{0.402 1o 0.417 In) Taper of intake and sxhaust valve seats.

a = P0e

For 3000 engine (061.24)

¢ PReaming-the valve guldes
e = 89%30' to S0*20"

— Heam intake and exhaust vatee gusdes
(1)using & 9.mm H7 (0.3543 10 0.354%
in} rEAMET to calibrate the holes 1o
the grescribed diameter and then
measure 1he | 0 of the valve guides

— Taper o |$ obtained with the tooiof the
partable lathe ar 457 {for both imake
ang: axhaust valvas),

01-42

Apnl 1887

1 Poriable lathe support
<. Porable lathe

CAUTION:

The turning of the vaive saats which dg
not require: replacing is suitable for the
etimination of minor defacts of the work-
ing ares: however, ascertain, before per-
torming the operation, that thers is
sutficlent machining allowancs.

CHECKING THE VALVES

Check that the valves are not scored or
burnt of 40 nol show marks of mating
(steps) with the corraspending seats on the
cylinder head.

Renew them if necessary.

a [If the valves are in good condition
chack the diameters of the Stam and heads
{which must be within the tDlerances given
in Ihe tatie).

FA 3L 300000002
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— [0 ——t

Dimmater of 'H'l_l"ul'l :t-m {rreme- (Ir)]

Axlarance Engine 01911

Intake valve A 8.5972 1o B.3ET
103538 1o O 3530}

Exhausi vaiva B B.935 1o B.560
(023518 o 0. 3528}

Axference Englire 061,24

Intahg vakvs A &572 to B.BAT
(03532 o 0.3538)

Exhaust valve B B.840.10 8.855

(320 10 0L3526)

Diameter of valve hllllld [ruem. {In}]

Asferance Engline 018,11
irkeke valve [ A%E50 10 41.000
(15083 ho. 1.8142)
Exhao valea b BEADO 1o 3600
[1.4331 1o 1.44049)
Ralerence Englne 081,24
imtake valve c W3 BS0 tey A 000
(1-7204 1o 1. T323)
Exhaust wahee DO-f 38500 1038 T0001)

(1EET fo L5838}

{1) Far LIVIA type valve: 38450 1o 38,600 mm

FA 3G 00000002

[1.5138 ta 1.57197 mn}

GRINDING OF THE VALVES
AND YALVE SEATS

A After checking the vaives and vaive

guides grind as follows:

spread polishing paste

[SIPAL AREXONS Carbosticium for

valves - PN 4100-31502);

-  Use enging oil to lubricate the vaive
Biam:

— @ftachthe iower surface of the head of
tha valve to the suclion cup of the
prneumatic grinder {E}

= nsartthe vahe in s guide, turm onthe
preumatic grinder @ and gringd.

1 . Presemalic gringes for valves and. yvave
EsEATY
L}

— Grind-and then carelully. ciearn the
valves and valve Seats using perol or
sofvent,

CHECKING VALVE
SPRINGS

& Carelully examing the vaive springs
&nd, it there are no signs of excessive waar
or yielding, check thal:

— the terminalturns must be-parallel grg
perpendicular 1o the axis of the spring
(A arror 2°);

— the lenght of the sfree= springs cor.
respands to the foliowing values:

01-43

=2
4L

Length of free springs [mm (in)]

Exiarng! spring

La

A48 (1758

iniemal spring

Lb

841 (1.738)

= The flexibility values, measured by

means of a dynamometer (1 ) must be
within-the limits given In the {able:

1. Dynamomeier
Extarnal spring
Epring men
langth {in} Tast force
With valve 2.5 2480 1o 25,66 kg
chosad {1.280) [ (24322 0. 2516 Nj
{546 to 585 b}
Wik valve 23.5 47 85 1o 49 75 kQ
RN (0.925) | (4T0.2 104878 Nj
(105.7 1o, 109.7 ik}
Intetnal spring
Bpring mm
i th {in) Tast forcs
With wvalvig 30.5 128216 13.2E kg
closad (1.201) | (126.7 101302 -N)
{283 to 28.3 b}
With valve 21:5 2267 10 23.53 kg
open {0.845) | (2223 w 2327 N)
150,010 51.9. i)
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ENGINE MAIN MECHANICAL UNIT

CHECKING TAPPETS A = intake valve tappet seat diameter: A = dismater of shaft hols
AND TAPPET SEATS 35.000 to 35.025 mm in rOCker s
(1.3780 to 1.378%9 in) 16.018 1o 16.034 mm

a: Check that the extarnal surface of the
tappsts and the upper surface on which the
Cams operate are free drom any trace of

{0.8308 10 0.8312 in)
Measure the O.0. of e rocker

sgizing, scoring ar abnormal wear = In the. same way as. descnbed fre: arm shaft with a micrometer @
. Vigusly measure the valog lor the. ax- d th i e
if they can be re-utilized check the di- and compare & values: w
haust vahve 1 -
mensions. Appet seat and compare those specified.

it with that specified.

— Lsing & micrometar check the guigige
diameters are: within the spegi.
fied Limits.

T Hocke arm. shai

2. Misromalar
B = sxhaust vaive [appet seat dismeter:
A '3;’_*;;:';:::5:‘:‘;“" 22,000 to 22.021 mm
} {0.BEB1 to D.8670 in}
{1.3788 1o 13775 in) B = rocker arm shall diameter:
15.988 10 16.000 mm
B = exheust tappet diameter: 06294 to 0.8299 In)

21.971 to 21.989 mm
{0.B650 1o 0.8657 In)

CHECKING ROCKER
—  Chack ihe tappai séals formed i Trie ARMS AND ROCKER
cylindar head casting and cheack the ARM SHAFT

dimensions with 8 bore gauge applied — LUss bore gauge @ o measured (hie
tg a-dial indicator, 1.0 of the-rockar arrns@ and check
Compare 1he value obtained for the that they are within the speci
tappet seat of the intake valve with the tied tolerances.

specified tolerance.

CHECKING CAMSHAFTS
AND JOURNAL BEARINGS

& Checkihe dimensions of tha camsha

journdl baarings in the following way:

— Fit eaps (1) in the order indicated by
the numbers stamped on the caps
themselves - cap no. 1 moust ba fittec
towards the front of the eylinder head.

— ‘Berew nuts @fixlng the caps of the
camshaf; lubricate them and fighten
to the torgus specified.

@ 1 Torque wranch satting
Camshaft cap lock nuts

1610 1B N-m
1. Bore GEuge (11.57 1o 13.02 ft-1b;
2 FOEker arms 1.6 10 1.8 kg'm)
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ENGINE MAIN MECHANICAL UNIT

— Check, using & bom g&uga@mpliad
1o & dial indicatar @thu diamater of

the camshaft journal bearings. and
compare the values measured. with
those spacified.

1. Camshatl caps
Z. Lock nuis

3, Bora gauge

d. . Dial indicals

Diamater of camshall mein journal seat:
27,000 10 27.033
{1.0630 to 1.0643 inj

& Carelully examing the working ares of
the cams and tha main journals of the cam.
shalt and ensure they aré free from scor
ing. trgces of seizing or signe of
overheating of abnormal wear, Check the
diamelers of the camshalt main journals a5
folows;

— Measure the diameter of the camshati
main journaks @ at’ tha lour poinig
indicated by the arows in the figure
and compare them with the specified

valugS.

T, Cams i

FPATEL 200000002

A = dismeter of camshalt maln loumals:
28.849 10 28970 mm
(1.0610 to 1.0618 in)

— Check the eccentncity of the camshaf]
main joumaks between fwo SUppoms by
means ol & dial indicator,

— Maasure the heght of the cams with &
dial indicator.

i the cam height is less than the
specified value replace the shaft

Minimurm cam halght mm [(in}]

Intaks vahe cam 8 (0.354] (1)

Exhavst valve cam

G4 {0.252)
(1) For 3000 engina (D61.24) 9.1 (0.358)

CHECKING END FLOAT

OF CAMSHAFT

a.. Fil the caps, noling the sequence -
dicated by the numbers stamped on the
caps thamselves,

Cap no. 1 must be fitted towards the fran
pan of the cylinder head.

b, Screw onthe nuts securing the cam:-
shaft caps, lubricate them and tighter:

@ : Torque wrench seting
Camuhaft cap lock nuts
15 to 18 Nom
(1.6 to 1.8 kg'm
11.57 to 13.02 M-k}

t. Fiate plate @ on the upper surtace

of the cylinder hgad.

d. Apply magnelic base @m e pale
and place the seansor of dial indicator
s0 that It is in contact with the carmshaf

as dlustrated in the figure.

&8, Move the camshaft axially ang

measure the end play; check that the value

i within. the limiis: specifiad.

It not the camshaft must be reptaced

01-45

=" - @FJ

V. Support plate
2. Magnster hase
3. Dial indicagor

G o= camshall snd Tioal:
0.085 1o 0.200 mm
(0.0025 10 0.0078 in}

For 3000 sngire {DB1.24;}

G-= 0.080 to 0.201 mm
(0.0024 1o 0.0079:in}

A TORT



ENGINE MAIN MECHANICAL UNIT

ASSEMBLY OF THE CYLINDER HEADS

INSTALLATION OF
VALVES AND ROCKER
ARM SHAFTS

CAUTION:

The re-fitting of the valves |s parformed
by using the same set of tools usad for
removel.

H s tharelore necessary 10 reinstall the
pair-of valves (intakes and sxhaost) of
sach cylinder by moving the tool group
aach tims.

a  Insen the lower caps (1) and siop
waﬁam@nn the guides of the intake anc
axhaust valves.

@ O

T. Lower caps
2. Siop washeis

b, Fil rubber gif seais @ on 1he guides
of theintake and axhausi valves using toot
A.3.0244.

L E T SRR e |

(ON BENCH)

1. Pubbsr ol s&as

¢ Lubrcate ne stem of 1he valve wilh
clean angine oil, insart valves @ inlg the
respective guides and support them with:
tool A.2.0182 which, inturn must ba ixec
1o tha spark plog well by means of special
nut A.2.0359, complete with sUppont foi
valve fitting, ool A3.0622.

U1-46

& 3.06823

N h )

1. intake and eshaistl vahes

d. - Complete fitting Dy inseTing the ik
ing in the ssquance given, on the valve
Blam:

— -inner springs ﬂ .

— outer springs {2

— upper caps (3.

NOTE:
Tha damping colls of the springs must
be tacing downwards.

FA S OO



ENGINE MAIN MECHANICAL UNIT

i, -lnnaet springs
2. Duar aprinps
3. Uppar caps

8 Conmect kver oo A.3.0324) compilate
with cage (toal A.3.0520) 10 suppon (tool
&.3.0522).

Uging lever A.3.0324 compress 1he spring
ahd insert cottars @

During fitting snsura hal the Sotlers are
corrgctly seatad in the channel inthe valve
stem.

FAIBNIV0GOGH00

A 30520

1. Cofiers

1. Checking tighiness of vaives and
vilve seate

Insert the spark plugs in Lheir seals,

Put a litthe patral in & combustion chamber
50 that the valve head being examingd is
just covered:

Introduce low pressure air into ihe inlake
and exhaust ducts and check thal there are
no air bubbles in-the: patral.

If thers s leakags ensure thal the valves
arg perfectly seated and repeat the
tighitness test.

If the ragull is negative the grinding of the
valve sadts must be rapeated ay specified
in the paragraph “CHECKING ANE
TESTING THE CYLINDER HEADSE
- Checking the Values™,

g After fitting all the valves miguwn
the caps twhich determine the
clearances] on the intake wvalves
The. positions - should be the same as
those before removal.

Lubricate bowls with clean
engine oil and insert them in thelr
respective seats.

Gi1-47

h, -Ae-fiiting of rocke: arms and rocker

arm: shatt

Parform the following operations to re-fit the

shatt and rocker arms which oparate. the

exhaust vilves:

— Bcrew on & suilable 1061 (1) 16 the
m@madad sghank of tha rocker arm shah

— inser the shafl, suitably lubricated with
engine ofl, in the seat: in the cylindar
head and, on this, in sequence; springs

@. rocKer-arms @anu WHSI'HETE@-

previowsly. lubricated with engime ail,

(1 ]
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ENGINE MAIN MECHANICAL UNIT

- Shaft inserboh ool
. ‘Rocker arm ahatt
< Bprings

- Racker drms

[ I

.- Washars

— Afler Compietng the. re-Rming of The
rocker arms rotate the shalt using 100!
@ until the nolehes on the shaflare
aligrad wilh holas @in ardar 1 per-
il the passage of the cylindeér head
suppar studs; to.check thal this is so
use & 12 mm (0.472 in} dia, pin (3}

1. Toal
2. Shud hotes
3,12 rm {QAT2 inj din. pin

= FRemove the took from: the focker arm
shaft and re-scraw piug @ with:
relativa gasgiet.

1. Plug with gasket

i RAefitting of push rods and exnausi

vaive tappats

Lubricata lappets @ with engine. ail &rd

ingert them-in their respective seatsin the

cylindar head.

Reinstall push mds@ (after lubricating

tham) laking care 1o

—  Fotate rocker arm @ forwards ‘ang
downwards 1o Taciitate. fitting;

—  position the ball head of the: rod in ihe
seat. prosided in the tappet.

INSTALLATION OF
CAMSHAFT

g Using clean enging on ubncale he
jgurnals of cimshaft @ and the respad-
five seats on the. cylinder -head on whick
the shaft must be placed{as shown by the
Arrows).

1. Camanait

b, Fosticn caps i::‘l:j if SeQUence aceor-
ding to the numbers [(ng. 1 should b fit-
ted on the front of the cylinder head), place
angd. -tighten: tha: nuls. with. respective
washars @ bri ol 40 the: requined torqus
@ ! Torqus satting
Camahatt cap stop nuts {in oll}

18 to 18 N'm

{11.57 10 13.02 ftIb;

1.6 10 1.8 kg-m}

PAISAIO0UCO0O0G



ENGINE MAIN MECHANICAL UNIT

VALVE CLEARANCE
ADJUSTMENT

a.. Checking the intaks valve clearsnce

Afer re-titting the camshal check the in-

lake-vahvé claarance.in the following way:

- termporarily fit hub@whi:h sBrves ti
fix the toothed pulley operating the fim-
ing systarm;

— totaté, psing kever A.2.0281, the cam-
shaft until It is possible to fit thickness
gauge C.6.0197 on the cam of the
valve ol which the: ¢learance is 1o be
measured (Cams in res! position fac
ing upwards):

— nola the values: for each valve ang
compare them with those speci
fied

FAI84 300000

C.8.0197

T Hub for oothed pulisy opsraling e
camshafi

G = ‘clearance batwesn owest radius
of-the cam and the crown
of the tappat operating
the intake valve:
0475 1o 0.500 -mm
{0.018)-to 0.0187 in}

& Adjustment of intaks vailve clearsnce
H necessary adjust valve Clearance as
follows:

— HReEmove tha caps fixing the camshaf
and the camshah itsalf;

— withdraw the tappets and rétrieve caps
@ underngath;

— Mmaasura the thickness of the caps us-
ing specifiic gauge C.1.0108 and ther:,
on the: basis. of tha differance with
respect o 1he. values oblainac
previously, salect from thie set of caps
{R.5.0001) those which will rastora the
correct clearance of each valve.

Rsinstall tappels, camshafi and caps

Tighten the nuts on camshelt caps to the

specified torgue -and check valve

clearance again.

C1-49

e
.l:—lrr'g—.::l'-'l"f-“'“

L LEREL]

C.8.0197

5, Caps

¢ Chweidng and adjustment of exhaist

vaive claarance

Adjust the exhaust valve clesrance o

restore the clearance betweean the crown

of the tappel and the lowered radius of the
cams,

For the adjustment wuse spedgl

wrench (tool A5.0220) as follows:

— tsmporarily install hut (1) which
serves o fil toothed puliey operating
thie fiming. syster;

— rplale, using lever A, 2.0381  1He cam-
shaft until it is possible to fit thickness
geuge C.8.0197 on the cam of the
valve of which the clearance is 1o be
miggsured [cams in rast position. fas-
ing the opposite side of the tappet);

—  note the valses measured for aach
valve and compare them with those
specified

— Slacken lock nut SECLTINg
adjustment serew g using the
lever  of the wrench {tool
A.5.02201 combined 3 and
Tmm (012 and 043 in}
wrentch

- roiate sCrew @ Lsing wrench
A.5.0220 until the specified val-
ue & obtaingd (deétermine by
means of a blade-type thickness
gauge €.6.0197)

= tighten |ock. nut @ ant check
the exhaust valve clearance again

Marcr T9EE



ENGINE MAIN MECHANICAL UNIT

a. Lubncate the ssaling lip «&= of saal ring
@ with the specified grease and the

outer surface «B» with clean angine oil,

Than ingart ring using ool A.3.0525.

C.8.0187

A.3.0525

Y. Sedl fing

A Saaling Bp: (Ubricate. wilk ISECT
Maolykots BR2

B. Ouler-surfacé: lubrcabe with ciean gngine
ol

& Insert operating shati i ks mEat
and insen spacing washer from the
other side,

1, Hul

2. Lock nut
3, Adjustment screw

G = clearance between Moweared
radius of the cam and crown
of the txppat oparming
the sxhaust valve:

0.225 to 0.250 mm
(0.0089 to 0.0098 in}

INSTALLATION OF
DISTRIBUTOR AND
OIL. PUMP DRIVE
PULLEY

He-ht the ioothed. pulley which operates,
fogethar with the relative gear, the
digtributer and oil pump.

k. Dive ghatt
2. Spacing waied

¢ Fittoothed puligy{ 1 jonthe dnive shaft
and then fit gear operating the
distributor arid the oll pumgp.

March 1986 01-50

Lock the gear with the relative nut {3 jcom-
plate with washer having a satety tab: pre-
yent the rotation of the pullay using the
levar of tonl K.2.038%.

Altar tightening the nut bend the safety at:

over.,

I, T'D'ﬂﬁl'll; Uiy
2. Gear ppersling. camshal and oif pumgp
o, Lotk nat

d. Tighten the screw with washer fang
pulley (1) to its shaft,
Pravant the rotation of the pulley wilh lever
(too| A.2.0361) and then lock the sorew us-
ing @ torgque wrench,

PA IS SOOI
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INSTALLATION OF
CAMSHAFT DRIVE
PULLEY

4. . Remove tha hub of the tocthed pulbey,
mounted témporarity, and refit the saal ring
of the camshaft {after lubricating the
outer surface 'B" with engine oil and
sealing lip "A™ with the specified
grease).

seal ring @ miust be fitted using
insertion tool A.3.0525.

L. Spaal. ring
A, Sanling |ip: lubriceis wilh ISECO
Modykote BRZ greass
B, Cuter suriace: lubricate with clan sngme
il

b Lubncete surtace =A= of the aint-nction
bushings using clean #ngine oil.

Fit toothed pulley an the shankof the
camshatt; re-fit pulley suppaort @nnd hub
(3) complete. with rubber ring (4) ang
Lightan SCraws @ fixing: it 1o the pulley

b 3OO0

¢.  Tighten the nut fixing the toothed pulley
(1) to the camshatt: prevent the.rotation
of the pulley with tha lever (ool A.2.0361)
and tighten the nut to the specified
torgue.
Also tully tighten scrows (5 ) fixing the hub
16 the pulley.
J:I‘:‘i t Torgue setting
Nut securing from hub of camshaft

§7 16 117 N-m

{716 10 B6.1 fr-Ib;

8.9 t0 171.9 kg-mi

.1l A.Z2.0381

I

BV:117

1. Toothed pulséy

2. Prulhey - Suppan

3. Hub

#. RAubber ring

5. Hulby seciuring screws

INSTALLATION OF
INTAKE STUB PIPES

install the intake stub npﬂﬁ@m foliows

— insen gasket @ in the studs of the
cylindar head;

= inser insulating gasket @

= - insert gasket @

- fix'Intake stub pipes @ o the Siods
of the cylinder head by means of ihe
mids with ralative washars,

01-51

1. imiahe vk prpes
2. Gashkel
3. Insulating gashe
4. Gashket

REMOVAL OF CYLINDER
HEAD FROM THE BENCH

Aftertha re-assembly of the cylinder head
remove fhe Head @ fram the Suppon
yoke (tool & 2.0380) after removing the two
lock. nuts:

Remowve. the supporl yoke compleie wiih
adiusiable suppor [fool A.2.0195) from the
Vice.

Saror 1986
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CHECKING THE ENGINE BLOCK

CHECKING THE
ENGINE BLOCK

a. Chack the block visually for Cracks ang
sgns of excessive wear of the sliding
surfaces.

B, Cargfully clean the surfaces of the
block to remove any gasket fragmants. Use
butyl acetald or -Methyiethylketana,

CRANKSHAFT

a: Chegh thal the wotkng ares of tHi
fredin and rod journais do not show signg
of abnormal waar, sconng or traces of ez
g or overheating.

WARNING:

The. chrome-molybdenum steel crank-
shafl has been subjected to & nitriding
trealment and thus cannot be groumnd.
For this reason the crankshatt must be
replaced | it shows signs of excessive
Waar,

b. ‘Place the crafnk shiah gn the bencl bt
WEEn SUpPaNS and measure (he diametes
of main jpurnals «Ae and rod journals «B«
and compare them with the. specified
values.

WARNING:

The range of tolerances parmitted for the
machining of the main and rod journals
has bean divided into two classes.

it Is possible ta identHy the class of the
journal being checked as the respective
counterweights have indeliblé RED or
BLUE marks.

..ﬂpru =

g

s i

Ao Main journals
E. Rod journals

Class RED [rmm {in}]
Diamatet ol main 4 SH861 10 59971701
journal I (23607 to 23611} {F
Digrmeter-of main I

journal-far ower- A 553;;9,?111:':;5:}:1&51
sized oranksnaft (2. E: J
Diamgter of rod B 51.990 0. 52.000
journal (€.0437 10 2.04T2)
Clasa BLUE [mm i)
Digmeter. of main A 50951 b 59,9681 (13
gournal (2:3603 10 2.3807) i1}
Diameter of - main £5981 54 &7
journal for over- A sens 102 3611
sized crankshaf ' 1
Diameter of rod B 51.980 40 51,550
[zt Al (2046810 2:0469)

(1} Valuas applicabls {or 2500 enging (31911}

¢, Aiso check the following:

— Check the ovalizafion (*F } ol the rod
journals and main journales By compar-
ing the diamater at various points of
their circumbarance.,

01-52

Maximum main oF rod journat
ovalization srmor:
A-B = 0.004 mm (0.0002 in}

— Check he taper { £} ol the mainans
fod jaurnals by comparing the diamete:
gt the ends of the journal.

E'-\_Hq.\_..-\.-l.\"._\"...-\‘.l‘

Maximum mein or rod jounne

LApaT BITOr:
A-8 = 0.010 mm {0.0004 in}

— Check the concentriclly [@} oe-
twean (he cantre main journels and
front and rear main journals.

Maximum scceniricity of
main journals:
0.040 mm [0.00718 in}

— Chack the parailelism [ ) betwesn the
centerlines. of the main and rog
journals,

Maximyum paraflelism error between
main and rod journais:

0.015 mm {D.0008 in}
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= Check the length of the rear main jour-
nal (which must be within the specified
values].

Maxirmum length of the resr
main journsl:
€. = 31.300 {o 31.335 mm
(1.2323 to 1.2337 In)

o e o)

. Awisr

o |, after these checks, e shat can De
re-ufilized, procesd with 1he cleaning of the
drilked 0il passages:
— LUse a:punch @ to make & holé in
plugs @ sealing the extramilios of the
il passEgEs.:
Extract plugs-and eliminate any burrs
created by the previous calking.

3. Funch
2. Plugs
3. Cranksnah

PA3E4 000000

— Clean he oll passages with & steal wiré
pipe brush;

—  Washthe shatt and oll passages with
hot solvent and dry with compressed
alr (paying paricular attention to the il
passagés),

— - Apply seslant (LOCTITE 270 Gresn)
to the new plugs (1) and seal the holes
inthe oll passages with naw plugs (us-
ing & suitable ool @ 1.

1 Piugs
2. Insertion 1ol
2. Crankshat

—  Afles comiplgting ihe seahng of the ol

passages calk the edges of plugs (1 )
with & suitable tool A.2.0369.

A 2.0085

¥, Plugs
2. Crankshah

01-53

MAIN AND CONNECTING
ROD HALF-BEARINGS

d. Clean the main and con rog. higll-
bearings. and’ check. visually for signs of
BCOrinG -Or seizing.

b, H there &re sings of excessive wear
replace all the hali-bedarings.

£, The fitting of main and- rod half-
bearings o the crankshafl must be per-
formad by palring pleces of the same
dimensional class, identifiable by a mark
of the same colour RED or BLUE on the
side ofthe half-bearing and on the rélative
journal of the crankshafi.

g Using & micrometer measure (hewidih
of the half-bearnngs @ and compara the
values with those givern in the liblﬂ: replace
tha hall-bearings |f their values arg Aot
within the . specilied tolerances,

1. Maln -ang rog nalf-Deanings

2500 Engine (G18.11)
Class Hall-baarings [mm (in]]
Main 1.820 o 1,835
" {0.0720 w 0.0722)
Red
1,737 01,745
Fod DBET)
{50684 80 Q.
vain 183510 1,84
{00722 10 0.0725)
Elue 1,741 748
. o 1]
A
od {0 DB85 1 O.0BED)
1,845 0 1.887 {1}
Guean | Red | g o726 10 0.0720) [1)

(1) Only to ba used on & non-cweralsed CiEnk-
shatt if the-and play betwaen purngl and half.
bearing is greate than 0,050 mm (0.0020 in]
aMer ‘checking the dimensions of each in-
dividual jodernal,

2000 Englne (061,24)
Hal-bearirgs [mm {inf]

KAgi | 1.820.10 V838
| { (00720 10 D.OT24)

! 1,737 1% 1,748
(00684 1¢ 0. OBET)

1.834 10 1B45
(R.0733 1oy 00726}

1741 11748
{0.DBES to 0.DEBD)

R

M#in

Biluie
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MAIN BEARINGS AND
MAIN BEARING CAPS

a. Fit the main beéaring caps @ on. the
main bearings, positioning them according
1o the numbeaning on them [Capno. 1 must
be- litted on the front. part of the main
mearings).

b. Tighten in il the nuts, with respective
washers securing the maln bearing
caps; 10 the required torgue

e
L:‘I:__J : Torgue setting
Muts securing the main bearing
caps to the cylnder Block
supports
84 1o 82.7 N-m
(8.5 16 9.5 kgm

61.9 to 68.4 T 1bj

1. .Mai bearng caps
2. Muls. and waghars

¢, Listig bore gauge@m&d 0.8 ghgd -
digator measure the diameter of the
main bearings @and chieck that they are
within. the speagilied 1olarancas,

Main bearing dismeter:

63.657 10 63.676 mm
(2.5062 1o 2.5069 in}

St 1 aH S

1. Bore gauge
2 [Dial indicaior
3. Main:bearings

d. Check e tength ol ine shaulder o the
rear main beanng

Lengih of the shoulder ol
the raar main-bearing:
26,450 10 26.500 mm
{1.0413 1o 11,0433 In}

THRUST RINGS

a. Chack the thickness ot the thrus) nngs
(fitted on 1he réar main bearning).

The walue must be within the specifisd
lalgrances.

Thrust ring thickness;
2,310 to 2.360 mm
{0.080%9 to 00928 inj

CYLINDER LINERS

g. Determine the class of the cylindes
finers and than check the dimensions:
The liners are divided, on fhea basis of ther
LLCFx., into threa classes =hs, «Bs and «C= and
are ideniifiable by indelible spots of pains
= BLUE. PINK and-GREEN - on the oulside:
of aach cylindar liner:

01-54

b, ‘Tocheck the diMensions proceed as
faliows:

me FEI0 86T DOre gauge @ uging a
suitabyle. rmicrameter

= llse the bore gauge fitted fo.& diat
indicatar. to -measure the LD, of the
cylinder lingrs @ measured at 1.20°
of the median, uppear and lower G
cumferences included in the -area. of
migasurements ilustrated in the figure

—  Ghack. that the values obtained are
within the specified tolerances (divio
gd intd classes) given in the lable,

— iGhack thal the maximum taper ‘and
ovahzation -are -within the speciliag
values,

a5

i Bore Gauge
2. Micramater
3. Cylindar-live

Fii 38 IOCOENAAE



ENGINE MAIN MECHANICAL UNIT

oA ! 48
| |
Arax of
i mm 1k mm
P58 0l T~ wesuremant T g.39 I}

Maximum taper of The liner:
A-B = 0.01 mm (0.0004 in}

Maximum ovallzation of the liner:
X-Y = 0.0% mm (0.0004 In)

Eytindet lirer dismater frm (in]]

Englnas
Cipan
01511 06124

A 87 585 do BT 894 | B2.BAES Mo 92994
(Btue) | (3454000 248421 | (38608 to 3. 6612
B E7-905 1o 50,004 | S 605 1o 93,004
(Pink] | (34684 po 34847 | (3812 bo 3 E51E)
= BE-DO5 1o 88074 | 83,005 o 93.014
(Grwen) | (340648 1o J4E61) | (16816 to 3.6680;

DISASSEMBLY OF
CONNECTING
ROD-PISTON ASSEMBLY

Belore making measurements divide the
con rod-piston assambly as follows.

8, Using & suitable screwdriver sxiract the
twi snap rings @mming the pin hodding
the can rod to the pision (2)

LA

1. Snap nngs
2. Fiston

FA B 0000

t. Extract sesl rings and oil scrapar
ring @ from piston Using 8 suilable
tool; proceed. with care to guvoid
pccidentally bDreaking rnings which
could be re-utilized,

Retrieve spring @

& Withdraw gudgeon pin @ and se-
parate the piston from the connecting rod.

Pagton
. Bapl-fings
- N sCrapar (g
. Spring
. Budgean pin

o e Bk e

PISTONS AND
GUDGEON PINS

The pistons and guagedr: pins are paires
whan fitling acéording 1o the dimensional
tiass (established by the diteren| machin:
ing tolerances).

It is possible to identify the class by the
paint marks WHITE or BLACK  inside the
gudgeon pin and on the Guiside of the
pslon: HOSE.

a. Using & micromater, measune the .0
of the gudgeon pin @ and, using a bare
gauge, measure the diameter of the hale
for the conheéction o piston @

t. Engurethat the values are within the
tolerances given for the various dimen:
sional classes in tha 1abls.

01-55

V. Gudgedan pif

2. Piston

Dismerter of gudgecn pin hole In piston
[ fing]

BLACK

WHITE

22,003:1p 22006
(0 BBETE 1o 0. BEEIE)

22,006 1o 22008
0, 8EE 3B 3o O BESSDN

Gudgeson pin 0.0

Back = 21.984 10 21.8987.mm
(0.86591 10 ¢.BGROZ in}
White = 27.997 1o 22.000 mm

(0.86602 to 0.66614 in}

¢ Check that the seats of the gudgeon
pin inthe connecting rod small end and in
e peston DOsSaes are ROt -excessively worm.
d... Carefully. examine the . pistony before
measuring for deep scoring of the skin or
the. grooves of the rings, which. would re-
quire replacing.

A TO&F



ENGINE MAIN MECHANICAL UNIT

The pistons, like the cylinder lingrs, are
divided inta three classes according o the
machinirg 1olerances.

in this case too tha classes are called s,
«Be.and «Cs and identified by indealible paint
marks (BLUE,. PINK and GREEN) on the
piston top.

¢ Check.the 0.0..of piston (1) with a
micromater.

The 0.0 myst be measured parpendicular
10 the gudgean gin hole at & dislance of
12. mm {0.47 In) from the lower edge o the
sKir.

f.  Comparethe value measured with the
specified tolerances. according to the
class, in the table,

@ 12 mm
o [— (047 in)

_JE:;;}..

1. Piston

Plator dimmaler frim. (in))

Engines
Claks T
018,11 | ]

A BF B35S 1o &7 545 i 52,935 b3 JT BA%
| Blual (3 58] to 3.4624) {3 GEAA. o J A5k
B B7.945 1067 955 92,945 13 92 988
{Pirag (B6B24 1o N4820) | J2BSET b0 JESHE
G BT 955 1o 87.955 S2:955 092 9is
(Gresn) | (3 4825 13 46532 |3.BAG9E ta 3. 56800

& Measure the HHickness of comprassidn
nngs @ and @and that of wil contrel-ring
@: check that the values measured are
within the folerances given-in the tabls

Apnt 1987

1 Fusl COMpPprassion nng
2. Bedond comprassion nng
F: Ol conral-fing

Platan ring thickness [mm {Im]

Englne 918,11
First ring T.4TE 0 1 480 [0.0582 1o 0I5ET)
Secand fing | 1728 o 1740 [0C0EB0 to (LOBRE}

Ol 2antral ring : 3978 1o 3000 (0. 1E8E 1o (L1871}

i Englrs 061,24
First ring 1478 1o 1480 (0582 wo G.06AT)
Second ring 1:4TH 1o 1. 420 (00582 w 00587
Ol conbral fing | A ATH 1o 3450 (0, 186 ba 0 13T

h. Ingar the piston fings in the. cylinder
1in&:@ﬂnd chack gap =A= using a feales

gauge.

01-56

N L

T L PPT AT e

1. Gylimdar Hners

Plztan ring gap (A} [mm {in})

Engina 01811
Farst rineg Q.30 30 0. A5 {0.012 1o 0.018)
Sacund nng 030 35 088 (0012 1o 0.008)
Ol wantal fing 025 to 040, {0070 4o 0078}
Engine 061.24
Firg! ring Ol b 0085 (. 018 10 U028
Sacend fing Oudd 1o 088 (0.00E Yo TO2E)
v contbrod ring Q.50 o Ed 0001E 10 0.024)

. Lubricate the piston rings with clean

angine ol and reinstall therm in their respec-

live 5&ars on the piston @ laking care i

insert, in seguence:

—  spring (2 ) and ol control ring (3 ) in the
third groove; bearing in mind that the
spring joint must be at 180" with
respect to.the cut of the-rng;

— compression fings (3) and (5)in the
sacond and Tinst groove respeclivaly

Pasition the rings 30 that the word =TOP-

stamped on the rings is facing upwards:

FA B 30000002
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1. Plstos

- Epﬁng

3. Ol gantral ring

4. Second Compression g
5. Firsl. comprassion ring

| MBeasure the clearance between pision
gro0oves-and rings using a fealer gaups

Fadbd SEUOLCAILG

1. Flrgl cormpression Fifigy
22 Becond comprassion ring
3. Qil.conired ring

Claarance betwedn plaion grooves and fngs

[rrem.{kn}]
Firai.rireg 0065 1o 806 T pdbad ho 00026
Bacond ring 00K 1o &08T ph-004 1o 9,009
Ol sondrol g, . | 0025 16 QOST (00040 10 0.00Z2)

k. Examing the gudgeon pins ir orser io
pair tham with pistons marked with paint
of the same colour (White or Blatk).
The mark is located on the exdemal surface
of the boss and on the inside ‘of the
gudgeon pin.

[, HWihe parisare o be re-ulilized bear.in
mind that the working. arees, in particular
the saat of the gudgson pin in the piston
should be free from: aven the slightast
SCOring.

m. Insen thie gudgeon pinan each piston
(sslacied according 1o the class - Black and
White); lock with the snap rings &nd, us
ing a balance similar 10the one iHustratec
check thal the difference betwesn the
weights of the pistons is no greater than
4. grams (0.14 oz},

01-57

k-B = & grams {0.14 o2} (max;

CONNECTING RODE AND
CONNECTING ROD CAPS

a:. Check the con rodevisually for cracks,
sconng and signs of axXcessive waar,
Tha con rods and con rod caps which can
b ra-utilzed must ba checked forthe cor-
rect dimensions. as follows.

B, Using abore u&uge@iittad to a dial
indicarar measute the diametar of the
bushing ir the con rod small end @

1. Bore gauge
2. Dial indnsanor
3. Conmesting rod

Bushing |.D, - Connecling
rod smiall end:
22.005 to 22.015 mm
{0.BE63 to O.BEGT. In}

March THEE
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c. Fit the con rod caps, tightening
the respective screws in-oil to the
specified torgue. Check the digmeter
of the con rod small erid as described
in point b,

o
Lz’; : Torque satting

Screws reteining con rod caps {in
ofl)
53410 53 N-m

(5.4 10 6 kg:m
39.4 to 43.5 f-lbj

I, Bark gaugs
2 Dial indigarayor
3. Connecting .rod

Connecting rod 1O,
55.511 to-55.524 mim:
(2.1855 to 2.1860 in}

4. Using a paance similar 1o the one i
lustrated, check that the differance batwesn:
the weights ol the two con rods (complete
with caps, falf-bearings and screws) is. N
gréater than 2 grams (0.07 o). To restore
the exact waight remove the axcess matai
from parts =C=-and «D=,

Apry 1987

See . Rulletin o1-03-85

7% ¢

&-B = 2 grams {0.07 ox) (max)

G
D.

aren 10 bs machined ta
obtain the exact weight

g Check  the perpendicuianty of
conpecting rods using. a - jig
sirnilar to the one ilustrated,

WARNING:

if tha connecting rad is not troe it must
be replaced 1o avold -abnormail stress
during engine running and consequeni
irreguinr waar of the piaton and the con
rod itasll.

01-58

REASSEMBLY OF THE
CONNECTING
ROD-PISTON ASSEMBLY

Reassambla the assambly formed by \he
connecling rod and the piston considering
that:

g.. If the prviousiy disassembled pisions
and. con rods are to ba resulilized the in
itial pairing {i.e. piston no. 1 with-can roc
ng, 1} must be restored,

k. The connecting rods for the right side
of the engine which match pistons ne, 1,
2,3, must be fictad with the offsat towards
the regr of the engine while those for the
Faft side which malch pistans nd. 4, 5 ang
&, mugt be fited with offsel towards the
front.

. Remamber thal the arrow stamped o
the top of the piston should Tace toward the
frant of the anginé.

A thenoECh 10 wiikch e arrow poirts i
dicates the offsst side ws,

d.  The piston and the gudgeon pin: miust
belong to tha same dimensional class (this
cen ba seen from the Whits of Biack palnt
rmarks on the piston boss and inside the
gudgeon pinj.

&, The gudgeon pln@shuuld enier Hhe
piston @ easgily with the. pressure of the
thumb alons.

PR T AR
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1. Gudgeon pen
2. Pistan
4. Conneciing rods

P ANE: mounling 1he SRE nHgs FeTain-
v the gudgeonpin the piston should mowe
freely bul be quite precise; 1o check this
position the assembly as in the figure anc
grisure That the piston; as & result of #5.own
wenght, passes slowly from position =A= ¢
position =Ba.

Ciearance between con rod smaik
#nd bushing hole and gudgson. pin:

Bisck = 0.008 to 0.021 mm
(0.0002 to 0.0008 In}
White = 0.005 ip 0.018 mm

(0.0002 1o 0.0007 inj

Ciearance between pision hoie
and gudgeon pin:

0.006 t0 0.012 mm
(0.0002 1o 0.0005 in}

FPAISA 300000000

REPLACING :
FLYWHEEL TS

RING GEAR

Check the flywhieel ring gear and, wien

necessary, repiace it as follows: 2y

& Heal lhe fiywhee! in & suitable ovar,

until the specified temperature is

reathed.

t. Remove the flywhes! from the oven
and, using & suitable maliat, saparate the
ring gear from. iha Hywhesl,

¢. Healthe new ring gear uniformly upic
{he required temparature and then mouni
it on the angine tywheel, taking care that
it is positionad correcthy.

B K19

Tempersiure 1o which the ring gesr
should be heated for fitting/ramoving
onffrom tha engine flywheel:
120 100 140°C (248 fo 284°*F)

REPLACING OIL
SUMP COVER

Il necessany il 15 possible 1o repiace the oif
sump cover in the following way:
a. Slacken and unstrew SCrews. wilh

washers @ which fix cover @ 1a-the: ok
U

b, Remove the gaske! bearing.in ming
that it was spread with sealani during
assembly,

01-59

T, Scraws: &nd washers
2. Ol swemps Sover

£ Carefuly chear 1he comact suriace of

the oil sufnp and its cover, fit & new gasket
covered with the- specified seal:

ant on both sides,

d. Feplace cover @ on il Sump 3

screw all the screws (with washersyand il

drain plug:

1. [aEskEr
& Cover
30 ump

March 19858
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ASSEMBLY OF ENGINE BLOCK

CRANKSHAFT & insert trust fdli-Angs (f:, ard settie
Mount the crankshatt an the biock in e them by rotating the crankshatt.
tollowing way:

4. Select the main hall-bearings pairing
tham with the relative shaft journals [accor-
ding to the dimensional class).

b. Theassembiy on the crankshalt mus:
b performed by pairing parts of the same
dimensionai class, identified by paint marks
al the same colour Red or Blue, on the sids
of half-bearing @ and ‘on grank:
shaft journal @

CAUTION:

The hatf-rings mus! be fitted snsuring
that the lubrication grooves am fecing
towards the shoulders of the crankshaft.

1 Upper -main naf-béanngs

d. Lubricaie the mam beanngs and
crankshall journals again with clean angins
oil and : place the shaft @ in the
correct position on the main bear
g%,

3. Theast hatf-rngs

1. Main ngil-beanngs
2: Crankshatt

¢ Llgan The main beanngs, Jbncale
therm with clean anging il and then pog:.
tign the Upper main half—hﬂaringa.@. tak-
ing care that, during fitting the safety
nlchas are in thair respective seats inthe
cyfinder biock.

MAIN BEARING CAPS

4. Place the lower main hal-bearings{ 1 }
in-the respective main bearing caps ( 2
after lubricating them with clean angine oil;
check that the satety. notches are comect:
Iy positioned.

1, Grankgran

March 1986 g01-60 P43 84 30000



ENGINE MAIN MECHANICAL UNIT

g, Tighten, in oil, nUts with washers @
fixing main beaning caps @.

Use. the specified torque setting
The nuts flxing the rear main bearing cap
(3)are provided with safety tabs (& Jwhich,
must not be ramoved for the time

Ty

being.

J||I'.|l -\":—\-"-.I

gy

1 L ks pali-bearings
2. ‘Main hearing. caps

b.. Re-fur caps @ of the first thres
main bearngs.

They must be oriented 50 that the
safety noiches are in line-with those
of the: ¢ylinder block; their position
and orientation should be according
to the numbers stamped on them
(cap ng, 1 should be fitted on the
front bearingl.

¢. Redil rear main bearng cap @ Tak-
E‘u?_-g} Carg Aol 1o damage the rubber-seais 4 Satety iab
Lubricate rubber seais @ using fubricam

SOHB-5100 or MILLOIL (Norm, 450817502}

LooNuls and washers
2. Franl mam baaring ceps
<. FAear main bearing cap

.
.
]

HH'_I;_,  Torque setling
Maln bearing cap fixing nuts {in o}
84 to 92.7 N'm
(6.6 to 9.5 kg-m
61.9 10 68.4 ft-Ib)

& Checking the crankshatt ang fival

— - Apply & dial indicator (1 Jwith magnetic
base so that the sensor of the ingiry-
man isin contact with the crankshatt
parglial to the shaft axis.

—  Using & screwdriver @ meave fhe
crankshah @ and. use- the dial in-
dicator to check that the end float. is
withir the specified limits.

— Compare’ the wvalue with tha
specified and, if necessary e
place the thrust half-rings.

—~ To replace them it 5 necessary 1o
remove the fear main bearing cap

1: Front main tearing caps again.

2. Rear mamn basnng cap

3, Rubbei seals

PA 38 300000002 01-61

¥, Dial indwzaior
7. Sceewdroaar
3. Crankshatt

End fiostl of crankshati:
0.080 to 0.265 mm
{00031 ta 0.0704 in}

f.  After ftting the new hali-tings check
thie crankshafl end fioat and, if it is within
the specitied tolerance, bhend the
safely. Tabs @ of ‘nuats @ of the
rear-main bearing cap @

g. Scraw locknuls an:the ramaining
front main bearng caps @

Salety tabs

1
2. Nute

3. Real man Dearing cap
4, Front mam bearing caps
L Lecknuols
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h. Tighten locknuts (1) 6! the front main
bearing Caps @ to . the specified
torgue.

B, Fit the engine fhywheel in the faliow-

ing way:

— ghegn the crankshaft flange:and the
contaclt surface of the flywhes
carafully;

—  rergt the Thywheel @ on:ihe flange.
The flywhee! can only be mounied in
one position due 1o the fagt 1hat the
maunting. holes . are not equidistant,
paosition satety wasnar@un {he sams
WAy

— finger tightan snrm@sa-:uring thie
fiyvwheel (after spreading the
specified sealant over them;,

CAUTION:

1 Loekiulg ENGINE FLYWHEEL Befors azppiying the ssajlant to ihe
& Fronl mn Sranng cans threeds of the scraws (LOCTITE 270 -

9, Fitting ol Girec! drive shatt busning Gresn) eliminate any trace of the alg

saalant by brughing and blowing alr oves

- —  Madnt bushing @-fnr e girect dnive the threads. In any cass remove any
LT, : Torgue setling shiaft on the rear.flange of the: driving graase from the ihreads with trichlo
g ' .

Locknuts securing main bearing 5““@“5'”5'“59“'”9 ool A,3.0303 rosthylens or chiorothans.
caps (in oil)

2040 25 N'm

(1.5 10 7181 f-lb

216 2.5 kg-mj

OiL SEAL
(REAR)

g Lubncate theouler surtace and the fip
of the raar oil seal with clean angine- ol

b. Centain the internal spring of the rear
pil ring- by applying.a thin layer of ISECO
Maolykota BR2 grease (P/N 3671-60841)

e Place the oil seal on the Hared surfaces A.3.0305

of the cantanng ring of ool AJ.0178.

Fit the oil seal using toal A.3.0178; ensure

inal i & I the -cofredst pogition. during 1. Bushing for divect drive shaif
mounting. 2. Crankshak rear flange

Agiii TEET 01-62 5,364 S00000002



ENGINE MAIN MECHANICAL UNIT

— it ool A.2.0145 to pravent ths rotetion
of fiywhee! (1);

— 1ighien seCuring SCrews @ 1o the
specified torque.
Betore mounting kubricate the screws
with engine oil.

@ : Torgue setting
Screws sacuring Thywhesi to
crankahah

113 Nem
{83.2 f:ib;
11.5 kg-m}

1. Engire, fiywhaal
2. Bafely washars
3. Retaining sorews

€. Fit & sunsbie ool CI:;I:;m the liywheel
that will permit the rotation of the crankshah
and remove the slop device previously fit-
ted {tool A.Z.0145).

T Tosoi Bor Utming Cranksbat

PAIS4 300000000

CYLINDER LINERS,
PISTONS AND
CONNECTING RODS

6. Clean the cylinder liners (1) carefully
and Htua!@ Theri insar the linars in the
block, ensuring that they go all the way

B 1k

L, Gylircer. Hingrs
2; Seil Hing

b, Checking the proirusion of the

cylinder linsrs

Kitis necessary 10 check the protrusion of

the cylinger liners with the seal rings fitted

proceed as follows:

—  Fix'the cylindar liners 1o the block by
means of cylinder liner fixing tool
A2.017  (compiste. with - additionat
rings A.2.0062).

— Secure the liner fiking tooks and tighten
the réspective futs 16 the
specified torque.

01-63

EF:] : Torque setting
Cylinder Hiner locknits

10 1o 15 H-m
(7.2 10 10.8 frib;
1 10.1.5 kg-m)

AZ.D117

v, Cyliren. line Kocknuis

—  Apply the dial indicators {1 to- the
gauge, tool C.6.0148.
Flace the group on & surface plam@
and zero-theindicators

i ('_IE:) C.6.0148

1. Digl inghcalors
2. ‘Burface plate

March 1586
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— Apply pavge, tool C.6.0148 1o the

cylinder block so that the sensors of
the dial indicators rest on the adge of
he cylinder Iimr@irﬂic:ahng the pro-
trusion.

— Check thal the valuss obtainsd are

within the specified tolerances.

1. Gyhinder liners

Protrusion of cyilnder liner Trom

cylinder binck:

0.01 10 0.06 mm (0.0004 to 0.0024 inj

o

Remaove the liner fixing tools, A.2.0117
complets with ddditicnal waghers,
A.2.0362.

Fitting plstons and connecting rods

Fil the preniously selected: half-bagrings on
the. connacling rod g end and on the
raspactive caps. Procesd as follows:

—.  Position the hali-naanngs@and 2]

A thE con rod big end and in gap( 3
respectively, after lubricating
them with clean engine oif

March 1988

2
3

i

Uppar halfteaarngs
Lowar hat-bearings
Connecting rod-cap

Lising clean angine. oif, . lWbncate the
piston .and position the respeclive
piston rings 50 that the cuts (opanings:
arg staggersd as.in (ha ligune.

|

?‘E\

P3

i~ Fogdign of Hest compreasion nng
- Pogilion O setGnd Somprassicn ning
Fy.

Pogsticn ol o conttal ring
Gudgesn pin axis
Ceréction af thrust

Ingsan the con rod-piston Group e
raspectiva finer, ensuring that the ar-
row stamped onthe top of the pislar
in facing towards the front of the
angine; a suitable guide tool (1) must
be used lor inzartion.

CAUTION:

To avold scoring the cylinder liners the
con rod must ba guiced during the inser-
tian. of the. piston.

Fix the cylinder finers with suitabis
tools ALZ.011T complele with addi
fional washers A.2.0382.

GCi1-64

AZ2OVYT

T Guide [0 B8 mm (3485 in)] fod e
insartion of the pisions in the cylinger
lirvars

— Lubricate the Conrod CAPS B resmsc-

tive grankshalt journals with clear:
angine oil.

Free' the ¢ylinder bicck from the
rotating stand and turn it over.
Bring con rod @ 10 the rEspective
jeumel-gf the crankshaft and fit con roc
cap (Z)so that it maiches the notches
ot the hall-bearings,

-1

1. Connecling rod
2. Connacting rod . cap

PAIEBSI0D0O0G0OGH
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- [resar mrm@ucurinu thie con rod
Laps @ and tighten them 1o the
specified torque {after lubricat-
ing: them with engine oill

§. Felalnsg sorgws
2; Connecting. rod Chps

Ty

RI# : Torque selting
Retaining screws of Gon nod Caps
{in. ofl)
334 10 58 N-m
{(5.410 6 kg'm
38.4 to 43.5 f:ib}

FRONT COVER

Freg the owerhadl stend: and Turp the
cyfindar block over {rastofing it 10 normat
pasition}.

&.  Belore fifting the front cover clean the
cylingder block support surlaces and the
cover itself-to ramove any agmenis of
gasket

Use butyl acetate or mathyiathylketons:
b: Insert the gaskel over the studs.

¢. Fit the cower and screw: gnd- Ieck
retaining screaws

d. Mount plate for the pré-loading
spring of the hiydraulic bel stretchar, on The
tront cover and fix i by means of scréw with

washar @

P AR 3L

1. Frgni coved

2. Aslaining scréws
4. Plata

4 Retsining Screw

CRANKSHAFT
FRONT PULLEY

He-fit. crankshatt seal ning on the from
COvar.

&, Lubricdte the outer surface of the seal
Hrg @l with clean engine oit and the
raspactive lip-with ISECO Malykote BR2
grease (PrN 3871:88841).

. Drive the seaal ring @ oG - the
crankshaft using 100l A3.0524.

% Rl femg

c. Stop the ftywheel from rotating by
maans of ool A.2.0745.

d. Mount ring @ on the crankshaH.
This sarves as & shoulder for the timing
machenizm toothed belt; the crown.of The

ring must face Inwanrds:

1 Bnoukder fng

& Mounl the timing mechamsm drive
toothed pulley @ on the crankshaft.

1 Toomhed Pulbey

L Moumt e Trent puliey li:'_i.:l fiktervg 4% 1=
0 respective siot. with. the key on the
crankshatt.

Ay 1QQF
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1. Fronl pulity

g Fi WHHHF@WEU ihe crankshai and
finger tighten thielocknirt @

f. Tighen ihe fl secunng Ahe front
pulley (1) (in 0il) 1o the required tarque; use
a suitable tooi {2}1o tighten the nut

hdargh 1986

OIL PUMP

A5 Disassambly

¥ a8 Held the o pump 03 vice and

disassenble. the pressure regulation

growp:

— remave  the, cotter pin 1i;

—  extract, in sequUENce: COver ,
$pring @ and piston. (4]

i, Fron: pullay
27 Muk tightaning 1o

By bE

.'"ﬁ"‘u
i T Tarque setting
Mul securing crankshaf front
pullay {in alf}
235 N-m
(174 frib:
24 kg-m}

I Caulk the collar of r1u[®anﬂr tightan-
ing 1o the specified torgue, 2 a1

i Laher pin

b Separate the oit suction housing {2}
trom the pump hmmng@ after removing

1 Front pufisy iockmsu
Husey SCTaws .

01-66
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ENGINE MAIN MECHANICAL UNIT

Checking

Check the rotors visually for deep scoring
or avidence of saizure; check the piston of
the valve regulating the oil pressure in the
Same waY.

& Using & micrometer measure the O.0.
of the driven folor @ and, using a bore
gauge, measure the .0, of the pump hous-
ing @

Ensura thal the values obtained arg within:
the specified tolerances.

1. AMRIng SCrews
20l suction housing
3. Purmp howsing

€. Eatract the innigt rotor ﬂ:‘.:, complaie
with spindle (2} and the driven rotor (3}
trom-the: pump housing.

IMPORTANT:

Inner rotor st not be rEmoved
from. spindie { 2 ).

1, mner-driven-noios
2. Fump- bausing

1. ImFgr robor
2. Spirdhe
A -Drisien noior
A = 0.D. of driven rotor:
#8100 to 49 15% mm
{1.8231 10 1.9352 (nj
B = L.D. of rotor seat In pump housing:
49325 t0 45,375 mm
(1.9479 10 1.9438 In)
FA384 3000L0000

01-67

B. LUs& & dynamameter @1& Check the
exibility of the spring {2 operating the oil
prassure regulation valve: see table for
specified values.

334

Fr
it Sl

5 .-._._?__

Z.Spring
!
|
i
| i
8 a
1701w 176 N
Tast load (38.2 10 39.6 Ib:
17,31 to 17.97 kg!
K
Lengih of free A | WE.20 mim {1841 .in)
spring
Length. of .
ioaided spiing =] |; 3184 mem {1,258 inj
Re-assembiy

& Re-assemble the ofl pumg as follows.
— jfigart driven rotor ifi tha pUmp
housing @ and then ingen the inner
{41 ]+14 @ complale WA spindle @-.

March T986



ENGINE MAIN MECHANICAL UNIT

i i

G = Clearance between driven rolor
and Inner rotor of the oll pump:
0.040 to 0.290 mm
{0:00716.10 0.0114 in)

=  Check the gnd Hoal =G« of the wo
rotors with respect (o the pump faus-
ing - surface;. this s dong with &
thickress gauge placed between the
rators-themselves and . the 1ast roller
resthing on the surface.

B - 16K

Liried fdnide
IfAgs robsr

. Snindle
Pump housing

R L ]

— OOSIOT [Me Foldrs as wndicated 6 The
figure and measure the clearance »Gu

thal exisls betwedn the Iobe of thein 1. O movement graup B Spfiivg

rigs mtnr@and thatof the driven rators 2: Pump: higusing &. Cowver

@ compare the cledranss with that 3. Screws and washeis 7. Safary: comner
specified. 4.. Pisbon

Re-fitting the oil pump

G | to the block

a. [Insert the ol drive-shal in s seat in
thier cyhindeor block.

b. Fix the oil pump @ to the base
using  the three socket bhead

Borevws @ tightening 1o the spedi-
fied torgue

G = End fioet between the twe
rotors ‘with respect to the pump
housing surface:

0.025 1o 0.075 mm
{0.0010 to 00030 In}

(:13] : Torgue setting
Screws 1ecuring oil pumg
19t0 24 N-m
(14 to 17.7 fr-1b;
1.94 to 245 kg-mi

& Ae-assemble the oil movement groug
@ complele wilh suction ross on the
pump huusingg and secune with screws

and: washars
1, innar:rator Re-gssemble the valve regulating the o
2. Driven rofor prassure by relnstalling: pistan @, spring

@ and cover @

Owvercome, with the aid of a pair of long-
nosed phiers, the force of the valve spring
and insart. safety cofler @

2. Retairing - screws

March 71988 01-68 PAT8430000000C
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T-08
Al o1-81-07

See Tec. Rulleding o|- TS, 01 ~F€~-0I ouni
REINSTALLATION OF d. Insert gasket (Dmna cylinder head
CYLINDER HEADS and position saal ring (2 ) of the fubrication

oil ducts.
& Free the overhaul mand and turn the
black over.
Remows 1004 A.2.0145 preventing the rots-
tion of the fhywhesl
B Tum the crankshah until the plston ol
cylindsr no. 1 18.in T.D.C. position during
explosion #roke; this position |8 assured
by the colimalion of e nolch on the
engine puliey (1 )and mark (2} on the froni
coOvET,

8. Prepare, as 0escnDed, 1 i Cylinder

heads for re-fifting on the. biock:

= with lever (tool K. 2.0381), Iufn Gam-
ghaft( 1.)of each head until the timing
notches (ref. A) are infine with
the timing notches of the speci-
fied fixing caps. (2.
O the RIGHT head the notch cor
responds with the third cap, whils on
the LEFT head it is on the second cap

1. Engineg padliay
2. FAeferance mark

¢, Remove the cylinder imes 1iXing tools
A.2.0117 and additional wasghers
A.2.0362, insert the firaproof gasket (1 )on
the-cylinder liners {2)

(R

1 Camshat
1: Firaprood gasket 2. Camshat cap
2_ Gylinder finers A, Timing ngtches
PAIBE 300000000 01-89

BT-88-0% )

1,  Fitthe cylinder huds@to Ihe block

And lubricats 1he thréads of the studs, the
washers and locknuts with Clean engine oif;
procead with cars 80 a5 not 1o damage the
sluds.

g - Sorew and tighten {to the reguired tor-
guel the eight locknuts of the . cyhinder
heads according 1o the segquence indicated
in the. following figure.

NOTE:

Tha opsration illustrated is that for the
RIGHT head.

For the LEFT hand the tightening order
is symmaetrical.

Margh FEEE



ENGINE MAIN MECHANICAL UNIT

Tl : Torque satling
Muts securing cylinder head to
block
72 N-m
{57.9 frib
8 kg'm)
Far-3000 engine ((061.24}
885 1o 878 Nm
9 10 10 kg'm
63.0 to 72.3 fi:1b}

CAUTION:

After aboul 1000 km, with engine cold,
slacken the nuts by 1 tum one ata time
inthe order indicated. Moisten the sur-
faces between wagher and nut with oil
and re-tighten to the tollowing torque:

88:-N-m
(65.1 f-1B) {9 kg m)
For 3000 angine {(061.24)

97.8 to 108.2 N-m
{721 to 79,8 fb) {10 to 11 kg-my

REINSTALLING OF
ACCESSORIES

WATER PUMP

A  Fithe watar pump@ Compiele with

the-new gashai@ 1o the front par of the

cylinder black,

b, Mount Suppor @ for the generato

regutation ‘bracket gnd secure the water

pump@ lightening strews with' washers
to the requered torgqua.

1. Waler pump

2, Gaskea

3. Support

4. Scraws. wili washeis

: Torque satting
Water pump retaining screws
B1to93Nm
{610 6.9 f1-b;
0.83 10 0.95 kg-m}

o Mountunion @ on {he water pamis,
tirgt hitting & new gasket, and - secura by
tightening scraws

d. Mount intermediate union @ {hitting
a new gasket (4 }) and simuttanausly can-
necting rubber sleeves with clamps 1o.the
¢ylinder héad cooling hoses:

1 Waler pump URkGR
2. AMEIning screws
4, infermadiate union
4 Gaske

& Fit cup (1} compiete will therrmiostat
@ Ins@rting a mew gashai@nna SLur-
ing the entire group by tightenlng screws

@

Fit pl-lt&@ for the thermostat group Wik
ing harness on the thermostal cup.

1. .Cup

2. Thermostal

3. Gasknt

4. Rataining acrews
£, Plate

f. Finalhy connect robber seeves |,‘i’.- tC:
the cylinder head coeling hoses
Tighten clamps @

a
Y

4
P
u

¥, Rubbar glesves
£ Clamp
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ENGINE MAIN MECHANICAL UNIT  Rise ol-13-08

HYDRAULIC BELT ¢. Disassemble the bel-stretcher pulisy
STRETCHER &s follows: '

—  URNSCTAW SCraw @and TEMOVE SpaGeT
Disassembly betow:
& Lockthe hydraulic belt mchrpar@m ~ rafrieve seal rng @ from. the pulley
avice and, proceading as iluatrated in the pin;
figure, extract the pin (ool A.2.0363) to —  withdraw pullw@nnd refriene the ine
redleve the internal spring @ ner. saal. ring.

gy =188

Emap ring
Washer
Fubiber
Boar

N R

R ]

—  SlECken CRAT. SNSCTEW (e S0TEwWE,
Memove COvVer {D and, simulianeous-
ly retrigve spring @ and the cove:
gaskal,

1. Hydraulic bl stretcnar
2. Spring

B Urdérew sOcke! head iﬂf&ws@ﬂl‘lﬂ
disassamble the belt siratchar plate @

1. Fetamning soraws
2, Seal rimg
3. Pullay

¢, Disasgembls the pistonin Ihe Toliow-

ing mannet:

— TEmoVE SNap ning @and slide washe
trom. tha rod of the piston;

— then extract rubber @ aric

=
b RElEinng Sorews boot @ 2.3pring

2, Balt sireichar plae

B4 384 30000000 ot1-71 March TO86



ENGINE MAIN MECHANICAL UNIT

— @xiract piston from the bell stret-
cher housing and ratrievs. seal ﬁng@
then remove ring @ from the lower

part of the bait stralcher housing.

1 Pision
2_ Seal ring
3. Seal fing

Checks

Subject- live  disasseinbec pans &
tharough visual examination in order fo
ascertain f there are signs ol -excessive
waar; in the same way chack the-pin of the
belt stratcher pulley. for axcessive wear:

CAUTION:

it s advisable to replace all the rings
#ach time the belt stretcher & cver-
hauled,

farch. 7906

a. AlSD inspect spring =As, which acts of
the pision and spring <Be- which determings
the pre-logding of the hydraulic bel
strafcher.

Then check that the setting cormesponds o
that given in the tabis,

A g
Bait stratchar
A ]
Bpring
Mo, of usehat coils T2 o
Langit-of 83 mm 45.5 mm
frod spring {366in} | (1.7 Im)
Statie a5t 31BN | 98N
load 209 IB1 | 122 bl
9.5 kgl | D10 kgl
Length af spring 48 mim 30 mm
undher lead (+.89in) | (118 ini
HAeassembly

8. Inser saal nrrg@ sultably iubricated
with angine oil and place it in the lower
bushing of the belt straicher housing (2}
insart piston complete with saal ring
(&) suitably lubricated with engine il

G1-72

T, Seal nng

£. Balt stredciher housing
2. Piston

4, Seal ring

B, Positwrn spring @w [rv ISTCT &nd
Gasket @ ori the balt strafcher housing
Then, comprassing the spring close cover

an-ﬂ fix itwrith the ralative Allen screws

i - Spring
2 Gagket
3. Cover
4. Fatadning screws

P 384 FO0CKNNA



ENGINE MAIN MECHANICAL UNIT

c.. PReinstall boot @ on the piston
rod, taking care to fit it on the
lower bushing of the belt stretcher
hiousing, and then install rubber ﬂ .

and safety snap ring .

washer

Boan
Rubter
Washer
SNap Firg

B By

d: Posison The wnner seadi fing on the
pulley,; reassemble pulley @ on- the belt
streicher pin suitably lubneated with ISECD
Malykoie BRZ grease, and fit the outer saat
ring @

%.. Pulbey
2. Ohlier seal ring

FA 384 0000

& Fe-fit the spacer and Screw i SCrew
sacuring the pullay,

Then tighten the screw te the spegi-

fied torque.

T, Pubery Tolaining serews

: Torgque. setting
Scraw sscuring belt stretchier
puliey to the support pin
17 16 20 N-mi '
{(12.30 10 14.47 frIb;
1.7 1o 2 kg-m}

{.  Fit the belt siretcher plate (1} and.
aftar having positioned il corectly re-
tighten the two Allen screws (2)

1. Bl girgicTe aTe
2_:Rataining screws

01-73

g. When reassembly is complate lock the
bell siretcher plate in gpring comprassad
pasition using the pin (ool A.2.0363).

Reinstaliation on the

cylinder biock

Tao reingtall the. hydraulic Det stretcher pro-
ceed as follows:

a. Mouni plate @ restraining the spring
pacing it.over the balt stretcher suppon
pir.

b. Position fubber Seals @ and @ on
irie ball stretcher support gin.

1. -Bpring restraining pae
2. Fubber seal
3. Rubber soal

Marchk 1986
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\ ENGINE MAIN MECHANICAL UNIT

c. Checkithat beft EliEtﬂhBF@ls lacked \
by the pin {tosl A.2.0383) and then miount
it on the support pin complaete with: pre-
and reaclion spring @

loading spnng@

1. Hydraulc el sireichar
2. Pralpading agring
3. Beacton Spring

—

. Fix peit sieighe L-L" W the gyhinger
block, turning i clockwise as far as it goes
and screwing. the nuts and wash:
BrS @: fit reaction spring @ o
thepin of plate @

. Bl atralohisr

. Mty and washerd
. Feaction £oring
Piate

Boda W=

March 1586

DISTRIBUTOR

a. Afer lubricating it with engune oil, in-

sart gear {:D

This. engages the il pump spindle and
drives the pump and the distributor;

i Chiar

©. Fil the Qistobutor @ Witk & new seal
fing @

Position rolating brosh @ 1owards- the
cylinder no. 1, and thus with thé.notch on
the distribytor Rousing.

Mount pla!n@and sacura the distribulor
with nut and washier (3 ), do not tighten
nut (5 at this time.

01-74

S Dhsiribusar

%

2 Sakl ring

3. Aotating brush
4 -Plata

B Mul and washer

INSTALLATION OF
TIMING BELT AND
CHECK OF ENGINE TIMING

a.  Mount 1ol C.E.0183 complets wath thas
indicator in the spark. plug seat of the 15t
cylinder,
b, Turn the crankshaf in the normal direc:
tian until piston of cylindar no. 1 reaches
T.0.C, position during the compressian
stroke-(with both valves closed); this con-
dition g indicated by the stelic: pericd bel-
wean the clockwise -and -anti-clockwise
oscillations of the dial indicaior. pointer
&, Check that in-this: position the foligw.
ing conditions oocyr:
= folch «P= on the anging: puliey 8
must be aligned with-referance pin (2 ;
on the cylinder block;
= nalches @and @ on the camshat
must be aligmed with the correspon-
ding referance notches on the telative
QAPE]

FA383 I00D0O0M



ENGINE MAIN MECHANICAL UNIT

- rotating brush @ of tha distrbutor
must be facing towards cylinder no: 1
and aligned with the reference notch
on the distributor housing.

CAUTION:
During & the belt re-fitting operations
check that thars iy still atignment.

d. Fit the timing balt @ on the
pulleys maimntaining the driving sec-
tiong taut and respecting the follow-
ing assemhly order:

A, Crankshaht toothed pulley;
B. Left cylinder head toothad pulley

P& 384 300

C. Right cylinder head toothed pulley;
0. Camshaft and oil pump drive pulley;
E. Hydraulic beit streicher pullay.

& Slacwen the nuts securing the pdraufic
balt stretcher and seat the timing belt by
means of the device fixed 1o the flywhea!
and turning the crankshalt in the normai
rotation dirgction for two or three complete
turns, taking care to maintain the
driving sections of the toothed belt
faut.

f.  Keep the belt sections taut, press
the pulley of the belt stretcher
against- the belt itself and lock  the
belt stretcher with the two scréws
g. HRaise. the belt stretcher arm
sglightly, remove pin A.2.0363 and re
legse the arm,

£.2.0083

01-75

k. Bring the pisten of cylinder no. 1 1o
T.0.C. once more and check that all the
alignment. and timing conditions listed i
saps b, and o, are Tulfilied.

L. W the nolches on the camghafis ang
ralative caps are nol aligned proceed with
the timing procédurs as described in the
GROUWF 00 - ENGINE MAINTE.
MAMNCE,

. Crankshati: puiley

. Relgrance pin

Matches on right camsnhal
- Wedches on jett camshar

. Piolating brush

- Carmshatt tootwed. befi

1

2
J.
&
]
B

March 1988



ENGINE MAIN MECHANICAL UNIT

{.  Hook rescilon spring @m hiydraulle
bett stratcher (Z) and 1o the pin of plate (3).

i - B
- T
.. .'\.
- - L'
- ¥
L 1] z

1. Reaction spring
2. Hydraylis Dalt straschms
3, Prate

March 1586

CYLINDER HEAD COVERS

& Mount g.ulu;ﬂt@mthllplmplug
holas.

b.  Flll the wells of the.camshaf bearings

after checking that they ere parfectly dry.
Use the specified engine oil.

ﬂmnttltrn'lnﬂ required for sach weli:
1ib (0450 kgl

¢. Clean the aupport face of the cylinder
head covers 1o remove any fragments of
gasket remaining,

Use butyl acetats or mathylethylketons

CAUTION:

Before mounting. the head covers
spread the specifiad cament
{DIRING Heldtite] over the gaskets

{enly surfaces in contact with the
head).

T, Spark:plug nobe Rskes

d. Placs covers((1)on the cylinder heads

complate with respective gaskels @mu
fix Iham with the respedtive acrews and

OIL SUMP

8. Rotate the engine assembdy by uniock-
Irng the overhaul stand and fit the oil filter
@ Lsing a suitable wrench,

b, . Apply the specified cement
{DIRING Heldtite P/N 352200015}
unifermly over:the gasket,

¢. DBetors applying the cament sliminats
any irace of the old cement by de-graasing
tha surtacs.

d. Fit the oil sump (2 compiste with
gasket (3) and tighten with lag screws (1)
and through m‘m@

Screw the oil drain plug @ to the
G- sUmip.

& Fred tha engine assembly from the
Ooverhaul stand and furm the sssembly cver
BgaIn,

i .-'1

&

- *,- R, |
; ‘n‘,ﬁi{i”ﬁcﬁr L
=1===X

l.l"

F‘-ii-".:

1. Ol il
2: Ol sump
3. Gaikel
4. Lag screws

5 Thmugh scrrws
8. Ol drain plug

PAIBSIOO0000



ENGINE MAIN MECHANICAL UNIT

TIMING BELT GUARD

H, Place plastic guards @-cmrinﬂ the
timing balt in position and fix them to-the
cylinder block and cylinder hesds with

SCIBWSE

1. Gunard
2. Heaineng sty

B GConnect guaruu@ arvd @ with boft

1 Conmedciing  Lof
2. Right guard
3. LeM guard

P4 384300000000

CAUTION: i

To check that the sngine timing Is cor-
rect, with engine instalied, snsure that
tha notches on the hubs of toathed

pu'ﬂwi@lndmll riwd with the
respective taba (3) and (4) on the belt

guards.

1. Faght ieothed pubey hut
2. Lot toothed puliey hub
3. Right guard tab

4. Left guard fat

. Reinstal the govers of 1the (Gothed
pllisy hubs on the guards.

01-77

GENERATOR

i F}I.gannramr@mplm with regula-
tion bracket (2) on support (3) of the oil
SUMP, iNSart screw ENd BaCUra without

tightening the respective nut:
b. Tumn without tightening mnﬂ'@and

1. Do alod

2. Reguiation pracket
3. Genetaton: support
A, St and nut

£, Screw

6. Ball

. Mowve The generalor toward the Cylmnder
biock and slide the V-pett (1) onlo the
crankshafl ‘and water pump pulleys.

1i ¥ebait

d  hove gmuramr@ CuTwards Henvering
it as shown in the figure, until the-comect
tension of the V-belt (2) is oblsined,

March 1986



ENGINE MAIN MECHANICAL UNIT

The tension of the belt is comract if, when
subjected 10 a load of abaul

147 to 294 N
(3310 66 1b; 15 to 30 ky)

at-the center point, the beit detiec-
tion is.:

18 mm (0.63 int

&.  Secure the generalor ighlening in se-

quince: bolt @, bolt @ and screw @

The tension is correct if, when subjected
o aload of about

147 to 294 N
{33 to 66 1b; 15 to 30 kg)

at the genter point, the belt defiec
tion is:

13 mm 10.57 in}
d. Tighlen the adjustment screws

BCTEW @ fixing the suppart bracket (6 )
and the bolt fixing ihe rear bracket {3 )

Ll=p- ]
A B

The tension is comect when a load of about
196 1o 343 N
(44 10 77 1b; 20 to 35 kgl

at thecenter of the belt cautis & it
deflegtion of about:

14 mm (0,55 in}

& Fully tighten nut @ﬂcuﬂﬂg e femlt
stratcher pullay @

FPOWER STEERING PUMP

d. Place he pump, comphate with suppon
Brackel, on the cylindsr biock without lock:
iNg Screw @. gdjustment scraws @ ard
the locking bolt of the rear bracket

b. Move the powar steering purn%
towands the cylinder DIoCk and glide the V-
I:art@nnm the ¢crankshah pulley and on-
to that of the power stearing pump.

.  Move the -power steering pump cut:
wiards until the correct tansion of the bedt
is obtained. '

March 1986

Aeiaining scraw

. Adjustmant. sorews

. Rear brackat

. Powar stearing purmp
V-balt

. Bupport bracket

= LN S TR P

CONDITIONER
COMPRESSOR

a, Place thecomprassor of The air cond
tigner (1) complels with its suppor
bracket, on the flange of the oil sump and
soCurd i wilh tha twd ScrEws.

b. Sacken nut(2)securing belt stretches
pulley (3}

c. Skidethe V-beit(4)anto the crankshah
pulley, onto the batt stretcher pulley and on-
1o the compreasor pulley.

d. Lowerthe beit stratcher pultey (3 ) un-
il the comect belt tension is obtained.

G1-78

1. Campr e sso

2. Mut

3. Bt stretcher pulbey
4. v-beh

PR 384 IOCCCHNIG



ENGINE MAIN MECHANICAL UNIT

INSTALLATION OF
FUEL SYSTEM COMPONENTS

& - Torenstall the components of the fuel
aystem proceed in the opposite order 1o
that described for removal, following
the  specifications and checks de:
seribed in Group O4.

FINAL OPERATIONS

& Remove the ol préviously fixed 1o the
fiywhesl 50 that the fywheel rotates freely.
b. Fit right exhaust manifolds (1) witk
relative gaskets 10 the cylinder head anc
lock them with nuis and washers @ anc
SCrEwWS

g, Progeed in the sameé way 1o the éx
haust manifolds to be-mounied from the et
side of the engine.

d. Fitthe rear cover @m the rear Hange
of the cylinder block and Iock it with screws

8. Position the spacer and staring moto:

on the-raar nnu.'nr, SCraw On nuls with ; ﬁ:r“.':dm::::::: 8. Startng midtor
wEShErs @ and tighten. 5. Soraws 7. Nuts and washers
. Install the heal shield . protecling 4. Rear pover 8. Heat sheald

5_ Bcrews B Sorews

the starting motoe and fix i with mmwu@

g. Houk & suilabke hosl (o (he liling
brackets and, maintaining & slight tension,
slacken bclls@mn nacting hra-nlr.a!.s@
angd @ fixed 1o the overhawl stand.

1. Boils
2 Engine support Brackeis
3, Dvarhaul $tand Suppons

PAZBA 300000000 01-78 March 1986



ENGINE MAIN MECHANICAL UNIT

h: Replace the brackets fixed to the
cylinder block with right and left engine
supports (1} kock nuts and mm@m
the cylinder biock studs.

1. Engire Supports
£, Nufs and washess

. Instali the angine group in the venicie
foliowing the procadurs dascribed in the
paragraph <ENGINE REMOWVAL AND IN-
STALLATION= for tha vahicle in quastion

March 1586

REPLACING THE REAR
COVER SILENTBLOC

To replace the silenithioc of the rasr cover
procesd as follows:

& Provide a suitable base {1 )for the ex-
traction of the Slienttioe and position it a
Htustrated in the figure.

B. Using a suitabls punch (2) extract the
Siiantbhoc,

€. Fitthe new Silentbioc using the same
aquipmant.

1. Baas
2. Punch

CAUTION:

The Silentbloc (1) must be pleced
paratie! 10 the side o1 the baval in the
ssat on.the rasr cover &8 shaown In the
figura.

0t1-80

P4 353 300000000
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LUBRICATION SYSTEM

DESCRIPTION

The engine lubrcation system is of the forc-
od fliow type with replaceabls filbes stermant
The. oil circulation s provided by & rotating
lobe purmnp which is oparated by the tooth-
ed liming bett through & toothed pulley and
an euxiliary. shafi.

The il pump is-insatied in the lower part
of the: cylinder block.

The oll pressure is reguiated by & maximum
pressure velve in the pump housing.
The oil.is filered, with tolal passage, dur-
ing suclion by means. of a screan Titted on
the il feed housing of the pump and then
by & cartridge filter (total flow) on the
delivery duct.

The fillar cartridge- is provided wilth- & by-
pass valve parmitting the normal circula:

FAZES 00000000

ticn of the oif even it the cartridge is com-
Pletely Clogged.

The il filler is iocated on the cover of Lha
left cylinder head.

The right cylindér head cover is providea
with fittings tor tha: re-cirgulation of the oii
vepor at iling and high speed
Insutticiant oil préssure is signalied onthe
instrument panal by means of anindicetor
fhght conneactad 1o & pressure sandar on the
main.channel of 1he cylinder block.

CHECKING THE OIL
PRESSURE

& Siart the engine and et the sngine oil
heat up 10 nommal running temperaturg
{802C; 184°F). Then stop the engine.

01-81

B. Remove he olf pressure sender
¢.  Apply a pressure gauge 1o the sencer
hale

d. Sian the engine and read tha oil pres-
sure indicated on the pressure gauge.

Engline spesd Enging oll
(rpen) PrERUTE
kPs 49.03
00 % 800 bar 049
to
kigfern2 0.5
-] 7
kPa 552 2410588236
ber 3.82 1o 5.B8
S500
grem? 4106
psi 56.89 10 85.34

&. Remove the prassurs gauge and re-fit
the sender.

- IHthe oil pressure is ol within the mins
indicated in the table check the cil pumg.

March Y9HE
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ENGINE MAIN MECHANICAL UNIT

SERVICE

TECHNICAL DATA

DATA

AND SPECIFICATIONS

ENGINE
Englng
Feaiures 2600 3000
(01911} (DE71.24)
Cycle 4. stiokn
Murmber of cylinders-and layout Bin-W, B0 anghe
rrr——
AH cylinder block o = W W
Running TERD
Cylinder pumbaring . L ]
direction LM Cylindet biock —H & = W

Bore and gtroke M (i) BE % BB [3.46 % 2.69) 93 x T2.6.13.66« 2.85)
Cylinger capacily em? fuin 2492 1152 1) 2959 (1805}
Combustion. chamber capacily g {éu-in £2 (317 BB (184}
Compapssian. ritiy g 8.5
Powar gulpul- DN
Maximem 11515 136 (184
o K- HP (157 Hes
Specific 46 1817}
al 5B rpm al 5800 spm
Max. lorgque DM Mm {kgrm; - f-lo) 290-(21:4; 1547 216 (22,1590
at.-4000 rpm at 1004 rpm:
235 (24, 173.3)
at 20T rpm
24525, 180.T
at 00y tpm
24525, 180T
Bt A004 rpm
Meaan afactve piston apead (1) e (e 12.7 {4167
RON B 5
Qetang 1AlRG PON BE 90
Sangitivity - £} 10 g
Enging Qil ‘prassune {3
at B0 10900 rpm . 45.03 {349 05 711)
KPa b kglemd;
at S50 rprn I: ¥ psi) S92.2409 D880 392 w5880 4o b 5689 0 BD.A4)

(1] AX peak

{2) Difference bitwean Resgarch Mathod Octanes Number and Molod Melhod OStang Nurmber
{3} Yalies 1o be raad at-engine operating lemparaturs

Apnf 1987
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ENGINE MAIN MECHANICAL UNIT

GENERAL SPECIFICATIONS
FLUIDS AND LUBRICANTS

C.ty
Applicaiion Type Nams
b kgl
Guakat for rear ' main bearing cap FLUID Union CARBIDE CHEMICALS 0. -

Leon Lybricant S0 HE-5100
MILLDIL: Lubricant for rubber. sechons
Pan g, 450017502

Crankshaf ol saaks oIL AGIP Sint 2000 10WED -
— Front: puler surfscs IF Sirmlax 10Wa

Part ng. 3831 —=BoLET

EHMELL Fire & loe Matar 15W/50

Lig GREASE ISECO Motykote BR2 -
Far no, 367180841
— Fedr: Sute gurfacs QI AGIF Sing 2000 1OWED -
Lip I Sintiax 1 0W40

Fart ng. 3631693052
SHELL Fire & loe Motor T5W/IEE

— —_—

Cylinder haad support sumps (1) oIk AGIP Bint- 2000 1050 .89 (D.45]
P Sintinx 10WE0
Enging of sump ' BHELL Firg & ica Motor 15W/S0 13.23 18.0}
The guantity. indicated Incluces the, foliowing. chpachiss:
= -Burmg Bt max. level 1213 {B.5;§
— Filtar | 1.1 5]
ahd eorrasponds 1o penedic replacemenis during |
Mginbengncs {
= dithgréncs belwesan-min and max evel on dipsick | i 447 2.4
Camshaft cil ssals CHL AGIF Sim 2000 10WS0 -
WP Siritinx 1 OW40
Baaling rng for distributdrioil pemp drive’ pulley shafi SHELL Fire & loe Motor T15W/E0
= puter surlsEcs Parino, 3631-693152
= lig GREASE ISECO Maolikoie BR2 —

Part ng. 3671 -GaE41

Fin for hydraulic tensione: GHEASE ISECO Moliksle pasts G -
Part no. JET1-68840

(1) Ratill-onty if disassemnbled (cylinder heaad dry)

P& RS 300000000 O01-83 Marcir 1986



ENGINE MAIN MECHANICAL UNIT

ABRASIVES

Application Typa Mama .ty

SIPAL AREXOMS Pasts:
Grirding paste {or vahves and valve seals PASTE Carbasilicium far valwes =
Par Mo, 4100-31502

SEALANTS AND FIXING AGENTS

Application ! Type Kt Gty
Hipdraulic bali lansi 191: I TIT T
walrguli ; igner sfod 1) FIXING AGENT | LOCTITE. 270 .
Scrows sacuring Hywhesl to crankshaht (1) i Part Mo 352400009
Cylindar haad Cover gaskels (head side) SEALING CHRIMNG ‘Heldile
il sump Gaskal COMPDUMD DOW -DORMING: Harrmgtiie
Part No. 352200015 B

(1) Prior to-applying e tocking agent; i traces of old- material mogl b removed by brushing and biowing on the threads.
Alwiys de-griease tha threads by means of trichlorathyiene or ehiorathane;

March 1986 g1~-84 P 384300000000



ENGINE MAIN MECHANICAL UNIT

CHECKS AND ADJUSTMENTS

TIMING DATA

TIMING MARKS ON CAMSHAFT BEARINGS CAFS
{Viewsd trom front of engine)

(1}

Linit:. mim-(in)

Engine
2500 2000
{oig.11) {081.24)
R cylinder haad 118.00.03. 200,25 18532 0X F00. 90
Camshafis
LH cyiinder head 119.00.03.201 .25 18332 .03.201 10
Intake cam & {0,3E) .1 (0.356)
Mominal - cam. iift
Exhausi cami 6.4 (0:25)
Angie of tirhing mark on camshatt bearing AH cyinder heed (o) 151
GEp ) ' LH cylinder heed (%) 150
buckel Exhaws g 0.225 1 0,250 (00088 to 00008

[} AN values are with angine coid

YALYE TIMING DiAGRAM

{Clockwise crankshafl rotatlon when vigwed trom the trondg

T.D.C.

Englna
250 1 000
BD.c.
(E1811) (06124}
Opaning (bafors T.00C) g 350 50° ag=a
Injake Closing {ater8B.0.0:) h A0 B30
Dhutaticon: irkmbn} I 27T 280°
Cpaning (betore B.DIC.) I EO=ES"
Exhawsat Chosng (aker T:000:) m 23=55"
Duration (exhaust) n oE3%50°
PAZE4300000002 D1-85 Agr! 1987



ENGINE MAIN MECHANICAL UNIT

CYLINDER LINERS, COMPRESSION RINGS, PISTONS AND PINS

Cylinder liners

C

EreE tur dimenssonal chieck

unit: .mm {in

Cylinder finer. oorg

Engine
Check dimensions 2500 000
{819.11) {081.24)
Grade-A (Blua) B7.B85 o 87 o H2.6880 1o 92,904

{3.4540 fo 34645

(3.6808 1o 3.6811)

{a] Grade B [Fink] BY.5E5 1o BE.O04

(3. 46 10 3, 8547)

B2.085 10 03.004
(36612 1o J.BE18)

Grade C  [Goean) BEO05 1o B8 014

| (34648 10 3.4851)

83.005 1o 53,014
{3.6616 10 3.8620)

Prodrusian of cylinder liner beyvond cylinder bioek (1) 4] 0.0 2 D08 007 o 0,08
10, GO0 1o 0, 0024) (00004 10°0.0024)
Maximum cifinder. ingr ovality and iaper = 0.0, (020004)

Maximurm cytitides lings ovality gnd 1apes

0.01 0.0004)

Compression rings

(1} When measuring apply.1he liner clamping tools. and tighten nuis tothe torgus of 1016 15 Nm (7.23 0 1084 #ib 1 015 k)

O]

Unit; mm {In}

Remvg gag {1

(0092 40.0.018)

Engirre
Check dimerskons 2500 Ao0a
(O1R.T1) (081,24

Fomprassian fng ne. 1 | T.478 1o 1460 1478 to 1. 4890
| (00582 to.0.058T) (0.0582 1p-0.058T)

Ring thicknéss (hy COmpressan ring no. 2 1.728 to 1. 740 1478 o 1,490
| {0.0680 to-0.0EBS5) 100582 10 0.0587)

Ol scrapar ring 3.878 to 3.990 3478 1.3 490
0.1588 to:0,1571) (L1368 15 0.1374)

Comprassion ring no, 1 0.30 19, 0.45 0.0 100,65

(0.0157 1o 0.0258)

ii) Compragsion ring na. 2 030 100,45

(0012 100,018

D40 1o 0 .65
(0.0157 to 0.0256)

Rl soraper 1ing 02810040

(0.010 10 0.018]

030 to 0,80
(0.0118 to 0.0236)

Apeil 1587

B {1} To be-measured inside the-eylinder bora or inside & ring gauge

01-86
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ENGINE MAIN MECHANICAL UNIT

Pistans

Praton. dismeldr 1]

A, 1
de ¥ iknit: mm {in}
Engine
GChack dimenslons 2500 J000
01911} (08 1.24)
Grade A& (Blya) BF.035 oy 8r.045 82935 1o 92 345

(34620 1o 3.4824)

ich

Grade B  (Fink)

(3-B5E8 1> -3.6582)

B7.945 ip B7 955
(3.4624 10 3.4628)

92.545 10 92.955
(3-ERRD 1o 36586

Grade C (Grean)

B7.955 fo B7.965
(3,628 10 3.4832)

5556 10 52865
[3.E55E 10 386800

-~

Grove width ¢ compression ring no.. 1

Grove widlh- of Somprassian nmgono. -2

Grove wighh of ‘ol seraper ring

T

Gudgean pin bore - diarmebe

in pisben

5}

td) 1,525 1o 1,545 1.525 10 1.545
(10,0600 to 0.0808} (0:0B00 10 00808
[ 1.77E 1o 1.785 1.825 f0 1,545
(0.0699 to 00707 {0LOB00 to. 00608
i 4,015 1o 4035 3515 103535
{0.1581 1o 0-1889) {6,138 1o 01398
Black 22 005 fo 22-006 22 003 to 22,006
(0.B663 1o 0.8664) {0.B663 to 0.B664)
Whiite 22 006 1022009 22006 1o 22.009

(0.8664 1o 0.BE665)

(1) For 2500 (019017} Bngine, measure al right angles o pin bore @1 12 mm (047 in) from. lower edge of skin
For 3000 T061.24) angine measure al Hight anghes 1o pin bore at 14 mm {0:55 in} from lower sdge of skirt

Pins

(0.BE64- {0 0.BEES)

Check dimensions

Gudgeon pin-external diameier {myj

Unit; mm {in}
Emglrie
2500 3000
DIs11) {061.24)
Black 21984 10 21.997 (08655 10 D.5680)
White 27507 1o 22,000 (0.8660 1008561}

PA384 300000002
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ENGINE MAIN MECHANICAL UNIT

CRANKSHAFT, CRANKCASE, CONNECTING RODS, BEARINGS AND FLYWHEEL

Crankshaft
— -l
_l !
i [
| } ; = Unit: mme {in}
i
Englne
Check dimensions 2500 3000
{018.11) OB T.24)
Red 52.961 t0:59.971 (23807 o 2.3810) 55571 o 59981 {2 3611 p 2.3614)
S9.8T1 1o 59981 (23610 o 2.3614) ()

Main jaumal dameier {&]

Blie 58.857 In 59961 {2.36803 to 2.3607) 59 96110 9.8 (23607 1o 2:3811)

59661 1o S8.971 [2.3607 to 2.3810) (1)

RAed 51990 1o:52.000 (2 04680 2.04T2)
Crankgin B

Blue 31980 1051550 (2.0465 o 2.0464)
Langh! of rear main journal (ch 130000 31,338 {12323 1o 1.2336)
Maximurm parmissible ovality for main j@urnals and crankping 0 O (00032
Maximum permissible tapar for mam ournals and crankping Q.00 {0 B00a)
Maximurm variation in paralleligm betwesn main-and. crankpinsg 0075 (O.0006)
Maximurn: aecentricity batwean main jgurnnls 0. 040 [0.002

Max, crankpin offest. (crankpin cenireling 1o main journal cantrahne)

&3 (001)

{1) Owersiza crankshatt

Crankcase
;
'
:
—— g 4
7
.
7
._..-l"
Unit: mm {in}
E . Erigine
Check dimensions 2500 3000
1811} [0 3 -1 0
Main bearing suppon bore diamater (&) B3.657 1o BI.6TE (2.5082 1o 2,5068)
Length of rear main bearing support shoulder ] 6450 tor 26,500 (1.0413 1o 1.0433)
Agii 1987 01-88 P4 384 500000002



ENGINE MAIN MECHANICAL UNIT

Connecting rod

Sece T:‘::-Eulkhn E}f':}'}'*ﬂ's'j

Unit: mm fing
Engina '
Check dimensicns 500 3000
{al REN (08124}
Big end bore diamater (hj 56,511 to 55.524 [2.1854 to 2.1880)
Small end bush Hole dinrmaber {ni} 22.005 19 22.015.(0.B863 to 0.BEET)

Main bearings ¢ jearance @ Minimum Otbma (006"} fo  Mayimum .ns?um(-ma:t")

-
Uni: mm [in}
Engine
Chsck dimensions 2500 J000
{OT9.11) {08124}

Rad 1.82% to 1.835-(0.0720 16 0.0722) 1828 101839 {0.0720 10 0.0724)
Thicknass of. maln babting [l Bilus 1.835 o 1.847 (0.0722 1o 0.0725) 1834 o 1.845 (00722 1o 0.0726)

Green B4 fo 1BE {00728 15 -0.0729) (1) —

Big end bearings (- [earasce: I"L

(1] Croly 10 be used on standard (non-oversized) crankshaits if the radial mating clearance between pin Bnd hat-bearngs is greater than
0.050 mm {0.0020 In) (At chacking the dimenskons of sach single bearing

A7 A LA aﬂilm(.MB“)'t‘ﬂ Aﬂ;ﬂnn 2Ol sy (-Waf

Unit: mm (in)
Engine
Check dimansions 2500 14,401
o19.11) (081 .24)

Rerd LT to 1745 (00884 10 0,0887)
Thickness of big énd bearing i}

Blue L7458 40 1740 (0.0685 1o 0,068

b

PAIB4300000002 01-89
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ENGINE MAIN MECHANICAL UNIT

Thrust. rings

o

Linit: o, (ki

Engine
Chack dimeasions 2500 3000

{01871 (51, 24)
Thickness of thrust fring {Fm) 2,310 30 2,360 (0.0508 o 0028

Flywheel

_§ -
] -
— ]
|
—p r-l—
Unit. mm {in}
Engira
Check dimensions 2500 00
{019.11) {Dd1.34)
Arcirusion of flywhesl camtar bushing from rear surface
of crankshatt i) 41038 8 ws2
LB of fiywheel Canirg bushing (regrmed} {u} 26010 10 26.023 (1.024010 1.0245)

Apar 1587 01-90 P A 384 30000000E



ENGINE MAIN MECHANICAL UNIT

CAMSHAFT, ROCKERS, BOWLS, SPRINGS, VALVES AND CYLINDER HEAD

_Camshatt

* * .
g
Unitt: wnm {in}
) Engine
Check dimensions 2500 2000
{018.11) (0&1,24)
Camshal journil seal diarmater {a} 27.000 to 27.033 [1.0630 1o 1.0643)
Camgheh journal dipmérgr {t} 26,545 1o 28 970 (V.0810 o v.08VE)
Shoulder lengih (i} 27000 to 27.052 (10630 to 1:0650)
Maximum. offse) betwean camghats 0,03 (0.0 2)
Maximiurm shoubder lngth {d} #6851 to 26,840 (1.0571 to 1.0606)

Rockers

%
-  — I
Unl e {ing
Englna
1
Check dimensions 2500 ] 3060
{G18.11} (DE1_24)
Rocker shatt diameled {c) 15888 1o 16.000 (0.6204 1o 0.6299)
Rocker shatt bore diEmeter {d} 16.016 1o 16,034 (0.6305 1o 0.6313)

Bowis
g —
Unit; mm (in}
Englne -
Check dimensions 2500 3000
(o811} (0E1.24)

Intake 34.97% 1o 34,989 (1,3760 1o 3775
Yahva Bowi digmeiar (g

Exhaust 27.971 o 21 989 (0,885 o 0.865T)
PAZE4 300000002 01-91 Aprl 1987



ENGINE MAIN MECHANICAL UNIT

Springs
|
k
- S
J Englna
Check dimentions t 2500 3000
(018,11} (D124}
Lenght of yalve spring, i Cluter apring - [in) 235 (D.893)
walve open Inner-sgring  mm fin) 21.5 (0.85)
Outer-spring . M (kg (b)) 470210 4BT.3 |47 .95 b0 48.7S 1057 1o 109.68)]
Spring loas .at length th)
tnner spring B fkg Clb0j 222370 23,7 (22,87 to 2353 {4888 fo 5187
Yalives
¥
I
ol
Unit: mm (in}
Engine
Chack dimenskons 500 1000
(019113 {Mi:ﬂ
|
infgka 8.872 to 8,887 {03532 0.0, 3538) | B.872 10 8.987 (0.3532 10 0. 3538)
Valve stam digimeter {%}
Extaus B335 to B.960 (0.3578 10 O3528) BG40 1o B.955 (0.352015.0.3526)
Inaka 4085 1o 41,00 (1608 10 1.614) #3.850 10 44,000 (1, 7264 10.1.7323)
Yalve head dismatar i
Exhaust 3540 13 3660 {1,433 100 1.484) 38.500 15 38,700 {1.5157 io 1.5236)
infaka 897210 B.98T (0.3532 1o 0.3538)
Wahma starn diameler (LIVES g {5}
Exhausi B840 10 BSES (03520 10-0.3536)
intaka 43850 1o 44000 (1.7264 (p. 1-T323)
Watve head dimmeter (LIVIA typa) 1]
Exhaust 38,450 o 30600 [1.5138 o 15187

Aped 1087
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ENGINE MAIN MECHANICAL UNIT

Cylindar head

Unik: mim (in}

Engine
Check dimensions 2504 000
{019.11) (D67 .24)
Bowl-seal diamater, iMake walve () 35000 10 35025 (1.37TA0 10 1.3760)
Bowl seal diameter, sxhaiist vaho i 22,000 1o 22,021 (0.8661 to: 0.4670)
Walve guide saal diarmeti (] 1385010 T4.018°(0.5508 tn 0.55149)
Valve guide exiernal diameder (2} {}] 14.033 to 14.044 {0.5525 (60, 5585)
Exhaist vahoe quide extarnal dismater i} 14,048 10 14,088 (0.8531 1o 0.5535)
Valve quide bore diamester {reamed) {rnj 9,000 to 9.015 (03543 to 0, 354%)
Protrusicn of valve guide {n} 10.2 to 10,8 (040t 0.42)
intake 47 065 t0 42.100.(1.8561 1o 1.6575) 45,065 to 45,108 [1.7742 io 1.7756)
Siandard iz
Exhausi 37,065 00 3TA00 [1,4592 161, 4608) 26,065 10 39,100 [1.5380 1o ¥,5394)
Valve sea] exiBrmal diameiar [{a1]
intake 42 38510 42 400 (1.667F 10 1.6683) 45365 t0 45400 (17860 to 7. 7874}
Chparsize
Exhairsl S7.385 (o 37400 (14711 10 1.4724) 39,365 10.39.400 {1.5496 10 1.5512)
Inake 42000 1042025 (1.6535 107, B545) 45000 to 45.025 (VT 10 1 TT2E)
Standard sire
Exhausi 37,000 to 37.025 (1456710 1.457T 39.000 to 39.025 (1.5354 10-1.5354)
Vahve sdat bore: diameatar iq)
intaka 42 30010 42,325 (1.6654 10. 1.6663) 45.300 to 45.326 {1, 7835 o 1.7844)
Dvarsize
Exhaust 37.300 to 37,325 (1,485 1o 1.4695) 30300 to 39,325 11,5472 1o 1.5482)
Walve feat tapar () 80= 89740 {0 SO
Minimum haight of cylinder heed -atter planing (gimansions .
 caradt iné and cylinder head tooes (1) fr) 5 [4:90) 124,85 to 12515 (4.9153 to 4.9272)
Maximum Hatness: toderance of cylinder head lower lace 0.05-[0. 002)
Anigle of cylinder head fop facs ) 8° 7H55" 1o BOS

{1} Tha planing o1 1he cylinder heads must always be carted out on both cylinde: heads

(2} For 3000 angine. (081,24) figure. refers to intake valve

FA 38 300002
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ENGINE MAIN MECHANICAL UNIT

CAMSHAFT DRIVE — OIL PUMP

B e SRTN

Check dimensions

Uit mm {ing

Engine

2500 3000

[019.11) {061.24)

Diamnetar o camgha’t pulley hub bush (reamad)

{a)

32,000 13-32:025 {1.2588 to 1.2608)

Dismedar of camshal pulléy hyb

LF

31,959 10 31.575 {1 2582 1o 1.2685)

Cimmatar of bagh for Sigiribaianicl pump drive pollay Hub

reamed) 1) {1} 19.000 1o 15027 (0. 7480 10 O.T488)

Diamater of detributar/oil purmp drive gear. hub

redmad) (1) 1) 18.567 10 185980 (0.746T to 0.7473}

Diameter of distribulor/oil pump drive gear hub o
ireamee) (1) f) 19000 to-18.027. (0.7480-t0 0, 7389

Diarneter of distribiaior/oil punp drive gear hul (1) ifi 18,967 to 18.980 [0.7467 to 0.7473) i
Diarneter of outer roldr Seal-in oil pump halging (1] 40328 b 43,375 (19415 to 1.8438)

Chriside diametar of outer il pump rator

thi

49, 100 16 45,7155 {1.8330 19 1.8352)

i1 Only 6n BH cyfindar head

Oil pressure adjustment valve spring

Test load

-

»

10w 176N
(38.2 10 39.6 1b; 17.31 w0 17,97 kgl

Langth of free spring

4829 mur 11,941 in)

Langth of spring under test load

31.80 mm (1,256 in}

Apnf TGET
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ENGINE MAIN MECHANICAL UNIT

ASSEMBLY INTERFERENCE FITS AND CLEARANCES

Un#: mm. (in}

Cheéck dimansions

Englne

2500 4000

(019.11) {061.24)

Piston clearance. in cyfinder

0Q.040. 10 G059 (00016 10 0.0023)

Compression fing no: 1

0.0:35 1o’ 0.067 (0.0014 1o 0.0026)

Comprasaicn: rings and Toat In-groove Compression fing no. 2

0,085 10-0.067 (0:0014 1o 0-0026)

Ol $craper 1ing

0.025 15 0,057 10,0010 o 0.0022)

Gudgeon pin clamrance in pistan

0006 10 Gi0te (00002 190.0004)

Gudgeon pir ciearancs in small end Black 0.008 100021 [0.0003 10 0.0008)
bush While C.005 1o Q.08 (0.0002 to 0.0007T)
Bied 0,018 1o 0.05F (0.0006 1o 0.0022)

Running clearsnce Betwesn main 0006 to 0.047 (0.0002 to 0.0078) {3}
Bearings and msin journgls Bi 0,014 io 0.055 (0.0006 tg 0.0022)

L

CL008 10 0.045 {0.0002 1o 0.0018) (3}

CeaTnQs and Cranuping Blue 0023 1o 0.062 (0.0008 to 0.0024)

Crankshat end-flogl

008010 ©.265 (0-0031 49 0.0%04)

B:g eng-fioat

0.2 10-0.3: (0008 1o 0.042)

Runrimg clearance batwien oarnal and. camshatt seal

0.030 1o 0.084 {0,001 16 0.0033)

Camshat-andtoar

0.065 to 0200 (00026 o 0.00739) 0,060 to h20 (00024 1o O.00S)

Running claaranse bahwaen modckars and rocker shaft

D016 1 OnOa6 {0, DO0E 10 0.00718)

Rurinirig clearance bahwesn valve Intake 0.011 fa 0052 (00004 1o 0.0020)
bowl and. seat Exhaust 0,011 10 0.050 {0.0004 1o 0.0020)
Intake 0.013 1o 0.043 (0.0005 1o 0.0017)

YValve stem-funning clearance: in

valwe guide ExFaiia

Q.00 to 0080 [R0OTE bor O.0031) 0.045 to 0TS (0008 bo 0:0030)

interferanice fil of valve guide in cyfinder -head

£.015 10 0.054. (00006 to 0.0021)

Interference fit of valve eeat in cylinger head

0.040 10 9. 100 (0.0076 1o Q.00

liearance: betwean inmer andg- auter

& pump roters 1) L

Gl to -.200 (00016 10 0,01 14

F A f 3

YR

¥ A, 3 i

Fotor andg-Hoat:in ol -pump Dody i E& i B
e ?’.ﬂf

L

b R

0025 to 0LOTE (00010 to0.0.0030)

Running clearande between oular rgbor and gif pump body

0170 o 0275 (00087 to 0.0108)

Running clearance between bush and camshafl pufisy hub

0.025 10 0066 {n00T0 to 0.0026)

Runping clesrance between. bush’ and. distributon'ail
pump pulley hub (2

0.020 1o 0.054 (0.0008 1o 00021}

Aunning clearance batween bush and distributorsil
pump drive gear iull (2]

0.020 W 0.054 {0.0008 o 0.0021)

{1} Maasura with 1he rotors ‘in the position-illvsirated
(2] Oniky. on BH. eylmger Baad
(3] - Only on oversize crankshall and 3000 sngine (061.25) ctankshatt

FA 384 300000002

Apry 198X



ENGINE MAIN MECHANICAL UNIT

TIMING BELT STRETCHER SPRINGS

A e
Balt stretchar apring A B
No. of uteful coils 12 9
Length of free spring 93 mm 13.665n) 45.5 mm (1.79 in)
Swtic test load 9316 N (209 1b - 9.5 kgl 88N (22 b 10 kg)
Length of spring under test load 48 mm (189 in} 30 men (198 in)
BELT TENSIONING
Unit of b
eSS ML e
Alternatarpump belt tengianing
Force applied-to bely M-k kgl Va7 to 284 (337 2 B0 15 10300
S Frrmy i 16 10.63]
Powar stearing pump belt tansicning
Fores applied 1o belty M (b kgl 147 to- 284 33,1 15667 | 151 304
Arraw mrmy {ind 13 10.61}
Alr-conditipner compressor balt tensigning
Force spplied 1o belt M (il 5 kgh 19610 343 (448 1 1o 772 2010 35}
AT mirt [in] 14 10,55}
HEATING TEMPERATURES
Component Temparatures
Cylindar head tamparaturg for fitting valve seatd 120°0 (248 F)
Starter ring gear tampaatiyte for Shrinking oo el 190 o 14000 (248 1 284°F)

March - O8E 01-96 P AT 300000000



ENGINE MAIN MECHANICAL UNIT

TIGHTENING TORGUES Unit: Nm {kgm; f1.1b)
Engiie
hsm 2500 2000
(018.11) (081.24)
Muts sacuring cylinder heed 1o crankcass (1) {i}

MuA tiggtrieming oroer

a) Whan fitting the cylinde;. eads, procesd o3 - 1oiows;

= with sngine codd [ubricate washer, mol and threscs, iren Tighten T (8.0, 57.5) BE.S b BB 09 10 10085 o 723
prograsalvaly m the-sequence shimwed

b} Ater approx. 1000 km (821 mi.) and engine cold, slacken the nuls- | |
by one lum and ratighien the Auls in the sequends indicaied; after | 88 (9.0 B4.9] j BFA e 108210 18 31, T2 i TS
havifg préviously oilad the surfaces. of washer and. nut H

Nul$ $acufing main bearing caps lo crankcass [oled) B4 p0 927 (8.6 0095618 10 6B.4)

Locknuts securing main bearing caps 1o crankcase (oiled) | 2016 25 (20w 2.6 14.7 1o 18.4)

Screws seluting conrecting rod. caps (oiled) i B340 59 (54008 39.4.10 43,5}

Crankshal - pulley retaining-nut {oiled) 235 (24, 1733

Screws setuning fl]rl:l.'h&ul o' crankahaf . 113 115 B3.3)

{uging sealanl, s item Sealants and Fidng. Apaniss]

MuE stturing camshatt caps {oiled) 161638 (16w 1.8 11810133

Camshafi hub refasning AUt BT 0 1T (F8 0118 T1.5 10 BE.3)

Sorew sacuring bel Tendionar pulley 1o support pin 171020 (1.3 020, 12510 14.8)

Borew sacufing sarth braid to rear engine cowver 18 22 (181222 131 1159)

Sérew sacwring Barth braid to-body Strug 11t 14 {1,199 1.4 7.8 10 107}

Scraw and nut-securing. earth. braid 10 rear eve of gir conditioner
commpressor (i Fithed)

Borew securing etecironig injection earth cables 10.upper AH. cover G111 (D917 B0 7Y

270 M 221002 B 158 o 2002

Bcrew gecuring eleciron:s ifj#ction aarth cables io

BB (051006 361z 4.3)
supplamentary air supply vahe Sofdws

Screaw securing earth brasd 1o &if infake bousing Erog {05 4006 3610-4.3)

Screw securing aarth braid to upper LH cylinder heed cover through

air intake housing gie1d @811 B50TFE

Screw seciifing earth cable 1o thermosial bowl. w6 (051006 3.6 10 4.3)
Screw seruring battery. sarth cable to power: steering pump support o 22 (18 10 2.2, 13 & 15.9)
Scrow. $acuning oif pump pulley 178221 (1B 22137110163
Ch-sump’ drain plug 691 7B (7o B 50510 57.8)
Screws securing head wpper cowvarg B9t 11 (0.9 101.Y; G610 7.9)
Front cover sscuring B e 83 (DBS 1o 0.95 6 1o 8.8)
Screws securing coolant pump to crankcasa B.1to 8.3 (083t 0,95 6 1 6.5}
Ectews securing pulley 1o front and rear hubs 1310157 (131016 54 0 1LE)
Tightening publey on inbermediate shat T 82 - (7.7 10-94; 55.7 1o 68)
Tighening nut'scréw adjusting: rookar claarance 1480 1TT (1610 1.8 1081013
Scrows securampg il pump io 28 (1.84190 2 45; 14 to 171

{11 When carrying ool the A Service, proceed as indcated in-itery b above,
{"] NOTE: Figiire shows the right hand hesd; th tightering order for the el hand is symmatrical

A 584 FO0000002 01-97 Apil 1967



ENGINE MAIN MECHANICAL UNIT

TROUBLE DIAGNOSIS AND CORRECTIONS

Condition

Probeble causs

Corrective action

Moisy engine knocking of crankshah

e

Excessive crankshaft running. clearance
on beatings andror and play.on
thrust half-rings

Replace bearings andior
thrust half-rings

Piston and connecting rod knacking &  Fitincorrect O Adjust
*  Pinend float Adjust
Camishaft and  walves khocking {intake | &  Excessive valve clegrarice Adjust
side)
®  Walve bowis incorrect fif Heplace
#  Valve spring broken Repiace
¢ Camshafts-worn Replace

Water pump noisy

Rotor shaft excessive backlash

Replace water purmp

Other mechanical troubles

Wabeas seat egized

* Impropar valve clearance

*  ‘Valve spring broken

Replace and adjust

Raplace

Cylinders-and pistons excessivaly waorn

& Fit surfeces defective
#  Poor oil quality

*  Air cleaner dinty or inefficient

B —

Rastore correct ingtallation
Liger propér ol

Replace fiiter

Big end beanngs faulty

ffarcl G

* Shortage of anging-gil
*  Poorenging oil quality
®  Crank-pins worn or out-of-round

* Big end bearing - crankpin coupling
IALarract

Check-lubncation systam
Lise proper oil
Grind or replace

Replace

01-98
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ENGINE MAIN MECHANICAL UNIT

Condition Probable cause Corrective action
Main bearings faulty & Shortage of engine oil Check lubrication system
¢ FPoorenging ol quality Use proper-oil

* Main journal worn or out-of-racnd Grind or replace

= Main besrings main journal cou- | Replace
pling incorrect

Lubrication

Qil legkage #  Qil.sump drain plug loogsened Tighten
® il leakage from sump gasket HReplsce gaskel

# Dil teakage from camishaty seal- | Replace seal rings
fings
I
& il legkage from . engine geskets-| Replece seal rings anid worn gaskets
and seal rings

#  Oilleakage trom oit filter gasket Tighten filter
Fressure decrease +  Pressure reguiating valve dirty Clean
- Poor engine oit guality Hepiace

i 284 30000060 01-99 March 1986



ENGINE MAIN MECHANICAL UNIT

SPECIAL SERVICE TOOLS

Tool number Toal nams Rrfwr tn

&, 20075 Yemhicle litt support 01-8

0124
0126
01-62
01-64
01-6%

A2.0117 Cylingder finer retaimér |2 pieces)

01.25
0126
01-27
0163
0165
01-64

A.2.0145 Fivwhee! reteiner

01-33
01-34
01-48

A2 0188 Walve SUPPor]

O1-30G
0151

AZ0178E Cylinder head suppart base

T,

S —

01-33
0134
0146

A.2.0359 Specisl nut for valve supporting tool
(1o b Uged with A8,2.0192-4 . 3.0522|

0130
01-51

&2 0360 Yoke for cylinder head support
ito be used with A 2.0785)

0131
01-48
01-50
8151
0t -Bg

A.2.0361 Toal for rotating carmshiafy ard auxiliary
contral pulleys

Q24

0126

A.2.0362 Washer tor stopping cylinder liners 815
|4 pisces are necessary 1o be used with A.2.0117} N ' 0184

01-6%
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ENGINE MAIN MECHANICAL UNIT

R ———— ————
Tool number Tool name Pefer 1o
P
a1-19
0171
A2 0083 Fir for stopping et tensioner device 01-73
0174
01-75
B2 0368 Tool for caiking crankshatt ot 0153
passage plugs
A0.00 58 Valve gulde remaver 0141
A.3.013%/0001 Resr maln béering cap ramover iBver 0127
. 01-27
A3 DN IS000Z Hear-maln besring cap pulier
A3 .07 Rear. crankshaft seal instalier 0162
AEDMO Adjusiabie puller fot réar crankshaft 0127
bushing
A.3.0244 Valve guide ssal drives iller, adjustable 0148
from 1510 22 mm (0.6 10 0.9 in) dia.
A.3.0247 Velve guick seal Femover 0%-35

B 384 300000002 01-101 Agr 1987



ENGINE MAIN MECHANICAL UNIT

Tool! niumber Tool name Anfer 1o
page
A 30305 Flywheel bushing driver O ‘ 0162
01-33
A 30324 Walve Apring compreisor. v 01-34
- Y-y
A.3.0820 Yoke tor assembiing and dissssernbling vaives 01-33
(1o bk used with A4.2.0192 - 4.3.0324 - 2,3.0522 Eﬁ:
- &.2,0368)
BA0R2T Butler of camshatt puiley 01-31
01-33
F s [V Loop tor assembly-and disassambly of walves 01-38
{to be used with A 30328 - 42,0350 - g:ﬂ
220192 - A2.0520) :
&.3.0624 Driver of crankshaft front oll seal 0165
A.3.0525 Criver of front oil seal on camshafs and -5
auxitiary controls 01:51
A 30528 Intake vahv guide driver 0142
PGl Exhaust vaive guide grivar 0142
AN
Migich: 1086 01-102 PA B FO0O00000



ENGINE MAIN MECHANICAL UNIT

—
Tool numbar Tool name Fiater ta
Page
ay-a7
A 30528 Putier-dfiver of ol pump shett ang §1-38
0¥ -35

camghaft bughing

A4 D185 Guide for reaming of the bush seats of 1-39
the idler: iprocikef and distribuos
control shafts

& 50220 Combined 3 mm-and LT mm wrench for 014=
ajust ing exhaust side tappets

C:A.0108 Dial geuge for chacking valve caps G148

FI\_\\
C 60748 Cy'tindar liner/piston standowt gauge Q\Zl\':@ 0183

01-64

C.6.0183 Tool for Ghacking T.0.C, O3-74

C.e0ie7? Fegler gauge for chedking valve 01459
clegrance

B.58.0007 Contmner. for vaive clesramce 0145
adjustmeant. Caps

P 4,384 300000000 01-103 March 1986
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