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SERVICE AND REPAIR MANUAL




on or near high tension

in both the pn'maly and secondary circuits. See the text for precautionary notes.

CAUTION: Tc lectrical shock, must be taken when warkmg
: I

1. TUNE-UP N
hydraulic tappets installed
,  COconcentration atidle speed:
i ovder . 1.6 ltre (at secondary air hose) 1.0-2.0%
ool 1 8lire : Notappicable
1 . BRRSENLBRepy)  Drvg el delcion Gl et e
Nippon Deaso KIGPR-ULI, K20 PR-UI | i i e dineed
Motorcraft AGPR-32CK
NOTE: If this information differs from that
rovided on the vehicle emission control label
'l'x;,hh:mn] forgue 23 L - vt
High tsion 1oad it B e imder the bonnet, e the information o the
Ignition timing: o
116 it at i speed wth
aatm ke dissoenastdl 2. TUNE-UP OPERATIONS
and plugged
18 lux: nndk speed with Special Equipment Required:
TEN and GND of To Test Compression — Compression gauge
O g o o To Adjust Idle Mixture — Exhaust gas analyser
To Adjust I

g rossai ition Timing and Idle Speed —
Location of ignition timing marks . . tachometer
Eagine e sy TO ADJUST DRIVE BELTS

I i cssenal that the drive bells are ajused 1o

i & prevent slip but without imposing excessively upon the
Automatic transaxle in park 1000£501pm  component bearings, particularly the alternator and water
1.8 itre with terminals TEN pump bearings.
26 GND o the dingnosic s “Ihe drive helt deflection should be checked as fllows:
tmonc beids (1) Using finger or thumb pressure, push firmiy on
fanual transaxle .. :

Auomatc wansaxie inpark .50 50 fpm flection.
ure at @) If the deflection is not as specified, adjust the
drive belt as follows.

Alternator Drive Belt
Loosen theairnaor mountingbol sufcenty

Maximum difference aliemator away from the engine 1o obtain the comect
between cylinders . v deflection.
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ENGINE

SPECIFICATIONS

ENGINE ASSEMBLY

4yl single OHC 16 valve 29.4-29.6mm
24 236mm

s
T 299-30.1 mm
2485-25.15 mm

.. 780mm
H $3.0mm +5.970-5.985 mm
f 5.965-5.980 mm

li - 83.6mm

18lire .. 850 mm

‘Compression ratio:

161t ... 5 g

18 litre .. RIS < it 11

Firing order . i

ibrcant:

Type - - SAE I1SWi0

SG engine oil
Cup-cuy | 6 litre — g 10384 mm
33 liwres +.103.34 mm

30lires
f - 104.94 mm
39litres Minimum 110444 mm

.6 litres 1.8 litre inlet —

Standard ... 101.77 mm

NOTE: Engne performancespeclicasonsare !
listed in the Engine Tune-up section

101.27 mm

102,97 mm

CYLINDER HEAD 102,47 mm

. Replaceabl
~1107.4-107.6 mm

ceees 015 mm
S 010 mm

soesvias O20mm

I
8 litre
' *Measurement from cylinder head face poidd
V cover gasket face.




Engine

...440mm  Rocker shaft diameter 18.959-18.980 mm
Maximum rocker arm to shaft clearance .......0.10 mm

CYLINDER BLOCK

-40.55-41 45 mm
2.5 mm

.- 78.006-78.063 mm
. 83.006-83.013 mm
oL 0019 mm
0.25a0d 0.50 mm
SHvehuns axsas s SR B s it o015 mm
Minimom ... --380mmat133-15IN  Face machining limit .. Ll 020 mm
8 litre inlet — Cylinder block height L2215 mm
o 3 L. 461 mm
Onmuds N PISTONSANDRINGS
Standard piston diameter:
16litre .

Minimur
W ber cxtuis
s .

e 436 mm 77.954-77.974 mm
(375 mm at 129-147 N 82954-82974 mm
e wnng pdisionion i
Lolire
161 mm Rerveersreces 181 mm
150 mm 18litse . L6 mm
£0.039-0.052 mm

0.15 mm
025 4 0.50 mm

+0.030-0.065 mm
-0.030-0.070 mm

+-0.030-0.070 mm
0. mm
0.15

015-030 mm
journal ovality veen 005 mm nodels . 3 015030 mm
bearing oil clearance Latemodels ... 11111 10.30-0.45 mm

ight: g £020-0.70 mm
10mm

CRANKSHAFT AND BEARINGS
Number of main bearings

-..0.25,0.50 and 0.75 mm
Maia beriog journai diameter:

49.938-49.956 mm

+19.000-19.033 mm

0.018-0.036 mm
+19.000-19.027 mm oo 010 mm
£19.000-19.033 mm




Standard
Minimum
Mlxlmum taper and ovality,

Crankshaft runout limit
Standard undersizes .

f RODS.

Engine
L44,940-44.908 mm Mounting t0 bracket nuts 74-103 Nm
.. 44.908 mm mounting bolt and nut 55-80N
Left hand side engine mounting
005 mm

- 0.04mm
£1025,0.50 mm

67-93 Nm
43-61 Nm

Nuts s
Mounting 1o body boits ..

Mounting member bolts and nuts

Mounting member to mounting nuts

Connecting rod side clearance:
Stndard ... .

0.110-0.262 mm
vevree 030 mm

Maximum
Connecing
imum bend 0,075 mm per 50.0 mm
Connecting rod bearing
ol cearance:
tandard 0025-0068
Maximum . 0 mm
Standard undersizes 135,630 24075
LUBRICATION
Ol pump iype ... Trochoid rolor
Oil fier type il flow. disposable
| pressure
A 000 rpm 196294 kPa
1 3000 pm 294302 kP
Mo e nd outer
fotorend. 014 mm
My oot i 0
pump body cle 022mm
Maximum roor i clearance. 020 mm
Relief vave spring fre length 455 mm
TORQUE WRENCH SETTINGS
Cylinder head bolis 7681 Nm
Main bearing cap bolts 5459 Nm
X Connecing o s
1] 50-54Nm
| e < 49-51 Nm
: Rockercover b 49-88Nm
Mo ining s nd bols:
19-25Nm
Exhaust 16-23 Nm
Plenum chamber nuts and bolis
Camshaf sprocket bolt
! Gonlshufi srockebok
{ rankshat puliy bolis
! Tiniogeoverbots -
Rocker shat bolts

Tinin bl nsione iy bt

bolts
o pump plck‘:r pipe balts

nuts
Right hnd e engine mounting:
Through boltand nut ...

|su|mmuao|u =
bolts 9.

*Refer to ext.

1. ENGINE MECHANICAL TROUBLE
SHOOTING

ENGINE MISSES AT IDLE SPEED

JOTE: Most causes of engine mi
munl 0 s inthe fgition sysiem or Fuel
gine Management sysiem. f efrenee
o the bove seci ocate the faul,
hetk the following s and rectfications.

() e eak at the nlet manifold gasket: Check for
it Jeaks hy running oil or dewatering flui the
e i s whie he cagine s funhing and isen for
issing sounds Rencw the gasket i an i sk s evident
(2) Weak or broken valve springs: Remove the
ocker cover and chek th condiion ofthe valve sprigs.

Running ofl around the inlet manifold joints to check
for air leaks.

() Bumt valves or valve seats i the cylinder bead:
Chech e ylinder comprsion o v ey lnder
head as

necessary.
Blown head gasket: Check the ylnder com
ad gasket a5
wornpision ings: Check thecylinder
comprssion and fenew th psion rngs 35 ccessary

NOTE: lsolte he gnition ssiem and check
the compression pressure in each cylinder as
described in the Engine Tune-up. o2



Testing cylinder compression using a compressi
gouge.

NOISY VALVE OPERAT)
(1) Fauly hydraulic lfters: Renew the faulty lifier
mblics.

@) Weak or broken valve springs: Remove the
ocke cover and check he valte sprng
Worn valve guides: Ovesnu th cylinder head

B0 oo i cion

(4)  Worn rocker gear: Remove the rocker gear and
eheck the componens for wear

(5) Wom camshaft Iobe: Renew the camshalt

(6) Low oil pressure: Refer o the Low Oil Pressure
beading

Inspect the vaive springs with the rocker cover
removed.

BIG END BEARING NOISE
(1) Low oil pressure: Refer to the Low Oil Pressure

beading.

(2) _Excessive bearing clearance: Renew

shells. Check and regrind the big end jﬂnm'\ Bonts

the connect.

(3) Misaligned big end bearings; Ali
ds and

Engine

NOTE: Big end bearing noise is indicated by a
sl bnoek WM i oty Lowles ot ap
proximately 60 km/h with the thro

sure switch and
sauge into the oil gallery to check the oil pres.
sure readings.

connect an oil pressure

MAIN RFAIII'\'G NOISE (APPARENT)
oose flywheel: Tighten the flywheel securing
hulhmmr specifid torgue.
(2) Low oil pressure: Refer to the Low Oil Pressure

ing.
(3) Escessive crankshaft end float: Renew the main

8.
(4) Excessive bearing clearance: Renew the bearin
shells. Check and regrind the main journals if oval, tapered
or scored.

NOTE: Main bearing noise is indicated by a
heavy but dull knock when the engine is under
ioad. A loose fiywheel s indicaied by a thud or
dll ik when e igiion i med of i
sl accompried b vira
Crankshafend, nwm.;.,,n ndicadbya
sharprap ot e eed
By Lk il b d
‘mnktha[l backwards and forwards
ove the main bearing caps and assess
e DL siariies s ke Plastags
mediod s described intis setion. Ovaly
and wear on the main journals can
onky be Checked ith o micrometer afler e
crankshaft has been removed.

EXCESSIVE OIL CONSUMPTION

(1) Ol leaks: Check and renew the engine gaskets
o seals as necessary.

(2) Damaged or wom valve stem oil scals: Dis.
mantle the cylinder head and renew the damaged or wom




1ank the head. piston and L;!lm]:l hore for damage and
OF renew as neces:

HOTE: Frequentcmming .-1 thesarter motor
drive with the flywh an be due o
wt bent starter armature shaft. urdamwztd teeth
on the drive or ring gear. With the. starter
motor removed the fiywheel ring gear feeth
can be examined through the starter motor
mouniing uperrure. Renewal of the ring gear
wequircs removal of the transaxle and o

| manual transaste models, removal of the

heel.

linder head gasket blows allow-
watcr inio the cylinders, or compression
acours between eylinders, it ix essential to
ck the ganker faces on the cylinder biock
head for distortion. Sufficient water can

85 of water from the radiator.
2. DESCRIPTION

of vehicles covered by this manual are
 either 4 1.6 litre carburctior cogine or a 1.8

engine.

fines are similar in design, however, the 1.8

a larger bare and longer stroke while the
has a higher compression

single overhead camshaft engines

alloy crossflow cylinder head and a

hmpp(mnﬁhyfnlmmhemnp.wl

ed by thrust faces on No 4 main

the frunt and e of the craakshaf i

ed i the oil pump housing nd

ehind the rear main bearing

o dwﬂmmlflhbyanmlscaj

B8 Bve tvoinke vilves s two
combustion chamber. m

rocker
lifters, providing
% by maintaining zero g vabio

n mm‘crmkshlﬁhyln:mv

Engine

driven by the crankshaft, which engages the inner rotar of
the 0il pump,

‘The engines have a stiffener plate mounted between
the engine sump and the cylinder block to provide extra
rigidity and strength to IlseLyluarer block.

8 litre eng oil jets in the crankcase 1o
lubricate the cylinder walls: i pistons during engine
operation,

NOTE: When a silicone sealant is required on
1.8 litre engines, ensure that it does not con-
rain acetic acid, which may damage the oxygen

3. ENGINE AND TRANSAXLE ASSEMBLY

‘Special Equipment Required:
o Remove and Tnstall — Suitable overhead lifting.
equipment

TO REMOYE AND INSTALL

(1) Disconnect the negative and positive battery ter-
minals.

NOTE: On 1.8 litre models, depressurise the
Juel sysiem as ibed in the Fuel and En-
gine Managemens section before disconnect
ing the battery.

(2) Raise the front of the vehicle and support it on
s st Remore e engioe bones s dessibed fn
the Body sect

(&) Dmm the coolant from the cooling system.
Refer to the Cooling and Heating Systenss section if neces-

sary.
&) Drsinthe s mdaale ol Refe 0 the
Lubrication and Maintenance section if necess

5)" Reeie the nEMRIRE U vt rermove the en-
gine companment lawer cover from helow the right hand
end of the crgine.

(6) On 1.6 litre models, remove the air cleaner as-
sembly, complete with the resanance chamber, from the
engine

(7)  On 1.8 litre models, remove the air cleaner as-
sembly, complete with the air flow meter and all -
socigted hoses and air ducts, from the vehicle. Refer o the
el Egloe Mapagetnens socronif ooctsary

(8) Remove (e battery mounting clamp, the batiery
cover as upplicable and the battery from the vehicle.

(9)  Remove the retainiing bols and remove the bat-
lery truy from the vehicle.

(10y
retaining holts and remove the duct from the vehicle,

(11 Disconnect the throttle cable from !he engine.

I and Engine ifneces-

" (12) On 18 litre models, remove the resonance
«chamber from behind the top radistor tank,




Engine

v vaLve

B s

PR o

Fromt view of the 1.6 litre engine and manual transaxle assembly.

(13) Disconnest the top and botiom radistor hoses
fiom the radiator.

(14) Disconnéct the overflow hose from the radiator
filler neck.

(15) Disconnect the electric cooling fan and on 1.8
litre automatic transaxle model thermosensor wiring
connectors-at the left hand end of the radiator.

(16) On automatic transaxle models, disconnect the
fluid hoses raditor tank. Plug
fittings and the ends of the hoses to prevent the loss of {luid
and the entry of din.

(17) Remove the radiator (op mounting bracket
rewining bolts and Tift the radiator and electric cooling fan
assembly out of the eagine compartment.

NOTE: When a radiator that has been in use
Jor sometime is remaved from the vehicte 1o
enable repairs to be carried aut o the engine,
1 should not be allowed o stand empry for any
lengthof time. The radiator should be kept fall

Failure to observe this precaution may
result in overheating when the engine ix put
back into service. This is caused by internol
deposits in the radiaior drying. flaking and
subsequently absiructing the circulation of the
coolant in the system,

46

(18) Ifthe vehicle is equipped with power steering and/
or air conditioning, loosen the applicable mounting and
adjusting bolts and remove the drive belt from the power
stocring pump and/ar the air conditioner compressor.

Remove the applicable mounting bolts and separate
he power steering pump andjor the air conditioner com-
pressor from the engine ensuring that the fluid or
rofrigerant lines are ot distur

Secure the power steering pump and/or the wir ¢
ditioner compressor (o 0ne sidé clear of the engine.

NOTE: Do noi loosen the compressor high
pressure lines as escaping refrigerant can
cause eve injury and frosthite. Also, the loss of
refrigerant will necessitate regassing of the
systen.

(19) On 1.8 litre models, suitably mark and discon-
nect the wiring from the following engine and transaxle
components: the altemator, oil pressure switch, throftie
sonsor, idke speed control valve, starter motor. oxygen
sensor, injectors, lemperature gauge sender, coolant ther-
moswitch, distributor. manual transaxle ncutral and
reverse lamps switches, automatic transaxle inhibitor
switch, engine and transaxle carths and the high tension
lead from the ignition coil.




(20) On 1.6 litre models, suitably mark and dlv.ull—
nect the wiring rom me following engine und transaxle
wmpm- the alternator, starter motor, L:mmr.uﬁm

auge nrnd-.n carburet ((m including the PTC heater, oil
mNurw swilch, coolant thermoswitch, manual transaxle
reversc lamp switch, automatic transaxle inhibitor switch,
engine snd transaxle earths and the high and low tension
leads from the |yul|m| coil.

(21) On 18 litrc models, suitably mark and discon-
nect the following hoses in the engine compartment: the
ik sccvt it vocaen Iene. St B B ante,
eruise control vacuum hose from the inlet manifold if
applicable. purge control vacuum hose from the throttic
Body, heater hoses from the bulkhead fitings ensuring that
the spacers and O rings are not lost during disconnection,
and the fued supply and return hases from the fuc! rail and
pressure regulator ensuring tha the joints are covered with
absorbent cloth 10 resirict fuel spray on disconncetion.

NOTE: To disconnect the heater hoses from
the bulkhead fitting, compress the lock tabs on
each side of the fitting and carefuify pull on the
heater hose.

(22) On 1.6 litre models, suitably mark and discon
mect the following hoses in the engine compartment: the

Engine

brake servo unit vacuum hose from the inlet manifold, air
injcction hose from the sir injection pipe, fuel supply and
returs hoses from the fuel pump, vacuum hoses from
solenoid d, charcoal canister
il by ottt applicable and
the heater hoses from the bulkhead fittings ensuring that
the spacers and O rings are nat lost during disconnection

NOTE: To disconnect the heater hosex from
the bulkhead fitting, campress the lock iabs on
wach side of the fiting and carefully pull on the
heater hose.

(23) Disconnect the speedometer cable from the
wansaxle:

(24) On manual transaxle models, remove the cluich
slave cylinder retaining bolts und the hydraufic pipc
mounting bracket retaining bolts and position the clutch
slave eylinder to one side. clear of the transaxle. Ensurc
that the hydraulic pipe and hose are not damaged

(25) On manual transaxle models, remove the nut
and washess retaining the gear lever assembly stay bar to
the transaxle and slide the stay bar off the stud.

Remove the nut and bolt securing the gear lever con-
1ol rod fo the transaxle selector shaft and separate. the
control rod from the selector shaft




!i

Engine

‘Removing the engine and transaxie assembly from the.
vehicle.

(26) On automatic transaxle models, remove the
inner cable retaining clip and washer and the outer cable

NOTE: On models equipped with air con-
ditioning, place a piece of timber behind the
condenser to preven possible damage as the
‘engine is being manoewsred from the vehicle.

(36) Place the engine and transaxlc assembly on a
work bench and if necessary, dismantle the engine by

‘Installation i reversal o the removal procedure with
attention to the following poins:
(1) Install the engine and transaxle assembly side

the mountings. Tighten the mounting bolts (o the

ified torque.
(@ Install the front and rear transaxle mountings
and tighten the bolts and nuts securcly.

G Tnstll the dive shafs 2 doscived in the
Manual Transaxle. ve Shafts section

() Using new ghkzu instal the exhaust engine
pipe and tighten the puts securcly.

@ Conectal witngomectors and hoses secure-
1y to the positions marked prior to remov:

6y Pl the cngine and wansaxle with the comect

Cable from the transaxle

(@7) Remae e fange masand e mounting bk
et reaining polts and separte the exhaust cagine pipe
o o Chbaust AIOMG,

jubricant
On models equipped with power stcering. check and
f ncessry. eplenishthe powss ecring escroir Wil
the correct grade of lubrics
) Filllhewnlmg)yqzmnsdtv:nhedmlﬁccw‘—

(28)
decrived in the Manual Transaxle and Drive Shafts sec-

orn Auach overhead liftng equipment o the engine

il
(30) Remove the nuts retining the e et

@) " Start and ramth engine unil i reaches normal
operaing emperatseand check forfuc, i conlnt and
‘exhaust leaks. Rectify s

4. MANIFOLDS

AND INSTALL INLET MANIFOLD

ber from the vehiclc.

(32) Remove the retaining bolt and nut and remove
he damper from the right hand side engine Mouning.

(33) Remove the through bol and the rtaining nuts

ing from the vehicle.

NOTE: On air conditioned models, it will be

ASSEMBLY
16 um mau,
in the cooling sysiem as described in the

Cumm, .m Heating Systems sction.

@) Disconnectthe

@ Rﬂmvﬂhwclﬁnﬂaﬂuﬂﬂy,cmvlem with
the resonance

(&) Disconnecthe; e ol cabl from he mounting

Mmmr pipe mounting bmdm and move

) Dicoresss the heater hose from theright hand

the bracket o gain clew

(34) Remove theretining bolts and nuts and remove
e et hand side cnginc movning sserbly from the
vehi
i) Ensure thaall h witing and boscs hive bect
disconnected from ine and transaxle assembly and
cretuly i e amenbly outof the engine compartment
ing that nothing is damaged during the removal.

m brake servo unit vacuum hose
lmm lh( et sl
the PCV valve from the rocker cover.
) Sekably mark and disconnect il the vacuum
from the inlet manifold.

NOTE: It will be easier to disconnect the dis-
utor vacuun advance hoses from the dis
sributor.



(9) Disconnect the wiring from the coolant thermo-
ic o o o endof el Ol

Disconnect the coolant hose from the left hand
6 o e s il s 16 automatic trans-
e mocel,remone e

Engine

the air flow meter and all associated hoses and air ducts,
from the vehicle. Refer o the Fuel and Engine Manage-
ment section if necessary.

5)" Disconneetthe thotl cable s f spplcabl,

EGR
) Disconnect the curburettor and the PTC heater

i
the cable tie and lift the wiring hamesses over the fucl

(12) Disconnect the fucl supply hose from the fuel

(13) Disconnect e choke heeewire from heaer-

¥
2 & 800 &
Inlet manifold components. 1.6 litre model.

e

bracket and the throttie body.
(6)  Suitably mark and disconnect all the cook
vacuum foses and the clecrical wirng from the

inlet maifold and plerum
Remove the s etaining he inlet manifold o
the k)wer nppon i
e s reuaining the lower support
St engine crankcase and separate the bracket
from the inlet manifold.

(9) Remove the nuts retaining the inlet manifold to
the cylndr hesd and remove the nlt manifold and
plenum chamber as an assembly from the engine.

Halison A vei o e el pocadure with
attentian to the following points

) Bosue thas al caben and ol gasket el is.
cleaned from the manifold

@) ('hnxllhcmallnghunhhtmam(c!ﬂh\wuc«
sive distortion with a

fold retaining nuts o the specified torgue in the fo
lowing sequence: upper cenre, lower inner, upper intcr-
it lower outer, upper oute

(@) Connect i he hose
positions.

£5) e conling sysiem s dscibed nhe ool
ingad Hestin ystems sect

Runthe engine and check orfeaks. Rectify as

L

TO REMOVE AND INSTALL EXHAUST
LD

.
and wiring to the marked

10 the following points:

()
et retaining bolts and sepurate the exhaust engine pipe

from the manifold and cylinde head aces

(@) Remove the retaining bolts and remave the heat
hield

@)
R i i edge and feeler
) Usc 8 new gisket and casure tht ll manifold

(3)On 1.6 ltre models, remove the retaining nuts
2nd depeate the Mt il e fio thel exhacst
fold and le models. remove

EGR

(4 Ensore thatal
positions and that the wiring i securcly con-

Fill the cooling system as described in the Cool-
Heating systems scction.
Run the engine and check for leaks. Rectify as

e Management
[ S g battery terminal.




Engine

&) On 18 i model,discomncthe oxygen s
sor wiring connecto

Remove e extaust manifold bolts

e and emove he exhaust manifold from the

Insalaion sareversalof e removal procedure with
aeniont the fllowing oin
o Eamene tha o o ek ol i
cleased from the manifold and & head faces
@ ()vn\!muu\mg(.\Lenllbemlmdnl-ﬂov:xs:ﬁ—
sive disorton with 4 s it edge and fecler ga
\ ncw gasket and ensure i m\mmmg
n..m nnd outs e v tghcosd inthe specified
cngine and check for feaks. Rectfy a5

necessary.
5. TIMING BELT AND SPROCKETS

TO REMOVE
(1) Disconnect the negative battery terminal
(2) Raise the front of the vehicle and support it on
chassis stands.
(3) Remove the retaining bolts and remove the en-
inecompartmentlwer cove fom below the right hand
end of the en
@) 1f the vehicle is equipped with power stcering
andor i conditioning, loosen the applicable mounting
‘and adjusting bolts and remove the drive belt from the

@
by

i

Timing belt upper and lower covers.

Diractional arrow marked on the timing belt
"of the camshaft sprocke timing marks.

and aligament

£or. Loosen the water pump drive pulley retaining bolts.
(5) Loosen the mounting and adjusting bolts and
remove the alternator drive belt from the engine
T " Removt the eeiing NS and remove he dive
puley from the vt purp
ov e eaiing bl andemove e ptc
and pullcy from e cod ankshat

Timing belt, tensioner and components.




®

Engine

IF necessary, recify any

oo o e RO 0 g
‘hlﬂnwumvtr-ndunﬂmmheupm
) Remove the crankshaft bolt and guide plate from
e n[mc:nmblul
the high tension leads fromthe spark
and remove the spark plugs from the engine.
12) Rotae the engine uni th camstiat procket

o priorto; luwwln[ the belt.
NOTE: The manufacturer recommends
renewal of the timing belt at intervals of

A iwist. the belt or bend in
excess of a 12.5 mm radis.

(3)  Checkthe crankshaftand camshaft sprockets for
e

wear and damage

sary.
(@) Inspect the tensioner pulley for smooth and
as necessary.

(16) Remove the crankshait
crankshaft. 1f

M pcesiry e
seal from the oil pump housing.
(17) Lock the camshaft using an open ended spanner

o

A

amshaft sprocket etining bolt. Remove the

o 1 e o
remove the oil seal from the cylinder head.

CHECK AND INSPECT

Do

‘measurement A to Specifications.

(5)  Measure the tensioner spring free length. Renew

ing solvent on any components.
| (@) Inspect the timing bt for damage or wear.

(6) Check the. e for Jeakage. If
renew the water pump as described in the Cnulmg ]

of the rubber. Chck to casure that the bel is not
‘with oil or grease. Renew the beltif any of

TOINSTALL.
Installationis areversal of the removal procedure with

shatt sprocket,

1o align the

ing points:
(1) I removed, install a new crankshaft andor cam-
s r—— shat oil seal ensuring that the ol seal and the seal recess
i facing towards the inside of the.
% @, nsall th camsat and
1k cabiot i Bl Y cnuhal proces
etining bolt 1o the specifed orge.
NOTE: The taper on the crankshaft sprocket
ulf ey .
) Check that the timing marks are g, 1f
rotate the camshaft or
o timing
() Installthe tensioner pulley. Lever the tensioner
golley evay fom e dive ek ] e sl o fully
emporarily securing
) B that the g be i Soaghly lean

prior o install
O st th timog bet o the engd, Wit tho
jack of




Engine

1 the original belt is being installed. ensure that the
A is

of otation.
(1) Loosen the tensioner pulley securing bol
ety mnats the crankinaf clockwise e
plete revolutions and check that the timing marks arc
aligned
1 the marks do not align. remove the timing belt and

(13 Instll the crumkahat pullzy and tighten the
retaining bolts o the specifi

(14 Install and adjost e ngine drive beli) a8
described in the Engine Tun

6. ROCKER ARMS AND SHAFTS

repeat operations (3) 10 (7). TO REMOVE AND DISMANTLE
8) Ti (1) Dis 1
specified torque. (2) O 1.6 liire models, proceed us follows:

Timing mark alignment.

© Apply 10 kg foro aganst the siming bek
‘midway between the camshaft sprocket and the crankshaft
sprocket and measure the b

\f the deflection s not 11-13 mm, repeat operations
@) and (8).

(10) Instalthe crankshaftsprocket guide plate ensur-

sprocket
(11) Prevent the crankshaft urning and tighten the
crankshaft sprocket retaining bolt o the specified torque.
(12) Instal the timing belt covers.
Tighten the retaining bolts 1o the specified torque.

(a) Disconnect the outer throttle cable from the air
cleaner bracket

(b) Remove the retaining bolis and the wingnt,
remove the ir cleaner

disconnect the vacuum
‘assembly from the engine.
() Disconnect the outer throtile cable from the
rocker cover bracket, and remave the boll eaining the
wiring comnocir racket o the rocker cove
3) Disconnet he engine v v(nuh\llm\ {hoses and the
vigh easion eadsfrom the oo
Remove the n.-umm; £ ol and. remove the
rocker over rom e

aila 252
TRl i




(5) Progressively loosen the rocker shaft retining
ol in spiral sequence begiming with the uter bt
‘and ending with the centre bolts. Refer 10 the iilustraion.

Engine

0 Amrmu: AND INSTALL

bly s S kel of e dimanting proceduee
w.m auzmmn 1o the following poir
i

e
in position. Suitably mark the installed position of cach

I
e ol Caviy s o g o1 400
also apply il o the lifter assembly.

C:

() Using clecrical wpeor an civalen mehod. poccdre. - ;
0 avoid disturbing the lfter O rin WL 8ot ¥

(8) Suitably mark the installed position of cach

@) Ah:mbl:l}wnxk:nhniummrevmumr

shafts, keeping the components inthe order o their
al.

Wash all components in cleaning solvent and
co air,

Inspect the rocker arms and shalts for wear,

and i sorng o the ocker arm beck

be comected with an il sto o com-
s a5 ecessary

ing point
@) tnstal the componcnts 1 the postionsacked

prior 1o removal
As the assembly progresses, install the ocker

ponents in 3

&) ol e tecker skt asvenblies 10t posc
tions marked prior

), gty iy ngmn the rocker shaft retaining

8

e O ol o e Wil e ook ot
f the

rocker cover gasket is serviceable and
Belng Pk ool apply  bead o scaant

g
the gasket 10 the groove.

TE: When a silicone sealant is required on
e engines, ensure that it does nof con
tain acetic acid which may damage the axygen

7, sl e rockercover 1o the clinder head and
sahien the bol b hespcifed
sl he tming el Cove o the focker cover
thh(gn;kmmmnxbdnmhwmﬁulmmm
(9) Comnest the engine venilaion hoses and

| (3)  Measure the diameter of the rocker shaf and the

(1) On 6 litre models, proceed as follows:
() Install the wiring comnector bracket tothe rocker
cover.

"To obtain the oil clearance. subtract the rocker shaft
from the rocker arm bore di
If the oil clearance exceeds Specifications, renew the
components.
(4)  Examine the contact face of the hydraulic iflers
wear or day

mage.
If necessary. remove the PR e
arm and install a new lifer assembl

Non To prevent possible damage o the

(b) Connect the outer throttie cable 10 the rocker
cover bracket.

Check and if necessary, S o gl cabe m
described in the Fuel and Engine Management

©) . Connec the vacuirn hoses and e the e

‘Tighten the retaining bolis and the wingnut securcly.
(@) Connectthe outer throttle cable o the air cleaner

(1) Startthe engine and check for correet hydraulic

e

(S) _Prior 0 assembly, ensure that all components
tharoughly clean and free of dust and lint.

NOTE: It may be necessary 1o run the engine
forup 0 10minutes before the hydraulic lfters
‘operate correctly.



Engine

7. CYLINDER HEAD
‘Special Equipment Required:
‘l‘om—.‘kn—!w—\‘nnm

Tothepeet — ~ Disl gauge, straight edge
To Measure — Micrometer

TO REMOVE AND INSTALL,

NOTE: It is posible to remave the cylinder
head with the manifolds in position. The fol-
is i

{12) Progesively loosen mx remove the cylinder
head boltsin a spiral with the outer bolts
and ending with hecenre e botts. Relev o the llustration.

(13) Caret finder head from the
cylinde block: and remove the . e cpes o
vehicle.

NOTE: Do not plce the cylinder head foce
down ona steel wor face
I b g Cover e besch it coh
and rest the cylinder head on is side.

when,

(1) On 1 8litre models, depressurise the fucl system
() Disconnect the negative
() ummm«umnwm.nmg
cmumuuin;m

Ensure that the gasket surfaces of the cylinder
are perfectly clean and free

" Check the cylinder head for distortion diagonal-
ly and lengthwise using 2 sruight edge and fecler gauges.
, Geck Specifcaions for dmonmn timits. If the

(s) Remove the timing belt as previously described
u

m Check the eylinder block for distortion

,ua emoved the ¢ distributor as described in the
Electrical System secti
6 Remove the rockesarms and shal s reviusly

gaoges. I the block is distorted beyond Specificaions, i
sary 10 remove the engine and have the bloc)
machined
@

(7) Disconnect the earth leads from the cylinder
head

{®) Discomect the witng from the 0 pesre
switch and the coolant thermoswitc

() Disconnet e top adaor hos from the
thermostat

10y 1f applicable, remove the rerigerant pipe

ing that the gasket is comrectly posi
dowels and that all holes are aligned.

(5). Lubricate the cylinder head bolts sparingly with
clean engine oil and tighten the bolts 10 the specificd

joned on the locating

with the centre bolts and working outwards. Refer to the
sraion

(11) Remove the heater pipe mounting bracket
etaining bol from the cylindet head.

wdu\! descibed under e ppropraie heading.
7) _ Fil the cooling system as described i the Cool-
ing n...n Heating Sysiems section.

un the engine and check for leaks. Rectify as
-

TO DISMANTLE

NOTE: Overhauling the cylinder head re-

quires the use of specialised equipment.

Buying or hiring this equipment s usually wo

cxpensve whew oreing o ige ylinder
head.

Overhauding the cxlinder head is best left
toa worishop Rt e oo
. Soml okt b o cylinder head
mmm service whic luces the
o fthm thasth venite 1 4 the roa.

(1) Remove the retaining bolts and remove the
k




Using a dial gauge to measure the camshaft end float.

@  Remove the enperiee guge senderfrom the

i e v KO SR o
inder head
e e e i ol g 4.

inspect and rencw the camshaft of the thrust plate
the end float exceeds the specificd maximum.

(4) _Using an open ended spanner, lock the camshat
by gripping the hexagon arca of the shaft adjacent (0 the
amshat sprocke.

(5) Remove the camshaft sprocket retaining bolt

-m ave
Eoust vnv:

Inlet and exhaust valve components.

end of the valve stem 10 prevent damage t the valve guide
‘and withdraw the vale.

(12) Remove the remaining valves using the same
procedus, Plce th vlves i  rack o tray i theorde of
removal 1o ensure assembly ( the original loc:

13) Remove and discad th afl sea foom the ca-

(7) Carcfully imk-lhc«mvshnliﬂmn!me:vl\mkr
head ensuring that the cam lobes d

the cylinder head.

g suefacs t the cyindor head
() Clean the deposits from

bers cnsuring that the gasket face s ot scratched or

damaged.

(9)  Compress the valve spring using a valve spring

e

TO CLEAN AND INSPECT
(1) ly
are burnt of cracked.
the combustion cham- (2) Using a sharp scraper, carefully remove all
ces o s from e cylide o Remonell oebon

depoits from the cylinder head using a rotary wi
and clectric drill. Do 0 use a wire brush on the cylmdﬂ

NOTE: If difficuty is

(3) Clean the valve guides using  piece of wadded

ing hevabe sprin rtaine from b5 mu.-u
oply light presse 1o the tave pring

e Frsor and ap it lge of heetanes e
Soh foced hammer,

(10) Release the spring compressor and remove the
1gs and.the valve spring seat. Remove

il scal from the valve guide.

(1) Using a small file, remove any burrs from the

Thoroughly clsn th cyinder heod incleaning
vt utag £k

Sk the ylinder boad for cacks and pect

s passages for corrosion.
{60 Check e cylindes head mosing fce nd e
o faces for distortion
g g e R gnugrs
Y ihe istorion exceeds
cylinder head. If it is

s ions, machine the
b ol



Messuring the free length of a valve spring.

) lspette v e fcgroovepiting ad
the valve tips for et or danage refuce the

‘odge and feeler gauge.

valves to ‘machine the valve siem
Uptiecca avalve efciag fooeis
¢ head margin s lss than Specificaions
the v

i face
or if the cylinder head height is not within Specifications,
renewthe ylinderhead,

(7) Check the condition of the valve seats and if
necessary, cut the seas using a valve seat cutter, 1o the
comectangle and width s specifed

® e valve stem to valve guide clearance
using u dial gauge. Raal th valv 1 i oigioat valve

(10 ot ech vaive ok un,.m.x valve guide and
with the val dance between the
alve ||||md he vaive spring sea
ight is between the allowable limit and the
e AR, it Y Spng S
I e vlve e intalled eight exceeds Speifica
ik ekl

stem, slightly above the valve guide. Opmlhe\nvnllgm-

dial gauge reading. If the reading exceeds

g
11 vale sprng s crcked o s fss leagth s oo

measure the valve stem with a micrometer. If Fageo

1o renew the valve guide.

NOTE: If it is necessary to renew the valve
uides or machine the Valves or seats it s
rformed by

mm,mm that this w
an engine reconditioning wmhho

Measuring the valve stem diametor. Note that the

(12) Check l)wvllvnxpnnxxk\rdi\mmunn.ﬂng.uﬂ
sauare. Renew valve seings that ar disored b
Specifictio

(3) l.:p  the valves to the vlve seats using lpping
compound. Sparingly apply @ smear o

true and

‘seat has been oblained
a e.m,u “iha all valve Tapping compound s
removed from the valves and the combustion chambers.




TO ASSEMBLE
y is a reversal of the dismantling procedure
Wit stinton o e fllowing pims
all component contact surfaces with
A
)" Cong bl i areulyfnsal the vave
stem seals 10 the valse guides. hat the seals are
nstalled squarcly and mmpltv:ly onto the valve guide.
@) Install the valves to their guides. With the valve
o, messue m s cween the valve tip.
andithe valve sprin
If the heigh iy between ihe slovable lmit nd the
maximurn figure, shim the val
I the viie s nvtaliod efgh Sroveds Specifica-
the cylinder head.

spring retainers showing the diferent shapes for
the nlet and axhaust valves.

) sl hevalve sping seas. I ocessry nsll
cer between the cylinder head and the valve spring

O otoalthe valvesprings.ensring that e closer
coils are installed towards the cylinder
6) sl e o, mm».(lﬁ-:\nl\csmmmﬂ
l the reaining collet, ensuring that the collets are cor-
seated before eleasing the valve spring compressor.

NOTE: The retainers for the inlet and exhaust
valves are different. Ensure that the smaller

* diameter retainers dre installed 10 the exhaust
valves only.

Cylinder head showing the valve arrangement.

T iyt top ofthe vlve st witha soft
faced b 0 el he olles n
Using compressed air,ensure that e cyinder

head ol alccs e Bepengh

©) Ensure tht th camshafberings e thorough-
Iy cleaand ost them inclenengine ol

10 Too s el st b st sroche
end of the cylinder head. Lubricate the o1 yea and the
eylinder head recess with clean engine oil and instal the
seal unil it level with the end of the cylinder hea.

(11) Carefully side the camshaft
head ensuring that the cam lobes do not damage the
ing sufacs. nstall h thrst e 4 et . e

(12) Install the cylinder head 1o
viously described.

8. CAMSHAFT
‘Special Equipment Required:
To Inspect — Ve blocks, dial gauge, micrometer
TO REMOVE AND INSTALL
(1) Remove the cylinder head as previously
scribed.

@) Measure the camshaft end float using a dial




s

Engine

Camshatt and components.

s Inspect and renew the camshat or the thrust plate:

£ Ussgsmicsoc, measure the camshaft jo

nal diameters at & minimum of two places o assess size
oniy Renew the unnluﬁ iftheovlity s excesive
the diameter is below the specificd minim

o asse i b cylnder head bearing housing
diametecs and renew the cylinder head or the camshaft if
the ol lsrance s exceive

(5)  Inspect the camshaft lobes for wear, piing o
o s fing Using a micrometer, measure the cam
Iobe heights at two places across the cam lobe and rencw

(3)_ Using an open ended spanner, lock the camshaft
gripping the hexagon area of the shaft adjacent to the

it sprocket
Remove the camshaft sprocket retsining bolt

NOTE: If pinting or excessive wear is apparent
on the camshaft lobes, a thorough inspection
of the

‘Remove the thrust plate from the camshaft bear-
ing hu«)\l\' i the distibotorend o the clinde head.
Carciully slide the camshaft out of

9. SUMP AND OIL PUMP PICKUP PIPE

ing surfaces in the cylinder head.
(7) Remove and discard the oil scal from the cam-
shaft sprocket end of the cylinder head.
stallation s areversal of the removal procedure with
atentionothe following o

(1) Raise the front of the vehicle and support it on
chassis stands.

0Dl e magios i

the sump drain plug and drain the oil

rom the gy, Il and ghten me drain plug to the

()
\l(lhccylvmel'leld

st sxhamt sniae e fom e
i brack-

theend of e cylinder head.

) Remove o remining boktt and remove the en-

with o g ol pio 1 asallai

Gy Cactully aldo i Camshat o the oinder

ad that the cam lobes do not damage the

g surfuces i thecylinder head.

(4)  Instal the thrust plate 0 retain the camshat.

(5) _Install the cylinder head 10 the engine as pre-
viously described.
TO CLEAN AND INSPECT

o Clean the camshaft and the cylinder head bear-
ing surfaces with cleaning solvent and dry with com-
mmﬂ it available

cover from below the right hand
end of the engine.

5 Ou s it et the retaining bolts

e the brace from between the engine crankease

Remne the sump reaiing bols and nuts,
S i
oty ut e salnt sealant between he sump and
the stiffener plate using a seal cutter or a sharp knife and
 the sump from e cogioe Ccrankease. Discard the
sump end se:

.vnn O 1. lire model prise between the

e-cnmdavwmnuumummzmmm.-.ndm
gavge. Renew the camshaft if the runout exceeds the
specified maximum.

pla
118 hire model,prise beween the outer rd,gt
o the iransasle end of the mp and the edge
of the engine c

© Re mnvelhemnnmlmlulmimmc\lnpn:k—
up pipe from the oil pump. Discard the
(D v ol taee o selan o he sump

he en
T11) Wash the fnside o the sump to remove carban

and g deposs.Check orany metal degosis which
oy e o bwr g filure.

) Inspectthe sump for doms and cracks ordamage
o he mating Tce. Inspectthe theads on the sump dran
pl\l;lndlhuwmp for damage or wear. Repairor rencw as
necessary
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