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BRAKES

ANTI-LOCK BRAKING SYSTEM (ABS)
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ABS

DRIVING WITH ABS, MAINTENANCE

Instructions

When ths ignition is switched on, the *ABS' symbol in
the instrument panel illvminates and then goes out after
approximately 4 saconds,

If the ABS ielitale either does nat go out or comes an
intermitiently while driving, then there is a fault in the
system.

With both ABS-2E and ABS -2EH, diagnosls can be
made elther with the diagnostic switch KM-640 in
position "K* or with TECH 1 Scan Tool, fitled with the
87-94 ECU Program Module.

After driving off from rest, the ARS carries oul a seli-
test which may be audble a5 a noise from the return
pLImp.

When braking hard, the vehicle remains free from whee|
fock until the vehicle aimost stops (approximately 4
kmy/h}, thus guaranteeing vehicle contral,

Braking in the control range of the ABS is indicated to the driver by 2 puising of the brake pedal, combined with noises
from the return pump, warning him/her to adjust his/her spaed in relatlon to the road surface conditions,

If a defect occurs in the ABS, the ABS talltale lights up, indicating that tha ABS is inoperative. However tha conventional
braking system remains fully functional. Should a defect become apparent, the vehicle should be checked and fur rapaired
43 s00n as possible by an awthorksed Holden Dealer.

Mainienance

To fatlewing points must be obsarvad when working on a Calibra vehicls fitted with ABS:

— When carrying out electrical welding operations, the wiring harness plug must he removed from the elactronic control
unil.

— During peinting operations, the electronic control unit may be axposed to a maximum temperature of 85 °C for a shart
time and for a longar term - approximataly 2 houts, to a maximum of 85 *C,

— After wotking on the braking system, it must be bled and a oressure [hspection carried out.

— All connections are 1o be checked far leaks, '

— Ensuts that battery cable connections are clean and tight,

— Do not use a 'quick’ baltery charger to star the engine.

— Enzura all wiring harness cannections are saund.

— Never unplug the wiring harness mulliplug from the electranic contral unit o plug it in, while the ignitien |s switchad on.

Generai Information Before Repairs on

the ABS TEGCH 1 SCAN TOOL
After operations that affect ABS components (2.q.

accident repairs), the entire ABS must be checked, I—— ——
With either ABS-2E or ABS-3EH: ]
System checking and diagnosis can be mads sither with ] o]
the diagnostic switch KM-640 In pasition "K" or with

TECH 1 Scan Tool, fitted with the 87-94 ECU Program ] -
Module,, _—

Alsa refer to the "ABS Checking Procedures® included in il D D D
this Section, .

Function Check

After work on the braking system has been completed,

where ABS companent have NOT been involved, a

simple function check Is sufficiant,

After starting the engine, the ABS teltale In the
Instrument panel, must go out.

Important]

Tha brake master cylinder an Callbra vahicles fitted with
ABS are not serviceabls and if found to be faulty, must
be replaced as a camplete unit.
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ABS

;Iydraulic Modulator, Remove and
instali {ABS -2E and ABS-ZEH)

Remove, Disconnect
cround cable from battery.

Top up brake fluid tevel io the 'MAX mark In the mastsr
pylinder re servolr,

Remove, Disconnect

Caover from hydraulic modulator

Wiring hamaess plug connection {1).
Solenoid valves plug connection (2].
Brake lines fram the hydraulic modulator.

Iif necessary lines may be carefully pushed aside put all

. opanings must bs plugged.

Remove, Disconnect
Ground cable from hydraulic modulator.

Hydraulle modulatar from bracket - tit slightly and
remova upwands, '

When ths hydraulic medulator is 1o be replaced, plug all
fitid openings and remove both relays, if possible.

Inspect

Hydraulic moduiator bracket for a sound seating - clean.
Bamping bearing for good condition and corract seating.
Install, Connect

Bround cable ta hydraulic modulator.
Hydrauile modulator to bracket,

Braks line union nuts to madulator,
Tighten ({Torqua)

Hh'drau]ic: maduletor to brackst............... BNm
Brake line union nuts.............ccoo.oo0..oo.. 16 NM
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ABS

Install, Connect

Wiring harness plug connection (1)

Solencid valves plug connsactian [2)

Eoth relays {if passlble}, cover to hydraulic modulatar,

Remove cap fram bleed screw and bieed brake system
and check for leaks,

Important!

Always bleed the jront brake circuits first, on Calibra
vehicles fitted with ABS.

Carry out 3 function check,

Electronic Control Unlt (ABS-2E)

Important!

Only remava electranic contral unit when 1he ignition is
switched off and the battery ground, disconnectad.

Remove, Disconnect

Caver of cantrol unit from left reinforcement.
C-ontral unit from bracket

WWiring harness piug from control unit,

Install, Connect

Wirlng barness plug in the brackst on the conticl uni,
Push until the catch clicks in with an audible sound.

Canfrol unit in bracket.
Ground cahle to batiery.
Carry out a function check.
Instalf cover aver control unit,

Electronic Control Unit, Remove and
Install (ABS-2EH)

Important!

Unly remave electronic contro! unit when the ignition is
swilchad off and the battery ground, discennected.

Remove, Disconnect

Ground cable from battery,

Cover from hydraulic madulatar.
Wiring harness plug connection fi).
Solenoid valves plug connection (2,
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Remove, Disconnect

ABS

Relay for solenoid valve

poss i y Telay for pump meotor, if
ossihle.

Wiring harness plug (13

'ﬁ Fastaning boits [2).
Ramove caontrol unit.

Install, Connect
It reverse order,

Tighten (Tarque)

Contral unit fastening bolts_............ 1.5 Nm

Q Wheel Speed Sensor, Remove and
Install

FRONT WHEEL BRAKE
Remove, Disconnect
Ground cable fram batery,

Wiring harness phug from bracket an whaet well,

Wiring harness plug from wheel spaed sensor plug.
Wheel spaed sensor cable from retalning clips,

Wheel spaad sensor from. bracket - lsver out with &
sCrawdriver,

Install, Connect

Wheel speed sensor ta bracket. Coat metal housing of

wheel speed sensar with iithium bearing grease, NLGI
No, 4 EP,

Tighten (Torque)

Wheel speed sensor ta bracket .., 8 Nm
Install, Connect
Y¥neel spaed sensor cable in retaining clips.

’ Wheel speed sensor plug to wirlng harness plug
’ Wiring plug in bracket on whee! well.

Grauvnd cable io battery.
Carry out a function check,
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ABS

Wheel Speed Sensor, Remove and
Instalf

REAR WHEEL BRAKE

Ground cable from battery.

Wiring harness plug from bracket on vehicle undarbody.
Wiring harness piug fram wheed speed sensor plug,
Wheel spesd sensor cable fram retaining clips.

Noie:

[Mustration C 9077 shows the rear whes| speed sensor
for 1he 4WD Caiibra, while iliustration D 2248 shows the
FWD version.

Remove, Disconnect
Whee! speed sensor with spacar ring.

[nstall, Connect
Whee| speed sensor with spacer fing.

Beiore installation, coat metal housing of wheel speed
gsnscr with lithium bearing grease, NLGI No. 4 EF.

Wheal speed sensar in clips.

Wheel speed sonsor plug to wirlng harness plug,
Plug cohnector to bracket,

Ground cable 1o battary,

Inspect

Wheel speed sensor ajr gap 1o pulse ring,

With 4WD only:

Specification = 0.5 - 1.5 mm,

Adjust by placing spacer shims urderneath sensor
carry out funclion check.
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ABS

Relay for Sclenoid Valve or Pump
Motor, Remove and Install

(ABS-2F/ABS -2EH, up to MY33'%)
Important!

As of My 83V, the relays are an integral part of the

control unit and can therefore cnly be raplaced with the
control unit,

Remove, Disconnect

Ground cable from battery.

Cover fram hydraulic modulator,

Relay for solenoid valve and ralay fro pump motor.

Install, Connect

Relays.

Caver of hytlratslic madelator,
Ground cabte ta battery,

Carry out function check.
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ELECTRICAL EQUIPMENT AND INSTRUMENTS
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ANTI-THEFT WARNING SYSTEM

GENERAL INFORMATION

The electronically confrols Anti-theft Warning System (ATWS) ensures a high degree of safety from vehicle break-ins,
robbery and vehicle theft. The ATWS is used in cenjunction with central door locking.

The ATWS monitors the doors, luggage compartment, passenger compartment, engine compartment, radio, luggage
compariment and spacial cireuits in the vehicla. Also as of mode year 1993, the rear window is menitored via the rear
window tiemist heated wires,

Twa ultrasonic maduies menitor the vehicle interior. Tha madules are positionad in the headlining above the B pillars. The
housings are coloured to match the headlining.

A signai sent from the ultrasonic sensor is compared hundradths of a second later with the echo registerad at the sensor.
The sensor is swifched over from the sender to the receiver. After every activation process, the contral unit learns how the
echo looks in a normal state, As saon as the signal deviates from the state, the waming signa! is trignered,

Ultrasonic module, passenger side

This ultrasonic module employs two ultrasonic sensors
and a light diode. The light diade serves 1o indicate the
condition of the ATWS and 0 send out the alarm and
trouble blink code.

1. Ulrasonic sehsar
2. Light diode

0 2041

Ultrasonic module, drivers side

When the ATWS i switched on, the interior can he
imtentionally excepted from mohitering {i.e, when
arimals are to remain in the vehicle}, Ta do this, actuate
the button al uitrasonic sensor on the drivers side befors
activating the system,

1. Ullrasonic sensar
2. Key butlon

(1 2042




_ANTI-THEFT WARNING SYSTEM

Al the same time the drivers doer is closed - in the anti-
theft position - the ATWS is switched on by tuming the
key 90~ to the right, and turned off by turning the key
apprax. 12Q° o {he laft,

The luggage compartment lock can be deactivated /
aclivated only if beforehand the ATWS has been
activated al the lock on the drivers door.

Aiter being switched on, the ATWS indicates alarm readiness by illuminating the light diods in the ulirasonic module an the
passenger slde for 10 seconds. Dyring this time the contre! unit carries out a self test. After a period of 10 seconds and an
additional 10 seconds after exlinction of tha LED, the ATWS is activatad. The correct functioning of the ultrassnic sensors

requires that all windows and tha sun roaf be closed.
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- ANTI-THEFT WARNING SYSTEM

SURVEY OF COMPONENTS

1 — Control unit K94

2 -~ Ultrasonic sansar with LED

3 — Ultrasonic sensor with probe

4 — Radio contact

5 — Baonnet contact

& — Horn, anti-thefl waming system

7 — Relay, slarter circult interruption K3

D 1982
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ANTI-THEFT WARNING SYSTEM

CONTROL UNIT FOR ANTI-THEFT WARNING
SYSTEM, REMOVE AND INSTALL

Remove, Disconnect

Disconnect batterny.

Glove compartment — group D (Mixed-air Heating {Intarior)
Remave and instail Gomplately).

Upper air duct, fastening belt, cantrol unit — towards front, wiring
harness plug above.

Instail, Connect

Wiring hamess plug, contrg! unif, fastening bolt, air duct, glove
compartment.

Raconnsct battery.

ULTRASONIC SENSOR, REMOVE AND
INSTALL

Hemove, Disconnect

Disconnect hatterny,
B pillar trim — unscraw and pull out above.

Trim for ulira some sensor — pull out downwards.
Ultrasonic sansor, wiring harness plug.

Install, Connect

Wirng harness plug, uitrasonic sensor, nm.
Ultrasonic sensor, B pillar trim,

reconnect batiery.
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_ANTI-THEFT WARNING SYSTEM

BONNET CONTACT, REMOVE AND INSTALL

Remove, Disconnect

Bonnet centact — press in tongue at plug CAsing Using
screwdriver, wiring harmess plug.

Install, Connect

Wiring hamness plug, shap in bonnet contact.
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ANTI-THEFT WARNING SYSTEM

Block Diagram, Anti Theft Warning System

Left ultrasonic

Sensor

Hight ultrasonic

sensor

Luggage compartment

lidHailgate contact

Honnet contact

Uoor contact

Radio ground

Tailgale screen
contact strips
(Estale only)

Sensilizing (door lock/
lUggage compartm, lock)

Turn signal monitor

Qperating key in

(driver's side)

Signal level

uitrasanic sensor  —@

Tar_ (a0, Ter, {15)

ATWS
control unit

Visual signal
SEensor

Acoustic signal
SEN30T

Relay Ter, 50
[drive away lack)

Ultrasonic sensor

LED ir
ulrasonic sensor
[passenger side)

Diagnostic
cannection
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ENGINE SHORT BLOCK
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DOHC ENGINE - ENGINE SHORT BLOCK

Engine Damping Blocks, Replace

Remove, Bisconnect
Ground cable from battery.

Install, Conneact
Engins to Engine Holder KM-263-B.

Remove, Disconnect
If fitted, the lower engine cover.

Replace Right Hand Damping Block:

Remaove, Disconnact
Protective covar from wheeal weli.

Engine damping block from side member {1).
Lower engine slightly.
Boits (2) from the halder,

Install, Connect
Engine damping block ta bracket.

Tighten {Torgque)

Engine damping biock ta bracket............. 35 Nm
Bracket to cylinder block.................e... 60 NmM
Engine damping black ta side member..... 65 Nm®

* Use looking compound 1o Holden's Specification
HN125§8, Lactite 242 or equivalant.

Front Left Hand Engine Damping Blogk,
Replace

Hemove, Disconnect

Engina damping block from side member {1).
Engine damping biock from bracket (2).
Tighten (Tarque)

Engine damping block to bracket ...,...... ... B0 Mm
Engine damping block to side member ..... &5 Nm*

Use locking compound ta Holden's Specification
HN1258, Loctita 242 or aquivalent.

*

J - 340



DOHC ENGINE - ENGINE SHORT BLOCK

Replace Rear Engine Damping Block:

For G 20 XE Engines:
Remove, Disconnect

Engine damping block from fromt axle bady (1)
Engine damping block from brackei (2).
Bracket fram transmission (3).

Tighten {Torque}

" Bracket to transmission ... e, 60 NM*
Englhe damping btock to bracket ... 45 fNm
Englne damping block to fronl axle body .. 40 Nm

*  |Jse new locking plates.

For C 20 LET:

L ower front axle body, Refer to Section £, "Frame, Front

‘{F\Jiﬂlaeel ?uspansiun Systen, Wheels and Tyres', in
olume 1.

Remove, Disconnect
Engine damping biock from bracket.

Tighten (Torgue)
Engina damping Block to bracket ........... 45m

Install, Cannect
Front axle body.

Wwith all Engines:

Remove, Disconnect
Engine Holder KM-263-B.

Install, Connect
Engine lower cover,

Ground cable to battery.

Engine without Transmission, Remave
and Install ¢
(C 20 XE without Poi Flywheel)

Remove, Disgonnect

Bominet, enging compertment cover.
Ground cable from battery.

Lower coolant hose from radiator (arrow).
Fan motar wiring harness plug (arrow;.

Remove, Disconnact

Air intake hose {1],' wiring harness plug {2) from mass
air fiow meter, idle speed adjuster hose (3} from pre-
voluma chamber, '

Pre-volume chamber {4) wilh mass alr flow meter.
Wiring harness plug (5) from inductive pulse pick-up.

Air cleaner housing. Rafar to 'Air Cleanar Housing,
Remove', in the Section "Engine Timing Side, Air
Cleaner®, in this Volume.,

J - 34
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Remove, Disconnect

Coolant hose.

Wiring harness plugs {arraws} from tha thermosial
housing.

Performance header. Refer te 'Gaskel, Performance
Header. Replace', In the Section "Cylinder Head®, in this
Volume,

Remove, Disconnect

Wiring harness plug and high voliage cable from high
valtagae distributor.

Coolant hose from cylinder head, coolant hoses fram
coolant pipe. Use a suitable clean container to draln
coolant.

Multi-plug.

Hemove, Disconnect
Wirlng barness plug for reversing lamp.

Engine 1o body wiring harneas multi-phag.

Remove, Disconnect
Bowden cable.

Fuel lines, sealing first with suitable clamps to prevent
tuel spillage.

Hose connections (arraws) from cylinder head cover.

DOHC ENGINE - ENGINE SHORT BLOC

J - 3242
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Remove, Disconnect
Flug strip from injeciora.

Wiring harness plug {1) fram throtile valve swich
(M 2.58) or poientiometer (M 2.8).

Ground connections (2) from fusl distrlbutor pipa.

Wirlng barness plug (3} from controlled canister purge
valve,

Lay injecior plug strip towards the rear af the engine.

Remove, Disconnect
Brake servo vacuum line {(arrow) from intake manifold,

Alternator. Aefer fo the Section "Alternalor”, in this
Velume.

Coolant hose from the coolant reservoir tank.

Remove, Disconnect

Ciuich cable ftom the clutch release lever, the shilt rod
and shift guide. Refar to Section K *Clufeh and
Transmission” in Yolume 4.

Lipper fransmizsion bolts from the cylinder block.
Attach engine holdar KM-263-8.

Remove, Risconnect
V-helis for power stearing pump and A/C comprassor.

FPowar steering pump {arrows) from cylinder hiock. Lay
the pump and bracket to cne side,

Important!
| eave the hydraulic system intact,

DOHC ENGINE - ENGINE SHORT BLOCK
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DOHC ENGINE - ENGINE SHORT BLOCK

Remove, Dlsconnect >
Intermediate shaft bracket {arrows), from cylinder block, \ AU

Remove, Disconnect

Crankshaft pullay, using KM-321-A. Hold ihe tcothed
beit drive gear with MKM-604-21 {Tor< E 20) during this
Process,

Oil cooler linee and cil filter carridge. Use &
commercially availshla removal taol, Collect oil with a
suiiable sized clean container.

L 2187

Remove, Disconnect

Fastening bolt for the toothed belt drive gear, using
MKM-804-21 (Terx E 20). Hold the gear with hoiding
wranch KM-662-8, as shown. Follow manufacturer's
instructions.

Ramove, Disconnect

Clutch aszembly, Refer io Sectlon K, "Clulch and
Transmission®, in Volume 4.

Wiring harness plug for dynamic oil level check.
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DOHC ENGINE - ENGINE SHORT BLOCK

Remove, Disconnect
Engine damping hlock (1) from the side member.
Eracket {2} from the cylinder black.

Hemove, Disconnect

The lower fransmission bolls (arrows) from the cylinder
block.

Suppart engine wlh jack.
Remowve hoider KM-2632-E.

Attach IHiing cable to engine and suppart, puli the
transmission from the engine and remaws englne up
and out of the engine compartiment.

Install, Connect

Lower engine, allgning the sleeves in the rear of the
cylinder hlock, with tha transmission.
Tighten (Torque)

Transmisslon to cylinder block,
UPPEr BORS..... e e 7D NITL

Install, Connect

Engina hoider kid-2G3-B, then remove the supparting
jack.

Tighten (Torque)
Transmission to eyilinder hlock,
kowerbolts ..., TENM
Engine suspensien bracket to
cylinder biock............. v B0 NmM

Right engine damping b!ncktu

SIdE MEMBDBT . .ovvrvernnr... . BE Nm™

* Apply locking compound such as Loclite 242 ar
equivalent to Helden's Specification HN1254,

S
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DOHC ENGINE - ENGINE SHORT BLOC

Insiall, Connect
Wiring harness plug for dynamic ail level check,

Clutch assembly.  Refer o Section K, "Clutch and
Transmissian", in Yalume 4.

install, Connect

Toolhed balt drive gear to crankshaft, Use holding
wrench KM-662-A ta hold while tightening with MKM-
BO4-21 (Torx E 20)

Torque - Anagle Method

Fastening bolt for toathed bel
drive gear 1o crankshaft.. ... 250 Nm + 407 + 50°

importantl

Use a new bolt and apply grease to the threads hefore
instailation.

Install, Cannect

Crankshaft pulley, using KM-321-A, while hoilding the
toathed belt drive gear with MiKM-804-21 {Terx E 20).

Tighten {Torgue)

Lrankshaft pulley to taothe
belt drivegeaar ......._...........cccccoovieienn. 20 NmM

install, Connect
Oil filtet to oil pump, after filling with clean engine oil.

il coolar lines o adaptar.

Tighten {Targue)

Qil fiftar 1o oil pump.......ccocoeeeee ... 1B Nm
Cit cooler lnes to adaptor.................. 3B Nm
Note:

Use 1 thin film of clean engina oil on the new fiter ssal
ring, hefora |nstaliztion,

J - 346
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DOHC ENGINE - ENGINE SHORT BLOCK

i

Install, Connect
Intermediate shaft bracket,

Tighten {Tarque]

Intermedlate shaft bracket to
eyhinder block,........vc v 55 Nm

Instaill, Connect
Powsr steering pump bracket to cylinder block.
Tighten {Torque)

Power stearing pump bracket 1o
cylinder black. ............ooo o 40 N

Adjust

V-belt tsnsion. Hefer to "Checking and Adjusting -
Frocedures”, in this Volume.

Nats:
All ¥-belts have the samea tension specification.

Install, Connect
Transmission to cyiinder block upper bolts,
Tighten {Torque)

Transmissian to cylinder
Block upper Balis.......coceoi e FA MM

Install, Connect

Shift guids, shift rod and clutch cable. Refer to Seclion
K "Clutch and Transmissian®, in Valume 4.

Install, Connect

Alternator,  Hefer to the Section "Allernatar®, In this
Valume,

Coolant hozes to caclant resernvolr tank.
Tighten {Torque)

Brake servo vacuum line to
irake manifold ..o 20 N

J - 347
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DOHC ENGINE - ENGINE SHORT BLOCK

install, Connect

Wiring harness plug (3} and vacuum hose 1o controlled
canister purge valve. :

Ground connections (£} to fuel distributor pipe.

Wiring harnass piug (1) 1o throttle valve switch (M 2.5)
ar potentiamatar (M 2.48).

Injectar plug strip 1o injectors.

Check that all ground connections are in good condition
and secure.

Instail, Connect

Hose cannections (arrows) ta cylinder head cavar,
Fuel lines, Remove clamps.

Bowden cable. Install with no tensicn-on the cabls,
Engine io body harness multi-plug.

Reversing lamp, wiring harness pug.

Install, Connect

Mult-plug.

Coolant hoses to cooland pipe,
Coolant hose to cylindar head.

Wiring harness plug a high voltage cable te high voltage
distnbutor.

Install, Connect

Parformance header. Refer 'Gasket, Ferformance
Header to Cylinder Head, Replace’, in Section, "Cylinder
Head", in this Valume.

Wiring harness plugs {arrows) and upper coolant hass
10 thermastat housing,

D 2879




DOHC ENGINE - ENGINE SHORT BLOCK

Inztall, Connect

Alr cleaner housing. Aefer to ‘'Air Cleaner Housing,
Remove', in the Section "Engine Timing Side, Alr
Claanar”, in this Vaoluimea.

Wiring harness plug (5} fo inductiva pulse pick-up.
Pre-valume chamber (4} with mass alr flow meter,
ldle speed adjusier hasse (3) to pre-volume chamber.
Wiring harness plug (2} o mass alr fliow meter,

Air Intake hose {13,

Install, Connact

Fan motor wiring harmess plug @&maw).
The lower coolant hose to the radiator,
Ground cabla to baliery.

Engine compariment cover,

Bannet.

inspect
Engine pil [evel, topping up as necessary.

Top up and bleed cocling systam. Aefer to "Coaling
System", In this Vaoluma.

Engine with Transmission, Remove
and Install ;

(C 20 XE or C 20 LEY with Pot
Flywheel)

Aamove, Disconnect

Engine compartment cover,

Hattary.

Crisconnect fan motor wiring harnass plug.

Radiator fan shroud with fan motor, from - radiator.
Remave upwards.

The lower coolaml hoss from the radlator, Coliect
caolant in a suttabla sized, clean container.

Hemove, Disconnect

For C 20 LET;

Air hose (1) and retainer (2). Plug turbocharger
ppenings to prevent din entry.

Cover from throftle valve manifold.

J - 349
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D(jHC ENGINE - ENGINE SHORT BLOCK

Remove, Disconnect

For C 20 XE:
Adr intake hose (1),

Wiring harhess plug (2] fram mass &lf flow meter.

idle speed adjuster hose {J) from the pre-volume
chambet.

Fre-volume charmber with mass air flaw meter {4}
Wiring harness plug (5) from inductive pulse pick-up.

Remove, Disconnect
Coalant hase ().

Wiring harness plugs (2 and 3] from the tharmostat
housing.

Coolant hoses fram the coolant resarvoir tank.

Remove, Discannact

For C 20 LET:

Witing harness plug {1} and hose (2] from the charge
nressure swhch-over valva.

Wiring harnass piug (3)

Remove, Disconnect

For G20 LET:

Air hose (1) from charge air cooler and ihrottle valve
rmanifald.

Throttle housing to control unit vacuum hose,
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DOHC ENGINE - ENGINE SHORT BLOCK

Hemove, Disconnect
Wiring harness plug {1) from ignitlon coit control unit.

Wiring harness plug and high voltage cabls from high
vollage distributar. _

Remove, Disconnect

For G 20 XE: Engine as of MY'S3:
Wiring harness pug from camshaft sensor {1) and dual
spark ignition coil {2).

Remove, Disconnect
Engine to bady harness mult-plug, ;
Whing harness plug (2) far revarsing &mp.

For G20 LET only:
Wiring harness plug from 15t gear recognition swilch.

Ramove, Disconnect
Wiring harness plug from dynamic oil level chack.
Wiring hamess plug fram oxygsn sansa, at bulkhead.

For C 20 LET only:
Transfer hox temperatura sensar wiring harness plig.

J - 351



DOHC ENGINE - ENGINE SHORT BLOCK

Remaove, Disconnect

Bowden cable (1)

Fuel lines, ssaling first with suitable clamps to prevent
fuel =pillags.

Fuel line bracket {2) from throttle body.

Remove, Disconnect

For C 20 XE:
Yiring harness plug from throttle valve switch (M 2.5) or
potentiomater (M 2.8),

Ground connactions {2) from fuel disiributor pipe.

Wiring harness plug (3} from controlled canlster purge
valve,

Remove, Disconnect

For C 20 LET:
Wirlng harness plug (1) from hot star valva.

Wiring harness plug (2} from intake air temperature
SHMS0ON.

Wirlng harness pleg (31 from  throttle valve
potenticmeter.

Wirlng harness plug {4) fram cantrolfed canister purge
vaive. '

After pulling back the reteining clamp at the No. 1 fuel
Imjector, remova the njector plug strip and lay the wiring
harnass to one slde.

HRemove, Disconnect

Coolant hose from cylinder head.
Caolant hoses from the coolant pipes.
Multi-plug.

e
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DOHC ENGINE - ENGINE SHORT BLOCK

Remove, Disconnect
Brake servo vacuum line {arrow) from inlake manifold,
Vacuum hose from the contralled canister purge valve.

Cluteh cabla fram the clutch release [sver. Refer to
Ssction K, "Clutch and Transmission." in Volume 4.

Remove, Disconnect

Speadometer cable ar wiring harness plug for pdometer
freguency senscr.

Shift rod and shift guida. Befar to Section ¥, "Cluich and
Transmission." in Volume 4.

Remave, Disconnect
For C 20 LET: y

Hydrauwlic IIne (1) from the transfer box. Place a clean
containar beneath.

Hemove, Disconnect
Engines up to MY'S3:

V- belts fram altsrnater, power steering pump and A/C
COMPressor,

Power staaring pump bracket from the cylinder block.
Swing to cne slde and secure,

important!

Do not disconnact any hydraulic or AJC |ines.

Artach engine halder KM-263-E.

J - 353
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DOHC ENGINE - ENGINE SHORT BLOCK

Remove, Disgonnect

Oji coolar lings.

Qil filter carridges, 'using a commercially availghls tool
Place a suitable sized, clean container Lnderneath the

engine.

Remove, Discannect

Exhaust pipe or perfonmance header. Aefer to 'Gasket,
Performance Header, Replace’, in the Section "Cylinder
Head", in this Volume.

For C 20 LET:!

The |owear charge air lins.

Hemove, Disconneact
iMark the direction of radation of the ribhed V- halt

Enpines as of MY'93:
Release ribbed V-belt, by rotaiing the tension roller
clockwise, then remove the ribbed V-balt,

Fastening bolts {1} from the power steering hydraulic
pump.

Swing pump to one side and secure. Do not disconnact
hydrauiic lines.

Hemove, Disconnect

Endines as of MY'S3:
FPower steering pump and comprassar fram the bracket.

Hafer to 'Engine Accessories Bracket, Replace', in the
Section "Engine Timing Side, Air Cleaner Housing', in
this Valume.

[ — N T TR
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DOHC ENGINE - ENGINE SHORT BLOCK

Remove, Disconnect

Front wheels, ball joints from stearing Knuckles and axle
driving shafts from the front axle bedy.

Fefer io Groups E, "Frame, Frent Suspension et al” in
Volume 1 and K, "Clutch and Transmission” in Volume
4.

Remove, Bisconnect

Faor C 20 LET:

Cardan sheft from transfer box. Refer to Sectlon K,
"Clutch and Tranamission" in Volume 4.,

Aemove, Disconnect
GGround cable from transmissian. 2

Support engina with jack, then remove engine damping
plocks from side members,

Remove holder KM-263-B.
Lower engine wilh transmission downwalrds,

install, Connect
Engine with transmission into engine campartment,
Tighten {Targque)

Engine damping blocks to
side mMembears ..o e eaee- . B NM®

* Clean threads and apply lecking compound such as
Loctita 242 or equivalent, to Helden's Specification
HMN1258.
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DOHC ENGINE - ENGINE SHORT BLOCK

Install, Connect
Ground cable 1o transmission.
Oil filter to all pump, after filling with clean engine oil.

MNote:
Use a thin film of clean engine oll on the new filier seal
Ing, before installation.

Ol copder lines 1o adaptor.

Tighten (Torque)

Oil filter canrdge 10 ol pUMP .o.vceveeveee.. 15 NM

Ol coaler lines to adaptor...................... 30 Nm
For C 20 LET:

Cardan shaftto transferbox ....._....._... 30 MNm

Install, Connect

Engines as of MY'93.
Power sleering pump and AfC comgirassor tfo
accessories brackeat,

Refer to 'Englne Accessaries Bracket, Heplace!, in the
Section "Engine Timing Side, Ar Cleaner Housing®, in
this Volume,

Hibbed V-balt. Rotate the ribbed V-belt tension roller in
an anti-clockwise direction to allow belt installation,

Noto:
Crechon of ribbad V-balt ratation before installatlon.

Install, Connect

Front axle body, axle driving shafts, ball joints in
steerlng knuckles, frant wheels.

Refer to Groups E, "Frams, Fromt Suspension &t al” in
Voluma 1 and K, "Cluich and Transmission® in Volume
4.

Tighten {Torque)
Franm axle bady to underbody
BOHE (1) oo niissenns 115 NM
BOMS [2) e 170 Mm
Torgue - Angle Method |
Bolhs [3) ..., TOONmM + 75° - 90°

Tighten (Targue)

Transmission bracket to

front axle (amows)................... A0 Nm
Ball jointe 1o steering knuchle...... JOMNm*
Front wheels tofrombhub............ 113 Mm

¥ Lise new retalning clamps and nuts.
Aemove, Disconnect
Engine holder KM-263-8

o~
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DOHC ENGINE - ENGINE SHORT BLOCK

Install, Connect
Engine pipe or performance header,

Refer 1o ‘Gasket, Performance Headsr, Replace’, in the
Sectlon "Cylinder Head", in this Volume.

For C 20 LET:

Tha lower air chauge line (1)

Tighten {Torque}

Exhaust pipe to exhaust _
adaptor (G20 LET) e veceeen. 12 N
Perormance hoadser with cover
plate to cylinder head. ... 22 N
Exhaust pipe to catalytic converter ... 25 Nm

Engines up to MY'93:
Tighten (Torque)

Power steering pump bracket
to eylinder blogk ..o 40 WM

Adjust

V-helt tension. Befer to "Checking and Adjusfing
Fracedures®, in this Volume.

Install, Connect
For C 20 LET:
Tighten (Torque)
Hydraulic line 1o transfer boX..........c.coe.. 30 NM
Instail, Connect

Shift gquide, shift rod and clutch cable. Hefer la Saction
K "Clutch and Transmission®, In Yolume 4.

f

Speadometer cable or wiring harness plug 1o the
opdometar frequency sensor.

install, Connect

Vacuum hose lo contiolled canister puige valve.
Brake servo wvacuum line to Intake manifqld.
Tighten {Torque)

Brake servo vacuum lina {o
intake manifold ......oveoe v eeeeeneee,. 20 NM
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DOHC ENGINE - ENGINE SHORT BLOCK

Install, Connect
P It lug.
Coolant hoses to coalant pipe.

Coolant hose to cylinder head.

Install, Connect

For C 20 LET:

Flug strip 1o injectors,
Ground connections.

Wiring harness plug {4) to controlled canisler purage
valve,

Wiring harmass plug (3) to throttle valve potentiometer.

Wiring harness plug (2) to Intake air temperature
S5en3oDr.

YWirlng harness plug {1) to hot start valve,

Mote:
The routing of all wiring and connectors.,

Instali. Connect

For C 20 XE;
Niiring harness plug (1) 10 controlled canister purgse
valva,

Ground conneclions {2} {o fuel distributor pipa,

Wiring harmess plug (1) to throtie valve switch (M 2.5}
ar poteniiometer (M 2,8],

Nole:
The routing of all wiring and connectors.

Instali, Connect

Bowden cable. Install without cable tension.
Fue! lings, than ramave clamps.

Fuel ling braciket ta thiotlla body.

Oxyaen sensor wiring harness plug.

Wiring harness plug for dynamie oil level check.

For C 20 LET:
Transfer box temperatura ssnzar wiring harness plug.

Of= S77 £ D 7575
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DOHC ENGINE - ENGINE SHORT BLOCK

Install, Conneact
Engine harness to body wiring harness multi-plug {1).
Wirlng harness piug (2} far reverse lamp.

For C 20 LET:
Wiring harnese plug for firsl gear recognition switch.

Install, Connect

C 20 XE Engines as of MY'93:
Wiring harness plug to camshaft sensor {1).

Wiring harness plug 1o ignition caoil {2).

Install, Connect

Wiring harnesz plug and high voltage cables to high
voltags distribulor.

Wiring harnass plug (1) 1o ignition coiljcontral Lnit.

Install, Connect
YWiring harnese plugs {arrows) to thermestat housing.
Upper coalan! hose to thermaostat housing,

Coolant hosgs to coolant reservoir tank.

- 350
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DOHC ENGINE - ENGINE SHORT BLOCK

Install, Connect
Faor C 20 LET:

Air hose (1) to charge air cooler and throttle valve

man[fold.

Vacuum hose from throttle bhody to contrad unit,

Install, Connect
For C 20 LET:
Wring harness plug (3} and wiring harnass plug (1}

Hose (2] to charge pressure conlrol switch-over valve.

Instal I, Connect

For C 20 XE:
Wlrlng harhess plug {5} to inductive pulse pick-up.

Fre-volume chamber with mass air flow metar {4).
[dle speed adjustar hose (3) to pre-volume chamber,
Wirtng harness plug (2} to mass air flow meter,

Air intake hase (1).

Install, Connect
For C 20 LET:
Afrhosa (1) and bracket (2)
Cover to throitle valve manifold,
Tighten (Torque)
Cover ta threttle valve manifold ............. 5 Nm

.,,1,”"'.”

!.:

—_—

_ %

—r—

II""

x@K

-.-‘l

r————r—

B‘\‘\

= ‘ﬁ\w

/nau?




DOHC ENGINE - ENGINE SHORT BLOCK

install, Conneact ] T T

The lower coolant hose to the radiglor, . J:k \

Fan motar and fan shroud, to the radiatar.

Graund cable to batiery.

N Inspeact
# Check engine oil level and top up as necessary.

Top up and bleed cooling system. Refer 1o "Locling
Systemn® Sectian in this Volume.

Top up and bleed the hydraulic braking system. Refer
to Section H, "Brakes", in Yolume 1.

Engine Repair, Using Short Block

Disconnect

Al engine attaching parts and mount on sngine
opverhaul stand KM-412.

Far C 20 XE:
Use gdaptar KM-412-8-A,

For C 20 LET:
Usa adaptar KM-412-8-2

Drain engine cil into a sullable clean container.
Install, Connect
il pan drain plug.

Tighten {(Torque) E @93
Ol pan drain plug to ail pan.......eee. 48 MM

B Remove, Disconnect
- 9 Front toothed balt cover,

1
Tocothed belt tension roller (arrow), toothed belt guide
pulley, tocthed halt.

Toothed Belt, Fafsr "Toothed Pel, Replace”, in this
Volume,

Remcove, Disconnect
lgnition cable cover.
Spark pug connectors, uslng KM-717.

Crankcase vertilation hose connections from cylinder
head cowver.

Cyiinder head cover.

Camshaft gears. Refer "Camshaft Gears, Remove and
Inszall, in this Sectlan.
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DOHC ENGINE - ENGINE SHORT BLOCK

Remove, Disconnect

Aear toothed belt cover. Hefer "Tooihed Beal! Rear
Cover, RHeplace®, in this Volume,

intake manifold to cyllnder block support.

Cylinder head bolts. Progressively loosen cylinder head
bolts In 1the sequence shown, using MKM-804-19-A
(Terz E 14},

Important!
First kaosen all bolts ¥4 With, then Y turn,

When ramoving the bolis, take note of the washers
under each of the holts,

Remove, Disconnect
Water pump (arrows) from tha cylinder block.

Toothed belt drive gear, after first removing the
fastaning bolt for the toothed belt diive gear, using
MKM-604-21 [Terx E 20). Hoid the gear with wrench
KM-6B82-A.

Then, install puller KM-210-A, with KM-316 and KMe47,
as required.

Remove, Disconnect

0l pan, ail intake pips and baffle plate.
Spacing ring from crankshaft journal,
Gil pump.

Remove, Disconnect

Cootant hose from coolant inlet fittings,
Coclant pipe.

Qil temperature switch.

Startar mator with suppont [arrows).

Knock sensor {1).

C 7Bl
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DOHC ENGINE - ENGINE SHORT BLOCK

Hemove, Disconnect
Inductive pulze pick-up.
Engine ventiladion flange.

Clean, Inspeci

Al parts, tTeplacing as requirec.

Assemble New Short Block
Install, Connect

|ocating slesves in the cylinder block top surface, using
Kh-427.

Tighten {Torque) ,

Englne ventilation flange to

cylinder block....ooo . 25 MMF
Inductive pulse pick-up to

eylinder block....cooooovvin . B N
Starter mator 10 cylinder bloeck................ 459 Nm
Starter support 1o cylinder block......ov. 25 NmM
Knock sensor to cylinder block ... 20 Mm
Uil temparaturs switch cylindar block. ... 30 Nm
Coolant pipe to cylinder block...... ..., 20 MNm

"

Use a new gasket
™ Use a new seal ring

Install, Connect
—onlant hose to water inlet fitting.
il pump with 2 new gaskel.
Tighten (Torque)
03 pLemp o cylinder block ..o & Nrm
Install, Connect

Szal ring, using KM-693 znd the Torx bolt (1Y and
washer (2) fram the toothed belt drive gear.
Mote:

Apply  protective grease to the seal lip befors
Installation.




DOHC ENGINE - ENGINE SHORT BLOCK

Install, Connect

The spacing ring, coating first with sealant such as Dow
Coming Silicone 732 or squivalent, to Helden's
Specification HN1374.

Taothed belt drive gear, nating the instaflation pasltion.

Adjust

Using MEM-604-21 {Torx E20), turn the cranksheft in
the direction of ratation untdl No.1 piston [s at TDG, as
Indicated in illustration G 8427,

Apply

Adhesive sealing compound such as General Eleciric
RTV158 or equivaient, 1o the places indicated {armows).

Lri!

-

it ia

L7418

Install, Connect

Cork gaskat and bafile plate.
CHl intake Bracket and pips.
Second cork gaskat,

Qil pan to cylinder block.

Tighten (Torque)

il intake pipe brackst to cylinder block . & Nm
Chl intake pipe te il pump ................... 8 Nm
Qil pan to eylinderblock...............o...... 1IBNmM*

* Insert il pan bolts using locking compound such as

Loctite 242 or equivalent to Holden' Specification
HMN1256

Important!

Maximum Installation time is 10 minutes.

Whan installing the cork gaskets, check for ihe correct
nurmber of spacing rings.
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DOHC ENGINE - ENGINE SHORT BLOCK

Install, Connect

Yvatar pump te eylindar block, afler applying a thin bead
of silicone grease such as Dow Corping Mo, 44 or
equivalent to Holden's Spacification HN1014:

Tighten {Torgue)

Water pump to cylinderblock ... ... 25 Nm
Impartant!

The o ugs on 1ha cylindet bleck and water pump
musi be aligned (@rrow).

Install, Connect

New cylinder head gasket. Align the mark "OBEN/TCP"
upwards and to the timing side of the engine,

Install the cylinder head, indexing with 1he locating
sleeves in the cylinder block.

Install new cylinder head balts, sach with & washer.
Using MKM-E04-18-A [Torx E 14), install bolts untll 1hey

are all just seated.

important!
Use NEW holtz,

Tighten {Torgue)

Cyllnder head 1o cylindat biock. :
Tighten 1n the sequence shown, in four stagas, using
angutar wiench KM-470-B.

Torque - Angle Method

Tightening pracedure ...._... 25 Nm + 30° + 907 + 90°
Tighten (Torgue)
Rear toothed balt cover to :
cylindar block ... R UUUPURRPSRTUURRY I 11 2
Intake manifold to ::yrllndar
head suppaon... e < I A 1)

*Far G20 LET Engines:
install after the enogine has been installed in the vehicle,
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DOHC ENGINE - ENGINE SHORT BLOCK

Engines up o MY'93:
Install, Connect

Toothed belt guide pulley {1} ta eylinder bleck, installing
the spacing sleeve with ihe small diameater to the
toothed belt guide pulley or 1o the tension raller carrier
plate,

Taothed bel tenslen rolter to oylinder hlock,

Torque - Angle Method

Taoothad bBalt quide pulley to
cylinder block..................... 25 Nm + 45° + 15° *

* Use new balis,

Engines as of MY'93:
Install, Cannect

Toothed balt guide pulley (1) to cylindsr block.
Toothed belt guide pulley {2} ta guide pullay bracket.
Toothed belt tenslon roiler 1o ail pump hous|ng.
Tighten (Torque)

Toothed belt guide pullsy {1} ta

cylinderblock.......cooecei e, 23 MM
Toothed belt guide pulley (2] to

guide pulley bracket......................... 25 MNm
Toothed belt tenslon roller o

ail pump heusing............. 20 Nm

install, Connect
Camshaft gears with the timing marks o the front.

Esfore installing, turn each camshaft unifl the locating
pin Tacas upwards, by using an opan ended spannar an
tha camshaft hex provided,

Each camshalt gear must index with this pin before
tightening a new fastening balt.

Torque - Angle Method
Camshaft gear to carmshaft . ....... S0 Nm + 60° + i5°

MNote:;
Haold each camshaft at the hex during the tightening
process,

Install, Connect

Cylinder head cover with a hew gasket,

Crankcasa ventilation hoses o the cylinder haead covar
Spark plug connectors.

ignlticn cabls cover,

Tighten {Torque}

Cvlmnder head cover to cylinder head ... B Nm
lgnltdon cabie cover ta
cylindar head cover. ... B Nm

C Bi45
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DOHC ENGINE - ENGINE SHORT BLOCK

Install New Toothed Belt

Important!

The toolh profile for the toothed belt differs {rom
ehgines up to MY'23 and for those from MY'93 cnwards.

Adjust
Rafar *Toathed Bell, Repiace”, in this Volume,

Inspect
Top up sngine il to the "MAX" mark on the dipstick.

Remove, Disconnect
Engins fram engine overhaui stand KW-412,

Adaptors fram the engine.

Important]

Remave the fastening bolt temporarily fitted to the
toothed belt drive gaar, *

After the engine has been installed in lha vehicls,
replace with a new bofl. Refor to "Engine without
Transmissicn, Remova and nsiall®, in this Section.
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DOHC ENGINE - ENGINE SHORT BLOCK

5
B
()
g

(8)
(7)
(8)
()

RECOMMENDED TORQUE VALUES

(Engine Damping Blocks; Engine Short Block) ‘E
MNm
Alternator clamping bracket to intake manifald.. 25
Bracket for BfS pump and AJC comgressor to l:}-'hnder bln:lck ................ 40}
Bracket, intermediate shaft to eylinder block ermeab et e et B& {2)
Bracket, oil intake pipe to tylinder block........cnnnnnn o 3
Bracket, transfer hox 1o cylinder block ... e 60
Brake serve vacuum line ta intake manifold ... 20
Camshaft gearto camshall........coooooe e e 50 + 60" + 15°(a)
Cardan shaft to transfer BoX ...........ccccooeeieeeeiiiiice e 30 (3)
Coolant pipe to eylinder BIOCK ....c.iiie i nss 20
'.'Z:rr':mksi'lELIE|::Jullu93.|r o toothed bel drive gear.....oimi e nesine 20
Cylinder head coverto cylinder head ... ..o i renns 8

Cylinder head to oylinder block ...,

Engine bracket lefi, to transmisston ..
Engine bracket rear, to transmission..

Engine damping block |eft, to engine braﬂkét

Engine damping block left, to side member,.,

Engine damping black rear, to CIOSSMEMDEN « ..o oo, '

Engine damping blcck rear, to engine Dracket..........cuiminnon,
Engine damping block rlght to engine bracket ...,
Engine damping block right, to side member.............ccooiinvnnnnnn,
Exhaust pipe to exhaust adaptar...........cocooeeecireine, e
Hydraulic fine 10 transiar DOX ...
Ignition cable caver to oylinder had COVEr . v,
Inductive pulse pick-up to cyBnder block ..o
Knock sensor to cylinder BIOCK oo
Ol coolar INes 10 adaptor. ...t ae s ram e e s s nea e i
Ol drain plug 10 Gl PAN o i rmms s rmme e e s rr s anea s
Qil filter cartridge ta oil pump feereaaen

O intake pipe to ol pump ..
Oil pan io cylinder block.

Cil temperature switch to cyllnder BIOCK vvveerever e eeseensreserns

Parformance header with cover plate to cylinder head
Rear toothed beit cover to cylinderblock ...
Right engine damping hlock to side (=T 1 gl ol =T O

Shift red to knurled bolt..,
Spark plug to cylinder head ..
Starter to eylinder block - Englne ‘side {M ‘t[}}

Starter to eylinder block - transmission side {M 12)

Support for starter to cylinder bleck ..

Support to intake manifoid and ﬂyllnder BIGCK 1o vvrvereseresen

Thermostat housing (o cylinder head ...,
Toothed belt drive gearto crankshaft...............................
Taothed belt guide roller fo cylinder block ...
Taoothed belt guide roller to cyfinder block ..o,
Toothed belt tension raller o cylinder block oovevvevvieveveen,
Toothed belt tension roller o eylinder block .ue...vnvvevnn e,
iransmission to cylinder block (M 10}, ..o,

{ransmission to cylinder block {M 12)
Watar pump to cylinder block, .,
Wheel halts to front wheel hub...

C 20 LET only.
Vehicles with frant wheel drive.
Vehicles with four wheel drive.
Lse new bolt/s,

rrrrrrrrrrrrrrr
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---------------

lllllllllllllll

%g + 90" + 80° + 30" (aX{9)
60 {10}

60

65 (5}

40

45

35

65 (5}

12 (1)

30 (3)

20

15

250 + 40° - 50° (4)(7)
25 + 45° + 15° (4)
25 (7)

25 + 45° + 15° (4)
20 (7)

45

60

2%

110

Threads must be cleaned before reuse and coated with Locking Campound to Haolden's Specificatian

HiN1256, Loctite 242 or equivalent,
Maximum assembly time 10 minutes.
Engines as of MYy'93.

Install bolt with grease.

No re-tightening required,

(10) Use new locking plates,
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DOHC ENGINE-CHECKING & ADJUSTING PROCEDURES

V-belt Tension, Check and Adjust

Note: _ o _
For angines as of MY'S3, this operation Is not rleqmred,
as thess englnes are fitted with an automatic, ricbed V-
belt tensicn raller,

Hemove, Disconnect

Far © 20 XE;

Air intake hose.

Far C 20 LET,

Cover from throttle valve manifold.

Measure

V-balt tension, using KM-128-A, Push lever (1) unii! pin
tousheas V-balt and a buzzing sound 1s heard.

Head off measurement and multiply by 100 {a calculate
the V¥-belt tension In N.

Specificatlon:
Used V-bel.._. ... ... ................... 2B0-300M
MewV-belt ... 4BON.
Adjust

Laosen clamping bracket and |ever alternatar bracket,
o move altermaior.

Inspect
Chack that the ground catle is in perfact condition.

Install, Connect

Alr intake hoze ar throttle manifold cover.

Tighten {(Torgue)

Clamping brackst to alternator........ .. 25 Nm.
Lower altarnator bracket (M 10)........ 40 Nm.
Cowvar to throttle valve manifold ........ 5 Nm.
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DOHC ENGINE-CHECKING & ADJUSTING PROCEDURES

Compresgion, Check

Engine is to be at normal operaiing temperatura (o
lemparature to be at least BO °C).

Remove, Disconnect
ignition cahle cover from cylindar head cover

spark plug conneclors, using Kat-717, then spark plugs,
using KMO194-B.

Terminal "15" from ignition coil or wiring harness plug
from ignition control unit.

Fuel pump relay (arrow).

Note:

For the C 20 XE (as of MY'93) and tha C 20 LET
engines, tha fuel pump relay is localed in the front right
foctwedl.

Inspect

Note!
Usa compression gauge with & rubber coné and a
measuring range of 1,750 kPa.

Ciparate starter for approximately 4 seconds with a fully
cpenad throttle vatve. The englne speed [s 1o at least
200 mm.

Allowed deviation of indwidual cylinders must not
excead 100 kPa.

install, Connect

Spatk plugs,
Spark plug connactoes. i
Ignition cable cover fo cylinder head.

Tighten (Torque)

Spark plug to cylinder head............. 25 Nm
Ignition cable cover 1o
gylinder had GOVET ... B Nm

Install, Connect

Terminal *15% 10 ignition ¢oil or wiring harness plug (1) to
ianition cail contral unit.

Fuel pump relay.




DOHC ENGINE-CHECKING & ADJUSTING PROCEDURES

Engine Qil Temperature, Measure

Measuyre
Enging cil temperature, using MHEM-536,

Insar measuring probé in dipatick tube to appreximately
1 cm above the bottom of the il pan.

Seal dipslick tube with rubber plug supplied. Obsarve
manufacturer's Instructlons.

Engine Qil Pressure, Check
Remove, Disconnect

If fitted, engine compatment cover.
Cil pressure switch,

Instail, Connect

Cil pressure gaugs KM-498-B and KM-135 to ail
pressure switch opaning.

Check

That engina ol pressurs is at least 30 kPa at idle speed
with an oil temperalura of at legst 8Q ©

Install, Connect

Cil pressure swltch 10 oil pump.
Engine compartment cover, if removad,

Tighten {Torque)
Ol pressure switch to oit pump......... A0 Nm

Engine Pressure lLoss, Check

Remove, Disconnect
If fitted, engine compartment cover.

Air imake hose {1) from air cleaner, wiring harness plug
(2] fram mass air flow meter, Hase {arrow} from pre-
volume chamber, prewvolume chamber (3) with ths air
IMtake hose.

For G 20 XE as of MY'53:

Wiring harness plug {4) from the intake air temperature
SENSCT.

Remove, Disconpect

For T 20 LET:

Cover from thrattle valve manlioid.

Air intalce hose {1) fram throttla valve manifald.
Ignition cable cover from cylinder haad cover

Spark plug connectars, using KM-717, then sparig plugs,
using KMO194-B, PP
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DOHC ENGINE-CHECKING & ADJUSTING PROCEDURES

Remove, Disconnect
If {itted, engine companmsant cover.
Engines up to MY'93:

V-pelt from alternator, power steering pump ang AGC
COMpPressor

With all DOHC Engines:
Front toothed balt cover.

Remove, Disconneast
Enhgines as of MY'93:

Mark direction of rotatlon of ribbed V-belt, with fait
lipped pen or similar,

Ribhed V-belt by turning the ribbed V-belt tension reller
in the direction of the arrmw.

Inspaci

Using MKM-604-21 {Tarx E 20) at the fastening balt for
the crankshaft pulley, turn the crankshait slowly and
evenly until Na. t piston is at the "TDC" posltion, as
indicated by the pulley notch and pointer being aligned.

The camshaft gears musl then he aligned with the
notches on the cylindsr head cover.

Install, Connect

Adaptor in spark plug hole for the 1st cylinder to be
chacked,

The compression loss tester to a compressed air
supply, then calibrats the tester,

The compression loss tester to the adapter. Uhserve
manufacturer's instruclions.

Imporiant!

The crankshaft must not turn during this test operation.
Ta stop thls, engage 1st gear and the park brake.

S - 27D
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STING PROCEDURES

Inspect

Air flow from:

Intake and exhaust, coolant reservoir lank and
crankcase.

Aliowable compression varlation between Individual
cylinders is epproximataly 10%.

Allowable iotal compression loss an one cylinder is
25%.

Inspect
Comprassion loss for the remaining cylinders.

Cylinders are to be chacked in tha firihg arder sequence
of 1, 3, 4, 2, with each piston at "TDC".

An indicsticn of these positins can be gained by
marking one camshafl puliey.

Inspect

Turn the crankshaft with MKM-£04-21 {Tarx E 20), &
furthar 180° in the direction of englne rotatlon ithis
correspohds to 80° at the camshaft), untli the mark on
the camshait pulley aligns with the notch on the cylinder
head cover.

Determining the remaining piston pasitions is a similar
pIocess.

Important!
Tumn tha crankshaft smaoothly and slowly.

Install, Connect
Engines as of MY'83:

Hibbed V-belt by lurning the ribbed V-belt iension roller
in the diraction of the arrow.

Nate:
Pay atiention o the direction of rotatieon mark on the
fibbed V-bell whean [hslalling.

If rernoved, the engine companment cover,

DOHC ENGINE-CHECKING & ADJU
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DOHC ENGINE-CHECKING

Install, Connect
Front toothed helt cover.
Engines up to MY'93:

install and tension the Y-beit. Refer to: *Y-belt Tension,
Check and Adjust®, earlier In this Section.

Spark plugs, using KM-194-B, then install the spark plug
cannectars.

lgnition cable cover ta cylinder head cover.
Qil filler cap, engine dipstick, coclant reserveir cap.

Install, Connect

Prevolume chambar {3) with air inteke hose, hose
{arrow) to pre-volume chamber, wirlng harness plug (2}
to mass air flow meter, air intake hose (1) to air cleanar.

For C 20 XE, as of MY'83:

Wiring harness plug {4) to intake air temperature
sansar.

For G20LET.
Air inlake hose and thraotlle valve mankold cover.

Tighten {Torgue)}

Cover to throttle manifald................. 5 Nm

Spark plugs o cylinder head ............ 25 Nm

Ignition cable cover to ' F
cylinder head cover.................... B INM

& ADJUSTING PROCEDURES
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DOHC ENGINE-CHECKING & ADJUSTING PROCEDURES

Engine Qil Consumption, Measure

General

The term ‘"oil consumption® of an  internal
combustion engine refers to the amount of cil that is
used because of combustion. Qil consumption
should under no circumstances be confused with oll
lnss caused by leaks from the il pan, cylinder head
cover, et.

The task of the engine ol 15 to;

1. Separate surfaces that slide on one another
with an il film, i.e. prevent dry fricticn,

2. Conduct the heat away, that is produced by
friction,

3. Conduct cormnbustlan residue away,

These tasks require that the engine will consume a
certain amount of oil; i.e. the expectation of Many
who ciaim that further development of the internai
combustion engine will lead ta an engine that does
not require ail, are totally without foundation.

The «il eonsumption is however, influenced by
external operating factors, driving style and
manufaciuring toierances. Under narmal
clreumstances, the consumgption is so minimal that
cnly a small amount needs o be topped up
between the prescribed oil change intervals, or
even no topping up at all.

Topping up 8 necessary however, if the oit leyal
falls below the "MIM® mark on the dipstick.

Simitarly, the oil level should not exceed the upper
"MAX" mark on the dipstick, as this leads to an
increased consumption of ail,

As «qil consumption is a technical necessity,
indications that an angine is nat consuming ol
means that it can be concluded that the oil is being
diluted because of the particular operating
canditions under which the wvehicle s being
subjected.

Frequent celd starts, driving when over-cald, etc.,
result in the oif flowing back to the oil pan
containing fuel particles and condensation, and
thereby becoming "diluted”. This situation can lead
to the incarrect suppasition that the engine is not
consuming any il at all.

Qil diluted in this way, lacks lubricaiing guality and
may lead to engine damages if the prescribed oil
change imervals are not observed. The main
causes for oil dilution are frequert driving in urban
traffic and frequent driving at low engine speeds,
particularly when the engine is cald.

With & new wehicle, the rate of oil consumptian
staris 1o stabilise after the vahicle has travelled a
few thousand kilometres; therefore, measurements
of oil consumption only become realistic after about
7,500 km. Before measuring the oil consumption,

check that the engine is not losing oil through a
l2ak.
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Motes:
« The oil dipstick can only be used for checking

and not for measurement.

« The engine must always be switched off for at
least 2 minutes before the oil level can be
accurately checked.

- [, after an oif change, the recommended
guantity of engine oil level does not match the
maximum level on the dipstick, this can be
attributed to manufacturing tolerances.

All  information  regarding  permissible  ai
consumption and filling guantities is included in the
Cwher's Handboaok.

Measuring Method

1. The check is carried out with the vehicle on a
harizontal surface with the engine at operating
temperature (engine oil temperature at least 80
"C),
Alow the engine to rmun at
immediately befare draining the oil.
3. Drain engine oil immediately after switching the
sngine off and record the time with a stop watch
- draining time 3 minutes. {Experiments have
shown that effective engine draining should be
complete in 3 minutes.) Always allow the engine
gil to drain until the stream of ail reduces to
drops.

. Allow the drained engine oil to cool down lo
appraximately 20 °C {1 to 2 hours).

5, Measure the amourt of cooled il

idle speed

n a

commercially available, transparent rmeasuring.

cylinder (with a capacity of 1 to 2 litres), then
add sufficient fresh oil to bring the total quantity
to the recommended maximum, less 0.25 litres
for the unchanged oil filter.

Using this amount of oil, the customer should
drive the vehicle for at least 500 km without
changing the engine ail. {The customer's normal
driving style and routes should be maintained
during this period.)

7. The procedure described above (points 1 to 4) is

then repeated with exactly the same ameount of
tine for draining,

The amount of engine ail "missing” from the
second measurement is the engine ol
consumed for that particular distance travellad,




DOHC ENGINE-CHECKING & ADJUSTING PROCEDURES

Valve Timing, Check and Adjust
(Engines up to MY'93)

Remove, Disconnect

Air cleaner housing., Hefer to; "Air Cleangr Housing,
Remove and Instali”, in the next Section, in this Valume.

W-balt fram alternator.
Frant toothed belt cover,
If fittad, the engine compartmeant cover

Inspact

Using MKM-804-21 {Tarx E 20) at the fastening holt for
the crankshaft pulley, turn the crankshaft slowly and
evenly until No. 1 piston is at the "TDC" paosition, as
indlcated by the pulley natch and pointer being aligned.

The camshaft gears must then be aligned with the
notches an the cylinder head covar.

HRemove, Disconnect

The toothed belt tension moller {arrow) and remcve
toathed balt,

Flace camshaft pulleys an the marks.

Important!

Adjustment of 1ha tension on a used ioothed belt is
NOT permitted. After any operation that inmvalves the
removal of the toothed belt, ALWAYS install a new
tnothed belt to the engine. Reafer to, "Taothed Beslt,
Replage", in the next Seclion, in this Volume,

Mote: )
Replacement of the toothed hell 5 a semvice

requiretment ewvery 4 year paricd or &0,000 km
whicheavar occurs first,

Install, Connect
Front taothed balt cover.

Y-balts to alemator, powsr steerng pump and AC
compressor and fensicn. Asfer to; "V-belt Tension
Check and Adjust’, earlier in this Seclion.

Air cleaner housing, Refer to) "Afr Cleaner Housing,
Remove and Install®, in the next Saction in this Yolume,

Engine compariment cover, if remaved.
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{Engines as of MY'93)

Remove, Disconnect

Air- cleaner housing. Refer to; "Air Clsaner Housing,
Ramaove and Install’, in the next Section in this Valume,

Mark the diraction of rolation on the ribbed V-belt with a
Telt tipped pan ar similar,

Release tensian of ribbed V-belt, via ribbed Y-bell
tenslon roller in the dirsction of arrow and remove
fbbed V-hali.

Front loothed belt covar.

Englhe compartment cover, If fittad.

nspect

Using MKM-504-21 {Torx E 20} at the fastening bolt for
the crankshaft pulley, turn the crankshaft slowly and
gvenly until No. 1 pistan is st the "TDC" position, as
indicated by the pulley notch and peinter being aligned.

The camshaft gears must then be aligned with ths
nolches on the cylinder head cover,

Remove, Disconnect

Loosen toothed belt tension roller, then turn cam |n
diraction of arrow (clockwisa) until pointer (1) lies at the
left stop.

Remave foothed bell.
Adjust
Flace camshaft pulleys on their respectiva marks,

Adpust toothed belt tension. Fefer to; "Toothed Belt,
Replace”, in tha next Section In this Volume,

install, Connect
Front taolhed belt cover,

Install ribbed V-balt, Refer to: “Ribbed Y-belt Tension,
Check and Adjust”, earlier in this Saction.

Air cleansr housing. Refer 1o; "Air Cleaner Housing,
Remove and Install”, in the next Section in this Valuma.

Endine compartmsnt cover, if removed,
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DOHC ENGINE-CHECKING & ADJUSTING PROCEDURES

Toothed Belt Tension, Adjust ==
(Engines up to MY'93)

Important!

Adjustment of 1lhe tepsion on a used toathed belt is
NOT permitted. After any cperation that involves the
removal of the toothed belt, ALWAYS install & new
toothed belt to the engine. Hefer 1o, "Toothed Beii,
Replace", in the next Section, in this Voluma.

Note;

Replacement of ihe ioothed bell is & service
reguirement every 4 year period o 60,000 km
whichever ceours first.

Toothed Belt Tension, Adjust
(Engines as of MY'93)

Adijust

The tecthed belt i automaticelly tensioned by the
toathed belt tension roller. The adjustmant procedure is
datailed in; "Toathad Beit, Replace®, in the next Section
i this Volume.

Hata:

Replacament of the tocthed belt s a sewice
redguirement avery 4 vyear pariod or 80,000 km
whichever cccurs first,

D BI43
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DOHC ENGINE-CHECKING & ADJUSTING PROCEDURES

RECONMENDED TORQUE VALUES
(Engine Checking and Adjusting Procedures)

Aiternator clamping bracket to intake manifold ...
Clamping bracket to altermator ... e

-----------

---------------------------------------------------------

Front toothed beft cover to cylinder head, intermediate piece and oil pump....
Ignition cable caver to cylindar Nead CoOVET......o e caveres

Lower alternator bracket fastening (M 10)

Qil pressure switch to ail pumgp
Spark plug to cylinder head ...

{1) C20LET oniy

d--mrTrTiErmEsEpEq{nN

llllllllllllllllllllllllllllllllllllllllllllllllllllll

...........................................................
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GROUP N

ELECTRICAL EQUIPMENT AND INSTRUMENTS

CHECK CONTROL

TABLE OF CONTENTS

Control Unit {ar Check Control, REPIACE . ..............o e sreersssescssssece e e smmece s eeenee s N-16
Check Control Bulbs, Replace (Analog IRSIUMENS)....ccciccee e nrrcsrssseecssssssereeeneee N = 18
Sensat for Remaining Coolant Quantity, Raplace ........cveeieiiiiiccieeeee e vveeene. N - 1B
Sensor for Remaining Cleaning Fluid Quantity, Replace ..o eeeeeveeeeiroesesssisnnn.. N =17
Sensor for Remaining Engine Ol Quantity, RepPlace .......veeeisiirieeceee e e e reecaeserersns N-17

N-15



CHECK CONTROL

CONTROL UNIT FOR CHECK CONTROL,
REPLACE

Remoave, Disconnect

Glove compartmant — group D {Mixed Air Heating (Interior},
Remove and Install Completsly)

Wiring harness plug from control unit {1), contral unit.
lllus. shows control unit as seen from engine compartmant,
Install, Connect

Control unit, wiring harness plug, giovae compartment,

CHECK CONTROL BULBS, REPLACE
(ANALOG INSTRUMENTS)

Aemove, Disconnect

Instrument assembly — group N,
Relevant bulb fram instrument assembly fturn to tha left).

1= Cleaning fluid leveal

2 - 0Oil level

3~ Coolant level

4 — Low beanvrear tamp

5 — Brake lamp/trailer brake lamp
8 — Brake lining thickness front

Insizll, Connect

Butb, instrument assembiy,

SENSOR FOR REMAINING COOLANT
QUANTITY, REPLACE

Remuove, Disconnect
Wiring hamess plug, sersor for coolant compensating tank,

install, Connect
Sensor, wiring harness plug.

N-16
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CHECK CONTROL

SENSOR FOR REMAINING CLEANING FLUID
QUANTITY, REPLACE Q

Remoaove, Disconnect - \=
Wiring harness plug, reservoir sensor, L—/—\.\ \ 3

imporiant! . - -: @l-nﬂéﬁ

Coliest any cleaning fluid which may run out, e ) =

*\ PR
Install, Connect N /} "~i
Sensar, wiring hamess plug. AL /
Top up cleaning fluid. o 1874

SENSOR FOR REMAINING ENGINE OIL
QUANTITY, REPLACE

Remove, Disconnect
Wiring harness plug from sensor, sensor from oil pan.

ifnstall, Connect

Sensor, wiring harness plug.

B 1675
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GROUP J

DOUBLE OVERHEAD CAM ENGINE

COOLING SYSTEM

TABLE OF CONTENTS

=eal Hing - Thermosiat Housing tu:.:E Cylinder Head, Beplace ... v e e
Radiator, Remove and Install {C 20 XE EnNgiNe) B . rreie e e s e aems e e e
Cooling System, Chack for LEaAKS .o eeee et e v s e ns e v e e seamrans e ran
Cooling System, Top Up and Bleed ... i s s avesssc sen ions
= b T LT = T O
ThermOoStat, RePIACE ... ... e creescr e b ebae s s e s st mmees e e e htmteessantsrnn
Water PUMD, BEPICE ..o e e ri s st s s e b e it e
Recommended Torgue Values ......... i atsarmebsbaL et o Een e PRt S e e ot es bt aea b

®For C 20 LET Engine, see Section, "TURBOCHARGING SYSTEM", in this Yolume.
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DOHC ENGINE - COOLI

Seal.Ring - Thermosiat Housing to
Cylinder Head, Replace

Remove, Disconnect

For C 20 LET:

Air intake hose (1} from hat wire mass air flow meter
and lurbocharger.

Englne compartmeant cover,

The lower coolant hose from radfator. Cellect coclant in
a suitable, clean cantainer.

Remove, Disconnect
Caoalant hoss (1).

Wiring harness plugs {2 and 3} from the ihermostat
housing,

For C 20 XE:

Ferformance heaqer. Refer to 'Gasketl, Perfurmance
Ealﬂder' Replace’, in the Section "Cylinder Head", in this
olume.

Thermastst housing from cylinder head,
Remowve seal ring.

Clean
Sedling surfaces.

Instail, Connact
MNew seal ring to thermostat housing,
Tighten (Tarque)

Thermastat housing to eylinder head ... 15 Nm
Cover plate to cylinder head (balls M6}, 2 MNm
Cover plate to cylinder head (nuts M 8). 22 Nm

Install, Connect
Wirng harness plugs to thermostat housing.
Uppar and lower coolant hoses,

For G 20 LET:
Air intake hose,

Engine compartment cover,

Top up and bleed cogling system, as detailed I this
section,.
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DOHC ENGINE - COOLING SYSTEM

Radiator, Remove and Install {C 20 XE)

Hemove, Disconnect
Ground cable fram battery.
Engine compartment cover.

The |ower coalant hose {1) from radiator. Collsct coolant
in & suttable, clean containar.

Upper conlant hose (2) from radiatar.
Coolant reservair hose from radiator (3).
RMulti-plug frem fan motaor,

Multi-plug from temperature sensor.

Retainer {arrows) from air deflector.

Remove radiatar with fan molor and radlator fan shroud,
in an upwerds direciion.

Transfer attaching parts when replacing
install, Connect

Radiator in lawer retainar.
FRetainer on air deflactor.
Coolant hoses,

Wulti-phigs.

Engine compariment covar,
Graund cable to baltery.

Top up and hleed cooling system as defailed in this
Section,

Cooling System, Check for Leaks

Engine must bBe 8t opsrating temperature (ai
temperatura to be st least 80 *C). _

Check coclant level.

Install, Connpect

Use KM 471 with a cammercially available pressure
tester to  the <oolant reservolr tank, ohsemving
manufacturer's instructions.

Fressurise caoling system to 100 kPa (1 bar).
Inspect -
Couling system for leaks.

Remave tester and close coalant reservoir tank.

Cocling System, Top Up and Bleed

Important]

Only use an ethylene glycol based coolant inhibitarfanti-
ftee?e, that compliess WwRh Holden's Speciflcation
HMN2043.

Ratic of coolant additive must be maintained at 30%
additive to 50% clean water

Remove, Disconnect
Allen key headed balt {arrow)

[+ 2255
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DOHC ENGINE - COOLING SYSTEM

Fill coclant reservoir tank with caclant until it flows from
the Allen key headed baolt hele, free of bubbles.

install, Connect

Allen key headed bolt, after applying seallng compound
to the threads, such as Loctite 315 or eguivalent, to
Holden's Specification HN1581.

Fill contant 1 "KALT" (cold) mark on the reservair tank,

Seal the cooling system and run the enging until
aperating temperature [s reached and the tharmostat
apens (coolant iemperature approximately 92 °C).

Inspect

Coolant level. Alfow the engine {o cool down. Then, if
necessary, lap up coalant to "KALT" {cold} mark on the
caolant reservolr tank, using 50% coolant to 50% clean
waler,

Fan Motor, Replace

Remove, Disconnect
Ground cebla from battary,
pMulti-plug (arraw).

Radiator fan zshroud with the fan motor atiached.
Remove upwards.

For G20 LET;

Coafant hase from radiatar fan shroud bracket.

Hemove, Disconnect

Fan motor from radiator fan shroud and fan.
install, Conne¢t

Fan to fan motar and radiator fan shroud.
Hadigtor ian shroud with fan motor to radiatar.
Mulli-pllg.

Graund cable to batiery.

For G 20 LET:
Coolant hose 1o radiater fan shroud brackai.

Thermostat, Replace
Remove, Disconnect

Engine compartment cover,

The Imxfar coolant hose from the radiator. Collect 1he
codlant in a sultable clean containar.

Lpper coolant hose from the water outlet fitting.

Water autlet fining with thermaostat from the thermostat
housing.

Sealing ring.
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DOHC ENGINE -

COOLING SYSTEM

Clean
Sealing surfaces.

Install, Connect
Mew seal ring.

Water outlet fitting with the thermostat 1o the
thermoslat housing.

Tighten {Torgue)

Water autiet fitting to thermaostat housing ... 8 Nm
Upper and lowet coalant hoses.
Engine compartment cover,

Top up and bleed cooling systam as detailed in this
Seaction.

Water Pump, Replace

Remove, Disconnect
Engine compartmeant cover.

The Iower coolam hose fram the radialor, Coliect the
caalani in & suitable clean caontainar.

Engines as of MY'93:
Mark the direciion of rotation of the toathed beit.

Toothed Bell. Refer to this operation I the Jection,
"Engine Timing Side, Air Cleaner Housing®, in this
Voelume,

Remove, Disconnect

Engines up to MY93:

Real toothad belt cover. Rafar 1o this oneration in the
Saction, "Engine Timing Side, Air Cleaner Housing®, in
this Volime,

Engines as of MY'93:
Tomlhed belt tension roller fram the oi! pump hausing

Remove, Disconnect
Water pump from cylinder block.

Clean
Sealing surfaces.

[ 063
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DOHC ENGINE - COOLING SYSTEM

install, Connect

Befare installing the water pump lightly coat the sealing
surface in the cylinder block and a new sealing Fing with
sllicane sealant such as Dow Cerning ar equivalent 1o
Haolden's Spacification Hi1014,
Tighten (Torque)

Water pump 1o cylinder biock............... 25 Nm

Important!

The spur an the cylinder Block must align with that on
the water pump {arrow).

Install, Connact

Engines up to MY'93:

Rear tocthed belt cover. Refer to this vperation in the
saction, ‘Engine Timing Side, Air Clganer Hauzing”, In
this Valume.

Engines as of My'53:

Toolhed belt tensian roller, Rafer to this uperatian in the
Section, “Engins Timing Side, Air Cleaner Housing™, in
this Volume.

Touthed belt. Refer ta this operation in the Section,
'Engine Timing Side, Air Cleaner Hausing®, in this
Voluma.

Install, Connect

The lawer coclant hase (1) ta the radiator,
Engine compartment cover.

Tap up and bleed coaling sysiem as detailed in this
Section.

RECOMMENDED TORQUE VALUES
(Cooling System)

MNm
Camshaft housing cover to NOUSING ...t B
Camshalt pulley 10 CAMBRET ........coueerveie oo oo 45
Rear tacthed belt cover to ol pump housing and camshatt housing ... 8
Temperature sensor to intake manifold.................... . = 10
T hermoslat housing to cylinder head ,................... e ia
Waler outlet connection to thermostat NOUSING ... ieenien 4



DOHC ENGINE - CRANK DRIVE

.

Flywheel, Remove and Install

Remove, Disconnect

smission and clutch, Refer fo Saction K, "Clutch
:ar;?in‘?ransmissiﬂn", in Volume 4,

Flywheel after marking the relative position to the

cranksh=it.

Use MKM-E04-21 (Torx E 20) an the toothed belt driva
gear (arrow) o hold the crankshaft when loosening the
flywheel fastening bolls. :

Torque - Angle Method

Fhywheel ta erankshaft............... 65 Nm +30° + {150 +
* lse new bolts,

Use MKM-604-21 (Torx £ 20} on ths toothed befi drivg
gear to hold the crankshaft while tightening the fiywhesl
fastening bolls,

Install, Connect

LAutch, thrust bearing guide sleeve, thrust bearing, and
iransmission. Refer to Section K, *Cluich ang
Transmission®, in Yaolums 4.

Pot Flywheel, Remove and Install

Remove, Disconnect

Tranamission and cluich. Refar to Section K, "Cluich
and Transmission”, in Volume 4.

Pot flywheel afler marking the relative position to the
crankshaft,

Haid the pot fiywheel by using KM-652.

Torque - Angle Method

Flywhesl ta crankshafl............... 6D Nm + 30° + {5 »
* Uge naw bolts,

Install, Connect

Cluteh, thrust bearing guide sleeve, thrust hearing, and
ransmission. Refer to Section K, "Cluich and
Transmission®, in Volume 4.
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Starter Ring Gear, Replace

Hemove, Disconnect
Flywheel. Refer to pravious operation, in this Section.

Disassemble k,__ﬁ e
{ Drill stafter ring gear at a tooth gap, using a 6 mm dril e T

hit 1o & depth of appraximately 8 mm. — i _3 / =

Disassemble
Separate starter ring gear using & cold chissl at the
drilled haole,

- Assemble ¥

%‘ Starter 1ing with tha chamfered edge to the fiywhes),
aflar healing the ring gear to a lemperature Detweaen
180 - 230 *L (yelow hurnished coiour),

Ingtail, Connect

Fiywheel. Refer to the previous operation in this
Section. '

P g 1 |

Check

Using a dial indlcater and magnetic stand and chack the
lateral run-out of the starter ring geat.

Specification ......ocoiiivvee e L3 MMM MEX.
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Rear Crankshaft Seal Ring, Replace
(Engines without Pot Fiywheel)

Remove, Disconnect

Transmisszion, clulch, thrust bearing and thrust beating
guide sleeve. Refer 1o Sectlon K, "Cluich and
Transmission”, in Volume 4,

. Flywhesl. Refer to operatian in this Section.

Install, Connect

Remover hook KM-665 between seal lp and the
crankshaft journal.

Assemble
EUppun KM-4E62-4 laver KM-469-13-A and pin KM-328-

Remove, Disconnect

Shellﬂ seal fing using this combination of special service
tools.

A Heol

Apply protective graase to the seal lip before nstalling.

Install, Connect

Using proteclive slesve KM-835-1, install seal ontp
crankshatt journal.

hMaount compress ring KM-835-2 an seal ring.

Install, Connect

Saal nng o stop on cylinder block. Uss holding plate
KM-511-11 and Torx bolt KM-46&8-12-E,
Importantl

Inserl the locating pins (arrowslinta the bores of the
fransmission.

Hamove, Disconnect
Speclal service 1ools.

install, Connect

Flywheel. FRsfer to the previpus operation in this
section,

Clutch, thrust bearing guids slzeve, thrust bearing, and
fransmission. Refer to  Section K, “Cluich and
Transmission®, in Volume 4.
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Rear Crankshaft Sea! Ring, Replace
(Engines with Pet Flywheel)

Remove, Disconnect

Transmission and clutch. Refer to Saction K, "Cltch
and Transmission”, in Yolume 4.

Pot flywheel. Hefer 1o the operation described in this
Section,

Remove, Disconnect

Lrill a hole in the centre of ong slde of the seal ting,
mnsert a salf tapping screw and |lever the seal out, with a
suitable tool,

Install, Connect

Saal ring using protective sleeve KM-635-1, koat seal
lip with protective grease before installing. Compress
ring KM-B3%-2 and KM-535.

Install, Cannect

Fot flywhaal. Refer to the previous operation in this
Saction.

Cluteh, thrust bearing guide sleeyve, thrust bearinn, and
transmission. Hefer o Section K, "Cluich and
Transmission®, in Volume 4.
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DOHC ENGINE - CRANK DRIVE

Front Crankshaft Seal Ring {in Oil
Pump Housing), Heplace

Note:
While the aperation n described here is for engines up to

MY'93, the procedura is simllar for all engines.

Remove, Disconnect

Right front wheel,
Engine compariment cover.

Engines as of MY'33:
Mark the direction of rotalion of the teothed belt.

Toothed Belt. Refer "Toothed Belt, Replace", in this
Volume.

Remove, Disconnect

Tocthed balt drive geat. Lise holding wianch KM-662-A
gng MKM-604-21 [%:-rx E 20), to remove the fastening
olt,

Install wheel puller KM-210-A, with KM-516 and KM-647
if necassary, to remove the toothed belt drive gear.

Remove, Disconnect
Spacing ring,

Drill & hale fn ane slde of the sealing ring, Insert & self
tapping screw and remove the seal uzing a suitabls tool.

Install, Connect

Seal ring with KM-693 and the toothed belt drive gear
tork bolt {1) and washer.

Coat the seal lip with pratective grease hefore installing.
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Instgll, Connect

Spacing ring on crankshatt journal. Apply a thin layer of ‘\
silicone sealant such as Dow Corning 732 ar equivalent
o Holden's Specificalion HN1373, ta the spacing rtng
haiore instaliation.

. Toothed belt diive gear to the crankshaft journal noting
" the alignment position.

L 286/

Tarque - Angle Method

Toothed belt drive gear
o crankshaft......................... 250 Nm + 40° + 50° *
*Lze new bolt.
important!

Apply grease to the joothed belt drive gear boit threads
befare itstalling,

To tighten the baolt, use helding wrench KM-B62-A and
MKM-604-21 (Tox E 20). Obszerve mahufacturars
instructions.

: 3 Install, Connect

Toothed Belt. Refer "Toothed Belt, Aeplacs”, m this
Volume.

Endine compariment cover.
Hight front whesi.
Tighten {Torque)
Wheel bolts {o front wheel huby............... 110 Nm

0 2HER

Piston with Con-rod, Remove and
install

Remove, Disconnect

Cylinder head. Refer to the Secticn "Cylinder Head", in
this Volume.

2l pan. Refer '0il Pan Gasket, Replacs', in the Section
"0l Cireuit™, in this Volume.

Piston with con-rod, Mark the con-rod cover before
rermoval.
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Inspect
All parts, replacing a3 necessauy.

Install, Connect
Instali pistan rings, using a commercially avaifable tool.

Important!

Far tha two camprassion rings, align the 1lny gaps 180°
apart.

¥hen installing the segmented oil contral ring, armnge
the upper steel ring from 25 - 50 mm to the |eft of the
gap of the intermediate fing and the lawer steel ring, 25
- 50 mm o the right,

Install, Cannect

Piston with con-rod, Insert with parts costed with clean
aihging oil.

[mportant!

Note the installation position. The arrow on the biston
crown painis fa the engineg timing side and the bead on
the con-rad {arrows) to the clutch side.

Torque - Angle Method

Con-rod bearing cover to con-rod 35 Nm + 45° + 45° +
“Llse new holts.

install, Connect

Oil pan. Refer 'Qil Pan Gasket, Replace', in tha Section
“Oil Cireuit", in this Volume.

Cyfinder head, Rsfor to the Section "Cylinder Head", in
this Volume.

Piston Rings, Replace

Remove, Disconnect

Piston with can-rad, Refer ta previous Operation in this
Section.

Pisten rings, using commercially svailable, piston ring
clamp pliars.

Clean

Fiston ring grocves, using a ground section of an oig
pisten ring,
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DOHC ENGINE - CRANK DRIVE

Chetk

Fiston fing gap. For these and plston sizes, refer to

"Fechnical Bata" at the end of this Volume=,

tnstall, Connect

Ll scraper ring;

Arrange offset of stesl band rings, sach 25 - 50 mim 1o
thé left and right of tha intermediate ring gap.

Piston rings;

Arrznge offsal of ring gaps by approximately 180.
Imipartant

Ingtall the second pistan ring  with the “TOP"

identification mark faclng upwards.

Fisteh with con-rod. Refer to previous Operation in this
aettlon,

Crankshatt, Remove and Install

Maount englne on Engine Overhaul Stand KM-412, with
appro priata_ adapiors,

Drain engina ail into a suitable container.

Remove, Disconnect

Tha foilowlng tems;

Drive dise, oll pan and oil pump. Rafer to varous
Operations n this Volums.

Con-red and crankshaft main bearing covars after
marking each for correct reassemily, .

Remove, Disconnect

Crankshaft fram the engine biock,

Clean

Inspect

Crankshaft, Hefer 1o this Qperatlon, later in this Section,
Replace all parts as required,

If replacing the crankshaft, the pulse senser disc may
naed ta be modified.
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DOHC ENGINE - CRANK DRIVE

install, Connect

Mew bearing shells into the cylinder klock and bearing
covers.

Caat bearings with clean engine cil,

Refer to "Technical Data® at the end of this Volume for
overs|ze bearing shell specifications,

Install, Connect
New crankshaft inta the cylinder bloch.

The seating of the crankehaft can be corrected by light
blows with a rubbar hammer an the crank throw land

farrow).

Instalf, Connect
Front and rear main beafing covers.

Coat mating surfaces [arraws) with sealing compound,
> Holden's Specifleation HN1373, such as Dow Comning
Silicone 732, or equivalent.

Install, Connect

Apply & bead af sealing compound such as General
Electric ATV 159 or equivalent, 1o the side grooves of
both bearing cover halves (arrows).

Importantt

After installation of bearing cover, press in the seailng
campound from abovea, until it emerges from the joints.

C 7YiE
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Torque - Angle Method
Crankshaft bearing cover ta

cylinderblock. .. ... ... 50 Nm + 45° + 15"
Cen-rod Bearing cover (o
Conm-Tad. .o, 35 Nm + 45° + 15°

|Usa new bolis,

&Lijgn the front bearing cover 1o the engine on the {iming
side.

Install, Connagt

ol pump, cil pan, rear crankshaft seal, drive plate and
engine accessolles, as detalled in various seclions in
this Valume.

Important
Check valve timing befare installing tooihed belt.

Remove, Disconnect

Engine from Engine Stand KhM-412 and adaptors from
the engins,

Instali engine,

Crankshaft, Check

Inspect '
Crankshaft end play with bearing sheliz installed.
Crankshaft mounting surfaces for tha drive plate.

For welerance specifications, refer to; “Technical Data™
at the end af this Volume.

Inspect

With the main bearing covers and shells removed,
check for oui-pf-round on crankshaft main journals with
a dlal indicator,

Far talerance EDEﬂif.iEaﬁGns. refer to; "Technical Data”,
at the end of this Valume.
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DOHC ENGINE - CRANK DRIVE

Bearing Clearance with Covers Removed,

Inspect
Important!

Lightly greese the crankshafl journal and fightly all the
bearlng shells 1o avoid the gauging strip learng when
the bearing caver is removed.

Measure |
with commercially availabls "Plastigage” material

Cut threads to length of bearing width and lie along
crankshaft journal {arrow). Install bearing cover and
forgue boits

Torque - Angle Method

Crankshaft bearing cavar to
cylinder block ........................ B0 Nm + 45% +15°

Con-rod bearlng cover to con-rod . 35 Nm + 45° + 15°

Measure

Widih of esach compressed strip {arrow), using ihe
measuring scala,

MNote: |
"Plastlgage” is availabla in a number of varying
tolerance ranges,

For bearing clearancs tolerances, refer ta; “Technical
Data" at tha ang of this Yelume.

Torque - Angle Method
Ali bearlng covers to the cylinder block and can-rods.

Crankshaft bearing cover 1o
cylinder Block ......cccece e iiveseenians. SO NM 4+ 45° + 157

Con-red bearing cover 1o con-fad. 325 Mm + 45° + 157
Use new bolis,

Con-rod Bearing, Replace

Remove, Disconnect

il pan. Refer 'Oil Pan Gasket, RHeplaca', in the Sectlon
"0l Circuit®, in this Valume,

Mark con-rod cover 0 con-rod.
Con-rod bearing.
Clean

Caon-rod hearing journal, con-rod bating cover.

Install, Connect

New bearing shells, applying claan englne oil.
Caon-rod bearing cover.

Torque - Angle Mathod

Con-rod bearing cover to con-rod, 35 Nm + 457 + 1457
Use new holls,

Install, Connect

Qil pan, Refer '0il Pan Gasket, Replace’, in the Section
“Cil Clreult”, in this Volume.

L ach
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Con-rod, Replace

Remove, Discannect

Piston. Refer "Pistan with Con-Bod, Remove and [nstall,
in this Secticn.

Press oul pistan pin retainer from the pisten pin.

Assemble

Con-rad, piston, piston pin. Coat all paits lightly with
clean ehglne ail.

Use a new piston pin retalher,

Imporiant]

MNote the installation position. The zrrow on the plston
crawn points io the engine timihg side and the bead on
the con-rod {arrows) to the clutch side.

insiall, Connect

Piston, Refer 'Piston with Con-Rod, Remove and Install’,
in this Section.

Cylinder Block, Check for Plane
Surface (Cylinder Head Removed)

Clean
Cylinder block sealing surface.

Inspect

Cylinder block sealing surfacs, lengthwise, sideways
and diaganally for warpage. Use a straight edge and
feeiar gauge.

Spacication.....ce e 0020 M X,

importantl

Afer surface grinding, check that piston prajection does
nat excesd 0.4 mm
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RECOMMENDED TORQUE VALUES

{Crank Drive)

Cen-rod bearing cover to con-rod ...
Cylinder head to cylinder ook ..
Flywheel to crankshaft... ..o e eee e ree e
Front taothed belt cover to n:::-,fllnder head, intarmediate piace and il pump
Oil pan o cylinder block ..
Fot flywheel to crankshaft,.. .

Rear tnnthed belt cover to cylln{ier biock ..
Toothed belt drive gearto crankshalt. ... ererrrr e rres
Whee| bolis 1o front wheel Hub.........c.cco e e e

Nm

. 36 + 45° + 15° (3)
. 25+ 80° + 90° + 50° (3}{s)

55 + 30° + 157 (3)
15 (13(2)

gﬁ +30° + 157 (3)

250 + 40° - 50° (3){4
22 (3)44)

5 } Apply Locking Compound to bolt threads, such as Loctite 242 or equivalent to GMH Spec. FIN125E.

Maximum assambly time 10 minutes.
(z) Use new balt/s.
(4) Insert bolt with greased thread.
(5) No re-tigitening requirad.

J - 382

N ! .".1:"':



DOHC ENGINE - CYLINDER HEAD

Front Seal Ring - Camshaft Housing,
Replace

Remove, Disconnect

Engines up to YB3

Mark the direction of rotation of the toothed belt,

All Engines:

Toothed Belt. Refer "Toothed Belt, Replace®, in this
Yolume.

Camshatt gearfs. Hefer *Camshaft Gears, Remove and
Inztall’, In this Section.

Drlll a small hole in the centre of the seal (arrow). Insert
self tapping screw and remove seal by carefully levaring
against the scraw,

Clean

All sealing surfaces.

Install, Connect

MNew seal ring, using KM-422 and the camshaft gear
ratatning bolt,

Coat the seal lip with grease, before instalatian,

Toothed Belt. Refar "Toothed Belt, Aeplace”, in this
YValume.

Camshaft gear/s. Refar "Camshaft Gears, Remove and
Install", In this Secticn.

Gasket - Performance Header to
Cylinder Head, Replace (C 20 XE)

Remove, Disconnect
‘Graund cable from hattery.

Cover plate from perfarmance header,
Bolts from perfarmance header.

For C 20 XE:
Disconnect wiring harness plug from oxygen sensor

Remove, Disconnect

Engine compartment cover.

Fastening balts from exhaust joint and bracket |
Engines as of MY'92 (with A/C):

Flange, oif dipatick tubefangine vent fram cylinder block.
Remove performancs header, downwards.
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- CYLINDER HEAD

Clean
All sealing surfaces.

install, Connect
Ferformance headsr, using new gasket.
Exhaust |sint and bracket.

Tighten (Torque)
Performance header 1o oylinder head ... 2 M *
Caver plate to cyliider head bolts (M 6) . 9 Nm
Fastenlng bolts to exhaust joint.............. 12 Bn
Fastening bolts to bracket ... ... 20 Mm

* Lse new gasket.

Install, Connect

For C 20 XE:
Connect oxygen sehsol Wking harmess plug.

I removed:
Flange, oil dipstick guide tubefengine vent to cylinder
Block.

Engine compatment caver,
Ground cable 1o batlery.

Gasket - Intake Manifold to Cylinder
Head, Replace {C 20 XE)

Remave, Disconnect

Grovnd cable from batlery.
Engine compartment cover.

Lower coolamt hase from radlator. Callect coolant in a
suitabls, clean comainer,

C 20 XE Engine as of MY'93;
Wiring harmess plig from intake air temperature sensor.

Alr Intake hose (1), wiring harness plug {2) from mass
air flow metet, hose cannectlon (3) fram pre-volume
chamber, pre-volume chamber (4), with mass air flow
mater,

Remove, Disconnect

Engines up to MY'S3;
W-telt from altarnator.

Alternatar clamping bracket from intake manifold.

Loosen lawer alternaicr bracket, then swing the
altarnator outwards.
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Ramove, Disconnect
Engines as of MY'93:
Mark the direclan of rotation of ribbed V-balt.

Foloase ribbed ¥W-helt, using the ribbed V-belt tension
raller, by ratating Whe tension raller {arrow), then remave
the ribbad V-belt.

Aemove, Disconnect

Engings as of MY'93:

Support {1) and brace {2) ftom 1he alternater or fram
inkake manifold.

Logsen the lower alternator fastening boil then swing
alternator outwards.

Remove, Disconnect
Coolant hose (1) from the coolant resensair,
Coolant hose (2) fram the intake manifald.

Remove, Disconnect
Brake sarva vacuum line {arrow} from intake manifald.

IT fittad; . .
Wacuum line fram the intermediate piece from the brake
SEMVD COnneECTion.

Intake manifald to eylinder head support. Loosen the
lower fastenlng bolt, then swing the support 1o one sida.
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Remove, Disconnact

Bowden rahle, fuel lines, sealing first with suilabls
clamps to ptevent fuel spillage.

Enging vant hiosa connections from ¢ylinder head cover.

Remogve, Disconnect

injector plug strip as follows;
Fuel injeetor wiring harness plug {1} from thratlle valve
switch or potentismeter.

Ground eonnectians {2) frem fual distributar pips.

Vyiring harness plug {3} from controlled canister purge
va|ve.

L.ay the fuel Injectar plug strip over to the rear.

Remove, Disconnect
Faslening nuts from intake manifold.

Wacuum lne [(arow) from controlled canister plrge
valve, then remove the controlfed canister purge vahe.

Support the intake manifold, then,

Ramove, Disconnect

Caalant hose {1} fram coglant pipe.

Wiring harness plug (2) from idle speead adjuster.
Intake manifold from the engina,

Clean

Al sealing surfaces, taking care not to damage
mactined alloy surfaces,

] ] E _-"F:
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DOHC ENGINE - CYLINDER HEAD

Install, Connect
Intake manlfold, using new gasket.
Wiring harness piug to idle speed adjuster,
Coolant hose to coolant pipa,
Contralled canister purge valve and vacuum line.
Tighten (Torque)

Intake manifold to eylinder head ... 22 Mm

Install, Connect

Wiring harness plug (3) to controlled canister purge
val'a,

Ground connecllans (2) to fuel distributar pipe.

Wirlng hamess plug (1) to throttle valve switch or
potantipmeter.

Injector plug strip.

impariant!

Check that all ground cannections are in good candition
and sacure.

Install, Connect

Hose connactions to eylinder head covet.
Fual lines, then remove clamps.

Bowden cable,

Brake servo vacuum line to intake manifold.

If removed; .
acuum line to intermediale plece for rake servo
connection.

Tighten (Torque)

Intake manifold to cyliinder block support ... 20 Nm
Erake serva vacuum ling to intake manifeld . 20 Nm

Install, Connect

Coolant hoses (1 and 2} o conlant reservoir tank or to
intake manifald.
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Install, Connect
Engines up to MY'93:
Alternator clamping bracket to inlake manifold,

Install V-belt to alternator and tension. Refer W-belt,
Tansion, Check and Adjust’, in the Soection, *Checking
and Ad|uzting Frocedures”, In this Volume.

Install, Connect

Engines as of MY'93:

suppart {1} and brage (2} to alternator or to intake
manifold,

Tighten {Torgue)

Alternator support and brace .. ...
Lower alternatar fastaning balt ...

Install, Connect

Engines azs of MY'93:

Ribbed YW-bel, after releasing the ribbed V-balt tenslon
raller (arrow).

Mota the direction of retation of the ribbed V-belt, when
installing.

Install, Connect

Pre-voiume chamber (4] with mass air flow meter, hosa
eohhection £3), to pre-wolume chambar, wiring harness
piug 2] to mass alr flow meter, air intake hose {1}.

G 20 XE Engine as of MY'93:

Wiring harness plug to intake air temperature sensor.
The lower coolant hose ig the radlatar.

Engine companiment caver,

Graund cable w battery.

Top up and bleed cooling system. Refer to the Sactlon,
'aaling Systern®, in this Valume for details.

e HIS

J- 311




DOHC ENGINE - CYLINDER HEAD

Gasket - Intake Manifold 1o Cylinder
Head, Replace {C 20 LET)

Aemave, Disconnact
Ground cable from batleny.
Caover from throttle valve manifald,

Remove, Disconnect
Mark tha diraction of ratalion of the ribbed W¥-belt.

Release 1ibbad V-belt, using the ribbed V-belt tension
raller, by rotaking the tension raller {gerow), then remova
tha ribbed V-bel,

Remove, Disconnact

Suppart (1) and brace (2) from alternator ar from intake
miartifold.

Laosen the lower alternator fastoning bolt, then swing
the alterhator tQ the rear.

Aemove, Disconnect

L.odiant hese {1} from the coolant reservoir tank.
Coolant hose (2} from intake manifold.

Collect eoolant in a suitable, ¢lean container,
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DOHC ENGINE

- CYLINDER HEAD

Remaove, Bisconnect
Air hoses {1 and 2} from throttle valve manifald.

Hemove, Disconnect
Brake servo vacuum lina (@rrow) from intake manifald,

If fitted;
Yacuum line from Intermediata piece for brake servo
eonneciian,

Inlake manifold to cylinder block support. Loosen the
lower fastenlng boit, then swing suppart to one side.

Remova, Disconnect

Howden cable, fuel lines, seallng first with suitable
clamps to prevent fued spillage.

Engine vent hase connections fram oylinder heed cover,

Remove, Disconnect

In|ectar plug strip as follows;
Pull back the retaining ¢lip from M. 1 eylinder injecior.

Wiring harhess plug (1) from hot slart valve,

Wiring harness plug {2} from intake alr tampearature
SBhSOr.

Wiring harness plug (3) from throttle valve
potentlometer,

Wirtng harmess plug {4} from controlled canlster purge
valve.

Giround connections from fusl distributor pipe.

MNaote:
Rowting of afl wiking and connections.

ST ]~
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DOHC ENGINE - CYLINDER HEAD

Remove, Disconnect
Wirlsg harness plug (1) from idla speed adjuster,
Lay the fusl injector plug silp aver le the front,

Remowve, Disconnect

Wacuum hose (1) from the thratlle body,
Vacoum hase (2} from the "7 pisce,
Infake manifeld from the engine.

Clean

Al ssaling surfaces, taking care not o damage
machined alloy sufeces,

Remove, Disconnect
' Fastenhing nuls fram the intake matifold.

Vacuum Jine {1} from the condrolled canister purge
valve, lhen the contralled canlster purge valve,

Intaks manifold from the cylindsr haa_d,
Clean

- Al sealing surfaces, leking care not to damaga
machined alloy surfacses in the process,

Install, Connact
Intake manifold, using new gaskset.
Controlled canister purge vaive and vacuum ne,
Tighten (Torque)
Imtake manifold to cylinder head ............ 22 Nm
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Ingtall, Connect

Injector plug strlp to injactors,
All vacuum hases.
Wiring harnass plug (1] 1o hot star valva,

Wiring harmess plug (2) 1o intake air temperature
5aNSAr.

¥iring harness plug (3) to throttle valve potantiomeler.

Wiring harness plug [(4) to contialled canistar purge
valvag,

Wiring harness plug o die speed adjustar,
Ground connectlons (2) o fuel distributor pipe.

Note:
Wirlng harness routing.

Check that all ground connections are 1h good condition

and sacuro,

Install, Connect
Engine vent hoses ta cylindaer head cover,
Fual lines. Disconnect clams.

Bowden cakie. |nstall with no tension on the cable.

|n51:E|.||, Connect
Air hosa 1o throttle valve mandifold.

Coolant hoses to coolant reservoir tank or Inlake
rmarfoid.

Erake servo line to intake manifold (arrow}.
Tighten (Tarque)

Intaka maniiold to cylinder block support ... 25 Nm
Brake serva line to intake manifold. ..., 20 Nm

if removed; )
Wactum [Ine lo intermediate piece fiom brake servo
cannection,

Install, Connect

Aflernator support 1] and brace 2] to alternator or
intake manifold,

Tighten {Torque)
Alternator suppert and brace. ... 18 Nm
Lower alternater fastening bolt ... 35 Mm

Install, Connect

Install ribhed Y-pelt, uzing the ribbed V-belt tension
raller,

Mate:
The direction af rotation af the ribbed V-balt,

b BlES
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Covar 10 throltie valve manifald, ............ 5 MMM 7 1 ===t i

e,
L

Install, Connect and Tighten (Torque) e =
' g n

Ground cable to hattery. - = s

Top up and hleed cooling system. Refer to the Section, = . — ==
"Caaling Sy=tem”, in this Valume for details.

Camshaft (Intake and/or Exhaust),
Replace

Remove, Disconnect
Mota:
Before remowving the loothed helt, rotate the crankshaft

In the direction of angine rotation untit the TDC mark is
G0° BTOC {dimension I,

Engines as of MY'93;
hark the direction of rofation of the taathed bel

Ajl Engines:
Toothed Eelt. Refer "Toothed Belt, Raplace®. in this
Valsme,

Camshaft gear/s, Aefer "Camshaft Gears, Bemove and .
Install”, in this Section. \\—___,—f“"'
High wvoltage distributor. Refar to the appropriate
Matraonic Saction in this Yolume.

Remove, Disconnact
C 20 XE Engines as of MYy'93:

‘Camshaft sensor disc. Reder to the Motronic b 2B
Sectlon in this Volume,

E B4

T

All Endines:

Camshaft bearing cover.

Progressively loosen nuts in stages of ¥ to 1 turn,
warking from the outslde, inwards.

Mote:
The numberad identlfication markings on each camshatft
bearing cap.

Important]

Camshaft must come awsy evenly from the bearing
5eats and fremn the front gulde bearing.

——

ar—= &
= P Ty
i
oy

C 8383

Clean, Inspect
Ali parts, replacing as necessary.

Coat all sliding surfaces with malybdsnum dlsulphide
(Mo%2) grease or spray.

Apply silicone sealing compound such as Dow Cormning
732 or equivalent, to Helden's Specification HN1373, 1o
the sealing surfaces of the outer camshsft bearing
COvers,

_'—"-.-.-.-.-.-r.-
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DOHC ENGINE - CYLINDER HEAD

Install, Connect
Camshafl bearlng covers.

Impartant!

Take care that the identlfication number on sach cover,
maiches with the number on the cylinder head.

Tighten (Torque)
Camshaft bearing covear to

eylinder head ... 20 Nm
FRear camshaft bearing cover {(armews)
to cylinder Bead (M G) ... nimineineo, 10 NM
Important!

Progressively lghten the camshaft covers Yz o 1 turn at
a tima, working from the centre, outwards,

Turn camshai with cpen ended spanner, until the guide
studs (1), point upwards.

Instal, Connect

New camshaft s=zaling rings, wusing KM-422 and the
camshaft gear retaining washetr.

Apply grease to the saal iips befare instaliation.
High v llage distribulor.

Camshaft gaar/s, -‘Befer "Camshaft Gears, Remove and
Install”. in this Section.

Taathed Belt. Refer Toothed Bak, FAsplace”, in this
Yolume,

G 20 XE Engine as of MY'93;
Camshaft sensor disc. Rafer o Motronic M 2.8 Sectlon
In this Volume, for details,

Camshaft Gears, Remove and Install
Remove, Digconnect

Erngines as of MY'23:

Mark the direction of rotation of the toothad belk,

Toolhed Belt. Refor “Toothed Belt, Heplacs", In this
Volumea,

Ignition cable covar, spark plug cannections, using KM-
7.

Hose connections (arrows) from cylinder head cover.
Cylinder head cover.

J- 317
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DOHC ENGINE - CYLINDER HEAD

Remove, Disconnect
Camshaft gears.

Hold each camshatft with an open ended spanner on the
hex provided, while looséning the retalning balt,

Install, Connect

Lamshaft gsarfs, with the liming meark to the front
|arrow). The guide pin on the camshaft engages with
the correspanding hole In the camshaft gear.

Torque - Angle Method
Camshaft gaarto camshatft ... S0 Nm + 80° + 15° *
* Use naw bolifa.

Mote:
While tightening, hold the carmshaft with an open ended
spanner an the hex provided.

Install, Cannect

Lylinder head cover with a new gasket.

Hase connections (arrows) to eylinder head cover
Spark plug connectors,

Ignltion cakle cover.

Toothed Belt. Refer "Toothed Belt, Replace® in this
Yolume,

Tighten (Torgue]

Liyfitder head cover to eylindar haad ... B Nm
lgnition cable cover to
cylinder head cover. ... B Nm

Cylinder Head, Remove and [nstall
(C 20 XE)

important|

Only rernove the cylindar head when the engine Iz cald,
{.&. at raom temperature),

Remove, Disconnect
Zround cable from battery.

W¥iring harness plug (1) from mass air flow meter, ldle
speed adjuster hosa {2 from pre-volume chambsr,

Fre-volume chamber (3] with mass air flow meter,
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DOHC ENGINE - CYLINDER HEAD

Remove, Disconnest

The iower coalant hosg from the radlator. Caollect tha
coglant in a suitable, clean containst.

Mote:
Before remaving the toothed balt, rotate the crankshaft

in the direction of engine rofation untit the TOHG mark is
80° BTDC [dimenslan ).

Engines as of MY™Q3;
Mark the direction of retation of 1he loothed balt,

All Engines:

Toothed Belt. Refer *Toothed Belt, Heplace', in this
Volume,

Camshaft gears. Reler "“Camshait Gears, Aemove and
Instalt", in this Sectlon. )

Ferformancs  header, Refer "Gasket, Parformances
Header to Cylinder Head, Replace". in this Saction.
Remove, Digconnect

Wiring harness plug and upper coolant hose from the
thermostat housing.

Wiring harness plug and high voltage cables from the
high valtage distributor,

Fastening bolt {1).

Remove, Hsconnect

C 20 XE Engines as of MY'93:
Wiring harness ptug {1} from camshaft sensaor.

Wiring harness plug {2} from dual spark ignitien ceil,

Remove, Diseonnect
coolant hose,
RAultl-plug,
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DOHC ENGINE - CYLINDER HEAD

Remove, Disconnect
Bowden cable,

Fugl lines, sealing fiest with suttable clamps to prevant
fuel splllags.

Remove, Disconnect
FPlug strip frem injectors,

Wiring harnmess plug (1] from throtle valve switch {1
2.5} or patenticineter (M 2.8),

Ground connecllens {2} from fuel distributor pipe.

Wiring karness plug {3) from centrolled canister purge
vahe.

Lay injecior plug sirlp towards the rear af the engine,

Reimove, Disconnect
Engines up to MY'93:
Altarnator clamping bracket from intake manifald,

Loosen lower adiernator fastaning bolt. Swing alternator
ta the rear,

Coolant hose (1) from coolant resenvoir tank,
Coolant hose (2) from intake manifold.

Hemowve, Disconnect

Engines as of MY'93:

Clamping bracket and brage from alternakor or from
intake manifold.

Loosen lower akernatar bolt and swing alternator to the
raar,
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Remova, Disconnect _
Brake servo vacuum ling (1) fram intake manifold.

if fltted; -

Yacuum fine (2] from intermadiate piecs for brake sarvo
CoMnEction.

Intake manifold to cylinder blogk suppor, from the
intakz manifald.

Conlant hose from the conlant reservair.

Remove, Risconnect

Fastening bolts (arrows) of the rear toothed belf cover
fram the cylinder hsad. Refer io this operation In
"Engine, Timlng Side, Air Cleaner®, in this Valume.

Remove, Disconnect

Progressively loosan the cylinder head baolts ih the
sequence shown, ualtg MEM-504-19-A (Tonc £ 14

Importantt
Flrst Imasen all bolts V4 tuen, then Y turn.

VWhen raimoving the boits, iake note of the washers,

Clean

Al sealing surfaces, counter bares for the eylinder haad
bolts and the threads in the cylinder block.

Take care not to darmage finsly machinad surfaces.
Chack

Cylinder biock and head for planse surface. Refer ta thls
aperallon at the end of this Seclion,

Inatall, Connect

Mew oylindar head gaskat anto the oulde bushes in the
cylindar black, Align tha mark "OBENTOR" (arrow),
upwards and towards the liming sids of the engine.
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DOHC ENGINE - CYLINDER HEAD

Install, Connect

Mourd cylindar head an the cylinder block, indexing with
the location tubes in the cylinder block.

Insart new cylinder had bolts with their washers.
Important!
Mew balte MUST be used,

Insert bolts until they are all seated, using MKM-804-19-
A ({Torx € 141,

Tighten (Torque)

Cylindar head 1o cylinder block.
Tighten cylindar head bolts in tha seguence shown, in
four stages, Using angular torgue wranch KM-470-8.

Torque - Angle Method
Tightening pracadurs, ..,....., 25 Nm + 207 + 90° + 90" *
* Mo ra-tightenlng is requinsd

Tighten (Torque)

RAear toothad bait covar to

cylinder head..............ccocvivrien v e 5 Mm
Intake manifield to cylindar

Block SUPROT e e e s e s s 25 Nm
Brake serva vacuum iine to

intake manifold, .o 20 Mm

tnsiall, Connect
Coxtlant plpe to coolanl reservair

If removed:
Wacuum Line (2] to intermediate piece for brake servo
connectian,

Tighten {(Torque}

Glamping bracket to alternator

and intake manifald ... 18 Nm
Suppart to alternator and

intake manifold ... 1BNm
Alternatar clampling bracket ta

intake manifold.............cc e 2B WM

Install, Connect
Coolant hose (1 and 23.

e




DOHC ENGINE - CYLINDER HEAD

Install, Connect

wiring harness plug (3) to contrelied canister purge
valve,

Graund connecllons {2) 1o fuel distributer pipe,

Wiring harness plug (1) to throttle vahe switch (M 2.5}
ar potentiomeater (M 2.8).

Flug strip to injeclors.
Chack thatl all ground connectors are in good candition

and secure,

b 2879

Install, Connect |
Fuel lines. Disconnect clamps,
Bowden cable. Install with no tension on the cable.

install, Connect

> 20 XE Engines as of MY'G3:

Witlng harness plug to camshafl sensor and dual spark
ignikicon call.

Coolant hasa to eylinder head.

Multi-palug.

Wiring harness plug and high voltage cable to high
viltags dlstriboelor.

Fastening bolt {arrow) to cylinder head.

Wiring harness plug and upper coolant hose to
thermostal housing.

Install, Connect

Fedormance header. Refer "Gaske!, Performance
Header la Cylindar Head, Replace". In this Sectian.

Lamshaft gearfs. Refer "Camsheft Gears, Remove and
Instaill”, In thls Section.

Toothed Belt. Hefer "Toothed Belt, Replace", in this
Yollme.

Lower coolant hase {1} o the radialor.
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Install, Connect

Pra-volume chamber (3 with mass air flew meter.
Mase {2} o pre-volume chamber.

Wiring harness plug (1] 10 aif flow meter.

£ngine compartmant covet,

Gireund cable 10 hattary.

Tap up and bleed cooling syslen, Refer "Cooling
System", in this Yolume.

Cylinder Head, Remove and Install
(C 20 LET)

Important!

Only remove the eyiinder head when the engine s cokld,
{i.g. & room temparature).

Remove, Dizconnect

Ground cable from battery.

Cover from throttie valve manifold,

Air hose (1) from throttle vahee manlfold.

Air hose [2) from charge air cooler or from thratlle valve
manifald.

Remove, Disconnect
Wiring harness plug from fn motor.
Fan motor with fan shroud.

Remove, Disconnect

The laower cookant bose fram ithe tadiator. Collect
coctant in a sutable, claan containet.

Note:

Before removing the tocthed belt, rotate the crankshaft
in the direction of engine rotation untll the TDC mark s
&0° BTDG (dimension L.

Mark the directlon of rotation of the tocthed beil.

Tooihed Belt Refer Toothed Belt, Replagg”, In 1hls
Yolurmea,

Camshaft gearfs. Refer *Camshaft Gears, Aemove and
Install", In this Section.

Exhaust mantfald with turbocharger. Refar to lhe
Seclian, "Turbochatging System - © 20 LET" In this
Volume.,

A e

-

<]

IEEIEEsE s

ST

- T =

E a7sd

J-324




DOHC ENGINE - CYLINDER HEAD
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Remove, Disconnect
Coalant hose (1).

Wiring harness plugs (2 and 3) from the thermaostat
housing. )

Hemove, Disconmect
Fastening bolt {1) from the cylinder head,

Remove, Disconnect
Cooland hoss.
Multl-plug.

wWiring harness plug and high valage cable from the
high voliage distributor,

Remove, Disconnect
Cootant hoze (1) from the coolant resarvair tank.
Coolant hose [2) from the intake manifold.
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Remove, Disconnect

Clamping hracket and brace fiom alternator or from
intaka manifald.

Loo=zen lowsr gternator bolt and swing alternator to the
FEar

Remove, Disconnect
Bowden cable (1}, fuel line bracket [arrow).

Ciose offl fuel fines using a suitabile clamp.

Remove, Disconnect
Brake servo line {1} from the intake manifold.

If fittad;
Vacuum line {2} fram intermeadiate piecs for brake servo
connection.

Intake manlfold o cylinder block support from Intake
manifold.

Coolant pipe fram the coolant reservoir tank,

Remova, Disconnect

In|ector plug strip from connectors, To do this, first pull
hack retalning clamp for the No. 1 injector.

Wirlng harness plug (1) from hot star valve.

Wiring harness plug {2) from intake air temparaturs
sensar.

Wiring harness plug {3} from throtile valve
potentiometer.

Wiring harness plug {4) from eantrolled canister purge
valve.
Leround connections from fuel distributar pipa,

MNote:
Routing of all wiring and connections.

DOHC ENGINE - CYLIN
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DOHC ENGINE - CYLINDER HEAD

Remove, Disconnest
Yacuum hose (1] from the throttle hody.
Vacuum hose (&) from the 'T' pieca,

Aemove, Disconnect

Fastening baltz (arrows) of the rear tocthed balt cover
from the cylinder head. Refer {o this operation in
“Englne, Timlng Slde, Alr Cleaner”, |0 thls Yolume.

Rermove, Disconnect

Prograssively loosen the cylinder head belts in the
sequence shown, using MEM-GO4-19-A [Torx E 14).

Important!
First loasen all bolls %4 turn, then Y% iumm.

YWhen ramoving the bolls, take haote of the washers.

Clean

All sealing surfaces, counter hares for tha cylinder head
boits and the threads In the cylinder block.

Take care not to damage finely machined aurfaces,

Check

Cylindar block and head for nlana surface. Refar to this
aperatlsn al lhe end of this Sectlon.

Install, Connect

MNew cylinder head gasket anto the guide bushes in the
cylinder black, Align the mark "DBENTOP" (armow),
upwards and towards the timing side of the engine.
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Install, Connect

Mount cylindar head on the cyllnder biock, indexing with
the locatlon kbes in the cylinder block,

Insert new eyiinder had bolts with thelr washars.

Important!
Mew boits MUST be used.

Inserf bolts until they are all saated, uslhg MKM-504-19-
A (Tarx E 14),

Tighten (Torgua}

Cylinder head to cylinder block.
Tighten cylinder head bolts in the sequence zhown, in
four stages, using angular krque wreneh KM-470-B.

Torque - Angle Method
Tightening procedure.......... 25 Nm + 90° + 90° 4 90° *
* No re-tightaning is required

Tighten (Torque)

Rear toothed belt caver to
cylinder head. ..o, & Nm

install, Connect
Wacuum hosa (1) to throtile bady,
Vacuum hase (2] to the 'T' plecs,

Install, Connect
Graund connections to the fuel distributor pipe.

Wiring harness plug (4 and vacuurn hase from carban
canister to controllad canister purge valve.
Wiring hamess plug {3} to throttla valve patsntiometer.

Wirlng hamess pluy (2} to intake air temperature
SBMSOL.

Wiring harness plug {1) to hot start valve,

Note:
Routlng of all wiring and connections.

The injectar plug sirlp to the injectors.

J - 328
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Tighten {Torgue)
intake rmanifold to cylinder block suppod..... 25 Nm
Brake servo line (1) 10 intake manifold......... 20 Nm
iIf removed;

Vacuum line to intetmedisle piece for brake sarva
connection,

Install, Connect
Fuel fines, Disconnect clamps.
Bowden cable. Install with no tension on the cable.
Tighten [Torgue)
Clamping brackst (1) to alternator

and Intake manifald ..........cocccviive e 18 WM
Suppor {2) 1o alternator and

Intake manfald .o e o, 1B MM
Altermator clamplng bragket to

intake manifald ... 25 Nm

Coolant pipe to coolant reservoir tank of to intake
rmanifold

Install, Connect
Coolant hose to cylindsr head.
Muttl-pHug.

iring harness plug and high voltage cable to high
vafiage distributar,

Faszlening bolt {arrow) to cylinder head,

Wiring harness plug and upper coolant hose to
thermostat housing.

Install, Connect

Exhaust manifold with furbocharger, Refer o the
Section, "Turbocharging Syslem - © 20 LET" In thiz
Vollme,

Camshaft gear/s. Aefer "Camshaft Gears, Remove and
Install, in this Section.

Toothed Belt. Refor "Toothed Delt, Replace” in this
Yalume,

DOHC ENGINE - CYLINDER HEAD
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DOHC ENGINE - CYLINDER HEAD

Install, Connact
Lowet coolant hose to radialor.

Fan matar with radigtar fan shroud, {o radiator,

Wiring harness plug to fan motar,

Install, Connect
Alr hosg (1] to theottla valve manifalds

Alr hase (2) to charge alfr cooler or Lo throttle valves
manifoid,

Install, Connect
Caver to thrattle valve manifald
Tighten (Torgue}
Covar to throttle vaive maniald ...,
Ground cable to batlery,
Gheck englne ail level and adjust as Nnecessary.

;I'cnp up and bleed cooling system. Refer to the Saction,
Cooling System® in this Volume,

Cylinder Head, Disassemble &
Assemble

ARemove, Disconnect

Cylinder hiead. Refer to the previous oparatlons in this
Secllan,

High voliage distributer,
Intake manliold,

Thermostat hausing.

spark plugs, using KM-134-B,

G 20 XE Engine as of MYS3:
Dual spark ignitlon cofl (1) and camshaft sensor (=},

RIS
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‘DOHC ENGINE - CYLINDER HEAD

Aemove, Disconnect

Camshaft bearing covers.

Prograssively |loosen nuts in stages of ¥ o 1 Wrn, >

working from the outslde, Inwards. : [ = <
Note. =, 2 © i
The numbered identificattan markings on each carmshaft — R - E
bearing cap. M - o D S R O Sl | £
L ) o
Important!
Camshaft must come away svenly from the bearing T il e e e =
zeats and from the front guide bearing. ! — —

L U384

Remove, Disconnect
Hydraulic valve IIflets uslng a sullakble slzed suction cup,

Important!

Store all liters in the arder of ramoval and In the same
attilude {groave in the lower area),

Disassemble

There are no =erviceabla parts in the hydraulic vaks
fiftars.

Remove, Disconnect

Yalves;
ggnsir:n valve springs using KM-348 with adaptor KM-
3.

Valve eollets, valve spring plates and valve springs.

Important!

All valve train companents should ba kapt in their arder
pf removal,

/ C BaBE

Remove, Disconnect
Yabve stem seals, as shown in illustration G 8387,
Walve spring washers,

Vakes,

Important!

All valve traln components should ba kapt in their order
of removal,

Important!

Sodium filled valves are net be disposed of with ‘formal
scrap’. Local  authority  regulations  and  legal
requiremnants must be observed whan disposal s
requirad.
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Clean, Inspect

Al component sealing surfaces, guidses, siiding and
bearing sutfaces.

Imgortantl
Do not damage valve seats during the clzaning process.

Dwerhaul cydinder head. Refer to \his operaiion later In
this Section.

Important!
Inser vaives using clean angine oil,

insan valve spring washers.

nstall, Connect

Lubricate installer KM-663 lightly with clean grease and
mstall new valve stems.

Install, Connect

Cut mounting sleeve {contained in the packaging) to the
required length and place on lhe valva stem.

bze installer KM-563 with the valva stem seal mounted
on the guide and install by lightly tapping with a
hammer, until the installer botloms aut.

Install, Connect

Valva springs, valve spring plates and valva collets,
using KM-348 and adapior KM-853.

Hydraullc valve lifters.

Lubricate el sliding and refating companents  with
molybdenum disulphide (MoSg) grease of spray.

Insert both camshafts,
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DOHC ENGINE - CYLINDER HEAD

Apply

Silicone sealing compound such as Dow Corning 732 ot
gqulvakent, to Holden's Specification HN1373, o the
seahing surfaces of the outer camshaft bearing covers,

Install, Connect

Cramshaft bearing covars,

Important!

Take care lhat the ientification number on each covaer,
meatchas with the number an the cylinder head.

Tighten (Torque}
Camshaft bearing cover to

cylinder head (M B ..o e 20 Nm
Rear camshafl bearing cover {armows)
tocylindarhead (M 8 oo i, 10 Nm
Important!

Frogressively tighten the camshaft covers ¥ ta 1 turn at
a ime, warking from the centre, outwards.

Install, Connect

Mew seal rings, using KM-422 and the washer and balt
from one of the camshait gears.

Lubricata each saal lip wilth grease bafore Inatalllng.

Rotate sach camshaft vsing an open anded spannar on
the camshall heX provided, until each guide pin 1],

points upwards.
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DOHC ENGINE - CYLINDER HEAD

install, Connect

Using KM-134-B, inslall spark plugs.

Themmostat housing 1o cylinder head uslhg a8 new 'O
ring.

Intake manifold 1o cylinder head, using a new gasket,

Tightan {Tergque}
Spark plugs imcylinder head ..., 25 Nm
Thermostat housing to cylinder head ... 15 Mm
Intake manifoldd to cylindsr head ............ 22 Nm

Cylinder head. Refer operation in this Section,

High woliage dlsttleutor, Hefer to 1he apprapriste
Waotronic Sechion in this Voluma,

0 20 XE Engine as of MY'93;

Dual spark ignition ccll (1) and camshaft sensor (2).
Hefer tn \he appropriate Melronic Section in this
Vioturne,

Exhaust Valve (Sodium filled), Disposal

Important!

Sodium filed valvas are not be disposed of with "normzal
scrap’.  local authority  reqgulations  and  |legat
requirements must be observed when dlspasal s
reguired.

Cylinder Head, Overhaul

Wih cylinder head disassemblad, as defailed In this
Section.

Valve, Lap In

Lightly oil ihe valve stem, then use fine grade lapping
paste applied to lhe wvalve sgeat area. Using a
IIftingfrotating action in a rhythmical manner, diztribAe
the valve lapping paste. -

Clean

Valves and cylinder head from all traces af valve lapping
pazta,

Valve, Regrind

Important|

Should inspection show that either burning or pitling has
occurred on the valve seat area, then the vaivs may he
reground ne tmore than wice,

Tha angle for valve grinding is 45% 20,
Inspect

Tempararly install valves and measure the stem height
above 1he valve guide, Refer to "Technlcal Data® at the
end of this Yalume for specifications.
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DOHC ENGINE - CYLINDER HEA

Valve, Guida, Measure

Measure

Diameter of each valve gulde, using a dial indlcator and
an internal measuring instrument,

Important!

Dwarsize valve stems may have been fitled in
preductlan.

Inspect

Valves with owversize stems can be identified by
markings an the valve guide and the stem end, with the
following martkings,

Oversize Haamer Identificallon Mark
(rmm) Number Production Service
Standard — Mone K
0.075 K -564-1 1 K1
0150 Kh-E64-2 2 K 2
Raam

The wvalve guide, using the next oversize rsamed,
watklng fram the upper surface of the cylinder head, as
shown.

Whnen valve guides have baen raamed oversize, remove
the criginal markings and stamp in a new, Idantification.

Valve Seat, Recondition
Suppart cylinder head on a suitabla block of wood.

Important!
Valve seat cutting depth is imlted 1o 0.4 am.

Install, Connect
Guida drift KM-340-7.

™
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Install, Connect

Valve seat cutter KM-340-12, then recondition valve
soal, using the 457 side. Noie that the upper side is the
corractive 30° culter.

Important!

Take paricular note of the direclional arrows on the

CATTer.

Install, Connect

Valve =eat cuiter KM-340-28, then recandition valve
seal. Note that the upper side is the corrective &0°
cuttar,

Clean

All shavings from the cylinder head and valve ports,

Important!

Once assemblad, the wvalve slem heights must not
excesd those stated in “Technical Data® at the end of
this Yolume.

Inspect

valve zeat widths:
Intakd (I} . o) 1.2 + 0.2 mim
Extaust (I, ... 1.6 % 0.2 mm

If required, the seats and wvalves may need further
reconditioning.

With Lhe valves Installad, check for leakage by pouting
patral in the combustion chambers,

Cylinder Head Sealing Surface, Check
for Plane Surface

Clean
All cylinder head machined sufaces.
Inspect

Cylinder head both in the length and width for distortion
and warpage, using a straight edgs and a fesler gauge.

Maxirum specification variation............ 0.05 mm
Important|
If grinding is required, it is onfy possible within the given
lalerance of;

Total helght of eylinder head... . 135,08 - 13568 mm

{(Sealing surface to sealing surface),

,ﬁ/ &wcn:ﬂg

0 BlI22
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DOHC ENGINE - CYLINDER HEAD

RECOMMENDED TORQUE VALUES

(Cylinder Head)

M
Alternatar ciamping bracket io intake manifold. ... ... 25

Erake senvo vacuum lina to intake manifold ... . 20
Camshaft bearing cover (rear) to cylindsr head (M6} ... rieenenn. 10
Camshaft bearing cover to cylinder head {M B i ceciennnneneens 20

Camshaft pulley to camshadt .. prrrrrrer s rrn e e e 20 + B0, then 157 {3)
Cover plate to cylinder head {hults M E} . -

Cover to throttle valve manifold .. Y - B 4 |

Cylinder head cover to cylinder head ........................ H4aaananreree e rrrrannnnnnns

Cylinder head to cylinder hlock ... an R 25 4 D0° + 90° + 907 {3){4)
Fastening boltto Brackesd ... e e 20

Fastening bolts o exhaust joint .......... Fl et s evaatsennassennssssnmsaeennsarenniaeiietrtrrriaree 12 (2)

Front tocthed belt covet to cylinder head, intermediate piece and o pump.... 8

Ignitian cable cover to cylinder head cover........ccevecceecccecceennas VUV -

Intake manifold to cylinder REad ... e s 22

Intake manifold to cylinder BIOGK SUPPOMT ..o e e s 25

Lower albarnator Tastening ... i erera e s e e nan s 35 (5}

Perormance header with cover plate to cylinder head ... eebpteeeeearananaes dnnanens 22 (&}

Hear toothed belt cover to cylinder head.........o e e G

Shackle 1o intake manifold and alermator ..o eeee e eeeeeereeee e eeenn——— 18

Spark plug with threaded bushing to cylinder h8ad ... eeeeeeccee 25

Suppont to intake manifold and alternator......ooooeveeee... rrrrrrrarere ey ey 18

Support to intake manifold and cylinder BOTK ..., 25

Thermostat housing to eylinder head ..., 1

g ; C 20 LET only.
ise new nuis.
{3} Use new bolt/s.
(4} No re-tightening required.
{s) Engines as of MY 93,
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GENERAL INFORMATION

VEHICLE IDENTIFICATION

Fram tlme to lime in this Volume, refarsnce will be mads 10 o particular ‘Made| Year' (MY}, when discussing various
changes that have taken place since thae introduction of the Calibra vehiclz into the Australian market. As the ‘Mode] Year
refers to the time that the vehicle was produced, this may not necessarily be the yaar in which the vshicle was first
registered. The most accurate means of fetermining the Model Year of a particular vehlicle, is to study the Vehicle

77

ldentification Number {V.1.N.).

VEHICLE IDENTIFICATION NUMBER

The vehlcle identification number is stamped into the
body, next to the right hand front seat. To access this
humbrer, the carpet has been cut to form 2 flap.

A braakdown of the Calibra V.1 .M. ny mbering system ollows;

WOL 0000 B85 L | 123458
WORLD MANUFACTURER — SERIAL SEQUENCE NUMBER
IDENTIFIER (OPEL} ———] ASSEMBLY PLANT CODE
4 2ERD BLANKS MODEL YEAR CODE
CALIBRA CODE

Az shown, the Madal Year of any particular Calibra vehicls can be positively identified from the letter iollowing the modal
‘82" identification. For example, a Moda! Code of 'M* would Indicats {hat the vehicle was a MY'91 vehlcle, whareas a code
lefisr of 'D" would indicate a MY'83, and so on. The Modal Year, changes on September 1 sach year. Sametimes
reference will also be made 1o half yoar models (e.g MY 92%4), in this Volume. If sa, \his would mean that a vehicle was

preduced after March 1 of that particular year. Therefare 5 MY'9214 would be a vehicle produced betwaen March 1 and
September 1 of 1992,

POWER TRAIN COMBINATIONS

Madel Availahillty Enging Transmission Axle Ratio
Code Descriplion Descriplion Type Description Front Rear
2.0 litre, L4, 4 Spead _
Calbra | “2°NE | pEsoHG AFZ0 1 anomatc | 24001 NA
BYET7Y 2.0 [Hre, L4, b speed 1
Madel ‘85" Hatchback C 20 XE PFI DOHC F 20 Manual 3 E5: 1 MA
Coupe 2.0 itre, L4, G spead
I 8 REE e '
C2OLET | o hanc . F 28/6 M 3.72:1 37001
Turbacharged
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GENERAL INFORMATION

TRANSMISSION RATIOS

Tran=mission
Gear Patio AF 20 - 4 speed Automatic - F 20 - 5 speed Manual F 28/6 - 6 Speed Manual
Selection Electronic Control Transax/e Transaxle with Fixed 4WD
st Gear 3872 355 357
2nid £.058 218 =13
3rd 1.381 1.48 1.48
4tk 1.000 1.13 1.10
oth — .88 .85
Eth — Q.74
Reverse 4032 3,33 3,32

TRANSMISSION IDENTIFICATION NUMBERS

Manual Transmission - DOHC Engines

F 20 FIVE SPEED TRANSMISSION \ "N /_,_i \\I 1 NN e -
The transmission deslgnation of F 20 {for C 20 XE _ _;_,;—5--@—1_1

engined vehicles}, Is an emboszed "F 20" on the Upper =iy =

face of the transmission housing, adjacent ta tha shift

housing. : 34 6

The serial number is stamped on the transmission end
shisld caver.

[ the exampla; "A 128 1 2 G 372 oo™

A ()=

Manufacturing plant

A 2Rl 3
\ A12612 ua?zgagﬁmHE

126 (2) = Day of the year - L v
1 () = Last digit of the year
2 (4} = Work shifl {1 is early, 2 Is lats shift)
C  (B)= Transmission code for shor ratic \\ J//
-
373 {1 = Axle ratia \{E‘;;a\ f ) [ } Fe
XX (8} = Space for numbars or lelters for special AT 'E:} _ N b 7E27
pUrposes.
The identificaflon can alsa consist of two lines,
F 28/6 3B SPEED TRANSMISSION o 3 4
' S,
For the F 28/6 transmissian filted to C 20 LET sangined e L1
vehicles, the transmission Identification plate is attached F28 GM 90423379 ]

imaza T

&

G T

to the harizontal surface, below the clutch ralaasze Jever.
Infarmation an this [dentification plate, is as shown,

1 = ldentification code

= Fransmission typs

= Par number

= Axle ratio

= Zeral number

= Work shift (1 is early, 2 is late shift)

= Laat digit of the year

= [ay in the year

W o o~ M N B 03 p

= Manufaciuring works; e.9. G = Getrag

AF 20 AUTOMATIC TRANSMISSION

Tha four sped varsion of this transmission is fitted 15 the
G 20 NE S0HC engine.

The identiflcation plete is located on the top of the
transmisslon, visible when the sngine bonnst is opened,

[ 523
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GENERAL INFORMATION

Explanation of the identiflcation marks are:

1 = AWitransmlsslon type 1 Z 3
2 = Qpsl transmission type / / /
3 =Model code (er o=y e
30-40LE] JAF 20 :
4 ={1 = == = ;
p?lpajr‘is number AISIN AW Co, LTD lﬂ. 4
5 = Calibration cods MADE N ]
. 1 0z 315"
B = &erles number JAPAN

023 W~

SERIAL 3O _
| BEE w 0D0L4 |
2

\

b

-
7

N,

C a3x

LUBRICANTS, SEALANTS AND LOCKING COMPOUNDS

Various |ubrlcants, sealants and iocking compounds are called Up in the service vperations described in this publicatian,
Wherever possible, a local saurce has been nominated and where applicable, Holden's SpecHication numbers hava aleo
been quetsd, to assist Technicians' in locating and using the recommended product in & particular aperation.

SAFETY MEASURES

It iz expressly recommend=d thal (he warnings and :auﬁnhary measures outlined in this Publication be carefully read and
abserved, to Imit the possibility of injury to warkshop parsannel - becauss of unprafessionat eonduct - or damage to the
vehicle and the possibility of jeopardising safety.

*  This vehicle may be equipped with an Air Bag (or SHS - Supplemental Restraint Systam). Refar ta AIR BAG SAFETY
REGULATIONS in Volume 1, Section C of the YE Csalibra Service Instructions before parforming any service
operations on oF around Air Bag components, the steering mechanisrn or wiring,

Failura ta follow the Safety Aegulations could resect in Air Bag deplaymert, resuking in possihle Injury or unnecessary
Air Bag system repairs.

* During operations where thare Is a risk of an electrlcal short circuit, disconnert the ground cable from the battery. This
also applies whan the vehicle |s beiny efectrically welded. Disconnacting the ground automatically deletes the METIOrY
cordents of electronic systems. When the baltery is reconnecied, the Board Computer must be repregrammed as

necassary. Since the radio is coded and radic stations pragrammed, the customer must be informed about decoding
and the deleted siation mamary,

*

Al temperatures above 80° C {g.g. drying oven), remove all electranie contral units closest to the heat soulrce,

-

Never disconnect of reconnect wiring harness plugs from/to alectronic control units or triggge boxas with the ignition
switched on.

Disconnact battery from vehicle electrical system before charging ar quick charging,

Never use a guick charger for starting.

Uss extreme caution when touching high vatage-pars of the Ignition system.

During operations en the fuel system, tharaughly clean the connection points and the immediate vicinity.

If repairs cannot be carried out immediately, plug opened components ar mask them off carefully,

* * % % ¥ %

During operations in the engine compartment, note that the engine conling fan can switch an automatically with the
attendant risks of injury,
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TRANSMISSION AND CLUTCH ARRANGEMENT ILLUSTRATIONS

F 28/6 Transmission fitted to the C 20 LET Enaine
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MANUAL TRANSMISSION & CLUTCH

L 2248

F 20 Differential, Front Wheel Drive




MANUAL TRANSMISSION & CLUTCH

8977 4

Transfer Box (Four Wheel Drive)
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D 7846

Transmission Shift Linkage
*  ©&th gear for the F 28/6 Transmission
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Clutch Assembly - F 20 Transmission
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MINOR SERVICING OPERATIONS

CHECKING & ADJUSTING
OPERATIONS

Transmission Fluid Level, Check

Remove, Disconnect

Lawer engins comparmsnt cover,
Fluid check bolt.

F20:  Checking aparlure, rear right.
F 28/ Checking aperture, roar |eft,

Adjust
Top up fuid as necessary:

F 20 Fill through the aperture for hleeder scraw in
shifl cover (arrew).

28/  Fill through the aperiure for bleedar scraw.

Inspect

To check the fiuid leval, fill to the lower edge of the
apertura. '

Quaniity after rapairs,
F 20 1.9 litres
r 28/5 1.5 litres
If fluid needs tapping up, simply il with gear oil BOVY
L4 to Holden's Specification HN1855 or equivalant.
Tighten (Torque)

Fluig check hol F 20 ..., 4 Nm

Fluld check bolk F28/8 ....oooovivnn. 30 NmM

install, Connect
Lower engine compartment cover.

Transmission Shift Linkage - F 20,
Adjust

Up to MY'92')

With the gearshift in neutral;

Remove, Disconnect

Gearshift levar cover from shift tunnel and fold back.
Loosen bolt for shift rod clamp (armow,),
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MINOR SERVICING OPERATIONS

Remove, Disconnect
Plugs for adjustrent bore hole from shifi cover {armow).

Adjust

Turn shift rod ta the Isft and insert guids KM-527 or KM-

R27-A up to the stop in the adjustment bora hols.

Adjust
Transmisslon shift linkage as follows;

Fress gearshift lever to the slop so that ths tip of the
arrow points to the noich (1)

Fasten shift rod in that position.
Tighten (Torgte)
Shift rod clamp bolt ...oncinnns 15 WM

Inspect
Play betwean the hook (1) and stop (2] with tool KM-

327 or KM-b627-A inserfted, must be a maximum of 3
mim.

Femove KM-527 or KM-B27-A from shift cover,

lF‘r?ss new phug to the stop, into the adjustment bore
wJle.

Fit gearshift laver cover in shift tunne).

Nb—— .

-
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MINOR SERVICING OPERATIONS

Transmission Shift Linkage - F 20,
F 28/6, Adjust
(As of MY'G3)

Haemove, Disconnect

Flug (1) frem baore hole;

Remava tap of transmission for F 2546,
Remave fiom shift cover for F 20.
Turn shift rod to the |sft,

Insert

GGuide pin KM-527 or KW-527-A (3] up to the stap in the
adjiustment bare hole

[f KM-327 is used, grind a chamfer of 3 mm an the ghit
leg of the tool.

Install, Connect

TN gearghift lever 50 that a second KM-527 or KM-
o267-A can he inserted into the bore hales in the
gearshift lever and gaarshiit lever housing, This locks
the gearshill lever in place.

Tighten (Torque)
Shift rod clamp bolt farew).............. 15 Nm
Hemove, Disconnect

KM-527 or KM-527-A from iransmission and press in a
new plug 1o the adjustment bore hole

KM-527 or KM-27-Afrom gsarshift lever housing,

Instafl, Connect
Fit gearshift laver cover {o shift tunnel {arrow),

Inspect

The shift pattern to ensure lhat all gears can be
selectad aasily and smoothly, with the vehicle
stalionary, engine running and the clutch pedal
depressed,

K-12
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MINOR SERVICING OPERATIONS

TRANSMISSION SHIFT LINKAGE,
SERVICE OPERATIONS

Gearshift Lever, Remove and Install
With 1he gearshift lever In neutral;

Remove, Disconnect
Searshift lever cover fram shift tunnel and fold back,

~ress the clip from lhe gearshift lever (1) and ramove
the pin (2),

Lever the damping ting from the groove in the gearshift
fever,

install, Connect
Fit naw damping ring into ihe gearshift lever groove.

Lubricate gearshift lever bearing with MNLGi No. 0,
lithium hased grease to Halden's Specillcation HN1823.

earshift lever, insert pin and press clip onto gearshift
lzver.

=it goarshift lever cover to shilt lunnel.

Gearshift Lever Cover, Remove and
install

Hemove, Disconnect

Ciaarshift lever. Refer to previous operation,

Tension gearshift lever in a vice. Flace an opan-ended
spenner under the motal insent and drve off the
gzarshift laver knob.

Cabi= tie, then gearshift laver cover.
Install, Connact

A new gearshift lever cover - pull up on collar and
socure whh cable tie,

Lubricate reverse gear pawl knab with soap salution.

Iteat the insert of the |eather gearshift knob with an

itidustrial hot aw gun and press on gearshift [aver as far
23 it wilk go.

GGearshift iaver. Refer ta provious oparation.

Shift Linkage, Remove and Install

Remove, Disconnect
Locsen bolt far shift rod clamp {arrow).

St manual shift lever in 4th gear position, then
separate the plug connection,

K-13
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MINOR SERVICING OPERATIONS

Hemove, Disconnect
Gearshift lever, Refer the operaiian in this Section,

Remove, Disconnect
Shift housing with shift rod from underbodiy.

Aemaove, Disconnect
Shift rod from bearing bushing. _
Bushing with bearing bushing from shit housing.

Remove, Discannect
Press bearing bushing (1) from bushing (2).

Install, Connect
Press new bearing bushing {1) in bushing {2}.
Press bearing ring from the inside, into the shifl housing,

Fill the inner grooves of bushing with Silicon Grease, 1o
Holden's Specifization HN205E.

Shift rod into bearing bushing.

K- 14
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MINOR SERVICING OPERATIONS

Tighten (Torque)
Shift housing to underbody................ B Nm
Install, Connect
Gearshift lever,
Adjust

Transmission shift linkage. Reter the operation in this
Section.

Dust Boot on Shift Linkage, Replace
Loasen shift rod clamp bolt {arrowy).

Salact 4ih gear - separate the plug connection.
Remave, Disconnect

{Up to MY'92'42)
Clamp from shift red, then dust baot from shift rod and
bulkhead.

(As of MY'93)
Dust boot from shift rod and butkhead.

Install, Connect

Push new dust boot onto shift rad without twisting and
trizarl in bulkhead.

(Up to MY'921:)
Clamp on shift red and push Knurled stem of the shiii rod
into the shift guide.

(As of MY'93)
Knuried stem of shift rod inta the shift guide.
Adjust

Transmission shift linkage, Refer the operation in this
Section,

Shift Guide, Remove and Install
Selector Rod, Replace
Remove, Disconnect

Press plastic clips of selector rod autwards, with a
screwdriver (armow).

Press both ball sockels of selector rod from bali pivot,
Install, Connect

Lutiicate ball sockels with Silicone Grease, to Holden's
Specification HN205E,

Fress bali sockels onlo pivet and engae plastic clips.

K-15
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MINOR SERVICING OPERATIONS

Shift Linkage Lever, Remove and
instali

Remove, Disconnect
Selectar rod.
Separate Cardan joint from shift linkage;

Prass the refaining springs (1) of the hollow Pin {&rrow)
together, then press out hallow pin.

Nefe:
Hollew pin must be replaced once removed,

Remove, Disconnect

Loosen bolt for shift red clamp (left arrow) ang
discannect plug.

Hemove pin with spring clip (ight arrow) from gulde
bearing. FRemave quide levar assembly  from
transmission.

Hemove, Disconnect
Both bushings of shif linkage lever bearing may be

replaced. If necassary, raplace Cardan Jelnts.

Important!
Do not disassemble tha shift linkage laver any further.

Install, Connect
Shift linkaga lever assembly to transmission with pin.
Spring clamps unlif they catch.

Lubricate bearing bushings with Dow Corning Mo 44,
silicone grease or equivalent, to Holden's Specification
HN1014,

Shift rod plug connecticn - eonnect shif guide,
Shift rods - fighten clamp bolt after adjustment,

\




MINOR SERVICING OPERATIONS
:'r:\:ﬂlftllz:l::: Cardan jolni, secure with expanding (A‘“Bu _ ( :‘-‘3 \

springs (1),
Lubricate the pin with Dow Corning No 44, silkane
grease oF equivalent, 1o Holden's Specification HN1014.

Fress ball sockets of selector red onto ball pivot of
guide fever and engage piastic clips.

Adjust

Transmission shift linkage, Refer the cperation in this
Seclion.

Shift Cover, Hemove and Disassemble

E 2133

Hustration Key:

T Hexhbolt M7 x 20} 4 Adjusiment hole plug 7 Washet 10 Snap ring 13 Shift cover
£ Shefl seal ring 3 Gasket 8 Thrust =pring 11 Rall pin 14 Vant bolt
3 Shift rod 6 Shift Intermedlate lever 9 Bushing 12  Selectarfinger 15 Vent bolt cap

k-17



MINOR SERVICING OPERATIONS

Remove, Disconnect
Separate Cardan joint from shift linkage,

Precs hollow pin retaining spring (1} together, then
press out pin.

Note:
Hollow pin is to be replaced, once removed.

Remove, Disconnect

Closure bolt for transmission ventilation from shift cover
(arrow),

Hemove plug from adjusiment hole and insert KM-527 or
KM-527-A.

i KM-527 is used, grind a 3 mm chamfér nn the short
leg. Ra-stamp the tool with the suffix "A".

Shift cover [rom transmission.

Install, Connect

Shift cover on KM-552 or KM-448 and remove KM-527
ar lKM-527-A. -

Nisassaemble

Retaining ring, bushing, thrust spring, washer and
miermediate shitt lever from the guide pin.

Ramove, Disconnect

Turn rod {1} and selectar finger (&) so that roll pin (4) in
recess (arrow), can be driven out.

Shift rod (1) from selectar finger {2 and cover (3). Lever
seal [5) from cowver {3),

Do naot disassemnble the cover any further.
The cover is serviced as an assembly with the guide pin.

K- 14
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MINOR SERVICING OPERATIONS

shift Cover, Assemble and Install

Install, Connect

Driva in new seal ring wilh suitable slaevs (arrow). Coat
seal lips with Molybdenum Disulphide grease 1o
Holden's Specification HN1461.

Lubricate all bearing bushings with GL4, 80W gear ail,
to Holden's Specification HMN1855.

Gulde shift rod into selaclor finger and cover,

Drive in new roll pin and centre in ihe seisctor fingar,

Assemble
Shift cover.

Placs intermediate lever {2, washer (&), thrust spring
{51 and bushing {4} anto guide pin {1].

Insert new snap ring (3) In groove (arrow).

Before inslalling cover,

Measure

Play {1) between dowel pin (3) and actualion of shift
rod, 3rd/4th gear (23, using & fesler gauge.

Specification {1} = 0.5 mm.
Adjust

If play 15 loo large; . _
Using drift punch, drive dowsl pin {3) slightly into
transmission bhausing and check play again,

IT pley 1s too small,
Mo play correclion is necessary, as the shift rod presses:
the dowel pin into the correct positian,

insiall, Connect
MPiace KM-527-A inte adjustment bore hole.

Apply Mhium bearing grease NLGIE No. 4, 1o a new
caske, :

Witk the transmission in neutral, install the cover.
Tighten (Torgque)

Selector caver ta transmisslon ......... 15 Nm
Femove KM-527-A,
Insert new plug to the adjustmsnt bore hole,

K-19



Install, Connect
Closure kali for transmission ventilation,

New haliaw pin (1) to Cardan joint - the axpanding
springs wlll self-sngage,

Lubricate pin wilh Dow Cornlng No. 44 silicone grease,
te Holden's Specification HN1014, or equivalent.

Inspect

Transmission gear ail lavel. Refer 'Transrission Shif
Linkage, Adjust” in this Sectlon,

10 1t 12 i3

26 25 24 23 27 M P} £ 2135

lHlustration Key:

T Axle shaft seal ring 10 End cover gasket 19 Hexbolt M7 x15

2* Hex bolt 11 Baeering ring 20 Hexbol

a* Bearing lange 12 Tah washer 21 End shield cover gasket
4* Hubber O-ring 13 Split washer 22  Hexbolt

2 Shift eaver 14  Hex boit 23  End shiald

&6 Gasket 15 Rubber O-ring 24  Hex bolt

7 Hex bolt 16 Axie shaft seal ring 25 Differsntial cover

d Speedometer driven gear 17 Haxbah M 8 x 5B 26 Gasket

8  BRubber O-ring 18 End shieid cover *  F20FWD only

K-20



MINOR SERVICING OPERATIONS

Axle Shaft Seal Rings, Replace

rfote:

For vehicles with 4WD, the operation for the right side
[iransfer box side), is described in the Section "Sealing
Cperations on Installed Transfer Box", in this Group.

Rermove, Disconnect

Both front wheels,

Lower centrol arm ball joints from steering knuckles,
using KM-5G7-C.

l_ower engine compariment cover,

If nacessary. the stabiliser mounting from the control
arms. Refer o Group E, in Volume 1 for thiz operatlon.

Remove, Dlsconnect

Axle shalls from 1he transmission or from the
ntermediate shaft. Use;
Left Highit
F 20 KM-503-A Soft metal drift
F 255 Kr-503-A Soft metal drift
" Note:

The chamfered &dge of the lool faces the iransmission,

important!

For F 20 on the lelt side:

Support KM-503-A (1} on the differantial cover (2), NOT
on he bearing ring (3).

Remove, Disconnect
~or F 20 on the right side:

Unbolt the intermediate shakt bracke! from the enging
block {2 balts, arrows) and remove the intermediate shaift
frarm the transmission.

K - 21
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MINOR SERVICING OPERATIONS

Important|

Have a suitable clean conlainer on hand to catch ol
spillags

FPluge gaps.

Use e wire to support the axle shafts. Do not let them
hang on their cwn weight!

Remove, Disconnect

Seal ring;

F 20 From bearing rfing of bearlng flange.
F28/6  From transmission casing,

Use MKM-557 (1) to remove zeal rings,

Install, Connect

Seal ring;

F 20: Use KM-519 to install seal in bearing flangs
or bearing ring.

F 28/5 Use KM-519 ta Install seal in trensmission
CASNg.

Prive seal rings in untll they are flush.

Install, Connect
F20: . Intermediate shaft and brackat,
Tighten {Torque)
Intermediate shaft bracket to engine block...,. 55 MNm

install, Connect

New retaining ring (1) on axle shaft,

Apply transmission gaar olf to the axje splinas,
inser axls into transmissicn:

Use a square drift and drive on the friction bed weld (2}
untll the axle engages fully.

inspect

To check for full installation, try to pull the axie out by
grasping on the outer kint diameter (NOT an tha axle
shait itz=lf),

[ BIG7
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MINOR SERVICING OPERATIONS

Install, Connect
New salf-locking nul to stabiliser fastening.
Maintain a pre-tansion dimension '1' = 38 - 38 min.

Frant wheel,

Tighten (Torque)

Stahiliser fo control arm oo eciain, 20 Mm
Eront wWheel. .o veveeeeeee. 1O N
Inspect

Transmisslon oil level. Hefer to the operation, in this
Section.

Install, Connect
Lawer gngine comparment cover,

Speedometer Driven Gear and/or
O-ring, Replace

For F 20 transmission;

Remove, Disconnect

Speedometer cable (1), andfor wiring harnass plug for
ndameter frequency sensor (2).

Bolt for retainer.
Lever drlven gear assembly from transmission,

Hubber Q-ring from groavs.

Install, Connect
Mew rubber Q-ring (2) in grove f@arrow).

Lubricate gear teeth with lithium base grease NLGI No.
4 EF.

Gear and guide (1} into transmission.
Retaining bolt.

Tighten {Torque)
Spegdometer driven gear to transmission.... 4 Nm
Install, Connect

=peedometer cable to guide and/or wiring harness plug
to odometer frequency sensor,

For & 28/€ transmission;

Remove coalant hosas fraom bracket.

Speedometer cabla (1) andfor wiring harness plug from
adometer frequency sensor (25.

Metainar plate from guide.
Lever guida fram housing,

Rudber O-ring from groave.
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MINOR SERVICING OPERATIONS

install, Connect

Z
New rubbar O-1ing (2) in grave (arrow). 8 —— 1 ; 3
Lubricate gear teeth with lithium base grease NLGI No. = L :

4 EP. A a ,

i,

1

insart guide (3] 3¢ thal groove for retainer faces tha
retainer bolt hole,

L m.m
ra

A

=

Retaining bolt (1. A DR

Tighten (Torque)
Speedometer driven gear to transmission.... 4 Nm

Install, Connect

Speedomatar cabie to guide and/or wiring harness plug é‘é e
to adameter frequency sansar,

Gasket for Shift Cover, Replace

See "Ghift Cover, Aamove and Disasssmble®, in this
Section. Disassembly and assembly are nat reguired.

Impaortant!

When inslalling cover, check the piay (1) between the
dowsl pin and the shift rod actuation, See "Shift Cover,
Assemble end [nstall”, in this Sectian.

Gasket for End Shield, Replace

Remove, Disconnect
Ground cable from battery,

Shift cover. See "Shit Cover, Remove and
Disassembla”, in this Section.

Front laft wheegl.

Protective panelling from left front wheel housing. See
"Wing Remove and install" in Group A, in Volume 1.

Raversing lamp switch.
Supporn englne with KM-263-B and spring hooks.
End shield cover from transmiszion.




MINOR SERVICING OPERATIONS

.Flemnve, Disconnect
Damping tlack from ledt front frame side member.

Lowar enging with KM-263-B untll end shisld can be
guided aut past the frant frame slde member.

Axle shaft must not be allowed 1o contact the front axle
hody.

Femave fransmission drive shaft from clutch splines
and gear clister with KM-556-1 and KM-B5B-4. See
"Clutch Disc, Remove and Install:, in this Group.

End shigld from frapsmission,

Important!

Have & suitable clean container on hand to catch the
spilled gear oil,

Install, Connect

A new gaskat to the transmission with {ithium bearing
grease NLGI No. 4, appled to a new gazket and install
end shisld cover to transmission. WNote the spacing
washar (axle reverse idler gear) and magnet.

Tighten (Torquej
End shisld cover to transmisslon

Heversing lamp switeh ............. 20Mm

Wiring harness plug.

Fress in transmission drive shaft ta gear cluster and
clutch splines {See "Cluch Plats, Remove and [nstall”,
in this Group).

Install, Connect
End shield cover 1 transmissian.

After raising engine with hydraulic jack, damping black
with new bolis ta front side frame mambers.

Front side panelling,
 ronl whee|,

Tighten (Torque)
End shleld cover to transmission

M T X 1.0 e 15 NN

M E X125 e, 20 NM
Damping black to front side frame.............. 85 Nm
Wheelstuds.. . . 110 NmM

Install, Connect

Shifl cover to transmlssion. See the operation in this
Section.

tnstall, Conneci

New hellaw pin aftar lubricating with Dow Carning No 44
silicone drease, to Holden's Specification HN1GQ14, of
2quivalant. The spring clips are self~engaging.

Hemove KIM-263-B engine support,
Ground cable to batiery.

Top up transmission gear oil. Ses *Transmiasian Fluid
Leve| Chack”, in this Section.
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MINOR SERVICING OPERATIONS

Gasket for Differential Cover, Replace N

Whean cover [s remaved, oil spillage will cceur, so have
a sUitakle, clean conlainer on hand.

Remove, Disconnect
Diffarantial caver.

For 4w
Lower front sxle body, Ses oparation “Stabiliser,
Remova and install”, In Group E, Voluma 1,

Important!

Front exhaust pipe, frant right whael and guide joints all
remain installed,

Support front axle body when lowered.

Install, Cannect

Apply NLG! No. 4 EP fithlum bearing grease, to a new
gasket and install cover,

Tighten (Torgue)

Cover Lo transnyizzion
shest metal versian ............cooeeene.. 30 KM
Light affoy version ......c..oooevieeeeeeen. 18 Wi

Install, Connect

For $WD,
HRaise front axle body. See operation “Stabfiser,
Remowve and [nstall®, in Group E, Volume 1,

Top up transmission gear oil. Sss "“ransmission Fluid
Level, Chaek”, in this Section.

1st Gear Recognition Switch and/or
Seal, Replace - F 28/6 Transmission
Remove, Disconnect

Lift cliclip and remove witing hamess plug (1).

1st gaar recognition switch (2} from tha transmisslon.
Install, Connect

Apply  Loctite 515 ar  equivalent, 1o Haolden's
Spectfication HN1581 to the switch threads and install.

Tighten (Torgue)
tst gear recagnition switch ............. 20 Nm

Wiring harness plug to switch, Ensure that the chrclip

engacies fully.



MINOR SERVICING OPERATIONS

Reversing Lamp Switch and/or Seal,
Replace

Remove, Disconnect

Lift circlip, remove wiring harness plug (1),

Heverzsing lamp switch from fransmission,

Install, Connect

Apply  Loetite 515 or  eguivaient, 1o Holden's
Specification HN15B1 to the switch threads and install,

Tighten (Torque)
1=t gear recognilion switch............ 20 Nm

Wiring harness plug to switch. Ensure that the circlip
angageas fully.
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