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ENGINE MAIN MECHANICAL UNIT

ENGINE REMOVAL AND INSTALLATION

FOREWORD

This seclion comains ali ihe dala and pro-
cedures relating to the ramaval and installe-
tion of the engine fitted on the toilowing Alfa

Aomeo vehiclas:

¥E milana ® 01911

¥E milanc (06124

LOCATION OF ENGINE SUPPORTS

A1 257

Given ihal the operaticns invoived n
removing. and installing 1he engine ars
somewhal numerous, the opearator is urg
&d lo_read the intsrvention procadurss
carafully and to axamina with cara the i
lustrations of the assembly that give
an indispensable but of course in
complete overall view of the enging,
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Folicwing e above BOVICE pBTIAS e oo
rect operational techniques 10 be acquinsd
and familiarizes the  techniciar
with the technical data, and caution
and warning captions.

SRS A
2 Hul Secunng rear SuRport 10 Dody
3. Fsdr support
&, BCIeW SRCUNDG Brackats 1o Mywhies Gl
housing
5. Exhaust pips supgorn brackes
6. Exhaust pipe support brackeds robber
bushing
7. Sorew Sacuring rubbar Dusiting
8. Left sida support
5, Borew amcuring Suppon 19 snging Dhack
1. Scrow sacuring side aupport to body
11 Laft ride suppart flexiblé component
12. Nt securing aide Supgor o body
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ENGINE MAIN MECHANICAL UNIT

REMOVAL

1 Preliminary operations

2 Place the vehicle or & ity ang
lock the wheels with suitable safety
chocks:

b. Open the hood and suppeort it
with. the ‘support rod provided.

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

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

CAUTION:

Protect the hood contact areas with
saft cloth.

WARNING:

For maximum safety, the hood
should be kept in position using the
method the operator considers most
suitable.

Ignoring this advice can result in the

Ih ood closing unexpectedly.

1 Enpgine compartment lamp wiring

For reference nurnbers in the fellow-
ing procedure refer to “Yiew of En

gine Compartment™ relevent to the vehi-
cle concerned.

FAZE 300000007

€. Disconnect hose from the

singleacting walve: on  intake air
brox
2. Removal of fuel and air supply

witem

a. Disconnect cable . from sen-
sor @ and  extract it from
bracket

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

s Hose , from union on 0
take air box.
Haose , from tappets cover.
Hose , from intake air
box (1B).

« Hese (5 ) from corrugated
sleeve .

- Hose 9 from auxiliary  air
device.

« Corrugated sleeve . from
throttle body.

remove ‘air cleaner cover 10-
gether with air-ilfw sensor

€. Unhook the securing c and

corrugated slegve and the hoging
connected 1o it.

d. Remove the filtering element,
then unsCrew scréws and nits saclr-
ing-air cleaner container and remove
it from the vehicle,

e. Disconngct the tuel tubing, Gnd
remove from indicated part.

¢ Hopse , from fitting on man-
ifold.

. Hose . Trom pressure regu-
lator.

1 [For 3000 engine]:

»  Disconnect hose (63)
sleave.

¢ Disconnect hose from: alr intake
box.

»  Disconnes! hose from throftie
body.

« Diseonnect hase @ from ignition ad-
vance vacuum reguialor on disteibutar
or from: hose @

from corrugated

WARMNING:

*  Proceed with caution: the sup
ply wystem may be cnder pres-
WArE.

«  Kegp tubing painting upwards to
prevent fuel ascaping
Ensure mlso, that the workshop
is correctly equipped to enable
oparations to be performed
safely.
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3. Elecrric cables disconnection

. Di et cabl . (34},
“@ '.“3 and i@:f?)um gl;q;’r-

mastat .

b. Detach the harness of the above
mentioned cables from the suppor:
brackets secured on the thermosiat
and “timing belt protective cover,
c. Refer 1o the following figure and
unscrew  both securing screws . and
remove guard @ of intake air
box @

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

1 intaké &ir bax earth braid
1 intake air box
3 Guard

¢ Raofer to figure “"View of Engine
Compartment”, and distconnect the
following electric cables; and remove
thern  from _the part indicated.
s Cables , from the injectors.
» Cables @ , from the switch on
the throttle.
« Cables
injector.

= Cables @ and @ from the

auxiliary air devige.

,from the cold start

« Cables , from bulk an en:
gine block.

+ Cables , from builk on the
cylinder head.

= Lambda sensor cables @
and@ from free connector
megr corrugated sleeve

= Cables and from tEr-

minal poard an engine fire-
wall

Apid THEF



ENGINE MAIN MECHANICAL UNIT

s Alternator power wipply ©&

bla fram positive battary
cable.

« Cabies @, from  ignituan
distributor.

= Cables . from compressor

electromagnetic coupling con:
nection.

* Ground cable from air ean-
ditignar compressor.

= Cables , from connector
Cablas , from. thermal
switch on radiator.

« Cables , from screw secur
ing power steering pump support

«. Cabies (24), from coil.

+ Cables EE from connectar i
correspondence with the leftside
fender.

«  Cables and @ from
terminal  board on jeft  side
fender.

CAUTION:

Detach the alectric cahies from any
clamps, separate them from the pro-
petler unit to prevent them abstruct-
ing the units removal.

4. Becelerator control cabie discon
nection

#  Turn the accelerator |[ever @

and extract the end of the controd
cabile.

b Remove the sheath from brack
34 , Extracting it from the lower
part of the intake air o,

E. Removal of cooling system
radiator and hosing

& [hsconnect the foliowing hoses
and sleeves, and remove them: prefer-
ably from the part indicated.

«  Sleeve , from radiatoi.

Place & suiteble container undar the
vahicla to collact the coolant

Sleeve , from  tharmostat.
Sleeve , from thermastat.
Hase @ ; from radiator.

Haose @ , from o Jway Urmion.
. Unscrew screw $BCUring
radiator and remove it together
with the electric fan,

o ® & @

fdarch 1GRE

6. Remaoval of air conditionsr com-
prestor

&  Unscrew nut @ securing the
belt-tensioner. pulley, |loosen the
compressor drive belt and remove it
b. Unserew nut and, working
from under the vehicle, both screws
securing the lower bracket 1o the
angine biock,

c. Mowe compressor to the
right side of the vehicle, and sequre it
d.  If necessary, bleed Freon and
disconnect hose uniong from
COMpPressor

7. Removal of power stegring
pump

3. Loosen Doth sCrews securing
power stgering pump to rear
bracket ,

b. Loosen the three screws securing
bracket to left side cylinder
head,

€. Hemove the
pump drive beit,
d. Remowve both screws Securing
the power steering pump to front
and rear brackets, then move the
pump to the vehicle side, and secure
14

power  STERMING

For the following opsratians refer to
“View of Underbody”,

8.  hbdraining
[if necessary, depending an
operations 1o be performed)

@ Raise the vehicle on the fift
B Unscrew plug and drain
enging &il. Serew plug back in after
operation is completed,

8. Removal of exhaust pipe

& Unscrew balt
clamp @ and release
SENSOT Wiring.

b.  Unscrew. the two nuts securing
catalytic converter to each ot
the two exhaust manifolds.

c. Loosenclamp )

d. Unscrew the twe bolts
securing the catalytic converter to
suppart

2. Unhook retaining rings and
remove catalytic converter

nd
exhaust pipe ¢entér section

ilﬂﬁhl‘lﬁg
Lambde

01-6

havirg - separated it from the it
section.

10. Removal of propeller shaft

& Unscrew the securing screws and
remove heatproof protection

b, Hemove ceriter cros mem:
ber , unscrewing ‘the sorews
securing it to the body.

¢, Aemove boot J LUfsCrew anc
remove  balt and  disconnec:
rod . |f necessary, unscrew the
four screws securing support (5
angd move it to make removal of the
propelter shaft easier.

d Unscrew the bolts and remove
engine flywheet protective
Covar

e, With gearbox irn neutral, rotate
e propeller shaft, and altermateiy
UNSCrew nuts and bolts @
that cornect it to the engine fly:
wheel and 1o clutwch  fork respec.
tively.

f.  Unscrew both screws arid

disconnect engine  rear  support
pin from the body.
g Linserew both nuts and dis-

connect - the propeiier. shaft center
support fram the body.

h. LUinscrew the screws securing rear
cross member 1o the body.

i. Raise the rear axie with a fif
column fitted with suppart 82,0075
then remove the  propeller shatt
fraom the clutch fork.

. Lower the column 1ift ancd fe
moave the propeller shaft.

A.2.0075
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ENGINE MAIN MECHANICAL UNIT

13, Final operatipns

@ Linserew the three securing
screws  and remove bDracket

from the engine rear support

b. Fit a suitable aperating fever on
the engine rear support 10 aid engine
removal oferations.

€. Unscrew and remove nuts
securing the lower part of side sup
parts 6

d. Lower the lift then unscrew and
remove SCrews securing. the

upper part of side support @
g.. Hook the enging on the lifting
brackets; lift it out of the engine
compartment with a hoist, position-
ing it with the operating levet

CAUTION:

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

INSTALLATION

For the tofliowing operations refer 1o
“View of Underbody”,

PR

CAUTION:

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

1. Preliminary operations

a Fit the operating lever on the
engine réear support.

b, Hook the engine on the appro
priate lifting bracket, and using a
heist, drop it slowly inte the engine
compartment, positioning it as neces-
sary with the aparating lever.

&, Center the éngine in its compart
ment, resting it on the two side sup-
ports, and make sute that the screw
and swid holes correspond ofn. both
SUPROrts.

d.  Inmsert_and lock, on both sides,
BCrEwws securing the flexibie
supports 1o the bady,

#4384 00000000

g Litt the vehigle, screw and loci
G both sides, nuts seCUring the
lower part of the flexiole supports to
the body

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

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

2. Installation of propaller shatr

&  FReinstail the complete propeller

shaftunit on the vehicle by reversing

the removal procedure. and observing
the following instructions.

-~ Lubricate propeller shaft front
bush and: the rear coupling
spherical  seat with & em®
{0.30 cu-in) of |SECC MOLY-
KOTE BR2Z grease.

—  Rotate the prapelier shaft & jittle
at & time, blocking it i & suit:
able way, and fightening the
flexible coupling bolts and nuts
ta the spegified torque.

01-9

[:-:rj ¢ Tightening torgue

Nutz and bolts securing the
propeller shaft tlexible coupi-
ingt to theengine flywheel and
eluteh fork

8516 57T N-m

(40.5 10 42.0 frib;

5.6 to 5.8 kg-m}

— Lotk the nuts securing propeller
shaft center support 1o wehicie
floor.

@ : Tightening targue
Nuts securing propeiier shaft
canter support
93 to 103 N-m
(70.0 ta 77 .4 filb;
9.5ta 105 kg-mj

b, Secure  engine  rear
pin 1o body.

& Refit enging fiywhee! protective
Sover

d. Reconnect rod 8 1o gearbox
lever  with  bolt {6 then  fit
bcu:u‘t

e. Secure center crose member @
to the body.

f.  Refit heatproof protection @

pEoet

3. Installation of exhaust pipe

g Reconnect exhaust pipe center
LECTICN 1o tail section and hook
up retaining rings

b. Secure exhaust pipes 1o corre:
sponding manifolds, insertihg  new
gaskets,

c.  Secure the catalviic corverier 1o
bracket @ with.  bolts

d. Shake the exhaust pipe 1o bring
it into line.

g. Tighten all exhaust pipe fas
teners and clamp

f.  Position Lambda sensor wiring
and secure it with correspanding
clamp .

For the following cperations refer 1o
“Wieww of Engine Compartment™

4. Installation of power steering
Pump

2 Position power steering
purmp secure. i1 to front
bracket @ , and lock both. screws
b, Screw, without locking. the two
SCrEWS Securing the purnp 1o the rea
bracker.

Mzrzh 1RBE



ENGINE MAIN MECHANICAL UNIT

c.  Fit the drive beit on the pubieys,
move the pump outwards to obtain
specified belt tension, then lock the
securing screws on -front and rear
brackets.

Load 1o be applled 1o beit center
P =151tc 30 kg (33.1 to 66.1 lb}

Detlection
F213 mm (0.57 inj

& installation of  air conditicner
COMPBrESSOT

a. FReconnect compressor  lower
bracket to engineg bBlock sscuring it
from unider the vehicle with the cor
responding sCrews,

b. Refit compressor drive belt and
lock nut

¢, HRestore correct tension 1o corm:
pressar drive belt and lock nut @

l.oad 1o be applied 1o beit canter
F=201025kg (44110 77.2 tb}

Defiection
F =14 mm (0.5 in}

fifarch 1986

& I hiose wmions @ are discon:
nected, securé them to compres

i)

E. Installatian of radiator

Hefit radiator together with eiecirc
fan, then reconnect cooling system
tubing by reversing the order af the
procedure destribed in "Removal”’
step 5.

7. Electrical connections

Restore electrical connection, revers
ing the order of the procedure
described in “Remeoval” - step 3

8. instaliation of seccelerator con-
trol cahle

4. Ansert ‘the accelerator conyrod
cable with sheath under the intake
air bpox, and position v on brack:
BT

b Rotate lever and hogk up
the end of the accelerator cantroi
cable.

2. Air and fuel supply system

Restore air and fuel supply systerm

01-10

by reversing the procedure desgriped
i Removal’ - step 2.

0. Final operations

g Hecpnneot servobrake. yauudim

intake hose toe single - acting

valve on intake air box,

b,  Position battery in its compait

ment and secure it with the Appro

priate hragket,

c.  Refill -and adjust the following

- Erngine oil

— Engine coolant

~  Power steering system il level

—  Air conditioning systam Freor

- Timimg check

- Acceierator control cable ad
justment

—  Engine idie speed adjustrmens

—  Adjustment of percentage of
exhaust CO atadie

—~  Electric fan activation check an
ENging at-normal running wm
perature

d. Release the hood, support it grg

reconnect. bolts securing hinges on

both sides of the vehicle.

FAIEE 3000000



ENGINE MAIN MECHANICAL UNIT

ENGINE DISASSEMBLY

FPRELIMINARY
OPERATIONS

a. Remove the engine groug from the
vahicle using 1he procedures describedir:
the paragraph =Engine Hemoval and In-

- glallation= for the vehicle in question:

b. Prepare the enging assembiy for in-

stallation on Ihe rolating engine averhay:

sland by placing it an the bench and lifting
by means of a suitable hoist {if pos-
sible a hydraulic typel.

¢.. Hemoval of the sxhaust manifoids

angd sterting motor

= From the right side. ol the engine
rempwve 1he nuts with washars@an::
unstiew the three scréws @ relairs
ing the exhaust manilolds to the nght
cylindar head.

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

— Slacken and rémove nuts and washers

ifrom screws retaining
the starting motor,

— Hemove the starting motor @ with
retative winng | B by sliding i oul from:
the orackets (3 on 1he rear covar

— FPraceaed in a similar wey for Ine
removal of the axhaust manilolds from
the let side of 1he enging,

By

iz Bng wasiere
Strews

. Exkgusi manitoigs
Heat shield

. Muls and washers

E Borews

7. Starting oo
B Wiring

g Brackets

4. RAemoval of rear cover

— Unzcrew the iwse uppsr screws, 1 o
recover the two brackets
supporting  the  starting moto:
wiring bund'e,

—  Unserew the remaining

SCTEWS 9 and remove the rear
cover (4],

FAIE 00000000

1

LEppar SCrews
2. Wiring suppan brackets
3. Goraws

4. Radt cover

ot-11

e. Siacken and remove the washers

and: nuts and remove the engine
sipports on both sides of the
engine blogk.

1. Muts mnd washars
2. Engeng SUpports

Merch 198E



ENGINE MAIN MECHANICAL UNIT

1. Instail the motor suppart bfacm@
and secura them o the anging block by
maans of the nuts with washars for fixing
the enging supporis.

. Flace the sngine assembly on the
overhaul stand {2) using & suitable haist.
Sacuna tha éngine support brackets @to
Supports af tha rotating - engine
avarhaul sland by means of boits @

1. Engins suppon beeckats
2. Ratary enging owerhaul stang

3. Rotary stand suppors
4, Bolts

h.  Remove the engine oil dipstick; remove
fhe drain plug of the lower sump and drain
the sngine oil [operation to be performed
i the oll has not been discharged during
the «Engine Aemovais),

EXTERNAL PARTS (Cylinder heads and engine block)

10 sdmp Goer
Dil- sump covar gaskat
. Qil sump
. 0il sump geasket
. Front cowver gaeket
Fronit cower
. Fron cover ratkining screes
- Front ail seel
0. Back up washer
10. Camshah drive pulisy
11. Crankshad puiiey
12. Spacer
13. Lock washer
14, Crankshah puibey iockiul
15.; Hydraulic balt stratcher
14. Balt stretcher iocknut
17. Distributor and ol pumg ares el

March 1986

. Puliey retaining screws

. CAmahat drive belt

Laft guard

Gukrd rRINing screws
Right guard

Camshait hub covess
Guarnd jeining beit

Spark plug ceble clamps
Toothed pulley lockngt
Toothed pulley hub

HUD t&ining serwes

Seal ring

Hub and toothed pulley suppon
Camahatit drive pulley

- Camahaft drive key

- Crylinedr hoadd gasket

3., Cylinder head covsr gasie

01-12

BEZEIRNBRRUERNEEG:

A5 Tytincie:: fosRc Conm:

3. Plug gaske

37Dl il plug

38. Cylinder ek cover sciinre

38 Nuls securing cylinder head i anghws
block

4. Awar bushing or beanng of cranishat

41, Engine Hywhesd

42, Screwn sacuring fywheed o crenksnal

43. Lock washer

44 Scoews securing Mywneed 16 clutch grouc

45, Oll sump retaining screvws

A5, Ol pumg

47, Qil pump retaining screws

48, Rl grain plug

R 584 300000000



ENGINE MAIN MECHANICAL UNIT

BA Nm

(5 kgm

85.1 H-ib}

For 3000 enghre (061.24)
87.8 to 108.2 Nm

(1040 11 kgm

72.1 to 79.8 H.h;

3

L\'_I'F, e 117 Nem
[71.6 10 BE.T fi-ik,
9.9 10 11.8 kg-m]

Qr/ P RT3 N
(B3.2 Hrin;
1.5 kgm

T 235 e
736 ik
24 kg m)

b1

D12 o 24 Mo
3.7 t0 174 Mo
1.9 t6 2.4 kgm|

B E4 AO0UOUTE 01-13 Apri 1587



ENGINE MAIN MECHANICAL UNIT

REMOVAL OF FUEL
SYSTEM COMPONENTS

& olacken clamps @ and @ and
disconnect auxiliacy air feed hosel 3.
from plenum chamber and hose (4 )
feeding air to the auxiliary air device.
b.  Unscrew screws @ and remove
auxiliary air davice (6) from right
cylinder head cover.
¢. Slacken clamp and discan-
nect oil vapor recirculation Hose [ B
from il vapor separator .
d, [Discomnect vacuum hose
of the vacuum spack advance regu-
lator from the intake ¢apacity andg
the distributor,
e Disconnect vacuurn hose. (11}
from the intake capacity and from
the pressure regulator,

[ a1 Disconnect the fusivapor recirculation
hose @ from the intake capacity.
€2 [For 3000 angina):
Disconnact the vacuum hose of the purge
eontral valve from the intake capacily.
f.  Slacken clampi{14} and disconnect the
corrugaled sleeve from the throtte
housing.

1 Clamp

2 Clamp

4  Auxiliary air hose lo the plenurn
charmber

4  Air feed hose to the auxiliary air
davice

oW om o= g

HorEwe 11
Auileary gir Sevice 12
Clamp 13
il wapor recircuiation hose

Qil vapar separator

Vacuum hosa for spark wecuwim. §d-
vance reguiator

VECUUIm: Nose fOr O sssure . repdial o
Fupgl wapor racirculalion. hose
Vacuum Rose for purge control valve
Clamp
Corrugihid sleeve

g- Siacken u::ﬂmpcs-@lmng the planum
chamber @ i the rubber sleovas @ of
the intake manifoids.

1o Clamp

2, Planum chamber

3. RAuboer sleeve contecting pienum
chambar bo intake mandola

Ao 98T

h. Remave the pianumchamher@m-
plete with throttle housing and rubber
sleaves fgrming the-connection with the in-
take ‘manifalds.

1. Pianuim chambse:

01-14

PS8 J0000000



ENGINE MAIN MECHANICAL UNIT

. Unscrew the screws (1) securing the j  Remove the petrol intake throat (1)
tnjectors to-the air feed manifold (two together with the injectors.

for each injectori and 1o the petrol

intake throat é

NOTE:

For further dismssembly snd/or checks
of the fuel supply systemy refer to

Group 04,

1. Fatrol inteke throat

AL

1 inpEcior retaining screws
2. Petral intake throat

P4 384 30GH00000 01-18 March 1986



ENGINE MAIN MECHANICAL UNIT

W e N N Be B RS

Rt g TG B ik
Throttle housing
Thrattle housing iscknuis
Gasket

Cald sxart injeciars
Gasket

Fignum chamier

Cold  start injecior feed fhgse
Fuei supply manitald
Fuel pressure ragulator
Injactors

12 Injector Hange

13  Serews seturing injeCto: 1 iRlake
STl pifes

March 1958

&L

6
17
15
19
20

Fimave CONNBETiNgG Inteke Capacity 1o
respectivi stub pipes

Vacuum take-off hose for prassure re-
gulztor

By-pass hose tfor idling. adjustment
Intake stub prpes

Stubpipe [ack nuis

Washer

Gaskats

01~16

IR At ing gasned

Qil vapor separato:

il recovery hose

Qi vapor re-circulation hose

Watuum offrake hosa for spere ad
¥ance vacuum regulator

Auxiliary air dievice

Auxiliary air device retaining. screvs
Hose raking auxiliary air to plentm
charmbser

Hose taking air 1o suxiliary air device

FAIBL 00000000



ENGINE MAIN MECHANICAL UNIT

EXTERNAL COMPONENTS (Accessories)

Gignmrai:

2. Drive beil

(ganarattl ant waler P
FAegulaton brackei

Brackei relaining screws

Generator support

Suppor and WAl BUMmD relaining scrdwa
Wialer pump complate with thermostat
unlt

8. Waler pump gashket

9. Bracket fixing comprassor 16 Oif Semg:
13, Bracket retaining scraws

11. Bali stratcher

12. Bal stretcher Iccknu
13, -Bal stretcher pullay. hub
14, Belt stretcher fixing pin
15, Compressor support
16. Scraws lixing suppon 1o oracke:
17, Pindixing $uppor 1o cylmder block
1B, Aif gondiboner compresaor

Hom e AW

FPAIR4 300000000

TENER

FERYSE

. COMpreses: TN Soraw
. Ditive bell

. Engirg-oil ifler

, Exhaust manitoid {rghl side:
. Gaskat

.- Distributor

. Shialds

. Retain:ng spnngs

. Retaining Bracked

Locknul

- Higgh voltage wiies Coipisle ik

SURRrassars

Spark plug

. Staring molcr shield

. -Siarling motocr

- Gaakat

.- Screws lixing. slamng mator

01-17

f
-

EEBUESR

FRTBRISBELSEELS

ShEing mpLor rhar Suppon
Support retaining scraws
FRaar covar
Raar covar Nelgining scrams
Flywhal iormer guard
Gugrd teliining scrbws

. Engirg ail dipstick

Engine side suppon

Support kacknut

Rubbar shock abscris:

Shock ahsorbar locknius

Exhaug! manifold (e sice
Exhaust manifold cknut

Powar sisering pump rear Dracket
Screw lizing pump 19 bracke

. Mut fixing pump {0 generaio

Fowar siganing pumg

Drive bl

Brack? fixing PUME 16 angine Bk
BrRCKST ralaIning Screw

., Power $learing pump aetRining screws

Lower screw fiwing generator

March 1985



ENGINE MAIN MECHANICAL UNIT

REMOVAL OF
ACCESSORIES

o th B G RE =

. Raldning screws
. Adpusiment screws

Removal of power steering pump
Slackan screw( 7 ) securing the powe:
slegring, scraws @ determining the
tension of the V-belt and the bolt sacui-
ifgG the rear brackel

Mova the powaer sleering pump @
towards the cylinder head and reamove
the V.beit @ from the crankshatt
pullay.

Unscrew completaly screws @ ang
(2) and the rear bracket bolt {ziready
slackenad) and remove the power
steering pump | 3 Jcomplate with sup-
port bracket

Fower stesring puirip

. Wbaly

Support bracken

. Fear bracke)

Removal of The gensraior

Slacken nuts @and @anu fiut @

which determing the fension of the
Wbl

Byoar

March 1986

1. Lock nul
2. Lock nut
3. Adjustment nyg

—  Move the generatar @ lowards tha
engine biock and remove the V-belt (2 }
from the crankshatt and water pump
pulleys.

— Femove the: generator @ togathe:
with the adjustment bracket (3 ), after
having unscrawed bolts @ and @
complately,

L[

- Bl sireichar

Wbt

Support bracke:

Bod

. Compressor of condmicning sysiem

LN RV

d. Ramoval of distribuler cap

— Disconnect suppressors (17 Irom
spark plugs (2)

— Free springs @ securing  {he
distributas cap:

— Remave cap (4] trom the distributor
comptleta with the high vollage wirex
@ atier removing them fram the
raspactive. cable clamps locate
abava the: distributor belt guard:

— Remove spark plugs @

1 Gangrsior

2. V-palt

3. Adjustmen: oracket
4. Ratalning pen
&.-Retaining bol

L. Remowal of the conditloning system

COMpTeasor

— Slackan nul@murﬁng {he belt shet-
cher @

— - 5lip off the V-bett @fmm ihe com-
prassar pulley and from the crankehaf
pulley (to facilitate this turn the
crankshatt).

— Slacken and then compstely Lnsarow
the screws fixing the support brackats
(4 )0t the compressar 1o the oil sump

— Slacken and unscraw bolt @ and

remave the compressor

01-18




ENGINE MAIN MECHANICAL UNIT

L LAk

¥ Suppressors

2. Spatk plugs

3, Spring 1. Goand pening Lot

4, Disinbutor cap Z. Right guard 1 Cmnldng pilate

5. High voltage cebiss &, Left guard 2. [hstribedr

& Cable clamp

g ‘Removei of hydrautic belt stratchar

€. Removal of Hming elt gusrd snd timing belt .
— Remove mmrg@!rnm thie toothec ~ Stop the hydraulic belt stretcher

—  Fsaass and remoye mm—a@mm

from: rotating (an the distributor
ing guands @ to the enging.

belt, raise the arm of the beh
stretcher @ and  use tool
A.20363 to lock the belt
stretcher. To insert  toof
A.2.0363 seating hole @ mist
be in line with that on the belt
stretchet body,

timing balt guerd.

1. Cowars

1. Fet@ining screws
2. Guards

== Unsirew hcll@lhm]um& rignt guarg

() 1o 1ett guard (3)

i, Remcval of distribuior

— PRelease ang remove the nut securning
the connecting plale @
Remove connacting plate @

T, Beh atrercher grm
— Eutract diatributnr@ 2, Tool ingenicn sei

PA IS 00000000 01-18 March 1986



ENGINE MAIN MECHANICAL UNIT

— Slacken nuts@anﬂ securing ihe — Blip off and remowve timing belt @ h. Removal of thermostal unit
body of balt strateher( 3 }iothe Bngine fram the toothed pulleys insialled on — Unscraw- thie threa screws  with
Dlock. the cytinder heads and slide out trom waghers @- fixing the cover of the

the crankshaft front. puliey. thermostat unit,
Remove cover (2] complete with ther.
mostat valve.

Towthed Giming. beit

1. Gorews with washars

2. Cowar with tharmosian vaive
EoLachnut

2. Locknui
3, Hygraulic Bell siratcher

—  LnsGrew INe twg Serews Tixing e el
straicher body 1o the cylinder block.
Hermove the hydraolic- belt streicher

together with the spring and plate
holding the balt stratcher spring

—  Aatate the hiydrauhc bait &Iraiv;nﬂr@
upward anc lock if in this position by
tightamng rut @ previously - sia-

ckened.

—  Dparn metal clamps {j:; hioiding tha
rubber sleeves @ 1o the cooiing ducts
of each cylinder head.

R :f'[-l,i:'h'ilfi:i‘-

1. Hydraulic el siretche
i Hydraulic. oelt straichie: 2. Plae . Meinl Siamps
2. Locknut 3. Ball strmbciver spring 2, Rubber shveswes

March 1986 01-20 FA 384 30000000C



ENGINE MAIN MECHANICAL UNIT

— Remove housing {1 }at the thermastat
unit by sliding it out from the
cooling: ducts of each ¢ylinder

head.

1 Thermosiaiunii Bousing

NOTE:

For the disassembly and/or checking of
the setting of the thermostat valve rafer
to Group 07.

REMOVAL OF THE
CYLINDER HEADS

a. Slacken and remove screws with
washears @ securing the valve cover @
to the cylinder head.

t. GCrews with washars
2. Walve cover

PAIB4I00000000

b. Remove the vaive cover (1) and
refative gaskel under i,

B intermediaie geas

:-Ifh Ly

5,":. ; H‘:-'?r"; - o 8,  SECHET and femove s with wisshers
S O AU A . _
Pl : T @ {eight for ‘each head) securing the

cylinder heads to the block.

Aemove cylinder heads @ PEYING Par-
ticular attantion not 1o damage the studs
of the engine biock while lifing the heads:

1. Waive cover

NOTE:
Ferform the sbowe mentioned opera-
tions an both eylinder heads,

¢. Hemowe packings @ from the six
spark plug wells,

1, Rubber packing

d. Extract snisrmedials gear IC‘_I_) G-
rating the distributor ang oil pumnp from the
nght cylindar head.

01-21

1. Wuls willy waEhers
2. Cyiinder heads

Marct 1986



ENGINE MAIN MECHANICAL UNIT

LTl:

.

Fof 384 30000000

(T w4 to 92,7 Am
25 (B.8 to 9.5 kgm

20 10 25 Nm 61.5 to BB.4 f-1n)

@ : §3.4 10 59 Nm
(2 to 2.5 kgm ' {5.4 10 & kgm
14.5 1o 18.1 f-ib) R 39.4 10 43.5 frib)
« \TJ:84 10927 Nm % :

T (8.6 to 9.5 kgm
£1.9 10 68.4 MIb)

01-23
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ENGINE MAIN MECHANICAL UNIT

f

Fee Q};Mm 92.7 Nm:
{8.8 to 9.5 kgm

T . 81.9 to 68.4 h-ib}
i 20 40 25 Nm @:H.ﬂtﬂi!l’dm

2t02.5kgm % (5.4 10 6 kgm
14.5 10 18.1 fi-lb) @ . 84 10 82.7 Nm 39.4 to 43.5 ftib)
{8.6 10'9.5 kgm

61.9 to 68.4 ft-ib)

384 FOOO00O0E 01-23 B 19T



ENGINE MAIN MECHANICAL UNIT

REMOVAL OF
COMPONENTS FROM
ENGINE BLOCK

&  Insert cylinder liner locking ool
A.2.011T with Whe respective complemean-
lary washers (&.2.0362), n lhe enging
bleck studs as shown in the figura.

Lock loals A2.0117 with the nuis anc
washarsﬁ:}

uged 1o fix the cylinder heas

A2.011T A 20382

1. Muls and washers

. Slacken and remave 2l IR s¢ieas witli
washars @ fixing the water pump 1a the
gnging block

Rermove support (2) which secures he
gengrator adjustment Bracket,

¢ Remove water pump (1) and put the
gashet @ aside.

1 Wiaier pump
& Gaskae

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

4. Aemaove engre oF ey @ fiy
unsCrewing it from the angine block wsing
a-suitable wrench [Belt or chain
typie].

€. Frea the overhaul s1and and ium the
engine assembly 150°

Fit a suitable ool (1 )1o the fiywheet fo per.
mil the rotation of the crankshaft and ook
it by meoans of the sel-locking nuis %
Unscrew all the screws and washears [ J
holding the il sump 1a-the enging Block

T Tool tor rotaicn
2. Balf4ncking nuts
3. Screws and wasnsr: securing ol 3mg

f Remigwe 1he oif mmp@:umpm ared
the rglative. gaskat

If necassary, remove traces of sealant on
the ail sump or engine block.

1, Beraws &ng washers
2, Suppon Tor gereraion pracem

March 1588

Erig onees gl fajggs
& Filge rermpval wrangh

01-24

i Bump
2. Gasket

FA TET SOOI



ENGINE MAIN MECHAMNICAL UNIT

4. Unsecrew the three  socket
SCrEwWs @ SECUrinG pump @ 1o the
engine hlock,

= Unscraw nut @ compieiely and
remove in orger; washer
crankshaft pulley (), toothed pulley
(%) ot timing bett and cup washer (&)
{the convex par of the washer faces
inwWards), which serves as o shouider
for the timing drive beilr.

7. Tood retaining screws

1. Sockal sorews
| Femovsl of crankehelt front puliey

2.0l pump
Working on the front side remove the
crankshaf pulley.
Procead &s follows:
— Eliminate the calking frem the coliar of
- the nut securing the pullay. LR U
f Extract ol pump {1 Trom the engine —. Using a torgue wrench @with 2. Wasner
biock {(pull it upwards and save the sea adequate extension slacken ang 3. Crankshah puliay
rng). unscrew the nut fixing the pul 4. Toothed puiley
by 5, Cup washer

B UNSCrew SCiew wilh wWasie @ ang
remove the plate @ secunng hydraulic
beit stratcher spring (3 ).

BV A

1. Qi pump, compiaie

T Torgue wrengh

i Fres the angine overhaul stand and
iurn tha engine assambly 180%.
Fit 1ool A.2.0745 10 lock the rotaiien of the

fiywhee!,

Ensure, befors iocking it with screws (1 v Scivws aivd whshers

thal the tooth is perfectly aligned with those 2. Sacuting plate

of the 1oathed crowm of tha Hiywheel, A, Hydrawlic bali strecner spring

PA384300000000 C1-25 March 1986



ENGINE MAIN MECHANICAL UNIT

. Slacken and memove scréws  with
w‘nﬁheu@muring tha frant cover.
Remove front cowver @am:l ralrigve (he

m. Removai of piston lners, pistons snd

cannecting rods

— Remove ool A.2.0145 which pravents
(he rtation of the anging fywheel,
Turm the crankshafi =0 as to make
SCrews @ secunng the con rod caps
1o the ¢on rods actessible.
Slacker and remove Scraws @. ug
ing a torque wranch @ which:

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

secure- the con rod caps @

T Herpws stodning Conood Caps
Torgue wrgach
Cor rod ans

[

= FRemiowe coh rod Caps [:_1:; COMmpiale
with respective kiwer half-baaﬁngs@
Procead in-the same way for the re-
maining con rod caps.

1. Scraws wih washars
Z. Fron! cover

3, Gaskat
4. Saat ring
1. Cor 100 caps
2. Con rod kowes hall-bearings
Masct 1986 01-26

— Frae the overhaul stand and turn the
enging 180°,
Unscraw nut with washer @ anc
ramove the linar lecking (ool A.2.0117
and respective washer A.Z2.0362.
Extract alt the con rod-piston groups
@cumplmn wilh ¢an rod upper halt
Bearings and togeher with the cylinge:
finers (3 )
Remove seal ning @ Ifom  each
cylinder liner.

F _it \ Ll* L
N el el
' \\ \
e
| €)=
Rl

et L i

= ——

o
—— :1'7‘!\ . r

AZ.01?

A.2.0362

1. Mt wilh wadhes

2. Con rad-pison grous
3. Cylinder liner

4. Seal ting

PAIEF 00000000



ENGINE MAIN MECHANICAL UNIT

. Tikt the cylindar bleck slightly and lit
ool A.2.0145 ggain,

Lock with screws @.

Remgowe the 100! from the engine fywhesel
o permit the rolalion of the crankshati,
Unsceew screws (2) securing the fiywheel
tothe crankshaft (the scraws securing the
Itywheel are sealed on mounting with LOC-
TITE 270 (green) cernant PN 3524-00008):
Remove screws (2 ) and lock washers (3}

AEOVAS

1 Teal humﬂ BLTEWE
2. Flywhiel fixing scrbws
3 Logk washers

G Hemove ool &.2.018% AR remove
tiywheet (1

v Eogine Hywivee!

FAIB4 30000000

m p Extract the bushing for the di-

rect drive shaft from the rear flangs
of crankshaft (1): the bushing
should be axtracted with axtract
ing tool A4.3.0210,

A3.0210

10 Crankshai tear Nange

g. Removal of crankshaft

1. Remove the three front main

bearing caps as follows:

= Remove lock nuts @ using #
suitable wrench,

. Leck futs

—  Simcken  and unscrew using &
tarque wrench, the remaining
nuts and washers @ fixing the
front main bearing caps {six}

01-27

1. Muts and washers fiming (e ot main
bearing caps

— Ramove the thiee fronl main beanng
caps uging a suitable extracting
tooi it necagsary.

1. Front main Searing caps
2. Extracting tool

£ Hemova the rear maimn beanng cap as

1akCrws:

— Brraighien the salely tabs whick
secure the nuts of the rear main bear-
ing cap,

Slacken and remave the nuts with the
respaclive tans.

— Remove the rear main beanng c&p@
using the extraction topi composed
of “lewer A 3.0135/0001 and lork
A3.0139/0002.

Ratrigve the grommas @ on ihe
siges of the rear main bearing cap.

April 1547



ENGINE MAIN MECHANICAL UNIT

A.3.0735/0001

=

A3 D139/0002

1. Fear imiamn pearning cdp
2. Grommats

3. Femove the seai (g @Trum ifve T@ar

flange of the crankshaf.

i. Rear saal fing

4. Extract the tweo rear throst half-rings

@and lurm the crankshatt 1o fagilitare its

extraction.
Remove the crankshafi @ frgem - the
cylindar. Block,

b Thiusl helf-nngs
2, Crankshatt

& Hemove The spper man half-peatings

(1) iocated in their respective seats on

the main bearings,

Mark the reciprocal position of the hali-
beanngs @ in tasa thay ara re-ulilized
when re-assembling.

1. Upper mein hpli-fearinpgs

CYLINDER HEAD

Hight cyl:nder-head
Igile gear
Bushing
Saal ring
- Shatt for toothec puiiey
Ky
Bushing
Spacer
Distributo:s -&nd o PultE grve gei
1k Lock washar
Leck nut
12 Seal mng
13 Bushings
14 Key
1% Camshah
18, Camshef cape (Mour}

(LT T R TR g

-

fdgraty 1986

-
d

Piugs
. Engine Hfing pdacwel
. Betaning screws
. Spark plug weli gasie:
. Lett cylindar haad
.-Valve seats
. Alocker ghatt bushing
Plug
. Cylnder head cooling whiGn
. Exhausl valve iappat
Fierds
- Exhaust valve adjustmant screw &ng ot
. Aockers
. Rocker shatt
| Cotters
. Uppar cap

-
LR ==

BEMEE

BEENERY

By

01-28

. Ifival Spring

- Duter spring

- Grarmmet

Stop fing

7. Lower cap

ExhBust vaive guite
Exnausl valve

0. Intake vilve

. Intake walog guie
CAdlusimEnt Cap o miake vaive
. Intake vaive tEppet
‘Washer

[ Bpring
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1810 L8 kg-m)

FAIBIIOO00060C O1-28 March 1900



ENGINE MAIN MECHANICAL UNIT

DISASSEMBLY OF THE REMOVAL OF INTAKE b, Remove ihe intake stub p|p€|$@lanﬁ

C?LINDEH HEAD STUB PIPES thien remawe, i arder, the faliowing pans
gaskel [ 2, insulating gasket @ ang

ON BENCH d.  Slacker and mmmove AULE wilh washers gaskel 8

The disassembly operation descriped higre @ securing the imake stub pipes @ ia

is forthe nght cylinge: head. To disasseris the tylinder head.

ble the ieft cylinder head procesd in the
SAME way:

PRELIMINARY OPERATIONS

d,  Lock revolving suppon (ool A.2.0185;
in & wice, il the fork to suppart 1he eylindeay
head toc! A, 2.0360) and tix 1 to the revaiv-
ing suppart.

b Flace cyhnder haaﬁ@ﬂn e fork ang
fis 1L wath two lock auts of the cylinder heaa
[removed praviausiy),

¢ Remove angine lting Grackel @

T irdake SIul pes
2 (aagket
3. Insulanng gasket
4. Gaske

1 Muls and washeis
2 Inlake Sub piges

T oLyhnger mead
? Engme hiting bracke:

March 1986 01-3C P4 388 3OGO00O0E



ENGINE MAIN MECHANICAL UNIT

REMOVAL QF THE
CAMSHAFT PULLEY

Famove tha ioothed pulley diiving the cam-
shafl in the following way:

8. Unscrew nut {1)

Lise tha lavar (tool AZ.0361) o prevent
toothad pulley @

fram rotating.

A 2.036%

1 M

£, Toathad pulbey

L. Siacker and unscres screwa@lix-

ing the support hub (2 1o the toathec
pulley @

i, Brvews

2. Suppon ik
3. Toothed puiey

¢ Free the support hub, whigh i
imerterence-fitted, Using the puller (lool
A.3.0821) and lever (too! A.2.0361).

P& 384300000000

A2 0381

¢ Slide ol nub [:f) COmpiele wilh sl

Extract toothed puliﬂy@md retrieve sl

1. Huls

2. Seei rnng

3. Toothed puliey
4, Bepl ring

01-31

REMOVAL OF
DISTRIBUTOR AND
OIL PUMP DRIVE PULLEY

a. Raiss the safaty tab of nut @mur-
ing the gear.

b Skacken nul @ (UsE lever -« 1ol
A.2.03687 1o maintain it}

c. Unscrew and remove nut (1) win
refative washer @

d.  Slide out toothed pulley @mmplam
with drive shaft (4) secured by screw with
washer

At the same time retrieve gear (6) anc
raialive spacer @frﬂm the lower pari of
tha cylinder haad.

Mt

. Lok spshe
Toothed puliss
.Drivie §hal

. Screw with washe:
Gear

. ‘Spacer

1

2
3.
&
=
.
7

SMarcr 986



ENGINE MAIN MECHANICAL UNIT

a. Remove the il ring @ from under the
&ylinder head.

1, Beai Qi ning

March 1986

REMOVAL OF
CAMSHAFT

a Slacken Gnd remowe fuls with sashers
(1) securing the caps (2) of the camshat.

T Pafis wilk: washes
2 Camshahl caps

L Remave caps. The camshall caps arg
numbered prograssivaly (1.2.3 stc.},
Cap @ is located on the front part of the
cylinder head.

When reassambling fitihe caps n the same

arder.

St 2
"“ "i"‘llf?,'-r et ".‘ =

1, Cap no, 1
2, Cap no. £
2 Capne 3
. Cap no. 4

O1-32

¢. Hamove camshaf @ by raising ihe
rear part first and (hen gliding it out In the
direction indicated by the arrows in the

figurs.

b Camanaft

REMOVAL OF ROCKER

ARAM SHAFT AND VALVES
Disassemble the rocker arm suppor shaft
as follows:

a. Remgve tanmu@[mm thair sauaks
if the-cylindar head.

b. Slide out push rods @ oparating
reskar arms @ of the exhaust valves.

1. Tappst
2. Push roas

3. Rocker arms

FAIG SO0



ENGINE MAIN MECHANICAL UNIT

. Siacker and unscrew plug @aullng
the rocker arm suppen shatt.

4, Screw.s sundabis ool @:}m ihe Inreac-
&d shank of the rocker arm support shat

1. Fgchat anm suppor shatt
2. Tool for removing shaft

&, Gradusaity ewirect the rocher srm shah
and retrieve, one at & ime, the following
paris:

- wa.shar@

FA3B4I00000000

q. Dissssembie tive valves inthe foliow-

ing way and using the following togls:

— Insart ool AZ0182 1o sSupport the
valvas Dy passing it under the spark
prug wali and lock It with special nyt
(ool A.2.0358). Scraw support (ool
A.3.0522) to the threaded shank af 10!
A.2.0358.

A 2.0782
1 Washer
2. Rocker arms
3. Bpring

L Shoe oul (sppets (1 }iocated on ine in
iake valves, complela with. cap nut @
whith delarmines vaive clearance,

Aemove in sequence 5o thal 1hey can be

raplaced in the same order —  Fik ihe cage-Tor the removal and refit-

ling of the cotters (tool A.3.0520) to the
Iever (ool A.3.0324) and fil the group
1o the ooz already mounted, as shown
in the figure.

- imake. vaive iBppeis

2. Vahe clearance adjpusiment Gag s A.3.0520

01-33 March 18BE



ENGINE MAIN MECHANICAL UNIT

A 30520

AT Suppon o vaives

A2.038%  Special nul 1o secune 220182
A30822  Support for lever A.3.0324
A.3.0924  Lwver for disassambly
A30520 Cage for disassembling cominrs

— Disassemble sach pair of vaives {in
take and exhaust) and mova the too
gioup each time:

Prass tha laver (tool &3 0324} {0 over-
came the resistance of the vaive
Springs and remove cmmrs@{fnr this
operalipn use a small screwdiivar).

Then disassemble in the foltewing

order: upper cap autar spring @

and inner spring {4)

1. ety

2. Uppar dap
3. Duter spring
4. inneel Spring

A 30520

= Unscrew special nut {1oof A.2.03581
complate with suppart (ool A.3.08232;
trarn valve suppor (ool A.2.0192)

—  Withdraw pair of vales {sxhaust valve
(1) and intake vaive (Z)) trom the
raspeciive guides,

Repeal the operations described for
the remaining pairs of valves.

March 1986 C1-34 PAA38430000000¢



ENGINE MAIN MECHANICAL UNIT

iU Exnaust waives
2. Intake valasz

1. Fupsesr Ol sedl=
& Lowet caps
3. Spring seal rogs

hi. Removal of rubber olf sesls and

lowar caps from the vaives

—  Wsng ool A3.0247 remove rubber aii
seais {1 ) from the guides of the intake
end exhaust valves.
Aemove iower caps @ trom batk in-
take and exhaus! valves, completa with

Spring seat rings @

A ET 2OE000000 01-35 Marc 1986



ENGINE MAIN MECHANICAL UNIT

CHECKING AND TESTING
THE CYLINDER HEADS

CHECKING AND TESTING
CYLINDER HEAD
AND VALVES

& Examing visually and with garg the
casting and all tha pers making up the
cylinder head o check lor cracks, bums,
B@izing of signs of excessive wear.

B At thig inspection should indicate the
possibility of re-utilizing one ar more parts
check, according 10 the instructions givers
and aftar thorsugh cleaning of the head.
the dimensiens of the same.

CHECKING CYLINDER
HEAD FLATNESS

a8, Thorgughly clean the sirlaces of The
cylinder head to remave any gasket frag:
ments. Lise bulyl acetate or methilathyi
ketong,

b, The checkirng of 1he tiameass of the
lowar surfaca of the cylinder head must be
partarmed by means of a straight edge @
placed on the lower surace of the head;
the axlent of defgrmation should te

measurad with & suitable thickness gauge

1. Biraght sdoe
2. Thickness gauge

Apnl T987

Maximum flatness aror of the
lower surtsce of the cylinder heag:
A = 0.05 mm (0.002 in)

¢ I the'icwer surface of 1he cylinder heas
should prove to be exoessively deformed
it must be levelled,

Levelling must be perfarmed on boin
heads.

.

Ny

& Distande Seiwean camsnal axis ang
lewar surlace of cylinder head

Mir, permitted height of
cylindar head atter regrinding:
A= 124.5 mm (4.902 in)

For 2000 engine (061.24}
A = 12485 o 128,15 mm
(4.915 to £.927 in}

L

CAUTION:

Do not exceed the minimum limit permmit-
t&#d ak this can cause serlous englne
malfunctions.

d. Check that the lower surface of the
head is wall-linished,

01-36

CHECKING CYLINDER
HEAD BUSHINGS

a. Measure this diameter of the Toliowing

Bushings mounted on the cylinder haad:

— w=Ax, blshing for the distributor and o
pump drive gear;

= «Ba, bughing for the digtributor ang o
pump driva pulley shak;

— == bushings for the shaft of the teatn-
&4 pullay driving the camshaft,

NOTE:
Bushings =A= and B« are not mounted
an the laft cylinder head,

£ Distnbutor and o pump bushing
B. Distributor gnd il gump Bushing o

pullay
C. Camshah 1oothed pulity bushing

b Measure 1he. intemal - digrmsler as

fellows:

— using a micremealer @ establsh:
dimenaion «de to:be maasured (réter
1o tha takie);

FATS Z0O000



ENGINE MAIN MECHANICAL UNIT

— it the mos suitabie bore Qalge @tb Components ol {oof K.2.0528 — FProcesding in the same way Ag
the stem of Whe dial indicalar; 1. Spool dascribed above, withdraw the fwe
-- zaro-gel the dial indicator at the dimer- 2. Bowl bushings «Ca of the toothed pulley sup-
sion astablished on the micrometer 3 Therog POt shatt operaling the camshah.
and then measura diamater «d of the 4. Flange Use fiange (4 ) as a pusher, logsther
bustings measured on 120° of the cir- 5. Special washe: with cup
gmberanice. B, Hax ot (M0 = 1.25)
7. Shaped wazbar
B. Spoct

¢. Hemoval of bushings

— Bushing =A= of the gear operaling the
oil pump and the distributor shoield be
withdrawn using special washer (5 )as
@ pusher, and uising bow! (2)as 8 sup-
port (which will accompany the
bughing as it is exiracied),

wfi= mm {in}
{bushing 1.D.}

Buzhing

A f B c
19,000 5 G087 | 19000 to VA.B2Y | 2200C 10 X200
{0.7480 20 DUTASE) |0 TR0 1 0.7600; | 11,2580 11,2008

9 Bore gauge and dial indicater
2. Micrgsrgtar

¢ it the values obtaired are ned within (e
specified limits replace the bushings ir A
volved: For removal and installation use the
toot illustrated (A.3.0528) as shown below

L. Bushingz
. Bowls (&.5.05208)
4. Flange {A.3.0528;

P

— Extract bushing «Be« for the srafi of ihe

. plley operating the oil pump and the
| distributor using, in sddition to cup (2}

é} special washer BE & pusher,

£ Bushing
2. Bow! (A, 3.0528)
5. Special bushing [&.5:0528;

FAIBGIOO0OUILCL 01-37 Aarch 1986



ENGINE MAIN MECHANICAL UNIT

Insert until the lip of spool {1 ) tauches
the bushing seat.

E. Busning %
2. Gup (A.3.0528) }

8 C. Bushings
5. Special washar (&5 U538; c 1, Spoal (A 30628}
B, Spool.(8.3.0528}
G Bushing 8, Cap
1. Spood [K.3.0528) gl
8. Spocl (A.3.0528)
€. Insialintior of the cuahings %, Cap
— Bushings «Cx, made of antitncign 100 Muts
metal. for the shaft of the pulley
operating the camshatt, must be in- — inzer pushiing «Bx iur_ 1he zihm.'l af the
serted in the tollowing way. 1oothed pulla!:.' nperali.ng thie @il pumg
Tamporarity it c:ap@ol ihe camshah —  Toingert e front Dushing «Ge procesd and tha distributor using spoo! @m
and lock it with nuts @ in the same way but use spool @ in a pusher and flange @"5 8 SLppor
Placs tha rear bushing =Cs, recogni- invertad pasition as illusirated in the
zable becauss 1 Is thinnar, 5o that it faliowing figure sa as 1o obtain the cor-
is sufficiently centared-in its seat, roct position of the bushing,

Plagcs, as illustrated in the figurs, tood
A.3.0528 comprising spoal (1) which
acts a5 & pusher, and spool (8)

March: 1486 01-38 PAIBAI0UH00000



ENGINE MAIN MECHANICAL UNIT

E. Bushing

1. Spoal (A.3.0528)
4. Flange [A.3.0528;

== |rsErt, froim Uhe upper side of dhe
distribuior seal, bushing =As for the
distributer and all pump drive gear
Place ool A.3.0528 in the. following
wiy: insar tig mﬁ@nnmpmm wilk
nut and special washer @
[az pusherd; from the opposite
side insert support spool in
the tie rod and complete the in-
sertion of the bushing “A" in
this way.

PAIES S0000OUC

& Bushing

1. Epoal (83,0526

2. Tie rod [A2.0528;

5 Specill washar (&3 0528,
8. Mul [A3.0528)

f. Aeaming bushings =A- and -8

After inserting the two bushings =&= ang

wBe for the distributor and oil pump drive

mechanism, they musi be reamed 1o the
specified dimeansions.

- Bushing A=, insen tool A4.0195 anc
then, using a suilable reamer @ [1%
mim W7 {0.7480 1o 0. 7485 in}| bore as
specitied,

01-38

koA D165

£ Bushing
1. Reamer {18 man @7 (DFSED o G TBE anjj

Diameier afier reaming:
buahing for distributer ang
oll pump drive gear shafi:
18.000 ta 18.021 mm
(0.7480 to 0.T489 In}

— Bushing =B« inser: guide iool
A.4.0195 and then, Using & swiable
PEATEr @ [19 mm HT {07480 1o
0.7489 in}] bore as gpecified,

Marci: 1586



ENGINE MAIN MECHANICAL UNIT

A4.0185

Ad.0ieE
i
@
= . ._...3_._,_:_
A —
B
B. Bughng

v -Raamar (19 i o7 0 TR @ O TR o

Diarneier after reaming;
bushing for distributar and
eil pump drive pulley shafy:

19.000 1o 19.021 mm
(0. 7480 1o D.T489 in}

CHECKING VALVE SEATS

g Check that the valve seats do not

shivw scoring, cracking or burning

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

+ if necessary replace them.

b, ‘Withdraw the valve seais @ using &

suitabla ool as illustrated in the figura. Pro-

ceed a3 follows:

— il and Iock stop ring {3 ) and screw tag
@{mlaclm according to the diamater
of the valve seat (o be-extracted) on
mandrel @

— insan the group thus termed in The
valve guide until sgrew tap @wmns
into: contact with-tha valve seal

— ihread the valve seal by means of &
ng. 22 mm wrench on the head
of the mandrel until ring @
touiches the surface of the valve
seat - then unscrew a half twrn,

— tap Yhe extremity of the mandrel pro-
truding. from - the head 1o axtract the
valve seal.

Apnd TREF

I Walve seal

2. Mandtel for mriragtion

3. S1op ring

4. Screw tap lor threading ihe salve SGas 0
b exlracisd

¢ Lsea mmrumamr@w ineasdie this
diamater-of tha now valve seatl @ and a
bore meter {3} to measure that of the
respactive seat in.-the cylinder head to
chack the correct thiag interferanca,
Comparg the values cbigined with those
given in the tabia,

01-40

1. Meramalar

2. Valvg 3eai
3. Bore metar
Vialve Engine 019.11

Walvi i, . AZDES 1042 10¢
seal # ' [1.56567 o 1.6575;
oo, | v & AT.065 10 37100
| i (1,459 10 1.4806;
PR Ui AR 385 10 42 400
| Evarsize I {16878 181,663

&  O7.365 o 3T A0
{14717 10 1.&724:

Vg | [ 42,000 o 42 025
saat [1.B535 19 1.8545;
housing Harmal @ 37000 o 37025
1.0 [1 4567 1o 1.4577;
B - m i 4300 o 42328

{18854 10 1,56663;
& AF.500te 3T.32%
[1-4685 10 1.4695;

lin) Cryatalzs

i. = inlaka valva ai. = Exhaust valvg
Valve Engine 061.24
Vakes i 4505 v 45100
a5al [1.7742 18 1.7TEE;
0., Fharrril 6 G0.065 to 39,100
[1:5380 10 1.5394:
A = mm

firk ! 45,365 to 45,400
Cvargize 17860 101, 7074;

& J0.3B5 1o530.800

{1.54BB 10 §.5512;

WVakhes i 45000 oAb 2%
saal (17716 1 3. 7T26:
housing | Terrmal & 39.000 o 30,025
1o [1:5354 10 15564
T | 45300 to 45338

{17838 10 3, Tiaa;
8. 39.300 10 39325
{15872 101 5482,

&, = Exhaus! valve

{im} Cveraize

i = Ilaks valua

P 384 300000002



ENGINE MAIN MECHANICAL UNIT

d:  Pre-heat the cylinger head in & sultabie

ovan o 120°C (2T4*F).

a. Insaertthe valve seat (ol inteke And -

heust valvas) using the toal used for the

remaoval in the fellowing way:

— filand kock stop ring (sebecied ac-
cording 10 the diamgler of the vaive
seat to be fitad) on mandre! (1)

— inaert the group thus formed into the
walve guide until stop ring @ comes
into contact with the valve seat;

— {ap tha exteernity of mandrel @ pro-
truding from the head, 10 Insem the

vaha spat.

3. Mandral-ior inserbon
2. Sog ring

CHECKING VALVE GUIDES

Datarming the clearance between valve

quide and the stem.

I the clearance excesds the permitiec

tolerance replace the worn. parts.

a. Dsterminatlon of clasrance

— Using & micrometer meaasure the
diameter af tha valve stem in three
places and in directions af nght anghes
to sach other.

Pl 304 J00000002

- Using a bore gauge @ frEasure the
.0 of the vaive gulde =d«,

% Bote gEUBE
2. Valve guide

Yalve guide §.O. {intake ard eshausl).
d= 500010 2.015 mm
{03543 to 0.2549 in}

— Calculate the cleargnce, SUbtracting
the maximium diameter of the valve
stern from the |0, of the valve guide.

Radial clearancs betwesn Yiive $1em:
and vaive guide 1.D.:

fnteka: 0.013 to 0.043 mm:
(0.0003 to G.001T In}
Exhaust: 0.040 1o 0.080 mm

{0.001& 10 0.0031 in}

b Rsplacing the valve guide

= Wisually check the valve guides ensus
ing that there is no sconing of race:
ol seizing and lhat they have not
undargons daformation or moved from
maunling position.

= If necessary remove (he worm valve
guides @ using extrasting tool
A.3.0134 &5 llustrated in the figure.

01-41

T Yahng gusde

G Insertion of the vaive guide

— Check the 1.0, of the valve guide seat
and tha 0.0, of the new valve guide,
e fitling interference should be within
the prescribed limits (the values are
valid for both ntake and exhaust
valvas).

Yaive gulde weat L0
13.990 to 14.018 mm
{0.5508 to 0.5518:in}

Vahve guige O.0.
14.033 10 14.044 o
(0.5525 to 0.5529 In}

Far 3000 angine (0617.24}
External dismater of sxhaust vaive
guide: 14.048 to 13,058 mm

{D.5531 to 0.5536 inj

interierence batwesn valve guide
and seat of valve gulde:
0.015 1o 0.054 mm
{0.000& to 00021 in}

Ao THET



ENGINE MAIN MECHANICAL UNIT

— Insari the new valve guides using toal
A.2.0526 for the intake valve guides

dbet—tpinie

LU ]

A.3.0526

— These(oois enguie the Cirrect protos
sign of the valve guides with respect
to the support surface of the lowes
spring cag on the cylinder head:

A 0526

Protrugion of the valve guides
from the cylinder head:
§ = 10.2 10 10.6 mm
{0.402 10 0.417 In)

¢ Reaming the yvalve guldes

— Heam intake and exbaust valee gukdes
(1) using a 8 mm HT (0.3543 10 0.3543
in} reamier @tn calibrata the holes 1o
the prescribed diameter and then
measure the |0 of the valva guides

Aonl 1987

anll EWRET

1 Walve gusdes
2. Reamar
|Siameter & eriere =70 S0A3 A0 G384 )]

i.D. af the Intake and exhaust vaive
guides: 9.000 o 9.015 mm
(0.3543 to 0.3549 in}

& Tuming the vaive asats

—  Wait untii-the gylinder haad is cooles
ang perform the turning of the valve
seats in the lollowing way.

— Puosifion suppon of the portaoie
lathe @ on the cylinder head ang
secure it in a suitable way.

—  Tha angia of wrring, which % identical
tor both intake end exhaust, should be:

Tapar of intake and sxhinust valve seats.
o= 800

For 3000 engine (061.24}
o= 89740 to 90°20°

= Taper o is obtained with the oo of the
partable lathe al 46% (for both intake
ang exhaus! valvas).

01-42

1o Forabie @ihe Support
2. Porable lathe

CAUTION:

The turning of the vaive saats which dc
not requirs replacing is suitable for the
etimination of minor defacts of the wark-
ing ares: howsvar, ascertain, bafore per-
lorming the operation, that thers is
sufficlent machining allowancs.

CHECKING THE VALVES

Chack that the vaives gre not scored or
burat ar do nal show marks of rmating
(eteps) with the cofrasponding seats on the
cylinder head.

Renew them if necessary.

8. i the valvas are in good condiion
check tha diameters of the sterm and heads
{which must be within the tolerences giver:
in the tablea)

FA3Eg I0000000E
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Dlameter of 'Il'l_hl'l :t-m {meme {in)]

Aaletance Engine 01311

Intake valve A B8.972 1o B.38T7
(0.3532 1o 0. 3536}

Exhausi vaiva B B.535 1o 8560
{03518 1o 03528

Axferance Engiir 061,24

Intahe wabia A 8472 to B.BAT
{0.3532 to 0.3538}

Exhaust valve B B840 10 8.835

(03520 10 03526

Diameter of valve hl-‘d [ {In}]

Anference Engine 078.11
inteke valve c 40,850 to 41.000
(18083 0 1.6142;
Exhaust valve o 36,400 1o 36800
[1.4331 10 1.4409)
Ralerance Englne O61.24
Intake valve c A3 B50 1o dad D00
(1. 7264 1o 1.7323)
Exhaust vilve D.§ 38.500 1 38.70¢1)

{1.E1E7 16 1. 52381

{1) For LIVIA type valve: 38450 1o 35600 mm

FAZEE 0000002

(15138 ta 1.5197 an)

GRINDING OF THE YALVES
AND VALVE SEATS

A Aler ghecking the vaivas and vaive

guides grind as follows:

— spread polishing paste
[SIFAL AREXONS Cartiosilicium for
valves - PIN 4100-31502);

— U enging oil to lubricate the vakwe
Btam;

—  gattach the iower surface of lhe head of
the valve to the sudtion tup of the
pneumatic grinder G}

— insartthe valve inits Quide, um on the
pneumatic grinder @ and grind.

1 Prewmalic grindges ior valves and valvg
sealg
h

— Grind-ang then carelully. ciean the
valves and valve seals using petrol o
sgivent,

CHECKING VALVE
SPRINGS

a. Carefully examine the vaive springs
end, it thare are no signs of excessive weal
or yielding, check that:

— the terminal turns mus! ba pargliel arc
parpendicular it the axis of the spring
(max. arrar 2°);

— the ienght of the sfree= sphngs cor-
respands 1o tha foliowing values:

01-43

=2
4L

Length of free springs [mm (in)]

Emeragl $pring Li

448 (1756

Intemal spring Lb

&40 (1736

— The fexibility values, measured by

means of 8 dynamomater

@must be

within-the limits given In 1ha 1able.

s
T——]
1 L
"f‘h f:'-:1 -
ot
e
3
- — L Ll
1. Dynamomeies
Extarnal apring
Spring mrn
fangth {in} Tost force
With valve 32.5 | 24.80 1o 2566 kg
chosed {1.280) [ [243.2 10 2516 Nj
(54,6 to 58.5 th}
Wik valve 23.5 4795 to 4875 ko
opan (0.925) | (470.2 104878 N}
(105.7 to 1097 ib;
Intetnial spring
Spring mm
i h i} Test lorce
Wiin vave 0.5 1282 10 13,26 kg
tlosed (1.201) | (125.7 50 130.2 N}
{28.3 to 28.3 o}
With vahoe 21.5 2267 10 23.53 kg
opE {0.848) | (2223 o 230.7 N}
150.0 1 51.0 18
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ENGINE MAIN MECHANICAL UNIT

CHECTKING TAPPETS
AND TAPPET SEATS

a: Checkthat the external surface of the

lappats and the uppar surface on which 1he

cams pperate are free from any trace of

seizing, scoring. ar abnormal wear,

i they can bDe re-utilized check the o

Mensions.

— LIsing & micrometar sheck the outsice
diameters are within the speci-
fied Limits.

A= inlake tappet diameisr;
34,973 to 34.98% mm
(1.3789 10 1.3775 in)

B = exhaust tappet diamesier:
21971 tog 21.5989 mm
{0.B650 to 0.8657 In)

= Check the tappet seats formed in (e
cyhnder head casting and check the
dimensiens with a bore gauge applied
o a-dial indicatar.

Campare the value abtained for the
tappe seat of the intake valva with the
specified talerance.

Marcn 1986

A = ntake valve tappet senl dismeter;
35.000 10 35.025 mm
{1.3780 10 1.3789 in)

— In the same way 85 CeSCrbed [pre:
wigusly measure the vatue for the ex-
haust valve tappet seat and compare
it with that specified.

B = sxhaust vaive tappat seat dismeten:
22.000 to 22.021 mm
{0.BE81 1o D.96T0 ink

CHECKING ROCKER
ARMS AND ROCKER
ARM SHAFT

- Use bore gauge @ 0 measurd (he
1.0, af the rockar arms@ and cheack
that they are within the speci
fied tolerances.

1. Bore GEuge
2. Mocker arma

0ti-44

A = dismater of shaft hois
in roCker srm:

16,098 10 16.034 mm

{0.8308 1o 0.8313 In}
Measure the 0.0, of the rocker
arm shaft with a micrometer @
and compare the values with
those specified.

1. Rockel afm shar
2. Micromelsr

B = rocker arm shall gismeter:
15.988 10 16,000 mm
(0.6294 to 06289 In)

CHECKING CAMSHAFTS
AND JOURNAL BEARINGS

& Checkthe dimensions of the camshat

journal bearings in the following way:

— Fit caps @ in'the order indicated by
the numbers stamped on the caps
themselves - cap no. 1 must be fillec
towards the ront of the eylinder heac.

— Screw nuts (2 ) fixing the caps of the
camshaft; lubricate them and tighter
ta the torque specified.

@ 1+ Torque wrench satting

Camahaft cap lock nuls
16t01BN-m
{(11.57 ta 13.02 fr-lb;
1.6 to 1.8 kg:m)

P8, 5 S000GGO00



ENGINE MAIN MECHANICAL UNIT

- Grmk,mingnmg&uw@wm
1o & digl indicatar @thu diamater of
the. camshaft journal bearngs. and
compare the values measured with
those specified.

1. Camghafl caps
2. ook nuis

3. Bore gauge

4. Dial indicalo:

Diamater of camshatl mein journal seat:
27,000 10 27.033
{1.0630 to 1.0643 in}

& Carefully examing the working ares of
the cams and the main journals af the cam:
shalt and ansure they are free from scor
ing., traces of seizing or signs of
overfeating of abnormal wear, Check the
diameiers of the camshatt main journals ac
follows;

—  Measure the diameter of the camshaf
main jeurnals @ at the lour points
indicated by the arrgws. in the figure
and compare them with the spacified

values.

T I

1. Camshait

FPASE 300000002

A = dismeter of camahatt rmain joumals:
28.849 1o 28 970 mm
(1.0610 to 1.0678 n)

— Check the eccentricity of the camshat]
main jourmats between two Supports by
means of & dial indicator.

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

H the cam height is Wess Wan The
specified value replace the shaft.

Minimurm cam balght fmm {in}]

B (0.354] {1)
64 {0.252)
(1) For 3000 engina (D67.24) 9.1 (0358}

Inlaks walve cam

Exhaust valve cam

CHECKING END FLOAT

OF CAMSHAFT

g.. Fit the ceps, nofing the sequerce -
dicated by the numbers stamped on the
caps themselves.

Cap no. 1 must be fitted towards the Trons
pan of the cylinder haad.

b Screw on the nuts securing the cam-
shatt caps, lubricate them and tighter:

Er:j : Torque wrench setiing
Camshett cap lock nute
16 to 18 N'm
(1.6 to 1.8 kg-m
11,57 to 13.02 H-b;

¢. Fiace plate @ on the upper surtace

of the cylinder head.

d. Apply magnelic base @’m ihe piale
gnd place the sansor of dial indicator
&0 that it is in cantact with the carmshar

as illustrated in the figura.

&, Move the camshaftt axially ana

misasure the end play; check that the value

i within the limits specified.

it ot the camsghaft must be replacead

0i-45

e

__Jl@;}mﬁ

1. Support plate
2. Magnels base
3. Dial indicaror

G = camshall snc Tioat:
0.065 to 0.200 mm
(00026 1o 0.0074 in:

For 3000 engins (D81.24;

G = 0.080 to 0.201 mm
{0.0024 1o 0.0078 in}

A 1487
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ASSEMBLY OF THE CYLINDER HEADS

INSTALLATION OF
VALVES AND ROCKER
ARM SHAFTS

CAUTION:

The re-fitting of the valves s parfarmed
by using the same set of tools usad for
rEmovE.

i is thereiore necessary 1o reinstali the
pair of valves (intake and axhaust) of
each cylinder by moving the tool group
aach tims.

a Insen_the lower caps (1) and siop
waﬂmrs@un the guides of the intake anc
axhaust valwas.

i Lower caps
2 Slop washeis

k. Fif rubber @ seais @ﬂﬂ ihe guides
of the intake and éxhaust valves using toa
A 30244,

idarcy: TaEe

(ON BENCH)

1. Aubber ol seal

& Lugngaie ne Fiem of e valve win
clean angine oil, insert valma@ ima the
respective guides and support them witk:
ool AL2.0182 which, an urn must ba fixec
o tha spark plug well by means of spegia:
nut A.2.0359, complate with. suppan 1o+
velve fitting, ool A.3.0522.

01-46

& 30522

A2.019F

Yo intake and axhaet valves

¢ Complets HIING Dy inserting e ol
ing in the sequsnce Qiven, an the vaive
Blam:

— inner springs '.

— outer springs (2

— uppar caps (3).

NOTE:
The damping colls of the springs must
b faging downwards.

FA S IO
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i, Inner springs

. Outar springs
3. Uppar caps

8 Lonne ever (oo A.3.0324; compilate
with cage {teal A.3.0820) 1o suppon (too)
£.3.0522).

Uging lever A.3.0324 sompress the spring
and insart cottars @

During fitting snsura that the sotlers arg
correctly saated inthe channel in the valve
stem.

FAFEIV0GOGM00

A.3.0550

1. Comers

. Checiling tighiness of vaives and
vaive seats

Insert the spark pisgs in heir seals,

Put & little patral in & combustion chamber
so that 1he valve haad being examined is
just coverad.

Introduce low pressure air into {he infaxe
and axhaus! ducts and check that there are
nG air bubbles i tha patral.

If there is leakage ensure thal the valves
are perfectly seated and repaal the
tightniess test.

If the resull is negative the grinding of the
valve 58Ets Must be rapeated as specified
in the paragraph “"CHECKING ANE
TESTING THE CYLINDER HEADE
- Checking the Values™,

g After fitting all the vaives moun
the caps twhich determine the
clearances] on the intake walves
The positions should be the same as
those before removal.

Lubricate bowls with ciean
gngine oil and insert them in their
rESpECtive seats.

C1-47

h, -Re-titing of roCKer AN &M rocRer

arm ghatt

Perform the follkewing operations to re-fil the

shatt and rocker arms which oparate the

exhaust valves:

— BCTEW. 0N & Suilable 106 @ 0 the
threaded shank of the rocker arm shat

— inser the shafl. suitably lubricated wilh
engine oil, in the seat in Yhe cylinder
head and, on this, in sequence; springs

@, rockerarms @ ang wa.shw@

praviously lugricated with engine oil,

[ L]
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1. Toal
2. Stud holes
3. 12 ram {2472 inj din. pon

=  Femove the 1ok irom the rocker &im
ghatt and re-scraw plug @ witk:

. Shafi inserdeds ol
. ‘Rochker anm shatt
.- Springs

. Aacker arms

. Washars

L L]

oL Ry -

1. Flug witiz gashed

—  Afg Coimpieting The fe-Nng of 1ve
rockar arms rotate the shalt using toal
@ uniil the notehies on the shaflare
aligned with holes @in arder g par-
mit the passage of the cylinder head
SuUppon sluds: to check that this is 5o
use a 12 mm (0.472 in) dia, pin (3}

i Hefilling of push rods snd exhaust

vaive tappais

Lubricate tappets { 1) with engine gil &g

ingert tham in their respective seats in tha

eylindar heag.

Reinstall push mds@ (after lubficating

tham) laking care 1

— rotate rocker arm @ forwargs ang
dewnwards 1o facilitate fitting;

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

March 1986

INSTALLATION OF
CAMSHAFT

& Lising clean enging o iubricaie the
iournals of camsheft @ and the raspec-
five seats on the cylindar head on which:
the shatt must ba pizced (as shown by the
Arrows).

1 Camanalt

b, ‘Fosition Hpﬂ-@ i SeqUence AceaT
ding to the numbers (nc. 1 should be fit-
ted on the front of the cyfindsr Read); plate
and - tighten the: nuts with. respective
washars @ in-oli to the required torque
@ : Torque satting
Campheft cap stop nute (in ol

16 to 18 N-m

(11.57 1o 13.02 ft-lb;

1.6 te 1.8 kg-m}

PAJSS 3000000
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VALVE CLEARANCE
ADJUSTMENT

a.. Checking the intake valve clearsnce

Afer re-fitting the camshatl check the in

taka valve clearance.in the lollowing way:

~ temporarily fit hub (1 which serves 1o
fix the toothed puliey operating the tim-
ing sysiam;

— totale, esing lever A.2.0281, the cam-
shaft until it is possibla to fit thickness
geuge C.B.0187 on the cam of the
vailve of which the clearance is 1o be
measured [cams in res! position fac
ing upwards):

— nata Ythe valies for each vaive ang
compare them with those speci
tied

FAZE84 30000000

C.e.m9y

T, My for toathed puliey operaling e
camshaft

G < clearance batween iowest radius
ot the cam and the crown
of the tappat operating
the intake valve:
0.475 1o 0.500 mm
(0.018)-to 0.0197 In}

& Adjustrment of intake valve ciearance

i necessary adjust vale Clearante as

follows:

= Femove the caps fixing the camshat
and the camshaht itself;

—  withdraw thi tappets and retrieve caps
@ underneath;

= Megsure the thickness ol the caps us-
ing specific gauge C.1.0100 and ther,
on the basis of lhe difference with
respect to the values oblainec
previously, salect from the set of caps
{H.5.0001) thase which will restors the
correct clearance of each valve.

Rainstall tappets, camshatt and caps

Tighten the nuts on camshaft caps to the

specified torgue angd check wvalve

clearance again.

C1-49

R.9.0001

C.6.0197

5, Cups

¢ Checidng and sdjustment of exhaust

valve claarance

Adjust the exhgust vaive ciearance 10

restore the clearance between the crown

ol the tappel and the lowered radius of the

CAMmS.

For the adjustment wuse speca!

wrench (ool A5.02201 as follows:

— tsmporarily install hub (1) which
serves 1o fil toothed puliey operating
the timing systam;

— rolate, using lever A.2.0381, 1He cam-
ehat until it is possible to fit thicknass
pauvge C.6.0197 on the cam of the
valve of which the clearance is 1o be
measured (cams in rest position. fac-
ing tha spposite side of the tappet),

— note the vailues messured for each
valva and compare tham with those
specified

—  slacken lock nut SECURINg
adjustment screw g using the
lever  of the wrench {tool
A50220) combined 3 and
MMTmm {012 and 043 in)
wrench

- TOtate sCrew @ using wrench
A.5.0220 until the specified val-
ue if obtained [determine by
means of & blade-type thickness
gauge £.6.07147)

— tighten lock. fut @ antt check
the exhaust valve clearance again

Marct THES
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a  Lubricate the sealing i == of seal ring Lock the gear with the relative nut{3 ) cam-
C.AG18T @ with the specified grease and the phate with washer having a safety tab: pre-
outer surface «B« with claan angine o, vent the rotalien of the pullay using the
Then insert fing using ool A.3.0525. fevar of tool A.2.038%.
Alter tightening tha nul bend the safety 1ag
over.
A.5.0825

1. Toothed puiley
2. Gear pperaling camshati and off pumg

1. Seal fing 3, Lok nut
A, Saaling Bp: ubricale. wilh iISECT
Malykots BR2
B. Dutar surtace: lubricate with cikan angee
ol a. Tignian the screw with washer fisng
S puliey (1) to its shaft.
LA B Prevvant the rotation of the pulley wilh lewe:
St b Inser operating shati %n its seat EL‘{:;D::;LTDLT fack thie yormw -
and ingen spacing washer from the '
ather side,
B oHub
& Lock nur

3, Adiustment screw

G = clearance bolween lowered
radius of the cam and crown
of the tuppat cpersting
the exhaust veive:

0.225 to 0.250 mm
(0.00B% to 0.0088 in}

INSTALLATION OF

1. Dfiwe ghat
DISTRIBUTOR AND 2. Spacing washe:
OIL PUMP DRIVE
PULLEY
Re-fit the ioothed pulley whicT Jperaies, ¢ Fittoothied pulyy { 1 ionthe dnive shaft
together with the relativa gear, the and then fit gear operating the
dizgtributer and olf pump. distributor and tha oil pump. 1, Toothed. piibey

March 1986 01-50 PAZBLIDUOCO00G
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INSTALLATION OF
CAMSHAFT DRIVE
PULLEY

4.  Rsmove the hit of the 1eotheg pultey;
maunted temporarily, and refit the seal fing
of the camshaft {after lubricating the
outer sirface “B" with engine oil and
sedling lip "A™ with the specified
grease).

Seal ring @ must be fitted using
insertion tooi A.3.0525.

1. Sl Mg
A Seeling lip: lubricate with (SECC
Wehkate BRZ grease
B. Outer surisce: jubricate with cean sngine
@il

b Lubncete surtace k= of the ant-nction
bushings using ciean engine oil.

Fit toathed pulley (17 on the shank of the
camshatt; re-fil pulley support @:nd hist
@ complete with rubber ring @ and
Lighten screws @ fixing it 1o the pullsy

A B 30000

€. Tightsn the nut fiking the tocthed pulley
(1) to the camshett; prevent the rotation
of the pullay with tha leyer (ool A.2.03681}
and tighten the nuet 1o the specified
torque.
Also fuliy tighten screws (5 ) fixing the fiub
1< thes puliey.
@ : Torque setting
Mut securing froem hisb of camshatt

87 16 11T N'm

{716 10 86.1 fr-ib;

991w 11.9 kg-mj

BV-11F

1. Toothed pulkey

2. Pulley suppon

3. Hub

#. Rutsber ring

5. Huly sscufing sciews

INSTALLATION OF
INTAKE STUB PIPES

Insiati the infake Ut FIDH‘S@M foliows

— insen gasket (2 in the studs of th
cylinder head:

— inser insulating gasket @

— insart gasket @

== fia intake stub pipes @ 10 The Sluds
of the cylinder head by means of the
nuts with ralative washers,

01-51

1. imake sl pEpes
2. Gashat
3. Insulating gashe:
4. Gasket

REMOVAL OF CYLINDER
HEAD FROM THE BENCH

After the re-assembly of the cylinder head
remove the head @ fram the suppor
yokE (tool A2 .0380) after remaoving the twe
lock: nuts:

Remove the SuppDr yoRe complaie wiih
adjustable support (ool A 2.0195) from the
vice.

Fhadar 198
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CHECKING THE ENGINE BLOCK

CHECKING THE
ENGINE BLOCK

a.  Check the block wisually for Cracks anc
signs of excessive wear of the sliding
surfaces.

B Cargfully ciean the surfaces of he
block 10 remove any gasket fragmants. Use
butyi acetale or Methyiethylzetana,

CRANKSHAFT

a. Chegk thal The wotiong ares of the
mair and rod journais de nol show signs
of abnormal wear, soorng or trages of seiz.
ing or overheating.

WARNING:

Tha. chrome-molybdenum gieel crark-
shaft has been subjected o a nitriding
trealmenl and thus cannot be ground.
For this reason the crankshatt must be
replaced If it shaws signe of axcessive
Wear.

b. Place the crank shal on the bengh ket
wWEan SUppans and measure the diameter
of main jpurnals «Ae and rod journals «Bs
and compare them with the specified
values.

WARNING:

The range af tolerances paritted for the
machining of the main and rod jaurnals
has bean divided into two classes,
itis possibie to identiy the class of the
journal being chacked as the respective
counterweights have indellbls RED or
BLUE miarks.

Apru 198 F

@ liip

-4
) |
| | |
WA !
v 1ig
B
A dain journals
E. Rod jpurnals
Class RED [mm (In)]
Diarmater o main 58861 10 59.971°{1;

fournal ! (23607 10 2.3611) {1}

Diametgr of main
jaurnal-far owar- A
sized cranksnaf

55,971 to 55.981
(23611 10 23515

Diamgter of rod B 51.990 o 52004
fournal (£.0053 10 2.047F]
Clana BLUE [mm {in)]
Diameter of main 50,957 o 59,961 (1;

wournal (23603 10 2.3807) .01}

Diameter of main
pournal figr owver- A
Sized crankshan

Dismeter of rod | 51.980 to 51590
journal (2.0465 10 2,0469)

50,861 to 5987
(23607 1023611

(1) Valuss applicable dor 2500 anging {31911}

£, Aiso check tha foliowing:

— Check the ovalization {Z ot the rog
journals and main journals by compar-
irng the diametar at various points of
their circumterance,

01-52

Mazimum main oF rod journst
avalization amor:
A-B = 0.004 mm {0.0002 in}

— Check the taper { £1 ol the mair anc
rod purnals by omparing the diamets:
gt the ends of the journal.

\

EH_"'_‘-\_-I'V"-\..-—\..""\\-‘H

Maximurm mein or red journa:

tapar ermror:
A8 = 0.010 mm {0.0004 In}

— Check the concentricity (=)} oe-
twesan the centre main journals and
front @nd rear main journals.

Maximum sccaniricity of
main journals:
0.040 mm [0.0016 in}

— Check the parallelism [ | etween ihe
centerlinas ol tha main and rog
jaurnals,

Maximum parailelism error between
main and rod journais:

D.015 mm (D.0008 In}

PAIGS 3G
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— Check the length of the rear main jour-
mal (which must be within fhe specified
values).

Maximum langth of the resr
main journsl:
€ = 31.300 fo 31.335 mm
(7.2327 to 1.2337 In)

Hlaaaui

1 Auws

& |1 &fter these checks, Ihe shah gan be
re-iliged, precesd with 1he cleaning of the
drilied 0il passages:
— Use a punch tc make & hole ir
plugs @ sealing the extramiies of the
il passages.
Extract plugs and ehminate any birrs
creaied by the previous calking.

3 Punch
2. Piugs
3. Cranksnah

PA3EG A00L0O00E

— Clean the oil passages with & Stesl wire
pipe brush.

= Wash the shatt and oil passages with
hot sedvenl and dry with compressed
alr (paying panicular attontion to the ol
passages).

— Apply seaiant (LOCTITE 270 Green)
16 the new plugs (1) and seal the holes
in lha oll paxzages with naw plugs (us
ing & switable tool {2)).

1 Piugs
2. Insertion ol
3. Crankshaf

— AR coumpleling he seaing of lhe Gl

passages calk the edges ot piugs (1)

with & suitable ool A.2.0369.

A 20085

¥, Plugs
£. Crankshah

01-53

MAIN AND CONNECTING
ROD HALF-BEARINGS

a. Ciean the main and con rog hail-
bearings and check visually Yor signs of
BCOrinG OF S8iZing.

b. H thare are sings of excessive wear
replace all the half-bearings.

¢. Tha fitting of main and rod hali-
bearings to the crankshall must ba per-
formad by palting pleces of the same
dimengional ciass, identifiable by a8 mark
ol the same colour RED or BLUE on the
side of the hall-bearing and on the relative
pournal of the crankshat.

d:.  LUsing 8 micrometar measure (he widin
of the hall-bearings @ and compare the
values with those given in the libln: replace
tha hall-bearings if their vaiues are nol
within the specified telerances.

1. Main ang rog natl-peanngs

2500 Engine (018.11)
Class Hall-baarings [mm (in]]
Main 828 to 1. 835
" [0.0720 to 0.0722)
Rea
1.737 0 1.745
Rod
{0.0684 o 0.0BET)
Main B35 o 1.8
{00722 0 OGTES)
Blue 1,744 745
. oI
R
od [0.0885 10 0.0683;
1,845 0 1851 (%)
Geen | Rod | g oo 10 0.0728) (1)
(1) Only to ba uséd on & NON-Gveralsed Crank-
shaft if the end play batween journal and half.
baarmg is greatsd than 0.050 mm {0, 0020 in}
aMor checking the dimensions of each in-
diwvidual jowrnal
3000 Engine (061,24)
Clsas | HaH-baarings frm (ini]
f o | 1826 10 1.838
1 ) [QO720 10 00724y
Red rar 745
1. 1 1.
Fod [D:DEBa 1o 0.0BBET:
Main 1.834 10 1845
[0.0722 1o 00726}
Bilue 17 17449
21 1a 1.
Rod {0.DBBS o 0.0B8D)
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MAIN BEARINGS AND
MAIN BEARING CAPS

a. Fit the main bearing caps @ on the
main bearings, positioning them according
1o the Aumbening an them (Cap no. 1 must
be litted o the front. pant of the main
bearings).

. Tighten in gif the nuis, with respective
washers @ SECUring the main bearing
caps. to the reqguired torgue

T
LIA : Torgue setting
Muts securing the main bearing
caps to the cylinder block
SUPEOrS
84 10 92.7 N-m
(8.5 to 9.5 kg-m
61.5 to 68.4 fi-lb)

T, Maih bearng caps
Z. Muls and washers

¢, Using boee gauge{}jmm G 6 g -
digator measure the diamater of the
main beanngs @and check that thay are
within the spegilied 10lerancas,

Main beaaring diameter:

§3.657T 10 62.676 mm
(2.5062 to 2.5069 In}

S TEES

1. Bore gauge
2 Dial indicaior
3. Main bearings

4. Checkthe iength af 1he shauider ol the
fear main beanng

Length of the shoulder ol
the rear matn bearing:
26.450 to 26500 mm
{1.0413 1o 1.0433 In;

THRUST RINGS

a. Chack the thickness ol The thrust nngs
(fittedt on Yhe réar main bearing).

The value must be within the specificg
lalarances.

Thrus! rlng thickness,
2,310 1o 2.360 mm
{0.0809 to 0.0828 Inj

CYLINDER LINERS

& Determing the class gf ihe gylinder
finars and then check the dimensions.
The lingrs are divided, on The basis of iheair
LLx., into three classes A=, «Bw and «C= ang
are identifiable by indelible spots of paing
-BLUE, PINK and GREENM - on the gulside
of wach cylinder linar:

01-54

b, Tocheck the dimansions procaed as

faliows:

- Jerg sof Dore gauge @ using a
suitable micrometer

= LUse the bore gauge fittend o cliak
indicarar te measure the |.D; of the
cylinder liners @ measuraed ar 120°
of tha median, upper and lower cie
cumference included n the -anes of
migasurements ilustrated in the tigure

—  Chack (hat the values cbiained are
within the specified lolerances (divic
ad inla classes) givan in the lable,

= Cheack thal the maximum lager anc
ovahzation are within the specifiag
valugs,

A i35

i Boe gauge
2. Micromater
3, Cylinder-line
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0.9 in)

EYY !

T mearement 1] .29 I

Maximum apsi of The jiner:
A-B = 0:01 mm (0.0004 In}

Maximum ovalization of the liner:
X-¥ = 0.01 mm (0.0004 En)

Cylinder lIner dismetar fmm {In)]

Ines
Class Eog
g 06124

A B7 585 o 87894 | B2.BAS o 92.994
(Brug) | (G.AE40 o 3.4843) | (36606 10 3 6618
B E7.985 1o BO.004 - | B2 595 10 95.004
[Pini) (3.4EAd tp 3 4847 | (2 BE1D o 3 ESNE
c BH.005 to 88,074 | 93005 1o 93.074
[Grmen) | (34648 10 J4661) | (3.8616 to 3.6620;

DISASSEMBLY OF
CONNECTING
ROD-PISTON ASSEMBLY

Befpre making measurements divide the
con rod-pision assambly as fgllows.

8. Using asuilable screwdriver exiraci the
Wl ZNap rngs @chring the pinholding
1he can redd to the piston @.

B 526

i Bnap nngs
3. Figlom

FAIBS U000

tr.  Extract seel rings and il scraper
fing @ from pision ueing & suilable
tool; proceed with care to gvoid
pocidentally breaking rings which
could be re-utilized.

Retrigve spring @

t. Withdraw gudgeon pin @ and. se-
parata the piston from the connecting roc.

By 137

1, Paton

2. Saal nngs

3. Ol scrape: ving
4, Soring

& Gudgeon pin

PISTONS AND
GUDGEON PiNS

The pistons and gugdgeon Siis are paires
wharn fitting acegrding to the dimensional
clgss (established by the diteren! machin:
ing tolerances).

It iz possible to identify the class by the
paint marks WHITE or BLACK, ins:de the
gudgeon pin and on the ouiside of the
pislon: boss.

a. Using & rceomeater. measiure the 0.0
of the gudgeon pin @ and, using a bare
gavge. medsure the diasmeter of the hale
for the connection 1o piston (2):

t.  Ensure that the values are within the
tolerancas given for the vatious dimen:
sional clasges in the labla.

01-55

1. Gudgean pir
2. Pistan

Diamrter of gudgeon pin hole In pextor
[y fin}}

BLACK

WHITE

2200310 22.006
(0 88626 1o O, BEEXD]

22006 10 22009
[0, 8E538 52 0 GESSD)

Gudgson pin 0.0

Black = 21.984 10 21.987.mm
(0.86591 1o §.B6602 in}
White = 21.997 10 22.000 mm

(0.86602 1o 0.86614 in}

¢ Checi thal the seats of 1he gludgeon
pin inthe connecling rod smali end and in
1he mston bosses are Nod BxXcessively wam:
d, . Carefully examina the piston before
measuring for deep seonng of the skin o
the grooves of the rings, which wauld re-
quire teplacing.

Agw TUBF



ENGINE MAIN MECHANICAL UNIT

The pistons, jike the cvinder linegrs, ares
givided into thres ¢lasses according o 1he
rachining 19lerances.

In this case 100 the classes are callad « s,
«Bx and «La and identified by indalible paint
marks (BLUE PINK and GREEN) on the
pision top.

e. Check the O.D. of piston (1) with a
MiCromeker.

Tha O.0. must be measured parpandicular
19 the gudgesn gin hole at 8 distance of
12 mm {0.47 In) from the lower sdge of ihe
skir.

f.  Compare the value measirad with the
specified tolerandes, according to the
class, in the table,

’f@_} 12 mm
': -;'_" 1“.‘1 il'l’

i Piston

Flaton dismaier [mim (in)]

Engines
Cissa T
018,11 | DhT.24

A BTESS 08750 | 52936 1o 3294
{Blug} (34520 1o 3.4624% | {3 65BA v 93.B502:
B BT 945 1o §7 G55 92985 1 92 985
{Pir {4624 1o 3.A828) | [3ESAT W JE506
c BT 455 (o 97.955 F2-955 o 42 485
(Gresal | (34628 (03 4632 135.5496 ta 3. 6600

g Measure the thickness af Compression
rings@am:l @aﬂd that of eil control ring
@ check thal the values measured are
within the tolerances gwen in fhe table

Apnl 1587

1 FEg COMpresson nng
2..Second comprassion rng
3 i conrol-ring

Pistan ring thickness [mm [In)]

Englne 019,11
Firat ving 1478 ko 1 480 (00582 1x D587,
Secand firg | 4720 1o 1.0 [(0U0RRD 0 OOBAE}

O conted ding : A.978 10 3.9 (0, 1586 1o L18T|

i Englne 061.24
First ring 1478 to 1,490 100582 50 CO056T)
Socontg ring 14TE 1o 1,490 (00582 na LOSBT
il conbd fing | AATE 103450 {0, 1385 b 0.1374)

h. insért the pision rings in the. cylinder
4ina¢®and check gap «fs using a feale:
gauga.

01-56

1. Cylinder Hnars

Fiatan ring gap (&) [mm {in})

Enging 07911
Farst ving Q30 %0 045 i0.012 10 0.008)
Sacond nng 0340 32 GRS (0012 1o 0.008)
il santnal ting .25 to 040 {0970 e 0018}
Engire 08124
Firgt ring Dl i DES (0076 10 Do)
Sacone fing Gl o 088 (0,008 59 0O2E)
O cantrok ring Q.30 to 60 (0.01F 10 0.024)

i Lubricate the piston fngs with clean

angine oil and rainsiall them in their respec-

live seats on the piston @. taking cara (¢
inzert, in segquenca:

— spring (2)and oil control fing (3 in the
third groove, baaring in mind that the
spring joint must e at 180° with
respect to the cut of tha ring,

— COMpréssion fings @and @ in the
second and first groove respectivaly

Position the rings 3o that the ward =TOR-

stamped on the rings is facing upwards:

PASBS SOOI



ENGINE MAIN MECHANICAL UNIT

1. Pislon

2. Spring

3. Oil-panirai ring

4. Second COMPression g
5. First compeassion ring

I Measure the clearance between pision
gropves and rings using & fealar gaugs

FAIES UG

4. Firsy COMpression ring
2. Baoond COMPHAson fing
3.0l conired ring

Clearsnce betwesn plaion grocves and fnga

[rmvm. {ini)
Firar rirm 0,055 b O.067 (00014 1o 0.0025)
Sacond ring 0.035 1o Q.067 (0.0014 to 9,008}
il canral nng 0.02% o Q057 (@.0010 10 0. 002

k. Examing e guagecn pins i arser i
pair them with pistons maerked with paint
of the same colour (White or Black).
The mark is iocatad on the extemal surface
of the boss and an the inside of the
gudgeon pin.

|, Hthe pars are to be re-ulilized bear in
rmind thai the working aregs, in particular
the seat of the gudgson pin in the pistors
should oe -free from: even the slightas
SCOring.

m. Inserl thie Qudgeon pirin each piston
(seluciad according 1o the class - Black anc
White); Iock with the snap rings and, us
ing a balance similar 19 the one lustratec
check that the dittergnce betwesn the
waights of the pistons is no greater thar:
4 grams (D14 oz},

01-57

&-B = 4 grams {0.14 o) (max;

CONNECTING RODE AND
CONNECTING ROD CAPS

a: Check the con rods visually for cracks,
sconng and signs of exXcessive waar
The con rods and con rod caps which can
be re-utilzed must ba checkead for the cor-
recl dimensions as follows.

B Using a bore gaug&@iittad te a diat
indicatar measure (ha diamater of the
bushing In the con rod small end @

1. Botg geuge
Z. Dial ingreasor
3. Connecting o

Bushing (.0, - Connecling
rod small end:
22.005 to 22.015 mm
{0.BE63 1o Q6867 In}

tarch 1286
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ENGINE MAIN MECHANICAL UNIT

c. Fit the con rod caps, tightening
the respective screws in-oil to the
specifipd torque, Check the diameter
of the con rod small end as described
in point b,

T
[T : Torque setting
Screws reteining con rod caps {in
oil)
53.4.t0 58 N-'m

{5.4 10 6 kg-m
38.4 to 43.5 M-}

b Bore gauge
2 Dial indicaraor
2. Connecting rog

Connecting rod .0
EE.511 to 55.524 mm:
(2.1855 to 2.1860Q in}

4. ilsing & calance similar 1o the e i
lustrated, check that the difference betwesn:
the weights af the two con rods (complete
with caps, hall-bearings and screws) is. ne
griater than 2 grams (0.07 o). To restore
the exact weight remove he axcess mala:
from parts =Ge and =Ds,

Apri 1987

See . Rulletin o1-0%-85

1

&-B = 2 grams (0.0F oz} (max)

C. aren 10 be machined 1o
o. obtain the exact weight

g, Chegk the perpendicuianity of
connecting  rods using & - jig
simitgr to the one illustrated,

WARNING:

If the connecting rod is not troe It must
be replaced 1o avoid abnormal stress
during engine running and consequent
irregular waar of the platon and the con
rod itsall.

01-58

REASSEMBLY OF THE
CONNECTING
ROD-PISTON ASSEMBLY

Reassemble the assambly formed by \he
connecting rod and the mston considernng
that:

a.. {1 the praviously disassembled pistons
and con rods are to ba re-utilized the in
itial pairing {i.e. piston no. 1 with can res
np, 1} must be restored.

B. Thecannecting rods lor tha right sice
of the engine which miatch pistons no. 1,
2,3, must be fited with the offsat towarde
the rear of the enging while those for the
left sida which malch pistons na. 4, 5 ang
B, mus! be ftted with offsel towards the
tront.

&.  Ramamber thal the arrow stamped o
the top of the pision should 1ace toward (he
trant of the enging.

A thenoich 1owhich The arrow points i
dicates the offset side wde,

d.  The piston and the Qudgeors pin muast
balong to tha same dimensional class (this
can ba saen from ihe White or Black paint
rmarks an the piston bogs and inside the
gudgean pin).

&, The gudgeon pln@ahould enier fhe
iston @ gasily with the pressura of the
thiurmt alore.

FR TR B



ENGINE MAIN MECHANICAL UNIT

1. Gudgeon g
2. Pistan
3. Canneciing rod

T AfE: mounling 1he SnaE nngs et
i The qudgeon pin The piston should mowve
trealy bul be quite praciss; 1o check this
position the assembly as in the figure anc
ensure that the piston, as a result af its owrs
wenght, passas slowly from positian sf=ic
position =Ba.

iearsnce between con rod smait

#nd bushing hole and gudgeon pin:
Bieck = 0.008 to 0.021 mm
(0.0002 to 0.0008 In}
White = 0.005 o 0.018 mm
(0.0002 to D.000T In}

Ciearance between pislon hoie
and gudgeon pin:

G006 10 0.012 mm
{0.0002 10 0.0005 ink

PAIB 300000000

REPLACING
FLYWHEEL
RING GEAR

Check tha flywhes! ring gear ard, when
necessary. repiace it as tallows:

d. Heal the flywheel in 8 suitable over,
until the specified temperature is
reathed.

t. Remaove the fiywheal from the over
and, using & suitable maliet. separate the
ring gear from. lhe fiywheel,

€. Heaithe new ring gear unitormly up ic
{he required temparature and then mouni
it on the angine thywhael, taking care tha:
it is positioned correctly.

Tempsrature to which the nng gesr
shauld be heated for fitting/ramaving
onfirom tha sngine flywheel;
120 10 140°C (248 o 284°F}

REPLACING OIL
SUMP COVER

i necessarny i 15 possible W repiEce the o
sump- cover in the following way:

a. Slacken and unscrew screws. with
washers @ which fix cover @ 10 1he ok
sumg.

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

01-59

T, Borews BRE wEshers
2. Ol sump Eover

© Cargfuiiy cliegr e comact suriace of
he il surnp and its cover, fit g new gasket
@ covered with the specified seal:
ant on both sides,

d. Replace cover @ on ol Sump €Y
screw all ihe soiews [with washersy and il
drain plug:

1 aEgaEt
T Cover
200 sumi

Marct 1986



ENGINE MAIN MECHANICAL UNIT

ASSEMBLY OF ENGINE BLOCK

CHﬂNKSHHFT & Insert thrus faff-rings @ arid wettie
Mount the crankshatt an the Dicck in he them by rotating the crankshatt.
Tollowing way:
& Select the main hall-bearings pasring

CAUTION:

tham with therelative shaft j[surnals [accor-
ding to the dimeansional class).

b. Theassembly on the crankshalt mus:
be parformed by paining parts of the same
dimensionai class, identified by paint marks
ol the same colour Red o Blue, on the side
of half-bearing @ and ‘on grank:
shaft journal @

The heif-rings must be fitted snsuring
that the lubrication grooves am fecing
towards the shouldars of the crankshalt.

1 Upper main hait-beanngs

d. Lupricaie e main bearngs and
crankshaft purnals again with clean enging
oil and  place the shaft @, in the
correct position on the mein bear
irngs,

1. Thrust naifnings

1. han nail-peanngs
2. Crpnkshat

¢ Clgan [he man beanngs, Wbocaly
them with clean enging ail and then pog:
tign the Upper main half—haarims@. tak:
ing care that, during fitting the safety
ngichies are in thait respective seats inthe
cytindar biock.

MAIN BEARING CAPS

& Plage the lower main half-bearings{ 1 }
in the respective main bearing caps (2
aMter lubricating them with clesn engine il
chack that tha satety notches arg correst:
Iy positionad.

1, Crankgrat

March 1986 01i-60 P A 384 SOOI



ENGINE MAIN MECHANICAL UNIT

1 Lvwe: mBsn hali-beanings
2 ‘Main bearing caps

b, Re-fit caps @ Wi thie Tirst thires
main bearings.

They must be oriented so that the
safety notches are in line with those
of the ¢ylinder block; their position
and orientation should be according
1o the numbers stamped on them:
tcap ng. 1 should be fitted on the
front bearing) .

¢ Relit rear main bearng cap @ 1ak-
ing carg nol 1o damage the rubber seais

Lubrncate rubber seais using lubricarn
SOHB-5100 or MILLOIL (Nom ., 450817502}

10 Front mam peasing cagps
2. Rear main bearng cap
3. Rubbar seals

FA SN SO

d. Tighten, in oil, nuts with wnsnars@
fixing main bearing caps @

Use the specified trque setting
The nuts fixing the rear main bearing cap
(3)are provided with safety |ahs@wni:n.
must not be ramoved for the 1ime
being,

Lohuts @nd washars

& Fronl mamn bearing caps
= Amar main oearing cap
4, Safaty lab

T

‘»L { Torgue sefting
Meln bearing cap txing nuis {in i}
4 to 92.7 H'm
(8.6 to 9.5 ky-m
61.9 10 £8.4 fi-lb)

€ Checking the crankshatt ang fioat

— -Apply a dial indicator {1 }with magnetic
base 5o that tha sensor of the instru-
rmant isin conlact with the crankshat
parglial 1o the shatt axis.

e LUsing & screwdriver @ move ihe
crankshalt @ and use the dial in-
dicator to check that the end floal is
within the specified limits.

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

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

01-61

b Dial iridscatior
2. Serewdrovnr
3 Crankshal

End tiosl of crankshati:
0.080 to 0.265 mm
{0.0031 to 0.0104 in}

1. After Fing the new nall-rings check
the crankshatl end figat and, i it is withir
the specified tolerance, bend the
safety. tabs @ af nuts @ of the
rear-main bearing cap @

g. Screw locknuls @ an the ramaining
front mein bearing caps @

Satety tabs
. Mute
BBl main Dearing Cap
. Front mam beafing caps
. Locknols

O g

Apen 1587



ENGINE MAIN MECHANICAL UNIT

h. Tighten locknats @ ol the frgnt main
bearing caps to the specified
torgue.

1 Lockagly

& Fronl mign Swdnng caps

-
L - Torque setling
Locknuts securing main beanng
caps (in aif}
20 to 25 Nme
{14.5 to 18.% H0lb
2 ta 2.5 kg'm}

OiL SEAL
(REAR)

2 bubrcaie the guier surface and the ip
of the rear il saal with clean engine mi
b. Containthe internal spring of the reqr
gil ring by applying.a fhin layer of ISECC
Wolykole BR2 grease (F/N 3671-69841)
c. Place the oil seal on the Nared surlaces
of the cantanng ring of ool A3.0178.
Fit the gil seaf using togl A.3.0178; engure
that i1 is n the correct position during
mounting.

LYt Ty

ENGINE FLYWHEEL

4. Fitting of direct drive shatt bushing

—  Maunt bushing @-rur e Sirect drive
shaft on the rear flange of the driving
shait@ wsing inserting ool A, 3.0305

&.3.0303

1. Bushing far ditect drve shat
2. Crankshak rear flangs

01-62

b, Fi the engine fiywheel in the faliow-

ing way:

— glegn the crankshaft flange: and the
contact surface of tha flywhee
carafully;

—  rast the fywheal @ on the flange.
Tha flywhes! can anly b mounted in
one position due 1o the fagt that the
maunting. holes are not eguidistant,
paosition safaty wasnar@m the sama
way.

— finger tighten mrm@sxuring ihe
fivwheel (after spreading the
specified sealant over them;,

CAUTION:
Befors zppiying the seaiant 1o the
threeds of the screws {LOCTITE 270 -
Grasn) sliminate sny trace of the aig
saalant by hrughing and blowing alr over
the threads, In ahy cass remaove Any
grease from the thresds with irichlo-
rosthylene ar chicrothans.

EA 38 OO0



ENGINE MAIN MECHANICAL UNIT

= fit ool A& 20745 to prevent the RERton
of fiywhee! (1);

— lighien securing screws @ o the
specified torque.
Batore mounting kubricate the Screws
with engine oil.

@ : Torque asiting
Screws sacuring Thywhesi 1o
crankshaft
113 Hm
{83.2 fuib;
11.5 kg-m}

2. Bafely washas

3 Retaining straws

€. Fit & suitibis wok @on the liywheel
that wall permit the rotation of the crankshah
and remove the stop device previously it
ted ool A.Z.0145).

T Tosni f0r iurning cranksfiaf

FPA3B4 300000000

CYLINDER LINERS,
PISTONS AND
CONNECTING RODS

&. Clean the cylinder liners (1 ) carefuily
and fit seal (2 ) Then Insert the liners inthe
block, ensuring that they go all the way

£ Dylinger inars
Z; Seal ring

b. Checking the proirusion of the

cylinder linars

Ifitis ecessary 10 check the protrusion of

the cylinder liners with the seal rings fitted

proceed as follows:

~—  Fix the cylinder liners fo the block by
maans- of cylinder linar fiking . tooi
A2.0117 (compiste with - additional
fings A.2.0362).

— Secure the lines fixing tooks and tighisn
the respective nuts 10 the
specified torque,

01-63

@ : Torgue satting
Cylindar Hner kacknute

10 to 15 N-m
(7.2 10 10,8 f1:)b;
110 1.5 kg-m)

AZO1TT

T, Cyiing ling Keknuis

— Apply the dial indicators {1 to the
gauge. tool C.6.0148.
Place tha group on a surface plala@
and zero tha indicators

e é} C.B.0148

1. Disl ingicators
2. Suriace plate

March 1886
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— ‘Apply pavge, tool C.6.0148 o the
cylindar blGok so that the sensars of
thie dial indigators rest on the adge of
the Ccyfinder I'rnar@-indic.ahng the pro-
frusion.

— Check that the values obtained are
within the specified tolerances.

1 Gyhindar iners

Protrusion of cylinder liner from
cylinder block:
Q.01 10 0.06 mm {00004 Yo 0.0024 inj

— Remave the liner fixing tools, A.2.0117
complata with additional washers,
A.2.0262,

¢ Fitting pletons and connecting rods

Fit the previously selected half-baarings on

the connecting rod g end and on the

raspactive caps. Proceed as follows:

—.  Position the hall-naanngs@aﬂd 2]
i the con rod big end and in gcap (3
respectively, after  lubricating
thery  with clean engine oif

U Uppar hai-teeanings
2. Lowsr haid-bearings
3. Connmcting rod- cap

— Using ciean angioe oll, lubncate the
piston .and position the respeclive
pistan rings 50 that the cuts (openings:
are staggersd as In tha ligure.

:;vv.

=g

P3

.. Foghon of first compreasion ning
Py Pogilion of sacsnd compression ring
Fg. Pogslicn of oif eantral ring

#a. Gudgeon pin axis

ad, Direction of thrust

-— ingar the oon rod-pesion group i e
respectiva {iner, ensuring that the e
row stamped on the top of the pistar:
in facing towards the front ol the
sngine; a suitable guide ool (1) must
be used for ingertion.

CAUTION:

To avold scortng the cylingder liners the
con rod must be guidsd during the insst-
tian of tha. piston.

— Fix the gylinder finers with suilabig
toals ALZ011T completle with adai
tional washers A.2.0362.

£,20117

i Guides 1.0, BB mem {3465 inj] fod the

insartion of the pisions in the Cylindge
linars

Lubricate the Con rOc CADS AN M-
tive grankshal jourmals with clear:
angine oii.

Free the ¢ylinder bicck from the
rotating stand and turn it over.
Bring con rod (1) to the respective
joumgl of the crankshat and fit con roc
cap (2) s that it matches the notches
of the hall-baarings.

1. Connecling rod
2. Conneciing rod cap

March 1986 FPAIEY IO
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—  [resart mrm@murinﬂ Ihe con rod
caps (2) and tighten them 1o the
specified torque {after lubricat.
ing. them with engine oill

i Felainsg screws
2 Connegling. rd chps

.
T : Torque setting
Retaining screws of GOn fod CEPS
{In. oil)
53.4 10 58 N'm
{5.410 6 kg'm
38.4 o 43.5 f-ib}

FRONT COVER

Free the owvethaul siend: and turn The
cylinder Block over (rastofing il 16 norma
pasition}.

&. Belome fining the front cover ciean the
cylinder block support surfaces and the
cover itsalf to remove any ragments of
gasket

Usa butyl atelate or mathyisthylkatone:
b Ingert the gaskel over the studs.

€. Fit the covar and screw: gnd- inck
retaining screws

d. Mount plate for the pre-loading
spring of the hydraube belt stratcher, on the
front cover and fix il by means of scTew with
washar @

A GBS 30000

1. Front cowet

2. Retlmining screws
3. Plata

4. Retsinng screw

CRANKSHAFT
FRONT PULLEY

Fe-fit. crankshatt seal ring or: the from
cover.

&, Lubrigate the guter surface of the seal
ring @ with chean engine ol and the
ragpactive ip with ISECO Moivkote BR2
graase (PrN 3E71-89841),

b. Drive the seal ring @ onig the
crankshaft using 100l A&,.3.0524.

T Saes femg

c. Stop the fywhesl from rotating by
maans of ool A.2.01745.
d. Mouni ring @m the crankshak.

Thig serves as & shoulger for the timing
mechenism toothed belt; the crown ol the
ring mug! face Inwands.

o EBnpybger fing

& Mounl the timing  mecharnsm: Snve
toothed pulley @ on the crankshaft.

T TooThed gulbey

LMoLt The Tron pullur@ TTrrg i1 i
o respectiva - siot with the key an the
crankshalt.

Aol 1647



ENGINE MAIN MECHANICAL UNIT

T Fronl prliey

g. Fitwasnar G:;{.Iniu he Grankshalt and

finger tighten the Ioekrut @ - ’
ront pullay

£ Nt tightenmyg 1o

o
LT . Torque sering
Nut securing crankshaft tront
pulley {in oltj
235 N-m
(174 1t-lb;
24 kg-mi

[ Caulk the coilb: of r1u[®al‘lar tigrien-
ing 1o the specified torgue,

fo Tignien tne nul sscunng dhe frond
puliey {1 )(in 0il} 1o the required tarque; e
a suilable toal (2} to tighten the nut

b Front pufiey iockmut

fdarar: 1986

01-66

OIL PUMP

Disassambly

a8 Hold the ot pump 08 vice and
disassemnble. the pressure regulation
group.:

—  remave  the, cotter pin 1;

— . extract, in sequUence: COver ,
spring

and piston (4]

LA

T T

: - :
7R

&Jd

T aner pin
2. Ggnngr
1 Eprng
4 Pislon

B Separale the ot suction Boasing @
trom the pump hausmg@ aftar removing
soraws {1

FAIES JOU0GLIC:



ENGINE MAIN MECHANICAL UNIT

1. Aeiaining SCrews
2. Qil suction housing
3. Pump hoaraing

¢. Extract the inngt rolor E,, complale
with spindle @ and the driven rotor @
trom the pusmp housing.

IMFORTANT:

Intvrr FGtoT must not b removed
Trom spindle (2 ).

1. Infier toto:
2. Spimde
A Driven roior

FAIB4 300000000

Checking

LCheck the rators visually for deep scoring
or svidenca of saizure; check the pixton of
the valve regulating the oil pressure in the
Same way.

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

Ensura that the valuss obtained are within
the specified tolerances.

1, Frrerdriven soios
2. Pump hausing

A = 0.D. of driven rolor:
48100 to 48.155 mm
{1:8331 1o 1.9352 In;

B = 1.0. of rotor seat in pump housing:
45.325 to 49,3756 mm
(1.9479 10 1,9439 In)

01-67

b. Uss & dynamometer @w chetk the
Hexibility of the spring (2 ) operating the oil
prassure regulation valve; ses table for
specified values.

i
L
Q:rEJ
1
2
_}’3’;..
P
L 2
AR
i
s o
1. Dynamomeier
2. Spring
I
i
i
| i
B
170t 176 N
Tast load (38.2 10 39.6 Ib:;
17,31 10 17.97 kg
K
Length of fres A HB.2E mm {1841 in}
3pring
Length of .
ioaded spring B | 3190 mm {1.268 in;
Re-assembly

& Fe-gssemble the ol pumg as foilows.
— ingert driven rotor if the pump
housing @ and then insen the inng:
rangr @ complate with spindle @-.
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3k -
Py 'J"h""‘"ﬁ

D aonge
IR rokor

. Enindle
Pumg housing

o T

— FIDSiHEII‘I [Fee povir s A ondicaied @ yhy
figure and measure the clearance «Ga
that exists between the ohe of the in
ris ratnr@and that af the drsvan ratos
@ compare the clearanse with that
specified.

1, innes: rotor
2. Driven rolor

SE—

farch T98E

G- = Clearanice between driven rolor
and nnar rotor of the oll pump:
0.040 to 0.280 mm
{00016 40 0.0114 in)

= Check 1he end fgat =Gs ¢f the (wo
rotors with respect to the pump hous-
ing - surface; this s done with &
thickness gauge placed between the
rators themselves ang tha 1ast raller
resting on the surface.

E——

G = End flosf belween the two
rotors with respect to the pump
hausing surface;

0,025 to 0.075 mm
{0.0010 to 0.0030 Inj

& Ae-assemble the oil movement group
@ complete with suctian ose on 1he
pump hausging and Secune with scraws
and washars

Re-assemble the valve reguidting the oi
pressure. by reinsialling: pisten @. spring
@ and cover @

Overcome, with the aid ol & pair of long-
nosed pliers, the force of the vaive spring
and insart. safety cofier @

01-68

By 1N

1. il movemant group
Z: Pump housing

3. Scraws and washers
4. Piston

B Bprng
& Covar
7. Bafaly cofle:

RAe-fitting the ofl pump

to the block

a. Inserlthe oil drive shah i/ s seat in
the cyhindar Blook.

b. Fix the oil pump @ to the base
using  the three socket head
SCrews @ tightening to the spesi-
fied torgue

(T} : Torgue setting
Screws securing oil pump
19 t0 24 N-m
(14 10 17.7 ftlb;
1.94 to Z2.45 kg-mi

Z.-Rataining screws

FA IR 3000
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R

See Tec, Bulledins, o|-€T-Of

REINSTALLATION OF
CYLINDER HEADS

a. Fres the overhaul mand and turn the
block over.

Remove 1008 A.2.0145 preventing the rois:
tion of tha Hywheal.

b, Tum the cranksheh until the piston of
cylindsr no. 1 I8.in T.D.C. position during
axplosion #roke; this position |5 assured
by the colllmalion of the nolch on the
engine puliey (1) and mark (Z)on the froni
oowvar.,

1. Engine puliay
2. FRefarence mark

¢, Remove thie Cylinder e 1iKing 0ol
£,2.0117 and poditionai washers
A.2.0362, insert the fireproof gasket (1 Jor:
the cylinder liners @

1: Firaproot gaskat
2. Cvlinder liners

FAZBG 300000000

d. Insert gfmt (1) o the cylinder heat
and position saal ring@:ﬂ tha fubncation
ol ducts.

toCylinder head gashei
Z. Saal ring

8. Prepare, as descnbed, e wo Cylirder

heads for re-fitting on the. biock!

-  with lever {too! A.2.0381), Wurr cam-
ghat [ 1.} of each head until the liming
notches {ref. A) are in‘dine with
the timmg notches of the speci-
fied fixing caps @

On the RIGHT head the notch cor-
responds with the third cap, white on
the LEFT head 1 is on the second cap

1 Camghar
2. Camsham cap
A, Timing ngtches

01-6%

Ol —SE~02. owll oi-g88-0% )

1. Fit the cylinder heads {1)to the biock
snd iubricate the threads of the studs, the

washers and locknis with clean engine oil;]
proceed with Catl 80 a5 not to damage the
slugs.

g Screw &nd tighten (1o the regquired tor-
que) the eight locknuts of the cylinder
heads according te the sequence indicated
in the following tigure.

NOTE:

Tha operation ilustrated is that for the
RIGHT head.

For tha LEFT hand the tightening order
is symmstrical.
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P
xL' : Torque setling
Mute securing cylinder head to
block
72 Nem
{57.9 fi-ib
8 ky'm)

For 3000 engine {061 24}
98,5 1o 87.8 N-m
(% 1o 10 kg'm
B3.0 1o 72.3 ft'1b}

CAUTION:
After abaul 1000 km, with engine cold,
slackan the nuts by 1 turm one ata time
in the grder indicated. Moisten the sur-
faces between washer and nut with oif
and re-tightean to the tollowlng tongque:
88 N-m
(65.1 fi-b) {9 kg -m}
Far 3000.-angine (061.24)
7.8 o 108.2 N'm
{721 ta 79,8 M0k} (10 .11 kg-mi

REINSTALLING OF
ACCESSORIES

WATER PUMP

& Fib tha watar nump@ Cormpitie with

the new gashai@ iothe frent pan of the

cylinder blgck,

b, Mount suppon @ for the generato

regulation bracket and secure the water

pump@ tightening strews with washers
o thie requred largua.

1. Waler pump

2 Gaskel

3. Support

4. Soraws will: washers

: Torque setting
Water pump relaining screws
B.1to93INm
{6 10 6.9 fr-ib;
0.3 10 0.95 kg'm!

©.  Mountunion @ on 1he wals pumip.
tirst hitting & new gasket!, and: secure by
tightening scraws

d. Mount intermadiate unien @ (hitting
a new gasket (4 ) ) and simultaneously con-
necting rubber sleeves with clamps 1a the
¢ylinder head cooling hoses:

1 Waler pump Umign
2. Amaining screws
3, Infermediabe union
4, Gasket

€. Fit cup (1} compieie wills ihermostal
(2) inserting a new aaskm@ana secur-
ing the entire group by tightaning scraws

Fit pPat&@ for the thermogiet growp wir-
ing harness on the thermostal cup,

1. .Gup

2. Thermostat

3. Gasket

4. Rataining sciews
E. Pate

f. Finally connect rubber sigeves IML" ic
the cylinder head cooling hoses
Tighten clamps @

Lol
::‘Q_.:" *

0y

3

1. Rubber slesves
2. Clamp
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ENGINE MAIN MECHANICAL UNIT Alse o[-13-0B

HYDRAULIC BELT ¢. Disassemble the beli-stretcher puiiey
STRETCHER s follows: '

—  URSCTRW SCIEwW @md TEMOYE SPacEr
Disassembiy batow:
& Lockthe hydraulic Db SIF'H!CMI'@II‘I — rafriave sesl ring @ from: the pulley
avice and, proceading ag ilustrated in the pin;
figure, extract the pin focl A.2.0363) to — watharaw puliey (3 Jand retrieve the in-
reliave the internal spring @. ner seal ring,

Gy =188

Smap ring
Washer
Fubber
Boat

N AR X

e

—  slacken AN ensCioaw  (HE S0rews,
MEMOve COVEr @ ang, simultanedus-
lv retrigva spring @ and the cove:
gaskat,

1 Hydraulic Sl strelchar
2. Spring

B Unsérew 3O0Ckel head i-cr&ws@anc
disazsembla the balt stretchar plate @

1. Aelasning screws
2, Seal ring
3 Pulley

¢ Disassemblg the pistan in the Toliow:

irg mannae.

— remove Snap nng @and slide washe
@ tram tha rod of the piston;

—  then extract rubber @ ans

=
b RElEining screws boot @ £ Spring

2, Belt sirgicher plate

£ATEII00000000 Gt-71 March 1986



ENGINE MAIN MECHANICAL UNIT

—  extracl pision @ from the bedt stret-
cher housing and retrieve seal ﬁng@
then remove ring from the lower

part of the beit streicher housing.

1 P
2 Seal ring
3. Seal ring

Checks

Subject the disassembec pars o8
tharough wisual examinalion in order to
ascerain if there are signs ol excessive
waar; in the samea way check the pin of the
balt stretcher pulley for axcessive wear:

CAUTION:

It in advisable to replace alf the rings
each time the belt streicher |8 over-
heuled,

farch 1986

& Also inapect spring =A~, which acts on
the pision and spring <B= which determines
the pre-loading of the hydraulic bai
stratcher.

Then check that the setting corresponds 16t
that given in the tabls,

KR g
Bait stratcher
A B
sgring
Mo, of usetul coils 12 a9
Langih of 3 mm | 455 mm
frem spring {366 in} | (.79 in;
Static tast Q3IBN [ 98N
Ioad 1205 bl | 122 Ibi
195 kgl | DD kg
Length af spring 43 mm 30 mm
under lead [(t.89 in) | (h1Ein
Acassembly

8. Inseri seal nm;@ suliabiy lubricated
with engire oil and place it in the lower
bushing of the belt streicher housing (2
insart piston complete with seal ring
(&) suitavly lubricated with sngine oil

g1-72

T Seal NG

2. Balt streqcher iousing
3. Puston

4. Seal ring

B Pogition sprivg @w trve pisien and
Gagket @ ori the balt stralcher housing
Then, comprassing the spring close covar
an.-ﬂ fix it with the ralative Allan screws

4)

T Spring
2. Qlaskat
3. Cover
4, Rataining screws

F i 354 3O0COO000C



ENGINE MAIN MECHANICAL UNIT

c:.  Remnstall hoot @ of the prston 8. Re-fit the Spacer and screw in Screw g When ranssemidy is comphkaie lock the
rod, taking care to fit it on the saclning the pulley, betl stretcher plate in spring compressac
lower bushing of the belt stretcher Then tighten the screw 1o the speci- position using the pin (ool A.2.0363),

housing, and then install rubber (2}, fied torque.
washer @ and safety snap ring .

1. Puliey telaining screw

Reinstaliation on the

1. Boo

2. Rubtser cylinder block

2. Washer To reingtall the hydraulic pett strelche pro-
4. Snap ring ceed as follows:

8. Mouni plate @ resiraining the spring
pacing it over the belt stretcher Suppon
, pan.
Blogecilbiobietr ol o poston atar soss (300 B
! : the balt streleher Suppart pin.

stredcher pii sulitably lubrcated with ISECC
Malykale BRZ grease, and it the outer seqt
fing @ @ : Torque. setting
Screw aECuring belt sirelchier
puliey to the support pin

17 16 20 N-m )

(12.30 10 14.47 frib;

1.7 to 2 kg-m}

1 Fit the bell siretcher plate (1 anc.
after having positioned i correctly re-
tighten the two Allen screws

1 Pultey

2. Ouler seal nog i Bpring reslraining gy

2. Rubber seal
3. Fubber seal

T Bellwirgiche paie
2. Rataining screws

F 384 JO0OTI000 01-738 Marct: 1966
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\ ENGINE MAIN MECHANICAL UNIT

c. GCheckthat belt slretchar@Is lacked “
by the pin {tool &.2:0383) and then mount
it an the support pin complete with pre-
and reaction spring (3}

loading spnng@

1 Hydrauks beit sirgicher
2. Pre-igading sgring
3. Amact:on Spring

& Fix it sleeiohe [1}- i the Gylingier
biock, turming it clockwise as far as it goes
and screwing the nuts and wash
Brs @: fit reaction spring @ Ol
thepin of plate

. B atrelohier

. Muts and washeri
. Fgaction saring
P

R

March 1985

DISTRIBUTOR

& Afer fubricating it with arging gil, in-
s@rt gear @

This. engages the oif pump spindie and
drives the pump and the distribular,

i Cagar

& Pl the digtnouion @ W & Mg SEal
fing

Positien ralating brush @ tawards the
cylindar ne. 1, and thus with the nolch on
thee digtributar housing,

Mount plaln@and SaCura the distribule:
with nut and washer (3} do not tighter:
nut (5) at this time.

0i-74

Dugisibubor

- Sl ring
Aotating bryse
Plata
Mul and washer

[ R A .

INSTALLATION OF
TIMING BELT AND
CHECK OF ENGINE TIMING

a.  Mount ool C.E.0183 compiate wilh dias
indicator in the spark plug seat of the 15t
Gytinder.
b, Turn the crankshaft in the normal dinec:
tian untit piston of cylindar no. 1 reaches
T.0.C, pesition dunng the compressian
stroke {with both vaives closed); this con-
dition 19 indicated by the static pericd bal-
waer the clackwise and anti-clockwiss
pscilletions of the dial indicator pointer
€. Check thal in this position the folicw-
ing conditions oscur:
= nolch «P» on lhe anging puliey 8
must ba aligned with-referance pin( 2
on the cylinder block;
= nolchas @and @ on the camshatt
must be aligned with the correspan-
ding refarence notchas on the ralative
caps;

PA 354 300000000



ENGINE MAIN MECHANICAL UNIT

= rotating brush @ of the gdistnbutor
must be facing towards cylinder no, 1
and aligned with the referance notch
on the distributor heruslng.

CAUTION:
During &l the belt re-fitting operations
check that thers iy still stignment.

¢ Fit the timing balt @ on_tihe
pulleys maintaining the driving sec-
tions taut and respecting the follow.
ing assembly arder:

A, Crankshaft toothed pullay;
B. Le# pylinder head toothad puiley;

FA3GE 3000000

C. Right gylindar head tosthed pulley;
O, Camsheft and oil pump drive pulley;
E. Hydraulic belt streichar pulley.

& Slacken the nuts secuning the hydraafic
balt siretcher and seat the timing belt by
means of the device fixed to the flywhes!
&nd turning the crankshalt in the normai
rolation direction for two or three complete
twirns, taking care tc maintain the
driving sections of the toothed belt
taut

f. Keep the beit sections taut, press
the pulley of the beit stretcher
against the belt itself and lock the
belt stretcher with the two screws
g. Raise the belt stretcher arm
slightly, remiove pin A.2.0363 and re
lease the arm,

X.2.0363

01-758

k. Brng the piston of cylinder ne. 1 1o
T.0.C. once more and check that all the
alignment and timing conditions listed in
sleps b. and c. are fulfilled.

[. I the nolches on the camshafs &nd
ralative caps are not aligned proceed with
the timing procedure as described in the
GROWFP 00 - ENGINE MAINTE.
MAMCE,

. Grankshatt: pufiey

. Relarance pin

. Notches on righ camsnah
- Nelches on e camshah
. Patating brush

- Camghe Ioohed bl

o A e D R -

March 19885
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I Hook resction spring @m hydraulle
bet stretcher (Z)and to the pin of plate (3

1. Reaction spring
2, Hydrauilic Balt sirmichee
4. Pl

Marcly 1586

CYLINDER HEAD COVERS

& kigunt wkﬂ:@m the spark plug
holas.

b.  Flil the wells of the camshaft bearings
alter checking that they are partacity dry.
Use the specified engine oil.

ﬂunﬂltgrn'lnll required tor sach well:
11b |D.450 ko)

¢. Clean the aupport face af the cytinder
head covers Io remove any fragmaents of
gasket remaining,

Liga buryl aceiate or mathytethylketons

CAUTION;
Before mounting. the head covers

spread the  specified cement
IDIRING Heldtite) over the gasket:

fonly surfaces in contact with the
head).

T Spark plug hoke gaskess

d. Place covers (1 on the clinder heads
complate with raspactive gulmls@am
fiX Ihem with the respective screws. and

Ol sumMmp

4. Rotwte the snging assembiy Dy Uniock-

Irg the overhaul sand and fit the ofl filter
using a suitable wrench,

b. . Apply the specified cemert

{DIRING Heldtite P/N 352200015}

uniformly over the gasket,

c. Belors applying the camani sliminate

any Irace of the okd cement by da-graasing

the surtacs.

d. Fit the oil sump (2) complete witk

gasket (3) and tighten with lag screws (4)

and through mm@

Screw the oil drain plug @ to the

oil surmp.

&, Fres the engine assembly from the

overhaul stand and tum the assembly over

BZEIn.

1. Ol fifme
2. Ol sump
3. Gaskm

A Lag screws

5 Thmugh strews
6. Ol drain plug

PAIBIR0OO00000
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TIMING BELT GUARD

&, Flace plastic guards @cmrinn the
fiming Bal in position and fix them to the
cylindes block and cylinder heads with
SCTRWE

S T ey, )
\- _.-. .'IIH' : i : III?! ~
e -_E'! - }-h o -
' oot MM
S he
P T
N e ,-I*'.'E'- _&L:'d
(2) @)

1 Guerd
2 FAsaining scrinm:

o Connect guarus@ amnd @ Witk Lol

1 Conmecling Lon
2. Right guard
3. Lakh guard

PAISIOLOULIGE

CAUTION: i

To check thal the snging timing is cor-
regl, with engine instatied, snaure that
the notches on the hubs of toathed
pu‘ﬂtrl@lnd (2) arw alignad with the
respective tabs (3 and (4) on the beit
guerds.

1. Hight toathed pubey hut
2. Lt toothad pulley hub
3. Right guard tab

4. Left guard fat

¢. FReinsial the covers of (he loothed
plilisy hibs on the guards.

01-77

GENERATOR

a F}lgunamur@mmplmwith regyuia:
tion bracket () on support {3) of the o
sump, insart W@lnd sacune without

fightening tha respestive nut.
&. Tum without tightening mm@anc

bt (6}

::
7
H
g

. Miove The generator oward The Sylinder
biock and siide the V-eit (1) onla the
crankahafl and water pumip pulieys.

15 Wit

d  hbove mrmur@ CuTwards, vernng
it as shown in the figure; until the-comect
tension of the V-belt {Z) is obtained,

March 19885
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The tensian of the belt is comect if, when
subjected 10 a load of abaut

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

&t the center point, the beit detiec-
Ton is

16 mm {063 in}

&. Securethe generalor tighlening in se-

quence: bolt @ balt @ and screw @

The tension i correct if, whan aubjectad
o aload of about

147 to 294 N
{32 to 66 1b; 15 1o 30 kg

at the center point, the beit defiec
tion is:
13 mm (0.57 in}

da. Tighien the adjustment screws 23

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

Thee tension is comect when a load of about
196 10 343 N
(dd 10 77 1b; 20 to 35 ky)

at the cenier of the beltcauses a it
defleation of about:

14 mm (0,55 in}

& Fully tightern nut @ﬂmﬂng he Lt
siratchar pullay @

1. Alternaior
2. V-balt

3. Ba

4, Boh

5. Screw

FOWER STEERING PUMP

a. Place the pump, complate with suppor
Brackal, on the cytinds: bisck without lock-
ing #crow@. adjustment scraws @ andg
the logking boll af the rear Hragket

b. Move the power steering pump (4
towards the cylinder block and alide the -
m@nmn the crankshaht pulley and on-
to that of the power steafing pump.

€. Mave the power steenng pump cul-
waards until the correct tansion of tha baitt
is obtained. '

March 1986

1. Aeiaining scraw

2. Adjustmant screws
3. Rear brackat

4. Power atearing purnp
5. N-palt

. Support brackat

CONDITIONER
COMPRESSOR

a4, Place the comprassor of the air cond-
tioner (1) complete with its suppor:
bracket, on the flange of the gil sump and
socurd il with the two scraws.

b. Slacken nut (2 )securing belt stretcher
pultey (3}

€. Slide the v-beit(4 ) anto the crankshan
pulley, onto the bat stretcher pulkey and o
to the compreasor pultey.

d. Lawer the bait stretcher puliey (3 ) un-
11l the corect belt tension is cbtained.

G1-78

1 Compressos

2. Mut

3. Bebl stretcher puley
4, Y-beh

P 384 300G
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INSTALLATION OF
FUEL SYSTEM COMPONENTS

& - Toremnsial the components of the fuel 0 9 9
gystem proceed in the opposite order 1o
that described for removal, following
the  specifications and checks de-
seribed in Group 04,

FINAL OPERATIONS

& Remove the 1ol previcusly fixed 1o the
fiywhesl 50 that the fiywhesl rotates fresly
b. Fit right exhaust manitoids (1) witt
rejative gaskeis to the cylinder head anc
lock tham with nuts and washers @ ang
SCrEws

c. Progeed in the same way for the ex
haust manifolds to be mounied from the left
side of the engine.

d. Fitthe rear cover (3 Jio the rear flange
of the cylinder block and lock. it with screws

e. Position the spacer and starting mto:

1. ExXRausi manitolds
oh the roar nm.'nr. ECrew on nuts witk 2, Muin. i IvaByarS " g
washers @ and tighten. 3. Sorews T. Nauis and weihers
. Install the heat shield (&) pratecting 4. Roar cover 8. Heal shieid
the starting motor and fix L with sumwﬂ@ 5. Borews 8. Screws

g. Hook @ sulabie host (0 ihe liling
brackets ang, maintaining a slight tension;,
slackan bnlls@mn nacting nmch-als@
and @ fixed to the overhaul stend.

1. Beig
2: Engine suppont Dieckes
3, Dwarhau! stand suppons

FAIE4IVL0ODOUT 0i-79 March 1886
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h. Repiace the brackets fixed to the
cylindar block willi nght and left engine
supports (1} lock nuts and W@m
the cylinder Biock studs.

1. Engine Supports
€. Nuls and washess

L instali the snging greup in the vellicis
foliowing the procedure described in the
paragraph «ENGINE REMOVAL AND k-
STALLATION= for tha vehicle in quésticn

idarch 1986

REPLACING THE REAR
COVER SILENTBLOC

To replace the silentioc of the resr cover
procesd as lollows:

&. Provide a suitable blll@fbl‘ the -
traction of the Slientbloe and position it as
Miustrated in the Rgure.

b. Using a auitable punch(2) extract ttie
Silentbloc,

€. Fit the new Silentbloc using the same
equipment.

1. Base
. Punch

CAUTION:

The Silentbloc (1) must be placed
paralie! 1o 1he side of the bavel In the
saat on.the rasr cover aa ahown In the
figurs.

01-80
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LUBRICATION SYSTEM

DESCRIPTION

The angire lubncation sysiem s of the forc-
ed fiow type with reptaceabls fitar slamant
The oil circulation i& provided by & rotating
fobe pumnp which |8 oparated by the tooth-
ed lirming bett through & ioothed pulkey and
an suxiliary shaft.

The il puimp 16 ingalied in the lower part
af the cylinder block.

The oll pressure |s regulated by & maximum
presgure valve in the pump housing.
The ail.is filetaa, wilth 1olal paseage, dur-
ing suction by means of a screan fitted on
the oil feed housing of the pump and thenr
by & cartridge filer (lofal How) on the
delivery duct.

The filter cartridge is provided wilh- & by-
pass vaive permitting the normal circula-

FAZE4 300000000

ian of the oif even it this cartridge is com.
pletely clogged.

The il filler i iocated on the cover of he
lstt cylinder head.

The right cytinder head cover is providea
with titings tor th re-circulation of the o
vapor &t idling and high speed
Insutficiant oil prassura is signalisd onthe
instrument panal by means of anindicetor
fight conneciad toa pressure sendar on the
main. channel of the cylinder block.

CHECKING THE OIL
PRESSURE

. Siart the englne and iet the sngine oil
hea! up 1o nermal Funning temperatuie
{80°C; 184°F), Then stop the engine.

01-81

b. Remove ihe olf pressure sander

¢ Apply & pressure gauge 1o the senoer
halg,

d. Star the engine and read the oil pres-
surg indicated on the pressure gauge.

Engline spesd Engine oll
{rpm) pressuny
kPg 49.03
80 & 500 bar .45
to
kgiernd 05
psi ¥
kPa F02.2410688.36
bar 4.897 1o 5.B8
S50
higremd 4106
psi 56.89 1o 85.34

&.  Remnove the pressurs gauge and re-fit
the sender.

1. lithe git pressure is nol within the limits
indicated in the table check the oil pumg.

Marcr Y986



ENGINE MAIN MECHANICAL UNIT

SERVICE DATA AND SPECIFICATIONS

TECHNICAL DATA

ENGINE
Engine
Features 2500 3000
{01811 {08124
Cycle Diica. stroks
Mumper of cylinders and layaut &inW, 60% angle
P —
Ak cylinder block o = W W
Running 123
Cylinder numiaring " [ ]
direction -

LM eylirder blpek N X 0

Bore &nd stroke MM ) AR« BB 346 x 2.69) 93« 726 (366« 2.83)
Cylnder capacity am? [guin 2483 (152 1) 2959 (1805}
Combustion shamber capacily armd fguing £2 (3.17) BB (354}
Compression. ratia g 9.5
Power culpud Dl
imm 1
M .u' W-(HP} 1151567 36 (188}
Speciic a4 (81. 7
a1 5B rpm al 5800 spim
Max. 1orgque DN Nm {gm: f-li) 2100214, 154.7] 216 (22,1883
ai 4000 rpm at 1008 rpm
235 (24, 17330
at 20K rpm
245425, 180.7)
AL 3000 Tpm
24525, 180T
Bt 400 rpm
Maan efactve pisten speed (1) e (e 12.7 {41.67)
AON 81 45
Cxane TaIERG PCIK BE 90
Sensitivily 2} 10 ¢

Enging Qi ‘pressute {3
&L B0 10 500 rpm
at S50 rprm

kFa {bar; kgiome; psi)

45,03 {049 0.5 71
3922410 S88.36 (392 10 5.88. 4 10 & 56.89 o B5.34)

{1 & peak rpm

{2) Differgrce betwaer Research Methed Ootane Number and Molor Melhod Ooang Number

Aprd 1887

(3} Yalues 1o be raad al enging operating lemiperature
b

01-82
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ENGINE MAIN MECHANICAL UNIT

GENERAL SPECIFICATIONS
FLUIDS AND LUBRICANTS

Application Type Name 0.ty
ib (kegh
Gieskat lor rear main baaring cap FLUID Union CARBIDE CHEMICALS 0. -
Voo Lubricant S0 HE-5100
MILLDIL: Lubsicand for rubber sechons
Par ne, 4500-17502
Crankshatt ol seals oI AGIP Sint 2000 10WS0 -
— Front:-guler surace IP Simiax 10Wa0
Par no. 3631 -—B905:
SHELL Fire & loe Matar 15W/50
Ll GHEASE ISECO Motykote BRZ =
Pary e, 2ET5-80841
— Reds: Guier gurtace Qi AGIF Sim 2000 10WSD -
Lip I Sintiax 10Wa0
Part no. 3631633058
SHELL Fire & o2 Motor 175w /50
Cyiinder head aupport sumps (1) OlL AGIF Sint 2000 10WS0 0.95 [D.45)
P Sintime 10W40
Engine o sump ! SHELL Fire & fce Motor 15WIS0 1323 (8.0}
The gquantity indicated incluces frie ioliowing. capacilies:
— sump Bt max. lavel 1213 |B.5;
— Filtar 1.7 105}
and torreeponds o penodic replacements duning
maintsngncs
- githirencs Detwesn min And max lewvel on Sipslick 4.4 2.

Camghaft ¢l saals

Seaiing ring for disiributonall pump drive puiiey shaf
— ‘puter surface
— lip

CHL AGIP Sim 2000 10W50

1P Sintiax 10W40

EHELL Fire & lce Motor 15W/S0
Part.no, 3631-893162

GREASE ISECO Molikole BRZ2

Fart no. 36768841

Fir far hydraulic 1ensionar

GREASE ISECO Molikele paste G
Part no. 3ET1-86840

(¥} Rafil only i disassamblad [cylinge: haad dry)

FAI84 JO0IG00C

gi-83

Marcir 1886



ENGINE MAIN MECHANICAL UNIT

ABRASIVES

Appllcatian Typa Mams .y

SiPAL AREXOMS Paste:
Grinding paste for vabes Bnd valve saals PASTE Carbasiliciurm for velves -
Pan Ho. 4100-3150%

SEALANTS AND FIXING AGENTS

Application i Type Hame Gty
Hydraulic belt jensi fod {1 TITE 27
ydrauli . ignar siud 1] FIXING AGENT | LOCTITE 270 _
Scrows sacuring fywhesl 1o cranksha®t (1) | Pam Mo 352400009
Cylindar head cover gaskels (head side) SEALING DIRING Heldile
i susmp gaskat COMPOUND DOW CORNING: Hermetie
Parl Mo, 352200015 B

{1} Prior o applying tha Incking agant; al traces of old - matarial must 04 removed by DAUsRing and Diowing on the threads.
Alviys do-grease the threads by means of trichlorethyiene or chiorathene,

March 1956 Gg1-84 PA.384 I00000000



ENGINE MAIN MECHANICAL UNIT

CHECKS AND ADJUSTMENTS

TIMING DATA

(1

TIMING MARKS Ol CAMSHAFT BEARINGS CAPS

(Viawed trom frant of engine}

Limit:. mirn (in)

Engine
2500 3000
AH cylindar head
[a18.11) {08724
FH eylindar head 115.00.03.200.25 185,32 03 200,90
Camghafis
LH cylinder head 119.00.03.201 25 183.32.03 200 0
Iniaka cam 9 [0.35) 9.1 (©.95)
Mominal-cam lift
Exhauss cami 6.4 (n25)
Angie of timing mark on camshat bearing RH cylindar haad  (a) 51
tap ’ : LH cylinder heed {5 150
Clearance between heel of cam and fop ot | Intake ga 0.475 1o 0.500 (0.0187 10 0.0197)
Buckel Exhaust g8 0.225 1n 0.250 (0.0088 o 00096

[} Al walues are with Bngine coid

YALYE TIMING DiAGRAM

{Ciockwise crankshaft rotation when viewed from the frondg

T.D.C.

Englne
2500 [ 3000
a.n.c.
(Eiga1) (081.24}
Opaning (befare T.0.0.) g 3gon0e 2230
Intake Closing {attar B.0.C ) h oS0 7o
Duration (intake} i o7TRAD 280
Dpaning (before B.D.C ) i 50555
Exhaust Choging (aher T:0.C:) m 23°55"
Duration (exhaygst) ] 28350
PA3E4300000002 01-85 Apn! 1967



ENGINE MAIN MECHANICAL UNIT

CYLINDER LINERS, COMPRESSION RINGS, PISTONS AND PINS

Cylinder liners

ArmE tor dimenssonal ciisck

unit: mm {in}

Engine
Check dimensions 2500 000
{orea1) (081.24)

Grada A  (Blue) B7.085 10 87.004 B2.885 1o 92.904
{3.4540 10 -3.4645) {3.6508 10 3.8811}
Cylinder lingr. porg {aj Grade 8 [Fink) BY.985 {0 BE.QO 52985 1o 93004
(24644 1o 34547 (36612 1o 3.8818)
Grade (Gresn) BAAOOS 1o BB.O14 93005 103,014
(34645 10 3.4651) | {3.6616:10 3.8820)

Profrusian of cylinder liner beyond cyinder olock (1) i) 0.0% o .08 0.07 12 0.08
0,000 o5, 0024} (0.0004 10°0,0024)

haxrmum cytingdas ingr avality and 1aper = 0.01 (0.0004)

Maximum cyhndes lings ovatity and 18per

0.01 {0.0004)

Compression rings

(1] When measuring appfy. the liner clamping tools. and tighten nuts to the 1ofgue of 10 1o 15.Nm (7.23 to 10.84 HIb: 1t to 1.5 kgm)

O]

unit; mm{in}

Engine
Check dimenaions 2500 000
MR {081, 24)
Comprgssian fing me. 1 1.478 10 1,480 1478 to 1.490
(00582 1o 0.0587; (0.0582 1o D587
Ring ihicknazs {n} Compression ring no, 2 1.7288 to 1.740 1.475 o 1,490
{0.0680 1o 0.DEBS) 10.0882 1y 0.0587)
Oil scrapar ring 3978 to 3.000 3478 to 3800
{3.1588 to 0.1571) {31368 10 0.1374)
Camprassion fing no, 1 0:30 10 0.45 .80 100,68
{0,012 40 0.018) (00157 10 0,0268)
Ring gag {1} U] Comprassion riag na. 2 .30 10.0.45 .40 0 065
(0002 10 0.078) (00157 o 002565
Crl scraper ring 0.25 15.0.40 0.30 o 0.60
(0.010 t0 0.048; [0.0118 1o 0.0238)

Apnl TGET

{1} To' e meagured. ingide he-eylinder bore ar inside & fing gauge

FA 384 I0000000E



ENGINE MAIN MECHANICAL UNIT

Pistans
o
=
Unit: mm (in}
-2
Engine
Check dimansions 2500 3000
01917} (081.24)
Grade A (Blus) B7.835 to 87.945 92.035 1o 92,94
{34620 1o 3 4824) (3-B588 1o 3.6592)
Frston diemeter {1j iy Grage B (Pink) B7.945 10 BY 555 92.945 10 92 955

{3.4E24 1o 3.4B28)

(36552 1> 3.6596)

e

Grade C (Green)

B7.955 1o BY.965
(34628 10 34632}

52.955 1 B2 865
[3.EBSE 10 36600

Growe width ! ¢ompression ring no. 1

Grove wedln of comprassion png-no. 2

Grova wighh af oil scraper ring

Guageon pin bore diarmeies

in piston gt

{d) 1.525 to 1545 1.525 0 1545
(0,080 to 00606} {0,060 10 0.0608;
(e} 1,775 to 1.785 1.525 10 1.545
[0.08535 o 0.0707) [0.0600 o D.060E]
i 4,015 o 4.035 A515 o 3538
0.1581 1o 0.1584, 10,1384 10 01392
" Biack 22003 o 22.006 £2.003 to 22,006
(0.B663 1o 0.B664) {0.8683 1o 0BEE4)
White 22,008 1o 22.009 22.006 1o 22.009

{0.B6G4 1o 0.B6ES)

(0.8664 1o 0.BEES)

11} For 2500 (019.11) angine, maasute at sight angles to pin bore @1 12 mm (047 in) Trem Iower adge of skin
For 3000 (061.24) engine measure al right angies 1o pin Sore sl 14 mm (0:55 in} fram lowar sdge ol skirl

Pins

Check dimensions

Unit; mm {in}

Gudgeon pin-external digmeier {m)

2500 00
g1 {D61.24)
Black 21884 o0 21.997 (08659 10-0.8860)
White 29997 to 22.000 (08560 10 08661}

P84 300000002
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ENGINE MAIN MECHANICAL UNIT

CRANKSHAFT, CRANKCASE, CONNECTING RODS, BEARINGS AND FLYWHEEL

Crankshaft

Lindt: mime {ing
Englina
Check dimensicns 2500 3000
{015.11) [081.24)

58.561 to-59.971 (23607 to 2.3610)
58871 10 59.981 (23610 tn 2.3614) (1)

58.957 0 59961 {2.9603 1o 23607
58561 10 59.971 [2.3607 ta 2.3810) (1)

51930 1o 52.000 (2.0458 10 2.0472)

Red
Migin joumal drameter &

Blug

Red
Grinkpin )]

Blue

51.880 1051950 (2.0465 1o 2.0468)

Lenght <f réar main journal (ch

3130010 31,338 {12223 10 1.2336)

EB.5TY to 4981 {23611 1o 23614}

58,961 to §9.971 (2.3607 1o 2.3611)

Maximum paemissibie ovality for main purnals and crankping 0 O 1D CHNE2)
Maximum permissible taper for main curnals and crankping 0.0 {0 0004)
Maximum varigtion in paraligism batwean main-and crankpins 0,015 {0.0006)
Maximum: gecentricity DETWEan Main Gurnnls | 0,048 [0.002)

Max, crankpin ottset [crankpin camraling to main journal cantraling)

0.3.(0.01)

{1) Owersize crankshatt

Crankcase

"
n
L
L4
)
¥
¥

”

Wnit: mm {in}

Ergine
Check dimencions 2500 000
w11} (061.24)
Main bearing sugport bore. diamatar {g) B3.657 to 63676 (2.5062 to 2.5068)
Length of rear main bearing support shouldse M 26,450 to 26500 (1.0413 1o 1.0433)

Apnt 1887
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ENGINE MAIN MECHANICAL UNIT

Connecting rod

See -E'.'..Eu.lu"n Df'ﬂ'&"fs'/

Unh: mm ging
Engina -
Chack dtmnyiong 2500 3000
{13 S R (081,24}
Big end bore diamater th 55,511 to 55.524 [(2.1854 fo 2,1860)
Smaill and bush hole dimrmater {n} 22.005 1o 22.015 (0.BBAT to 0.BEET)

Main bearings ¢ jearoncCe : Mo s Otbma [:GN") fo !uu;uu{ 08 ?H-ﬂ( '5“31'9

-

Unkt: mm {ing

Englne
Chack dimenslong 2500 30040
{o18.11) (061 24)
Fad 1.829 1o 1.835(0.0720 1 0.0722) TE2E f0 1834 (0.0720 1w 0.0724)
Thicknass of main besring (i Biue 1.835 to 1841 (0.0722 10 0.0725) .83 fo 1.845 (00722 0 0.0726)
Grean .B45 [0 1851 (X0T2E 10 0.0729) (1) i

Blg end bearings  { learance: M

(1] Only 10 be used on standard (Ren-overaloed) crankshatits if the radial masing ciearance tetween pin Bnd hat-baarings is greater than
0.050 'mm (0.0020 In) (afier checking the dimensicns of sach singie bearing

R A A .omm(.ma“){-p .a;'l;unm 20 (Wﬂf)

Linit: mm {in)
Engine
Check dirmansions 2500 000
(019.11) (051 .24)
Red 1737 to 1745 (00884 10 0.0887)
Thickniss of big end bearing Iy
Bive

174116 1,740 (0.0685 1o 00885

PAZB4 300000002

01-89
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ENGINE MAIN MECHANICAL UNIT

Thrust rings

Unit: mm. (in}

Check dimensions

Engine

000

{018,514

{081,24)

Thickress of Iniust fing

{rmh

2,310 50 2,360 (0.0905 o 0.0329)

Flywheei

-

B

s

I R

J
1
5

K
=

P

T
v IL;

3R

SRR

Uni. mm {ing

Engline
Chetk dimenglong 2500 3060
1019.11) fo81.24) '
Arcirusion of fiywhesl canter bughing from rear surface
aof crankshatt inj 410,96} 8 (0.2

1.2 of fiywheel canirg bushing (regmed)

fa}

28.M0 1o 28023 (1024010 1.0245)

A TaeF

01-80
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ENGINE MAIN MECHANICAL UNIT

CAMSHAFT, ROCKERS, BOWLS, SPRINGS, VALVES AND CYLINDER HEAD

Camshaft
b
——] (] -.l_
[+
Uit mm {in}
Engine
Check dimenslons 2500 2000
e DET.24)
Camshah journal seal diarmeler {af 27000 to 27,033 (10830 o V0643
Camshah journal digmeter [i=13 26,545 o 26,970 (Y.0810 o 1.0818)
Shoulder lenglh (o} 27.000 19 27.053 (1.0630 to 1.06501
Maximum gffser betwenn camshats 0,03 (0.0012)
Maxirmium shoulder igngth o 26851 1o 26,840 ¢1.057% to 1.0606]

Rockers

3
-  — I
Unil: o fing

Check dimensions

Engina

T
500 ] 000

(1511} (0e1.24)

Rocker ahatt d-amele

ic)

15.986 1o 16.000 (0.6294 1o 0.6299)

Rocker shaft Bore digmatar

d}

16.016 fo 16034 (0.6305 10 0.6313)

Bowis
g —
Uni; mm (in}
o Engins o
Check dimensions 2500 3000
(o181 051,24

Intake 34973 to 34.089 (41,3765 1o +.3775)
Waive Bow! diameiar gk

Exhaust 21971 o 21,985 (0.8850 1o O.865T)
PAZE4 200000002 01-91 Apl 1987



ENGINE MAIN MECHANICAL UNIT

Springs
1
h
R
- , ——
J Englne
Check dimensions i 2500 3000
{018.11} (O 1.24)
Langht of vaive spring, i Outer spring.  mm-(in) 235 (083
valve opan nner spring M {in) 21.5 (0.85)

Spring load at lenglh

i

Duter spring . N (kg (b

470.2 16 4878 47,95 1o 4878 (10571 to 109.68)

fnner sprmg M-k ()}

Yaives

222.3 10 2307 |22.67 to 23.50 {4998 1o 5147

»
I
ol
uUnit: mm (in}
Engine
Check dimenakans 2500 10060
(019.11) {0E1T,24)
Intakea £.972 13 8,887 (0.3532 w0, 3528) 8.972 1o B.987 (0.3532 10 0.3538)
Valwe starm diametar [i:3]
Enhauwst 8.935 to B.950 (0.3578 10 0.35248) B.940 o B.955 (0.3520 10 0.3526)
Inidka 4085 o 4100 ¢1:608 1.614) 43,850 10 44,000 [1. 7264 1o 5. F323)
Walve heed diamseter m
Exhawst 35.40 1o 366D (1,433 10 1 4d4) 38.500 15 38,700 (1.5157 10 1.5236)
Intake BT 10 B.8ET [0.3532 10 0.3538)
Watva sterm diameter [LIVER ype) ]
Exhaus | B840 10 BUESS (0.3520 100.3526)
Intake 43850 to0 44000 (1. 7264 to 1.7323)
Waive head disrmeter [LIVIA fypa) {E}
Exnaust 36,450 1o 38.600 (15138 1 1.5187

Mgl 1987

01-92 PAIBS 300000002



ENGINE MAIN MECHANRICAL UNIT

Cylinder head

Y

Uni: mm {in}

Engine
Chack dimensions 2500 2000
{015.1%) (DEY.24)
Bow! gaal dismater, intake valve () 35,000 10 35025 (1.3780 10 1.3760)
Bowl seal diameter, exhpudl vl 1) 22.000 10 22.021 (0.B561 to 08670}
Walve guide 3aal dirmabir (il 13850 'o T4.018 (0.5508 to 05519}
Velve guide extecnal diameter (2} (] 14033 to 14,044 (05525 160, 5559)
Exhaust vahve guide external diamater {h 14,048 10 14,088 (0.5531 10 0.5535)
Valve quide bore diameter (reamac) {rmj 9.000 @ 9.015 [0.3543 to 0.3545)
Protrusien of valve guide {ri} 10,2 w0 108 (0,40 15 0.42)
Intake 42,065 10 42.100 (1.8581 1 1.8875) 45,085 tp 45,100 [1.7742 10 1.7756}
Slandard size
Exhaus! 37.065 to 37100 (1,4592 1o 1.4608) 26.065 10 35,100 [1.5380 10 1,5384)
Valve s€al exismal diamelar [{=]]
Intake 42,385 o 42 400 {1.6679 10 1.6683) 45.365 to 45400 (3.7E60 o 1.7874}
Orrarsize
Exhaus! 37.385 10 37400 {14711 10 1.4724) 39365 10 39,400 (1 5456 19 1.5512)
Inake 42000 10-42.025 (1.8535 10°1.6545) 45.000 to 45.025 (V.77 w 1,7725;
Standard size
Exhaus: 37,000 1o 37025 {1 ASET 10 1.4577) 39.000 to 33,025 (1.5354 to-1.5364)
Valve saal bore: diameter igh
inmake 42,300 10 42,325 {16654 10 1.8863) 45.300 to 45.325 {1, 7825 to 1.7844)
Charraize
Exhaus 270900 to 37.325 (1.4685 1% 14685, 39300 1o 39.325 [1.5472 1o 1.5482)
Valve seal tapar {ex} a0 9740 o BOTED
Minimum height of cylinder heed after pianing (dimansions in 345 18 a1 254 e Bida "
batwann camshalt centre ling and cylinosr head lower Tace) (1) & (4:%0) ' 13 (49153 o 48272
Maximum Hatness tolerance of cylinder head lower lace 005 (0002
Angle of cylindar head top face 1] g° T#55' 1o o5’

(2} Far 3000 engine. [DB1.28) figire refers o intake valve

P8, 8L 3R

{1} The planing of the tylindsr heads must alweys be carried out on both cytinde: heads

01-83
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ENGINE MAIN MECHANICAL UNIT

CAMSHAFT DRIVE — QiL PUMP

Check dimensicns

Unlt: i fing

Engine

25040 3000

fo19.11) {061, 24)

Diametar of camshat pulley hub bush [reamed)

{al

J2.000 to 32.025 {1.2598 to 1.2608)

Dismetar of camshal pulldy hub

1]

31,959 1o 31.975 {1 2582 o 1.2588)

Ciamater of sush for cissribuicsicid pump drive pullay hub

freamee) 11} {c} 19.000 10 150271 (0. 7480 10 0.7488)
Diamater of dstrisulan/oil pump drive gear hub

BE7 . 0467 to 07472
freamed) (1) 1] 18,967 10 18.580 | o 1
Diarmeter of distribulorioil pump drive gear hub
(reamegy (1] 1) 9000 to 19.021. (07480 o ©.7489)
Diarmeler of distribulorioil pump Srive gear hub (1) i 18957 to 18.980 (0. T467 to 0.7473)
Diamseter of outar roldr zeal in.oll pemp housing =] 4032 b 49375 (18415 to 1.0438)
Ciiside diamerar of outer ail pump rator {h) 45, 100G o 45155 {1.8530 10 1.8352)

{13 Dnly on BH cytindar Fead

Qil pressure adjustment valve spring

Test load

——

Tt 178N
[38.2 1. 39.6 15; 17.21 1o 17.97 kgl

Langth of free spring

Langth of spring wnder tist 1oad

48,28 mum (1,947 in}

3180 mm (1,256 in}

Aped 1587
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ENGINE MAIN MECHANICAL UNIT

ASSEMBLY INTERFERENCE FITS AND CLEARANCES

UnH: mm (Inj

Chech dimansions

Engine

2300 000

019,11} (081.24)

Piston clearance in cylinder

0040 10 ©.058 (0.0016 10 0.0023;

Compresgion. nings and fioal in grogvs

Compression fing no: 1

0.035 10 O.067 (0.0074 10 0.0026)

Compression fing no. 2

G035 100,067 (0.0074 10 0.0026)

Qil geraper ring 0,025 10 0,057 (0,000 1 0.0022)
Gudgeon pin cianrance in piston 0.0065 10 0/042 (10,0002 1o 0.0004)
Gudglnﬂ Fllﬂ cearancs in smail end Biack 0008 o QL2 EI:IDDEIE o ‘.'I.‘.'I'Dﬂﬁ:l
bush While 0.005 1o 0018 (0.0002 1o 0.0007)
Bed 0.016 100,057 [0.0006 1o 0.0022)

Runting chearance batwesn main 0006 to 0.04T (0.0002 to 0.0018) (3}
pearings and main jousnals B 0.014 fo 0.055 (0.0006 1o 0.0022}

ue

.004 12 0.045 {0.0002 16 0.0078) (3
Running Eleararce bewesn tig ond Reg 0.021 1o G.060 (0.0008 1o 0.0024)
begrings and-crankping Blus 0023 to 0.062 (0.0000 o 0.0024)

Crankshat end-fiogl

0.080 10 0265 (0.0031 10 0.0104)

B:g andg-float

0.2 10-0.3 (0,008 10 0012}

Runmimg ciearance bamwesn pormal and camshatt seal

0.030 10 0084 (0.00712 15 0.0033)

Camshat endsfloar

0.065 to G200 {0.0026 o 0.0079)

0.060 to 0201 (00624 to 0.0079)

Runmng clearanse botwedn rockars and rocker shaft

D016 10 0046 (00006 1 0.0018)

Running ciearance batween walwe Intake 0011 fo QOS2 (0 0004 1o 0.0020)
bawi and seat Exhawst 0,071 10 ©.050 {00004 10 0.0020)
Walve stem running clearence it Intake Q.013 to 0.043 (0.0005 to 0.0017)
walve guice Exfiaiiat

0,040 to 0080 {0016 to 0.0031) l 0.045 to 0075 {00018 to-0:0030)

interfierance fil of valve guide in cyiinder head

0.015 to 0,054 (00006 1o 0.0021)

Interference fit of valve seal in cylingder heag

0.040 100,100 [0.0016 1o 00033}

Ciearange betwean inner and outar

el pump rotars 1) i

G0l Lo G290 (000368 10 00114}

Fotor and-foat in ol pump body i}

rT—
NRBR
bl OB
E%i ‘i
'fffi ?fffg
g b/
2

€085 1 QUOTE (00010 to 0.0030)

Running clearance batween outer rator &ad o pump body

0179 bo 0.275 (00087 to 0.01048)

Runming clearance batwean bush and Camshafl puliey hub

0.02% 1o 0,068 {00010 to O .002E}

Hunning clearance batwesn bush and distrivutoniail

pump pulley husb  (2)

0.020 10 0.054 {00008 to 00021}

Aunning clearance batween bush and distrisutonisit

pump drive gear bl ()

0.020 1o-0.05¢ {0.0008 10 0.0021)

(1} Measura with the rotors in the position illustrated

{21 Oniy on RH. eylmder hand

{2} Onfy on oversize crankghati and 3000 enging (061.25) crankshar

AL 30000000

Ao 18EE



ENGINE MAIN MECHANICAL UNIT

TIMING BELT STRETCHER SPRINGS

WAV * R ©

Balt strencher 1pring A B
Ne. of usefui coils 12 2
Length of free spring 93 mm 1366 in} 45,5 men (179 in}
Swatic test load 9316 N (20916 8.5 kg) BB N 122 1h 010 kg)
Length of spring under vest load 48 mm (1.59 in} 30 mm (1.9 in)

BELT TENSIONING

Unit of
Data
eSS MENT
Aiternstor-pump belt tengioning
Farce applied to beit MUk kg 147 to 284 1331 10 86.1, 1510 .30
Arrow grrms [imd 1B {0.63)
Pawer steering pump belt tansicning
Farce applied ta belt N (b kg 47 o 2584 133,71 to 66,1 ) 15 w 30
Arrow mm [in} 1310511
Alr condiibner compressor belt tensioning
Force applisd 1o belt Nl ; k) 19610 343 (84,8 10 772 ;2010 35
ArTow mr find 14 {5.85}
HEATING TEMPERATURES
Component Temparatures
Cylindar head tamparature for fiting vabve st 120°0 {248°F)
Starter ring gear mpergiune for shrinking anid: fywhesl 120 to 140°C (248 to Z84°F)

March | 586 01-96 .88 30000000



ENGINE MAIN MECHANICAL UNIT

TIGHTENING TORQUES

Unit: Nm {kgm; f1.1b}

Engirae

2800

(81511}

Muts sseuring cylinder heed 1o crankcase (1)

Mu tigghbemming orcer

B o) Winen fidling the cylinds: eades, process 85 100ows;

(*)

= with engine cold [wbricate washer, nul and Ihresds, (ren Lighten TE(B.C, 57.5) BES W BB 9 10 100 B w TR
prograsaivaly in the ssquancs shined
b} After approx, 1000 kmi {621 mi) and engine cold, slacken the nuls |
by one tum and ratightan ihe nuis in the sequence indicaled, after BE (9.0 644 j B7H 1 1082 10 18 11, TEA I LB
having previously odled the surfacas. of washer and. nut i
i

Mul$ sacuring main bearing caps o crankcase (oied)

B4 1o 92 7 (8.6 to 3.5 61.9 10 &66.4)

Locknuts seCuring main bearing caps to crankeasa (oiled)

201625 (2010 26 14.7 10 16.4]

| Screws secuting connecting rod caps (oiled)

5340 5% (54106 304 10 43,5

Crankshal pulley rataining: nut {oiled)

235 (24 1733

Screws sacuring fiywhesl 1o crankshah
{uging sealgnl, s itarm «Smalants and Fiking Apaniss)

113 {1145 B3

Nuls seturing camshatt caps {oiled) 161618 (18w 18 1810133

Camshafl nut retesning nut 8710117 {58 o 11,8 71.5 10 BE.3)
N Screw sacuring bell Tansionar pulley to support pim 1Tw20 (1.7t 2.0 1251m 14.8)]

Sorgw sacufing sarth braid to rear angine cover 18 o 2R (1822 131w 1sg)

Screw sacuring sarih breid to body strug 114 {1140 1.4: 7.5 10 10,1}

Screw and nul secunng earh braid 10 rear eve of air conditioner

oo e (iF i 22w 38 (22 w2k 159 o 202

Screw securing electrante injection earth cables 10 uppar AH cover e (D9t 1. 650 Y

Srorew SecUNAg. elaclion:g injetlion aarth cables 1o

Supplarentary s supply valve BB (051006 3610 4.3)

Screw secunng earth brasd o air intake housing S0 8 (0.5 10008 3610 4.3

Screw agcurng earth brad o upper LH der head hraugh

8 F LH cylinder head. cover thioug 81211 (0.6t0 1.9 .5 to 7.9)

air intake housing

Screw secusning earth cable 10 thermosiar bowl,

Sto 6 (08 1006, 5.6 1o 4.5}

Sorew secuting batlery sanh cable 1o power stesring pump suppart

W io 22 (1B 18 22 13 (e 159)

Screw sacuring oil pump pulley

1B 221 (1AW 22 13110163

K sump drain plug

Screws securing head upper covers

6% 1o T8 (T 1o & 50610 57.8)

BSto 11 (0811017 6610 7.9

Froml cover securing B o83 (08310095 61068
Screws seruring coolant pump to crankckse B.1to 83 (D.B3 1w (.95 6 169
Screws sacuring pulley 1o front and rear hubs 130157 (1.3 1.6 8.4 10916
Tightening pulisy on inlermediate shatt Thto B2 (7.7 o®.4; 55.7 ¢ BA)

Tightening nul'scréw adjusting rocker clearence

6B 1TT (L5t 1.8 1081013}

Screws securmnpg oil pump

$Hito 24 (1.88 10245 14 to 17

(1] ‘When carrying out the & Service, proceed as indicated in- item b} above,

{71 NOTE: Figire shows the right fand hesd; the tightering order for the lefi hand is symmatrical

PA3B4 30000000
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ENGINE MAIN MECHANICAL UNIT

TROUBLE DIAGNOSIS AND CORRECTIONS

Candition Probeble cause Corrective action
MNoisy engine knocking of crankshaf Excessive crankshaft running clearance | Replace beprings  andior
on beatings andior end play .on thrust hatf-rings
thrust half-rings
Pistan and connecting rod knocking & Fitincorrect ! Adjust
*  Fin end float Adjirst
Camshaft and  walves knocking {intake | ®  Excessive vailve clearance Adjust
side)
#  alwe bowis incorrect fiy Aeplace
#  Valve spring broken Repiace
& Camshafie worn Hepiace
Water pump noisy Hotor shaft excessive backlash Repiace water pump

Dther mechanical troubles

Valve seat ceized * Improparvalve clearance ' Replace and adjust

*  Valve spring broken E Replace
|

Cylinders and pistons excessively warn &  Fit surfaces defective Restore correct installation
»  Poor cil quality Liser propac oil
®  Air cleaner diny o inefficient Feaplace filter

_Eig end beanngs faulty * Shortage of engine gil Chack Iubrit:mio-n_s-.r:m_m S
*  Pooreanging gl quality Use proper oil
*  Crank ping worn or out-of-round Grind or replace
« Bigend bearing - crankpin coupling | Replace
incarract

Bigict 195 01-98 Eih A4 30000000



ENGINE MAIN MECHANICAL UNIT

Condition

Probable cause

Corrective action

Main bearings faulty

Shortage of engine oil
Poor enging oil guality

Main journmal worn ar aul-of-raand

Check lubrication system
Use proper oif

Grind or repiace

hain besrings main journal cou- | Replace
pling incorrect

Lubrication

il legkage Qi sump drain plug loosened Tighten

Pressure decrease

il leakage from sump gasket

Qil leakage from camghafy seal-
fings

Qit legkage from . enging geskets
angd seal rings

Replace gasket

Repiage seak rings

Repiece seal rings and worn gaskels

Gil leakage trom git fiter gasket Tighten filter
Pressure regulating vaive dirty Clean
Foor engine @it guality Heplace

#4384 IO000600
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ENGINE MAIN MECHANICAL UNIT

SPECIAL SERVICE TOOLS

Tool numbaer

Toal nams

Rufwr to

520075

Wehicie lift support

016

A20117T

Cylinder finer reacpingr |2 pieces)

01-24
326
0163
0164
0165

&2 D45

Fiywhee! retainer

01.25
0726
0-27
M-63
"nEE
01-54

Ac.0ias

vl SIS

03-33
H-34
1-4E

BZ0185

LCylinger head support Base

A.2.0358

S

G1-3G
0151

Specia! nut for valve supporting tool
(12 be uged with 4, 2.0192-A.3.0522|

8. 2.0360

0-33
D1-34
D136

Yoke Tor cylindér Read suppart
{to be used with A.2.0105)

01-30
015t

A2 036

Toal for rotating camshialt pnd auxiliary
cantral pulleys

0131
01-45
01-5C
a1-51
01 -6

B2 0362

Wasiher tor siopping cvlinder tiners
14 pigces are necestary 10 Do wiad with A2.011 7

0r-24

Q1-26
~ ] 064
01-8%

March [ORE

01-100

FPAIZB4 30000000



ENGINE MAIN MECHANICAL UNIT

Toc! rumber Tool nams Rafer to
L
o112
2171
A2 D383 Fir for stopping belt-tensioner device 01-73
0t-7&
o1-75
A2 0359 Tool for calking crankshaft o 01-53
PaNzage plugs
A0 Valve gulde remover D141
A3.0138/0001 Resr main Dearing cap remaver iewsr oi-av
A3.0138/0002 Resr main bearing cap puller 27
£.3.0178 Fear ceankshaft seal instalier 62
B.E0210 Adjusiabie pulles Tor réar crankshat a7
bushing
A.3.0284 WValve guide ssal driver jiler, adjusiable O14E
from 15w 22 om (0.6 10 0.9 in| dia.
A.3.0247 Valve guite seal remover 0135
A4 384360000002 01-101 Agni 1987



ENGINE MAIN MECHANICAL UNIT

Tool numbar Tool name Aufer 1o
[=h
A.3.0305 Flywhen! bushing driver ‘ G162
01-33
A3.0324 Valve 4Pring Comprassar lever 01-34
== 1-47
A, 306820 Yokt tor asssmbling and disassembling vaives 1-33
1o be used with 4,2,0192 - 4.3.0324 - A.3.0522 g}::-:
- 4.2,0358)
£.3.0827 Bytler of camshatt puifey 0131
0133
AC3D62E Loop tar gssermbly and disassembiy of vaives 01-34
{to be used with A 30324 - A 2.0355 - g‘;-:ﬁ
£.2.0192 . A 2.0520 !
530524 Driver of cranksha® front oll seal 0168
A30625 Oriver of tront ol seal on camshafi and n-sC
auxiliary contiols 01:51
A .052E intaks valwe guide driver 0742
LT Exhauar valve guide deivar 0142
PME
Maict 1986 01-102 PASES 30000



ENGINE MAIN MECHANICAL UNIT

Tool numbar Tool narme Fafer to
page
y-37
A 30528 Puller-driver ot o)l pump shaft and 01.3g
camghaft buchings 0135
A.0.0985 Guide for rearming of the bush oty of O3-34
the idler sprocket snd disribuios
contral shafts
&.5.0220 Combined 3 mm and t T mm wrench for R
adjusting exhaus side tappete
C.1.0108 Cial geuge for checking valve caps D144

r"-\‘\.\_\
C.6.0748 Cytinder linsr/piston standowi gauge Q\O\CG o183

0184

CoB.C1RS Tool for shacking T.0nEC, 074

cBuie? Fesier gauge for checking valve 0149
clegrance
R.2.0001 Contmner. for vaive ciearance 01-45

adjustrment caps

PA3ESIO0000000 c1-103 March 1986



