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SECTION INDEXFOREWORD
The information in this Supplement, when used in
conjunction with Holden Commodore 'VB' series Service
Manual M38145, 'VB' Station Wagon Supplement
M38265, VC Service Manual Supplement (Number 1)
M38366 and Number 2 M38401 , lmproved Performance
L6 & VB Engines Service Manual M38338 and VH Series
Service Manual Supplement M38731, provides new spec-
ifications and new service procedures lor Holden Com-
modore and Holden Calais VK Series vehicles.

Transmission, front brake and rear axle assemblies are
similar to those used in other GMH vehicles. No major
service repair and overhaul procedures are given for
these assemblies, and reference should be made to
existing Service Manuals.
The Section lndex on this page enables the user to
quickly locate the numeric identifiers for each group of
Sections. Bend the Manual back to expose the black
tabs on the pages and locate the tab indicating the
identifier for the group of Sections you wish to find. An
index is included at the beginning of each Section. In
addition. numeric identifiers are also used to signify the
individual operations within the Sections. Specifications
for vehicle components are provided at the end of each
Section where apProPriate.
Summaries o1 Special Service Tools, where required, are
also included at the end of Sections.
Service Tools, unless otherwise specified, are available
from:

I Kent-Moore Australia PtY' Ltd.
Unit 3, 9 Pioneer Avenue,
Thornleigh. N.S.W. Australia' 2120.
Telephone l02l 848'9777 Telex 22355

General Motors-Holden's does not endorse, prefer, or
assume responsibility for the products of this firm nor for
any such items which may be available from other
makers.

All information, illustrations and specifications contained
in this Supplement are based on the latest product
information available at the time ol publication apProval.
The right is reserved to make changes at any time
without notice.

EFFECTIVE: MARCH, 1984.
SERVICE MANUAL NO. M39101
l.s.B.N. 0.86836 009 0
PRINTED IN AUSTRALIA
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GENERAL INFORMATION OA-1

SECTION OA

GENERAL INFORMATION
INDEX

Subject
VEHICLE
SYSTEM

IDENTIFICATION NUMBERING
Page

0A-5

Ref. Subject Page
1. GENERAL DESCR|PT|ON.........--................... 0A-1
2. MODEL AVAILABILITY & BASE

EOUIPMENT
POWER TRAIN COilBlNAT|OlilS .....-..........
ENGINE DAT4............
EXTERIOR DIUENSIONS
SERtAL NUMBERS.........................i.
LOCATION OF IDENTIFICATION PLATES
SAFEW CO]IIPLIANCE PLATE ......
BODY & OPTION IDENTIFICATION

1. GENERAL
The VK Series is a minor facelift of the VH Series
incorporating exterior, interior and mechanical changes.
The model line-up differs from the VH Series, with the
deletion of the 69 body style (4 door, 4 window sedan)
and the introduction of the '19 body style (4 door, 6
window sedan).

MODEL LINE UP

8VK19 Commodore SL Sedan 4 door.  6 window
8VK35 Commodore SL Station Wagon

8VL19 Commodore Ber l ina Sedan 4 door,6 window

8VL35 Commodore Berl ina Station Wagon

8VX19 Calais Sedan 4 door,6 window

Ref.
6.4

6.5
6.6
7.

3.
4.
5.
6.
6.1
6.2
6.3

oA-2
0A-2
0A-3
0A'3
0A-4
oA-4
0A-4

0A-4

VEHICLE SERIAL NUMBER......
ENGII{E SERIAL NUMBEB......
ADDITIONAL GENERAL INFORMATION....

Electrlcal Transients and Radio
Frequency Interference
Radio Frequency lnterference ..........
Electrlcal Transients

DESCRIPTION
The 3.3 litre L6 engine, equipped with Electronic Spark
Timing (EST), is the base engine tor SL and Berlina
models, and the 3.3 litre LO engine equipped with
Electronic Fuel Injection (EFl) is the base engine on
Calais models.
The three speed Trimatic Automatic Transmission is
standard equipment on Calais and Berlina models and is
available as an ootion on Commodore SL models. The
Torquemaster four speed manual transmission is standard
on Commodore SL models.
The 5.0 litre V8 engine is available on all models as an
option. A five speed manual transmission is also available
as an option on all 3.3 litre L6 EST engines
The following charts contain model availability, power
train combinations, engine data and exterior dimensions
for VK Series models.

0A-6
0A-6
nA-A I

. :E
9t'9 r
NA-A I

0A-7
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OA.2 GENERAL INFORMATION

2. MODEL AVAILABILITY & BASE EQUIPMENT

BODY
STYLE

MODEL
NO. MODEL NAME

No. OF
DOORS

TRANSMISSION REAR
AXLE
RATIO

:l
TYRES WHEELSENGINE

TYPE
SHI FT
LOC.

Sedan

S/Wagon

Sedan

S/Wagon

Sedan

8VK19

8VK35

8VL19

t 'V LJ5

8VX19

Commodore SL

Commodore SL

Commodore Ber l ina

Commodore Ber l ina

Calais

4

5

4

5

4

3.3 EST
3.3 EST

3.3 EST
3.3 EST
J.J EFI

4 Speed Manual

4 Speed Manual

3 Speed Auto

3 Speed Auto

3 Speed Auto

F loor

Floor

Floor

F loor

Floor

?na

3.08
3.08
3.08
3.08

BR78S 14
cR78S14
cR78S14
cR78S14

P20s/

60HR 1 5

5.50 JJX14 Steel

6.0 JJX14 Steel

6.O JJX I4 Steel

6.0 JJX14 Steel

6.0 JJXl5 Al loy

3. POWER TRAIN COMBINATIONS

ENGINE TRANSMISSION

TYPE
MODEL

AVAILABILITY
FIRST GEAR

RATIO: 1

REAR AXLE RATIO: 1

BASE PERFORMANCE

3.3 Li t re
Six Cyl inder

EST

4 Speed Manual

SL Sedan
SL Station Wagon

Berl ina Sedan
Berl ina Station Wagon

3.50

3.24

2.31

2.31

3.08

3.36

3.08

3.08

2.60 3.08

5 Speed Manual

SL Sedan
SL Station Wagon

Berl ina Sedan
Berl ina Station Wagon

Speed Automatic

SL Sedan
SL Station Wagon

Berl ina Sedan
Berl ina Station Wagon

3.3 Li t re
Six Cyl inder

EFI
Speed Automat ic

SL Sedan
Berl ina Sedan

Ca la is

5.0 Li t re
Eight Cyl inder

3 Speed Au tomatic Al l  Models z.J I
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GENERAL INFORMATION OA.3

4. ENGINE DATA

5. EXTERIOR DIMENSIONS

ENGINE DESIGNATION 3.3 L]TRE EST 3.3 LITRE EFI 5.0 LITRE

PISTON DISPLACEMENT
NOM. -  cc 3298 3298 5044

COMPRESSION RATIO: 1 8.8 8.8 9.2

NUMBER OF CYLINDERS
BORExSTROKE-mm

6
92.O75 x 82.550

6
92.075 x 82.550

R

101.60 x 77 .775

TAXABLE H.P. RAC or SAE 31.5 31.5 51.2

POWER K.W. DIN
@ R.P.M.

86 kw @ 4200 106 kw @ 4400 117 kw @4000

TOROUE Nm DIN
@ R.P.M.

232 Nm @ 2400 266 Nm @ 3200 336 Nm @ 2400

BODY
DIMENSIONS

SEDAN MODELS STATION WAGON MODELS

8VK19 8VL19 8VX19 8VK35 I  8V135

OVEBALL LENGTH 4713.5 4713.5 4713.5 I  4716.5 4716.5

OVERALL WIDTH 1722 1722 1722 1722 1722

OVERALL HEIGHT I 378 1374 1 360 1 401 1 465

WHEELBASE 2668 | 2668 2668 2668 2668

OVERHANG _ FRONT 922.5 922.5 922.5 922.5 922.5

OVERHANG _ REAR 1123 1 123 1123 1 126 t t lo

TREAD - FRONT 1451 .3 1451 .3 t45 I  .J t45 |  .J 1451 .3

rREAD - REAR t4 lo.3 1416.5 1416.5 1440 1440

Dimensions in mm
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OA-4 GENERAL INFORMATION

6. SERIAL NUMBERS
The complete vehicle and various components of the
vehicle are identified by number plates or numbers
stamped into the part. lt is essential that when compiling
warranty claims or product and field reports that the
vehicle identification number 'VlN' is quoted in conjunc-
tion with the identification number of the component
affected.

6.1 LOCATION OF IDENTTFICATION
PLATES

Plates are attached to the left side wheelhouse reinforce-
ment and the front panel upper (reler Fig. 0A-l).

SAFEW COMPLIANCE PLATE - Refer Fig. 0A-2.
BODY AND OPTION IDENT|F|CAT|ON PLATE - Refer
Fig. 0A-3.
VEHICLE IDENTIFICATION PLATE - Refer Fig. 0A-4.

6.2 SAFETY COMPLIANCE PLATE
(Not applicable to Export).
Plate stamped with the following information: Flefer
Fig. 0A-2.
AUSTRALTAN DEStcN RULE NOS. (A.D.R.)
VEHICLE MAKE - HOLDEN.
VEHICLE MODEL NAME AND STYLE.
MONTH AND YEAR OF MANUFACTURE.
VEHICLE SERIAL NUMBER.
SEATING CAPACITY OF VEHICLE.
GROSS VEHICLE MASS IN KILOGRAMS.

6.3 BODY & OPTION IDENTIFICATION
PLATE

Plate stamped with the following information - Refer
Fig. 0A-3.

MODEL:
Combination of letters and numbers identitying the
Body, Model and Style.

BODY NO.:
Reference number followed by Assembly plant Suffix.
A - Adelaide
NZ - New Zealand

M - Melbourne

TRIM:
Exterior Paint Colour and Trim combination.

PAINT:
Exterior Paint Material and Colour identificatron.

BUILT:
The date of manufacture by calendar month ano vear
in which the body shell and power train are
conjoined and the vehicle is driven or moved from
the production line-

Flgure 0A-1

Flgure 0A-2

THIS VEHICLE WAS MANUFACTURED BY
GENERAL MOTORS-HOLDEN'S LI  MITED

TO COMPLY WITH AUSTBALIAN DESIGN RULES NOS.
1,2,  3A. 40,58. 6,  7,  8,  108, 11. 12, 14, 15, 15, 1aA,20

21, 22A, 23A, 24, 25A, 27 C, 28A, n,  31,  34

3-84 AVKOOOOOTA
GVw Ks sEATING cAp. s

THIS PLATE IS AFFIXED WITH THE APPROVAL OF THE
AUSTRALIAN MOTOF VEHICLE CERTTFICATION BOARD

GENEFAL MOTORS_HOLDEN'S LIMITED
CORRESPONDENCE MUST BEAR THESE NUMBERS

MODEL: VK8VL19

BODY NO.:  621423A
TRIM: 1442-63X

PAINT: 567-30518
BUILT: MAR84

ENG.44 TRANS. M4O AXLE GU4
MADE IN AUSTRALIA

Figure 0A-3
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GENERAL INFORMATION OA-5

6.4 VEHICLE IDENTIFICATION
NUMBERING SYSTEM

The Vehicle ldentification Numbering System (V.l.N.) is
based on the uniform Car Model Designation System'
This is to identify the vehicle in one coded series of
characters.

The significance of these characters or blocks of
characters is explained below, using as an example
identification number:-

8L19LDL60oO25K

ro
GENERAL MOTORS-HO LOEN'S LIMITEO

MODEL DESIGNATION
Division
Degree of Luxury
Body Style Code

ENGINE CODE
MODEL YEAR CODE
ASSEMBLY PLANT CODE
SERIAL (Sequence) NUMBER
SERIES CODE

MODEL DESIGNATION
Division - 1st Character - 8 - Standard Numeral allocated to GMH Limited

Degree of Luxury - 2nd Character - L :-
K -  COMMODORE 'SL'  L.  COMMODORE "BERLINA" X. "CALAIS'

Body style code - 3rd & 4th character - 19 Body Style ldentification
19 - Sedan (4 door, 6 window)
35 - Station Wagon

ENGINE CODE
Sth Character - L - Engine ldentification Code.

L - 3.3 litre EST K - 3.3 litre EFI T - 5.0 litre "

MODEL YEAR CODE
6th Character - D - ldentifies Model Year.

This letter changes 1st September each year & relates to GM Internal
OPerations OnlY:-
D-1984 E-1985 F-1986

ASSEMBLY PLANT CODE
7th & 8th Characters - J6 - Australian Assembly Plant ldentification Code:'

Jl thru J9 - Melbourne L1 thru J9 - Adelaide

SERIAL (Sequence) NUMBER
9th to 13th character - 00025 - sequential Production serial Number.

NOTE: This designates the Seriat Unit Number at each Vehicle Plant, starting at
(00001) and continues in Numerical Sequence regardless of vehicle type-

SERIES CODE
14th Character - K

e.o. 'VK' .
GMH Limited Model Code Designation for each Model Programme.

Flgure 0A-4
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0A-6 GENERAL INFORMATION

6.5 VEHICLE SERIAL NUMBER
The vehicle serial number is stamped on the top of the
left hand side strut tower - Refer Fig. 0A-5.
1. DESIGN RULE COMPLIANCE LETTER.
2. VEHICLE SERIES'VK'.
3. ASSEMBLY PLANT SERIAL NUMBER.
4. ASSEMBLY PLANT IDENTIFICATION 'A' ADELAIDE.

'M'MELBOURNE.
5. REQUIREMENT IN EVENT OF SERIAL NO.

DUPLICATION.
6. REQUIREMENT IN EVENT OF SECOND OR

FURTHER SERIAL NO. DUPLICATION.

E
T
I
A

6.6 ENGINE SERIAL NUMBER
The engine number for 3.3 litre engine is stamped on a
pad above the right hand engine mounting boss, and at
top front left side of cylinder and case for 5_0 litre
engines.

J ENGINE NUMBER PREFIX ENGINE TYPE

VL
VK
VT

J.J i l I re t rS I

3.3 l i t re EFI
5.0 l l t re Automat ic

7. ADDITIONAL GENERAL
ELECTRICAL TRANSIENTS AND RADIO
FREQUENCY INTERFERENCE
Electronic circuits are used in VK Series rnodels to
perform a number of functions associated with electronic
instruments, electronic fuel injection and electronic spark
timing. These circuits can be damaged or cause mallunc-
tion by electrical transients or excessive radio frequency
(RF) radiation.

RADIO FREQUENCY INTERFERENCE
One of the chief sources of RF interlerence is the
ignition system; other sources include CB radio and radio
telephones- The following are normally used to suppress
RF interference.

Resistors e.g. high tension cables and
connectors.
Capacitors and choke coils.
Metal braid lor screening leads or suppression
covers made from conductive material for scree-
ning equipment.

To prevent damage to equipment:
Do not replace interference - suppressed high
tension ignition cables or conneclors with un_
suppressed types.
Do not remove or reposition interference sup_
pression filters or cagacitors.

nEr
II

Fllol
TT
R2

AVK OOOOO1
Figure 0A-5

INFORMATION
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GENERAL INFORMATION OA.7

ELECTRICAL TRANSIENTS

Electrical transients are high voltage spikes produced by
the sudden switching or interruption of electric currents.
Older style timing lights and battery chargers can produce
serious transients, hence it is important to use only good
quality equipment suitable for use with electronic
systems.
It is also good practice to ensure that the battery is
disconnected before using a battery charger.
Indiscriminate fitting of solenoids, indicators or relays can
also cause transients.

SOURCES OF INTERFERENCE
IN A MOTOR VEHICLE
(EXAMPLE)

1. ALTERNATOR

2. ELECTRIC FUEL PUMP

3, ELECTRIC WINDSCREEN
WASHER

4. BLOWER MOTOR

5. ELECTRIC WINDSCREEN
WIPER

6. SPARK PLUGS

7. IGNITION DISTRIBUTOR

8. rGNlr loN colL

9. HORN

10. INDICATOR WITH VOLTAGE
STABILIZER
(e.9.  FUEL GAUGE)

!* \
ld1a
T;-

q

=\ Lja)w
l l r rn
I iltl

,dH
' '1iitT

l : :  : . .1 
-Vlr

E:T
l : l

H
--:-=-.. 

\
rdlfu 'o 

\
[  : \ ' :  : : : : l  

)___,--l Ii /1
-  / /
------\, l/ 1

-# 
rfrh

T*fl'-ffi #m^
ff i f f f in4-"Fu

ADDITIONAL SOURCE OF INTERFERENCe; I
POOR ELECTRICAL CONNECTIONS I
BETWEEN THE VABIOUS METAL PARTS i
OF THE VEHICLE (e.9.  BETWEEN THE i
ENGTNE AND FTREWALL).  

I

Figure 0A{
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LUBRICATION OB.1

SECTION OB

LUBRICATION
INDEX

Page
0B-2
0B-3
0B-3

Ref.
1.
1.1
1.2

Subiect
GENERAL INFORMATION
RECOMMENDED LUBRICANTS ..................
BRAKE FLUID REPLACEMENT.......

Page
0B-1
0B-2
0B-2

Ref.
1.3
1.4
1.5

Subject
AIR CLEANEB..........
FUEL FILTER
COOLING SYSTEM

1. GENERAL
This section provides details of the lubricants specific to
VK series vehicles.
lnstructions on the time or distance intervals at which

INFORMATION
services should be canied
Service and Maintenance
Owner Handbook.

out are contained in the
Section of the VK Series

CAPACITIES

Engine -  Service Ref i l l

ENGINE SIZE CAPACITY

3.3 Li t re

5.0 Li t re

3.7 Li t res

4.33 Li t res

Add for Oil  Fi l ter ALL 3 Litres

Manual Transmission

(Production Option MC6) 3.3 Litre EST 1.6 Li t res

Manual Transmission

(Production Option M76) 3.3 Li t re EST 2.75 Litres

Automatic Transmission (Dry) ( lnc.  Converter)

Service Ref i l l  .

3.3 Li t re

5.0 Litre

3.3 Li t re

5.0 Li t re

6.1 Li t res

8.7 Li t res

2.3 Li t res

2.3 Li t res

Cooling System 3.3 Li t re

5.0 Litre

8.5 Li t res approx

12.0 Litres approx

Brake Hydraul ic System ALL .62 Litres

10



OB.2 LUBRICATION

1.1 RECOMMENDED LUBRICANTS

GMH
COMPONENTS SPECIFICATION LUBRICANTS

Engine
3.3 Li t re EST SE Oi ls
3.3 Li t re EFI I  Se Oits

SF Oi ls for  severe service.
Refer Owners Handbook.

5.0 Li t re SE Oi ls

For grades and appl icat ion,  refer Fig.  0B- i
For grades and appl icat ion,  refer Fig.  0B-1

For grades and appl icat ion,  refer Fig.  0B-1
Manual Transmission

Product ion Opt ion MC6
Product ion Opt ion M76

HN1 046
HN1 855

SAE 8OW9O
Castrol Gear Oil 80W

Automatic Transmission GM9985286 DEXRON I[  Automat ic Transmission Fluid
Rear Axle
Rear Axle L.S.D.

HNi 181 i f  unavai lable
HN1561

EP SAE 90

Power Steering G N49985286 DEXRON If  Automat ic Transmission Fluid
Brake System HN1 796 Polyglycol  Brake Fluid to GM Speci f icat ion HN1796

-1oo oo 1oo 2oo 3oo 4oo 5oo

DEGREES _ CENTIGRADE

Fagure 0B-1

1.2 BRAKE FLUID REPLACEMENT
The polyglycol brake lluid used in VK Series models is
hydroscopic and absorbs moisture from the air throuoh
the brake hoses etc. The boiling resistance of the flu'id
decreases as the moisture content increases and so the
possibility of a vapour lock under heavy braking condit-
ions increases with the age of the fluid. Therefore, for
maximum brake effectiveness, a two yearly change of
brake fluid is mandatory. Service Instructions for changing
brake fluid are covered in Section 5, Service Ooeralioi
2.1 in this Supplement.

1.3 AIR CLEANER
The air cleaner element may be partially cleaned of dust
by l ightly tapping the element. lt should not be washed or
oiled. The time or distance intervals at which the element
requrres servicing depends on the vehicle operating
conditions. Under dusty conditions, the element should be
checked for restriction more often that for normal citv
operation.

11



LUBRICATION OB.3

The air cleaner element should be replaced at the time
or distance interval specified in the VK Series Owner
Handbook.
Service Instructions tor the removal and installation ol the
air cleaner element (Fig. 0B-2), on vehicles with
electronic fuel injection are covered in Section 6C,
Service Operation 3.6 in this Supplement.

1.4 FUEL FILTER
On 3.3 litre engines wilh electronic spark timing, a fuel
{ilter is located in the suction side of the fuel line and
attached to the right hand fender panel. Refer Fig. 0B-3'

On electronic fuel iniected vehicles, the fuel filter
(Fig. OB-4) is located on the pressure side of the tuel
pump and attached to the floor pan of the vehicle, in
front of the differential.
Fuel lilters should be replaced at the time or distance
intervals specified in the VK Series Owner Handbook.

Service Instructions for the removal a;rd installation of the
fuel filter on electronic tuel iniected vehicles are coverecl
in Section 6C, Service Operation 3.15 in this Supplement.

1.5 COOLING SYSTEM
The cooling system is filled initially with a coolant mixture
comprising 1.5/o to 3.0 % (by volume) of corrosion
inhibitor to GMH specil ication HN1109.
It is recommended that the coolant be drained, the
system flushed and refilled with clean water and inhibitor
rnixture at the time and distance intervals sel out in the
VK Series Owner Handbook.
Reier to Service Operation 2.2, Section 68 'Cooling
System' of this Supplement for details.

f  AIR FLOW ;AlR FLOW,\ 
METER 

/  
DUCT

AIR CLEANER
HOUSI N G

Figure 0B-2

Figure 0B-3

INLINE

TO FUEL PUMP-\.  /
>-}^iq c; 

-\---l-')w-t

I
l l - - - -

-*i-rl

MOUNTING
BRACKET

R+
FRONT OF CAR

; 
RUBBER_l NSULATOR

/ t . . \ \

hl ' \ \  - - \

ryy-^,R a
,f.1'.t* ./','ffi\->(l '

) \iA
| 6/:
6* (-

iii'')i'-\
\ , 'Y;r /

/

_\)  
\

lr
1r (

iq
MOUNTING
ruur ll ,

, \1'l

CLAMP BOLT

Figure 0B-4
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BODY 1A-1

Ref.
1.
2.
3.
4.
5.

Subjecl
GENERAL INFORMA
UNDERBODY

REAR QUARTER 1A-19
STATTONARY GLASS ............. 1A-21

1.1 GENERAL DESCRIPTION
This Section contains descriptions and procedures lor
interior and exterior body service operations on VK Series
Commodore and Calais models. When used in conjunc-
tion with previously released Commodore Service
Publications, it will provide information necessary for
etficient servicing of VK body styles and their related
assemblies.
The VK Series includes two different body styles: the '19
Style, which is a six window sedan and the 35 style
Station Wagon.
The stationary fifth and sixth windows on the new 19
Styles are retained in their upper rear quarter apertures
with urethane adhesive, which creates a bond between
the glass and the metal flange to which it is applied. On
35 Styles, the tailgate window is retained with urethane
adhesive; the same material which is used in production
to retain the JB Camira Windshields and back windows'
Also featured on VK Series are revised transmission
consoles, new instrument panel facia and instruments,
seat and door trim designs and 'see through' head
restraints on front seats.
On the Calais model, see through head restraints are
fitted to the rear seats. Electrically controlled exterior rear
vision mirrors are also standard on this model. An
adjustable lumbar support built into the drivers seat back
is included on Berlina and Calais models.
VK external features include new exterior ornamentation,
decals, tailgate handle on 35 body style, radiator grille
and colour co-ordinated front and rear bumper bar
assemblies.
Front turn signal lamps and rear lamp assemblies are
also new.

1.2 SERVICE NOTES
CAIITiON: As a sound deadening medium, a small
volume of polyurethane foam is installed into the upper
section ot the rear body pillars of VK Commodore
sedans, as illustrated in shaded areas in Fig. 1A'1.
During norma! seruice, there is no risk associated with its
use. However, when polyurethane is subiected to high
temperatures such as during welding or naked flame
cutting, this material can release black pungent fumes.
During repair of these pafts of the body structure

SECTION 1A

BODY
CONTENTS OF THIS SECTION

Rel.
6.
7.
8.
9.
10.

Subject Page
SEATS & SEAT BELT ASSEMBLIES.....-.... 1A.31
EXTERTOR ORNAMENTATION .................... 1A-39
ROOF RACK ...... 1A-s1
BODY ELECTR|CAL............ ..... 1A-53
SPEC|AL TOOLS ...,.... 1A-67

1A-3

1. GENERAL INFORMATION
INDEX

Ref. Subiect Page I Ref. Subject
1.1 GENERAL DESCR|PT|ON.............................. 1A-1 | 1.2 SERVICE NOTES

Page
1A-1

sEcrroru A-A

SEAT BELT

Flgure lA-'l

involving high heat application, appropiate precautions
against fume inhalation such as the wearing ol re-
spirators, forced ventilation, etc., are mandatory. Whene-
ver possible, such repairs should be canied out without
the use of high temperature producing equiPment.

IMPORTANT: Whenever items such as body side
mouldings, Dealer name plates, mud/9lash guards, etc.,
which require piercing of sheet metal panels, are added
to a vehicle after it has been manufactured, a possibility
exists for sheet metal corrosion to occur in areas where
the metal has been pierced, as well as other areas
affected by water entry at the point of piercing. Abrasion
of the painted or treated surfaces by the 'added-on'
material may contribute to corrosion and unsightly
appearances.
The reliability and performance of 'add-on' equipment
installations must become the responsibility of the maker
and the installer (Dealer or vehicle owner). For this
reason, you should evaluate the procedures used in your
Dealership (and outside sublet shops) to assure that
proper steps are being taken to provide appropriate sheet
metal corrosion protection to offset the etfects of
'add-on' equipment.

CAIJTION: To avoid damage when servicing instrument
panels, trames, instrument c/usters, etc., it ls essentia/ to
handle these components with the utmost care.
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1A-2 BODY
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BODY 1A.3

Ref. Subject
2.1 UNDERBODY DIUENSIONS & HOIST

LOCATIONS.
2.2 TRANSMISSIONCONSOLE.MANUAL......

2. UNDERBODY
INDEX

Page

1A-2
1A-3
1A-3

Rel. Subject Page
2.4 SHROUD LOWER TRIM . RIGHT & LEFT

HAND ......--..- 1A-6
Remove....--.. 1A-6
Reinstall 1A-6

ROCKER PANEL COVER - RIGHT &
LEFT HAND. 1A-6

Remove........ 1A6
Reinstall 1A-6

FLOOR COVERING 1A-7
1A-7
1A-7

Remove....,...........
Reinstall

1A-3
1A-3

llodel - 'SL'
Remove
Relnstall

Models - Calais & Berllna fltted
with Power Operated Slde
Wlndows......

Remove........
Reinstall

TRANSMISSION CONSOLE.
AUTOMATIC

Remove.,,..-..
Relnstall

2.1 UNDERBODY DIMENSIONS AND
HOIST LOCATIONS

Refer Fig. 1A-1A.

2.2 TRANSMISSION CONSOLE .
MANUAL

MODEL. 'SL'

Remove
1. Disconnect battery ground cable.
2. Unscrew knob from gearshift control lever, then

screw cover buttons and screws securing front and
reat of console to transmission tunnel (refer
Fig. 1A-2).

3. Partially raise console then disconnect electrical
connectors prior to removal of transmission console.

Reinstall

Reverse removal operations, ensuring that non hardening
sealer is applied to the threads of the console attaching
screws prior to their installation (refer Fig. 1A-2).

MODELS. CALAIS & BERLINA FITTED WITH
POWER OPERATED SIDE WINDOWS

Remove

1. Disconnect battery ground cable.
2. Unscrew knob from gearshift control lever then

remove cover from handbrake lever.
3. With console compartment lid raised, remove rear

end of carpet in base of console which covers
screws securing rear end of console to transmission
tunnel bracket (refer Fig. 1A-3) then remove screws.

4. Partially raise rear end of console, disconnect electr-
ical connectors, then easing console reanvards to
disengage front end of console from attaching
bracket (refer Section B-B, Fig. 1A-3) remove con-
sole assembly.

Reinstall

Reverse removal operations.

1A-3
1A-3
1A-3

1A-5
1A-5
'tA-5
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1A.4 BODY

cll---->c,
{4 PLACES)

Ascnew.-----..---..-->s
(4 PLACES) i

a
,/- 

WIPER IWASH ER SWt TCH ASM.

#
W z- HEATED REAR WTNDOW

€ 
swlrcH AssEMBLY

OUU I

RETAINER
(9 PLACES}

VIEW

TRANSMISSI ON CONSOLE ASM.

SECTION A_A

...-..--. 
_>:\

A VIEW
11",  2.4 -  3.4 Nm rFr l

EOOT STRAP TO BE PLACED
TOWARDS FRONT OF CAR SEAL SCREW WITH NON.PORITE

OR EOUIVALENT NON-HARDENING
SEALER.
(4 PLACES)

GEABSHIFT LEVER
CONTROL BOOT

Flgure 1A-2

TRANSMTSSTON CONTROL COVER _ FOR AUTO TRANS

,.- g:3I: lf r coN rR o L --r 3? I:3 

": 
""?:'jLEVER BOOT

BEFORE INSTALLATION APPLY
NEOPRENE CEMENT TO INSIDE
OF BOOT OVER AREA SHOWN
THUS, ///////

/ -  FOR CONNECTTON
' REFER SECTION 12E

533|,13'^G -r'_=_==3*{
SECTION B_B

,^
/

REFER SECTION 12E

acARPET
/-**-f.* /r_ -_ /

vrEW a A

ELECTRIC DOOR
WINDOW REGULATORS
SWITCH ASSEMBLY

.5 -  2.0 Nm

B
- r.'/

POINT'A'

,6,  s. t -SPEED NUT
:4 -  

_----

"-4:1 
; - --

TRANSMISSION
CONSOLE ASM.

APPLY TRIM ADHESIVE
OVER AREA SHOWN
THUS \\\\\\\ (

u
l

/i-
961=)

-->-rr- Y

=,
SECTION A_A

/ t  \  I

Figure 1A-3
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BODY 1A-5

2.3 TRANSMISSION CONSOLE .
AUTOMATIC

Remove

1. Disconnect battery ground cable.
2. Using a wide bladed screwdriver, carefully prise cap

from console (refer Section C-C, Fig. 1A-4) turn cap
through 90C, then remove cap of 'T' bar gear control
lever.

3. Remove gear lever location indicator scale from
console (refer Sections A-A and B-B, Fig. 1A4).

4. On 'SL' models, remove screw cover buttons and
scrervs securing lront and rear end of console to
transmission tunnel (refer Fig. 1A-2).

5. On Berlina and Calais models. raise console
compartment lid and remove rear end of carpet in
base of console which covers screws securing rear
end of console to transmission tunnel bracket (refer
Section B-8, Fig. 1A-3) then remove screws.

6. Partially raise rear end of console, disconnect
electrical connectors then, easing console rearwards
to disengage front end of console from attaching
bracket (reler Section B-8, Fig. 1A-3), then remove
screws and console assembly.

Reinstall

Reverse removal operations ensuring that the note
relerring to automatic console scale installation in Fig.1A-
4. is observed.

CONSOLE CAP _ +---___>

€
<.,/

' sEcrroru A-A
CONTROL LEVER
OPENING COVER

RETAIN SCALE
AS SHOWN

WITH GEAR SHIFT LEVER \
IN NEUTRAL, ALIGN'N'ON
SCALE WITH INDICATOR
ARROW ON COVER BEF
RETAINING SCALE. srcrroru B--B

INDICATOR _ TRIMATIC

sEcrroru C-C
(4 PLACES)

AUTOMATIC TRANSMISSION

i././r2,./
CONSOLE CAP

TRANSMISSION SELECTOR

Figure 1A-4
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1A-6 BODY

2.4 SHROUD LOWER TRIM - RIGHT &
LEFT HAND

REMOVE

1. Prise front end of front rocker panel cover from
rocker panel (refer Section A-A, Fig. 1A-5) then ease
lower front end of linishing lace and weatherstrip
assembly from door opening pinchweld flange (refer
Section A-A, Fig. 14-6).

2. Using a fabricated trim clip removal tool (refer
Special Tool Section) located between shroud lower
trim and shroud panel and direcily under fastener
head (refer Siections B-B and F-F, Fig. 14-6) careful-
ly prise fasteners from shroud panel, removing trim.

REINSTALL

Reverse removal operations.

2.5 ROCKER PANEL COVER - RIGHT &
LEFT HAND

REMOVE

1. Using a wide bladed prising tool positioned between
outer edge of cover and rocker panel, carefully prise
cover from door opening lower pinchweld flange
(refer Fig. 1A-5).

REINSTALL

Locate front cover over door opening lower pinchweld
flange, ensuring that ends of cover overlap ends of door
opening finishing lace, then using the hand or a rubber
mallet, tap top of cover until it completely engages
retaining flange.
NOTE: On rear covers, locate front end of rear cover so
that it butts against the rear end of the front seat belt
retractor cover prior to tapping cover into position.

fREAR ROCKER

\ 
PANEL COVER

; FRONT ROCKER
/ PANEL COVER

._-

secrroru B_B

ROCKER PANEL COVER INSTALLATION

A

-
secrrorv C-CsecrroH A-A

Figure 1A-5
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BODY 1A-7

CARPET PROTECTOR
FLUTED FACE DOWN.

SECTION A_A

8VL, X EVK

TRIM -J
FASTEN E R

SECTION B_B
(RIGHT SIDE ONLY)

/r" ,-o*.* t*) ONE PIECE FLOOR CARPET

NOTE: SERVICE REPLACEMENT
_ TWO PIECE

SHROUD

LOWER TRIM-\
SHROUD

TRANSMISSION 
-m

CONSOLE 
-.  

'a 
t

\
t / TRIM \ secrrorrr F

-  (LEFT SIDE
-F 8vK
ONLY}rAJ t t r t \ t rH

CARPET
ATTACHING

\
SECTION F_F 8VL, X
(LEFT SIDE ONLY)

PLUG
12 PLACES

SECTION C-C SECTION D_D

Figure 1A€

2.6 FLOOR COVERING
REMOVE

1. Disconnect battery ground cable.
2. Bemove front end rear rocker panel covers and

shroud lower trims (reler 2.5 and 2.4 in this Section).
3. Remove transmission console (reler 2.2 or 2.3 in this

Section).
4. Remove panel cover assembly from heater case

(refer Fig- 1A-7).
5. Remove front seat and rear seat cushion assemblies.

Remove front seat belt retractor covers and seat belt
inner and outer, lower attaching bolts (refer 6.3 in
this Section).
Using a fabricated trim clip removal tool (refer
Special Tool Section) located between edge ol
carpet and rocker panel and directly under head ol
carpet attaching plug, prise plugs from rocker panels
(refer Section C-C, Fig. 14-6) then remove floor
covering.

REINSTALL

Reverse removal operations.

NOTE: Separate front and rear floor coverings are
available from GM P & A as Service Replacements-

.  LOWEB INSTRU\4E\T
PANEL EXTENSION

- HEATER CASE TO PANIt .
COVER ASM.

Figure 1A-7
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BODY 1A-9

Ref. Subject
SEHVICE NOTE
INSTRUMENT PANEL LOWER TRIM.
RIGHT & LEFT HAND 1A-9

Relnstall ............ 1A-10

3.1 SERVICE NOTE

CAIITION: To avoid damage when seruicing instrument
panels, frames, instrument clusters, etc., it is essent€t/ to
handle these components with the utmost care.

3.2 INSTRUMENT PANEL LOWER TRIM .
RIGHT & LEFT HAND

REMOVE

1. From under instrument panel and using a labricated
trim clip removal tool (refer Special Tool Section)
located directly under head of trim clip, carefully
prise clips from attaching holes in instrument. panel
lower (refer Section A-A' Fig. 1A-8) removtng trtm'

NOTE: Removal of right hand lower trim necessitates
disengagement of adlustable strap which partially secures
trim t; Jteering column (refer Section D'D' Fig' 1A-8)'

Subject Page
INSTRUUENTPANEL LOWER . RIGHT
HAND ....... 1A-16

Remove .. 1A-16
Reinstall ......-... 1A-16

INSTRUMENT PANEL LOWER . LEFT
HAND INCLUDING RADIO AND
RADIO/CASSETTE PLAYER RECEIVER.... 1A.16

Remove........ ..................... 1A-16
Relnstall ... 1A-17

REINSTALL

Reverse removal operations ensuring that leading edge of
left hand trim is correctly located beneath the dash panel
bracket and into wiring harness grommet (refer Section
C-C, Fig. 1A-8) and that the leading edge of the right
hand trim is located in the accelerator pedal support cap'
as illustrated in Section B-B, Fig. 1A-8.

3. FRONT END
INDEX

Ref.
3.4

3.5

Page
1A-93.1

3.2

3.3

5 TRIM CLIP

\ _5PLACESR/SIDE

\ -  a PLAcES L/slDE EXc. c6o

"r  
\ -2PLAcEs Lis lDE&c6o

LOWER PART -
I  NSTRUMENT
PANEL

secrtoru A-A

ACCELERAToR--7
PEDAL | ,  

-cr  lopnFIT r-AP 
-<\  -  

- ,\  .>t

LH INSTRUMENT
PANEL LOWER TRIM

8VX & C6O

- -  
erusunE TRtM BoARD ls
ASSEMBLED IN ACCELERATOR
PEDAL SUPPORT CAP AS SHOWN

secrroru B-B

TRIM BOARD TO BE
ASSEMBLED INTO
WIRING HARNESS
GROI\4MET

secrroru C-C

RH INSTRUMENT-/
PANEL LOWEB TRIM

ADJUSTABLE -_\
STFAP

RETAIN FRONT EDGE OF INSTRUMENT-
PANEL LOWER TRIM RIGHT SIDE TO
STEERING COLUMN DASH PANEL SEAL
WITH ADJUSTABLE STRAP,

t r  LtrSJ5IhAT IUbtr

TUCKED AWAY OR TRIMMED.

Figure 1A-8

20



1A.10 BODY

3.3 INSTRUMENT PANEL PAD
REMOVE

1. Disconnect battery ground cable.
2. Remove screw attached lower cover from upper

section of steering column (refer Fig. 1A-9).

UPPER STEERING
COLUMN COVER

A . .u -  4.6 Nm

Flgure 1A-9

3. Remove screws securing instrument frame, centre air
outlet nozzle and touch panel lrom instrument cover,
disengage electrical connectors from main wiring
harness (refer Fig. 14-10) then remove fram6
assembly.

4. Remove screws securing top of instrument panel
lower extension to base of instrument location cover
(refer Fig. 1A-10).

5. Remove screws securing combined instrument
assembly to instrument location cover (refer Fio. 1A_
1 1) ease assembly. rearward then disengage eiectr-
ical connectors and on all models, excepi those with
electronic instruments, the speedo cable from
speedo head (refer View A, Fig. 1A-1 j) then remove
instrument assembly.

6. Remove instrument location cover (refer Fig. 14_11)
front radio speaker grille and speaker assem-bly lrefei
View B, Figs. 14-12 and 14-13).

7. Using a fine bladed screwdriver, carefully prise right
hand and left hand upper and lower inserts from
within side vent upper ouflet assemblies prior to
removing screws securing upper air outlet assemblies
to instrument panel pad assembly (refer Fig. 14-14)
then remove outlet assemblies.

8. With instrument panel compartment open, remove
screws securing rearward edge o{ instrument Danel
pad to instrument panel brace (refer Fig. 14-14).

9. Using a 10 mm socket attached to a ratchet handle,
loosen right and centre nuts securing pad assembly
to instrument panel brackets (refer Fig. 1A_11). Usin!
the same tool with a 630 mm entension installed oi
the left hand attaching nut (use left hand upper air
outlet aperture to gain access) loosen off left hand
nut.

10. Ease pad reanaards, disengaging pad studs from
anstrument panel slotted brackets. With left hand of
rnstrument panel pad raised, remove pad assembly
from vehicle.

REINSTALL

Reverse removal operations, including try-out of electrical
ctrcurts, air ducting, vacuum hoses and temperarure
control cable disturbed during removal operations-
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BODY 1A-11
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14.12 BODY
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BODY 1A.13
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1A-14 BODY
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BODY 1A-15
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1A-16 BODY

3.4 INSTRUMENT PANEL LOWER .
RIGHT HAND

REMOVE

1. Disconnect battery ground cable.
2. Remove screws securing instrument frame, centre air

outlet nozzle and touch panel from instrument cover
(refer Fig. 14-10), disengage electrical connectors
from main wiring harness then remove frame
assembly.

3. Usjng a fine bladed screwdriver, carefully prise out
right hand upper and lower inserts from 

-within 
side

vent upper outlet assembly. Remove screws securing
upper air ouflet assembly to instrument panel pad
(refer Fig. 14-14) then remove ouflet assembly.

4. Remove screw attached lower cover from upper
section of steering column (refer Fig. 1A-9).

5. F_rom under right hand side of instrument panel,
disengage electrical connectors from rear of light
switch and dimmer control, vacuum hoses and
temperature control cable, remove panel cover, then
screws securing right hand instrument panel lower to
base of instrument location cover (refer View 'B' and
Section A-A, Fig. 1A-14) then remove instrument
panel lower.

6. Using a wide bladed screwdriver, carefully prise
headlamp switch and dimmer control housing, ihen
dimmer control from right hand instrumeni panel
lower.

REINSTALL

Reverse removal operations, including try-out of electrical
circuits, air ducting, vacuum hoses and temperature
control cable disturbed during removal operations.

3.5 INSTRUMENT PANEL LOWER . LEFT
HAND, INCLUDING RADIO AND

RADIO/CASSETTE PLAYER RECEIVER
REMOVE

1. Disconnect battery earth cable.
2. Remove transmission console (reler 2.2 or 2.3 in this

Section).
3. Remove heater case to panel cover assembly (refer

Fig. 1A-10).
4. Remove left hand instrument panel lower trim (refer

Section A-A, Fig. 1A-8).
5. With instrument panel compartment open and with

the blade of a screwdriver located between head of
hinge pin and right hand compartment side, prise out
hinge pin compartment (refer Fig. 1A-t5) ihen re_
move comDartment.

6. Remove left hand shroud lower trim (refer 2.4 in this
Section).

7. Remove lett hand upper side vent ouilet (refer 3.4 in
this Section).

8. Remove touch switch control panel and electrical
connector (refer Fig. 1A-10).

9. Remove screws securing the centre nozzle and
instrument location frame assembly (refer Fig. lA_10)
disengage electrical connectors from front e-nO wiring
harness, then remove frame assemblv.

BUMPER
(2 PLACES)

INSTRUMENT PANEL
COMPARTMENT

\N

Figure 1A-15
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BODY 1A-19

4. REAR QUARTER
INDEX

Ref.
4.1

Subiect Page
OUARTER WINDOW INNER UPPER TRIM 1A.19

ilodels - 19 Body Styles .................... 1A-19

4.1 QUARTER WINDOW INNER UPPER
TRIM

MODELS. 19 BODY STYLES

Remove

1. Depress front edge of rear seat cushion assembly
then ease assembly rearwards to disengage assemb-
ly retainer from brackets attached to the floor (refer
Section A-A, Fig. 1A-16) remove and place assembly
onto a clean protected surface.

NOTE: On rear seats fitted with head restraints, it is
necessary to remove the head restraints and guide
sleeves (refer 6.4 in this Section) prior to removal of rear
seat back assembly.
2. Unclinch tabs securing seat back frame to rear

wheel-houses (refer View A, Fig. 1A-16).
3. Lift seat back frame from retaining brackets attached

to the rear compartment front panel (refer Section
B-8, Fig. 14-16) then place rear seat back assembly
onto a clean protected surface.

Remove rear seat belt
Section B-B, Fig. 1A-17).

upper attachment (refer

Flgure 'lA-16

CUSHION ASM.-
RETAIN ER

REAR FLOOR
BRACKET

secrroru A-A

REAR
COMPARTMENT
FRONT PANEL

secrroru B-B k=- ,

SEAT BACK
RETAINER

Figure 1A-17
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1A.20 BODY

5. From inside rear compartment, tap out fasteners
securing trim to rear parcel shelf (refer Section A-A,
Fig. 14-18) on side from which quarter window trim
is to be removed.

6. Ease rear door opening finishing lace from leading
edge ol quarter window inner upper trim, then usini
a broad bladed screwdriver located between trim and
quarter inner panel, adjacent to trim fasteners (refer
Sections A-A and B-B, Fig. 14-19) carefully prise
fasteners and trim lrom rear quarter inner upper
panet.

Reinstall

Fleverse removal operations.

NOTE: Damaged barbs on trim panel fasteners requtre
fastener replacement.

REAR PARCEL
SHELF TRIM

FA5 I I I \EH

(3 PLACES)

SECTION A_A

Figure 1A-18

Figure 1A-19

IaUARTER
WINDOW
INNER UPPER

FASTENERS_\

secrroru A-A
{4 PLACES R/L)

secrloru B-B
(1 PLACE Ri L)
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5. STATIONARY GLASS
INDEX

Re{-
5.1
5.2
5.3

SERV|CE NOTES ........-........... 1A-21
REAR OUARTER WINDOW ASSEMBLY.... 1A-22

Models - 19 Body Sty|es..................-. 1A-22
Remove........ ........... 1A'22

Quarter Window Aperture Check .--. 14'23
Reinstall 1A-23

5.1 DESCRIPTION
Toughened glass is fitted to rear quarter apertures on 19
body styles and to tailgates on 35 body styles.
These glasses are bonded to the rear quarter upper
panel and tailgate qperture flanges with a self curing
metal to glass urethane adhesive.
ln situations necessitating complete removal of the
original urethane, such as damage to window apertures
where paint finish or base metal is exposed, a urethane
adhesive kit has been developed and must be used to
maintain the original structural specifications.

Part No. 9201861 2 'Long Method'. The repair kit for this
operation contains:

300 ml Urethane Adhesive.
25 ml Glass Primer - Clear.
25 ml Glass Primer - Black.
25 ml BodY Primer. 435-56
Necessary aPPlicators.
lnstructions.

NOTE: For tailgate window replacement - Long Method,
an additional auxiliary kit, Part No. M39097, which
contains 300 ml of urethane adhesive, is required.

ADDITIONAL COMPONENTS REOUIRED (Not part of
package)
Appropriate mouldings as required.
A second method lor window replacement referred to as
the 'Short Method' is used when original urethane
adhesive left intact on the window aperture flanges after
glass removal can serve as a satisfactory base Jor the
reinstallalion of the original or new glass. This would
occur when the glass is being removed to overcome a
severe water leak, or when a glass is broken-

Subject PageSubject
DESCRIPTION

Page
..... 1A-21

Ref.
5.4

Reinstall ...
Long Method.....

'tA-28
1A-29

Reinstall ... 1A-29

The repair kit developed to service this Short Method or
Minor Water Leak correction is part number 9201861 1
and contains:

300 ml Urethane Adhesive.
25 ml Clear Glass Primer.
25 ml Glass Black Out Primer.
Necessary Applicators.
Instructions.

These replacement kits are available from:-
Dimet,
53 Showers Street.
Preston, Vic. 3072.

An additional short method replacement kit which is only
recommended for rear quarter windows on sedans, is
available from GM P & A under Part No. M38977 and
contains 300 ml of silicone.
This material is also recommended for minor water leak
correction on all urethane installed stationary glass.

5.2 SERVICE NOTES
WARNING: WORK GLOVES MUST BE WORN AT ALL
TIUES WHEN OPERATING WITH GLASS.
NOTE: Skinning (partial curing) ol the urethane com-
mences after exposure to the atmosphere. At 23oC and
50 % relative humidity, skinning commences after
30 minutes. Therefore, installation of tailgate window
mouldings must be completed within that time limit on
station wagons.
Complete curing of urethane at this temperature and
humidity takes 72 hours.
The recommended tool for cutting through the urethane
is the glass sealant removal Tool No. J24402, which can
be obtained from Kent-Moore Australia Pty. Ltd.

30
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5.3 REAR QUARTER WTNDOW
ASSEMBLY

MODELS. 19 BODY STYLES

Remove

The quarter window glass removal procedure is similar for
both the 'Short' and 'Long' Installation Methods with one
exception. lf the Short Method installation is to be used,
more care must be taken during glass removal to ensure
that an even bead of urethane adhesive rematns onquarter window aperture flanges to serve as a base for
the replacement glass.
1. To prevent damage to paint finish and trim and to

minimise clean up, mask and place protective covers
over parts adjacent to glass.

2. Using fingers or a wide bladed screwdriver, carefully
prise 

..otf _leading edge of roof drip guner teal
moulding from garnish moulding (retei S6ctron nU-
AM, Fig. 14-20).

3. Remove screw securing rear end of quarter reveal
moulding lower (refer Section AN_AN; Fig. 1A-20)
and remove moulding.

Figure 1A-20

4. Femove remaining screws securing garnish moulding
to rear quart€r aperture (refer Fig. 14_21) theiremove garnish moulding, which is ittached to theouter surface of the glass with four (4) short strips ofbuVl, .centrally spaced at top, Oottdm and sides ofgarnish moulding (refer View H, Fig. 14_22) thenremove garnish moulding.

\  *ao" RooF DRrp
GUTTER MOULDING

QUARTER WINDOW GARNISH
MOULDING ASSEMBLY

SECTION AM_AM

OUARTER WINDOW
GARNISH MOULDING

LOWER OUARTER WINDOW
REVEAL MOULDING

sEcrtoN AN-AN

Fagure 1A-21
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5. Locate blade of Tool No. J24402, glass sealant
remover, beveen inside of glass and urethane as
illustrated in Fig. 14-23, then cut through urethane,
around complete periphery of glass.

6. Carefully lift glass out of aperture. lf there is
evidence of glass adhesion to urethane, re-apply
cutting tool to problem area.

7. lf original glass is to be reinstalled, place glass on a
protected bench or holding fixture and using a sharp
scraper, carefully remove original urethane lrom
glass. Clean glass with a suitable oil-free cleaning
agent such as Prepsol or equivalent.

NOTE: Do not use petroleum base solvents to clean
glass or aperture flange as the presence of oil will
prevenl the adhesion of new urethane/silicone.

OUARTER WINDOW APERTURE CHECK

Thoroughly check rear quarter window aperture flange to
ensure that no surface irregularities exist' Correct any
that do. lf 'Short Method' glass installation is being used'
check original urethane on flange for looseness or voids'
Where these exist, cut away any loose urelhane and fill
in any voids or uneveness in bead' using
urethane/silicone.

Reinstall

Short Method

1. Short Method installation of rear quarter glass is
used where the maximum amount of original
urethane adhesive is left intact on the body opening
to form a base for the replacement glass- This
method should be used when replacing a cracked
glass or leak condition that cannot be overcome by
using minor water leak repair procedures. Any
previous service installation using other adhesive
materials requires complete replacement of material
to achieve an effective glass to metal bond.

S

BUTYL STRIPS (4 PLACES)

VIEW

Flgure 1A-22

Flgure 1A-23

J24402
GLASS SEALANT
REMOVAL TOOL

APPROXIMATE
AREA EOUALS
ONE SOUARE
cENTIMETRE ---7

I
I

\  
170

7\
HN 1 749
URETHANE
ADH ESI VE

VIEW
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2.

')

4.

Thoroughly clean surface of glass to which new
urethane/silicone is to contact (including edge ofglass). Use clean cloths with a suitaSle oil_free
cleaning solvent, such as prepsol or equivalenl-

URETHANE ONLY
Using an applicator in Kit,.apply HN1747 (clear glass
?lr"r) around entire perimeter of glass'edge and
12 mm in.from edge of glass. This is-a wipe o"n/wipe
off operation, using clean lint free cloths'(refer View
E, Fig. 14-24). -

URETHANE ONLY
U.sing a.second applicator, apply HN1748 (black-out
glass primer) around entire perimeter of glasJ edge
and on,.glass bonding surface (refer View-G, Fig. 1"A_
24). Allow primer to dry for lS minutes. Avoid
touching primed area of glass.
Install glass with its inner surface facing upwards into
garnish moulding as illustrated in View H, Fig. 1A_24,
then firmly press glass onto butyl strips loEateo on
garnish moulding recess.
Apply a smooth continuous bead of urethaner
silicone between centre and outer edge on top of
original urethane and around entire periireter of body
opening. Silicone bead should be a minimum of
6 mm in diameter.
Install glass.and garnish moulding assembly into rear
quarter window aperture, applying sufficieni pressure
on assembly to evenly distribute silicone between
glass and aperture flange to effect a watertight seal.

8. Install screws securing garnish moulding to the top
and sides of the window aperture (refer Fig. 1A-25).

9. Water leak test quarter window using a moderate
spray of water.

NOTE: Do not direct a heavy stream of water onto
freshly applied silicone. lf watei leak is evident, removegarnish moulding and apply additional silicone to teak
area, using a flat bladed tool to work fresh silicone rnro
the source of the leak, then install garnish moulding.

(BLACK OUT) PRIMER

BUTYL STRIPS
(4 PLACES)

VIEW

Figure 'lA-24

7.

SCRE
' lPtr

EW
AUtrJ

r5r

i
,9v

Figure 1A-25
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10. Install screw attached quarter reveal moulding lower
to lower section of garnish moulding (refer Section
AN-AN, Fig. 1A-26).

1 1. Locate hooked edge of roof drip gutter rear moulding
over reanrard outer edge of garnish moulding, then
with the hand, lightly tap opposite side of moulding
over garnish moulding (refer Section AM-AM'
Fig. 1A-26).

'12. Remove paint and trim protective masking tape and
covers.

NOTE: White spirit is recommended for removal of
silicone from paint finish and trim'

Long Method

The long method of glass replacement is used when
original urethane adhesive material cannot serve as a
base lor replacement glass.
This method should be used on vehicles requiring metal
or paint repair to the quarter window aperture flange
when original adhesive is completely removed and
replaced with new urethane for glass installation.
This method is also used when the quarter window has
been previously replaced, using the Short Method. In
such instances, the build-up of urethane/silicone could
position the glass too far out of the opening.
1. Using the glass sealant removal tool andlor sharp

scraper, remove original urethane from around entire
perimeter of quarter window aperture flange.

2. Using an applicator supplied in 'Long Method'
Replacement Ki t  No.92023123, apply HN1752
(Flange primer) to any section of the quarter window
aperture flange that is back to bare metal or has
been cleaned back to original paint surface (refer
Views A, B, C & D, Fig. 1A-27). Allow primer to dry
for 30 minutes. Avoid touching primed area.

FLANGE PRIMER

E

u,.* lfl u,.* lEl

Figure 1A-26

REAR ROOF DRIP
GUTTER MOULDING

MOULDING ASSEMBLY

sEcrroN AM-AM

OUARTER WINDOW
GARNISH MOULDING

LOWER OUARTER WINDOW
REVEAL MOULDING

sEcrroN AN-AN

OUARTER WINDOW GARNISH

Figure 1A-27
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3. Thoroughly clean inner surface of glass to which
urethane is to be applied as well as around complete
edge of aperture flange. Use clean cloths with
suitable oil-free cleaning solvent such as prepsol or
equivalent-

4. llging an applicator in Long Method Kit, appty
HN1747 (clear glass primer) around entire perimeier
gf glass edge and 12 mm in from edge of glass.
This is a wipe on/wipe off operation, ushg clean lint
free cloths (refer View E, Fig. 14-28). 

-

5. To maintain appearance and minimise clean up,
install a foam sealing dam, part Number 920181i9
to glass. Commencing at either lower corner of glass,
locate dam around entire perimeter of glass, 7 mm
from edge on inner surface (refei View F.
Fig. 1A-28).

NOTE: A suitable gauge to maintain the dam 7 mm from
edge of glass can be readily fabricated by cutting a
7 mm notch in a piece of wood. Locate the 7 mm
dimension of the gauge onto the inner surface of the
glass, locating the outside edge of the dam on the end
of the 7 mm dimension.
6. U.sing a second applicalor, apply HN174g (black_out

glass primer) around entire perimeter of glass edge
qnd on glass bonding surface (refer View-G, Fig. 1;A-
291. Allow primer to dry for 15 minutes. Avoid
touching primed area of glass.

7. Tidy up strips of butyl centrally located on top,
bottom and on both sides ol garnish moulding (refer
View H, Fig. 14-29)

8.

o

Install glass with its inner side facing upwards into
garnish moulding as illustrated in Vievrr H, Fig. 14-29.
Firmly press glass onto butyl strips locateJ at four
places on garnish moulding recess-
Using a hand operated applicator with special nozzle
supplied in kit, apply a smooth continuous bead of
HN1749 urethane adhesive, 17 mm high and 7 mm
at base, around entire perimeter of inner surface of
glass (refer View J, Fig. 1A-29).

Figure 1A-28

\--

v
12.O

VI EW

'fE [F [-cTJl

7.O 
-'/-\

APPROX AREA EOUALS
ONE SOUARE

URETHANE ADHESIVE

oo**,r*  l
MOULDING

BUTYL STRIPS
(4 PLACES)

CENTIMETRE

Figure 1A-29
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NOTE: In cold weather, the placement of cartridges
adlacent to a source of warmth, will assist the flow of
urethane when using a hand applicator.
10. Install glass and garnish moulding assembly into rear

quarter window aperture (refer Views K and L'
Fig. 1A-30) applying sufficient pressure on assembly
to evenly distribute urethane between glass and
aperture flange to effect a watertight seal'

11. Install screws securing garnish moulding to top and
sides of the quarter window aperture (refer
Fig. 1A-30).

12. Water test quarter window using a moderate spray of
water.

NOTE: Do not direct a heavy stream of water onto
freshly applied urethane. ll a water leak is evident,
remove garnish moulding and apply additional urethane to
the leak area, using a flat bladed tool to work urethane
into source of leak, then install garnish moulding.

Install screw attached quarter reveal moulding lower
to bottom horizontal part of garnish moulding (refer
Section AN-AN, Fig. 1A-31).
Locate hooked edge of roof drip gutter rear moulding
over rearward outer edge of garnish moulding, then
with the hand, lightly tap opposite side of moulding
over garnish moulding (refer Section AM-AM,
Fig.  1A-31).

IJ

14.

Figure 'lA-30

GLASS PAINT-OUT

GARNISH

VIEW VIEW

x\
'\\ \
'\w

\ \

BEAR ROOF DRIP
GUTTER MOULDING

OUARTER WINDOW GARNISH
MOULDING ASSEMBLY

sEcrroN AM-AM

OUARTER WINDOW
GARNISH MOULDING

\
.  !  SCREW

- - -  LowER OuARTEB wrNDow
REVEAL MOULDING

sEcrroN AN-AN

Figure 1A-31
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5.4 TAILGATE WINDOW
MINOR WATER LEAK CORRECTION
Locate area of leak. Working on inside surface of glass,
apply paint scraper or similar wide blade tool between
glass and lacing. Gently flex lacing away from glass in
area concerned. Clean any foreign material from this
area. Apply HN1770 silicone to area concerned ro correct
leak.

SHORT METHOD

Remove

1. Disconnect battery ground cable and on Berlina
model, remove tailgate window wiper arm and blade
assembly and electrical demist connector.

2. Apply protective tape to paintwork adjacent to
mouldings as shown in View A, Fig. tA_32, and
place protective covering adjacent to gliss.

3. Remove moulding system:-
a. Side mouldings - Insert a paint scraper or similar

wide blade tool between moulding and body.
Apply a rolling action towards the glass as
shown in View A, Fig. 14-33, over fult iength of
moulding to loosen, carefully remove moulding
intact for reuse.

b. Upper and lower mouldings - Method as for side
mouldings.

4. Remove all glass fragments from original glass
adhesive leaving adhesive intact on tailgate.

5. Using clean, lint free cloths, dampened with an oil
free solvenl such as Prepsol or equivalent, thorough_
ly clean surface of glass which silicone is to contact.
including glass edges.

CAUTION: Do not use petroleum based solvents, as the
presence of oil will prevent adhesion of the fresh
urethane/silicone.

Reinstall

URETHANE ONLY
1. Prime the edge of glass and on the glass bonding

surface '12 mm lrom the edge with glass primer i
clear (HN1747). This is a wipe on wipe otf operation
(refer View B, Fig. 14-35).

URETHANE ONLY
2. Prime the edge of glass and on the glass bonding

surface 7 mm from the edge with gl-ass primer :
black (HN1748) and ailow to dry for 15 minutes
(reler View C, Fig. 14-35).

3. Apply 6.0 mm bead of urethane/silicone to original
adhesive and also to the groove left in the adhelive
by the mouldings.

4. With tailgate in near horizontal position fit new qtass.
5. Refit upper and lower mouldings.
6. Refit side mouldings.
7. Apply tape to hold mouldings in position where

reguired. This tape to be left on' for 24 hours
mtntmum.

PROTECTIVE TAPE

VIEW

Figure 14-32

PROTECTIVE TAPE

VIEW

Figure 1A-33
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8. Leave tailgate in horizontal position for a minimum of
5 hours, after which time vehicle may be driven
providing tailgate is not slammed excessively for
24 hours.

9. On Berlina model, install tailgate window wiper arm
and blade assembly and demist electrical connector
and on both models, battery ground cable-

10. Remove masking tape from tailgate, clean adiacent
paint finish and glass, then remove protective cove-
ring from interior.

LONG METHOD

Remove

1. Disconnect battery ground cable and on Berlina
model, remove tailgate window wiper arm and blade
assembly and electrical demist connector.

2. Apply protective tape to paintwork adiacent to
mouldings as shown in View A' Fig. 1A-32, and
place protective covering adiacent to glass-

3. Remove moulding system:-
a. Side mouldings - Insert a paint scraper or similar

wide blade tool between moulding and body'
Apply a rolling action towards the. glass as
shown in View A, Fig. 14-33, over tull length of
moulding to loosen, carefully remove moulding
intact for reuse.

b. Upper and lower mouldings - Method as for side
mouldings.

4. Remove all glass fragments and urethane, using
blade of glass sealant removal Tool No' J24402
illustrated in Fig. 1A-34.

NOTE: lt is not necessary to remove all traces of original
urethane. However, any remaining urethane must be
smooth and firm.

Reinstall

1. Prime body aperture with body primer (HN1752) and
allow to dry for 30 minutes (refer View A'
Fig. 1A-35).

2. Prime the edge of glass and on the glass bonding
surface 12 mm from the edge with glass primer -
clear (HN1747). This is a wipe on wipe off operations
(refer View B, Fig. 1A-35).

3. Prime the edge of glass and on the glass bonding
surface 7 mm from the edge with glass primer -
black (HN1748) and allow to dry for 15 minutes
(refer View C, Fig. 1A-35).

Figure 1A-34

, / -COLD 
KNIFE

r TAILGATE WINDOW
UPPER MOULDING

KNI FE

BLADE

URETHANE'

TAILGATE TO BE IN NEAR HORIZONTAL POSITION

Figure 1A-35
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4. Apply an even bead of urethane adhesive (HN1749)
9.0 mm x 7.0 mm to blading flange as shown In
View B, Fig. 1A-36, using nozzle cut as shown in
View C, Fig. 14-36).
Fit the glass immediately the urethane bead is
applied to the body.
lmmediately the glass is installed, fit moulding system
after. ensuring that enough urethane is pr6sent to
bond the mouldings. (Apply additional adhesive to
bond mouldings if required.)
Apply tape to hold mouldings in position where
reguired. This tape to be left on for 24 hours
mrntmum.
Leave tailgate in horizontal position for a minimum of
5 hours, after which the vehicle may be driven
providing tailgate is not slammed extessively for
24 hours.

9. On Berlina model, install tailgate window wiper arm
and blade assembly and demist electrical connector
and on both models, battery ground cable.

10. Remove. masking tape from tailgate, clean adjacent
paint finish and glass, then remove protective cove-
ring from the interior.

h"'
vrew lel

5,

o.

7.

Figure tA-36
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6. SEATS & SEAT BELT ASSEMBLIES
INDEX

Re{.
6.1
6.2

6.1 DESCRIPTION

New seat trim materials and patterns are released for VK
models.
New features on front seats include 'see through' head
restraints on all models and on the drivers seat on
Berlina & Calais models, a knob operated lumbar support
is built into the seat back assembly (refer Fig- 14-37).
On the Calais model, see through head restraints are
fitted to the rear seat backs.

6.2 LUMBAR SUPPORT . DRIVERS SEAT
MODELS. BERLINA AND CALAIS

Remove

1. Slide seat fully fonrvard and remove bolts securing
rear end of seat adiuster to floor (reler Fig. 1A-38).

2. Slide seat rearward and remove bolts securing lront
end of seat adiuster.

3. Remove seat from vehicle and place face down on a
clean protected surface.

Sublect Page
REAR SEAT BELT RETRACTOR
ASSEMBLY .........-......... 1A-34

Figure 1A-37

Subject
DESCRIPTION
LUMBAR SUPPORT. DRIVERS SEAT ......

Models - Berlina and Calais
Remove...-...-
Reinstall

FRONT SEAT BELT RETRACTOR AND
BUCKLE ASSEMBLIES

Remove........
Reinstall

Page
1A-31
1A-31
1A-31
1A-31
1A-33

1A-33
1A-33
1A-34

Ref.
6.4

-S

SCREW
(20.0 -  25.0 Nm)

OUTBOARD COVER

I vtout' lrtru c

L APPLY 5.0 DIA BEAD OF SEALEF
AROUND TOP EDGE OF HOLES
IN FLOOF PAN BEFORE
INSTALLATION OF SEAT ASM.

sEcrroru A-A

Figure 1A-38
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4. From under driver's seat cushion, remove elastic
straps which are looped under tension over sear
cushion spring convolutions and which retain lower
edge of seat back carpet assembly (refer Fig. 1A-39)
ancl tape carpet up out of the way.

5. Remove hog rings securing seat back cover
retainer to front retainer (refer Fig. 1A-40).

Locate the forked end of a door interior handle clip
removal tool (refer Fig. 14-41) inside of lumbar
support handle, then press tool downwards ro
disengage 'horse shoe' type retaining clip from slot
in splined spindle, then remove handle.

Figure 1A-39

Figure 1A-40

SEAT BACK COVER
CARPET RETAINER

SEAT BACK COVEB
RETAINER

.,W' '  
CLIP

LUMAAR SUPPORT
CONTROL KNOB

NOTE: i
wlrH LUMBAB suppoRr,
IN'SOFT'POSITION,
INSTALL HANDLE I
UPFIIGHT & PARALLEL ]
TO FRAME.

R ECLI N FR
CONTROL KNOB

INTEFIOR DOOR
HANDLE CLIP
REMOVAL TOOL

Figure 1A-41
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7. Carefully ease sides of seat back cover upwards,
exposing heads of screws securing lumbar support
brackets to sides of seat frame (refer Fig. 14-42).

Remove attaching screws, then lumbar support
assembly out through bottom oi seat back assembly
(refer Fig. 1A-43).

Reinstall

Reverse removal operations, ensuring to adequately seal
seat assembly attaching screw threads (refer Section
A-A, Fig. 14-38) and to observe lumbar support control
knob note in Fig. 1A-4'l .

6.3 FRONT SEAT BELT RETRACTOR
AND BUCKLE ASSEMBLIES

REMOVE

1. With front seat located fully forward, remove cover
from bolt securing upper seat belt attachment lo
centre pillar (refer Section A-A, Fig. 14-44) then
remove bolt and upper attachment.

2. Using a pointed tool, carefully prise out the pins
securing the seat belt retractor cover to the centre
pillar (refer Section C-C, Fig. 1A-44).

3. Remove cover from bolt securing seat belt lower
attachment to floor pan, then remove bolt and lower
seat belt attachment.

4. Ease front end of rear rocker oanel cover and rear
end of front rocker oanel cover uowards to release
lower part of retractor cover, ease upper tastener
from centre pillar, releasing cover and seat belt
retractor (refer Fig. 1A-44).

Figure 1A-42

Figure 1A-43

SEAT CUSHION ASM
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.  / .  LOCATE SEAT BELT
7 TONGUE WITHIN

_t 76.0 mm OF THE
^ SASH GUIDE.

SPACER

-bULI
UPPER
ATTACHMENT

COVER WAVE WASHER

aBUCKLE
,/ ASM.

SEAL WITH
NON HARDENING SEALER

SECTION A_A
SECTION B_B

/
ZWITH SEAT IN

FULL FORWARD POSITION THE
INBOARD PART OF BELT IS TO BE
INSTALLED AT AN ANGLE WHICH
PASSES THROUGH INTERSECTION
OF SEAT CUSHION & SEAT BACK
CONTOURS.

LOWER
ATTACHMENT

BOLT

SEAL WITH
NON HARDENING
JtrALtsH

sEcrtoN c-c r..
SEAT BELT RETRACTOR COVER

Fagure 1A-44

5. Remove cover and bolt securing seat belt buckle
assembly to transmission tunnel (refer Section B-B.
Fig. 1A-44) then remove buckle assemblv.

REINSTALL

Reverse removal operations, ensuring that both lower bolt
threads are sealed with non hardening sealer and that all
seat belt attaching bolts are torqued to 53 - 71 Nm.

6.4 REAR SEAT BELT RETRACTOR
ASSEMBLY

Remove
'1 . Depress top of seat back adjacent to head restraint

sleeve to gain access to clip, retaining sleeve (refer
Section A-A, Fig. 14-45). Using i ttat btaded
screwdriver, carefully disengage sleeve clips then lift
out head restraints.

2. Twist head restraint sleeves in an anti_clockwise
direction then lift sleeves out of brackets welded to
the rear parcel shelf (refer Section A-A. Fiq. 1A-45).
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RESTRAINT 
7

,-\ /

SLEEVE

INSERT SLEEVE INTO MOUNTING
BRACKET, ROTATE AND PUSH
SLEEVE DOWN. ENSURING THAT
LUGS A, B & C PASS THRU NOTCHES
IN TOP OF MOUNTING BRACKET &
ENGAGE AS SHOWN IN SECTIONS
AA. BB.

LUG A

MOUNTING BRACKET

SECTION A_A

LUG B

SECTION B_B

Figure 'lA-45

e Depress front edge of seat cushion assembly re-
arwards to disengage assembly retainer from
brackets attached to the floor (refer Section A-A,
Fig. 1A-46) remove, then place assembly on a clean
protected surface.
Unclinch tabs securing seat back frame to rear
wheelhouses (refer View A, Fig- 1A-46) lift trame
from retaining brackets attached lo the rear compart-
ment front panel (refer Section B-8, Fig. 1A-46)
remove, then place frame assembly on a clean
protected surface.

cusHloN ASM.-1
RETAINER \

;  REAR FLOOR
I  eRncret

SECTION A_A

COMPARTMENT
FRONT PANEL

SEAT BACK
RETAINER

SECTION B_B

r  CLINCH
.. .  OVER TAB

Figure 1A-46
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1A-36 BODY

From inside rear compartment, tap out fasteners
securing trim panel to rear parcel shelf (refer Section
A-A, Fig. 1A-47) disconnect retractor seat belt guides
from outer edges of rear parcel shelf (refer Section
A-A, Fig. 14-48) parfly raise rear parcel shelf trim,
disconnect speaker connectors from rear harness,
then remove rear parcel shelf trim.
Remove bolts securing tear seat belt lower
attachments, including lap type seat belts, to floor
pan and rear wheelhouse panels (refer Section C_C
and D-D, Fig. 14-48).
Remove cover, then bolt securing rear seat belt
upper attachment to quarter inner upper panel (refer
Section B-B, Fig. 1A-48).
From inside of tear compartment, remove bolt
securing rear seat belt retractor assembly to quaner
inner panel (refer Section A-A, Fig. 14-49) remove
retractor assembly, feeding seat belt, buckles, etc.
out through slot on outer edge of rear parcel shelf.

Reinstall

R.everse.removal operations, ensuring that the threads o{all seat beft lower attaching botts aie aJequitery seateO
:,,1h ?^"-ol. harde.ning seatei (refer Sections b_C anO O-O,Frg. tA-4E) and that all rear seat belt attaching bolts aretorqued to 50-70 Nm during installation.

NOTE: On 35 body styles, the retractor assemblies are
mounted onto the rear quarter inner panels (refer Section
A-A, Fig. 1A-49).

Figure 1A-47

REAR PARCEL
SHELF TRIM

\ '

' / . . . - '_, . - ' ,
/  (3 PLACES)

tYfrn lnnrn
luur-ZtU.l1.l1
:-irlli=i:

1r
SECTION A_A

SASH
GUI DE

SEAT BELT
RETRACTOF

/S\
N\/
i \ /
ti

sEcloN B-B -2pLACES

BOLT A

JtrAL

WITH NON
HARDEN ING

SEALER

t - ro. t  
A

secrroru D-D

ASSEMBLY

C ANCHoR To 8E

A
-t, t

VERTICALLY - eOLr I
UPWARDS WHEN , /
FITTED .{

.  - .  
u.-J 

/ -SEAL WITH NON
:-+y f  HARDENTNG SEALER

S
ENSURE w," i ' r ,c HARNESs rs cLEAR

sEcrtoN A-A -2pLAcES

AXIS OF SYMMETRY
OF ANCHOR TO BE
PARALLEL TO VEHICLE
IN FRONT VIEW

OF ANCHOR WHEN ANCHOR IS FITTED,
sEcrtoN C-C _2pLACES

.,'l . so - ro i.r-

ASSEIVIBLY _-+- r}

Figure 14-48
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BODY 1A-37

#i3fitl?"fal'^ri;.
if.gl----=--h 

t--' oF sASH GUIDE
curDE LN< 4 l

SEAT BELT
TONGUE=-

A,uo-7oNm

eoLr A

A eo.t

SEAL WITH NON
HARDENING SEALER

secrroru C_C
( ,  ANCHOR TO BE VERTICALLY UPWARDS WHEN
FITTED. ENSURE WIRING HARNESS IS CLEAR OF
ANCHOR WHEN ANCHOR IS FITTED.

srcrroru A-A

i ' ' '  ,. 
n

( f " , -  i ' ' ' \
|  - \ :1- ' . , ' , ,

'' .-'. ' .. ".1 .'

u,a* R
AXIS OF SYMMETRY OF
ANCHOR TO BE PARALLEL
ro vEHrcLE 0 rru rRorur
VIEW. NOTCH TOWARDS
FRONT OF CAR

BELT RETAINER
SLEEVE

'rBOLT,/1\

,

SEAL WITH NON
HARDENING SEALER

secrroru D-D

.,/

qtv'p ,
sEcrroru B-B

Figure 1A-49

46



BODY 1A.39

7. EXTERIOR ORNAMENTATION
INDEX

Ref.
7.1
7.2

Subject Page
DESCR|PTION.................... ....... 1A-39
FRONT PILLAR DRIP MOULDING .............. 1A-46

Remove 1A-45
1A-46Reinstall

DRIP MOULDING ASSEMBLY REAR.......... 1A.46
Models - 19 Body Sty|es.............'...... 1A'46

Remove 1A-46
Reinstall ...... 1A-46

ROOF DRIP I'OULDING 1A-47

Reinstall
FRONT & REAR DOOR SIDE MOULDING

Model - Ca1ais............ ....- 1A-47
Remove........ ........... 1A-47
Reinstall .......-......... 1A-47

FRONT FENDER SIDE & SIDE PANEL
FRONT MOULDING ASSEMBLIES .............. 1A.48

Model - Calais 1A-48

Models - SL and Berlina, 19 Body
Styles ..........-. 1A-48

............ 1A-48Remove

7.9

Ref. Subject
7.7 TAIL LAMP

ASSEMBLY
REVEAL MOULDING

Page

... 1A-48

7.3

7.4

7.5

7.8
1A-47

1A-47

7.6

7.1 DESCRIPTION
Exterior ornamentation on the VK series consists of deep
section body side mouldings on Calais and wide section
body side mouldings on SL and Berlina 19 and 35 body
styles. The Commodore/Berlina name appears on the
rear of 19 and 35 body styles except on Calais, which
features a Calais badge on the rear compartment lid and
front fenders. Calais emblems are also fitted to the front
fender and engine hood. Holden and Lion badges are
fitted to the lront and rear of all models except the front
of the Calais, which features a Holden badge on its
radiator grille. Badges for option engines and for
electronic iniection are fitted to the front fenders of
sedans excepl on the Calais, which leatures these
badges on the rear compartment lid. On models fitted

with the base engine (E-S.T.) automatic transmission
together with power steering, an 'Executive' applique is
applied to the quarter windows on sedans and rear door
stationary windows on station wagons. Belt line
mouldings are fitted to all models (reler Figs. 14-50,
1A-51, 1A-52, 1A-53, 1A-54, 1A-55).
Clips, fastener studs, bushes, screws and contact adhes-
ive secure the various exterior mouldings, badges, em-
blems, etc. to the VK body styles.
The tailgate window exterior mouldings are embedded in
the urethane securing the window in the tailgate aperture.
Replacement procedures for these mouldings are inclu-
ded in the Stationary Glass Section of this Supplement.
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BODY 1A.43

BUSH
1 PLACE R/LH

r  TFRONT FENDER

I 
nsr,tt

7A
SCREW-2PLACESR/LH

CLIP_2PLACESR/LH

secrtoru J-J

carrJ
1 PLACE R/LH

secrroru S-S

7- SCREW
/ 1 PLACE R/LH

SECTION R_R

ROOF DRIP MOULDING _-

secrtoru U-U

secrroru T-T

C LIP
5 PLACES R/LH 69 & 19 STY.
8 PLACES Ri LH 35 STY

secrroru V-V

\

V
\\

D
OUTER DOOR HANDLE
I NSERT

1O PLACES R/LH FRT. DOOR
8 PLACES R/LH RR. DOOR

srcrroru Z-Z

SECTION AZ_AZ

Sneer-v NoN HARDENTNG sEALER
OVER HOLES TO EFFECT A
WATERTIGHT SEAL.A , . t  -  2.4 Nm

Figure 1A-53
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14.44 BODY

OUARTER WINDOW
GARNISH MOULDING

SECTION AN_AN

NOTE:
MOULDING ASM. OTR REVEAL TO BE
ASSEMBLED IN CONJUNCTION WITH
OTR WINDOW GARNISH MOULDING.

SECTION AP_AP

MOULDING ASM. QTR WINDOW
GARNISH FOR INSTALLATION
REFER STATIONARY GLASS -
THIS SUPPLEMENT

SECTION AM_AM

NOTE: MOULDING DRIP GUTTER REAR To BE
INSTALLED AFTER MOULDING ASM.
OTR REVEAL AND GARNISH TVIOULDING.

SCREW
3 PLACES R/LH

SECTION AT_AT

FASTEN ER
STUD SECTION AS -AS

1 PLACE Ri LH FRONT FENDER
5 PLACES R/LH FRONT DOOR
3 PLACES R/LH REAR DOOR

WASHER
I PLACE R/LH

SCREW
1 PLACE Ri LH

SECTION AR_AR

1 PLACE R/LH FRONT FENDER
6 PLACES R/LH FRONT DOOR L.
4 pLAcEs R/LH REAR Do6;" DRrLL 2 ss I  ! [ !  o,a Hor_e

SECTION AU -AU

ON
OF WELD STUD AS CLOSE AS
POSSIBLE TO WELD STUD LOCATION.

SECTION AS_AS
FOR EMERGENCY USE ONLY

SECTION AX_AX

SECTION AV_AV

A r.r  -  2.4 Nm

SECTION AY_AY

Qeeer-v NoN HARDENTNG sEALER ovER
HOLES TO EFFECT A WATERTIGHT SEAL.

CLIP -  2 PLACES

SECTION AW_AW

Figure 1A-54
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BODY 1A.45

GROMMET
1 PLACE R/LH

SECTION AD_AD

DRrLL 2.3s I  ! l !  o,o HoLE oN
OF WELD STUDS AS CLOSE AS
POSSIBLE TO WELD STUD
LOCATION,

REAR PILLAR IVIOULDING

sEcroN AF-AF
FOR EMERGENCY USE ONLY

REAR LAMP

3 PLACES R/LH

sEcrroN AF-AF

r  BUSH
2 PLACES R/LH

sEcrroN AJ-AJ

* ROOF DRIP MOULDING

; SCREW
1 PLACE R/LH

TWASHER
1 PLACE R/LH

GASKET

SECTION AK_AK

Sneelv NoN HARDENTNG sEALEB ovER
HOLES TO EFFECT A WATERTIGHT SEAL

STUD
1 PLACE R/LH

SECTION AE_AE

A"
/ ' I

REAR BUMPER BAR
)

REAR sM.\

-AG

,A

A

SECTION AH_AH

2.4 -  3.4 Nm

'I  .8 -  2.4 Nm

SECTION AL_AL

1 PLACE R/LH

Figure 14-55
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14.46 BODY

7.2 FRONT PILLAR DRIP MOULDING
Remove

With. front door open, remove the screw and clip securing
moulding to front body pillar and front fender (refei
Sections S-S, T-T, and V-V, Fig. 1A-56) removing
moulding.

Reinstall

Reverse removal operations ensuring that the front pillar
moulding is correcily installed over ihe front of the roof
drip moulding as illustrated in Section U-U, Fig. 1,4-56
and that the screw securing the centre of the mouldino to
the front body pillar is adequately sealed with ion
hardening sealer.

7.3 DRIP MOULDING ASSEMBLY REAR
MODELS. 19 BODY STYLES

Remove

Grasp.the leading edge of the moulding, carefully pull ing
it off the rear quarter window garnish moulding, aliowin!
the trailing end of the drip moulding rear to oecome
disengaged (refer Section AM-AM, Fig. tA-57).

tleinstall

Locate the rear hooked edge of the moulding over the
rear.-quaner window garnish moulding, then lighily tap the
moulding into position, ensuring that th6 rear drip
moulding is correctly installed over the rear of the roof
drip moulding as i[ustrated in Section U-U, Fig. 14-56.

Figure 1A-56

3 PLACES R/LH

BUSH
1 PLACE R/LH

SECTION T_T

CLIP
1 PLACE R/LH

secrrorv S-S

N
\  

ROOF DR|P MOULDTNG --  \

\ \  /\bz
ZzeY

( \ . ,-, ,  secrtoru u-u
Y 5 pLecEs R/LH 69 & 19 sry.

8 PLACES R/LH 35 STY,

secrloru V-V

Qaeer-v NoN HARDENTNG sEALER ovER
HOLES TO EFFECT A WATERTIGHT SEAL.

ROOF DRIP MOULDING

K\\\
\\ IA\\

\ \N.
1^ @9))

/ /  v>

((
\

sEcrtoN AL-AL

srcrroru U-U

ROOF DRtP
MOULDING

MOULDING ASM. OTR WINDOW
GARNISH FOR INSTALLATION
REFER STATIONARY GLASS _
THIS SUPPLEMENT

sEcrtoN AM-AM

NOTE: MOULDING DRIP GUTTER REAR To BE
INSTALLED AFTER MOULDING ASM.
OTR REVEAL AND GARNISH MOULDING.

Figure 1A-57
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BODY 1A-47

7.4 ROOF DRIP MOULDING
Remove

1. With the front door open, remove the screw securing
the top of the drip moulding to the front body pillar
(refer Section T-T, Fig. 1A-56).

2. Using Tool No. 1A7 located as illustrated in Fig. 14-
58, under top of front pillar drip moulding, carefully
ease top of pillar moulding off front end of roof drip
moulding (refer Section U-U, Fig. 14-56).

3. Using a similar procedure with Tool No. 1A7, remove
the roof drip moulding, carefully disengaging rear end
of roof drip moulding from top of drip moulding
assembly rear (refer Section U-U, Fig. 14-56).

Reinstall

Reverse removal operations ensuring that the ends of the
roof drip moulding are correctly installed under the front
pillar and rear assembly drip mouldings as illustrated in
Sections T-T and AL-AL in Figs. 14-56 and 14-57 and
that the screw securing the tront pillar drip moulding is
adequately sealed with a non hardening sealer.

7.5 FRONT & REAR DOOR SIDE
MOULDING ASSEMBLIES

MODEL - CALAIS

Remove

1. With front ot (ear door open, remove screw securing
rear lower section of moulding to door (refer Section
AU-AU, Fig. 1A-59).

2. Apply masking tape adlacent to top of moulding to
protect paint finish, then using a wide bladed
screwdriver, carefully prise upper section of moulding
assembly out of retaining bushes (refer Section
AR-AR, Fig. 1A-59) then raise moulding assembly off
the clips securing the lower section of the moulding
assembly to the door (refer Section AS-AS,
Fig. 1A-59).

Reinstall

Reverse removal operations.

Figure 1A-58

FASTEN EF
STUD

sECrroN AS-AS

1 PLACE R/LH FRONT FENDER
5 PLACES R/LH FRONT DOOR
3 PLACES R/LH REAR DOOR

sEcrtoN AR-AR

1 PLACE R/LH FRONT FENDER
6 PLACES R/LH FRONT DOOR
4 PLACES R/LH REAR DOOR

WASHER
1 PLACE R/LH

SCREW
I PLACE R/LH

sEcrroN AU-AU
sEcrroN AT-AT

Qneelv NoN HARDENTNc sEALER ovER
HOLES TO EFFECT A WATERTIGHT SEAL

Figure 1A-59
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1A.48 BODY

7.6 FRONT FENDER SIDE & SIDE PANEL
FRONT MOULDING ASSEMBLIES

MODEL. CALAIS

Remove

From inside the wheelhouse, remove screw securing
moulding to rear quarter or front fender panel (refei
Section AT-AT, Fig. 1A-59) then remove moutding.

Reinstall

Reverse removal operations ensuring to adequately seal
the attaching screw with non hardening 

'sealer 
as

illustrated in Section AT-AT, Fig. 1A-59.
NpJe: Rear compartment lid moulding on SL and Berlina
19 body styles and body side and tallgate mouldings on
SL.and Berlina 35 body styles as well is nameplatei and
emblems on all models are secured in position with
contact adhesive. lt is necessary to apply heat to these
mouldings prior to removing them from' the panets to
avoid bending the outer surface of these mouldinos.

CAUTION: Ensure that source of heat is not too close or
temperature too high to damage paint finish.
When replacing these mouldings, the corresponding panel
surface must be clean and smooth and be subjeited to
warmth prior to installation of the moulding to effect a
sound bonding of the moulding to the panel.

7.7 TAIL LAMP REVEAL MOULDING
ASSEMBLY

MODELS. SL AND BERLINA 19 BODY STYLES
Remove

1. With rear compartment lid open, remove the screw
securing the upper section of the moulding to the
reat quaner outer panel (refer Section AK-AK.
Fig. 14-60).

2. Apply masking tape adjacent to the semi vertical
section of the moulding to protect paint finish, then
using a wide bladed screwdriver, carefully prise lower
section of moulding out of retaining 

-bush 
(refer

Section AJ-AJ, Fig. 1A-60).

Reinstall

Reverse removal operations ensuring to adequately seal
the attaching screw with non hardening sealer as
illustrated in Section AK-AK, Fig. 14-60-

MODEL. CALAIS

Remove

With rear compartment lid open, remove the nuts
securing the moulding assembly to the rear quarter outer
panel (refer Sections AW-AW and AX-AX, Fig. iA-61)
removing the moulding assembly.

Reinstall

Reverse removal operations ensuring that adequare non
hardening..sealer is applied between the back panel and
nut, as illustrated in Sections AW_AW and AX-AX,
Fig.  14-61).

Figure 1A-60

GASKET

SECTION AK_AK

1.8 -  2.4 Nm

2.4 -  3.4 Nm

2 PLACES R/LH

A
A,

/z\ ,
sEcrtoN AJ-AJ

Qneelv NoN HARDENTNG sEALER ovER
HOLES TO EFFECT A WATERTIGHT SEAL.
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BODY 1A.49

A
NUT
4 PLACES

SECTION AX_AX

SECTION AW_AW

Onpplv NoN HABDENTNG sEALER
OVER HOLES TO EFFECT A
WATERTIGHT SEAL.

A t t -2.4Nm

7.8 REAR LAMP EXTENSION MOULDING
ASSEMBLY

MODELS. 19 BODY STYLES

Remove

With rear compartment lid raised remove the nuts
securing the assembly to the back panel upper (refer
Section AG-AG, Fig. 14-62) and remove assembly.
NOTE: To disassemble the moulding assembly, remove
the screws securing the outer to inner panels of the
assembly (refer Section AG-AG, Fig. 14-62).

Reinstall

Reverse removal operations.

Figure 1A-61

REAR END PANEL ASM.

sEcrroN AG-AG

A t . t  -  2.4 Nm

Figure 1A-62
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1A-50 BODY

7.9 MOULDING ASSEMBLY REAR
COMPARTMENT LID

MODEL. CALAIS

Remove

With rcat compartment lid open, remove the nuts
securing the moulding to the rear compartment lid (refer
Section AV-AV, Fig. 14-63) then remove the moulding.

Reinstall

Reverse . removal operations ensuring that adequate
sealing with non hardening sealer is applied between the
inside o{ the attaching nuts and rear compartment lid as
illustrated in Section AV-AV, Fig. 14-63.

7.10 EMBLEM ASSEMBLY HOOD
MODEL. CALAIS

Remove

With engine hood raised and using a plastic mallet, lightly
tap ends of emblem studs protruding through tubular
retaining clips in the engine hood (refer Section Ay_Ay,
Fig. 14-64) until it is possible to remove emblem-

Reinstall

!9ve1s9 removal operations ensuring that the tubular
clips fully retain the embrem.

sEcrtoN AV-AV

Qnner-v NoN HARDENTNG sEALER ovER
HOLES TO EFFECT A WATERTIGHT SEAL

Figure 1A€3

CLIP -  2 PLACES

sEcrtoN AY-AY

Qneer-v NoN HARDENTNG sEALER ovER
HOLES TO EFFECT A WATERTIGHT SEAL.

Figure 1A-64
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BODY 1A.51
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BODY 1A.53

9. BODY ELECTRICAL
INDEX

Page
.... 1A-53

Ref.
9.1
9.2

9.3

9.4

1A-54
Remove ........ 1A-54
Reinstall ..-........ 1A-54

SWITCH ASSEMBLY. EXTERIOR REAR
vtEw MrRRoRs................. ...... lA-ss

Remove........ ..................... 1A-55
Reinstall ... 1A'55

SUNROOF SLIDING GLASS PANEL .......... 1A'55
Remove......._ ...._................ 1A-55
Reinstall ............... 1A-55
Vertical Adjustment ol Sliding
Panel ................-..... 1A-59

Reinstall ................ 1A-60

9.1 DESCRIPTION
The electrically operated e!.terior rear view mirror
assembly fitted to Calais models consists of a mirror with
its electric drive motor contained in the door mounted
mirror housing assembly (refer Fig. 1A-66).
The electric motor, which is activated by a switch
mounted onto the transmission console (refer View A,
Fig. 14-67) provides complete adiustment of the mirrors.
An ' ln-l ine' one amp fuse and holder assembly is
attached to the mirror switch electrical harness and is

Ref. Subiect Page
9.6 LIMIT SWITCH ASSEMBLY ... 1A.61

Remove........ ..................... 1A-61
Reinstall .... 1A-61

ELECTROIIIC TODULE ASSEMBLY .......... 14.62
Remove.....-.. ..................... 1A-62
Reanstall .... 1A-62

CABLE ASSEMBLY
Remove.-......
Reinstall

Subject
DESCRIPTION
EXTERIOR REAR VIEW MIRROR &
MOTOR ASSEMBLY

9.7

1A-62
1A€2
1A-64

9.9 SLIDING SUNROOF MOTOR ASSEMBLY.. 1A.65
ilotor Assembly Remova|.................. 1A-65
Motor Assembly Feinstallation....-..-.. 1A-65
Motor Drive Gear Removal ....--.......... 1A-65
Motor Drive Gear Reinstallation........ 1A-65

9.10 SYSTEM TlMlNG...--.... ..--.......... 1A-66

located under the transmission console (refer View A,
Fig. 1A-67).
Choice of the mirror to be adiusted involves pushing the
raised bar of the switch to the left or right. Depressing
the four way directional arrows illustrated on the upper
face of the switch will provide the desired mirror
adjustment.
Electrically operated venting sun roofs are released as
Production Option CF5 for 19 body styles except 'SL'
models.
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1A.54 BODY

7l
' ,'-..,

\ \ EXTERIOR REAR VIEW
\ MtRRoR AND MoroR AsM.

.  uMrRnoR coNTRO-
CONDUIT

A o.tg-r19Nm

Figure 1A{6

9.2 EXTERIOR REAR VIEW MIRROR &
MOTOR ASSEMBLY

REMOVE

1. With the front door window in the lowered position,
disconnect the battery ground cable.

2. Remove door armrest, interior trim and upper front
corner oJ water deflector.

3. Using a wide bladed screwdriver, caretully prise off
cover from front door window frame inner. then
remove seal (refer Fig. 14-66).

4. Prise out fronl lower section of glass run channel
from rear edge of mirror housing assembly.

5. From within door panels, disengage mirror assembly
connector from door electrical harness.

6. Remove screws securing mirror assembly to door
upper frame (refer Fig. 1A-66) then ease assembly
rearuards and out of upper door frame.

REINSTALL

Reverse removal operations.
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BODY 1A.55

9.3 SWITCH ASSEMBLY . EXTERIOR
REAR VIEW MIRRORS

REMOVE

1. Disconnecl battery ground cable.
2. Using a wide bladed screwdriver, carefully prise cap

and bezel covering top of switch assembly (refer
View A, Fig. 1A-67)'from transmission console.

3. Using a similar procedure, carefully prise switch
assembly from lransmission console. Disengage
switch connector from front end electrical wiring
harness, then remove the switch assembly.

REINSTALL

Reverse removal oPerations.

9.4 SUNROOF SLIDING GLASS PANEL
REMOVE

1. Place sunroof sllding panel in VENT position.

2. Slide sunshade lull rean'vard'
3. Remove side finishing covers attaching screws

(Fig. 1A-70).
4. Loosen rear guides shaft screws until rear of sliding

panel drops down using 3 mm allen wrench
(Fig. 1A-71).

5. Remove front guide shoulder bolts using 7 mm
socket (refer Fig. 14-71).

6. Remove sliding panel upward through roof opening'

REINSTALL

Reverse removal operations.

ESCUTCHEON 
\

EXTERIOR REAR VIEW -- \  \

MIRRORS SWITCH NSIT,I .  \ .

TRANSMISSION
CONSOLE

Figure 1A-67
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1A.56 BODY
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BODY 1A.57
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1A.58 BODY

SIDE FINISHING COVER

Figure 14-70

b<
-  REAR GUIDE

SHAFT SCREW

-- 
FRONT GUIDE

/.  SHOULDER EOLT

Figure 14-71
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BODY 1A.59

VERTICAL ADJUSTMENT OF SLIDING PANEL
',|. Activate sun roof switch assembly until rear end of

glass panel is fullY lowered.
2. Fully engage rear guide shaft screw illustrated in

Fig. 1A-72 into cam block, then back off screw a
half turn.

3. Torque shaft screw lock nut to 2.03 - 2.71 Nm.

REAR CAM ASSEMBLY -

'-Ro--
\  REAR CAM BOLTS

\

,TFRONT GUIDE
SHOULDER EOLT

Figure 1A-72
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1A.60 BODY

9.5 WIND DEFLECTOR FRAME
REMOVE

1. Place sliding panel in full rear position.
2. Remove 'C' clip retainer and flat washer from both

sides (refer Fig. 1A-73).
3. Press both wind deflector frame arms inboard to

remove arms from housing studs-

REINSTALL

Reverse removal ooerations.

Figure 1A-73
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BODY 1A.61

1.

2.

4.

9.6 LIMIT SWITCH ASSEMBLY
REMOVE

Remove well and drop headliner from the front right
side of the housing.
Scribe line on tube at tube entrance to switch
assembly (refer Fig. 1A-74).
Remove two (2) switch assembly mounting screws
(refer Fig. 1A-74).
Remove switch assembly by sliding off of tube.

REINSTALL
Prior to installation of new switch, remove cotter pin
from switch assembly (refer Fig. 'lA-74).
Position switch assembly to scribe line of tube.
Attach with two (2) screws removed above.

Figure 1A-74
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1A-62 BODY

9.7 ELECTRONIC MODULE ASSEMBLY

REMOVE
1. Remove welt and drop headliner at front of housing.
2. Uncouple connector at module assembly.
3. Remove screws attaching module assembly to roof

rail (refer Fig. 1A-75).

REINSTALL
Reverse removal ooerations.

ATTACHING SCREWS

t--

------)

-'--, MODULE ASSEMBLY

Figure 1A.75

9.8 CABLE ASSEMBLY
REMOVE
''l . Drop headliner at rear of housing.
2. Remove__cable guide lower retainer cover (reter

Fig. 1,4-76).
3. Disengage cables from drive gear (refer Fig. tA_76).
4. Remove sliding panel as described in g.4 Sunroof

Sliding Glass Panel, Remove and Reinstall (refer
Fig. 14-69).
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BODY 1A.63

Figure 1A-76
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1A.64 BODY

5. Move trough rod and cable assemblies reanarard of
notch in track, to slide front guide shoes reanivard to
notch, rotate and remove (refer Fig. 1A_72).

6. Rotate right hand front guide shoe fonivard to remove
trough assembly (refer Fig. 1A-77).

7. Remove sunshade by adding a slight hano pressure
upward to disengage front track.

8. Remove three (3) screws retaining each track (refer
Fig. 1A-78).

9. Lift front of track up and disengage from housing.
10. Remove cable assembly from track at rear.

REINSTALL

Reverse .removal operations using care to install
sunshade in lowest slot in track. Refei to ,system Timing,(refer Fig. 1A-80).

Figure 1A-77
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BODY 1A.65

Figure 1A-78

9.9 SLIDING SUNROOF MOTOR
ASSEMBLY

MOTOR ASSEMBLY REMOVAL
'l . Drop headliner al rear of housing.
2. Uncouple connector from motor assembly.
3. Remove rear housing support brackets and lower

rear of housing.
4. Remove two (2) hex head screws attaching motor to

mounting brackets using 7 mm socket (refer
Fig. 1A-79).

MOTOR ASSEMBLY REINSTALLATION

Reverse removal oPerations.

MOTOR DRIVE GEAR REMOVAL

1. Drop headliner at rear ol housing.
2. Remove two (2) screws from cable guide lower

retainer cover (refer Fig. 14-76).
3. Use small screwdriver or other suitable tool to

remove 'C' clip attaching drive gear to motor shaft
(refer Fig. 14-76).

MOTOB DRIVE GEAR REINSTALLATION

Reverse removal operations.

MOTOB
ASSEM B LY

\b
MOUNTING
BRACKET

CAB TE
RETAINER

Figure 1A-79
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1A.66 BODY

CABLE HOUSING

/.'sLoI

1.

z.

Figure 1A-8O

9.10 SYSTEM TIMING
Remove drive gear from motor as described in g.9
Sliding Sunroof Motor Assembly, Motor Drive Gear
Removal and Reinstallation in this Section.
Position both cable housings to slots in tracks as
shown in Fig. 14-80.
Reinstall..drive gear and reverse removal operations
as described in 9.9 Sliding Sunroof Motor Assembly,
Motor Drive Gear, Removal and Reinstallation in thts
Section.
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BODY 1A.67

10. SPECIAL TOOLS

FABRICATED TRIM CLIP REMOVAL TOOL

Uf,MM

t_
f

-  END CONSTRUCTION
TO SUIT HANDLE
R EOUI R EMENTS

- 10.0 mm DIA
_ ̂  ^9.0 

mm- <-75.0 mm---
18.0 mm-

- 8.5 mm

GLASS SEALANT
REMOVAL TOOL

ROOF SIDE MOULDING REMOVAL TOOL

147

RADIO _ RADIO/CASSETTE PLAYER
REMOVAL TOOLS

-rl
. { t l

-T1l
cMT113
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RADIATOR GRILLE 1C.1

SECTION 1C

RADIATOR GRILLE
INDEX

Page
1C-1

Ref. Sublect
1.1 SERVICE NOTES

Remove
Reinstall

Ref. Sublect
1. DESCRIPTION

Page
rc-r
1Gl
1C-1

1. DESCRIPTION
The new one piece plastic radiator grille fitted to VK models, they are painted cool or warm grey, depending

series is painteil silver on Calais model, whilst on other on the body colour'

1.1 SERVICE NOTES
Remove
1. With engine hood raised, remove screws securlng

grille to radiator upper suppctrt (refer Fig. 1C'1).
2. Ease top of grille fonrvard, then lift grille pegs out of

grommets installed in the bumper facia.

Relnstall
Reverse removal operations.

NUTl
2 PLACES \

A
g SCREW
\ 2 PLACES

A . .u -  4.6 Nm

/|^ro-3.4Nm

& -,/---'- 7/

-7
A/
scREl/-\6tr

Figure 1C-l
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FRONT & REAR BUMPER BAR ASSEMBLIES 1D.1

SECTION 1D

& REAR BUMPER
INDEX

Page
1D-1
tD-1
1D-1
1D-2

1D-3
1D-2

1D-2
1D-3
1D-3
1D-3
1D-3
1D-3

1. DESCRIPTION

Ref.
1.
1.1

FRONT

Subject
DESCRIPTION
SERVICE NOTES

lntroduction.
Recommended Materials
GolourFinishing of Replacement
Parts
Repairing Colour Coat .'...................'..
Warning - Use of BodY
Golour Lacquer........

FRONT BUMPER BAR ASSEMBLY ............
Remove........

Disassemble
Reassemble

Reinstall

BAR ASSEMBLIES

Subject
REAR BUMPER BAR ASSEMBLY

Models 19 Body Sty1es............
Remove........
Disassemble
Reassemble
Reanstall ..

Models 35 Body Sty1es............
Remove
Disassemble
Reassemble
Reinstall

Ref.
1.3

Page
1D-4
1D-4
10-4
1D-4
'tD-4
10-4
1D-6
1D-6

1.2

1D-6
1D-6
1D-6

Front and rear bumper bar assemblies titted to VK
models are of polycarbonate construclion. Bright finishing
strips featuring a rubber upper edge are clipped over lhe
top edge ol the side and part ol the centre front bumper
facias.-On the rear bumper assemblies fitted to 19 body

1.1 SERVICE NOTES
INTRODUCTION

The paint system for the VK bumpers and side mouldings
is relatively straight fonrrrard as long as the correct
materials are used. lf normal refinish lacquers and
solvents are applied the polycarbonate will be damaged
by solvent attack- Therefore, a warning label will be
attached to the exterior surface of all unpainted spare
parts supplied to the field.

CAUTION:

Painting - Cleansing of this patt for painting must be by
methylated spirits wipe only. Do not use lacquer thtnners
or other cleaning thinners, as these may damage the
plastic- Top Coat with GMH approved paint and thinners
as specified in this Section.

The following service recommendations are compiled to
guide Dealerships, on the correct materials and methods
to be employed when refinishing VK Series bumper bars
and side mouldings, also when preparing new parts for
service installation.

styles, the finishing strips cover the complete upper edge
of the rear bumper bar assembly whilst on the 35 body
styles these finishrng strips are fitted to the rear bumper
facias only (reter Figs. 1D-1, 1D-2, 1D-3 and 1D-4).
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1D.2 FRONT & REAR BUMPER BAR ASSEMBLIES

RECOMMENDED MATERIALS

Irol.9nq rear bumper bars and side moutdings installed
to VK Series are made from high impaCt strength
polycarbonate plastic.
It is essential that only GMH approved materials, paints
and thinners, be employed when paint repair operations
are performed and when preparing new parts lor installa_
tion to the vehicle.
Use of the wrong materials will affect finished qualitv and
will affect the polycarbonate material.
The GMH approved materials are:

. Methylated Spirits - for cleansing before painting.
r Paint - Berger Polycarbonate Lacquer in the following

cotours:

Bumper) The paint repair area should be to the nearest
convenient breakline. Spot repairs are not recommended
due to possible colour match problems.

1. 91l9il9 - depending upon the degree of damage,
P320 (or.coarser grit).wet or Ory sa-ndpaper may be
required for initial sanding. Finish sand wiin eCOti grit
paper to remove sanding marks and dry scuff Lll
over the whole of the area to be resprayed.

2. Cleaning - wipe the area to be painted at least twice
with a clean cloth soaked in meihylated spirits wiping
dry with a new clean cloth each time.

3. Painting - mix the polycarbonate lacquer with appro_
ved.thinners (approximately 1:1 ratio) and spray'the
repaired area to build colour followed by one wet
coat all over to achieve colour uniformitv.

4. Drying - allow 10 minutes air flash then use a heat
tamp or similar set up to warm the painted surface
f9r 99 minutes. (Surface temperature of the part
should not exceed gOoC ) Lamp baking will speed
removal of the special slow solvents in-the laiquer
and harden the paint film.

WARNING. USE OF BODY COLOUR LACQUER
Normal lacquers used for refinish painting of sheet metal
are not suitable for repainting the VK polvca;gon"r"
bumpers and side mouldings.

Si lver
Warm Grey
Cool Grey

GMH 4J022 -  Berger HH9991
GMH 4H016 -  Berser HHgg89
GMH 4H015 -  Berger HHg990

. Thinner - Berger LT2p6.
The Berger lacquer is a special acrylic lacquer developed
for polycarbonate and requires NO primer. The pol-
ycarbonate parts are moulded in-colour for ease of top
coating. When ordering spare parts quote the GMH
colour number and name, for example Warm Grey (GMH
4H016).

COLOUR FINISHING OF REPLACEMENT PARTS
Spare parts are supplied unpainted, to be coated before
installation to the vehicle.
Observe the following procedures:-
1. Order part with the plastic self coloured to match

the required top coat colour.
2. Inspect surface, if slight transit damage is present

this can be rectified by dry sanding with-pa0O paper.
3. Cleaning - wipe the surface at least twice using a

clean cloth soaked in methylated spirits, wiping -dry
with a new clean cloth each time.

4. Paint - mix. the polycarbonate lacquer to spraying
viscosity with approved thinners (approximately -1:i
ratio), and apply one full wet coat. Allow aboul two
minutes flash time and apply a second full coat. lt is
important that only sufficient paint to achieve
coverage is applied, too high a paint thickness may
reduce adhesion. (Correct film thichness is 30 - 35
microns.)

5. Drying - allow 10 minutes air f lash then use a heat
tamp or similar set up to warm the painted surface
{or 30 minutes (part surface temperaiure should not
exceed 90oC). Lamp baking wil l speed removat of
the special slow solvenls in the lacquer and harden
the paint film to enable assembly of the part to the
vehicle.

REPAIRING COLOUR COAT
Superficial damage to the paint film and/or plastrc
surface may be rectified by sanding and repainting. parts
having deep gouges etc. in the plaltic surface should be
replaced as repair methods using filling materials and
thinning down of the plastic section mai reduce overall
rmpact strength. Under no circumstances should paint be
washed otf with lacquer thinners. (i.e. Sections of the
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FRONT & REAR BUMPER BAR ASSEMBLIES 1D-3

1.2 FRONT BUMPER BAR ASSEMBLY
REMOVE

1. Raise and support tront end of vehicle on jack

stands.
2. From within front end section of front wheel

openings, remove screws securing sides of front
Oirmpei bar assembly to front {enders (refer Sections
B-B and C-C, Fig. 1D-1).

3. With Jront bumper bar assembly fully supported and
from under front of vehicle, remove bolts securing
inner bracket assemblies from side frames (refer

Section A-A, Fig. 1D-1) removing lront bumper bar
assemblY.

Disassemble

1. Disengage lower edge of finishing strip. assembly
trom ioi'cn in bumper bar side facia(s) (refer Section
GC, Fig. 1D-2) then raise and remove finishing strip'

2. Remove screws securing bumper bar facias to front
bumper bar inner bracket assemblies (refer Section
A-A, Fig. 1D-2).

3. Remove screws and nuts securing side tacia(s) to
centre lacia (refer Section B-8, Fig' 1D'2) then
remove side facia(s).

Reassemble

Reverse to disassembly operations.

REINSTALL

Reverse to removal oPerations.

FRONT BUMPER
BAR ASM.

40-54Nm

8-11Nm

h
\

/  - \ \, /  ah," ,
FRoNT reruoea/ +-<'
PANEL

A
/1\

SCREW ASM.
1 PLACE R/L

- / .t r ;  . (

t{.. -,,,)
, /  1 * , r

l:t

I
fl
t1.L

secrtoru C-CFRONT BUMPER BAR
INNER ERACKET ASM- R & LH

zl.
BOLT 4L
2 PLACES Ri L

WASHER
2 PLACES R/L SCREWl

2PLACESR/L 
!

__if
\ 7-,

FRONT FENDERJ
PANE L R/L

srcrtoru D-D

FRONT FENDERl
PANEL 

\  
.

\
FASTENER -I  \
' r  PLACE R/L 

f_

g

SECTION B_B

i:
\Yfl-"
\J
u,r* E

A
A
11\

secrtoru A-A

Figure 1D-1
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1D-4 FRONT & REAR BUMPER BAR ASSEMBLIES

,,6\ scR.*
4 PLACES
R&LSIDE

NUT
AFTER ASSEMBLY OF BUMPER BAR-
LOCATE AND SNAP CLIP FINISHER
STRIPS R/L OVER BUMPER BAR ASM,

FRONT
BUMPER BAR
BRACKET ASM.

4 PLACES
N d L JIUE

secrroru B-B
secrroru A-A

sgcrroru C-C

ant 7-

5ilocer \
R&LSIDE

CENTRE FACIA-
ASSEMBLY

5- RH FINISHtNG

\STRIP
\

RH SIDE FACIA
ASSEMBLv 

7
/

LH FINISHING \
STRIP ,RH

i FRONT BUMPER
BAR INNER

BRACKET 
^sM7

A,
/z\

A
6-8Nm

10- ' r5Nm

wa5H5q---.7s
,:. 2(

,  I '  NUTJ LH FRONT BUMPER BAR
INNER BRACKET ASM.3PLACES R&LSIDE

Figure 1D-2

1.3 REAR BUMPER BAR ASSEMBLY
MODELS 19 BODY STYLES

Remove

1. From under rear quarter panels, remove screws
securing lower section of side facias to rear quarter
panel (refer Section C-C, Fig. 1D-3).

2. With rear bumper bar assembly fully supported,
remove nuts and screws securing rear bumper bar
assembly to rear end of vehicle (refer Sections A-A
and B-8, Fig. 1D-3) and unscrew licence plate holder
from centre facia then remove assemblv.

Disassemble

1. Disengage lower edge of finishing strip assembly
from notches in right and left hand sides of bumper
bar assembly (refer Fig. 1D-3) then raise and remove
finishing strips.

2. Remove screws and nuts securing bumper Dar
assembly mounting brackets to centre facia and side
facia(s) to centre facia (refer Sections B-B and D-D,
Fig. 1D-3) then remove side facia(s).

Reassemble

Reverse disassembly operations.

Reinstall

Reverse removal operations ensuring that the sealing
instructions for the rear bumper bar assemblv attachino
screws and nuts illustrated Fig 1D-3 are observed
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FRONT & REAR BUMPER BAR ASSEMBLIES 1D.5
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1D-6 FRONT & REAR BUMPER BAR ASSEMBLIES

MODELS 35 BODY STYLES

Remove

1. Disc.onnect battery ground cable then carefully prise
out licence plate lamp assemblies from top of centre
facia and disconnect electrical connectors.

2. From under rear quarter panels, remove screws
securing lower section of side facias to rear euarter
panel (refer Section GC, Fig. lD-a).

3. With tailgate raised and rear quarter inner trim oanel
covers removed, remove screws securing rear bum-
per bar assembly to rear quarter panel (refer Section
A-A, Fig. 1Da).

4. From within spare wheel compartmenl and with rear
bumper bar assembly lully supported, remove nuts
secunng assembly to back panel lower (refer Section
B-8, Fig. 1D-4) and remove assembly.

Disassemble

1. Disengage lower edge of finishing strip assembly
from notches on side facia(s) (refer Section A_A,
Fig. 1D- ) then raise and remove finishing strip(s).

2. Remove nuts and screws securing bumper bar
assembly mounting brackets to centre facia and
centre facia to side facia(s) (refer Sections B_B and
D-D, Fig. tD-4) then remove side facia(s).

Reassemble

Reverse disassembly operations.

Reinstall

Reverse removal operations ensuring that the sealing
instructions for the rear bumper bar lssembly attachin!
screws and nuts illustrated in Fig. 1D-4 are observeo.

- -
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FRONT & REAR BUMPER BAR ASSEMBLIES 1D.7
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24.2 VENTILATION & HEATING
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TEMPERATURE
CONTROL

HEAT'VENT CONTROLS

Figure 2A-2
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VENTILATION & HEATING 2A-3

1. GENERAL
The ventilating and heating system featured on VK Series
models allows air entering the syslem via the grilles at
the rear of the engine hood to pass through the blower
motor housing and heater assemblies and to be heated,
mixed or allowed to remain at ambient temperature, as
required. The air then enters the passenger compartment
through the centre and or side upper ventilator outlets, or
through the demist or footwell outlets (refer Fig. 2A-1 )
depending on the position of the mode or temperature
control levers illustrated in Fig. 2A-2. Fig. 2A-2 also
illustrates the air flow within the heater assembly with the
various modes activated.
On sedans, air from the passenger compartment ex-
hausts through ventilator outlets located behind the right
and lelt hand side drip moulding assembly rear, illustrated
in Fig. 2A-3. On station wagons, the air is exhausted via
the edges of the rear quarter inner trim panels, into the
roof, then out into the atmosphere through tailgate hinge
pockets.
The volume of air trom the centre or side upper ventilator
outlets (refer View A, Fig.2A-1) is controlled by a
regulating wheel below the outlet inserts illustrated in
Fig. 2A-4. The air llow can be directed as required by
tilting and/or swivelling the ventilator upper outlet inserts.
To slop the air supply from the upper side vent outlets,
rotate the regulating wheel to the right, and on the centre
air outlet. rotate the wheel downwards until a stop is
reached.
The heating system utilises an air mix principle where the
temperature of air entering the passenger compartment is
controlled by a temperature lever illustrated in Fig. 2A-2
which operates the mixture door. This regulates the
volume of air passing through the heater core.
The temperature, mode and blower motor control
assembly ilfustrated in Fig. 2A-2 consists of a four speed
fan switch, which regulates the rate at which forced air is
delivered into the vehicle through the various outlets, and
two sliding levers. The left hand lever controls the air
temperature entering the vehicle in all modes and the
right hand lever, the particular mode required.

OUTER UPPER
AIR OUTLET
HOUSING ASM.I

\
. / l

OUTER UPPER

DESCRIPTION

Figure 2A-3

V
i {
N'
@

SCREW
{4 PLACES)

vff i
'q

\
OUTEF LOWER AIRI
OUTTET INSERT ASM

LOWEF LH
I NSTRUMENT
PANEL

Figure 2A-4

: I i

REGULATING WHEEL



24.4 VENTILATION & HEATING

1.1 MANUAL CONTROLS
The mode control lever has five positions:

DEM

In this position the air flows onto the windscreen through
the demist vents on top of the instrument panel- A small
amount of air also goes to the floor ouilets

FLOOR

in this position the main air flow is directed to the floor
outlets with a small amount going to the demist venrs.

VENT

This setting directs all the ambient or heated air to the
centre and side vents. The air flow and direction can oe
individually adjusted at each vent.

BI LEVEL

This position directs air to the centre and side venls as
well as to the floor vents.

OFF
ln this position the fan is switched off and no outside air
is admitted via the ventilation system. This setting is only
recommended to be used for short periods when driving
in very dusty or smokey conditions with all the wrnoows
closed. Return the mode lever to one of the other
settings as soon as conditions permit,
NOTE: The blower motor fan automatically swi166ss .r 1.
its lowest speed when the mode control lever is moved
away from OFF position. Fan speed can then be
rncreased by selecting a higher number.

LH AI R OUTLET DUCT

ELOWER MOTOR - '
HOUSING ASSET\4BLY

r LH DEMIST NOZZLE
DUCT ASSEMBLY

. BLOWER IVOTOR HOUSING
TO HEATER ASSEMELY DUCT

j4 L Rs DEtutsr NozzLE
DUCT ASSEMELY

. HEATER ASSEI\4BLY

;CENTRE AIR
/ DISTRIEUTION DUCT

- \
\SCREW

llrJ' I
nHJ
AIR OUTLET
DUCT

Figure 2A-5
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VENTILATION & HEATING 2A.5
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2A.6 VENTILATION & HEATING

1.2 SERVICE NOTES
The non air conditioned air ducting on VK Series
illustrated in Fig. 2A-5 as polypropolene tubing with
mating indentations and protrusions which retain the ends
of the ducting together. Screws installed through the right
and left hand air outlet ducting to the centre air
distribution duct, ensure correct retention of the ductino in
its designed location. Should any of this air ducting be
disturbed during under instrument panel operations, it is
essential to ensure that such ducting be correctly
reinstalled so as to prevent possible air leaks at these
joins and connections.
Removal of any of the ducting necessitates removal of
the instrument panel lower trim on the side from which
the ducting is to be removed. Other than the blower
housing to heater assembly duct, removal of other
clucting necessitates removal of the touch control panel
and the instrument panel location cover illustrated in
Fig. 24-6.

1.3 UPPER SIDE VENT OUTLETS, RIGHT
& LEFT HAND

REMOVE

Using a fine bladed screwdriver, carefully prise right hand
and left hand upper and lower inserts from within side
vent upper assemblies prior to removing screws, securing
the upper air outlet assemblies to ths instrument oanel
pad assembly as illustrated in Fig. 2A-7, then remove
outlet assembly.

REINSTALL

Reverse removal procedures.

,  gOUTER UppER AtR

./ /  ,  
\  our lEr lNSERrAsM.

,/' ,i \

LOWER LH - '
INSTRUMENT
PANEL

/ , (v\/,/ u
/^@ia-\Yg....f rffi

scREw _ \Lg! \ -ourER_LOWER
AtR OUTLET(4 PLACES) i,vsa*t nsrr,r.

Figure 2A-7
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VENTILATION & HEATING 2A.7

1.4 MODE SELECTION, TEMPERATURE
CONTROL AND BLOWER FAN SWITCH

MODELS. ALL

Remove

1. Disconnect the battery earth cable.
2. Remove the transmission console assembly (refer

2.2, Body Section of this Supplement).
3. From the left hand side of the heater assembly'

disengage the front end of the control cable from the
temperature door rod, illustrated in View B' Fig. 2A-8.

4. Remove the touch switch control panel and the
centre nozzle and instrument location {rame assemb-
ly illustrated in Fig. 2A-9.

5. Remove the temperature, mode, booster fan and
wiper dwell control knobs.

6. Remove the lower instrument panel enension illustr-
ated in Fig. 2A-9.

NOTE: Do not remove the wiper dwell control switch.
7. Remove the screw securing the top o1 the

temperature and mode control assembly to the
instrument panel frame illustrated in Fig. 2A-8' then
partly ease out assembly, disconnecting mode con-
trol vacuum hoses and electrical connector'

8. Remove ihe rear end of the cable from the
temperature control lever.

Reinstall

Reverse removal procedures.

,,,1 
-s,

FOR INSTALLATION
HtrrEh r lu.  zA- I t

E
\

_ FOF CONTINUATION
BEFER SECTION 12E

E
, r  VACUUM l{OSE

, CHECK VALVE

vrrw p]
__--t2

J 
t-'.-

a.=t=4^"<- \

FULL FoRWAR D ( -z -=.  l - - - -  sNAp lN
WITH TEMDERATURE Z

LEVER IN DOWN POSITION

vrew @

HEATER VENTILATION
CONTROL ASSEMBLY

u,a* @
EEFORE SNAPPING CABLE IN, POSITION MUST BE
F ULL FORWARD (AS SHOWN) WITH TEMPERATURE
LEVER IN DOWN POSITION.

vrw@ l:7{
ASSEMBLE NUMBERED HOSES I  '  . /
TO CORRECT PORT ON VALVE \-?--

INSTRUMENT PANEL

SCREW -

CAUTION NOTE _ NO KINKS IN HOSES

Figure 2A-8



2A-8 VENTILATION & HEATING
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VENTILATION & HEATING 2A.9

1.5 BLOWER MOTOR
REMOVE

1. Disconnect battery earth cable.
2. From under the left hand side of instrument panel

and using a fabricated trim clip removal tool (refer
10 Special Tools,at the end o{ Section 28) remove
the lefi hand instrument panel lower trim (refer
Fig.2A-10).

3. From under the instrument panel, disengage the
blower motor to main wiring harness connector, then
supporting the blower motor, remove the two screws
securing the motor to the blower housing illustrated
in Fig. 2A-11, removing the motor.

REINSTALL

Fleverse removal procedures.

Figure 2A-11

JL ^NS
) \A{1'LIP-4PLACES

1 LOWER PART
I NSTRUMENT
PANEL

sEcrroru A-A

Figure 2A-10

a LH AIR INLET
\ DE F LECTOR - SCREW

(2 PLACES)

LAI R INI-E: SEAL RING

s RH AIR INLET
DEF LECTOR



2A-10 VENTILATION & HEATING

1.6 BLOWER MOTOR HOUSING
ASSEMBLY

REMOVE

1. Disconnect battery earth cable and blower moror to
main wiring harness conneclor-

2. From under left hand of instrument panel ano usrng
a fabricated trim clip removal tool (iefer 10 Speciai
Tools at the end of Section 28) remove the instru-
ment panel lower trim (refer Fig. 2A_10).

3. From inside the engine compartment, remove the left
hand air inlet deflector and the screw attached air
inlet seal ring secured to the left hand side of theplenum chamber, as i l lustrated in Fig. 2A_11. Re_
move the ring assembly

4. With the instrument panel compartment open and
with the blade ol a scredriver located between the
head of the hinge pin and the right hand compan-
ment side, prise the hinge pin into the compartment
as illustrated in Fig. 2A_12, then remove the
companment.

5. Remove the blower motor housing to heater assemb-
ly duct illustrated in Fig. 24_13.

6. From the base of blower motor housing, remove bolt
securing lower part of housing to le'ii hano dashpanel lower, illustrated in Fig. 2A_13.

7. Remove the nuts securing the blower motor housing
to the studs attached to the left hand side of theplenum chamber i l lustrated in Fig. 2A-13, removtng
the housing assembly.

REINSTALL

Reverse removal procedures.

Flgure 2A-12

EUMPER -
(2 PLACES)

INSTRUMENT PANEL
COMPARTMENT

\

::-- ;;
NUT-\

l^ ,
l{.)
-zt  - /

t '
/

! ! / )ntrH-

HtrATFR T' ]  RINIAItrO -

Moroa ASM. DUCT )

\3

\
\ ;

tr 
A.

\ .  l t '
L SCREW

2 PLACES

.HEATER ASSEMBLY

/ - \o

/va

{,/ \r . jur- '  iu I
E2 PLACFS \  _-  i

\ "'\-=;1^,--WASHEF r
,1

2

u ^ - t ro, tT 
t1

7.5 -  10 Nm \-*-

BLOWER MOTOtr
HOUSTNG ASSEf,rBry

-.:/ '

-.-, \,-
7 ''': \i

-/,---'- \
WASHERT. \

\ \
A---!

(YO-.)
.') BoLr -y'-

Figure 2A-13

- 

J 
- --.- --.at



VENTILATION & HEATING 2A.11

1.7 HEATER ASSEMBLY
REMOVE

1. Disconnect the battery earth cable.
2. Disconnect the vacuum feed hose at the check valve

then from inside the engine compartment, remove
the rubber grommet from the dash and the coolant
hoses from the inlet and outlet heater core oioes
illustrated in Fig. 24-141

CAUTION: The heater can easily be damaged in the area
of the core tube attachment seams whenever undue
force is exerted on them. When the heater hoses do not
readily come otf the tubes, the hoses should be cut just
fotward of the core tubes. The portion ol the hose
remaining on the tube should then be split longitudinally.
Once the hoses have been split, they can be removed
from the tubes without causing damage to the core.
3. Remove the instrument panel lower (refer 3.4 in

Section 1A, Body Section).
4. Remove heat/vent control assembly from instrument

panel (refer Fig. 2A-8).
5. Remove the blower motor housing to heater

assembly duct illustrated in Fig. 2A-13.
6. Remove the ends oi the ducting attached to the

heater assembly illustrated in Fig. 2A-15.
7. Remove the bolt securing the lower part of the

heater assembly to the floor pan bracket, as
illustrated in View A Fig. 24-13.

8. Remove the two bolts securing the top of the heater
assembly to the instrument panel brace as illustrated
in Fig. 24-13, then remove the heater assembly.

REINSTALL

Reverse removal procedures, ensuring that the heater
core pipe grommet is correctly installed to fully seal the
hole in the lower dash panel. Also check that the
electricals and ducting disturbed during the removal
procedures are operating effectively. Figure 24-14

ROUTE HEATER HOSES BETWEEN
POWER UNIT MOUNTING BRACKET
AND ROCKER COVEF,

-  cFCr.r . . '=-r '

BEFORE TNSTALLATTON \ . - . .
OF GROMMET, PUSH ( *  L
VACUUM SOURCE TO CHECK '-S\. -  

^UC'r  
\  A I  I

VALVE HOSE THROUGH V' -  UNtrU\ \  ^L '  -
cRoMMEr uP ro rAB No.4 C\
Frr GRoNlN4Er ovER HEATER \ ;v
PIPES AND I \TO DASH PANEL. )

ENSURE PROPER FIT AND SEAL,

VIEW

OUTLET HOSE

INLET HOSE

,T CENTRE AI R

/  DrsrRrBLrtor 'J DUCT
,

-  RH AIR OUTLET DUCT

LH AIR OUTLET DUCT

RH DEMIST NOZZLE
DUCT ASSEMBLY

HEATER ASSEMBLY

BLOWER MOTOR BLOWER MOTOR HOUSIN(J
TO HEATER ASSEMBLY DUCTHOUSING ASSEMBLY

z- LH DEMIST NOZZLE
DUCT ASSEMBLY

Figure 2A-15
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2A,.12 VENTILATION & HEATING
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VENTILATION & HEATING 2A.13

1.8 HEATER CORE AND PIPI
ASSEMBLY

REMOVE

1. Remove the heater assembly as previously
described.

2. With the right hand side of the heater assembly
uppermost, disconnect door rod adjusting retainer
clip 'A', then remove screw 'B', both illustrated in
Fig. 2A-16.

3. With the heater assembly in the upright position,
remove the screw attached bracket 'A' illustrated in
Fig.2A-17, then slide out the core and pipe assemb-
ly from the heater case.

REINSTALL

Reverse removal procedures.

Figure 2A-17

LEVER - 2 PER

CORE & VALVE ASM
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24.14 VENTILATION & HEATING

1.9 WATER VALVE ASSEMBLY -
HEATER CORE

REMOVE

1. From inside the engine compartment, remove the
heater core hoses i l lustrated in Fig. 2A-.14.

CAUTION: The heater can eastly be damaged in the area
of the core tube attachment seams wienever unctue
force is exerted on them. When the heater hoses do not
readily come off the fubes, the hoses shou/d be cut just
fonarard of the core tubes. The portion of he hose
remaining on the tuDe should then be split longitudinaily.
Once the hoses haye been split, they'can be removed
from the tubes wfthout causing damage to the core.
2. Remove :he rubber grommet serling the heater core

ptpes passrng through the lower dash panel.
3. Usrnc a cross recess headed screwdrrver located

ns de of the dash inner panel hole adjacent to the
realer core outlet pipe, remove the four screws
securing the water valve assembly to the heater core
prpe illustrated in Fig. 24-19, then remove the valve
assembly, taking care not to loose the ,O, rino
located between the valve and heater core outlei
ptpe.

REINSTALL

Reverse removal Drocedures.

, -WASHER-4PER

BOLT - 4 PER

r WATER VALVE ASM.

TEATER CORE-r
GASKET 

. \
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Figure 2A-18
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\-  HEATER CORE
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AIR CONDITIONING 28-1

SECTION 28

AIR CONDITIONING
INDEX

Subiect Page
GENERAL TNFOFMATTON ............................ 2B-1
GENERAL DESCRrPT1ON.............................. 2B-3
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1
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AIR CONDITIONING 28.3

2. GENERAL
The VK cycling clutch and thermostatic expansion valve
(C.C.T.X.V.) air conditioning system permits cooled'
heated, mixed or ambient air to flow through the vehicle,
depending on the position ol the mode and temperature
control levers-
Air entering the air conditioning/heating system via the
grille at the rear of the engine hood, passes through the
blower motor housing and evaporator and heater
assemblies, to be cooled or heated as required, then
enters the passenger compartment through the centre
and/or side upper ventilator outlets, or through the
demist or footwell outlets (refer Fig. 2B-1) depending on
the position of the mode or temperature control levers
illustrated in Fig. 2B-2. Fig. 2B-2 also illustrates the air
flow within the system with the various modes activaled.
A four speed high capacity blower lan forces air trom the
plenum chamber, through the evaporator and heater
assemblies, then out through the various outlets into the
passenger compartment.
NOTE: The blower motor is automatically switched on to
low speed whenever the mode control lever is moved
from'OFF' oosition.
On Sedans, air lrom the passenger compartment ex-
hausts through the ventilator outlets located behind the
right and left hand side rear drip moulding assemblies,
illustrated in Fig. 2B-3.
On station wagons, the air is exhausted via the edges of
the rear quarter inner trim panels, into the roof, then out
into the atmosphere through the tailgate hinge pockets'

The controls illustrated in Fig. 2B-2, consist of a four
speed fan switch and two sliding levers. The left hand
lever regulates the temperature ot the air entering the
vehicle in all modes and the right hand lever enables
selection of the particular mode required. The mode lever
has seven oositions.

DESCRIPTION

Figure 2B-3

2.1 MANUAL CONTROLS
'DEM'

In this position, the air flows mainly onto the windscreen
through demist vents on top o{ the instrument panel. A
small amount of air goes to the floor outlets. The air is
cooled to reduce humidity and then can be reheated to
the setting required to demist the windscreen.

'FLOOR'

In this position, the main air f low is directed to the Jloor
outlets with a small amount of air going to the demrst
vents. The air conditioning compressor does not operate
in this mode.

'VENT'
This setting directs all air to the centre and side vents.
The air flow and direction can be adiusted at each vent
by directional vanes and thumb wheels. The air can also
be shut off individually at these vents to achieve the
desired comfort. The air conditioning compressor does
not ooerate in this mode.

aa-- ll -- - - - - -
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2B-4 AIR CONDITIONING

'BI LEVEL'

This position directs the air both to the centre and side
vents as well as to the floor ouilets. When using Bl
LEVEL with the temperature lever in an intermediate
position, warm air will be directed to the feet and cooled
air to the face (centre and side vents).
Cooled air is available to both loot and tace levels when
the temperature lever is positioned at cold.

'NORM'

This setting directs outside air through the centre and
side vents, used for most cooling needs on hot days. The
air is cooled to reduce humidity and remove dust and
pollen etc. lt can then be reheated if required to a
lemperature determined by the temperature control lever.

'MAX'

Use fcr maximum cooling or quick cool down on very hot
days. On this setting the cabin air is recirculated throuoh
the air conditioning system. No outside air is admit6d
through the inlet grille and therelore the driver should
return to NORMAL setting once interior temperature has
reached an acceptable level.
This mode is also used to exclude unwanteo oust or
fumes from entering the system.

'OFF'

On this setting the fan is switched off and the door is
closed so that no outisde air is admitted and the air
conditloning compres$r does not operate.
NOTE: The fan automatically switches on to its lowest
speed vyhen the mode lever is moved awav from OFF
position. Fan speed can then be increased bv setectrno a
higher numbet.
1. Outside air is used in all modes except MAX and

OFF. Do not operate in MAX or OFF for long periods
as no outside air is admitted to the vehicle.

2. When driving in very dusty conditions, i.e. follownq
another vehicle, use 'MAX' or ,OFF' mode deoendin6
on whether you require the air conditioner on or oi
respectively. Through door and window seals either
setting wll prevent outside air from entenng until
driving conditions permit return to one of the other
settings. Selection oJ 'NORM' A/C with high blower
speeds and all wrndows closed, will presiunze the
intenor of the vehicle, excluding dust entry.

3. Under most conditions it is recommended that 'MAX'
(recirculated air) setting be avoided if occupanrs are
smoking as residues from the tobacco smoke adhere
to the evaporator and air ducts and will result in
stale smelling air inside the vehicle.

4. Automatic Transmission
lf your vehicle is stopped for long periods in hot
weather with the engine running and air conditroner
operating, setect 'NEUTRAL' or 'pARK'. This wil l
increase your engine speed which in turn aids engine
cooling and air conditioner performance.

5. 'OFF' you should only use this setting with the
windows open.

6 The following procedure should be carried oul
regularly during those periods of the year (e.g.
winter) when the air. conditioning modes may nor
normally be used.

-  
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AIR CONDITIONING 28.5

Once every two weeks, with the engine running,
switch the air conditioner on by selecting either
'DEM', 'Bl LEVEL', 'NORM' or'MAX' mode. The unit
should be run for at least 5-10 minutes.
This procedure recirculates the oil within the com-
pressor and lubricates compressor shaft seals. This
will help to prevent the drying out of the seals with
subsequent operating failure of the system.

7. The air conditioner operates most etficiently with all
windows closed. However, to speed up the cooling
of the car interior on very hot days, it is recommen-
ded that the windows should be opened for the first
minute to allow the hot air to escaoe.

REFRIGERANT CIRCUIT

The refrigerant circuil illustrated in Fig. 2B-4 incorporates
the following major components:
A eompressor, thermostatic switch, evaporator,
thermostatic expansion valve, receiver dehydrator and a
condenser.
Figs. 2B-5, 28-6 and 2B-7 illustrate refrigerant tube and
hose routing and connections.

REFRIGERANT CIRCUIT & COMPONENTS
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28-6 AIR CONDITIONING
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AIR CONDITIONING 2B,.7
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28.8 AIR CONDITIONING

COMPRESSOR

The compressor fitted to VK models illustrated in cut
away section in Fig. 2B-8 is the TR 70 manufactured by
Sanden. lt is a new design based on a gyrating spiral
within a spiral principle.
Two spiral components have 2.8 turn involute spiral walls
projected from discs. Both spiral components are housed
in a cylindrical casing, with one in a fixed position and
the other interleaved with the former at an angular
relationship of 1800, The free moving components are
driven by a crankshaft in an orbiting motion. The orbiting
motion of the free moving component provides a
continuous compression process in two pairs of compres-
sion pockets.
The compressor is belt driven from the engine crankshaft
through an electro magnetic clutch. In the cycling clutch
system, the compressor is run intermittently, automatically
turning on and off in response to an electric signal
controlled by the thermostatic switch. The compressor
will cycle as necessary to maintain minimum temperature
without the evaporator core freezing.
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AIR CONDITIONING 28.9

THERMOSTATIC SWITCH

The switch, through a capillary tube, 'senses' variations in
the temperature of the evaporator core and, by making or
breaking the electrical circuit to the compressor clutch
coil, causes the clutch to engage and disengage, thus
keeping the evaporator core just above freezing.

EVAPORATOR

The evaporator assembly located under the instrument
panel and adjacent to the instrument panel compartment,
cools and dehumidifies the air before it enters the
passenger compartment ol the car.

THERMOSTATIC EXPANSION VALVE

The thermostatic expansion valve regulates the supply of
liquid refrigerant to the evaporator.
IMPORTANT: No attempt should be made to adjust this
valve or damage to the compressor may occur.

RECEIVER DEHYDRATOR

The receiver dehydrator serves as a reservoir for storage
of high pressure liquid produced in the condenser and
incorporates a screen sack filled with dessicant to absorb
traces of moisture.
A sight glass built into the top of the receiver dehydrator
(reter Fig. 2B-5) enables a quick check of the amount of
relrigerant charge in the system. lf the refrigerant charge
is low, a persistant frothing condition will be visible at this
sight glass. To overcome this condition, refer to the
Diagnostic Chart at the end of this Section.

CONDENSER

The condenser is mounted forward of the engine radiator
and is therefore exposed to a flow of ram air from the
movement of the vehicle and from the engine fan. The
purpose of the condenser is to convert the high pressure,
high temperature refrigerant gas discharged by the
compressor into high pressure liquid refrigerant. An
auxiliary electric cooling fan is centrally mounted directly
in front ol the condenser.
The system carries 1050 g of R12 relrigerant and 150 cc
ol Suniso No. SGS refrigerant oil.

rl- /---



28.10 AIR CONDITIONING

COMPRESSOR
DRIVE BELT

rHBoucH Botr /),,
- -  

4 PLACES

.-WASHER-4PLACES

*cowpResson
ASSEMBLY

{ 
FOR CONTINUATION REF. SECTION 12E

COMPRESSOF -
DRIVE BE tT
ADJ, BOLT

,5: ,o - 27 Nm

Lj oo-54Nm

A
ATTACHING
BOLT
2 PLACES

ATTACH ING -
BOLT
2 PLACES

MOUNTING BRACKET
6 CYL. ENGINE

J6oo l ror  REMovE sHrpprNG pLATES AND,oR pLUGs
FROI\4 REFRIGERANT SYSTE\4, UNTI L I I \ ' lMEDIATELY
BEFORE ASSEMBLY OF HOSES TOPREVENT ENTRY OF
I\4OISTURE OR FOREIGN MATTER INTO THE SYSTEM.

j< -.:_
/ \ '
/ \ \
i \ i

/  
"rotr ,*o 

r , i -uLArvrr t r \u t tv |  -

ENSURE NUT IS
RETIGHTENED
AFTER BELT
ADJUSTMENT

Figure 2B-9

Figure 28-10



AIR CONDITIONING 2B.11

3. SERVICE OPERATIONS

3.1 COMPRESSOR DRIVE BELT
TENSION AND ADJUSTMENT

Adjust the compressr drive belt using belt tension dial
gauge 982350 or equivalent.

On 6 Cylinder Engines:
Before adjusting the compressor drive belt bolt (refer
Fig. 2B-9), slacken off the idler pulley clamping nut. On
completion of belt adjustment, torque clamping nut to 40
- 50 Nm.

On 8 Cylinder Engines:
Slacken off the idler pulley armlclamping nut assembly
(refer Fig. 2B-10), adjust compressor drive belt tension,
then torque clamping nut assembly to 40 - 50 Nm.
At the time of initial installation of a new belt only, the
strand tension should be 64 kg (140 lbs) plus or minus
2.25 kg (5 lbs) but after ten minutes 'run-in' or with used
belts, a value of 43 kg (95 lbs) plus or minus 2.25 kg
(5 lbs) applies.

3.2 CHECKING COMPRESSOR OIL
CHARGE ON VEHICLE

The compressor is charged at the factory with 150 cc of
Suniso No. 5GS refrigerant oil. Only this Vpe of oil
should be used when adding or changing oil.
It is not necessary to regularly check the oil level in the
compressor. In general, the compressor oil level should
only be checked in cases where a maior loss of system
oil has occurred, such as:-

a. A broken hose or severe leak.
b. Collision damage to relrigerant system

1.

2.

3.
4.
5.

components.
c. lf excess oil is suspected to be in the system.
Discharge refrigerant from system, then remove the
compressor.
Remove discharge port cap of the compressor then
carelully drain and measure the refrigerant oil.
Flush oil from rest of system using R12 gas.
Add 150 cc of new refrigerant oil to the compressor.
Install the discharge port cap after first ensuring that
the seal 'O' ring is not twisted and that the seat and
'O' ring are clean. Tighten the cap to 8-12 Nm
torque.

6. Evacuate then recharge system.
NOTE: Never over tighten the discharge port cap to
overcome a refrigerant leak. Remove the cap and replace
the 'O' ring.

ADDING OIL DURING COMPONENT
REPLACEMENT

Some oil is lost whenever air conditioning syslem
components are replaced.
Where the system has been ruptured, a leak has
occurred or a compressor has to be removed and
reinstalled or replaced, the entire system must be flushed
with R12 gas.
IMPORTANT: The complete air conditioning system must
conlain 150 cc of refrigerant oil to function correctly.

NOTE: A new compressor will contain 150 cc ol factory
installed relrigerant oil.
lf there are no signs of excessive refrigerant oil loss, add
the following amount of oil depending on the component
being replaced.

COMPRESSOR

Beinstalling the Original Compressor
1. Drain and measure the refrigerant oil contained in

the compressor.
2. Replace the oil in the compressor with the same

amount of new refrigerant oil.

Installing a New Gompressor

1. Drain and measure refrigerant oil from original
compressor.

2. Drain factory installed refrigerant oil from new
comoressor.

3- Measure the same amount ol new refrigerant orl that
was drained from the original compressor anc install
this amount of oil into the new comDressor.

EVAPORATOR

Drain as much of the original oii as possible trom the
evaporator, then add the same amount of new refrigerant
oil, either to the original or new evaporator.

CONDENSER

Drain as much of the onginal o l as possible from the
condenser, then add the same amount of new refrigerant
oil, either to the original or new condenser.

RECEIVER DEHYDRATOR

Drain as much of the original oil as possible from the
receiver dehydrator, then add the same amount of new
reirigerant . oil, either to the original or new receiver
dehydrator.
NOTE: lf the condenser, evaporator or the receiver
dehydrator contains more than 25 cc of refrigerant oil, or
the compressor more than 150 cc of refrigerant oil, then
it must be assumed that the system contains excess oil.
This condition necessitates complete f lushing of the
whole system with R12 gas and 150 cc of new
refrigerant oil added to the compressor.

ra- l--
- - - tL--



28'-12 AIR CONDITIONING

3.3 REFRIGERANT SYSTEM CHARGING
The following procedures are accomplished by using the
manifold gauge set illustrated in Fig. 2B-1 1, which allows
the rate of refrigerant discharge to be controlled, thus
minimizing loss of compressor oil from the system.

CAUTION: The wearing of safety goggles is mandatory
duing system charging.

Fil l ing Charging Cylinder
1. Open valve on bottom ol charging cylinder allowing

refrigerant to enter cylinder.
2. Bleed cylinder via valve on top (behind control panel)

as required to allow refrigerant to enter. lt will be
necessary to close bleed valve periodically to allow
boiling to subside to check level in sight glass. When
refrigerant reaches desired level, close valve at
bottom of cylinder and be certain bleed valve is
closed securely.

Installation of Charging Station
1. Close all valves on charging station.
2. Remove cut-out swilch from high pressure charging

port, disconnect switch leads from compressor and
main wiring harness, then reconnect main winng
harness direct io compressor.

3. Connect high pressure and low pressure lines to the
gauge set fittings on the compressor.

4. Connect vacuum pump line and charging cylinder
hose to gauge set.
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_- coMPRESSOR
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AIR CONDITIONING 28-13

Charging System

The charging process includes the following steps:-
o Filling charging cylinder
. Evacuation and leak test
o Purging (if necessary for repairs)
o Final charging
o Functional Test

Evacuation and Leak Test

1. Open vacuum control valve and gauge set low
pressure valve, turn pump on. After several minutes,
the low pressure gauge reading should decrease to
98 to 102 kPa vacuum.

NOTE: This specification should be reduced 3.5 kPa for
every 300 metres above sea level. Allow pump to
operate for 15 minutes after this gauge reading is
recorded, close vacuum control valve and tum otf pump
if system holds vacuum for 5 minutes, commence char-
ging system.
2. lf system does not hold vacuum for at least

5 minutes, open refrigerant valve and allow approx
450 grams of refrigerant to enter system. Close
refrigerant valve and locate source of leak using a
leak detector, and repair leak.

NOTE: Various types and makes of leak detectors are
currently in use. Whichever leak detector is used, it is
important to follow the manufacturers instructions in
regard to adjustment and setting the instrument prior to
conducting the test. Inspect for leaks by slowly moving
the probe of the detector around all hose connections
and points of possible leakage. Refrigerant Rl2 is
heavier than air and will be more apparent at the bottom
of a fitting.
3. Close high and low pressure valves at gauge set,

purge system as described below.
4. Repeat steps 1 and 2 until system will hold vacuum

for at least 5 minutes.

Purging (lf Necessary)

Disconnect vacuum line at charging station vacuum pump
and lay end of line on a clean rag on the floor. Crack
open high and low pressure control valves and allow
refrigerant to purge from system. Refrigerant is complete-
ly purged when hissing ceases.
NOTE:
a. Do not open valves too much or compressor oil may

be discharged with the refrigerant. Oil loss can be
easily detected on rag at discharge line.

b. Refrigerant must not be purged through vacuum
pump as this will aerate oil in pump thus reducing
sealing etficiency.

c. Reconnect vacuum line and close high and low
pressure control valves on manifold and gauge set.

d. Repeat evacuation and leak test.

Charging System

DO NOT START ENGINE
1. Partially charge system with 170 grams (6 ozs) of

refrigerant R12 by slowly opening the high pressure
valve at the gauge set; gauges should register a
pressure, if not, check system for blockage.

2. Close high pressure valve, and rotate comPressol
at least 12 turns by hand to ensure that no liquid

refrigerant is trapped in the suction side of the
compressor and that the internal components are
coated with lubricant.

NOTE: Failure to comply with this procedure may result
in permanent damage to the compressor.
3. Open high pressure side refrigerant valve and allow

full charge to enter system - 1050 g Do not exceed
this amount.

4. lf the charge will not transler completely irom the
station to the system, close the high pressure valve
at the gauge set, set the air conditioning controls for
cooling, check that the engine compartment is clear
of obstructions, start the engine and run at rdle
speed. Compressor operation will decrease the low
side pressure in the system. When low side pressure
falls below 275 kPa, crack open low side valve to
draw in the remaining refrigerant charge. At no time
should the rate of refrigerant drawn in be such that
hydraulic noises are created in the compressor by
the pumping ol l iquid. Adjust low side valve opening
to achieve this

5. Remove gauge lines from system and replace
protective cap over low pressure schrader valve
fitting, then tighten cap securely. fit cutout switch to
high pressure schrader valve and !€nten securely
and leak check.

6. Disconnect main wiring harness irom compressor
and reconnect cut-out switch leads to marn winng
harness and compressor.

WARNING: NEVER RUN COMPRESSOR WITHOUT RE-
FRIGERANT IN THE SYSTEM, AS COMPRESSOR
LUBRICATION RELIES ON REFRIGERANT FLOW.
7. Perform functronal test.

Functional Testing of System

The functional testing is a quick measurement of the air
conditioner system perlormance. The air outlet vent
temperatures and the compressor head and inlet pre-
ssures are compared with specified tolerances at the
prevailing ambient temperature.
To perform the functional test proceed as follows:-
This test must be performed with the vehicle In the
shade i.e.'no sun load.
1. Remove the protective caps and cut out swrtch from

the schrader valves on the compressor discharge
and inlet fittings. Connect compressor lead to main
wiring harness.

2. Connect the manifold and gauge set charging lines
and adaptors to the air conditroning system as
shown in Fig.  2B-11.

3. Close all doors, windows and the engine hood.
4. Set the temperature control lever to the cold

position, blower fan to high and mode switch to A/C
'MAX' position.

5. Place and operate a high volume industrial type fan
in front of the radiator grille to ensure adequate
cooling of radiator and condenser.

6. Measure ambient temperature of this fan.
7. Open all air conditioning face level outlet vents.
8. Start engine and run at 2000 rpm with transmrsslon

in neutral.
9. Measure the temperature at the centre outlet after

running engine for 5 minutes.
10. Compare actual pressures and temperatures with

those on functional test table.

/a- 
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28.14 AIR CONDITIONING

Ambient Air
Temp. oc

Aux. Fan
Air  Blast

FUNCTIONAL TEST TABLE

Centre Out let
Air  Temp.

oc

lf operating pressures and temperatures are within the
specificatrons listed in this f unctional test table, the
refrigerant section of the air conditioning system is
functionrng conectly.

3.4 COMPRESSOR INSPECTION
PROCEDURES

LEAK TEST

Seeping oil does not necessarily indicate leaking
refrigerant. Look for the following problems:

. Shaft seal area seeping oil. Feet under seal area
between clutch and compressor.

. Dislocation of front boss 'O' nng (protruding section).
o Oil around service port. fittings.
. Oil around fi l ler hole. 'O' ring, stripped threads.
o Oil around crack rn compressor housing.

IMPORTANT: Always clean away all oil, grease, etc., and
blow away residual refrigerant before starting detection
procedures. Reter to System or Supplier Manuals for the
proper techniques to be used for Halide or 'Electronic'
Leak Detectors.

Halide Flame Detectors - Any portion of the compressor,
rncluding the seals, which shows a leak indication on the
f lame wil l require leak repa r.

'Electronic' - Shop Type Detectors+ - In the seal area.
Se: the instrument 1/4 to 1/3 range above maximum
selsrtivity. All other portions of the compressor - set the
detector at maximum sensitivity. ("Detectors with a
mlnlmum leak rate of 14-28 cc per year ).

'Soap 3ubble' - Any bubbtes, on any portion of the
compressor indicate a leak requiring repair.

COMPRESSOR SMOOTHNESS TEST
(Compressor installed)
1. Disconnect refrigerant hoses, discharging system.
2. Disengage clutch.
3. Rotate armature plate by hand.
4. While rotating, if severe rough spots or 'catches' are

felt, repair or replace the compressor.

CLUTCH TEST
1. lf f ield coil lead is broken, repair lead or replace field

coil.

2. Check current draw and voltage. The amperage
range requtrement is 3.0 to 3.5 at 12 volts. Note the
following symptoms and remedies.

o A very high amperage reading - A short within
the field coil.

. No amperage reading - An open circuit in the
winding.

o An intermittent or poor system ground results in
lower voltage at the clutch. Check for tight fit of
coil retaining circlip. Check to determrne prooer
system ground.

o Replace field coil if open or short circuit is
found.

3. Air Gap - An incorrect air gap could cause erratic
engagement or disengagement and/or clutch ratile.
Check the air gap with a feeler gauge 0.35
0.65 mm. Adjust as outlined later in this Section.

4. Suspected Bearing Noise - Carry out the following:
Remove belt. Disengage clutch.
Rotate rotor pulley by hand.
Listen for bearing noise. Feel for hard spots. lf
excessive, repair or replace compressor.

NOISE

Check for:
1. Loose belt, torque to 43 kg (used), 64 kg (new) plus

or minus 2.25 kg.
2. Broken bracket and/or compressor body mounting -

replace broken component.
3 Missing, broken or loose bolts at compressor and

engrne fixing points.
4. Torque bolts to specifications.
5. Loose or wobbling engine crankshaft pulley.
6. Alternalor bearing.
7. Air pump (where fitted).
B. Water pump bearing.
9. Engine valves.
10. Timing gears.
11, Loose engine mounting bolts.
12. Low refrigerant charge can be determined by persis-

tant foaming in the receiver dehydrator sight glass
and low suction pressure together with low head
pressure.

13. Oil Level - Insufficient oil can cause unusual noise.

Remove

1. Discharge system as previously ouilined in 'Refriger-
ant System Processing.'

2. Remove hoses from compressor and tape or plug all
connections to prevent absorption of moisture from
the atmosphere into the system.

3. Slacken ofJ idler pulley clamping nut and/or bolt then
disconnect the drive belt.

NOTE: On 6 cylinder engines,it will be necessary to
release the tensron from the compressor drive belt
adjusting bolt. i l lustrated in Fig. 2B-9.
4. Disconnect electrical connector then remove the

attaching bolts and compressor from the mounting
bracket.

5. lf the original or a new compressor is being
reinstalled, or replaced, refer to 'Add Oil Durino
Component Replacement' 2.3 in this Section.

--- -^
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2B-16 AIR CONDITIONING

Reinstall

Reverse to removal procedures noting the lollowing:
1. Torque mounting bolts as shown in Figs. 2B-9 or

28-10
2. Leave protective plugs or caps until ,ust before

connecting tubes or hoses to prevent absorption ol
moisture trom the atmosphere into the system.

3. Install new 'O' ring seals after lubricating them with
refrigerant oil, then torque hose connections as
shown in Figs. 2B-5, 28-6 or 2B-7

4. Adjust the drive belt as outlined under 'Compressor
Drive Belt Tension Adjustment' to 43 kg (used) or
64 kg (new) plus or minus 2.25 kg.

5. Charge the system as outlined under 'Refrigerant
Syslem Processing.' Parts illustrated in Fig. 2B-12
which are serviced for the TR70 Spiral compressor
include:

1.
2.

A

5.
6
7

Armature Plate
Armature Plate Balance Weight
Rotor Pulley
Field Coil Core
Shaft Bearing - Front
Front Boss
Shah Seal Assembly

Disassembly

CAUTION: Tool No. 41267, sea/ seat remover and
installer must be used to ensure that no contamtnatpn
i.e. dirt, humap perspiratton. etc., /s allowed onto the sea!
area. With a new seal, tt ts tmperative that it be
unpacked carefulty and fifted onto Tool 41267 for in_
stallation onto the compressor shaft.
1. Mount holding fixture AU2S8 into a vice, then usino

the pins supplied with the fi).ture, secure the coml
pressor assembly mounting holes onto the holding
fixture bosses as illustrated in Fig. 2B-13.

insert pins of turning stop tool AU259 into holes o{
armalure, then using an 8 mm socket with ratchet
handle attached, remove armature anchor borr as
il lustrated in Fig. 2B-14, then remove armature.

Figure 28-13

Figure 2B-14

-  
J 

^ 
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AIR CONDITIONING 28-17

3. Remove shim(s) trom top of compressor shaft then
using wing circlip pliers J6083, remove the circlip
securing the clutch rotor to the clutch core as
il lustrated in Fig.28-15, then lift the clutch rotor
assembly off the compressor shaft.

NOTE: lf difficulty is experienced in removing the clutch
bearing, locate the ends of two bladed screwdrivers into
grooves inside of clutch rotor, then using a lever action,
lever clutch rotor up and off the compressor shaft.

4. Loosen the clutch lead wire clamp releasing the lead,
then using wing circlip pliers J6083, remove the
circlip securing the clutch core assembly in the
stepped section of the front nose as illustrated in
Fig. 28-16, then remove the clutch core assembly ofl
the compressor shaft.

5. Using a 10 mm socket with a ratchet handle
attached, remove the iour bolts securing the front
nose to the front end plate as illustrated in Fig. 28-
17. Lift the front nose off the compressor shaft as
illustrated in Fig. 2B-18, then remove the square
sectioned 'O' ring from the end plate.

--IEry--E-z c-

Figure 2B-15

Figure 28-16

Figure 2B-17

- ^.-

Figure 28-18
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6. Install the 'O' ring protecting tool AU261 over the
end of the compressor shafi then install the seal
head removal and installation tool 41267 over the
protectrng tool and compressor shafl, as illustrated in
Fig. 2B-19. Depress then rotate the tool in a
clcckwise direction to engage cutouts in bottom ol
'lool with seal head retainer, then remove the seal
head.

Depress arms of the seal seat removal and installa-
ricr tool AU260 and install the tool into the inside ol
the seal seat as i l lustrated in Fig. 28-20. Allow the
ends of the tool to expand and engage into recesses
on the base ot the seal seat. Using a pulling action,
lift seal seat out of seal head.

Depress arms of the seal seat removal and installa-
tion tool AU260 and install the ends of the tool in
between the base of the metal cap retainer to which
the felt seal is attached and the front nose. Carefully
work the ends of the tool around the base of the felt
seal retainer, then using a pull ing action, l i ft felt seal
assembly out of the front nose as illustrateo rn
Fio- 28-21.

Reassembly
1. Install rhe felt seal assembly onto the felt seal

assemb y rnstall ing tool AU262, then install the seal
assembry firmly into the bore ol the front nose. as
il lustrated tn Fig. 28-22.

Figure 2B-19

Figure 28-20

Figure 2B-2't

Figure 28.22

- . ) .  -  -  -^
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2. With the seal seat installed on the end of tool
AU260, apply refrigerant oil to the seat 'O' ring, then
insiall the seal seat into the bore o{ the front nose
with the 'O' ring uppermost- Using the felt seal
assembly installing tool AU262 located on top of the
seal seat, exert sufficient downward pressure to
correclly install seal seat.

NOTE: Refer to cautionary paragraph at start of Dis-
assembly procedures.
3. With 'O' ring protecting tool AU261 installed on end

of compressor shaft and with seal head installed in
end of tool 41267, thoroughly air blow seal head,
then apply refrigerant oil to 'O' ring.

4. lnstall seal head onto compressor shaft illustrated in
Fig. 28-23, then applying downward pressure, rotate
tool and head to align flats on the base of the seal
head with those on the compressor shaft.

5. Remove 'O' ring protecting tool AU261 from end ol
compressor shaft then install square sectioned 'O'
ring into groove on the end Plate.

Align notched edge of front nose with front plate
retaining bolt illustrated in Fig. 28-24 and install the
front nose, ensuring that the square sectioned 'O'
nng on the front plate remains in its groove- Apply
downward pressure on the front nose to overcome
spring tension from the seal head, then install and
torque front nose to front end plate attaching bolts in
diagonal sequence to 14.711.98 Nm.

Figure 28-23

Figure 28-24

lnstall the clutch core assembly to the f ront end
nose, aligning the locating proiection dimple in tne
base of the clutch circlip core assembly with cut cut
in end plate. Using wing circlip pliers J6083, install
clutch core assembly as i l lustrated in Fig. 28-25

*

Figure 28-25
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8. Replace the clutch lead wire and tighten the
retaining clamp. then install the clutch rotor. using
wing circlip p|ers J6083 to to secure the rotor to the
clutch core as i l lustrated in Fig. 28-26.

9. Install the shim(s) to the end of the comoressor
shaft.

NOTE: These shims adjust the air gap (refer air gap
adjUS1ment in subsequent service operations).

10. Instali the clutch armature, aligning flat on end of
compressor shaft with corresponding f lat on
armature. Using turning stop tool AU259 and an
8 mm socket with ratchet handle attached, install
and torgue armature anchor bolt to 9.81r .98 Nm. as
il lustrated in Fig. 28-27.

AIR GAP ADJUSTMENT
Measure air gap between clutch armature and clutch
rotor assemblies, using feeler gauges as i l lustrated in
Fig. 28-28.
Recommended air gap is 0.35 - 0.65 mm. lf adjustment
of the air gap is indicated, remove anchor bolt and
armature clutch assembly (refer preceding instructions)
then adjust shim thickness to achieve the recommended
air gap.

3.5 EVAPORATOR ASSEMBLY
REMOVE

1. Disconnect the battery earth cable.
2. Evacuate the system (refer 'Refrigerant System

Processing' in this Section).
3. Disconnect the inlet and outlet refrigerant pipe

connections i l lustrated in View 'A', Fig. 28-33, from
the evaporator core.

4. Remove transmission console (reler 2.p or 2.3 in the
Body Section ol this Supplement).

5. Remove heater case to panel cover assembly, lower
instrument panel extention, touch switch control
panel and centre nozzle and instrument location
lrame illustrated in Fiq. 2ts-29.

Figure 28-26

Figure 29-27

Figure 2&28
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Figure 2B-3'l

6.

7.

9.

10.

11.

12.

Remove combined instrumenl assembly illustrated in
Fig. 28-30.
Disconnect temperature cable at heater assembly
and partially remove vent/heat control assembly - Do
not disconnect vacuum hoses or electri€l connector.
Remove screws securing left hand and centre of
instrument location cover to instrument panel pad
and frame illustrated in Fig. 28-30.
Remove centre nozle hose assembly and screws
securing right and left hand air ducting to centre air
duct illustrated in Figs. 28-30 and 28-31.
Remove instrument panel compartment and rear
comDartment release button.
Remove left hand upper air outlet assembly and
screw securing left hand ol instrument panel pad to
frame iflustrated in Figs. 2B-30 and 28-32.
Firmly support left hand instrument panel lower and
remove all of the screws securing this panel to the
instrument panel frame illustrated in Fig. 28-32.

13. Flemove left harrd air outlet duct illustrated in
Fig. 28-31, from under left hand side of instrument
panel, taking care not to place undue pressure on
left hand instrument panel lower.

14. From under the instrument panel, disconnect the
drain tube illustrated in View 'A' Fig. 28-33 from the
base oJ the evaporator assemblY.

'1 5. Position a wooden wedge between the left hand side
of the instrument panel pad and the instrument panel
frame to gain access to the two bolts illustrated in
Fig. 28-33, which secure the top ol the evaporator
assembly to the instrument panel frame, then using a
socket enension and a ratchet handle, remove the
bolts securing the evaporator assembly to the
instrument panel frame.
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16. From inside the engine compartment, remove the
two bolts illustrated in Fig. 28-33, securing the front
of the evaporator assembly to the lower dash panel.

CAUTION: Cap or plug evapontor core pipes and
refrigerant tube connections as soon as connections arc
broken to prevent absorption of moisture from the
atmosphere into the system.

17. Remove the clamps il lustrated in Fig. 28-33, which
retain and seal the ends of the evaporator housing
to the heater and blower motor housing assembly,
disconnect the electrical connectors and vacuum
hoses, then carefully remove the evaporator ass

REINSTALL

Reverse removal operations noting the following:
1. l{ the original or a new evaporator is to be installed,

refer to 'Adding Oil During Component Replacement'
in this Section.

2. Leave protective plugs or caps until just before
connecting tubes or hoses to prevent absorption of
moisture from the atmosphere into the system.

3. Install new 'O' ring seals, lubricating them with
refrigerant oil then torque A/C hose connections as
il lustrated in Figs. 2B-5,28-6 and 2B-7.

4. Charge the system as outl ined under 'Refrigerant
System Processing' in this Section.

5. Check out the electrics and air ducts disturbed durinq
the removai and installation ooerations.
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3.6 EVAPORATOR CORE AND PIPE
ASSEMBLY

REMOVE

1. Remove evaporator assembly as described in the
preceding procedures.

2. Remove the spring clips i l luslrated in Fig. 28-34
which secure the upper and lower sections of the
evaporator case together.

3. Remove the heavy mastic insulation material adia-
cent to the expansion valve and inlet and outlet
pipes.

4. Whilst removing the upper section of the evaporator
case, carefully ease the TXV sensor tube illustrated
in View 'A' Fig. 28-34, from the slot in the inside
case.

5. Remove the rubber sealing gasket and the inlet pipe
illustrated in Fig. 28-34 from the evaporator core and
pipe assembly.

6. Carefully withdraw the core from the lower section of
the evaporator case taking care not to contact the
aluminium mesh waler collector screen attached to
the rear section of the pipe and core assembly by
hand.

NOTE: During manufacture, this water collector is chemic-
ally treated to create a slippery surface to accelerate
moisture movement. Acid deposits which can result from
touching this surface by hand can neutralize this chemic-
ally treated surface.

REINSTALL

When installing the new assembly note the following:
1. Drain as much of the original refrigerant oil as

possible from the original evaporator core, then add
the same amount of new refrigerant oil, either to the
original or new evaporator core.
lf the evaporator assembly contains more than 25 cc
of refrigerant oil, assume syslem contains excell oil
and flush system, then add 150 cc of new refrigerant
oil to compressor.

2. Leave protective plugs or caps until just before
connecting tubes or hoses to prevent absorption of
moisture from the atmosphere into the system.

3. Use new 'O' ring seals coated with clean refrigerant
oil when making inlet and outlet tube connections'

4. Leave final tightening of the tube connectrons until
the evaporator is securely installed.

5. Evacuate, leak test, charge and performance test the
system.

NOTE: Removal and reinstallation of the thermostatic
expansion valve and the thermostai and switch assembly
necessitate removal of the evaporator assembly.

3.7 CONDENSOR AND AUXILIARY FAN
ASSEMBLY

REMOVE

1. Disconnect battery earth cable.
2. Evacuate the system (refer 'Refrigerant System

Processing' in this Section).
3. Remove the radiator gri l le, i l lustrated in Fig. 28-35.
4. Disconnect the electrical connectors, then remove

the auxrfrary fan blade from the fan motor assembly

attached to condenser assembly, illustrated in
Fig. 28-36.

5. Remove the screws illustrated in Fig. 28-36 securing
the right hand bracket to the condenser and the
radiator side support panel.

6. Disconnect the inlet and outlet ref rigerant pipe
connectors located on the right hand side of the
condenser assembly.

CAUTION: Cap or plug disconnected connectors on
pipes and on condenser immediately to prevent moisture
being absorbed from the atmosphere into the syslem.

7. Disconnect the horn bracket lead, then remove the
horn and bracket assembly from the lett hand
radiator side support panel.

8. From under the Jront lower valance panel, remove
the two screws illustrated in Fig. 28-36, securing the
right and lett hand brackets attached to the base ol
the condenser assembly.

9. Remove the screw illustrated in Fig. 28-36 securing
the left hand upger support bracket to the radiator
side support panel, then remove the condenser and
auxiliary fan motor assembly.

REINSTALL

Reverse removal procedures. When install ing the new
asser"rbly. note the following:
1. Drain as much of the original oil as possible from the

orginal condenser, then add the same amount ol
new refngerant oil, either to the original or new
condenser.
lf the condenser contains more than 25 cc ol
refrigerant oil, assume system contains excess oil
and flush system. Add 150 cc of new refrigerant oil
to the compressor.

2. Leave protective plugs or caps until just before
connecting tubes to prevent absorption of moisture
from the atmosphere into the system.

3. Use new 'O' ring seals coated wtth clean refrigerant
oil when making inlet and outlet tube connections.

4. Leave final tightening of the tube connections until
the condenser is f inally installed.

5. Evacuate, leak test, charge and performance test the
svstem.

3.8 AUXILIARY FAN
REMOVE

1. Disconnect the battery earth cable and the auxiliary
fan electncal connector located on the left hand side
of the condenser assembly.

2. Remove the conneclor body from the end of the
auxiliary 1an lead, then attach a length of string to
the end ol the lead.

3. Remove the radiator gri l le i l lustrated in Fig. 2B-35.
4. Remove the nuts securing the auxiliary fan to the

condenser, then remove the fan and lead assembly,
leaving enough of the string previously attached to
the fan lead adjacent to the top of the radrator to
facilitate subsequent installation oJ the fan lead.

REINSTALL

Reverse removal procedures.
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3.9 RECEIVER DEHYDRATOR
REMOVE

1. Evacuate the system (refer 'Refrigerant System
Processing' in this Section).

2. Disconnect the inlet and outlet refrigerant pipes from
the inlet and outlet sides of the receiver dehydrator
illustrated in Fig. 28-37.

CAUTION: Cap or plug disconnected connectors on
pipes and on receiver dehydrator immediately to prevent
absorption of moisture from the atmosphere into the
system.

3. Loosen the screw clamp illustrated in View 'A',
Fig. 28-37, then slide the receiver dehydrator out ol
the clamp.

NOTE: lf the receiver dehydrator is left open to the
atmosphere for more than 15 minutes, the receiver
dehydrator should be replaced.

REINSTALL

Reverse removal procedures.
When installing a new assembly note the following:
1. Drain as much ol the original oil as possible from the

original receiver dehydrator, then add the same
amount of new refrigerant oil, to the original or new
receiver dehydrator.
ll the receiver dehydrator contains more than 25 cc
of relrigerant oil, assume system contains excess oil
and flush system. Add 150 cc of new refrigerant oil
to compressor.

2. Leave protective plugs or caps until just before
connecting tubes to prevent absorption of moisture
from the atmosphere into the system.

3. Use new 'O' ring seals coated with clean refrigerant
oil when making inlet and outlet tube connections.

4. Leave final tightening ol the tube connections until
the receiver dehydrator clamp is fully tightened.

5. Evacuate, leak test, charge and performance test the
syslem.

-  POWER STEERING
R ESERVOI R ,-  RECETVER

DEHYDRATOR

---  
MOUNTIi  ( l

5 ERACKE
ffi

scne,// --

18 Nm

VIEW

SIGHT G LASS

Figure 28-37

-..
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4. DIAGNOSIS CHART

NORMAL AIR FLOW

Check that heater tap is of f  wher eve. s on "COLD posr l ron
Check d arr  temperatu '9 at  cutrel  lozzle

NORMAL NOZZLE AIR
TEMPERATUR E

Check for ai r  leaks thrcugh frre
wal l ,  doors.  windows or f rom neater.

HIGH NOZZLE AIR
TEMPERATUF E

FOAMING

System is probably low on refr igerant.

Check for leaks,  repair  and add refr ig-
erant.  l f  foaming st i l l  occurs,  check
for restr ict ion in refr igerant system
between condenser and sight glass.

NO FOAMING

System may be ei ther fu l ly  charged or empty.
Feel  h igh and low pressure prpes at  compressor.
High pressure pipe should be warm; low pressure
pipe should be cold.
l f  p ipes are not indicat ing proper remperatures_
recharge system as recommended. lf nozzle air
temperature is st i l l  h igh,  check evaOorator.

CHECK EVAPORATOR PR ESSURE

HIGH EVAPORATOR OR ]
COMPRESSOR SUCTION PRESSURE

THERMOSTATTC
SWITCH

Check for c lutch cycle.

CLUTCH ON I

Disconnect c lutch

lwire.

LOW EVAPORATOF OR
COMPRESSOR SUCTION PRESSURE

Check evaporator out let  l ine
Out let  l ine warm.

Check for l iquid l ine resr:  cr  on
(Frost  spot on l ine) l f  ror ,
Check for piugged T.X. valve.
l f  not ,

Check for cefect ive T.X. valve by
removrng vaive and blowing through
valve l f  unable to blow through valve
bulb is drscharged. Replace T.X. va ve

CYC LE

o.K

]  CLUTCH
DISENGAGES

Check for s l ipping clurch or s l ipping bel t .
Crgck for suct ion l rne restr ict ion-
Remove compressor,  teardown, inspect for
det?cts and repair .

Check engine cool ing fan and condenser
cool ing fan, and for restr icted air  f low
tnru COndenser.

Check T.X. vatve bulb contact  and rnsulat ion.
Correct  i f  necessary.
Check for refr igerant restr ict ion jn condenser.
Aeiurn bends at  equat elevat ion should be
acprox i  mately same temperatu re.  I  f  te6pg1s1g1s
of bends is appreciably di f ferent.  the cooler bend
ncrcates a restr icted ci rcui t .  Replace condenser i i

restrct ion is found. l f  condenser rs O.K.,  check
tor ai .  in system. To check: Observe nozzle air
temperature and compressor drscharge pressure
whr,e s lowly discharging system at receiver in let
connectron

NOZZLE AIR TEMPERATURE
DROPS AS COMPRESSOR

DISCHARGE PR ESSURE DROPS
t - -

Lea^ test  rurr"- ,  r"p" i r -
as necessar\ ,  d ischarge, ]
evacuate and recnarge. I

NOZZLE AIF TEMPERATURE
I NCR EASES AS COMPRESSOR

DISCHARGE PBESSURE DROPS

T.X. valve super heat
settrng is low. Replace

I T.X. valve

COMPLAINT _ TNSUFFICIENT COOLING

CHECK AIR FLOW

CLUTCH REMAINS
ENGAGED

Clutch is defect ive.
LOW DISCHARGE

rhts55uHE
HIGH DISCHARGE PRESSURE

-=--.



AIR CONDTTIONING 28.31

NO OR LOWAIR FLOW

BLOWER NOT OPERATIT{G

Check blower operat ton

Check for blown fuse, defect ive blower switch,

broken wire,  loose connect ion,  defect ive

blower motor.

NORMAL BLOWER OPERATION

Check {or loose or disconnected air  d!str tbr t ,on roses

Restr icted or leaking air  ducts,  part ia l ly  c losec aLr

out let  valve or c losed evaporator core.

l {  above check is O.K.,  check for ice blockrng eva9o'aio '

ICE BLOCKING
EVAPORATOR

Ai low system to warm up.

Festar i :n-o ne.

Check elaO:.a:or Pressure
mrgd a:a 7 af ler  restart  and

ou i  cc$r ol  e, 'ap3ralor Pressure.

tF: t  r  uJ l  r  r  L

SY;I  TC H

NORMAL EVAPORATOF OR

COMPRESSOR SUCTION PB ESSURE

Check discharge Pressu re

o.K.

Refr ige'at  on svsi .m ls O.K.
' I  .  Check io '  nc:  ! \a ie '  valve shut-ot1

2. Check io-  P'3Pg'  funct ion of  a i

3.  Check fo 'crcPe'oPerat ion and

6. Check for excess or l  rn system

or broken 3er:  at  speeds in e

a) ld le en-o ne f  or  10 minutes

r  SeleCiOr doOr.

sea a.oLnc :emperature door

xcess of  1OO kmih.  To remove excess oi l  rn system

wrlh co. t ro ls set  at  h igh blower and maxrmum co o

4. Non-foam rg s grt  g lass does not alwavs rd cate a fu l ly  charged s\ 's:em. Add approx

200 g R'12 anc obserye performance Dlscharge or recharge s/s lem as speci f ied

5. Check tor c 'cae- seal  arouno evapo)oraio- ca,e.

A svmotcm of excess oi l  is  a s l ipping clutch or be

b) Discharge system, drain and measu'e oi l  f rom compressor i f  the compresso

contains mo'e than 85 cc of  ref 'gerant oi l ,  the system has an or l  overcnarg'

c)  Remove T X. valve.
I  d)  Fturn the remaining components wrth R-11 to remove the excess ot l

e)  Drain the excess oi l  f rom the T.X. valve and instal l  valve'

I  f )  lnstal l  the compressor wi th 95 cc of  new refr igerant oi l '

j  g)  Evacuate and recharge sYstem

Check io 'c lu:cn

C YCLE

CLUTCH OFF

Check electr ical  c i rcu r t

through thermostat ic
switch and clutch solenord

Nra a!a ;

-L!  
,Ln

Ut5tr  !Jrr t r )

Thermostat ic swr: : r
is  defect ive.

CLUTCH O\

Disconnect c lutch wrre

Clutch is defect ive

NORMAL DISCHARGE PR ESSURE
LOW DISCHARGE PRESSURE

Check for restr ict ion in l iquid l ine,

part ia l lY Plugg€d T.X. valve,  or

defect ive T.X. valve Replace T'X'

valve i f  defect ive.

- -
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5. SPECIAL TOOLS

The Compressor Tools are ava able ei ther in k i t  form as Tool  No. AU263, or as separate i tems under their  indiv idual
Tool  number.  A Bel t  Tension Gauge is also avai lable.  These Special  Tools are avai lable f rom.

Kent Moore -  Austral ia Pty.  Ltd.
Uni t  3,  9 Pioneer Avenue,
THORNLEIGH, N.S W 2120.

Teephone. (021 8489717 Terex 22355

FAB RICATE D TRIM CLIP REMOVAL TOOL

0.5 mm

^-o

END CONSTRUCTION
TO SUIT HANDLE
REOUIREMENTS

;- 10.0 mm DIA
v vv

-<_75.0 m_--__>

25.-  
-6.0 mm

l
GAUGE |  ^--  aJ.5 mm 3.0 mm

t_-
{--

9.0 mm-
18.0 mm-

AU263 _ SANDEN COMPRESSOR TOOL KIT

COMPRISING THE FOLLOWING TOOLS

AU261
,O'  RING PROTECTING TOOL

Z
'. I(
\-o 4U262

FELT SEAL ASSEMELY
NSTALLING TOOLAU258

COMPRESSOR HOLDING
FIXTURE

41267
SEAL HEAD R'MOVAL
INSTALLATICN TOOL

AU260
SEAL SEAT REMOVAL
AND INSTALLATION TOOLWING CIRCLIP PLIERS



FRONT SUSPENSION 3.1

SECTION 3

FRONT SUSPENSION
INDEX

Ref. Subject Page I Ref. Subject
1. GEI{ERAL DESCR|PT|ON.............................. 3-1 | 2. FRONT STRUT USAGE

1. GENERAL DESCRIPTION
The front suspension on VK Series models remains the interchangeable with previous Commodore models.
same as on VH Series models, with the exception. ol the Service operations are as described in Section 03 of the
front strut shock absorbers. These have been revised to VB Comniodore Service Manual p/N M3g14S.
suit the differenl variation in vehicle load and to maintain
satisfactory damping control. VK strut inserts are not

2. FRONT STRUT USAGE
All VK Series models have the front strut assemblies
painted black, there is no colour identification as per
previous Commodore models.
For non-standard strut identification, refer to the 'Body
and ldentification Plate'. The plate includes vehicle
optional information if it is fitted with XWs - Outback
Pack or FE-Z Sports Suspension Pack, refer Fig. 3-1 .

Figure 3-1

Page
3-1



REAR SUSPENSION 4A.1

SECTION 4A

REAR SUSPENSION
INDE

Subject Page
GENERAL DESCRIPTION ...................r.......... 4A'1
SERVICE OPERATIONS ........'..............!........ 4A-1

1, GENERAL
The rear Suspension on VK Series models remains the
same aS on VH Series models, with the exception of the
shock absorbers. These have been revised to suit the

x
Ref. Subject Page
3. SPECIFICATIONS ...............-...................r........ 4A-2
3.1 REAR SHOCK ABSORBER USAGE...........I 4A-2

DESCRIPTION
different variation in vehicle load over VH Series models.
Service operations are as described in Section 04 of the
VB Commodore Service Manual.

Ref.
1.
2.

2. SERVICE
Service operations arc as described in the VB Com-
modore Service Manual Part Number M38145.
NOTE: Any service operation that requires the removal
and reinstallation of the upper control arm to axle
attaching bolts, on installation they must be inserted in
an inward direction, Refer Fig. 4A-1 .

OPERATIONS

Flgure 4A-l

-^ar- . -



44.2 REAR SUSPENSION

3. SPEC|F|CAT|ONS

3. 1 REAR SHOCK ABSORBER USAGE

XWs - Outback Pack
FEz -  Suspensron System Pack

NOTES

MODE LS
IDENTIFICATI ON EXTENDED

LE NGTHLABE L 
(mm )

COLOUR

Al l  19 Styles (Sedans)

Exc. XWS/FE2

Al l  35 Styles (Stat ion Wagons)
Exc. XWS/F E2 522.5/528,5 Black

19 Styles (Sedans)

with xw5 ,  FE2 
vG f f i1/635 Yel low

35 Styles (Stat ion Wagons)r I  LG 523.51527 .5With XWSiFE2 | Yel low

1 9 Styles (Sedans)

With FEz 582/588 j  Black



REAR AXLE 48.1

SECTION 48

REAR AXLE
INDEX

Ref. Subiect Page I Ref. Subiect Page
1. GENERAL DESCR|PT|ON.............................. 4B-1 | 2. SERVTCE OPEBAT|ONS................... 4B-1

1. GENERAL DESCRIPTION
There are two different size Salisbury Rear Axle 2. A Salisbury type axle with 1gO mm diameter ring
Assemblies used with VK Series models. gear is used on models with s.O litre engine.
1. A Salisbury type axle with 178 mm diameter ring Limited slip differential is avaitabte on all models.

gear is used as standard eguipment on all models
except those with the 5.0 litre engine.

2. SERVICE OPERATIONS
There have been some revisions to the rear axle
assemblies for VK compared with those fitted to VH
Series models.
1. The hypoid pinion has been shot peened.
2. The ditlerential pinion shaft has been nickle plated.
3. The hypoid pinion bearing spacer has been surface

hardened, by a process of nitro carburizing.
NOTE: Components from previous Holden models must
not be substituted for the above components when
overhauling the rear arde assemblies on VK Series
models.
The remainder of the axle components are identical to
those used on previous Holden models.
For servicing and overhaul procedures refer to the VB
Commodore Service Manual Part No. M38145.



PROPELLER SHAFT & UNIVERSAL JOINTS 4C-1

Ref.
1.

sEcTtoN 4c
PROPELLER SHAFT & UNIVERSAL JOINTS

INDEX
Subject Pqge I Ref. Subject page
PROPELLER SHAFT IDENTIFICATION...... 4G1 I 2. UNIVERSAL JOINTS IC]T

1. PROPELLER SHAFT IDENTIFICATION
The following chart sets out the propeller shaft usage for
VK Series models.

ENGI NE TRANSMISSION

PROPELLE R SHAFT

PART NO. COLOUR

3.3 l i t re
EST

MC6 ll s2o24162 | B LACK
1l r  

wi th grey band

M4o i l  gzoz41 63 | a LAcK
i  141i th v io let  band

M76 |  92024160 I  eLACKwith
l l  I  opal ine green band

2. UNIVERSAL JOINTS
On VK Series models, with the EFI engine, the propeller The phasing of the front
shaft is fitted with universal ioints the same as used on shafts fitted to 3.3 litre
5.0 litre models. parallel to 90o apart.
For service operations refer to Section 04 of the VB
Commodore Service Manual Part No. M38'145.

and rea( yokes on propeller
models, has changed from

3.3 l i t re B LACK with
sky blue band

DARK GREEN
with whi te band



BRAKES 5.1

SECTION 5

BRAKES
IND

Ref . Subject
1. GENERAL INFORMATION .........r.........r..-.....
1.1 SERVICE NOTES . . . ' . . . . . . . . . . . r .o. . . . r r . . . . . . . . ! . r . r . . . . . . .

1.2 BRAKE BOOSTER - 6 CYLINDER ........,..D't
2. SERVICE OPERATIONS .................r...r..r.-.....
2.1 BRAKE FLUID CHANGE................................

Page
5-1
5-1
5-1
5-2
*2

EX
Ref.
2.2

NFORMATION
on all 6 cylinder VK models, the brake system for VK is
similar to VH models.

3.
4.

Subject Page
BRAKE BOOSTER...........,................., 5-2

RgmOV€.. . . . . . - . . r . . . . . - . . . . . . . . . . . . . ro. . . . r . . . . . . . . . . . . . . r  5-2

ReinStall .-......-...r........................... '......... 5-g
SPEC1F1CAT|ONS.... . . . . . . . . . . . . . .r . . .r . . . . . . . . . . . . . . . . . . . . .  5-4
TORQUE WRENCH SPECIFICATIONS.... . . . .  5.4

With the exceptlon
and modified brake

1. GENERAL
non-serviceable brake booster
to suit master cylinder position

ofa
pipes

1.1 SERVICE NOTES
The polyglycol brake fluid used in VK Series models is
hygroscopic and absorbs moisture f rorn the air through
the brake hoses etc. The boi l ing resistance of the f luid
decreases as the moisture content increases and so the
possibility of a vapour lock under heavy braking condit-
ions increases with the age of the fluid. Therefore, for
maximum brake effectlveness, a two yearly change of
brake fluid is rnandatory.
To prevent the absorption of moisture from the air, it is
recommended that the brake f luid be stored in small
(500 ml) containers and that any surplus f luid remaining
in a container after use be discarded.

NOTE: The approved brake fluid (GMH Spec-
if icat ion HN1796) is avai lable from GM P & A in 500 ml
containers under part number 92018952 and 250 rnl
containers, part number 92018951. lf pressure bleeding
equipment is used, it must be of an approved type with a
diaphragm separatrng the brake fluid from the air.

CAUTIOAT; Brake fluid ls extremely damaging to paint. lf
f luid shoutd accidentally touch a painted surlace,
immediately wash from paint and clean painted sur-face.

1.2 BRAKE BOOSTER . 6 CYLINDER
A single diaphram brake booster is fitted to all 6 cylinder
VK models. The brake booster is similar to that used on
JB Camira models. The booster cannot be serviced and
must be replaced if defective.



5-2 BRAKES

2. SERVICE OPERATIONS

2.1 BRAKE FLUID CHANGE
1. Thoroughly clean master cylinder especially around

wheel brake l ine connections.
2. Disconnect wheel brake lines from master cylinder

and remove reservoir cap.
3. Allow master cylinder to drair, until empty. (Refer

Fig.  5-1)
4. Fill master cylinder reservoir with f resh, specified

brake fluid from a sealed 500 ml container and
ensure reservoir is at least half full for remainder
of procedure.

5. Allow fluid to flow from open connection ports until
f luid is free of air.

6. Reconnect wheel brake pipes to master cylinder and
tighten to torque specified at end of section.

7. Bleed at each wheel using diaphragm type pressure
bleeding equipment, until f luid removed is free of air.

NOTE: lf pressure equipment if not available, proceed to
bleed brake system manually (at least 6 pumps per wheel
brake).

8. Loosen left hand caliper bleed screw.
9. Remove left hand caliper anchor plate retaining bolts.

(See Fig. 5-2)
10. Hold cal iper upside down and remove bleed screw to

drain contents of caliper into suitable receptacle.
1 1. Hand t ighten bleed screw and reinstal l  cal iper

assembly.
12. Tighten anchor plate retaining bolts to torque specifi-

ed at end of section.
13, Repeat step 8 to 12 tor r ight hand cal iper assembly.
14, Bleed front cal ipers.

2.2 BRAKE BOOSTER
REMOVE

Disconnect electrical lead and three brake pipes from
master cyl inder. (Refer Fig. 5-3).
|.Jnscrew nuts securing master cylinder support
bracket to adjacent spring tower. (Refer Fig. 5-3)
Remove master cylinder to bracket bolt and remove
bracket. (Refer Fig. 5-g).
Remove nuts securing master cylinder to power
booster studs. (Refer Fig. 5-3).
Remove master cylinder taking care not to disturb
power booster push rod.

NOTE: Do not depress brake pedal with master cytinder
removed or reaction disc may become dislodged In
booster.

1.

2.

3.

4.

5.

Figure 5-1

Figure *2

D ISC
ROTOR<

. / \

4

')

CALIPER
ANCHOR P LATE
R ETAIN ING
BOLTS2t

ERAKE CALIPER

BRAKE
EOOSTER

B RACK ET

Figure 5-3
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8.

9.

6. Remove vacuum hose from brake booster body'

7. Remove two brake booster assembly retaining nuts

at brake pedal support, from inside the vehicle.

(Refer Fig. 5-4)-

Remove brake push rod retaining clip and washer
from brake pedal and lift push rod off brake pedal

stud. (Refer Fig. 5-5)
withdraw booster assembly from engine
compartment. Remove bracket and gasket from

booster studs.

REINSTALL

1. Locate bracket and gasket on booster studs.

2. Place booster assembly in position and fit push rod
over brake pedal stud. Refit washer and clip to stud'

3. Reinstall two booster retaining nuts and tighten to
torque specified in rear of Section-

4. Refit vacuum hose to booster body'

5. carefully position master cylinder over power booster
push roo' and retaining studs and torque retaining

nuts to torque specified at end of this Section.

Resecure support bracket to spring tower and master

cylinder.
6. Tighten all bolts to torques specified at end of this

Section. Bleed brake system. lf pressure bleeding is

employed, the brake lines must be reconnected to

rnaster cylinder before commencing bleeding
procedure.

Figure 5-4

Figure 5-5

WASHER

telPr-@v +_ \J/
PUSHROD .-PUSHROD

BRA KE
STU D

- -,



5.4 BRAKES

3. SPECIFICATIONS

Brake Flu id

Brake Booster fusembly
Type
Vacuum Piston Diameter

4. TORQUE WRENCHSPECIFICATIONS

GM Speci f icat ion HN1 796
(GM P & A Part  No. 92018952 -  500 mts)

92018951 -  2b0 mts)

Single Vacuum Suspended
230 mm

Nm

20-25
15-18
20-25
19-28

1.4 -  1.8
70-85
8-11

Brake Booster Retaining Nuts
Master Cyl inder to Bracket Bol t
Master Cyl inder Bracket to Panel  Nuts
Master Cyl inder to Brake Booster
Pressure Di f ferent ia l  Warning Switch
Cal iper Anchor Plate Retaining Bof ts
Brake Pipes to Master Cyl inder Nuts .  .

-ta -



ENGINE MECHANICAL 6A.1

SECTION 6A

2.4

2.5

3.

1. GENERAL
Three different engines are released for use with VK
Series models.
A 3.3 litre engine equipped with Electronic Spark Timing
(EST) is standard equipment on SL and Berlina models.
A 3.3 litre engine with Electronic Fuel Iniection (EFl) is
standard on Calais and available as an option on all
sedan models with automatic transmission.

Ref.
1.
1.1

1.2

2.
2.1
2.2

Subject
GENERAL DESCRIPTION ..............................
3.3 LITRE ENGINE WITH ELECTRONIC
SPARK TlitlNG (EST) ......r.................!.'..t.t...
3.3 LITRE ENGINE WITH ELECTRONIC
FUEL INJECTION (EFI) ....,..r!.......r..r....r.........

Inlet ManifOld ........r.r.rr....-...........r....r....
EXhaUSt SySteJf l  . . . . . . - . . . . . . . . . . . . r r i r rrrrrrrrrrroo

SERVICE OPERATIONS ................................
coilPRESSIoN TEST ....r.......-.......................
GYLINDER HEAD (EST) ....'.....r....r..........!....

Rem OV€ . . . . . . . . .  r . . . . . . . . . . !  r r .1. . . . . . .  . . . . . . . . . . . . . . . . . . .  t

ENGINE MECHANICAL
INDEX

Page
6A-1

6A-2

6A-3
6A-4
6A-4
6A-4
6A-4
6A-5
6A-5

Subject Page
CYLINDER HEAD (EFl).................................. 6A-5

RgmOV€.............r.....r.r..r............r.......r...... 6A-5
RginStall ......r......r...r,........................-...... 6A-7

ENGINE ASSEMBLY (EST)....................-....... 6A-7
RgmOV9..............r..r.................'..........r..... 6A-7

ENGINE ASSEMBLY (EFl) ............................ 6A-8
RemOV€.t.........r...........r........................!..r 6A-8

ReinStall .............r...,....r........................... 6A-1 3
TORQUE WRENCH SPECIFICATIONS........ 6A-13

Ref.
2.3

DESCRIPTION
The 5.0 litre VB engine with automatic transrnission.
which carries over from the VH Series, is available as an
option on all models.
The changes to the 3.3 litre engine have been rntroduced
to reduce emissions and improve fuel economy. A
surnmar/ of the modifications used for each 3.3 litre
engine fol lows.



6A-2 ENGINE MECHANICAL

1.1 3.3 LITRE ENGINE WITH
ELECTRONIC SPARK TIMING (EST)

This engine uses the Bosch Electronic Spark riming
system, refer Section 6D, lgnition System, of this Supple-
ment for details.
Detailed revisions have been made to the following
engine components, to suit the requirements of the EST
engine.
The cylinder head and inlet valves incorporate changes
to improve gas flow refer Figs. 64-1 and 6A-2.

Cylinder head gasket, has a pigmented dark brown colour
for identification, and is of a heavy duty construction.
Spark plugs, copper cored with thicker electrodes.

The cyl inder head is also revised to accept the air pump
type Air Injection Reactor system. The cylinder block has
been modified at the rear to accept the mounting of the
EST speed sensor, refer Fig GA-3
The flyrrheel and torque converter assemblies have three
timing pins added around their circumference. There is
also a dowel pin added to the rear face of the crankshaft
to accurately locate the flyr,vheel or automatic drive plate.
Pistons have been revised to suit the engine operatrng
characteristics.

Figure 6A-1

Figure 6A-2

y 'V K'  3.3 LITR E
\
\  f  'VH'3.3 LITRE
\ \

\\-<
\ \

\
\ ,  \ - 'VH'3.3 LITRE

SPEED SENSOR

SENSOR MOUNT

ff

Figure 6A-3



ENGINE MECHANICAL 6A.3

1.2 3.3 LITRE ENGINE WITH
ELECTRONIC FUEL INJECTION (EFl)

This engine uses the Bosch LE-2 Jetronic Fuel Iniection
system. Refer Section 6C of this Supplement for details.
Detailed revisions have been made to the following
engine components, to suit the requirements of the EFI
engine.
The cylinder head and inlet valves incorporate changes
to improve gas flow. Refer Figs. 6A-4 and 6A-5.

Spark plugs, copper cored with thicker electrodes.

Exhaust valves, with improved material specifications, are
identified by a forged 'S' in the valve head recess. Refer
Fig. 6A-6.

Cylinder head gasket, has a pigmented dark brown colour
for identification, and is of a heavry duty construction.

Camshaft: Cam profiles have been revised. For valve
timing details refer chart below.
NOTE: Timing includes ramps. Opening ramp 26o
Closing ramp 32o.

Pistons have been revised to suit the engine operating
characteristics.
Timing Gears: Revised gear tooth design for camshaft
drive gear set and improved material for steel crankshaft

9ear.
The timing case cover has been modified with the
addition of an oil redirection rib (Fig. 6A-7). This allows
additional oil f low to the timing gears.

Figure 6A-4

Figure 6A-5

Figure 6A-6

Figure 6A-7

/-  ' .K 33LrrRE

_.VH' 3.3 LITRE

T
a-

,1 . :- ' ." ; ' - '14

\
\  \ - 'VH' 3.3 LITR E

-_, ! /K'3.3 LITRE

I  nclud ing R a mps

lnlet  Valve Opens BTC
Closes ABC
D u rati on

Exhaust Valve Opens BTC
Closes ATC
Durat ion

Valve Open Over laP

-  OIL REDIRECTED RIB

t-



6A-4 ENGINE MECHANICAL

INLET MANIFOLD

A new ram tuned inlet manifold is used to optimise mid
range torque. lt has the diameter and length of the
runners tuned so that a positive pressure pulse arrives at
the inlet valve just prior to its closing. This forces extra
air rnto the cylinder giving a pressure charging effect
which can be as high as 15 kPa.

EXHAUST SYSTEM
A substantial power and torque increase has been
achieved by the use of exhaust extractors in conjunction
with a single exhaust systern.
The exhaust extractors, which are manufactured f rom
stainless steel, nave a low heat retention, helping to
minimise under hood ternperatures.
For further details of the exhaust syst€ffi, reter to
Section 88 of this Supplement.

2. SERVICE OPERATIONS
For service and overhaul operations not listed in this
Supplement, refer to the lmproved performance L6 and
V8 Engine Service Manual, Part No. Mgg3g8.

2.1 COMPRESSION TEST
on EFI equipped vehicles, the control relay must be
remcved f rom the f use box (refer Fig. 6A-10), before
commencing a compression test, to prevent the inject ion
of fuel which may be blown out the spark plug holes

Figure 6A-8

Figure 6A-9

K"

Figure 6A-10
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2.2 CYLINDER HEAD (EST)
REMOVE
Removal procedures for the cylinder head on an engine
equipped with EST are the same as for a VH LO rnodel
with the air pump Vpe Air Injection Reactor system.
The only additions are the disconnection and removal of
wiring at the throttle position switch, coolant temperature
sensor and engine speed sensor, refer Fig. 6A-1 1.

2.3 CYLINDER HEAD (EFl)
REMOVE

1. Disconnect battery earth lead. Carry out removal
operations outl ined in 3.9 'Air Flow Duct' and 3.1 1
'lnlet Manifold' in Section 6C 'Fuel Iniection' of this
Supplement.

2. Secure exhaust extractors away from the cylinder
head.

3. Remove the radiator pressure cap, drain the radiator
by removal of lower radiator hose-

CAUT/rOIT; tf the cooling system ts hot, the radiator cap
must not be removed quickly - it should be rotated slowly
to the first stop, which permits the pressure in fhe system
to release stowty through the overtlow pipe. The cap
must not be removed completely until all escape of
steam has ceased, or there is a danger of water or
steam scatding the operator. Do not tilt the cap during
rotation to the first stop or some steam may escape
through the top of the radiator neck instead of through
the overtlow pipe.
4. Remove top radiator and heater hoses.

5. Depressurize fuel system aS per 3.2 'Depressurize'
Section 6C of this suPPlement.

6. Remove fuel return line mounting bolts from rocker
cover and engine side plate- Refer Fig.6A-12'

T. Disconnect fuel return line frorn flexible fuel hose
and plug open end with a suitable plug.

8. Disconnect electrical connector from auxiliary air
valve.

Figure 6A-11
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Figure 6A-12
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9. Disconnect throttle cable from mounting bracket.
Refer Fig. 64-13.

10.

11.

12.

13.

Remove fuel hoses from fuel damper,
suitable plugs. Refer Fig. 6A-14.
Remove cruise control power unit bracket
to cylinder head bolts and remove bracket
Refer Fig. 64-14.
Disconnect high tension wires and remove spark
plugs, disconnect coil positive and negative wires
and remove coil attaching bolt and coil.
lf fitted with air conditioning, loosen drive belt idler
pulley and disconnect drive belt.

14. Remove compressor mounting and bracket bolts and
position compressor and bracket away from the
cyl inder head. Refer Fig. OA-15.

NorE: Do not bend metal pipes at compressor. This
could lead to fracture of the pipes.
15. Remove the ventilation valve, valve rocker cover

attaching bolts, the cover and gasket.
16. Remove rocker arm pivot borts, rocker arm pivot,

rocker arms and push rods.
NOTE: Remove each set (one set per cylinder) as a unit.
It is important that the originar rocation of all pivots and
arms is retained on assembly. For this purpose, parts
should be placed rn a special rack, Tool No. 6A35.
17. Remove the cyl inder head bolts, cyl inder head and

gasket. Place cylinder head on two blocks of wood
to prevent damage.

plug with

mounting
assembly.

Figure 6A-13

Figure 6A-14
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TO AUXI LIARY AI R
VALVE

OUNTI NG
PLACES)

BO LT

COMPR ESSOR

COMP F ESSO R
MOUNTI N G

PULLEY J

ADJUSTING

BO LT

ENSURE NUT IS RETIGHTENED
AFTER BE tT ADJUSTMENT
REFER SECTI ON 28 FOR DETAI

Figure 6A-15
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REINSTALL

Installation is reversal of removal instructions. However,
additional'Service Operations', 'Cleaning and Inspection'
as described in the lmproved Performance LO and V8
Engine Service Manual, Part No. M38388, must be
carried out.
Attention must also be paid to the following items.
Correct adjustment of the throttle cable and cruise
control power unit cable, Service Operations 3.3 and 3.4,
Section 6C, 'Fuel Injection', of this Supplernent.
Check for fuel leaks hs described in Service Operation
3.2 'Leak Testing', Section 6C, 'Fuel Iniection' of this
Supplernent.

2.4 ENGINE ASSEMBLY (EST)
REMOVE

Removal procedures for a 3.3 litre engine equipped
with EST are the same as for VH LG models with the
air pump type Air Injection Reactor system.
The only additions are, the removal of wiring
connections at the throttle position switch, coolant
temperature sensor and engine speed sensor. Refer
Fig. 6A-16.

NOTE: The speed sensor must be removed from the rear
of the cylinder block before separating the cylinder block
and the transmission. Refer Fig. 6A-1 7.

1.

2.

Figure 5A-16

Figure 6A-17
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FAN SHROUD -

Figure 6A-18

2.5 ENctNE ASSEMBLY (EFt)
REMOVE

1. Disconnect battery earth lead.
2. Remove bottom radiator hose and drain cooling

system. Rernove top rediator hose. Disconnect
automatic transmission cooler lines from radiator.

3. Disconnect radiator fan shroud from radiator. Re-
move upper radiator support clips, lifi up radiator.
From the front of the radiator, disconnect the low
coolant sensor wire, if so equipped. Refer
Fig.  6A- 1 8
Remove radiator, taking care not to damage low
coolant sensor, remove shroud.
Drain oi l  pan.
Remove air f low duct as per Service Instruct ion 3.9,
Section 6C 'Fuel Inject ion' of this Supplement.
Remove engine hood.
Loosen generator, and if fitted, power steering pump,
air condit ioning compressor and remove driv-e belts.
Refer Fig OA-19.

9. Disconnect brake booster vacuum hose f rom inlet
manifold.

ry

, -  UPPER
S UPPORT
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4.

5.
6.

7.

8.

/
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S ENSOR

VIEW

^_ RADIATOR
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WATER PUMP
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CONDITIONING
COMPR ESSOR

CRANKSHAFT

POWER
STEERING
PUMP

tr

Figure 6A-19
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10, Disconnect cannister to throttle body purge hose,
from cannister. Refer Fig. 6A-20.

1 1. Rernove four retaining bolts from the cooling fan
assembly, remove fan and associated parts.
Fig. 6A-21.

12. On models with air conditioning,
pres$r and mounting bracket from
Fig. 6A-22) and support it out of
disconnecting the hoses.

remove the com-
its position (refer
the way without

Flgure 6A-20

Flgure 6A-21

Figure 6A-22
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13.

14.

Remove power steering pump mounting and adjus-
ting bolts (refer Fig. 64-23) and support pump out of
the way without disconnecting the hoses.
Disconnect heater hoses from engine.

Drsconnect wiring harness connections f rom starter
motor, generator and engine earth f rorn generator
bracket. Refer Fig. 6A-24.

Disconnect winng connections at oil pressure sender
unit, coolant temperature sender, ignition coil and
auxiliary air valve Refer Fig. 64-25.

15

Figure 6A-23

Figure 6A-24

16.

PULLEY ADJUSTING
BOLT

POWE R
STEERING

PUMP

IN ESS

JS IB LE
N5l

\
t

RING HARI
floN -]
-=l

I
I
IFU

/  Lt f

a
1,"(STARTER SOLENOI D)

\- I -  f i IE D LE AD
(GENERATOR)

VIOLET LEAD BLACK LEEO )
(STARTE R SO LE NOI D) (CON N ECT TO E N G. B LOCK}

rM

\

AIN WIRING HARN. CONN.

,  LT. GREEN, PINK &
' , ,  oRANGE LEADS . .(TRANSMISSION HARNESS) i .

. - - -v

\  , , -DK GREENLEAD

T4// 
(cooti l lrEyP)

I*_, . !  _ _. , ,  ,

-:  

:  ^€ 9.R5f q BLACK LEADS IN
t r
\ t

: :  SLEEVE-- (AUXILIARY AIR VALVE)

DK. 3 LUE ,-e oo ]  ; "  /ss.  .REEN LEAD
(O I  L PR ESSUR E) (A/C COMPRESSOR )

EXC. C6O TAPE BACK
BRCWN LEADINSLEEVE- TOHARNESSWITH
(IGNITION COIL) GM658M

5

Figure 6A-25



ENGINE MECHANICAL 6A. 11

17. Disconnect auxiliary air valve hose f rorn inlet
manifold. Disconnect throttle cable fronn bracket, and
if so equipped, cruise control power unit cable from
throttle body and vacuum hose from vacuum adaptor
as rear of inlet manifold. Refer Fig 6A-26.

Depressure fuel system as per 3.2 'Depressurize',
Section 6C, of this Supplement.
Remove fuel l ines from fuel damper and plug with
suitable plugs.

18.

19.

20 Remove bracket mounting
remove bracket assembly.

to cylinder head bolts and
Refer Fig. 6A-27.

Figure 6A-26

Figure 6A-27

21 . Remove winng connectors from fuel injectors, throttle
position switch, coolant temperature sensor. Refer
Fig. 6A-28. To avoid damage, do not pull on wires at
the connectors,
Remove f lexible f uel hose from fuel return l ine at
engine side plate,
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23. Plug
pl  ug.

open end
Refer Fig.

of flexible fuel hose with a suitable
6A-29.

24.

25.
26.

27.

28.

Remove vacuum hoses from vacuum adaptor at the
rear of the inlet rnanifold, remove adaptor. Ref er
Fig. 64-30.
Raise the vehicle and place on jack stands.
Disconnect the gear shift from the transmission, refer
to VB Commodore Service Manual, Clutch and
Transmission Section.
Remove the speedorneter cable frorn the extension
housing, or if fitted. disconnect speed sensor wires at
the extenslon housing. Disconnect detent solenoid
wire and TCS swtch from the transmission.
Remove tailshaft and insert a protector in the end of
the transmission extension housing to prevent loss of
f  lu id

Flgure 6A-29

Flgure 6A-30

29. Install rool No. oAgT engine lift ing hook or equ-
ivalent, raise engine slightly and remove the f ront
engine mountrng to crossmember bracket through
bol ts.  Refer Fig.  6A-31.

RETURN LINE
MOUNTI NG
BOLT

F LE X I  B LE -
FUEL HOSE

RETURTTT ilrr r
\  

- - -  
- -  MOUNTING BO LT{

L FUEL RETURN LINE

VACUUM
ADAPTOR

k' --'id 
^gojtG:-)A.b wX

) 'R,M$
f)\( -'(Sl

'm ^F

-#di,)o-{{ \ .^
cRossMEMEER r 

t t ' r \  
: : ,

BRACKET THR.UGH B'LT 
V1

Flgure 6A-31



ENGINE MECHANICAL 6A-13

30. Disconnect exhaust system from exhaust extractors.
Refer Fig. 6A-32.

31 . Remove engine rear crossmember.
32. Raise the engine with the front tilted upwards and lift

the engine and transmission out of the vehicle.

REINSTALL
1. Installation is reversal of removal.
2. Refer Section 6C, 'Fuel Injection' in this Supplement

for conect hose and electrical connections.
Add recommended oil and coolant.
Check fuel system for leaks as described in service
operat ion 3.2 'Leak Test ing'  Sect ion 6C, 'Fuel  In-
ject ion',  in this Supplement.
Start engine, check and adjust ignition timing, and for
full throttle opening, check for air leaks.

Check for oil and coolant leaks.

3.
4.

5.

6.

3. TORQUE WRENCHSPECIFICATIONS

Flgure 6A-32

Nm

30-40
54 t l  r rst  torque )

102 r iq3i  torque)

30-38
3-6
8 -  10

25-30
8-11

20-27
20-27
40-54
20-25
12-16
40-51
27 -36
34-46
34-46
40-50
24 -32

Engine Speed Sensor to Cyl inder Block Bol t
Cyl inder Head to Cy l inde r  B iock

Rocker Arm Pivot to Cylrnder Head
Rocker Cover to Cyl inder Head
Fuel Return Line Mount ing Bol ts
Fuel  Return Line to Pressure Regulator Nut .
Air  Flow Duct Mount ing Bol t
Air  Flow Duct Mount ing Bracket to C'Tl inder Head Bol t
Air  Condi t ioning Compressor Mount ing Bol ts
Compressor Bracket Bol ts
Al ternatcr Mou nt ing Nut

Al ternator Adjust ing Bol t  .
Power Steer ng Pump Mount ing & Adjust ing Bol ts

Cool ing Fan Reiarning Bol ts
Engine Mount ing Nuts

Rear Transmissicn Mount ing Bol ts
Rear Crossmem ber Mount ing Bol ts

Exhaust Clamp Nuts

DISCON N ECT
H ERE
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SECTION 68

ENGINE COOLING
INDEX

Ref. Subject Page
1. GENERAL DESCR|PTION.................!r........... 68-1
2. SERVICE OPERATIONS ..,.....................or...... 68-1

1. GENERAL DESCRIPTION
The cooling system employed on VK Series models is All VK 3.3 litre engines have the thermostat housing, fan
canied over from VH, with only a few minor changes. pulleys and fan belt from the L6 2.8 litre VH engine.
The radiator overflow/windscreen washer bottle has been
redesigned and repositioned (Fig. 68-1).

2. SERVICE OPERATIONS
Service operations are as described in the VB and VH
Series Service Manuals, except where noted in this
Section.

2.1 RADIATOR
OVERFLOW/WINDSHIELD WASH ER

BOTTLE
REMOVE

1. Remove radiator overflow cap from bottle.
2. Disconnect windshield washer hose and electrical

connector from washer pump.
3. Remove two mounting screws (Fig. 68-1) and lift

bottle assembly out from its position.

REINSTALL

1. Installation is reversal of removal.
2. Fill the radiator overflow boille up to the required

level, as indicated by the mark on the outside of the
bottle.

3. Fill up windshield washer bottle and test washer
operation.

Ref. Subject Page
2.1 RADIATOR OVERFLOW/WINDSHIELD

WASHER BOTTLE .................................,........ 6B-1
RgmOV€..... . . . . . . . . . .o.... . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . .  6B- 1
ReinStall  . . . . .r. . . .r. . . . . . . . .o.... . . . . . . .-. . . .-. . . . . . . . . . . .  6B-1

2.2 COOLING SYSTEM . FLUSH SYSTEM ...-.. 68-2
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MOUNTING SCREW
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WINDSHI ELD WASH ER BOTTLE

A
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EW

.WINDSHIELD
WASHER HOSE

)<
-/\
'-t/ lp 'c-

I(--_-/.
AD
VE

A 3.0 -  4.0 Nm

Flgure 68-1

2.2 COOLING SYSTEM I FLUSH SYSTEM
1. Place drain tray under vehicle.
2. Remove top radiator hose from thermostat housing.
3. Remove thermostat housing and thermostat.
4. Place water hose into the top radiator hose, tum on

water pressure, and flush untrl water coming from
rylinder head is clear.

5. Flush heater core by removing top heater hose from
thermostat housing aM flush untrl clear.

6. Flush radiator by rernoving bottom radiator hose from
water pump and flush until clear.

7. Remove overflow bottle, as per service operation 2.1 ,
and flush.

8. with the system f lushed clean, replace thermostat
housing gasket and refit all cooling system
components. Mix a coolant concentration of
approximately 21 mls of corrosion inhibitor, GMH
Specification HN1 109, with every litre of clean water.
Add to the cooling system and check for leaks.
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SECTION 6C

ENGINE FUEL
CONTENTS OF THIS SECTION

Subject Page
ELECTRONIC FUEL lNJECTlON....-.r......................... 6C-1
CARBURETTOR (3.3 EST) ...........r.................r.......... 6C-67
5.0 LITRE ENGINE FUEL SYSTEM ..rr......!............. 6C-87

ELECTRONIC FUEL INJECTION
INDEX

Ref.
1.
1.1

Subject
GENERAL DESCRIPTION ....,r.............r,.....o...
MAIN COITPONENT SYSTEMS ...................r

Alr FIOW SyStgm ...r.....r.......r.........r.......r
FUgl SyStem.........D.......r'..................r......
Elgctrical System .t...........r....'.!.............

FUNCTION OF MAIN COMPONENT
SYSTEMS ............................r........t.r............r.....

Air FlOw SyStem r........................r......r.t.
FUgl SyStem .. . . . . . . . . . . . . . . r rrr . r . . r . . . ! . . . . . . r . t ! . r . . .

ElgCtrlcal System ..r........r.'..!.r.......!rr.r...
2. PRINCIPLES OF OPERATION.........r...r,.,...,r
2.1 FUEL INJECTION TIMING ............................
2.2 FUEL INJECTION QUANTIW ...r...r.............r
2.3 ENRlCHMENTS........r.........-.......................r.....

Enrlchmgnt Sensors r.r...................-..r..
Accelgratlon Enrichment ...............t....
Full Throttle (Hlgh Load)
EnflCh mgnt................-............r-..r............

2.4 FUEL SHUT OFF ' COASTING r.....,..!..........
2.5 VOLTAGE CORRECTION FUNCTION ........
2.6 coilPoNENT OPERATION .......-..................

Air FlOw SyStem ..,.'.....................r!'......r
FUgl SyStem . . . . . . . r . r . . . . . . . . . . . . . . . r . r . - . . . . . . . . . r . . . .

Elgctrical Systgm ...r....................-.........
3. sERVlcE oPERATIONS ................................
3. I SERVICE NOTES .....r......r...............................
3.2 FUEL SYSTEM .....o..........................................

Lgak TgStin$ ... '........-.............................
Depressurlzin$ ............................... o......
Fugl Hosgs and G|amps... . . . . . . . . . . . . . . . .r . .

3.3 THROTTLE CABLE ADJUSTMENT..............
3.4 CRUISE CONThOL POWER UNIT CABLE

ADJUSTM E NT .......-..........r........r.-....................
3.5 ADJUSTING IDLE SPEED AND ]TIIXTURE

ldlg Speed Adjustment...............r.r......
ldlg llixture Ad1ustment...........,..........

3.6 AIR cLEANER ELEMENT.............r.........r....-.
ReplaCgmgnt o............... '..... i..............-....

3.7 AIR CLEANER HOUS1NG.....................r........
R g mOV€........ ..... ... .. . .. . . ..............4.....1........

RginStall  . . . . . . . . . . . .  r. . . . . . . . . . . . . . . .-.-.. . . . . . . . tr. . . . . . .

3.9 AIR FLOW METER.........,........-......,.......,........
RgmOV€.. . . . - . . . . . . r . . . . . . . . . . r . r t . . . . . . - . . . . . . . . . t . . . . . . . .

R ginStall  . . . . . . . . . . . . . . . .r. . . . . . . . . . . . . . . . . . . . . . .-. . . . . . . . .
TeSt . . . . . . . . . . . . . - . - . r . r r . . . . . . . . . . . . . . . . . . . . t . . ' . . . . . . . . . . . . .

3.9 AIR FLOW DUCT ....r.r..r.. . . . . . , ' . .r. . . . . . . . . .-. . . . . . . . . . .
RemOV€..... . . . . . . . . . . . . . t . . .r. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
R ei nStall  . . . . . . . . . . .r. . . . . . . . . . . . . . . . . . . . . .-. . . . . .-. . . . . . . .

3.10 THROTTLE BODY .... . .-. . . , . . . . . . .rr..r.. . . . .r.-.. .r.-.. . .
R e m OV € .. '  -. . . .  . . . . . . . . . . . . . . . .  . .  .  .  . . . . . . . . . . . . . . . . . . . . .  ".
RginStall  . .-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .r. . . . ' . . . . . .r." '

Ref . Sublect Page
3.11 INLET MANfFOLD ... . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6C-35

Rgm OV€... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .r . . . .  6C-35
Rginstal I  . . . . . . . . . , , . , . . . . . . . . . . .r . . . . . . . . . . . . . . . . . . . . . . . . .  6C-37

3.12 AUXILIARY AIR VALVE ... . . . . . . . . . . . . , . . . . . . . . . . . . . . . .  6C-37
RgmOv€.. . . . . . . . . . . . .  r . . . . r . r . . . . . r . . . .o. . . . r r . . . . . . . . . . . . . .  6C'37

Rginstal l  . . . . . . . . . . . . .  r . . . . . . . . . . . . . r . . . . , . . . . . . . . . . . r , . . . .  6C-37
TgSt. . . . . . . . . . . . . . . . . . . - . . . . . . . . . r . . . . . .  . . . . . . . . . .  6C'37

3.13 FUEL PUMP.r. . . . . . . . . . . . . . . r . . . . . . . . . .o. . . r . . r , . . . .  6C-38
Rgmov€..... . . . . . . . .r. . . . . . . . .r. . . , . . . . . .  6C-38
Reinstal l  . . . . . . . . . . . . . . . . . . . . .-. .--.. . . .  -r.3... 6C-38
TeStin$ ... . . . . . . . . . . .-. . .-. . . . . . . . . . . . . . . . . . . . . . . . . . . .o....  6C-38

3.14 FUEL DAMPER - REAR ........,....................... 6C-40
R gm OV€..... . . ' . . . . . . . . . . . . . . . . . .-. ' . . . . . . . . . . ' r".. . . . . . . .  6C*f0
RginStall  . . . .".. . . .r. . . . . . . . !r. . . . . . . . . . . . . . . . . . . . . . . . . . . .  6C'40

3.15 FUEL FILTER .... . . . .r. . . , . . , . . . . . . . . . . .r. . .-. . . . . . . . . . . . . . . . . .  6C-40
R gmov g.... . . . . . . . . . . . .r. . . . . . . . . . . . . . . . . . . ! . . . . . . . ! . t .-. , .  6C-40
Reinstal l  . . . . . . . . .  . .r. .r.. . . . . . . . .r. . . . . . . . . . . .  6C-40

3.16 FUEL DAMPER ' FRONT .... . . . . . . . . .r. . . . . . . , . .rr.. . .  6C-40
Rgmov€....-.. . . . . .r r.. . . . . . . . .  r. . . . . . . . . . . . . . . . . . . . . . . ! . . .  6C'40
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6C.2 ENGINE FUEL

1. GENERAL
The Electronic Fuel Inject ion (EFI) used on VK series
vehicles is the Bosch LE-2 Jetronic system.
The LE-z Jetronic is an electronical ly control led fuel
inject ion system which injects fuel at regular intervals into
the inlet ports adjacent to the inlet valves. l t  provides a
method of more precisely metering f uel to satisfy the
various engine operating conditrons.
In a carburettor type fuel system, the intake manifold
design must strike a medium between low and high
speed requirements for air f low. At idle, air f low is very
low and in order to keep the fuel mixed with air,  i t  is
necessary to have small passages to keep up the air

DESCRIPTION
velocity. when power is required, it is desirable to have
as large a manifold passage as possible.
To supply both these requirements the manifold must be
a comprornise which results in passages of such a size
which limits both low and high speed performance.
With EFI systerns, the elimination of the carburettor
enables the induction passages to be designed to
optimize air flow and an increased engine performance
can be expected with the resultant improvement in
volumetric efficiency. Air is induced into the engine
through the inlet manifold, and fuel is injected under
pressure into the inlet valve port.
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Figure 6C-1

1.1 MAII ' I  COMPONENT SYSTEMS
The Bosch LE-z Jetronic Fuel Injection system can oe
divided into three main component systems, they are:

AIR FLOW SYSTEM

COMPRISING:
Air  Cleaner -  Fi l ters inccmrng air  f low for the englne.
Refer Fig.  6C-1.
Air Flow Meter - Measures the air inlet f low and sends
an electr ical signal to the control unit  where the required
au/tuel rat io is computed. Refer Fig 6C-1.
Arr Flow Duct - Transfers air f  low f rom air cleaner to
throt t le body. Refer Fig.  6C-1.

A



ENGINE FUEL 6C.3

Throttle Body - Located between the air flow duct and
the inlet manifold, the throttle body incorporates the
throttle valve with provision f or Exhaust Gas Re-
circulation, spark advance, canister purge signals and
Positive Crankcase Ventilation connection. The throttle
valve is connected to the accelerator linkage and
controls the flow of air into the inlet manifold. Refer
Fig. 6C-1 .

Inlet Manifold - Distributes air to the inlet ports of the
cylinder head. Refer Fig. 6C-1 .

Auxiliary Air Valve - Allows an additional amount ol air to
bypass the throttle valve, to maintain idle stability with a
cofd engine. Refer Fig. 6C-2.

FUEL SYSTEM

COMPRISING:
Fuel Tank - Contains a very fine strainer attached to the
fuel pick up on the fuel gauge sender unit. Also included
in the fuel tank, is a fuel swirl pot, to minimise aeration at
fuel pick up point. Refer Section 8A of this Supplement
for further details.
Fuel Pump - An electric, rotary roller pump. Refer
Fig. 6C-3.

Fuel Damper - Designed to remove fuel pulsations frcm
the fuel system. Two dampers are fitted in the fuel
system. Refer Fig. 6C-4.

Figure 6C-2

Figure 6C-3
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Figure 6C-4
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Fuel Filter The filter contains
Refer Fig 6C-5.

a f ine paper efement.

Fuel lar l  Drstr ibutes pressurized fuel to the injectors.
Refer Fg. 6C-6. l t  incorporates a schrader valve (wrth a
specra fuel resistant valve core) for bleeding down fuel
pressure and carrying out diagnostic procedures.

In jectors Electr ical ly controf  led f  ron the :ontrol  uni t .
The a-ount of  fuel  sprayed rntc the rnlet  ports is
control  ed by the length of  t ime tne :on:rct  uni t  s ignals
the 'n lectors to remain oper^ Refe'  F,g OC-7.

Pressure Fegulator -  Maintains the required fuel  pressure
under al l  load condi t ions.  Refer Fig.  6C-8.
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Figure 6C-5
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ELECTRICAL SYSTEM
COMPRISING:
Control Unit - Processes signals from the engine sensors
to calculate the amount of time the injectors rernain
open. Refer Fig. 6C-9.
Control Unit Inputs - Include: ignition coil, air flow meter,
throttle position switch, engine coolant temperature
sensor, inlet air temperature sensor and ignition switch
position.

lgnition Coil - The control
from the ignition coil. From
unit calculates engine speed.

unit receives ignition pulses
this information the control
Refer Fig. 6C-10.

Figure 6C-9

Figure 6C-10

Air Flow Meter - The control unit receives information
about the engine's load condition from the air flow signal
sent from the air f low meter. Refer Fig. 6C-1 1.

Throttle Position Switch
information f rom the throttle
engine is id l ing or under high

The control unit recerves
position switch when the

load. Refer Fig. 6C- 1 2

Figure 6C- 1 2
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Coolant Temperature Sensor - The control unit receives
information about the engine coolant temperature from
this sensor. The sensor is of a Negative Temperature
Coeff icient design. The resistance of the sensor de-
creases as the engine temperature increases, thereby
al lowing the control unit  to shorten the inject ion pulse
width s ignal .  Refer Fig.  6C-13

Air Temperature Sensor - The air temperature sensor is
located in the inlet passage of the air f low meter housing.
It is also of the Negative Temperature Coefficient design,
and it applies a correction factor to the air flow meter
output signal to compensate lor changes in inlet air
temperature.  Refer Fig.  6C-14.

lgnit ion Switch - The control unit  receives a signal from
the ignit ion switch when the vehicle is start ing, and this
al lows a r icher mixture for start ing. Refer Fig. 6C-1s.

The location of the various cornponents are shown in
Figs. 6C- 1 6, 6C-1 7.

Figure 6C-13

Figure 6C- 1 4

Figure 6C-15
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LOCATION OF COMPONENTS
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1.2 FUNCTION OF MAIN COMPONENT
SYSTEMS

AIR FLOW SYSTEM
Inlet air flows through the air cleaner housing and is
rneasured by the air flow meter. Air continues along the
air flow duct into the throttle body. Air flow to the engine
is controlled by the throttle butterfly opening inside the
throttle body.

During engine warm up, additional air flow is bypassed
behind the throttle butterfly to increase engine speed, by
the action of the auxi l iary air valve. Refer Fig 6C-18.

FUEL SYSTEM
Fuel is drawn from the fuel tank by the electric fuel pump
and it is fed under pressure through the fuel damper.
Pulsations caused by the fuel pump are deadened by the
fuel damper. From the damper the fuel flows through a
fuel filter, and through a second fuel damper to reduce
the fuel pulsations generated by the opening and closing
of the injectors. The fuel continues on into the fuel rail
and then is injected into the inlet ports through the
injectors.
Fuel pressure in the system is governed by the pressure
regulator, in such a manner that the pressure difference
between fuel pressure and inlet manifold vacuum is
maintained at 303 kPa (3 bar). Excess fuel is returned to
the fuel tank by the pressure regulator via the fuel return
line. Refer Fig. 6C-19.

ELECTRICAL SYSTEM
The control unit receives information from the various
sensors and, based on this information, it sends out an
electncal pulse to the injectors, the duration of which
controls the amount of time the injector nozle remains
open
In{ormaton gathered includes, inlet air flow from the air
flow rneter, engine coolant and inlet air temperatures
from their respective sensors and engine speed from the
ignitron coil pulses. Refer Fig. 6C-20.
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Figure 6C- 1 I

Figure 6C-19



' I

6C.10 ENGINE FUEL

o
(\I

I()
(0

o
L

-9tt



ENGINE FUEL 6C-11

Control Unit Signals
The main f unction of the control unit  is to generate
injection pulses, Upon receiving electrical signals from the
engine sensors, the control unit generates a pulse whose
duration (injector opening time) is controlled to provide an
optimum quantity of fuel according to the engine
requirements. Because the opening and closing reaction
time of the injectors is dependant on battery voltage, the
control unit also varies the injection pulse width to
compensate for fluctuations in the system voltage.

IGNITION COI L
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Figure 6C-21
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2. PRINCIPLES OF OPERATION

2.1 FUEL INJECTION TIMING
With many early fuel injection systems, fuel was injected
into the inlet port just prior to the beginning of the intake
stroke.
This is not the case with the LE-z Fuel Injection System.
The signal for inject ion begins with the control unit
receiving ignit ion pulse signals from the ignit ion coi l .
With a six cyl inder engine, there are six ignit ion pulses
for every two engine revolutions (three pulses every
revolut ion). Upon receiving the third ignit ion pulse from
the coil, the control unit sends the signal for injection to
commence. Al l  the fuel injectors are electr ical ly connec-
ted in parallel to the control unit so they all inject
sirn u ltaneously.

Cnc injection of fuel provides only half the required
quantity necessary for the operation of the 4-stroke cycle
of the engine, therefore injection is made twice during
one 4-stroke cycle, i .e. once every engine revolut ion.
Refer Fig. 6C-22.

2.2 FUEL INJECTION QUANTITY
Vehicle engine speed and load are the two requirements
needed to calculate the basic fuel requirements for any
engine operating condit ion.
With LE-z, the speed of the engine is signalled from the
ignit ion coi l  and engine load is monitored by the air f low
meter. The signals from these two sensors provide the
control unit  with data to select the basic fuel rnject ion
quantity.

2.3 ENRICHMENTS
The basic fuel injection quantity is not enough for all
engine operating conditions. Extra fuel quantity is required
for cold starting, engine warm up and acceleration. Refer
Fig. 6C-23.
Various sensors produce electrical signals which are
directed to the control unit so as to provide the extra fuel
quantity.

ENRICHMENT SENSORS

Air and Coolant Temperature Sensors
Enrichment signals are generated from both sensors. The
lower the air or coolant temperature, the longer the
injection signal, the longer the inlectors remain open and
the larger the quantity of fuel injected, until the engine
reaches operating temperature when enrichment
conpensation is no longer required.

Figure 6C-22

Figure 6C-23
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Throttle Position Switch
The switch contains two contact point sets, one monito-
ring the closed throttle position and the other f or high
load.

An enrichment signal is sent to the control unit  when
either of the contact point sets are closed. At closed
throttle, the idle contacts are closed and high load points
are open. At part throttle, both contact point sets are
open. At high load, the closed throttle contacts are ooen
and high load contacts closed.

lgnit ion Switch

The start enrichment signal is generated in the 'START'
position of the ignition switch.
Various fuel enrichment corrections are computed as a
result of these signals in order to provide optimum fuel
inject ion under al l  engine operating condit ions.

Cold Start
When the ignition switch is turned to the 'START'
posi t ion and the engine is ln the'crankrng'mode, the
control unit delivers 3 injection pulses p€r rev and
extra fuel is injected into the inlet ports.

Cold start enrichment can last for a period up to
10 seconds depending on the temperature of the engine.
Refer Fig. 6C-24.

After Start
When the ignit ion switch is released to the 'ON' posit ion
from 'START', the cold start enrichment drops off.  The
'after start' enrichment is provided to compensate for the
sudden decrease in fuel quanti ty from 'START' to 'ON'.
The control unit  mult ipl ies the basic fuel inlect ion quanti ty
pulse by a factor of 1.7 at OoC, this factor decreases
unti l  the engine speed becomes greater than 600 rpm.
Refer Fig. 6C-25

Warm Up
The warm up enrichment provides smooth engine opera-
tion once the engine is started. The control unit agatn
multiplies the basic fuel lnjection quantity by a factor
which is control led by the engine's coolant temperature.
Refer Fig. 6C-26.
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ACCELERATION ENRICHMENT

The control unit receives a signal from the air flow meter
about an increase in airf low and if the coolant
temperature is less than 70 o C, acceleration enrichment
takes place. The control unit  mult ipl ies the basic fuel
injection quantity by a factor to increase the fuel quantity
del ivered. The enrichment signal lasts approximately
2 seconds. Refer Fio. 6C-27.

FULL THROTTLE (HtcH LOAD) ENRTCHMENT
The high load contacts within the thrott le posit ion switch
close when the thrott le is opened greater than 40o. With
closed contacts, the controf unit  receives an electr ical
signal and the basic fuel inject ion quanti ty is increased by
8 percent to give the au fuel rat io required for maximum
power

2.4 FUEL SHUT OFF - COASTING
When the accelerator pedal is l i f ted so the vehicle is
coasting, the closed thrott le contact points wrthrn the
thrott le posit ion switch close. With the points closed. the
control unit  receives an electrrcal signal and fuel rnlect ion
is stopped unti l  the engrne speed drops to approxirnately
1800 rpm. With engrne speed below 1 800 rpm, fuel
inject ion commences again to prevent the engine from
cutt ing out. Refer Fig 6C-28.

2.5 VOLTAGE CORRECTION FUNCTION
Ljnder condit ions of low system voltage, such as would
occur with a battery in a low state of charge, the
inlectors are sl ightly slower to open. Under these
condit ions, the pulse wrdth is automatical ly extended to
ensure the ful l  quantrty of fuel is inlected

2.6 COMPONENT OPERATION
AIR FLOW SYSTEM

Air Flow meter
The function of the air f  low meter is to generate an
electrical srgnal to the control unit proportional to the
amount of air f low into the engine. This signal is the base
engine load signal to determine the correct amount of
fuel to be injected.
fn the inlet passage of the air flow meter there is a
moveable flap and as the air flows through the passage rt
exerts a force on this flap. Depending on the air flow and
the opposing force cf the flap return spring, the f lap is
held open in a certain angular posit ion which is converted
to an electr ical signal by a potentiometer (variable
resistor).

1.3
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when the air flow flap is moved with a change in air
flow, a terminal connected to the air flow flap shaft slides
on the variable resistor, causing the output voltage to the
control unit to change.

Connected to the air flow flap is a compensation flap
working in a damping chamber. The need for the extra
flap and chamber is to provide the air flow flap with a
damper so that it cannot be disturbed by pulsations from
inlet manifold vacuum during engine operation.
In order to set the air fuel ratio at idle, an adjustable air
bypass passage is provided. By varying the quantity of air
which is allowed to bypass the flap, the air flow meter
signal can be changed sufficiently to alter the air fuel
ratio at idle.

Throttle Body
The throttle body is located on the inlet manifold and it
contains a throttle butterfly valve. This valve controls the
inlet air flow corresponding to movement from the
accelerator pedal. The butterfly valve shaft is connected
to the throttle position switch.

Figure 6C-30

Figure 6C-31

Figure 6C-32
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ldle speed adjustment is carried out by loosening off the
idle speed adjuster lock nut and screwing the adjuster in
or out to set the desired idle speed. This allows a
variance in the amount of air to bypass the throttle
butterfly valve. This variance in air flow is measured by
the air flow meter, and so the control unit changes the
injector pulse width accordingly. Refer Fig. 6C-93.

When the vehicle is fitted with air conditioning, an idle
load compensator solenoid is installed in the throttle
body. When the air conditioning compressor rs operating,
the solenoid is energized. This allows an extra quantity of
air to bypass the throttle butterfly valve. The control unit
increases the pulse width signal to the injectors because
of the greater arr flow past the air flow meter and the
engine idle speed is increased. Refer Fig. 6C-34.

Auxil iary Air Valve
when ine engine is cold.  i t  must produce higher torque
durtng tdie to overcome rncreased fr ict ional  resistances,
Therefo.e.  in addi t ion to a r icher arr , ' fuel  rat io dur ing cold
startrng ard warm up period, addrtronal rnixture is
required tc rncrease the engine's rCle speed rne
addi t ional  n ixture is obtained by the act icn of  the
auxi l iary ar vaive The auxi l iary air valve cperatior. rs
conrol led by an electr ic heater coi l  whrch. w' 'ren the
engine is cold. permits air to bypass the thrort ie valve
and enter the in let  manifold.  The addi t ional  a i r  entenng
the induction system causes the f lap within the arr f low
meter to deflect and the potentiometer signals the control
unit  that more fuel is requrred thereby maintaining the air
fuel  rat io constant.  Refer Fig 63-35

Figure 6C-33

Figure 6C-34
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The auxiliary air valve contains a slotted disc that rotates
to open, close or partially close an air passage in the
valve. Current f lows through the heater coil which
controls the operation of a bimetal spring which rotates
the slotted disc.
The current flow to the valve begins when the ignition is
switched to 'STAFT' and continues whenever the engine
is running.

With a cold engine, the bimetal strip keeps the disc
positioned to open the air passage, permitting air from
the air f low duct to enter the thrott le body, bypassing the
thrott le valve. As the heater coi l  warms up. the bimetal
str ip deflects, gradually closing the air passage in the
valve unti l  at a predetermined temperature, the dtsc has
completely closed the passage and idle compensation via
the auxiliary air valve ceases. Refer Fig. 6C-36.

FUEL SYSTEM

Fuel Pump
The electric fuel pump is a roller-cell Vpe. Current to
operate the fuel pump is fed through a control relay,
located in the fuse box. Refer Fig. 6C-37.

The pump is driven by a permanent magnet electric
motor which is permanently immersed in fuel.

The rotor disc, which is eccentr ical ly mounted in the
pump housing, is f i t ted with metal rol lers in notches
around i ts circumf erence which are pressed against the
thrust ring of the pump housing by centrifugal force and
act aS seals. The f uel is carried in the cavtties which
form between the rol lers. The fuel f lows direct ly around
the electr ic motor. There is no danger of explosicn,
however, because there rs never an ignitable mixture rn
the pump housing. The pump del ivers more fuel than :he
rnaximum requirement of the engine So that the pressure
in the fuel system can be maintained under al l  operatrng
conditions.
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Figure 6C-36

Figure 6C-37

Figure 6C-38
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The pump incorporates a check valve to maintain system
pressure after the pump is shut off. Also incorporated, is
an internal relief valve which provides protection from
excessive pressure.
The fuel pump capacity is 130 l/hr.
NorE: This type of pump can be noisy when pumping
aerated fuel, as can occur with a low fuel level in the
tank under very hot conditions. lt is not harmful to the
pump.
The fuel pump is a sealed unit and is not repairable.

Fuel Damper

The purpose of the fuel damper is to suppress the fuel
flow pulsations from the fuel pump and the injectors. Two
dampers are used in the system. The first is situated at
the pressure outlet of the fuel pump and the other is
placed prior to the fuel entry into the fuel rai l .
Changes in the f uel pressure drscharged f rom the fuel
pump and the opening and closrng of the injectors, are
monitored by the diaphragm and spring, which varies the
volume of the f uel chamber thereby suppressing fuel
pressure pulsations. Refer Fig. 6C-40.
The fuel dampers are sealed units and are non adjust-
able in service and are not repairable.

Fuel Injectors
Each fuel injector incorporates a solenoid, controlled by
electric pulses from the control unit together with an
armature attached to a pintle vafve which, when act-
ivated, opens inwardly. A spring holds the pinile valve
closed as long as the solenoid is not activated. When the
solenoid is energized, the pint le valve opens and the fuel
is metered and atomised as it enters the inlet port. Since
the f uel pressure drop across the injector is always
constant, the amount of f  uel delrvered is direci ly pro-
port ional to the pulse width and thei 'efore, the t ime the
injector is open.
Typical inlect ion t ime for most engine cperating condrt-
i_ons range from 2.5 to 10 mil l iseconds. Refer Fig. 6C-41
for internal view of a typical injector.

Figure 6C-39

Figure 6C-40
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The injector has around each end, a seal ing 'O' r ing,
which should be replaced every time the injector is
removed. Refer Fig. 6C-42.

The cap on the injector tip is to protect the injector pintel
f  rom damage during handling and f i t t ing and also, to
provide heat insulation to prevent vapour formation. lt
SHOULD NOT BE REMOVED. Refer Fig.  6C-42.

Fuel Pressure Regulator

The fuel pressure regulator (Fig. 6C-43) is a diaphragm
operated relief valve used to maintain f uel system
pressure to 303 kPa above the inlet manifold depression.
The diaphragm senses fuel pressure on one side while
the other side is exposed to inlet manifold vacuum. A
spring, rnounted in the engine vacuum side of the
diaphragm, establishes a nominal pre-load of pressure.
With the f uel pump constantly supplying fuel to the
regulator, a situation of too much fuel at the regulator is
created. When pressure greater than 303 kPa above the
inlet manifold depression is sensed, the diaphragm
rnoves to allow excess fuel to be routed back to the fuel
tank.
The continuous flow of excess fuel to the petrol tank
helps ensure that the injected fuel is cool and vapour
f ree. The regulator is a sealed unit and cannot be
repaired.

Fuel Filter
Due to the extremely close tolerances of various com-
ponents in the fuel system, it is necessary to fit a special,
fine fi lter for the fuel. The filter retains impurities which
maybe present in the f uel and which could affect the
function of the fuel injection system.

The fuel fi lter contarns a paper element. Ref er
Fig. 6C-44.

Figure 6C-42

Figure 6C-43
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when replacing the fi lter it is of the utmost importance
that the arrow on the housing indicating the f low is
complied with. Refer Fig. 6C-4S.
The filter must be replaced every 40,000 kms or 2 years,
whichever comes f irst.

Fuel  Rai l

The fuel rail guarantees the same fuel pressure at each
injector.
The fuel rai l  has a storage function. l ts volume compared
with the amount of fuel injected during each workrng
cycle of the engine is large enough to prevent varrat ioni
in pressure, The injectors, connected to the fuel rai l ,  are
therefore subjected to the same fuel pressure. The fuel
rail also facilitates fitt ing of the inlectors, and also
lncorporates a schader valve f or breeding down fuel
pressure and carrying out diagnostic procedures. Refer
Fig. 6C-46.

ELECTRICAL SYSTEM

Control Unit
The electronic control unit is a pre-programmed analog
computer consisting of custom electronic circuits housed
in a metal case. The control unit is rnounted behind the
passenger side front cowl panel trim. Refer Fig. 6C-47.
The control unit recerves information on the quantity of
air drawn into the engrne, coolant temperature, position of
the throttle valve, the starting process, as well as engine
speed. lt processs this information and transmits electnc
pulses to the injectors. lt is connected with the electrical
components in the system by means of a multiple pin
plug and wir ing harness.

Figure 6C-45

INJECTOR

Figure 6C-46

Figure 6C-47

Coolant Temperature Sensor
The coolant temperature sensor is
front of the cyl inder head. on the
Fig.  6C-48.

located towards the
manifold side. Ref er
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The control unit receives a signal from the coolant
temperature sensor and uses it as one of the factors in
determining the amount of fuel enrichment required. As
coolant temperature rises, the output of the temperature
sensor is changed. With this change, the control unit
varies the amount of f uel enrichrnent by changing the
duration of the fuel injector opening. Refer Fig 6C-49. lf
the sensor is diagnosed as defective, it rnust be
replaced.
NOTE: The coolant temperature sensor for EFI is
common with the sensor used for Electronic Spark
Timing.

Inlet Air Temperature Sensor

The inlet air temperature sensor is built into the air flow
meter housing. Refer Fig. 6C-50. The function of this
sensor is to compensate for changes in inlet air
temperature by applying a correction to the air flow meter
output voltage.

Throttle Position Switch

The throttle position switch is attached to the throttle
body and is operated by the movement of the throttle
butterfly valve shaft. The switch contains two sets of
points, one set monitors closed throttle position and the
other set monitors high load position. Refer Fig. 6C-51 .
The closed throttle contacts are closed when the throttle
butterfly valve is positioned at idle, and are open at any
other throttle position.
The closed throttle contacts when closed, provide the
control unit with an electrical signal for the deceleration
fuel shut off function.
Deceleraticn condition is detected from the closed
throttle contacts and engine rpm above 1800. Under
these conditions, which occur while decending hills or
slowing down from highway speeds, injection is stopped
to save fuel. As the engine slows to 1800 rpm the fuel is
reintroduced in preparation for idle.

Figure 6C-49
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Enrichment is also provided at higfr load as srgnalled by
the closing contacts in the thrott le posit ion switch, when
the throft le blade angle exceeds 40c Ar electr ical signal
from the throttle position switch rS sent to the control unit
tc increase the injector pulse wrdth Refer Fig. 6C-52.

Control Relay
The electrical supply to the f uel
injectors, auxiliary air valve, throtile
air flow meter is controlled by the
control refay itself is actuated by the
also with either:
a.  The engine cranking.
b. The ignition coil pulses being

150 engrne rpm.
over the equivalent of

,unng engtne crankrng, vol tage from the igni t ion swrtch
a-d from the starter ^notcr solenoid croses the control
reiay points. This al lows current to f low from the banery,
Supolyrng power to the ccmpcnents mentioned above.
Fefer Fig.  6C-54.

pump. control  uni t ,
Dosrton switch and
control relay. The
ignition switch and

Figure 6C-52

Figure 6C-53
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Voltage frorn the ignition switch is still present at the
control relay after the vehicle has started. The rotational
speed reached as the engine starts, is high enough to
generate the engine running signal, which is taken from
the ignition coil pulses being above 150 engine rpm.
Refer Fig. 6C-55.

The control relay remains switched on as long as the
ignition is switched on and the engine is running.

lf the ignition coil pulses stop because the engine has
stopped, for instance in the case of an accident, the
control relay switches off.
This safety circuit prevents the fuel purnp from pumping
fuel when the ignition is switched 'CN' but the engine is
not running. Refer Fig. 6C-56.

Figure 5C-55

Figure 6C-56
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3. SERVICE OPERATIONS

3.1 SERVICE NOTES
IMPORTANT: The following must be observed when
working on vehicles with the electronic f uel injection
system.
1. Never start the engine wrthout the battery being

solidly connected.
2. Do not use a quick charge unit to start the engine.
3. Never separate the battery from the 'on board'

electrical system while the engine is running.
4. when charging the battery, disconnect it from the

vehicle's electrical system.
5. Before makrng any test on the fuel injection system,

ensure that the ignition coil and distributor are in
order, as the control unit operation is triggered from
tr,e ignition coil. checks should also be made of
rgnrtron tirning and spark plug condition.

6. Never subject the control unit to temperatures above
80o c (1 760 F) i.e. paint oven, always remove control
unit first if this temperature is to be exceeded.

7. Ensure that all cable harness prugs are connected
solidly and that battery terminals are thoroughly
clean.

8. Never connect or disconnect cable harness plug at
control unit when the ignition is switched on.

9. when making a compressron test, remove control
relay from the fusebox to deactivate the fuel pump
and prevent fuel being inlected during engine
cran king.

3.2 FUEL SYSTEM
LEAK TESTING
Prior to start ing the engine. fo l lcwrrg the instal lat ion of  a
fuel system component. checx the fuel system for leaks.
1 check to ensure tha::here rs a suf f ic ient  level  of  fuel

rn the fuel tank.
2 Activate fuel purnp tc pressurise system by:

a Disconnect purcle lead f rom starter motor
solenoid.

c lo ld igni t ion switch in 'cranK' posi t ion to run fue
Du mp.

3 let- .n igni t ion to 'of f 'posi t ion.
j  3re:k fuel  system for leaks partrcuiar lv ar Dcrnts

-larked O in Fig. 6C-57.
5 ?ect f . ,  aay fuel leaks.
6 Reccnrec:  ead to starter motOr solenorc

DEPRESSURIZING

The f uel l ines of ihe E Fl system retain a residual
pressure, even when tne encine is switched 'oFF'.
For reasons of safety, rt rs necessary to depressurize the
fuel system before any sectro- c. ine pressure side of
the fuel pump is disconnected
The system is depressur ized,.rs in?:re nose from fuel
pressure gauge part  no.  SD2801 8 o^ the Sc^rader valve
f t t t ing at  the f ront of  the fuel  rar l .  The end c3nnector of
t ' re hose has a bui l t  in valve core depressor

10. Depressurize f uel system as per service operation
3.2 in this Section before disconnecting any high
pressure fuel line, to reduce the residual pressure in
the fuel lines.

NOTE: with very hot engine up to a litre of fuel may be
expelfed under high pressure.
1 1- Before ?.terpting any electric welding on the

vehicle, disconnect the battery leads and Ine control
unit connector.

12. when steam creaning engines, do not direct the
steam cleaning nozzle at any EFI components. lf this
happens, corrosion of the terminals €n take place.

13. Never attempt to bench test the fuel purnp as it is
designed to run with the internals immersed in fuel.
Running on a bench without any fuel can cause the
pump to explode.

14. The throtile body must be removed every
40,000 kTr o]' 2 years whichever occurs first, ani
Exhaust Gas Recirculation deposits cleaned from the
throttle blade and throtile bore. Reset idle speed
after reinstallation. Failure to observe this require-
ment will result in the engine idle speed decreasing
and stall ing.

15. Disconnect the battery before working on either the
fuel or electrical systems of the EFl.

16. Handle all EFr components carefully to avoid
damage, particularly the air flow meter.
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Figure 6C-57

The following procedure should be used when
depressurizing the system:-
1 . Detach hose from fuel pressure gauge, SD28018.
2. Remove cap from schrader valve fitting in fuel rail.
3. Insert 'Gauge' end of hose into a container with a

capacity of at least one litre.
4. Slowly install the other end of the hose to

schrader valve fitting and allow fuel to escape
the container (Fig. 6C-57A).

5. When fuel flow ceases, remove hose from fitting
reinstall cap. Reinstall hose to gauge.

FUEL HOSES AND CLAMPS

Periodically inspect all fuel hoses for cracks and swelling,
replace any hose that shows signs ol deterioration.
NOTE: The EFI systern uses a special grade of fuel hose
that is necessary to withstand the high fuel pressures
and temperatures of the system. The diameter of the
hose is also matched to the fuel pipes and clamps to
ensure positive retention. Use only the correct, genuine
EFI system fuel hose. Carburettor fuel hose, emission
hose or non genuine hose, even though it may have a
high pressure rating, ls not suitable.
Hose clamps on the EFI system are specially designed to
exert an even clamping force around the circumference
of the hose and have rounded edges to avoid cutting into
the fuel hose.
Tighten to the correct torque (refer Torque Wrench
Specifications) and never use non genuine substitute
hose clamps.

the
into

and

Flgure 6C-57A
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1.

3.3 THROTTLE CABLE ADJUSTMENT

1. Depress accelerator pedal to floor.
2. Adjust throttle cable outer lock nuts so that the

throttle valve is fully open. Tighten lock nuts to 3.0
to 4.0 Nm (Fig.  6C-58)

3. Allow accelerator pedal to assume free position.
4. Adjust screw on pedal lever so that the pedal has no

free play, but the cable is taut and idl ing speed is
not affected (Fig. 6C-58).

3.4 CRUISE CONTROL POWER UNIT
CABLE ADJUSTMENT

Ensure ignition is switched 'off ' and the throttle
butterfly valve is completely closed.
Check slack in cable. Refer Fig 6C-60.
To adjust the cable to obtain the correct amount of
slack, loosen off lock nut Refer Fig. 6C-59. Turn the
adjusting link to get the desired slack of 5.0 to
10.0 mm as shown in Fig.  6C-60.

3.5 ADJUSTING IDLE SPEED AND
MIXTURE

Before making any adjustnnents to the idte senrngs,
ensure that:-
1 .  The engine oi l  and water are at  normal oceratrng

ternperatures, preferably achreved by drivinc
2. Transmission in Park or Neutral .
3 Air condit ioning ( i f  f i t ted) turned off
4. Disconnect canister purge hose but do not plug (ref i t

after test).

Figure 6C-58

ENSURE POWER UNIT
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Figure 6C-59

2.
3.

Figure 6C-60
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5. Connect an ACCURATE CO-meter and tachometer.

6. Record values and compare to those specified on
the Vehicle Emission Control Information Label in the
engine compartment and listed in Specifications in
this Section.

NOTE: Nominal values are for 'run in' engines. New
engines should not be readjusted unless outside the
range of 700 to 900 rpm during the first 1500 kms.

The following checks must be performed and any defects
corrected before any idle adiustrnents are made to the
EFI system.
1. lgnit ion t iming.
2. Manifold vacuum is present at fuel pressure

regulator. (Disconnect vacuum hose at regulator and
install vacuum gauge to hose.)

3. Throttle lever closing on to stop - if not check

a. Throttle position switch adjustment.

b. Throttle linkage and springs.
4. No leaks at hoses and duct between atr flow meter

and manifold.

5. Running on al l  cyl inders - i f  not check for

a. Defective spark plugs and leads.

b. Open circuit to injector.

6. Auxiliary air valve fully shut - check by pinching off
air hose and observing engine speed - if speed
drops, check for

a. Engine not sufficiently warmed up.
b. Open circuit in electrical supply to auxiliary au

valve.

c. Auxi l iary air valve instal led upside down.

IDLE SPEED ADJUSTMENT
ln the case of deviation from specifications, adiust the
idle speed as follows:
1 . Loosen off lock nut (Fig. 6C-61).
2. Install an accurate tachometer. Turn the idle speed

adjusting screw to achieve the correct idle speed
Fig. 6C-61 .
Screwing the adjuster out, increases the idle speed,
screwing in, decrea*s the idle speed. The specifica'
t ion for a 'run in' engine is:- 850 t 50 rpm.
DO NOT UNDER ANY CIRCUMSTANCES ADJUST
THE THROTTLE LEVER STOP (Refer Fig. 6C-61).

3. Check CO-reading after speed adjustment. The spec-
ification for a 'run in' engine is .5 to 1.So/oCO.

IDLE MIXTURE ADJUSTMENT
This is preset and should not normally be adiusted.

In the case of deviation from specification and all
previous checks have been carried out and abnormalitres
corrected, adjust the idle mixture as follows:-

1. Use only an ACCURATE Co-meter.

LOCK N UT - T-JROTTLE

-=VER STOP;

. , /
IDLE SPEED , / '
ADJUSTING SCREW _

Figure 6C€ 1
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2. Pierce and remove the plastic cap on the air flow
meter to expose the mixture adjusting screw. Refer
Fig. 6C-62.

3, Turning the screw in, nchens the mixture, screwing it
out leans the mixture. ldle CO-specification is .5 to
1 .5%.

4. Recheck idle speed after mixture adjustment.
5. Reseal mixture adjusting screw with a new

plastic cap.
The service cap is coloured red, and is
from GM P & A, Part Number VS16400.

servtce,

available

3.6 AIR CLEANER ELEMENT
REPLACEMENT

1 . Drsconnect battery earth lead.
2. Loosen hose clamp around arr flow duct at air flow

meter. Refer Fig. 6C-63
3. Disconnect wiring harness connector at the air flow

meter, remove harness from retainer. Refer
Fig. 6C-63.

I Remove air flow duct mounting bolt. Refer
Fig. 6C-63A. HOSE

CLAMP -

Figure 6C-62

Figure 6C€3
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5. iJnclip snap locks around upper air cleaner housing.
Refer Fig. 6C-64.

6. Lift upper air cleaner housing from its position and
remove from air flow duct.

NOTE: When removing the upper air cleaner housing, be
particularly careful not to damage or knock the air flow
meter.
7. Rernove air cleaner element from upper housing.

8. Fit new air cleaner element into upper housing and
check that it is seated correctly. Refer Fig. 6C-65.

Refit upper housing, wiring connector battery lead
and air flow duct hose clamp.

3.7 AIR CLEANER HOUSING
REMOVE
1. Disconnect battery earth lead.

2. Disconnect wiring harness connector at the air flow
meter, remove harness from retainer. Refer
Fig. 6C-66.

3. Loosen the hose clamp around air flow duct at air
flow meter. Refer Fig. 6C-66.

Figure 6C-64

Figure 6C-65

Figure 6C-56

4. Remove engine ventilation hose
panel of the air cleaner housing.

from the lower inner
Refer Fig. 6C-67.
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5. Remove air flow duct mounting bolt. Refer
Fig. 6C-67A.

6. Remove the three air cleaner housing mounting nuts
(refer Fig. 6C-66) and withdraw air cleaner housing
by first sliding the air flow meter from the air flow
duct and then removing the housing assembly.

REINSTALL
1. Installation is reversal of removal.
2. Check for air leaks.

3.8 AIR FLOW METER
REMOVE

1. Disconnect battery earth lead.
2. Loosen hose clamp around air flow duct at air flow

rneter. Refer Fig. 6C-68.
3. Disconnect wiring harness connector at the air f lor

meter, rernove harness f rom retainer. Refer
Fig 6C-68.

4. Remove air flow duct
Fig. 6C-68A.

mounting bolt.  Ref er

Figure 6C€7A

Figure 6C-68
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5. Open snap locks and remove air flow meter with
upper section of air cleaner housing. Refer
Fig. 6C-69.
Remove air flow meter harness retainer bolt. Refer
Fig. 6C-68.
Remove air cleaner element from upper housing.7.

8. Remove air flow meter
inner air cleaner housing.

mounting bolts f rom upper
Refer Fig. 6C-70.

Figure 6C-69

Figure 6C-70

Figure 6C-71

NOTE: A Square 'O' ring is used to seal between the air
f low meter and air  c leaner housing. Refer Fig.  6C-71.

REINSTALL
1. lnstallation is reversal of removal.

2. Ensure 'O' ring is in Place.
3. Check air flow meter flap for correct functioning by

moving it all the way to the stop. The movement
must not be ierkY.

4. Use a clean lint free cloth to remove any dirt in the
area of the flap.

DO NOT use any solvent or compressed air to clean the
passage of the air flow meter.

5. Tighten air flow meter moulting bolts, and the wiring
harness retainer bolt.

6. Refit air cleaner element to upper housing-

7. Check for air leaks.
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TEST
lf the following test is to be conducted on the vehicle,
disconnect the battery earth lead and the wiring harness
connector at the air flow meter.

1. Measure the resistance between terminals 7 and 5
while sliding the air flow flap. lf the resistance is at
any value other than 0 and infinity, air flow meter is
normal. Refer Fig. 6C-72.

2. Check insulation resistance between the air f low
meter body and any of the terminals. lf continuity
exists, the air flow meter is defective and must be
replaced. Refer Fig. OC-73.

3.9 AIR FLOW DUCT
REMOVE

2 Loosen hose clamp and remove hose to the auxi lrary
air valve from the air flow duct. Refer Fig. 6c-74

Figure 6C-72

Figure 6C-73
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Figure 6C-74
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3.

4.

Remove the engine ventilation hose bracket bolt
from underneath air flow duct. Refer Fig. 6C-74A.
Remove the air flow duct mounting bolt from support
bracket. Refer Fig. 6C-74.

5. Loosen the hose clamps around
flow duct (refer Fig. 6C-75) and
its position.

REINSTALL

each end of the air
withdraw duct from

Figure 6C-74A

Figure 6C-75

1.

2.

Instal lat ion is reversal of removal.

Check for air leaks at al l  connections to air f low duct
(this will effect the air fuel ratio).

3.10 THROTTLE BODY
REMOVE

Disconnect battery earth lead.

Remove air f low duct as per 3.9.

Disconnect throttle cable from throttle body linkage
and air f low duct mounting bracket. Remove the
upper accelerator return spring. Refer Fig. 6C-76.

1.
2.
3.
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Figure 5C-76
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4. l f  f i t ted, remove cruise control power unit  cable
retarner from thrott le l inkage. Refer Fig. 6C-77.

5 Disconnect vacuum
positions for correct

hoses to throt t le body.not ing
reinstal lat ion Refer Fic. 6C-78.

Figure 6C-77

Figure 6C-78

6. Disconnect throttle positron switch wiring harness
connector and, i{ fi:ted. rdle load compensator power
feed wire.  Refer F'E. 6C-79.
Remove the /- mcunting nuts securing throttle body
to the inlet nanifold and remove throtile body and
gasket. Refer Fig 6C-79.
Remove the two bolts securing the throtile linkage
bracket to the throttle body and disconnect the
throttle rod from the throttle lever ball. Refer
Fig. 6C-76.

REINSTALL

Instal iat ion is reversal  of  removal  not ing the fol lowrng:
Use a new thrott le body to intet manifold gasket.
Before f i f i rng the thrott le body wrpe Exhaust Gas Re-
circulat ion deposit from the throt i le blade and bore. 3low
out the smai l  dr i l l ings for  the spark,  EGR and canrster
signals with compressed air.
NOTE: Reset the id le speed on reinstal tatron af ler
c leaning, refer 3.5
Check for ful l  thrott le and adjust thrott le cable as
required, refer 3.3.
l f  f i t ted with cruise control,  check cruise control power
unit cable adjustment. refer 3.t .
Start engine and check for air leaks

[ r ,NKNUr \p

,l ,rTlRo.rr-LE Y---
i 

^tr 
L'|NKAGE 

fr,----&{ /v

POWER UNIT CABLE
RETAINER

CANISTER TO
THROTTLE BODY
PURGE 

-

TVS SWITCH TO -I
THROTTLE BODY

ENGINE
VENTI LATI ON

TH ROTTLE
BO DY

MOUNTING NUTS
(4 P r-ACES)

MOUNTlNG
STUDS

IDLE LOA D _
COMPE NSATO I

THRCTTLE _

POSITIS\ SWITCH

6g

Figure 6C-79
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3.11 INLET MANIFOLD
REMOVE
1. Disconnect battery earth lead.
2. Remove air flow duct as per 3.9.

3. Disconnect all vacuum hoses frorn inlet manifold and
throttle body and remove inlet manif old vacuum
adaptor from rear of manifold.

NOTE: Observe hose positions f or correct reinstallation
refer Figs. 6C-80, 6C-81.

HOSE NOS.

1 To speed sensor t ransducer.
15 To l  MoC thermostat  housing TVS.

2 To bra ke booster.
4 To auxi l iary air  valve.
5 To automat ic t ransmission vacuum

modulator valve.
3 To fuel  Pressure regulator valve,

I  SS EGR valve to cyl inder head EG R TVS switch.  i

HOSE NOS.
6 1 Th rot t le body to cyl inder head E G R TVS switch.
38 Throt t le body to thermostat  housing TVS.
60 Can ister to th rot t le body pu rge.

6 Engine vent i lat ion hose.

@

1)

Figure 6C-80

Figure 6C-81

*tr '

4. Disconnect throttle cable from
and air f low duct mounting
upper accelerator return sPring.

throttle body linkage
bracket. Remove the
Refer Fig. 6G82.

38

THROTT L E -
BODY

ACCELERATOR -
A ETURN SPR ING

: --_- --. -  
__l  =l

-{F

-  ACCE LERATOR
CAB LE

,_ LOCK N UTS

RETURN SPRlNG

Figure 6C-82
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5. lf fitted, remove cruise control power unit cable
retainer from throttle linkage. Refer Fig. 6C-83.

6. Disconnect wir ing harness connectors from the
throttle position switch, idle load cornpensator if
fitted, coolant temperature sensor, injectors and
generator. Refer Fig. 6C-84.
unclip wiring harness clips around fuel rail and top
radiator hose and withdraw wiring harness towards
the rear of the engine.

7 Disconnect E.G.R. pipe from inlet and extracto'
manifolds. Refer Fig. 6C-85.

8. Depressurize fuel system as per 3.2.
9.  Disconnect fuel  ra i l  hose and fuel  return hose from

fuei regulator.

Figure 6C-83

Figure 6C€4

LINK NUT

THROTTLE 1)- \ - -
LINKAGE

CR U ISE
CONTRO L
POWER UN IT
CAB LE

RETAINER------>

COOLANT TEMPERATURE
SENSOR -

_IDLE LOAD COMPENSATOR
I NJECTORS r6 PLACES)

PCS ITION

Figure 6C-85
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10. Remove inlet manifold brace bar. Refer Fig. 6C-86.

11. Remove manifold to cyl inder head attaching nuts and
bolts.

12. Release inlet manifold from cylinder head. Once
clear of manifold mounting studs, remove manifold
and feed the automatic transmission modulator pipe
from the manifold.

REINSTALL
Clean inlet manifold and cylinder head mating faces and
E.G.R. exhaust gas pipe and manifold surfaces. Install
new gaskets
Installation is reverse of removal operations. Tighten
manifold bolts, working from the centre outwards. Refer
Torque Wrench Specification for details.
Install inlet manifold brace after torquing up the manifold
to head nuts and bolts. Tighten the top end of the brace
first to ensure the slotted end is correctly positioned on
the extended head bolt.
Test fuel system for leaks as per instruction 3.2 and
check full throttle and adjust throttle cable as required,
refer 3.3.
lf fitted with cruise control, check cruise control power
unit cable adjustment, refer 3.4.
Start engine and check for air leaks.

3.12 AUXILIARY AIR VALVE
REMOVE
1. Disconnect battery earth lead.

2. Disconnect harness plug at top of valve. Refer
Fig. 6C-87.

3. Loosen hose clamps at each end of the valve and
disconnect hoses. Refer Fig 6C-87.

4. Unscrew both mOunting screws and remove auxiliary
air valve. Refer Fig. 6C-87.

REINSTALL

1. Installation is reversal of removal. Valve is to be
instal led with the wir ing plug connection upwards.
Ensure that the cylinder head and auxiliary air valve
mating surfaces are clean to provide the required
heat transfer.

2. Check for air leaks.

TEST
This test must be performed with a cold engine-
Start engine and pinch the rubber hose between the
throttle body and the air valve.

When the air valve is cold, the engine speed should
decrease as the hose is Pinched.
With the air valve hot, the engine speed remarns
unchanged as the hose is Pinched.

Figure 6C€6
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3.13 FUEL PUMP
REMOVE
1. Disconnect battery earth lead.
2. Drain tank to below level of fuel outlet.
3. Disconnect wir ing harness connections on the pump.

Note which way the wiring connectors are fitted to
the pump. Refer Fig 6C-88.

4. Place a drain tray underneath pump.
5. Depressurize fuel system as per 3.2
6. Remove fuel pump clamp bolt and clamp. Refer

Fig. 6C-88
7. Loosen hose clamps at either end of the fuel pump

and slide hoses off, withdraw fuel pump. Fig. OG8B,

REINSTALL

Instal lat ion is reversal of removal. When instal l ing the fuel
purnp ensure that the fuel l ine hose clamps are properly
seated and check for fuel leaks as per 3.2.

TESTING

Volume Test
1. Depressurize fuel systern as ger 3.2.
2. Remove gauge hose f rom f uel rail, and using a

schrader valve remover, remove valve core. Refit
gauge hose to schrader valve fitt ing.

3. Place free end of gauge hose in a container with a
volume measurement scale.

NOTE: Ensure the container has a volume greater than 1
litre and that fuel tank has a sufficient level of fuel.
4. Remove purple lead from starter motor solenoid.
5. Activate fuel purnp by switching ignition to the

'START' position.

6. The volume pumped should be at least one litre in
30 seconds. lf the volume pumped is not sufficient:
a. Jack up rear of vehicle and place on safety

stands.
b. Disconnect f uel hose between fuel pump and

fuel fi lter at the fuel purnp end. Install one end
of a suitable length of fuel hose to the fuel
pump outlet pipe and insert the end in a
container with a volume measurement scafe of
at least 1 litre capacity.

7 . Retest as per steps 5 and 6.
lf volume pumped is sufficient, fuel fi lter is blocked.

8. lf volume pumped is not sufficient:
a. Remove fuel pump inlet pipe, install a test hose

to the fuel pump inlet.  lmmerse hose in a
container having more than a litre of clean fuel.

b. Place the fuel pump outlet test hose In the
empty test container.

9. Retest as per steps 5 and 6.
l f  volume pumped is suff icient, the fuel tank sender
unit stainer is blocked. Remove tank unit as per
instruction 2.6 in section 8A of this supplement.
lf volume pumped is not sufficient, replace f uel
pump.

Pressure Test
1. Instal l  fuel pressure gauge and hose (par1 no.

SD28018) to schrader vafve fitt ing at front of fuel rail
(Fig. 6c-89). Hose has built in valve core depressor.

Figure 6C€8
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2. Start engine and read fuel pressure gauge'

Pressure should be approximately 25O 20 kPa at
idle.
The moment the accelerator pedal is moved pre-
ssure should increase to approximately 300 kPa
(accelerator must be opened rapidly to give 'C'

manifold vacuum).
3. lf fuel pressure is not as specified, check for clogged

or deformed fuel lines, blocked fuel filter or pick up
strainer.

4. lf above the specified value, check condition and
connection of vacuum hose to pressure regulator, if
hose is satisfactory, replace regulator and retest. lf
the pressure is still not achieved, replace fuel pump-

Fuel Pressure Test r For Internal Leakage

1. Install fuel pressure gauge part no. SD28018 as per
previous test.

2. Start engine and allow to idle, note fuel pressure
gauge reading.

3. Switch engine 'off ' and observe pressure gauge
reading. tt ihe reading drops, it is an indrcation of an
internal fuel leakage.

4. Under the vehicle, clamp the fuel pump outlet hose'
Observe the fuel pressure gauge reading. lf the
reading stops dropping, the fuel pump has an
internai tuet leakage and must be replaced.

5. lf the reading continues to drop, while the hose is
clamped, rernove the purple lead from the starter
motor solenoid. Turn the ignition to the 'START'
position and allow the fuel pump to run. Once the
iuel pressure reading has reached the same as
recorded in step 2, switch 'off ignition'

6. Clamp the fuel return line from the pressure regulator
and observe the pressure gauge reading' lf the
reading stops dropping, the pressure regulator is
faulty and must be rePlaced-

7. lf the reading continues to drop, remove the fuel rail
mounting bolts from inlet manifold'

g. Carefully remove fuel rail and iniectors from the inlet
manifold and rest the fuel rail on the manifold'

9. Carry out steP 5.
10. Observe which iniector/s is leaking'

1 1. Replace iniector/s which are faulty. Replace the
sealing 'o' rings on all other iniectors, and lubricate
using Petroleum iellY.

12. Refit fuel rail assemblY-
13. Refit starter motor solenoid wire- Start engine and

check fuel pressure gauge reading. Switch'off '
engine and check for pressure drop'

14. Remove pressure gauge and install scrader valve
cap.

Figure 6C-89
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3.14 FUEL DAMPER T REAR
REMOVE
1. Disconnect battery earth lead.
2. Depressurize fuel system as per 3.2.
3. Raise rear of vehicle and support on jack stands.
4. Loosen hose clamp on fuel outlet hose frorn damper,

rernove hose. Refer Fig 6C-90.
5, Remove fuel damper mountrng nut from bracket,

loosen hose clamp between damper and fuel pump.
Refer Fig. 6C-90.

6. Lif t  damper f rom mounting bracket and withdraw
from fuel  pump hose.

REINSTALL

1. Instal lat ion is reversal of removal.
2.  Check for fuel  leaks as per 3.2.

3. 15 FUEL FILTER
REMOVE

1. Disconnect battery earth lead.
2. Depressurize fuel system as per g.Z.
3. Raise rear of vehicle and support on jack stands.
4. Place a drain tray underneath filter.
5. Loosen hose clamps and disengage fuel hoses from

fi l ter.  Refer Fig. 6C-91.
6. Loosen fi l ter mounting clamp bolt and remove fi l ter.

Refer Fig.  6C-91.

REINSTALL

1. Replacing fi l ter is reversal of rernoval.
NOTE: Direction of fuel f low arrow on fi l ter body rnust be
complied with (arrow to point to front of vehrcie).
2" Make sure the fuel l ine hose clamps ate properly

seated and check for fuel leaks. reler instruct ion g.Z.

3.16 FUEL DAMPER I  FRONT
REMOVE
i  Drsconnect battery earth lead.
2.  Depressur ize fuel  system as per 3.2.
3.  Locsen fuel  l ine hose clamps at  each side of

damper,  d lsconnect fuel  hoses. Refer Fig.  6C-92
4. Remove mount ing nut.  Refer Fig 6c-92 and with-

draw damper.

REINSTALL

1. Instal lat ion is reversal  of  removal .
2 Check for fuel  leaks as per 3.2.

Figure 6C-90

Figure 6C-91
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1.
2.
3.

4.

3.17 FUEL RAIL
REMOVE

Disconnect battery earth lead.
Depressurize fuel system as per 3.2.
Disconnect the fuel return line from the fuel pressure
regulator, disconnect vacuum hose to the regulator.
Disconnect wiring harness connectors at the throttle
position switch, idle load compensator if fitted,
coolant temperature sensor, injectors and generator
wiring. Refer Fig. 6C-93. Unclip wiring harness retai-
ning clips around fuel rail and top radiator hose, and
withdraw wiring harness to the rear of the inlet
manifold.

5. Remove the bolt securing the
bar at the manifold and the
cylinder head stud. Remove
Fig. 6C-94.

inlet manifold brace
nut on top of the
brace bar. Refer

Flgure 6C-93

Figure 6C-94

6. Remove the injector retaining clips. Refer Fig. 6C-95.
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Figure 6C-95
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7. Remove the 3 fuel rai l  mounting bolts. Refer
Fig. 6C-95. Using compressed air, blow off dirt
around the injectors.

8. Pul l  fuel rai l  towards the inlet manifold and
CAREFULLY loosen injectors from the inlet manifold
or fuel  ra i l .

9. Remove al l  injectors and place in a clean location.
10. Withdraw fue! rai l  toward front of engine, pushing

down sl ightly on top radiator hose.

REINSTALL

Before reinstal lat ing any injector, replace both seal ing 'O'
r ings. l t  wi l l  be necessary to cut the old 'O' r ings fronn
the injectors. Take care not to damage the t ip insulator.
Smear the seal ing 'O'  r ings wi th petroleum jel ly.  lnsert
each injector into the fuel rai l ,  then instal l  retaining cl ips.
With al l  inlectors in fuel rai l ,  careful ly posit ion numbers 5
and 6 cyl inder injectors into the manif old ports. Next,
posrtron the centre two injectors, then the remaining two
injectors.
With al l  injectors correctly posit ioned in the manif old,
push fuel rai l  squarely in to ful ly engage injectors.
Instal lat ion is reversal of removal, Check for fuel leaks as
per 3.2.

3.18 INJECTORS
For removal and reinstal l ing instruct ions, reter to Fuel
Rai l  Remove and Reinstal l ,  3.17.

3.19 PRESSURE REGULATOR
REMOVE
1 . Disconnect battery earth lead.
2. Disconnect vacuum hose at the pressure regulator.

Refer Fig. 6C-97.
3.  Depressur ize fuel  system as per 3.2.
4.  Disconnect the f  uel  ccnnect ions tc anC f  rom the

pressure regulator.  Refer Fig.  6C-97.
5.  Remove regulator mount ing nut on fuel  ra i l  bracket

and remove regulator. Refer Fig. 6C-97.

REINSTALL

1 lnstal lat ion is reversal of removal.
2 Check for fuel leaks as per instruct ion 3.2.

3.20 CONTROL UNIT
REMOVE
'1  Make sure igni t ion is switched 'oFF'  and drsconnect

battery earth lead.
2 Remove the lef t  hand ccw canel  t r im from the front

passenger compartment" as descr ibed in Sect ion 1A
of th is Supplement.

Figure 5C-96

Figure 6C-97
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3. Remove the two control
Fig. 6C-98.

unit mounting screws. Refer

4. Disconnect the wiring hamess plug from the control
unit by pulling up tang and swing hamess out from
control unit. Refer Fig. 6C-98A.

REINSTALL

fnstallation is reversal of removal.

3.21 THROTTLE POSITION SWITCH
REMOVE

1. Disconnect battery earth lead.

2. Disconnect wiring harness plug from throttle position
switch.

3. Remove vacuum fitting from manifold next to throttle
position switch.

4. Remove 2 mounting screws and withdraw switch
from throttle shaft. Refer Fig. 6C-99.

REINSTALL
Installation is reverse of removal, however the following
should be noted.
Ensure that the f lat section of throttle shaft slides into
the correct position inside the throttle switch. Ref it
vacuum fitting into manifold and check that the automatic
transmission modulator pipe rs f itted securely into the
vacuum fitting.

Do not tighten mounting screws as switch must be
adjusted.

ADJUSTMENT
1. The throttle position switch is to be positioned so

that the closed throttle contacts open with the
slightest throttle opening. lf the position of the switch
is correct, a 'click' from within the switch is heard on
opening the throttle.

Figure 6C-98

Figure 6C-98A

Figure 6C-99
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2. l f  there is no'c l ick ' ,  rotate the switch s l ight ly and
then operate the thrott le, continue adiusting the
switch unti l  the correct posit ion is found. Reler
Fig 6C-99A.

3. Check that the switch is not preventing the thrott le
butterf ly from returning to its stop and tighten
mounting screws.

NoTE: The high load switching contacts are non adjust-
able and are automatically set when the closed throttle
adjustment is made.

3.22 COOI-ANT TEMPERATURE SENSOR
REPLACE

1. Disconnect battery earth lead.
2. Remove wiring harness connector f rom coolant

temperature sensor. Refer Fig 6G100.
3. Drain coolant from engine to below sensor level.
4. Remove sensor from cylinder head.
5. Apply GMH sealant P/N 3835214, to sensor threads,

refit into cylinder head.
6. Refit harness connector.
7. Add coolant to radiator and check for leaks.

ON ENGINE TEST
The temperature and resistance reading should be made
before and after engine warm up.

Figure 6C-99A

Figure 6C-100

Engine Cold
1. Disconnect battery earth lead.
2. Disconnect wiring harness connector

temperature sensor.
3. Remove radiator cap, place a thermometer in the

radiator coolant and read coolant temperature.

Usrng an ohmmeter, measure the resistance across
the terrninals of the temperature sensor. Ref er
Fig 6C-101.
Connect wiring harness connector and battery earlh
lead.
warm up engine suff ic ient ly and then fol low steps 1
thru 4.  Check resul ts wi th the fo l lowing chart .  l f
results indicate suspect temperature sensor, perform
the more accurate test below.

from

As.

5.

6.

COOLANT
TEMPERATUR E
SENSOR

Figure 6C-101
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OFF ENGINE TEST

Remove Sensor as per steps 1 thru 4 tor replacement.

With the temperature sensor suspended in a beaker of
50/50 glycol/water, record resistance across the
terminals at various temperatures. Refer Fig. 6C-102.

Check the results with the following chart.

Figure 6C- 102
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Figure 6C-103

lf,  in either test, the resistance of the Sensor with respect

to coolant temperature is not as specif ied in the above

graph the sensor is faultY.
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3.23 CONTROL RELAY
REMOVE
1 . Remove fuse box cover. Fig 6C-104.

2. Pull out relay from its position.

REINSTALL

Installation is reversal of removal.

Refer Fig.  6C-105

Figure 6C-104

Figure 6C-105

F USE BOX
COVER
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4. DIAGNOSIS

4.1 CIRCUIT TESTING PROCEDURE
ELECTRONIC FUEL INJECTION TEST
EQUIPMENT
A set of special equipment has been developed for
diagnosing and testing the EFI system of VK Series
vehicles.
The set consists of an ignition diagnostic system (part

no. SD28013) and a companion electronic fuel inject ion

accessory kit (part no. SD280 14). Part Nos. SD2801 3
and SD28014 are marketed only as a set and are not

available separately. The EFI accessory kit includes a
fuel pressure gauge.

The ignition diagnostic system on its own, serves aS an

effective ignition tester. The ignition diagnostic system

and the EFI accessory kit must be used together when

testing the EFI system.

Operating instructions for the ignition system tests and

the EFI system tests are included as part of the test

equiprnent package.

Details on availability of the test equipment are obtain-

able from:
General Motors-Holden's Sales Pty. Ltd.

Service Division,

Box 548D, GPO,

Melbourne 3001.

Austral ia.

Should the recommended EFI test equipment not be

available, the following material may be used for checking
the Fuel Iniection System.

1. 12-volt, 2 watt test lamp with standard test probes.

2. Ohmmeter, measurement range 0 to 5000 ohms.

3. Tachometer.

The cable harness plug must be separated from the

control unit in order to test the cable harness and the

engine sensors.

Since the contact terminals on the plug str ip are not

marked, the contacts must be counted for the various

tests.
Terminals 1 through 13 are located on the long terminal

strip; terminal 1 is next to the cable entrance. Ref er

Fig.  6C-105A.

Terminals 14 through 25 are on the shorter terminal str ip.
Refer Fig. 6C-105A.

Terminal 14 is next to the cable entrance-

Some tests involve cranking the engine, therefore

appropriate safety precautions must be observed.

25 14

13

MULTI_PLUG TERM \ALS

Figure 6C-105A
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Function or
Component to

be Tested
Test With

Measu re
Between

Terminals
Test Status lnd ication

(correct )
l f  Def ect ive N otes

Fuel  pump
operati  n g

Test lamp |  +and-on

I fuel  pump
lgni t ion in
crank
pos i t i  on

Test lamp l ights
l f  pump runs, i t
can be heard.

Look for break in I 'pump runs but

cable harness or ergine wi l l  not  run

blown fuse or creck fuel  pressure

faul ty relay.  anc \ .c;urne pumpe

aS PerSg' \ ' lCe

I op.rairo- 3 13

i
Relay c losing lCan be

lheard or

, test  lamp

Listen to i  lgni t ion :n Relay c l icks when
relay.  lcrank act ivatec.

87 and earth I  Posi t ion L am P i  ;ghts

Check cu rrent
supply wires
to re lay .

Refer Fig.  6C 107

Battery supply ,Test lamP
to re lay

30 and 31 Relay
rernoved

Lamp l ignts Break in supply

cr earth leads to
tP/

Check fusible
l ink.

lgni t ion switch rTest lamp 15 & earth

signal  ,  i

lgni t ion on Lamp l ights B.ea <
'  

'a  
aI  SV/ i tCf , ,

Cran k s igna I Test la m p 50 & earth lgni t ion in I  Lump l ights
crank 

j

DOSit tOr.

Break rn c- ' - :^ :
supply in sta: : : :
solenoid c i rcu i t .

lgni t ion pulse

signal

In jector valves

and wir ing

Inject ion pulse

signal  f rom
control  u ni t

Supply vol tage

to control  uni t

l r . t ,  
tamp

Oh m mete r

Test lam p
(2 uvatts)

1 & earth

Cyl .1 thru 3
Term.12 & 9
Cyl .4 thru 6
Term .24 & 9

Cy 1.1 th ru 3
Term 12 & 13
Cyl.4 thru 6
Term .24 & 25

Remove plug
f rom in jector i
a nd measu re

across terms.

on plug

Engine
crankrng

lgni t ion of f
D iscon nect
wrr ing
har:^,eSS plugs
at a i .  f r  or , r
meter & arx,
air  valve &
throt t le
posi t ion
switch.

lgn i t ion on
& in crank
posi t ion

lg^ r  cr '

crank
pos :  cr

lgni t ion r ' .
and in c-ark
posi t icn

Lannp f  l ickers

aS ?nE,n3 tUrnS

Approx imate ly
3 to 4 ohms

Larnp l ights

Lamp f  l ickers
br ight ly in i t ia l ly
and dims within
1 0 seconds

Break in lead
f rom - coi l

terminal  or  faul ty
ig n i t  ion system

Ch ec k ' , :  ,  brea k

cabl€ n3-nass

Check rnjec:o-s

indiv iduat lv

with ohmmete:

va lue 1 6 oh ms.

Check fcr  break in

cabte -a-ness.
ln jecto:  ,  a lve

defect  .  = Short

to ea: ' .1 ^ ' .v i res
{na^

l ta.c;J.

Ch:c< w r ing for

supciv s ignals at

ccntrol  uni t

connector.  l f

control  uni t  is

considered fau ty

test  i ts  operat ,or '

on another veh'c e.

R elay def ect  i  r . 'e

Check ior  break n

wir ing f 'orn No.9

term na Chec< for

break n wir ing

f  rom batte-y

supply,  fusible i ink

blowrr.

Refe.  F 6C 108

Refer Fig.  6C 1 Cg

Refer Fig.  6C '  1 0

'

;
I
lTest  lamp
I

|  (2 watts)
I
I
I
I
I

I

Test la m o 9 & earth

t, 
-

Lamp l ights
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Control  uni t  Test lamp
and system earth i

Funct ion or
Component to

be Tested
Test With

Measure
Between

Terminals

9and5
9and 13
9and25

Remove plug
from aux. air
valve measure l
across t . r t r .  I
of  valve I

I

Test Status

lgn i t ion on
and in crank
posi t ion

Operate
starter
br ief ly

Operate

sta r te r

br ief ly

lgni t ion of f
Accelerator
peda I  in id le
posi t ion

Accelerator
pedal  s l  ight ly
depressed

lgn r t :or ,  of  f

Accele.ator '
pedal  i r  id le

Posrtron

Acce le -a tor
peda'  fu l ly

de pressed

lgni t ion of f

lgni t ion o; f
Push air
f low m::e-
f  ap S l" ' , , 'y '

-v!

Indication
(correct)

Lamp l ights

Lamp f  l ickers

Lamp l ights

0 ohms
approx.

cc oh ms

the air  f low

is  OK.

Lamp

Check for break
leads 5,  13 & 25.

Check for break in
wir ing -  igni t ion
coi l  terminal  to No.
1 connector term.
Faul ty ingj t ion
system,

Check for break in
wir ing between
starter & terminal
50 on relay.  Break
in wire f rom
connector term. 4
to starter.

Check for break in
cable harness or
replace throt t le
Fosi t ron switch.

Break in cabfe
harness or replace
tem peratu re
sensor

rne:3r sensor
oefEct r  ve,

Cneck for breaks in
auxi i iary air  valve
ear:h and vol tage

s.rpply wir ing.

Notes

Refer 6C-1 1 1

Test lamp wi l l
l ight  only in
crank mode. l f
lamp l ights wi th
igni t ion on, check
why term. 50 has
power.
Refer Fig.6C-112

Ref er F ig.6C-1 13

Ref er F iq.  6C- 114

Refer Fig.  6C-1 16

Ini t iat ion of
in ject ion impulse

Test lamp 9and1

Start  s ignal  f rom Test lamp

starter for  control

uni t

I
I

4and5

Operat ion of  id le
contacts in
throt t le valve
sw i tch

'  Ohm meter 2 ano 9

Operat ion of  fu l '
load contacts in

th rot t le valve

body

Ohmme:3r 3 anc 9

Co ola nt
tem peratu re
se nsor

Ohrnm€ter 1C anC 5

A r f low meter Oh mmeter 7and5

Auxi l ;ary air
valve c i rcui t

Test la m p

cc ohms
Check f  or  break in
cable harness, or
replace throt t le
posi t ron switch.

0 ohms
approx.

Temoeraiure

oepentant

0'C- 5500 ohms
zO'C- 2450 ohms
8O"C- 320 ohms
97'C- 200 ohms
l f  the resistance is B-ea< aid or short
at  any value othe'  c,rss,1 n cable
than 0 or inf in i tv ha-ness. Arr  f low

Au xi l  iary
valve

off 35-40

l f  Def est ive

Oh mmeter

- ^fr.

Replace.
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4.2 TROUBLE DIAGNOSIS
The LE-2 Fuel Injection System can be checked with the
following. lf any abnormality is found in any cornponent,
refer to the testing procedures in the 'Circuit Testing
Procedure' or 'Service Operations' in this Supplernent.
Before attempting any test, check the following items.
1. Check all wiring hamess connections to all com-

ponents, particularly the 25 pin connector on the
control unil, the air flow rneter connector and coolant
temperature sensor connector.

2. Make sure the ignition and starting systems are in
good order

3. The LE-2 system accurately meters the inlet air flow
so any air leak can cause an improper air-fuel ratio,
result ing in taulty engrne operation.

NOTE: when connecting or disconnecting harness con-
nections, ensure that the ignit ion switch is 'OFF' and the
negative battery terminal is drsconnected. Failure to do
so will damage the control unit.

Possible CauseEngine Condit ion

Engine Fau l ty igni t ion sYStem, Disconnect h igh tensior i
and check for spark,

spark

Engine f  looded,
spark plugs wet.

Engine starts,  then
stal ls

Faul ty fuel  pump operat ion.

lmproper ign i t ion s ignal  input.

Probrem in the fo l lowing circui ts:
cooiant tem perature sensor.
Air  f low sensor.
Fuel  in jecto rs.
Control  u n i t .

No fuel  -  tank empty.

open coolant temperature sensor c i rcui t
E'Fl system.
Goes ful ly r ich.

Faul ty igni t ion s ignal  :nput.

Fuel  pump not funct  oning correct ly.

Faul ty coolant temperatu re o r  a i r
f low sensor c i rcui ts.
Malfunct ioning auxi l  iary ai  r  i , 'a l r  e.

Check electr ical  connect ions.
Renicve starter motor solenoid w' i t? z i -  I  :* 'n
igr ' ' ,  i t ro l  to "START," pump act ion shou c oe neard.
Cneck fuel  cr3ssure and volume purnpec

Check igni t  o1r s ignal  input.
Check the ope:at ,on of  re lay.

Check each c i rcu r  t

Check circu i t  and connect ons.
Replace f  au i ty sensor i f  proved defect iv e

Check igni t ion s gna l  rnput.

Check electr ica,  connect ions at  fuel  purnp

Check operat ion cf  cor- t ro l  re lay.

Check fuel  pump p'essure and volume purnped.

Check circui ts and ccrnponent operat ior^.

Start  engine (cold),  p inch the hose wh ch leads

'rom the air  valve to behind the throt t ie body.

Resu l ts:

-')
I t  id le speed drops, perf  orm c .cu i t  test .

l f  id le speed remains high or unstable,  perf  orrn

th e f  o l lowing checks :

Check for manifold vacuum ,eaks, i f  no

problem is found, perform the fol lowing

c i rcu i t  tests :

Throt t le posi t ion srv i tch ( id le contact

and ful l  load contact) .

Control  uni t  ground circui t .

Air  f  low meter potent iometer.

Air  regulator and fuel  pump circul t .

Air  regulator c i rcui t .

Control  u n i t  power in put c i rcu i t .

In jector c i rcu i t .
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Engine Condit ion Possible Cause Checks

E nq ine M isf  i res

Eng ne lacks power

Engine surge

Fau l ty igni t ion system.

Fue I  b l  ockage.

Water in f  uel .

Low f  uel  pressu re.

Loose Harness connectors.

lmproper contro re ia y o perat ion.

Faul ty EFlci rcu :

Def ect ive in jecto '  va rves.

Malf  unct ionino control  uni t .

Faul ty ign r t  o^ s, /stem.

Malfunct ion ng rn throt t le valve body.

fulai f  unct ion in air  f low meter

Fuet blockage.

Blocked o,r  t  ter .

Poor engine condi t ion.

Check ci 'cu i ts in throt t le posi t ion switch.

LOw f  ue,  pressure.

Problem rn the fo l lowing circui ts:
Air  and coolant temperature sensors.
Fuel  pump.
Air  f  low meter.
Throt t le posi t ion switch contacts.
lgn i t ion co i  I  to co ntrol  re lay.
Control  ur '  :  power input c i rcui t .
In jector c -cu t .

Maffunct ion r 'g air  f low meter.

Intake air  lsakage at  the fo l lowing cc r) ts l

Man 'c d gaskets.

A .  t  cr l  r r reter hoses.

lmp'o3e'  f  uel  pressure.

Nc 'acuum advance.

Fo- ' i ' r ,  EG R system.

Problern n the fo l lowing circu is:
Th rot i ie posi t ion switch,  d le contact

and fui l  load contact .

Air  f  lou. ,meter.

Control  uni t  c i rcui t .

Air  temperature sensor.

Coolant temperatu 'e se^s3r.
Auxi l iary air  valve c i rcu i

lgni t ion coi l  to control  re ay.

Control  uni t  power input orcui t .

I  n jector c i rcu i t .

Check ign i t ion system.
Check fuel  l ine for  b lockages in:

Tank f i l ter
Fuel  f i l ter
Fuel  p ipes
Fuel in jectors

Drain tank and l ines.

Perform fuel pressure test.

check al l  connectors for  looseness or corrosion,
i  ncludi  ng earth c i rcui ts.

Check control  re lay operat ion.
Perf  orm c i rcu i t  test .

Check in jectors operat ion.

Try another control  uni t .

Check igni t ion system.

Make sure throt t le butterf ly
not,amming.

opening ful ly and

Check air  f low f lap movement.  Check that
opens smoothly and ful ly.

Check fuel  l ine for  b lockages in:
Tank f i l ter
Fuel  f i l ter
Fuel  p i  pes
Fuel in jectors

Check element condi t ion.

Check engine compressions.

Check switch operat ion and w i  r ,ng

Perf  orm fuel  pressure test .

Check each circui t .  Perform component checks
wh e re necessary.

Check air  f lou;  merer mechanical  movement.

Using a f  inger,  cneck f  lap movement for  smootf '
operat ion.  Cneck for intake air  leaks.

Perto. '^n ruet p.essure test .

Check'cr  ccrect  vacuum hose connect ions
ig" l t  ion C,str ' ;  butor operat ion.

Check EGR operat ion.

Cneck eacn circui t .  Then proceed lc component
checks.
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E ngine Cond i t ion Possible Cause Checks

F lat  spot on
accelerat ion

Excessive petrol
consumption CO
read ing h igh

Dif f icul t  to start
af ter  stand ing h ot

lmproper rgn i t ion system.

Malf  unct ioning air  f  low meter.

Intake air  leakage at  fo l lowing points.
Manifold gaskets.
Air  f  low meter hoses.

lmproper fuel  pressure.

lmproper EFf c i rcui t .

E G R system.

lmproper igni t ion t iming or igni t ion system.

lmproper air  c leaner f  i i te.

lmproper f  uel  pressu re ,

Problem in the f  o l lowing circu: ts :
Coolant temperature sensor.
Ai r tem peratu re sensor ,
Th rot t le posi t ion switch,  id le contac:
and ful l  load contact .
Air  f  low meter.
Auxi l iary air  valve.
Fuel  pump circu r t .
I  n jector c i rcu i ts.

Control  uni t  defect ive,

Check igni t ion system and vacuurr  a i ' , ,ance
signal .

Check air  f  low meter mechanical  novem en:
Using a f  inger,  check for smooth f  rap mo! e-e-:

Check for intake air  leaks.

Periorm fuel  pressure test .

Per+ crrn complete c i rcui t  test ,  then
ccmpcner l ts cteck.

lnccrrec: , tac -rrn hose connect ions.

EGR ooe'a:  o-

perf  orm

Check

F ue I  system
fuel  to boi l
s iopped.

not holding pressu'e a iow,nc

in in jectors when engine

Check ign r t rcr  :  -  -  i  a-  d 'vacuum advance signal .

Check igni t ion sySi3- ' : -  .ct  spark.

Check air  c leaner f  r te '  a-c '?:  3Je : f  necessary.

Perform fuel  pressure tes ' .

Check each circui t ,  then proce:c : : -3f ,^ent

I  check.

Check operat ion of
good u n i t .

uni t ,  wi th a known

Fuei pressure stays at  250 -  20 kPa for t  hour af ter
e^g  ̂ e stopped. Leaking v3rr€s in pressure reguiator

r  or ;ue cu' l rp.  Loose fuel  p ce connect ions,

Engine stal ls when ld le speed too Low.

returning to id le f rom t
smal l  throt t le opening

Fuel pump noisy
1 .  Under very hot

condi t ions

2. Under n orma I
condi t rons

Aerated fuel  due to lovv fuel  level  in tank
combined with very n ct  f  ue l .

Fi l ter  on fuel  p ickup i r :  ianK restrrcted.

Rear fuel  damper inoperat ive.

Rubber mount ing cushions on j - , ,e c-mp
bracket defect ive.

Pump worn out.

Nu sct ion requirec f  quiet  -nder normal
ccncj i t ions.  Wi l i  nc:  damag: pump.

Rernove sender uni t  i .or-r  ta  ̂  k and clean f  i l ter

Rep ace damper.

Reca -  pump mount ing system.

Rep ace fuel  pump.



6C.64 ENGINE FUEL

5. SPECIFICATIONS

Air Flow System Components:

Air Flow Meter:

Nominal  a i r  f low 500 m3 /hr

Auxi l iary Air  Valve:

Air  f low 17 !  2 m3 /hr
Average t ime to shut at
+20oC and 14 vol ts 4 minutes
Nominal  resistance 30 -  40 ohms
Leakage 1.0 m3 /hr (maximum with slotted disc closed)

Fuel  Sect ion:

Fuei  Pump:

Flow capaci ty minimum 130 l /hr  at  12 vol ts and 303 kPa pressure

Fuel  Pressure:

At idle 250 kPa
The moment the accelerator pedal
is depressed (zero engine vacuum) 300 kPa

Fuel Fi l ter :

Flow rate 1.5 l /hr
Pressure drop .  .  10 kpa maximum at 120 l lhr
Fi l ter  area 3000 cm2
Average pore s ize 8 -  10 micro metre

I  n jector:

Stat ic f  low 185 cm3 /min = 3orc at 303 kpa
Dynamic f low . 4.38 cm3 /1000 strokes t 3% at above atmosphenc pressure
Permissable leakage 0.015 cm3 /min at 303 kPa above atmosphenc pressure

(1 drop/min)

Pressure Regulator:

Fuel  pressure 303 kPa = 6 kPa at4} l /hr  wi th regularor vacuum
conneci lon open to atmosphere.

Electr ical  Sect ion:

Control  Uni l  Cal ibrat ion Summary:

Basecabl ibrat ion. . . . . . .  3.4mi l l iseconds
Warm-up enrichment factor I  .2 at ZOoC
After start enrichment factor 1.7 at OoC
Cold start inject ion pulse 16 mil l iseconds ar OoC
Accelerator enrichment {actor .  1.3 below 50oC
Ful l  load enr ichmenr factor .  8Yo increase
Fuel cut  of f  on dece e:ar ion Unt i l  1 800 rom

Coolant Temperature Sensor :

Temperarureoc.. .  - l0 l l  -20=j  -gor1
Resistance k ohms 8.26 -  10.56 2.28 -  2.72 0.290 -  0.364

Fuel Pump Contro '  Re ay"

Hold in vol tage at  te ' rn inal  No. 15 .  .  .  5.5 vol ts minrrnur, .
Hold in igni t ion pu ses ai  terminal  No. l  .  150 rpm min mum

Thrott le Posit ion Switch :
ld le contact  opening angre l .0o f rom dle end oosi t ion
ldle contact  c losing angle 0.2o from dle end posi t ion
Ful l  load contact  c losing angle 40" !2 f  rom :d e end oosi t ion

ldle speed at  normal operat ing temperarure -
run- in engine g50 t  50 rom

ldle mixture at  normal aperat ing temperature -
run- in engine .5 -  1.b% CO
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6. TORQUE WRENCH SPECIFICATIONS

In let  Manifold Mount ing Nuts
Exhaust Extractor Mount ing Bol ts and Nuts
EGR Mount ing Bol ts
E G R Feed Pipe to I  n let  Man i fo ld Bo I  ts
EGR Feed Pipe to Manifold Nuts ,
I  n let  Man i fo ld Brace Bol t
In let  Manifold Brace Nut to Cyl inder Head Stud .
Fuel  Rai l  Mount ing Bol ts
Pressure Regu lator Mount ing Nut
Pressure Regu la io.  Fuel  L ine Gland Nuts
Fuel  Return Line Bracket to Rocker Cover Bol t
Fuel  Return Line Bracket to Side Plate Bol t
A;r  Cleaner Housing Mount ing Nuts
A r  Duct to Support  Bracket Bol t
Throt t le Body Mount ng Nuts
Throt t le Cable Lock Nuts ,
F uel  Pump Support  Bracket N uts
Fuel  Pump Insulators
Rear Fuel  Clamper Mount ing Nut
Mou nt ing Plate f  or  Support  Bracket Bol ts
Fuel  Fi l ter  Support  Bracket Nuts .
Throt t le Valve Switch Mount ing Screws
F - . re l  Pipe Hose Clamps
Air  Flow Meter Mount ing Bol ts
Ai  r  F low Meter Harness Retainer Bol t

Nm

41-48
41-48
20-25
20-25
27 -36
20 -25
20-25
2A-27
25-30
25-30

8 -  10.6
4 -  10
8 -  10.6

20-27
8 -  10.6
a4
z-.+

15-25
15 -  25
15-25
15-25
3-4
1 -  1.5
1
8-11

20-27
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7. SPECIAL TOOLS
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CARBURETTOR (3.3 EST)
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The fuel system emPloyed
Series engines is similar to

1. GENERAL
on carburettored 3.3 litre VK
VH 3.3 litre models, except

DESCRIPTION
for revisions tc the Varajet ll carburettor as noted rn tftis
Section.

1.1 CARBURETTOR
The carburettor used on VK is a Varalet ll. Differences
betyveen VH and VK models include, new float bowl
design, deletion of the spark advance signal port and a
high mass choke coil which holds the choke valve open
foi longer periods after the vehicle is switched off. There
is also the addition of a delay valve in the choke vacuum
break hose, to aid in quicker starting and a revised
secondary air valve restraint mechanism (Refer No. 60,
Fig. 6C-1 21). A throttle position switch has been added
to the carburettor and is mounted on the air horn, refer
Fig. 6C- 117 . The accelerator pump lever has

inCorporated a lever which actuates the throttle position

switch. For throttle position switch operation refer to

Section 6D, lgnition System, of this Supplement.

The internal calibration has been changed to suit the
characteristics o{ the 3.3 litre EST engine. Calibration
details are listed in the Specifications at the end of this
Section.
WARNING: TO AVOID THE POSSIBILITY OF ALTE'
RING THE CERTIFIED EMISSION CONTROL SETTING
OF THE CARBURETTOR, NO MAJOR SERVICE OPER.
ATIONS MAY BE CARRIED OUT ON IT DURING THE
EARLY LIFE OF THE VEHICLE EXCEPT FOR RE.
MOVAL AND INSTALLATION.

THE EXTENT OF THE WORK WHICH MAY BE CARRI.
ED OUT ON VEHICLES WHICH HAVE COVERED LESS
THAN 8O,OOO KM IS SET OUT IN THE 'MINOR SER.
VICE OPERATIONS.' IF THIS IS INSUFFICIENT, THE
CARBURETTOR MUST BE REPLACED.

' \  POSTTTON SWITCH

Flgure 6C-117
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2. MINOR SERVICE OPERATIONS

2.1 CARBURETTOR ADJUSTMENTS'ON
VEHICLE'

CHOKE OPERATION
NOTE:

a. Ensure cover index is set to specification, refer
Fig. 6C-118 and specif icat ions at the end of this
Section.

b. Engine temperature must be within 5 oC of
arnbient temperature.

1. Remove air cleaner and open and close throttle to
set choke.

2. Switch ignition on. Do not start engine.
3. Depress and release the choke butterfly to enable

the posit ion of the control spring to be determined.
The choke should be ful ly open withrn two to f ive
minutes.

lf the choke does not perform to specification, check for
binding or stuck choke valve or linkage. lf necessary,
replace choke cover and bi-metallic coil assembly.

IDLE SPEED ADJUSTMENT
1. Ensure spark plugs are correctly gapped.
2. Ensure engine is at normal operating temperature.

(Drive 1 0 kms or idle engine for 15 minutes or
more.)

3. Ensure choke is fully open.
NoTE: The throttle position switch must be closed.
4. Ensure throttle cable is adjusted correctly.
5. Ensure transmission is in Neutral or Park.
6. Ensure air conditioning is OFF.
7 . Adjust mixture by-pass adjusting' screw (shown in

Fig. 6C-1 19) to set idle to specification.
WARNING: To MAINTAIN DESIGNED EMtsstoN
LEVELS, DO NOT ADJUST IDLE STOP SCREW OR
IDLE MIXTURE SCREW.

FAST IDLE ADJUSTMENT
1. Engine at operating temperature.
2- Remove air cleaner" plug vacuum hose to air preheat

sensor.
3. Start engine.
4. Throttle position switch must be closed.
NOTE: The throttle position switch may be simulated in
the closed positron by removing both electrical con-
ne'ctors from the switch and connecting them together
with a bridge wire.
5- with fast idle screw on lowest step of fast rdle cam

as shown in Fig. 6c-120, engine speed should be to
specification. Adgust fast idre screw if necessary.

2.2 THROTTLE POSITION SWITCH
ADJUSTMENJ'

Fol adjustrnent instructions, refer to service operation 2.7
in section 6D, lgnit ion system of this Supplement.

Flgure 6C-118

Flgure 6G119

FAST IDLE
CAM

r LOW EST STEP

I DLE ADJUST -
SCREW

Flgure 6C-120
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L EG EN D FOR FIGU R E 6C-121

1. Retainer to vacuum brake screw
2. Baf f  le f lap shaft
3.  Needle retainer 2nd stage
4. Air  horn vent screen and retainer
5.  Baff le f lap
6. Baff le f lap screw
7. Choke valve
8. Choke valve screw
9. Air  horn to f loat  bowl screw

10. Air  horn to f loat  bowt screw
1 1.  Air  horn assembly
12. Pump lever and screw assernbly
13. Air  horn to f  ioa:  bowi gasket
14. Float prvot inser l
15.  Pump pisrcn assembly
16. Float reta,7 '1gr pro

17. Float anc rever assembly
18. Floa: ieve- to needle c l ip
19. Floar need,e vaive and seat assembly
20. Fioat needre valve seat seal
21 .  Pump inlet  bal l
22.  P iston cu p

23. Piston return spr ing

24. Discharge purnp retainer
25. Carburet tor  f  uel  in let  f  i l ter
26. Carburet tor  f  uel  f  i l te.  f  lare nut
27. Discharge pump spr ing
28. Discharge pump bat l
29.  Mixture by-pass screw and seal  asm.
30. Mixture by-pass seal

32. Float bcwl to throt t le body gasket
33. Ant r  d iesel ing solenoid
34. Pump i ink

35. ldre needle screw and seal  assembly
36. ld,s ne€dle seal
37 .  Throt t le body to f  loat  bowt screw
38. Secondary dr ive spr ing
39. Pr imary throt t le lever
40. Fast id le screw and sprng assembly
41 .  Throt t le body
42. Basic id le screw and spnng assembly
43. Fast id le cam retainer
44. Fast id le cam assembiv
45. Fast id le cam oivot

46. Float bowl
47 .  Meter ing pr imary jet
48 .  Power piston sp r ing
49. Power piston assembly
50. Meter ing pr imary rod and spr ing asm.
51 .  Choke l ink cam end cl ip
52. Choke l ink cam end bush
53. Fast id le cam to choke l ink
54. Choke shaft
55, Choke lever
56. Choke l ink c l ip
57. Choke l ink bush
58. Coi i  contact  s leeve
59. Choke lever bush
60. Secondary shaft  spr ing
61. Vacuurn break hose
62. Choke cover and thermostat  retainer
63. Vacuum break housing and stem asm.
64. Cover and thermostat  assembry
65. Vacuum break delay valve
66. Th rot t le pos rr  ion switch
67. Bracket

3. MAJOR SERVICE OPERATIONS

3.1 CARBURETTOR
REMOVE

1. Disconnect battery earth cable.
2. Remove wing nut holding air cleaner and remove air

cleaner.
3. Disconnect electrical leads, fuel line and vacuum

hoses from carburettor.
4. Remove throttle linkage and cable assembly from

bracket.
5. Remove carburetlor to mount nuts and remove

carburettor.

DISASSEMBLY
1. Remove fuel l ine flare nut and filter. Remove

anti-dieseling solenoid.
2. Remove vacuum hose from throttle body and rernove

the three screws from choke retaining ring. Remove
choke cover and vacuum break dssembly
(Fig. 6C-1 zz).

Figure 6C-122
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3.

4.

Press off securing clip and withdraw choke valve link
from fast idle cam slot (Fig. 6C-1 23).
Rernove pivot screw from accelerator pump actuatrng
lever.

5. Unscrew two short and four long retaining screws
and remove air horn and throttle position switch
assembly. Gasket remains on float bowl.

NOTE: The accelerator pump is spring loaded.
NOTE: Do not rest air horn on protuding tubes.

Remove accelerator
Remove gasket.

pump assembly (Fig. 6C-124).

8. Remove power piston assembly using a patr of side
cutters and screwdriver as a fulcrum (Fig. 6C-125\

NOTE: Prefcrred method is to 'f l ick' the piston down and
allow the spring to hammer against the plastic retaining
sleeve. This is repeated untit the assembly can be
removed.

CAUTIOAT: DO NOr LEVER UF CN HORTZONTAL IANG
ABOVE POWER P'SION ASSEMBLY. GRIP POWER
P/S7'ON ACHOSS INDENIAT/ONS /N BODY, ABOVE
PLAST/C /NSEFI.

Remove f loat pivot insert and float assembly
tFig. 6C-126)
Using a suitable screwdriver, remove seat and seal.

ai|r

6.
7.

Figure 6C- 1 23

Figure 6C-124

Figure 6C- 125

9.

10.

Fig u re 6C- 1 26
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1 1. Using a suitable screwdriver, remove main iet
(F.g. 6G1 27).

12. Remove four screws accessible from underside of
carburettor and separate throttfe body assembly from
float bowl assembly (Fig. 6C-1 28).

CHECKS

Clean all parts in suitable cleaning fluid. Blow dry with
compressed au. Jets and ports should be blown dry in
normal direction of flow.
All mating surfaces should be cleaned and checked to
ensure there are no imperfections.
With float bowl upright, fill pump area with fuel. Check
that fuel level does not drop. lf fuel is escaping, blow
check ball passages out with compressed air.
Check main metering rod. Ensure rod is conect unit, see
specifications. Replace if necessary.
Check throttle body f inkage for freedom of movement.
Ensure there is no binding of throttle valves
(Fig. 6C-12s).

Figure 6C-127

Figure 5C- 1 28

Figure 6C-129
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REASSEMBLY

1. Place gasket on inverted float bowl assembly. Ensure
gasket is correctly located. Place throttle body
assembly over gasket and retain with four screws.
Re-check linkage operation (Fig. 6C-130).

2.

3.

Using a suitable screwdriver,
seat and sealing ring.
Using suitable screwdriver,
(Fig. 6C-131).

reinstall needle valve

reinstall main iet

Figure 6C-130

Figure 6C- 1 31

Figure 6C- 132

4. Reinstall power piston and
assembly. Remember spring
(Fig. 6C-132).

primary metenng rod
under power Piston

5. Hook float needle valve on float arm, Reinstall float
and needle valve assembly (Fig. 6G133).

Figure 6C- 133



6C.74 ENGINE FUEL

6. Hold needle valve actuating arm as shown and push
down until valve rests on seat. Distance from top of
f loat to top face of float bowl should be to
specification (Fig. 6C-1 34).

Adjust if necessary by bending arm (Fig. 6G13S).

7. Reinstall float pivot insert. Reinstall gasket in correct
orientation.

8. Reinstall accelerator pump assembly (Fig. 6C-136).

Reinstall air horn assembly ensuring accelerator
pump push rod passes through correct hole in air
horn and gasket is correcily seated (Fig. 6C-197).
Reinstall accelerator pump actuating linkage on lever
and reinstall pivot screw. Reinstall throttle position
switch to air horn.

9.

10.

Figure 6C- 134

Figure 6C- 135

FiEure 6C- 136

Figure 6C- 1 37
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1 1. Reinstall choke valve link
Ensure plastic sleeve is in
clip (Fig. 6C-138).

into fast idle cam slot.
place. Replace securing

12. Reinstall vacuum break assembly and choke cover.
Ensure choke spring correctly engages choke actua-
ting lever. Screw retaining ring in place, ensuring
arow on choke cover points to specified index mark
(Fig. 6C-13e).
Reinstall vacuum hose.
Reinstall filter, fuel inlet flare nut and antidieseling
solenoid.

Figure 6C-138

Figure 6C-139

13.

ADJUSTMENT

Wide Open Throttle
1.

2.

Hold fast idle cam down and open throttle complete-
ly - ensure 2nd stage valve is open as well.
Measure clearance between tang on intermediate
lever and spring end. Bend tang on intermediate
lever to adjust (Fig. 6C-140). Check Specifications
section for measurement.

^-CYJ

SECOIJDARY
900

PRIMARY

\

-_-Lt r

I

L

PRIMARY CVERDRIVE

Figure 6C- 140
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Secondary Throttle Opening

1. Open prirnary valve, ensuring secondary valve re-
mains closed (lock engaged).

2. Measure clearance between tang on secondary
throttle lever and intermediate lever. Bend tang on
secondary throttle lever to adjust (Fig. 6C-141). See
specifications for measurement.

Secondary Closing Setting
1. ldle stop lever against slow idle stop screw

(Fig.6C-142).
Movement of secondary throttle valve should be to
specification. Bend tang on intermediate lever to adjust.

Vacuum Break Settings
1. Choke Setting.

a. Set the automatic choke to closed.
b. Remove vacuum hose to vacuum break unil

(Fig. 6C-143). Use hand vacuum pump J23937-
01 or equivalant to apply vacuum to vacuum
break unit to fullv retract stem.

CLOSING FORCE

BEND TANG TO ADJUST

SECOND THROTTLE CLOSED

Figure 6C-141

IDLE STOP LEVER
AGAINST BASIC IDLE SCREW

FULL CLOSED POSITION r

BEND TANG TC ADJUST_

OPEN IN G FORCE

Figure 6C-142

Figure 6C- 1 43

- \
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Distance between choke valve and carburettor wall
should be to specification (Fig. 6C-1 44).
Adjust by turning screw 'B' (Fig. 6C-144).
NOTE: This adjustment should be perforrned in conjunc-
tion with 'Air Valve Setting' below. (Remember that
interference between air vafve lever and vacuum break
stem will affect travel of vacuum break stem.)
Lock stop screw with paint after adjustment.

2. Air Valve Setting
a. Use J23987-01 or equivalent to apply vacuum to

break unit.
b. Clearance between air valve lever and vacuum

break stem should be to specification
(Fig. 6C-145).

c. Bend tang to adjust.

.\,

F

Figure 6C-144

VACUUT\4 BREAK STEM FULL IN _
WITH VACUUM APPLIED

AIR VALVE
FULL CLOSED

Figu;'e 6C- 1 45
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Second Step Setting

With choke coil cold (ambient temperature), ensure fast
idle screw is seated on second highest or 2nd step of
cam (Fag. 6C-146).
With light pressure applied on choke valve, clearance
between valve and carburettor throat should be to
specification.

Bend choke link to adjust (bending increases clearance,
straightening reduces clearance). See Fig. 6C-.,147.

Wide Open Kick Setting
1. Choke valve held closed.
2. Primary throttle lever held fully open.
3. Push choke valve against kick lever to remove

backlash.
Dimension A, choke valve to carburettor throat clearance,
should be to specification (Frg. 6C-148).
Bend lever on fast idle cam to adjust.
NOTE: Secondary throttle lockout lever must be fully
engaged in tang on interrnediate lever.

CHOKE VALVE

OPENING FORCE oN--1
cHoKE VALVE \  r -  cLostNG FoRcE oN

\ cHOKE coIL LEVER

- -

TOP OR FIRSTJ

Figure 6C- 146

Figure 6C- 1 47

,s3--.,_J

CLOSING FORCE ON CHOKE COIL LEVER.
OPENING FORCE ON CHOKE LEVER.

PRIMARY THROTTLE WIDE OPEN.

Figure 6C-148

- \
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Secondary Lockout Lever Rotation

1. Choke control lever held fully open (use elastic band
to overcome automatic choke closing force.)

Clearance between secondary lockout lever and tang on
intermediate lever should be to specification
(Fig. 6C-14e).
lf dimension is inconect, check 'Secondary Lockout
Setting' below.

Secondary Lockout Setting

1. Choke control lever closed.

2. Primary throttle lever wide open'

3. secondary lockout lever f ully engaged. secondary
throttle valve should have clearance as specified
(Fig. 6C-1s0).

Bend tang on secondary valve lever to adiust.

Accelerator PumP
1 . Throttle closed, carburettor set 10r idle, choke held

off
2. slowly depress accelerator pump plunger until sec-

ondary spring resistance is felt. The distance travel-

led from reit position should be to specifications
(Fig.  6G151)

3. Bend pump arm to adiust (at B).

4. Readjust throttle position switch if pump-arm is bent'

Refei to Section 6D of this Supplement for details'

REINSTALL
1. Clean all mating surfaces. Take care that material

does not fal l  into manifold.

2. Using new gasket, install carburettor. Torque nuts to

specification.

3. Reinstal l  fuel l ine, electr ical leads and vacuum hoses'

4. Reinstal l  air cleaner. Torque nut to specif icat ion'

5. Instal l  air pre-heat, engine venti lat ion and vacuum

hoses on air cleaner.

CHOKE FULL HOTT

Figure 6C- 1 49

rv-r  , rh.
J1n PL-

/v4

-

I

SECON DARY THROTTLE VALVE SEC. LOCK OUT
ENGAGED

FULL
CLOSED
POSITION

,A'

PRIMARY THROTTLE ROTATED
TO WIDE OPEN

Figure 6C-150

Figure 6C'1 51
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4. DIAGNOSIS
The following Diagnosis Charts rnust not be taken as
approval to carry out major operations on vehicles with
less than 80,000 kms.

NO START COLD

CHECK VACUU[1
HOSES AND ELEC;RICAL

LEADS

C H OKE VALVE
NOT CLOSING

CHECK AUTOMATIC
CHOKE COI L

ADJUSTM E T\ T

USE PROPER
i STARTING PROCEDURE I
LI

' l  No FUEL
: IN CARBURETTOR

NO FUEL IN TANK

FUEL LINES OR
F ILTERS PLUGGE D

DEFECTIVE FUEL
PUMP.

PRESSURE TEST

CORR ECT STARTI N G
PROCEDURE USED
STILL NO START

CHECK ALL VACUUM
HOSES AND ELECTRICAL

LEADS

CHECK THROTTLE
LINKAGE FOR
FU LL TBAVE L

(W.C. THROTTLE)

CHECK F LCAT
NEEDLE AND SEAT

FOR LEAKAGE

CHECK F LOAT *
LEV E L.

FLOAT FOR DAMAGE i

*  DO NOT ADJUST FLOAT L='" ,EL =XCEPT
AFTER MAJOR OV ERHAi.J t -

ENGINE CRANKS _ NO START

NO START HOT

CORRECT STARTING
EROCEDURE USED
STI LL NO START

? ENG rf \  E
i- /  F LOODE D

CHOK E VALVE
NOT UN TOADING

CHECK ITEMS
1 & 2 UNDER

NO START COLD

CH ECK FOF
OR STUCK

VALVE OR

BI NDI NG
CHOKE

Li\KAGE

CHECK A\D ADJUST
VACUUM BREAK,

= AST I  DLE,
AND UNLOADER

CHECK FLOAT NEEDLE
FOR STICKING IN

SEAT OR tsINDING
F LOAT

r-r.t'
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USE PROPER
STARTING PROCEDUR E

CHECK ALL VACUUM
HOSES & ELECTRICAL LEADS

STALLS HOT

USE PROPER
STARTING PROCEDURE

CHECK IDLE I

FUEL LEVEL
HIGH IN *

F LOAT BOWL

FUEL PUMP
PRESSURE H I  GH
TEST FUEL PUN1P

F LOAT NEEDLE
SEAT LEAKING

FLCAT LEAKING

CR BINDING

FUEL LEVEL
CK

SECONDARY
THROTTLE
STICKING

OPE N
CHECK CHOKE

VALVE AND
LIN KAGE FOR
BINDING OR

STICKING

IF UNABLE TO
ADJI.JST, CH ECK

IDLE SYSTEM FOR
DIRT, AIR LEAKS,

PLUGG ED PASSAG ES

CARBURETTOR FLOODI NG
OR HIGH FLOAT LEVEL

GASKETS NOT
SEALING
CAUSI NG

AIR OR FUEL
LEAKS

I DLE PASSAGES
PLUGGED, ID LE

AIR BLEEDS
PLUGG E D

TEST F UE L
PUM P

DO NOT ADJUST FLOAT LEVEL EXCEPT

AFTER MAJOR OVERHAUL

REFER SECTION 2 FOR CORRECT
ADJUSTMENT PROCEDURE.

I

i  CHECK FOR DIRTY
I on LEAKTNG FLoAT
I  rv EEDLE

ENGINE STALLS

STALLS COLD

CHECK I  DLE SPEED T

CHOKE COI L
ADJUSTE D

COR R ECTLY
STA L LING

CONTIN U ES

CHOKE COI L
INCORRECTLY

ADJUSTED

CHECK ALL VACUUM
HOSES & ELECTRICAL LEADS

.fr,
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POOR HIGH SPEED PERFORMANCE

CHECK FOR FULL THROTTLE
OPENING AT CARBURETTOR
ADJUST THROTTLE LI NKAGE

AS N ECESSARY

AIR VALVE OR
SECON DAR Y VALVE

NOT UN LOCKING

POWER PISTON STUCK OR BINDING
CHECK FOR DISTORTED SPRING

F LOAT LEVEL *
INCORRECT

F LOAT STICKING,
MISALIGNED

GASKETS NOT SEALI NG
MAY BE HARD OR BRITTLE
CHECK FOR LOOSE SCREWS

AIR VALVE BINDING,
STIC K I  NG

PRIMARY OR SECONDARY
METERING ROD BENT

OR JETS BLOCKED

ENGINE RUNS ROUGH, SURGES

CHECK ALL VACUUM HOSES
AND ELECTRICAL LEADS

CHECK FUEL PUMP
PRESSURE

FUEL FILTERS OR SCREENS
PLUGGED OR DIRTY

MAIN METERING JET
PLUGGED, LOOSE OR

WRONG PART

POWER PISTON STICK!NG
DIRTY, SPRING MISSING,

OR INCORRECT PART

CHECK IDLE SYSTEM FOR
DIRTY OR PLUGGED PASSAGES

PRIMARY METERING ROD
BENT, ALTERED OR
INCORRECT PART

FLOAT ADJUSTMENT INCORRECT *

F LOAT BENT OR MISALIGNED

ADJUST IDLE SPE E D I
TO SPECI F ICATIONS

GASKETS NOT SEALI NG.
MAY B E HARD OR BR ITTLE,
CHECK FOR LOOSE SCREWS

SECON DARY THROTTLE VALVE
STICKING OPEN OR MISALIGNED

DO NOT ADJUST FLOAT LEVEL EXCEPT
AFTER MAJOR OVERHAUL

REFER SECTION 2 FOR CORRECT
ADJUSTMENT PROCEDURE

-..
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POOR FUEL ECONOMY

RUN CONSUMPTION TEST
CHECK DRIVER HABITS

CHECK CHOKE VALVE AND LINKAGE
FOR BINDING OR STICKING

CHECK METERING RODS
FOR BEING

BENT OR WRONG PART

CHECK MAIN METERING JET
FOR BEING PLUGGED, LOOSE,

OR INCORRECT PART

CARBURETTOR FLOODING.
SEE BELOW

CHECK FLOAT NEEDLE SEAT FOR
LEAKING FROM DIRT, WEAR,

DAMAGE, LOOSEN ESS

FLOAT BENT, STICKI NG
MI SALI GN ED, MISADJUSTE D

PUMP DISCHARGE BALL NOT SEATING,
CHECK FOR DIRT, DEFECTIVE SEAT

OR DISCHARGE SPRING

CHECK POWER PISTON
SPRING FOR DISTORTION

IF CONSUMPTION IS POOR,
CHECK THE FOLLOWING

CHECK POWER PISTON FOR STICKING
OR BEING BENT OR LOOSE

CHECK AND ADJUST .
IDLE SPEED

GASKETS NOT SEALING
OR CASTINGS LEAKING

DO NOT'ADJUST FLOAT LEVEL EXCEPT
AFTER MAJOR OVERHAU L

REFER SECTION 2 FOR CORRECT
ADJUSTMENT PROCEDURE.

CHECK POWER PISTON
VACUUM PASSAGES FOR

LEAKS OR BEING PLUGGED

tvlAKE SURE GASKETS
SEAL PRCPERLY ON

ALL VACUUM PASSAGES

CARBURETTOR FLOODING

CH ECK F LOAT I-  E V E L,  CH ECK FOR D ISTORTED
FLOAT ARN|S OR IMPROPER ALIGNMENT

R UN F UE L PUMP TEST
CHECK PRESSURE

CHECK FLOAT NEEDLE AND SEAT FOR DIRT,
WEAR, DAMAG: OR LOOSE PARTS. CLEAN

FUEL SCqEENS AND FILTERS

CHECK FOR FLOAT
WITH FUEL ON BENCH

BOWL LEAKS (FILL BOWL
AND OBSERVE FOR LEAKS)

CHECK SEAL ON ALL BOWL GASKETS
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ENGINE HESITATES ON ACCELERATION

AIR VALVE EINDING
OA STICKING

ACCELERATOR PUMP CIRCUIT DIRTY,
PLUGGED OR INOPERATIVE _ BALL NOT

SEATING _ PLUNGER NOT SEALING

A I  A ' /  A LV E OR SECON DARY
T:r q CTT L E VA LVE LOCKOUT

I,JOT OPERATING

S ECON DARY THROTTL E
VALVE STICKING OPEN

SLIG HTLY - CH ECK F O R
DAMAG E

ADJUST AUTOMATIC
CHOKE COI L

ADJUST VACU UM BR EA K

* DO NOT ADJUST FLOAT LEVEL EXCEPT
AFTER MAJOR OVERHAUL.

REFER SECTION 2 FOR CORRECT
ADJUSTMENT PROCEDURE

AIR VALVE BINDING i
OR STICKING

S ECON DARY NOZZ LE
PLUGGED OR DIRTY: SECONDARY

METERING ROD MTSALIGN ED,
STICKING, DIRTY OR BENT,

SECONDARY METER IN G
JET PLUGGED

FUEL FILTER IN CARBURETTOF
DIRTY OR PLUGGED.
FLOAT STICKING OR

NOT PROPER LY ADJUSTED *

THROTTLE VALVE STICKI NG

LOW FUEL LEVEL IN
F LOAT BOWL

CHECK FUE L PUMP
PR ESSUR E

\ lAIN METERING JET DIRTY,
PLUGGED OR INCORRECT PART.

MAIN METERING ROD DIRTY,
BENT, STICKING OR INCORRECT PART

IDLE SPEED T
NOT PROPER LY ADJUST E D

ENGINE SLUGGISH ON ACCE LERATION

ENGINE SLUGGISH ON
ACCELERATION DURING

COLD DRIVE AWAY

ENGINE SLUGGISH ON ACCE LERATION
WARM OR COLD

POIVER PISTON STUCK,
BINDING, LOOSECHECK AIR VALVE OR

SECONDARY THROT-I-LE
VALVE LOCKOUT
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5. SPECIFICATIONS

CARBU RETTOR - 2 Barrel  Vara jet  l l
Cal ibrat ion l tem (Automat ic and Manual

P.O. E. Bleed
P. O. E. Nozzle
P.O.E. Tube .
Secondary Meter ing Jet
Secondary Meter ing Rod Ful l  d ia.
Secondary Meter ing Rod Tip dia.  .
Seconda ry Ai  r  B leed
Primary N ozzle Relat ion
Main Wel l  Boost Bleed .  .
Auxi l iary Wel l  Bleed

Transm ission )
1 .42 mm
1.85 mm
0.65 mm
3.20 mm
2.97 5 rn m
1.970mm
i .00 mm
3.50 mm
1,00 mm
1.00 mm

ldle Tube
M. B.P. Restr ict ion
Top M.B.P. In let  .  .
M.B.P. Down Channel in Float Bowi
Pr imary Meter ing Rod
Primary Meter ing Jet .  .
ld ie Need le Ori f  ice
ldle Port  Width
ldte Por:  Length

0.65 mm
1.60 mm
5.50 mm
7.00 mm
1 18 mm
1.83 mm
2.20 mm
0.70 mm
3.00 mm

N OTE: P. O. E. Pul l  Over Enr ichrnent

FUEL PUMP:
Pressu re Test

ENGINE IDLE SPEED

(f n Neutral  -  Manual Transmission ,  Park -  Auto Transmission
Air  Condi t ioning "  OFF" ,  Engine Warm )

ENGINE FAST IDLE SPEED

L;west step of  fast  id ie cam

M.B.P. l /  x iure B'7-Pass

22 -  26 kPa @ 1000 'crn

850 t  25 rpm

1 ,150 !  25 rpm

A DJUSTMENT SPECI FICATI ONS (AUTOMATI C & MANUAL TRANSMISSI ONS)

I

I sPEc.
F IG.
REF. ITEM

N. A. LIQUID FUEL LEVE L (Fuel  level  to f  loat  bowl top -  no gasket) 17 .O mm

6C-134 DRY FLOAT LEVEL SETTING (Float top to fuel  bowl top -  no gasket) 8.0 mm

6C_140 i  WIDE OPEN TH ROTTLE - PR IMARY 90 Deg.

6C_140 I  WIDE OPEN THROTTLE - SECONDARY 90 Deg.

6C-140 WIDE OPEN THROTTLE - PRIMARY OVERDRIVE ' tA"-  
'  

0.5mm

6C_ 1 41 SECONDARY TH R OTTLE OPEN ING IN ITIAL t t  
At t  

_ 0.45 mm

6C-142 SECONDARY CLOSING SETTING t t  

^ t ,  

_ 0.60 mm

6C_144 CHOKE SETTING t t  

^ t t  

_ 4.2 mm

6C-145 AIR VALVE SETTING A"= 0.3 mm

6C-146 I  SECON D STEP SETTING Att  = 3.70 mm

6C_148 I  WIDE OPEN KICK SETTING A"= 10.0 mm

6C-149 I  SECONDARY LOCKOUT LEVER ROTATION A"= 2.0 mrn

6C_150 I  SECONDARY LOCKOUTSETTING A"= 0.4 mm

6C_151 I  RCCELERATOR PUMP SETTING At '= 8.0 m rn

N A. PUMP CAPACITY FOR 1O SLOW STROKES 1 4.5 cc

N A. CHOKE COVER INDEXING 1 N. L

N A. AIR VALVE OPENING 84 Deg.

N A. I  cHoK E oPENTNG TrME AT 22oc
I

2 -  3 mins
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6. TORQUE WRENCH SPECIFICATIONS

Nm

Carburettor to Manifold Stud Nuts 14 - 16
* Air  Cleaner Stud. .  10

Thrott le Posit ion Switch to Mounting Screws 0.5 - 0.7
Thrott le Posit ion Switch Mounting to Air Horn Screws 3.b - 4.s
Thrott le Linkage Bracket to Manifold Bolts .  .  12 - 16
Accelerator Cable Lock Nuts . 3 - 4

* Use thread locking sealant such as Locti te 675.

7. SPECIAL TOOLS

HAND VACUUM PUMP

J23987 -01
(or eguivalent)
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coNTRoL RELAY OPERATION ..............o-.. 6C-89

Battery Supply Voltage ............,.o...o... 6C€9
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6C-88
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6C€8
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I Ref.
1 2.3

2.4
2.5

r3.
I

1. GENERAL
All 5.0 litre VK Series models are equipped with a
revised fuel pump system to improve driveability in high
ambient temPerature conditions.
The mechanical fuel pump has been deleted, a cover
plate is added to the fuel pump access hole on the
ilming case cover. The inline plastic fuel filter has been
deleted and replaced by a revised fuel vapour separator
incorporating a gauze filter screen, refer Fig. 6C-1 52.

The revised fuel pump system includes, an electric fuel
pump mounted on the fuel gauge tank unit, inside the
iuel tank, refer Fig. 6C-153. The operation of the fuel
pump is controlled by a control relay inside the fuse box.
The principle of operation is the same as described for
the EFI System control relay, refer to 'ElectrOnic Fuel
Injection' in Section 6C of this Supplement. The fuel lines
hive also been revised with the deletion of the mechan-
ical fuel pumP and inline filter.

The float level height has also been revised to 11.5 mm
(.460 ins.). Refer to the Section 10 'Engine f.un" Up' of
ine lmproved Performance Engine Service Manual Part
No. M38338, for adiustment procedures.

DESCRIPTION

F(lure 6C-152

TO CARBURETTOR

FUEL
RETURN
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2. SERVICE OPERATIONS

2.1 FUEL PUMP
REMOVE
1.

2.
3.

Remove fuel gauge tank unit, reter to service
operation 2.6, Section 12C of this Supplement.
Disconnect wiring from tank unit to fuel pump.
Remove filter from pump. Slide upper rubber con-
nector from fuel pump outlet, then remove pump by
sliding out from lower bracket.

REINSTALL

Instalfation is reversal of removal procedure.
NOTE: The electric fuel pump is a sealed unit and non
repairable.

2.2 CONTROL RELAY
REIIOVE
1. Remove fuse box cover.
2. Pull out relay from its position in the fuse box, reter

Fig.  6C-155.

REINSTALL

lnstallation is reversal of removal procedures.
lf the engine fails to start and the normal diagnosis
procedure indicates to a fault in the fuel supply to the
carburettor, check fuel pump pressure and fuel flow.

2.3 FUEL FLOW TEST
Disconnect the carburettor fuel l ine at the carburettor
- prior to the vapour seperator.
Disconnect '+'  wire at rgnit ion coi l  terminal, place a
suitable container at the end of the fuel l ine and
crank the engine a few revolutions. lf l it i le or no fuel
f lows from the open end of the pipe, then the fuel
pipe is blocked or fuel purnp is inoperative.

FUSE 8CX COVER

Figure 6C-153

Figure 6C-154

Figure 6C-155

1.

FUEL GAUGE

LOWE B TANK UNtT_i

ERACKET -\  I
I

. ,  l- \
\

--. \
-- 

I

r''rr

i -  gPPER RUBBER
, MOUNT
L\\
\ -W AiNG

CON N ECTION

_ CONTROL RE

E BOX

2.
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2.4 PUMP PRESSURE TEST
lf fuel flows in good volume from the pipe at the
carburettor, fuel delivery pressure may then be checked.
This test is necessary because a weak pump can still
produce an adequate volume of fuel when it is not under
pressure.
1. Install a suitable adaptor and tee fitting to the fuel

line at the carburettor fuel inlet line. Fit a short
rubber hose to the tee piece and attach the other
end to a pressure gauge having a scale reading to at
least 60 kPa.

2. Start the engine and run at idle, note reading on
pressure gauge.

3. lf the pump is operating conectly, the pressure
should be approximately 30-40 kPa after 30 seconds
of running.

2.5 CONTROL RELAY OPERATION
BATTERY SUPPLY VOLTAGE

1. Remove control relaY as Per 2-2.
2. Check for voltage supply to the terminal correspon-

ding to terminal 30 of control relay and earth, refer
Fig. 6C-156. lf not, check for continuity of wiring to
teiminal. Refer to wiring diagrams in Section 12F of
this Supplement. lf O.K. proceed to next test-

IGNITION SUPPLY VOLTAGE

1. With control relay still removed and vehicle ignition
switched'ON',  check for vol tage supply to the
terminal conesponding to terminal 15 o{ control relay
and earth, refer Fig. 6C-157-

2. lf not, check for continuity of wiring to terminal. Refer
to wiring diagrams in Section 12F of this
Supplement. lf O.K. proceed to next test.

CONTROL REI-.AY OUTPUT

1 . Refit control relaY to fuse box.
2. With the engine cranking, check for voltage supply at

the fuel pump terminal on the fuel gauge tank untt.
Refer Fig. 6C-1 58.

3. lf no voltage reading, check lor continuity of winng
f rom tank unit to the terminal in the fuse box
corresponding to terminal 87b of the control relay. lf
the wrring is O.K. replace control relay and retest.

4. lf the wiring and control relays are O.K., and the
pump is stif not operating, remove fuel gauge lank
unit as per service operation 2.6 in Section 12C ot
this SuPPlement.

5. Check wiring f rom terminals on tank unit to fuel
pump for cohtinuity. lf O.K. remove and replace fuel
pump as per operation 2-1 and retest.

Figure 6C-156

Figure 6C-157

TEST LAMP
87

n i'-1
15 |  i  -

l l

|  |  87b
tJ r-] [1

[] 
uo

:[n
\

:
t't 

I

CONTROL RELAY
TERMINAL BLOCK

-EST LAMP

CONTROL RELAY
T=RMINAL BLOCK

/- FU:L PUMP
TEFTIi INALS

Figure 6C- 1 58
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3. SPECIFICATIONS

FUEL PUMP:

Pressure 30 -  40 kPa
Voltage (at  fuel  pump -  engine operat ion t  13.5 t  .1 vol ts

NOTES
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SECTION 6D

ENGINE ELECTRICAL
CONTENTS OF THIS SECTION

Subject Page
CHARGING SYSTEM .... . . . .r.rr.rr.. . .r. . . . . . . . . . . . . . . .-. .r.. t . . . . . . .  6D'1

STARTING SYSTEM .... .r.r.. . . . . . . . . . . . .r. . . . .r. . . . . . . . . . . .r. .r.. . . .  6D'1 5

IGNITION SYSTEM..... .r.. . . . . . . . . . .r. . . . . . . . . . . . . . . . . . . . . . . . . . .r. . .r. ,  6D'17

CHARGING SYSTEM
INDEX

Ref.
1.
2.
2.1
2.2

Subiect
GENERAL DESCRIPTION ...r...r. 'r.......... ' 'r.r
MINOR SERVICE OPERATIONS .'r....!!,.r,....
SAFEW pRECAUTIONS ..........r...r.,.r...!.r.t.,r..
MAINTENANCE AND ADJUSTMENTS........

LUbf lCat lOn . . . . . . . . . . . . . r . . . . . . . . . . . r r r . . . r . . . . . . . . . . . . r .

Testlng the Generator Output
and Voltage Regulator ..r........r.,..'...,..

Tgstlng Generator Output ........
Testlng the Voltage Regulator
Charglng Clrcult Voltage Drop
TgSt t . r r . . ! t ! . r . r r . . . . . . . . . . . . r . .o. . . . . . . . . . . . . r . . r .

MAJOR SERVICE OPERATIONS..................
G E N E RATOR .r . r . r . r . . . r . . r . r . r ! . r . t . ' r . . . r . r . . . . . . . rot . ! . . . . . ! .

R gmOV€.. . . . r . . r . . . . . r . . .1. . . . . . . . . . . . . . . . . . .o. . . . . .  o. . . . . .

R gl  nStal l  . . . . . . r . . . . . r . - - . . . . . . . . . . . . . . . . . . . . . . . . . . . r . r . . . .

1. GENERAL
The Bosch 45 amp generator carries over from VH to VK
Series for the base 3.3 litre Electronic Spark Timing
rnodels.
On models fitted with air conditioning or Electronic Fuel
Injection, VK Series models have fitted a new Hitachi
60 amp generator.
On models with both air conditioning and Electronic Fuel
Injection, a new Hitachi 70 amp generator is fitted.
Service procedures for the Bosch 45 amp generator are
as published in Section 08 Generating Systems, lmpro-
ved Perforrnance LO and VB Engine Service Manual
No. M38338.
The following Section covers the service procedures for
both 60 amp and 70 amp Hitachi generators (Fig. 6D-1)
Both models are similar in mechanical construction.
Differences in the number of turns and the wire gauge on
the respective rotor and stator windings result in the
different electrical performance characteristics.
The stator comprises a three phase star connected
output winding on a ring shaped lamination pack. The
rotor is of 12 pole construction and carries a slip ring fed
field winding. The rotor is supported by ball bearings in
both drive and slip ring end brackets.
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Rectification of the generator output is achieved by six
silicon diodes contained within the slip ring end bracket
and connected in a three phase bridge circuit between
stator and output terminals. A second rectifier bridge is
formed by using three auxiliary low current diodes used in
conjunction with three main diodes. This supplies the
current for the generator field coil via the brushes, slip
rings and voltage regulator (refer Fig. 6D-2).
The generator output is controlled by an electronic
voltage regulator unit mounted inside the slip ring end
bracket. Design features of the voltage regulator include,
ternperature compensation, radio frequency interference
suppression. The regulator requires no adjustment in
service.
The 'generator has three external connections. The
battery positive lead to the 'BAT' terminal, the 'L' terminal
for the generator warning light and the 'S' terminal for
sensing the output voltage.
The diode and stator windings are cooled by air flow
through the generator, induced by two internally mounted
ventilating fans, one on each end of the rotor.

Figure 6D-2
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2. MINOR SERVICE OPERATIONS

2.1 SAFEW PRECAUTIONS
Since the generator and voltage regulator are designed
for use only on a negative earth system, the following
precautions must be observed. Failure to observe these
precautions will result in serious damage to the
generator.
1. When installing a battery, first fit the positive (+)

connector to the battery positive (+) terminal and fit
the negative (-) connector to the negative (-) battery
terminal.

2. When a slave battery is utilised for starting purpos€s,
ensure the two batteries are connected in parallel'
i.e. positive terminals together and negative terminals
together.

3. When charging the battery, disconnect the battery
negative C) cable, thus isolating the generator from
the battery and external charging equipment.

4. lt is recommended that the generator not be
operated on open circuit (this is without battery in
clrcuit), and the battery not be disconnected while
the generator is running.
ll the battery is disconnected when the engine is
running, do not operate above idle speed, and for
only a limited Period.

NOTE: This will enable exchange of batteries, if a slave
battery has been used for starting, when jumper leads
are not available.
5. The cable connecting the generator and battery is

'live' even when the engine is not running.
6. Do not aftempt to polarise the generator.

7. Always ensure that the generator lamp glows when
the ignition switch is turned to the 'ON' position.

NOTE: As this circuit is related to and assists in the
excitation of the rotor lield windings, do not proceed until
any faults in the generator light circuit have been
rectified. Refer to 4.0 Fault Diagnosis of this Section.

2.2 MAINTENANCE AND ADJUSTMENTS
At regular intervals, inspect the terminals of the generator
for corrosion, loose connections and the wiring for frayed
insulation. Check the mounting bolts for tightness, check
the drive belt for alignment and wear and the drive pulley
for damage. Check the drive belt for correct tension as
outlined under heading 'Fan Belt Adiustment' in the
'Cooling System' Section 6 of the VH Series Service
Manual Supplement No M38731.
IMPORTANT: Because of the high inertia and speeds of
the rotcr used in generators, correct belt tensioning is
critical.

LUBRICATION

The balt bearings in both end brackets are sealed,
therefore cannot be lubricated.
lf the bearings are removed during overhaul, it is
recommended that they be replaced.
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TESTING THE GENERATOR OUTPUT AND
VOLTAGE REGULATOR

Before testing the output, make certain that the generator
circuit is thoroughly checked for loose or dirty connect-
ions and the fan belt is correctly tensioned. The
generator must always be connected to the battery during
testing othenryise damage to the diodes could result. The
battery should be fully charged. The generator waming
light, in addition to indicating that the generator is
charging, also carries the current necessary for initial field
excitation. The globe used should be 2.2 watt.

Testing Generator Output

1. Disconnect the battery negative terminal.
2. Remove the wire from the 'BAT' terminal on the

generator.
3. Using an accurate ammeter having at least an 0-80

scale, connect the positive lead to the generator
'BAT' terminal and the other lead to the disconnec-
ted positive wire. Refer Fig. 6D-4

4. Connect battery lead, fit a loading device across the
battery terminals, i.e, an adjustable carbon pile. Refer
Fig. 6D-4.

NOTE: Loading device must have a power consurnption
of 1000 watts mrnimum.
5. Connect the positive lead of a voltmeter to the 'BAT'

terminal on the generator and the negative lead to a
good ground on the generator body. Refer Fig 6D-4.

6. Start the engine and increase the engrne speed to
approximately 2500 rpm.

Adjust the loading device to achieve a reading of
14 volts on the voltmeter.
The generator output should be over 55 amps for the
LR160-706 generator and over 65 amps for the LR170-
703 generator, as indicated on the ammeter.

CAUTION: On completion of the above check, release
the adjustment of the loading device and rduce the
engine speed.
NOTE: If the generator does not provide rated ouput, it
should be disassembled and checked further as outlined
in this Section.

Testing the Voltage Regulator
1. Connect the posit ive lead of a voltmeter to the

positive terminal on the battery and the negative lead
to the negative terminal.

2. Place a resistance or test lamp load across the
battery and adjust to maintain a current flow of
11 amps or as an alternative, switch on the high
beam headlights.

ADJUSTAB LE

GENERATOR

i--fJo

-  AMPS +

o2{U.

-

+ VOLTS -

LOAD

Figure 6D-4
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3. Run the engine at approximately 2500 rpm, maintain
this engine speed for 15 seconds and check voltage
reading. This should be 14.1-14.5 volts.

NOTE: The voltage regulator is a non-adjustable unit and
if proved faulty rnust be replaced with a new unit.

Charging Circuit Voltage Drop Test

With the normal connections made at the generator, the
charging circuit can be checked for voltage drop as
follows:-
1. Connect a low range voltmeter between the gener-

ator positive terminal and the battery positive post.

2. Switch on the headlights, start the engine and
increase engine speed to approximately 2500 rpm
and note voltmeter reading.

3. Reduce engine speed and transfer the voltmeter
connections negative to the generator body and
positive to the battery negative post, increase engine
speed to approximately 2500 rpm and again note
voltmeter reading.

4. lf the readings exceed 0.5 volt on the posrtive side
and 0.25 volt on the negative side there is a high
resistance in the charging circuit which must be
traced and corrected.

3. MAJOR SERVICE OPERATIONS

3.1 GENERATOR
REMOVE

CAUT,ON: Disconnect the battery ground (negative)
cable to prevent accidental short circuits.
1. Remove the wire from the generator output terminal.

2. Remove the connector from the warning light
terminal on the generator.

3. Loosen the generator to support bracket bolt. Refer
Fig. 6D-s.

4. Remove the generator brace bolt and detach the
drive belt from pulley. Refer Fig. 6D-5-

5. Remove generator to support bracket bolt and
remove generator from engine. Refer Fig. 6D-5'

REINSTALL

1. Position the generator on the mounting bracket and
install the bolt and nut; do not fully tighten nut.

2. Install drive belt to generator drive pulley-

3. Install the generator to brace bolt and washers,
finger tight; generator pulley should be aligned with
crankshaft and water pump pulleys.

4. Adjust dnve belt tension as outlined under the
heading 'Drive Belt Adiustment' in the 'Cooling
System Section 6 of the VH Series Service Manual
supplement. Tighten the brace bolt to 20-25 Nm.

5. Tighten the generator to mounting bracket bolt and
nut to a torque of 34-44 Nm-

6. lnstall the connector to the warning light (L) terminal.

7. Connect the red wire to output (BAT) terminal of the
generator.

8. Reconnect the battery ground cable'

f  
BRACE sOLT

- - r -\)

GEI' iERATOR TO SUPPORT
BRACKET BOLT

Figure 6D-5
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DISASSEMBLY

1. Mark the relative positions of the slip ring end
bracket, stator and drive end bracket.

2. Remove the four through bolts Refer Fig. 6D-6.
3. Separate and remov€ the stator and slip end bracket

from the rotor and drive end bracket, by inserting two
screwdrivers on opposite sides between the drive
end bracket and stator core and prise apart.

cAUTloN: care should be exercised so as not to
damage the stator coil with the screwdrivers.

Hold the rotor in a vice (using copper iaws) and
remove pulley attaching nut with a 22 mrn socket.
Take care not to damage or bend the blades of the
fan.
Remove pulley lock washer, pulley and distance
collar. withdraw the rotor from the drive end bracket.

Remove the four screws securing the front bearing
retaining plate to drive end bracket, remove the
retaining plate. Refer Fig. 6D-8.
Press the front bearing out from the dnve end
bracket. Discard bearing.

4.

5.

6.

7.

Figure 6D-6

Figure 6D-7

Figure 6D-8

8. Using a suitable puller,
bracket bearing from the

remove the sl ip r ing end
rotor shaft. Refer Fig. 6D-9.
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Figure 6D-9
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9. Remove the six slip ring end bracket fixing nuts and
remove the slip ring end bracket from the stator and
diode assembly. Refer Fig. 6D-10.

10. Remove the stator coil by unsoldering the three
stator winding connections from the diode assembly
and separating the diode assembly from the stator
winding end points. Refer Fig. 6D-1 1.

Figure 6D- 10

STATOR WIRING END POINT
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Figure 6D-11
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Figure 6D-12

BRUSH _ REGULATOR
ASSEMB LY

/eat tERY
TE RMINAL

L DI CDE
ASSEMBLY

11. Remove the five nuts
diode assembly. Refer

holding the fan guide to the
Fig. 6D-12.

12. To remove the brush and regulator assembly from
the diode assembly, remove the rivet by filing away
peened end. Once the rivet is removed, remove the
battery terminal and the diode and brush regulator
assemblies can be seParated.

NOTE: Never remove the rivet except when replacing
diodes or the brush assemblY.

t-

r  DIODE ASSEMBLY

i  det' 'O 
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\
SI.- IP RING END-
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Figure 6D-13
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CLEANING AND INSPECTION
with generator completely dismantled, the components
should be cleaned and inspected.
1. wash all metal parts except stator and rotor

assemblies in cleaning solvent.
2. Blow off any dust or foreign matter from the rotor

and stator assemblies with compressed air.

CAUTTON: On no account should the rotor or stator
windings be cleand in any degreasing compound, since
this might damage the insulation to the ertent that a
short circuit or ground could subsequently develop.

3. lnspect the slip rings, clean off foreign matter with
cleaninq solvent.

TESTING COMPONENTS

Diode Assembly
Test of diode conductivity.
The current flows in one direction only in each diode. lt
should flow down from the positive side diode (at the top
of the assembly) in the direction of the arrows refer
Fig. 6D-14.

Using a 1.5 watt test lamp and a 12 volt battery connect
to each diode in turn to check conductivity refer
Fig.  6D-1s.
Connect one lead to the diode stem and the other lead
to the diode base plate. Reverse the leads, the bulb
should l ight in one direct ion only. Check al l  posit ive and
negative diodes.
lf any diode shows current flow in both directon or not at
all, replace the diode assembly.
To test the field diodes, located on top of the assembly,
place the test lamp and battery lead at end of the diode.
Check that the bulb lights in one directron only. Check all
three field diodes.
lf any diode proves faulty, replace drode assembly.

Stator
Open circuit test for the stator windings.
The continuity of the stator windings has to be checked,
by first connecting any two of the three stator leads in
series with an ohm meter. Refer Fig. 6D-16.
Repeat the test by checking at the third lead.
l f  continuity is found !n al l  windings the stator can be
considered to be normal.

Figure 6D-14

Figure 6D-15

Q n lv1 METER

STATO R
WINDING
TERMINALS

STATOR CORE

-FIELD DIODE
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SIDE DIODE -,  U V W

N EGATI VE ----< BAT
rl>SIDE DIODE

t<- 1.5 WATT TEST LAMP

12 VOLT

Figure 6D-16
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Insulation Test for the Stator

Using an ohm rneter, connect the test leads to the stator
core and to one of the winding terminals. Refer
Fig. 6D-17.
lf continuity is found, the stator is considered faulty and
must be replaced.

Brushes

Measurement of brush length:
lf the 'free-standing' brush length
2 mm from the brush holder,
holder assembly.
This rninimum accePtable length
with a shallow indentation. Refer

Rotor

Open circuit test for rotor coil:
Using an ohm meter check for continuity between the slip
rings. Refer Fig. 6D-1 9.
lf continuity is found, the rotor coil can be considered to
be normal.
On the contrary, if no continuity is found, the rotor cotl is
considered to be defective and should be replaced.

Figure 6D-17

Figure 6D-18
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Insulation Test for the Rotor Coil
using an ohrnmeter, check the insulation between the
two slip rings and the rotor core or shaft. Refer
Fig. 6D-20.
lf no continuity is found, the rotor coil can be considered
to be normal.
lf continuity is found, the rotor coil is considered to be
shorted and it must be replaced.
The slip rings should be checked for wear or damage
and polished with fine glass paper until smooth, or
replaced if badly worn or damaged.
lf necessary, the slip rings may be skimmed down on a
lathe to a minimum diameter of 21 .6 mm.
lf the outside diameter of the slip rings is found to be
less than 21 .6 mm, the rotor must be replaced.
NOTE: No attempt should be made to straighten a bent
rotor shaft.

REASSEMBLY
The reassembly of the generator is the reversal of the
disassembly procedure, with consideration given to the
following:
1. Tightening torques (refer Torque Wrench Specificat-

ions at the end of this Section).
2. Reassembly of the slip ring end bracket and the

drive end bracket.
a. Holding the rotor, note the thin semi circular

band located in the groove of the slip ring
bearing outer circumference. Refer Fig. 6D-21.

b. By pushing on the pinched port ion of the band,
rotate the band to a position of least exposure
(the deepest section of the bearing groove).
Refer Fig. 6D-22.

Figure 6D-20

Figure 6D-21
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Figure 6D-22
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3. Insert a pin into the small hole near the outside
centre of the slip ring end bracket. Refer Fig. 6D-23.

Use the pin to hold the brushes back into the brush
holder. Refer Fig. 6D-24.
Assemble the generator by offenng drive end bracket
and rotor assembly to the stator and slip ring end
bracket assembly, aligning the marks made during
disassembly.
Fit and tighten the four through bolts evenly to the
torque specified at the end of this Section. Ensure
the end brackets are sitting evenly on the stator. Use
the lower mounting bolt, or an equal size rod through
lower mounting holes in the drive end and slip ring
end brackets, to ensure the holes are aligned.
Slowly withdraw the pin used in step 3.

Qr

$,

c 
-/,t h

4.

5.

6.

Figure 6D.23

Figure 6D-24
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4. FAULT
Before conducting any generator test, ensure that:
1. Battery is fufly charged.
2. Generator drive belt is correctly tensioned. Ref er

Fig. 6D-25.
3. Generator mounting bolts and brackets are secure.
4. Check battery terminals and check for loose or

corroded connections to generator.

@
I

-  L ght"of f"

DIAGNOSIS

Discon nect lead f  rom
'L'  terminal  and earth

'L '  terminal  lead.
(Check l ight  for  operdi ,oh )

-  L ight  ' 'of t "  r -

I

Figure 6D-25

Figure 6D-26

Burnt out bulb,  defect ive bulc
socket or defect ive wir ing.
Repair  and return to (A).

lgn i t  io n

switch "  on"
(Check I  igh t

for  operat ion r

Engine id l ing
(Check l ight  f  or

operat io n )

Reconnect 'L '  term nal
lead and grounC 'F '  terminal

(Refer Fig.6D-26)

L'qh t  "on "
(dim l ight ,  l ighi  f  , ,ckers,  br ight  l ight)

Faul ty generator.

Remove and test  components.

Fau l ty generator.
Remove and test  components.

Faulty vol tage regulator

Replace.

Light "o n "

I
Lign t  "of f  "

Engine speed ;
1500 rpm

(Measure BAT
terminal  vol tage)

TENSION

NEW USE D

lbs. ks. lbs. kg.

90 41 55 25

Any bel t  that  has been run
f or more than 10 minutes
is to be considered used.

SUITABLE WIRE

Light "  on"

Light "  on"
Faulty vol tage regul  ator.

Repl ace.

H i  gher 1 5.0V
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1. UNDERCHARGED BATTERY
a. Loose drive belt.
b. Defective battery.
c. Loose connection in charging ctrcuit.
d. Corroded connections in charging circuit.
e. Defective wiring.
f. Faulty generator.
g. Faulty voltage regulator.

2.  OVE RCHARGED BATTERY
a. Shorted battery cell.
b. Faufty voltage regulator.
c. Short circuit in rotor winding

GENERATOR:

Type

Earth Polar i ty

Nominal  Vol tage

Nominal  Output at  6000 generator rpm

Regulated Output Vol tage @ 20oC.

Stator Phases .

Sta tor  Wi nding Connect ions

Number of  Poles.  .

3. NOISY GENERATOR OPERATION
a. Normal magnetic hum.
b. Badly discharged battery.
c. Generator mounting brackets and/or bolts loose.
d. Worn or frayed drive belt.
e. Worn or damaged drive pulley.
f. Worn bearings.
g. Loose drive belt.
h. Loose drive pulley attaching nut.
i. Open or shorted main diodes.
i. Open or shorted stator windings.

1R160 -  706

N e gat ive

12 vol ts

60 amps

Approx 14,2 -  14 6 vol ts

3

Sta r

12

6. TORQUE WRENCHSPECIFICATIONS

5. SPECIFICATIONS

LR1 70 -  703

Negat ive

12 vol ts

7O amps

Approx 14.2 -  14.6 vol ts

3

Sta r

12

Tr^ r' o u gh Bo lts
P, ? 'v Nut .  .
Frcr ' t  Bear ing Retaining Plate Screws
Fan G.r  de to Diode Assembly Nuts

Si ip R 
"g 

End Bracket M6 Nuts

Sl ip R ng End Bracket M5 Nuts

Generator Brace Bol t .  .

Generator to Bracket Bol t  and Nut

Nm

3.14 -  3.92
39.20 -  58.80

1.67 -  2 35
1.67 -  2 35
5.88 - 7 84
3.14 3.92

20.00 -  25.00
34.00 -  44.00
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STARTING SYSTEM
INDEX

Subiect Page Ref. Subiect Page
GENERAL DESCR|PT|ON.............................. 6D-15 2.1 STARTER MOTOR (EFr)................................ 6D-15
SERVICE OPERATIONS ................................ 6D-15 Remove........ ..................... 6D-15

Reinstall .... 6It-15

1. GENERAL DESCRIPTION
The starter motors used on 3.3 litre and 5.0 litre VK that the 3.3 litre starter motor now incorporates a plastic
Series models carry over from VH Series models, except shifter fork (similar to JB Camira).

2. SERVICE OPERATIONS
The service operations for these starter motors are as EST and
described in the lmproved Performance LO and V8 However,
Engine Service Manual, Part No. M38338, Section A7 engines.
Starter Motor Rernoval and Installation operations for 3.3

2.1 STARTER MOTOR (EFl)
REMOVE

1. Disconnect battery earth lead.
2. Rernove battery feed wire and starter motor solenoid

wire from the terminals on the solenoid.
3. Remove top starter motor mounting bolt.
4. Loosen bottorn starter motor rnounting bolt. With left

hand supporting the rear of the starter motor,
remove the bottom rnounting bolt with the right hand.

5. Remove the starter motor from its position and rnove
it along between the exhaust extractors and the
bottom of the passenger side suspension strut tower.

6. Pull the starter motor up out between Nos. 2 and 3
inlet manifold branches (refer Fig. 6D-271.

REINSTALL
Installation is the reversal of removal procedures. Tighten
starter rnotor mounting bolts to 20 - 28 Nm torque.

5.0 Litre engines, carryover f rom VH Series.
revised procedures are required f or 3.3 EFI

Figure 6D-27
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Ref. Subiect
1. GENERAL INFORMATION ......................-.....
1.1 ELECTRONIC SPARK T1M1NG....,...........r.....

Gengral Description......r..'.........rr......-.
1.2 SYSTEM I-AYOUT ..................r..!......r....r.r,.....

1.3 ELECTRONIC SPARK TIMING SYSTEM
COM PONENTS .................r!......!t................r.r..

COntrOl MOdul€ ........r....r......r....r..r.........
Englne Speed Sensol' ..........................
Manifold Vacuum Sensor..........!r.r.....r
Englne Goolant TemPerature
Sen SOr ..... r.....rr....r...o. r.....tt. r.. ..... r.........r..t

Throttlg Posltion Sw|tch......................
Staftgr MOIOr........r.rrr.............................
Alr Gondltlonlng ComPressor
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i 3.4

NFORMATION
The ignit icn system for 5.0 l i tre VK Series rroceis carr les
over from VH.

On SL anc Ber l ina mcdels wi th the lase 3.3 l r t re engine,
a Bosch Electrcric Spark Timing StSte'n tS used instead
of the conventrcna rgnit ion advance svstem.

Ref.
2.5

6D-20
6D-20
6D-20

6D-20
6D-21
6D-21
6D-21
6D-21
6D-22
6D-23
6D-23
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3.
3.1
3.2

3.3

4.
5.
6.

1. GENERAL
The ignit ion system employed on 3.3 l i tre Electronic Fuel
Injected VK Series models is similar to the system used
on 3.3 l i tre VH. Revisions have been made to the
distributor advance mechanism and spark plugs have a
revised heat range. Refer to Specifications at the end of
this Section for detai ls.
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1.1 ELECTRONIC SPARK TIMING
GENERAL DESCRIPTION
The Electronic Spark Timing (EST) system replaces the
tirning function of the distributor (conventional vacuum
and centrifugal advance mechanisms are not used).
The EST system accurately matches the ignition timing to
the engine requirements at all speeds and loads.
The EST system processes the input from six sources.
These are crankshafl position, coolant temperature, inlet
manifold vacuum, throttle position, starter rnotor and, if
fitted, air conditioning load is sensed from the cycling of
the compressor clutch.
An electronic micro processor control module controls
coil primary current and therefore the generation of the
secondary voltage to fire the spark plugs.
Distributors used in the EST system are a simplified
version of those used in past High Energy lgnition
systems. Having no mechanical or vacuum advance
mechanism, the EST distributor simply switches high
tension voltage to the appropriate spark plug.

1.2 SYSTEM LAYOUT
Figure 6D-28 shows sensors used by the Control Module
to monitor engine operation. The only output from the
module, controls coil primary cunent.
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1.3 ELECTRONIG SPARK TIMING
SYSTEM COMPONENTS

CONTROL MODULE
The micro processor based control module is located
behind the left hand side cowl panel trim. Refer
Fig. 6D-29.
The control module performs the following functions:
1. A mernory is used to store the micro processor

programme and data tables for spark advance as a
function of speed and load, temperature, throttle
switch position and tjme after start.

2. The micro processor executes the programme contai-
ned in the memory.

3. The spark timing signals from the micro processor
are converted into signals to control coil primary
current.

For every combination of engine speed and engine load
there is a unique spark advance value specified and
stored in the control module.
The spark advance information is stored in a memory
table. Each entry of this table may be specified ind-
ependently of any other point.
The electronic control module memory contains two
tables.
1. Optimum advance table - for highway use.
2. Modrfied advance table - for low emission

requirements.
The memory tables are used by the micro processor for
every ignition pulse calculation.

ENGINE SPEED SENSOR

An electronic speed sensor, inductive magnetic pick up
type, is mounted on the rear of the cylinder block. Refer
Fig. 6D-30.
Three mild steel timing pins spaced 120o apart, ate
located around the circumference of the flyrheel or
torque converter assembly, and the pick-up of the speed
sensor extends through a hole in the clutch or converter
housing.
As each pin passes the sensor, a signal is generated
which is sent to the control module. The pins pass the
sensor at six degrees before top dead centre.
The time intervai Detween any two pins passing the
sensor pick-up, allows the control module to calculate
engine speed.

Figure 6D.29
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MANIFOLD VACUUM SENSOR
Mounted on the outside of the fuse box, the engine
vacuum sensor relays information to the control module
regarding the engine's load condition. Refer Fig. 6D-31.
The manifold vacuum sensor senses engine vacuum and
from an input voltage of 5 volts from the control module,
a variable output voltage is sent from the sensor to the
control module to inf orm it of the engine's load
conditions.
NOTE: Never apply battery voltage to the sensor
terminals, as permanent damage can occur.
The sensor is non repairable, if proved faulty, it must be
replaced.

ENGINE COOLANT TEMPERATURE SENSOR
The coolant temperature sensor is mounted on top of the
engine thermostat housing. The coolant temperature
sensor determines the use of the appropriate advance
table during cold starts, normal operation and high
temperature operation.
The temperature sensor (Fig, 6D-32) is of the negative
temperature coefficient design (NTC). The resistance of
the sensor decreases as the engine temperature in-
creases, this causes a decrease in the signal voltage
being fed into the control module.
NorE: The coolant temperature sensor for EST is the
same sensor as used for Electronic Fuel Injection.

THROTTLE POSITION SWITCH

The throttle position switch is mounted on the carburettor
f loat bowl. Refer Fig 6D-33. The function of the thrott le
posit ion switch is to inform the electronic control module
when the throt t le is c losed ( id le posi t ion).

Figure 6D-31

Figure 6D-32

TH ROTTLE
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Figure 6E)-33

STARTER MOTOR
A signal from the starter
electronrc control module
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motor solenoid informs the
when the engine is being

AIR CONDITIONING COMPRESSOR CLUTCH
A signal f  rom the compressor clutch, indicates to the
electronic control module when the air condit ioner com-
pressor is operating. This results in an increased ignit ion
advance at idle, thereby increasing the idle speed to
prevent the engine from stal l ing or overheating.
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IGNITION COIL

The ignition coil used with the EST system is the
standard High Energy lgnition coil. Coil triggering is fully
controlled from the electronic control module, including
dwell time. The electronic control module takes into
account battery voltage to adjust the dwell to com-
pensate for the time required for the coil to reach full
current level at various supply voltages.

1.4 MODES OF OPERATION
With the many varied conditions under which the engine
is required to operate, the ignition system must cater for
a nurnber of different operational modes. In addition,
compensation factors in'ignition performance are required
to allow for changes in engine temperature and load
conditions, to ensure optimum engine performance with
minimum emissions.
For convenience, engine operation can be considered to
have six operation modes.

CRANKING
The timing pins situated around the flytruheel or torque
converter circumference are positioned at 60 BTDC. As
the flyrruheel or torque converter assembly is rotated by
the starter motor, the engine speed Sensor signals the
electronic control module to trigger the ignition coil and
firing occurs at 6 o BTDC. With a cranking speed less
than 4OO rpm, the timing will remain at 60 BTDC.

IDLE
With electronic spark t iming, idle is defined as fol lows:

1. Engine speed between 400 and 900 rpm.

2. Throttle position switch closed.

There are a number of functions which operate at idle to
maintain idle quality, compensate for loads and maintain
idle speed and quality after a cold start.

ldle advance without compensation f unctions is six
degrees BTDC. This is retarded from the optimum
advance for emission control. Compensatton functions
operate to increase advance and maintain idle speed and
q u ality.

ldle - Low Temperature Compensation
To maintain idle speed and quality after a cold start,
spark advance is increased. The amount the advance is
increased is a functiOn of engine coolant ternperature at
'Engine Start' and time after start. This function is shown
in Fig.  6D-34

Fig. 6D-34 shows additional advance as a functron cf
coOlant temperature at 'Engine Start '  and t ime Srnce
'Engine Start ' .  l f  'Engine Start '  coolant temperature is A.
then addit ional acivance B is avai lable for 12 mrnutes.
provided engine is idl ing. l f  engine speed exceeds
900 rpm due to addit ional advance, advance slowly
decreases to effectively govern engine to 900 rpm.
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ld le -  High Temperature Compensat ion

lf  the engine coolant temperature exceeds 95oC, while
the engine is at idle, the spark advance is increased to
improve idle qual i ty and increase rdle speed for improved
cooling. See Fig. 6D-35
lf coolant temperature exceeds 95oC, spark advance is
increased up to a maxrmurl of 24o BTDC at 105oC, ldle
advance wil l  not exceed 24o BTDC under any
circumstances.

ldle - Load Compensation

The:gni t ion system has the capabi l i ty  to control  id le
speec ':o compensate for loads impcsed by engine driven
accessories.

Air Condit ioning Clutch Load

When the engine is at  id le aro the air  condi t ioning clutch
is engaged, the advance rS Inc ' 'eased by 12o to maintain
an id le speed of  approx mately 85C rpm.

Engine Load
l f  the engine slows due to hrgh loads such as generator
charging and power Steering, advance is increased as
shown in Fig.  6D-36.
As engine speed falls below speed A, advance increases
to a rnaximum at soeed B.

NORMAL MODE
Under normal vehicle operations, the contro ^nodule
optimizes spark advance for improved fuel econcm/ and
driveabil i ty. The control module also takes into acccunt
the necessity f  or meeting legislated emission levels.
Normal mode is defined as engine speed above 900 rprn
and throt t le posrtron switch OPEN.

ADDITIONAL
ADVANCE

t 8oc

gsoc t osoc

ENGI N E COOLANT TEMPE RATURE

Figure 6D-35

Figure 6D-36
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Normal Mode - Low Temperature Compensation

After a cold start, advance is increased during normal
mode operation to improve cold driveability. The amount
of advance selected is based on engrne coolant
temperature at 'lgnition ON', and is gradually reduced
with elapsed time after 'Start'. Refer Fig. 6D-37.

OVERSPEED CONTROL
When the engine speed exceeds 5800 rpm the control
rnodule reduces the spark advance to 20o BTDC to
avoid engine over speeding.

DECELERATING

When the throttle is released, the engine speed is greater
than 900 rpm and the throttle position switch is closed,
the operation is defined as decelerating mode.
The control module receives information that the vehicle
is in the decelerating mode, and advance is selected by
the control module to reduce emissions under decelera-
ting conditions.

LIMP HOME MODE

During normal operation above 400 rpm, the micro
processor in the control module calculates the required
spark advance for each timing impulse. lf the micro
processor is unable to operate normally (due to mechan-
ical damage for example) the system reverts to the Limp
Home Mode. In this condition all firing impulses are at
6CBTDC. lf the limp mode is initiated, the diagnostic
lamp on the warning lamp panel (Fig. 6D-38) is lit
continuously in the normal driving mode.

Figure 6D-37
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2. SERVICE OPERATIONS

2.1 SERVICE NOTES
The following requirements must be observed when
working on vehicles with the Electronic Spark Timing
(EST) system.
1. Before removing any EST system component, dis-

connect the battery earth lead. Failure to do so
could result in the service operator receiving an
electrical shock.

2. Never start the engine without the battery being
solidly connected.

3. Do not use a quick charge unit to start the engine.
4. Neve. separate the battery from the on board

electrical svstem while the engine is runnrng.
5. When charging the battery, disconnect it from the

vehicle's electrical system.
6. Never subject the Electronic Control Module to

temperatures above 80oC (176oF) i.e. paint oven.
Always remove control module first if this
temperature is to be exceeded.

7. Ensure that all cable harness plugs are connected
solidly and that battery terminals are thoroughly
clean.

8. Never connect or disconnect cable harness plug at
the control module when the ignit ion is switched on.

9. Before attempting any electr ic arc welding on the
vehicle, disconnect the battery leads and the control
module connector.

10. When steam cleaning engrnes, do not direct the
stearn cleaning nozzle at any EST component. lf this
happens, corrosion of the terminals can take place.

1 1. Do not rotate distributor from standard setting as
crossfiring will occur.

2.2 SETTING IGNITION TIMING
Since the ignit ion t iming in the EST system rs electronic-
al ly control led, the distr ibutor posit ion has no effect on
the engrne ignit ion t iming sett ing.
The onlv requirement for distr ibutor sett ing is that the
rotor button must be al igned wrth the appropriate
segments in the distr ibutor cap to frre the spark plugs.
To set distr ibutor, loosen distr ibutor clamp bolt and carry
out steps 4 and 5, as descrrbed in 2.2 Distr ibutor
Reinstal l .

2.3 DISTRIBUTOR
REMOVE
1. Unfasten spring cl ips holding distr ibutor cap and

remove distr ibutor cap.
2. Crank the engine unti l  the distr ibutor rotor rs in

posit ion to f ire No. 1 cyl inder and the t iming mark on
the torsional  damper is in al ignment wi th the longest
mark (TDC) on the front cover t rming scale Fig. fu-
39 shows the No. 1 f i r ing posi t ron for EST engines
with the mark on the rotor l ined up witn the notched
mark in the distr ibutor housrng.

NOTE: The longest mark on the t iming scale on the front
cover is top dead centre number 1 cyl inder. Figure 6D-39
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2.

3.

3. Clean all foreign matter from around the distributor
and clamp, then remove the distr ibutor clamp bolt
and clamp.

4. Withdraw the distr ibutor from the engine.

REINSTALL

1 . Align the centre line of the protruding gear retaining
pin with the raised mark on the distributor body.
Refer Fig. 6D-40.
The rotation of the distributor rotor during meshing of
the distributor and camshaft gears will align the firing
position for No. 1 spark plug. When a replacement
pin is fitted, the pin does not protrude.

Install the distributor into its position. Rotate the body
so as the distributor cap clamps are at approximately
45o to the crankshaft centreline. Refer Fig. 6D-41.
Install distributor clamp and bolt, do not tighten bolt.

4. Place a right angled set square across the top face
of the distributor body. Align the centre mark on the
rotor button and the No. 1 cylinder mark on the
distributor body by rotating the body. Ref er
Fig.  6D-42.

5. Tighten distributor clamp bolt and install distributor
cap.

lf the engine is accidentally cranked after the distrrbutor
was rernoved, the following procedure can be used, for
installing:
1. Remove No. 1 spark plug.

2. Place finger over No. 1 spark plug hole and crank
engine slowly until compression is felt.

3. Align timing mark on torsional damper with the
longest mark C[DC) on the front timing cover scale.

4. Install the distributor as previously outlined.

Figure 6D-40

Figure 6D-41
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DISASSEMBLY

1. Remove distr ibutor and rotor.
2. Remove circl ip and upper distr ibutor shaft thrust

washers.
3, Press out the pin securing the drive gear and remove

gear and thrust washers. Refer Fig. 6D-43.
4. Push shaft from housing by applying light force at

the drive end.

REASSEMBLY
Reassembly is reverse of disassembly.

2.4 MANIFOLD VACUUM SENSOR
REMOVE
1. Remove the two screws securing the sensor to the

bottom of the fuse box. Refer Fig. 6D-44.
2. Disconnect wir ing and vacuurn connectors. Refer

Fig. 6D-44.

REINSTALL 
,

Instal lat ion is reversal cf removal.

Figure 6D-43

Figure 6D-44
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3.

4.

TESTING
Testing the vacuum sensor can be done on the vehicle.
1. Disconnect sensor vacuum hose from inlet manifold

adopter.
2. Use a hand vacuum pump, such as Tool No.J23987-

01 or equivalent, insert end into open hose end.
Refer Fig 6D-45.

Connect a voltmeter across the CB and CA terminals
of the sensor. Refer Fig. 6D-46. Switch on ignition.
With a varying amount of vacuum, the output voltage
varies according to the following table:

Any deviation in the output voltage figure with the
nominated applied vacuum, indicates a faulty sensor,
which must be replaced.

2.5 ELECTRONIC CONTROL MODULE
REMOVE
1. Make sure ignition is switched 'off '  and disconnect

battery earth lead.
2. Remove the lefi hand cowl panel trim from the front

passenger compartment.
3. Remove module mounting screws. Refer Fig 6D-47.
4. Disconnect wiring harness and withdraw control

module from its position. Refer Fig. 6D-47

REINSTALL

Installation is the reverse of removal procedure.

Figure 6D-45

Figure 6D-46
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2.6 COOLANT TEMPERATURE SENSOR
REMOVE
1 . Disconnect battery earth lead.
2. Disconnect wiring harness

temperature sensor. Fig. 6D-48.
3. Drain coolant from engine, below
4. Remove sensor from thermostat

connector from

sensor level.
housing.

TEST

1. Suspend sensor in a container of 50/50 glycol/water.
Ensure that sensor does not touch the container.

2. Place thermometer, having a scale reading of at
least 100o C, into container and heat.

3. Record resistance across sensor terminals at various
temperatures. Refer Fig. 6D-49.

Check the results with the following chart.

Any deviation in the resistance values recorded at the
norninated ternperature readings indicates a faulty sensor
which must be replaced.

REINSTALL

1. Apply GMH sealant P/N g}3szi4 to sensor threads,
refit in thermostat housing and tighten.

2. Refi t  wir ing harness connector.
3. Fi l l  up radiator and check for coolant leaks.

2.7 THROTTLE POSITION SWITCH
REMOVE
1. Femove carburettor air cleaner.
2. Disconnect the two wir ing connectors at switch.
3. Remove the 2 switch mounting screws, washers and

mounting plate. Refer Fig. 6D-50.

REINSTALL

Instal lat ion is reverse of removal procedure. The swrtch
rnust be readjusted after installation.

Figure 6D-48

Figure 6D-49
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ADJUSTMENT
1. Disconnect wiring connectors from switch.

2. Connect an ohmmeter across the switch terminals
(Do not use a test l ight). Refer Fig- 6D-51-

3. Position the fast idle screw onto the second highest
step of the fast idle cam. Refer Fig. 6D-52. Check
that the switch is open, the ohmmeter reads infinity
ohms.

4. Rotate the fast idle cam so that the fast idle screw
sits on the third highest step. Check that the throttle
position switch is closed, the needle of the ohmme-
ter reads 0 ohms. Loosen mounting Screws and
adjust switch as required to achieve correct
adiustment.
When switch is correctly adiusted, tighten mounting
screws and recheck adiustment-
Reconnect wiring connectors to switch. Reinstall
carburettor air cleaner.

On vehicles with manual transmissions, for the engine to
return to idle, it is essential that whenever the throttle
closes onto the extended throttle nudger shaft, the
throttle position switch must be closed-
lf the throttle closes onto the extended nudger without
closing the throttle position switch, the engine will run at
approximatelY 1400 rpm.

To Check Operation

1. Disconnect throttle position switch wiring connectors
and connect together (this simulates a closed
switch), connect an ohmeter across switch terminals.

2. Start the engine.
3. Open the throttle until the switch opens, (ohmeter

reads 'infinitY').
4. Depress the spring loaded button on the throttle

nudger and close the throttle. Wath the throttle lever
resting on the extended nudger shaft, the ohmeter
should show zero ohms.

5. Readjust idle speed, fast idle speed, throttle position
switch or throttle nudger setting to ensure correct
oPeration.

5.

6.

Figure 6D-51

Figure 6D-52

THROTTLE
POSITION SWITCH

FAST IDLE CAM\

\
I

SECON D STEP
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2.8 ENGINE SPEED SENSOR
TEST
1. Disconnect sensor wir ing harness connection, at the

fuse box side of the rocker cover. Refer Fig. 6D-53A.
2. Connect an ohmeter across sensor terrninals shown

in Fig. 6D-53. Resistance should be in the range of
1 to 1.2 k Q. Any deviat ion in the resistance value
than specified the sensor is considered faulty and
must be replaced.

REMOVE
1. Disconnect battery earth lead
2. Disconnect engine speed sensor wiring harness

connection, at the fuse box side of the rocker cover.
Refer Fig. 6D-53A

3. Remove engine harness strap at rear of rocker
cover.

4. Remove bolt securing engine speed sensor supporl
to the rear of the cylinder block.

5. Remove sensor assembly from its location.

NOTE: Do not damage support locating lug.
6. lf necessary, mount speed sensor support carefully in

a vice with soft jaws, remove mounting bolt and
separate sensor from support.

REINSTALL

Installation is reverse of removal operations.

MEASURE ACROSS
TH ESE TERMINALS

FRONT VIEW OF CONNECTOR LEAD
TO ENGINE SPEED SENSOR

Figure 6D-53

Flgure 6D53A

ENGINE HARNESS
STR AP

MOUNTI N G
BO LT

SPEED
SENSOR

SPEE D
SENSOR
SUPPORT

SECURI NG
BO LT

SUPPORT
LOCATI N G LUG
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3. DIAGNOSIS

3.1 DIAGNOSTIC LIMP LIGHT
When the system is operating normally, the lamp is on
during engine cranking and while the engine is not
running with the ignition 'ON'. lt will go out a few
seconds after the engine starts if everything is operating
normally. lf the light does not come on at all, the bulb,
the wiring or the module may be faulty.
The lamp will come on whilst driving for one of two
reasons.
1. lf the control module detects an operating fault with

one of the EST system sensors.
The control module assumes a normal operating
value for that sensor, and continues to supply the
engine with a spark advance value, althought not
necessarily the optimum value.

2. lt means that there is a malfunction in the control
module itself. In this case the EST system wrll revert
to a spark advance value of 6C BTDC (Limp Home
Mode), this enables the vehicle to remain operational
at a reduced performance level.

3.2 DIAGNOSTIC ELECTRICAL
CONNECTION FOR EST

Situated within the EST engine wiring harness assembly
is a single cavity connector body and terminal, taped
back to the wiring harness as shown in Fig. 6D-54.
With the aid of a jumper lead fitted with aligator clips, this
allows the connection of the connector body terrninal to
a suitable earth point on the engine. With this con-
nection, the diagnostic l imp light is activated.
The diagnostrc l imp light is located within the dash
warning l ight panel. By means of a coded f lashing
warning, the l imp light defines the source of the EST
systern component failure.

MAIN WIRING
HARNESS CONN.

E.S.T. DIAGNOSTIC
CONNECTCR

TAN&PINK-=iDS
(lGNlTlON COt : - '

TRANSMISSIC\
H ARN ESS

DK SLUE LEAD

\ ) )c
. - /  ' l

| -'\tx
q_

(OI L PRESSURE SW i

Figure 6D-54
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ln the event of the limp light coming on to indicate a
system component failure, make the earth connection to
the connector body without turning off the engine, and let
the engine idle.
Description of the diagnostic limp light operation is
covered in 3.3 of this Section.
To reset the diagnostic lamp for normal mode condition,
turn off the ignition and remove jumper lead. Restart
vehicle and if the fault has not been corrected the
diagnostic lamp will come on again when the appropriate
test conditions are re-established.

3.3 DIAGNOSIS OF LIMP LAMP
OPERATION

(Refer to chart at the end of this Section.)

LIMP HOME MODE

lf the microprocessor (or computer) fails, a limp home
mode is activated and the warning light is turned on.
Limp home mode is provided to minirnise the likelihood of
the owner being stranded. Spark timing is very retarded
in this mode (60 BTDC always) and this will €use
increased fuel consumption, poor engine response and
higher engine operating temperatures, Prolonged opera-
tion in this mode should be avoided. Monitor engine
temperature regularly if limp mode operations is necess-
ary at high ambient temperatures or while towing. Stop if
necessary.
lf the microprocessor starts operating normally, the light
will be turned off in normal and diagnostic modes,
provided no other faults have been detected. lf the
diagnostic light is on continuously in norrnal mode and
does not flash a recognisable code in diagnostic mode,
the EST module should be replaced.

POSSIBLE TEMPERATURE SENSOR FAULT

lf a fault is detected in the temperature sensor circuit, the
l ight is on in normal mode. In diagnostic mode, the l ight
flashes on for 1 second in every 8 seconds.
The control module does not check the temperature
sensor circuit until the ignition has been on for
8 minutes. From I minutes onwards the module con-
trnuously checks for a temperature between 50oC and
125oC. ff the ignition is switched on without starting the
engine the temperature may be outside the specified
limits without a fault being present, I minutes after
igni t ion 'ON'.

To check for this false indication, switch ignition off, start
the engine and check the l ight in 8 minutes.
lf the light comes on again, it may be due to either an
open circuit, a short circuit or a faulty temperature
sensor. A faulty sensor may give the same symptoms as
an open or short circuit.

Short Circuit
lf a short circuit is present, the temperature appears very
high (1 30oC ) to the module. In the I minutes between
the ignition being turned on and the detection of the
fault, the module will increase idle spark advance as if
the temperature really were high. This is done to increase
idle speed for improved engine cool ing.

After the 8 minute period is complete, the module
detects the fault, turns the warning light on (or ftashes
the diagnostic code in diagnostic mode) and assumes a
normal temperature (90o C). The light remains on con-
tinuously in normal mode (or continues to f lash in
diagnostic mode) until the ignition is switched off.
when the light comes on, the idle speed will return to
normal as the very high temperature is no longer seen.

Open Circuit

lf an open circuit fault is present, the temperature
appears very low (-14 oC) to the module. lf the
temperature at ignition key on is low, the idle low
temperature compensation is enabled. For the first
12 minutes of engine operation, idle spark advance is
increased for improved idle quality. Note that this will
cause the idle speed of a warm engine to fluctuate about
900 rpm. This is because additional advance is only
present at idle, which is defined as engine speed less
than 900 rpm and idle switch closed.
lf the speed is above 900, the advance is slowly
removed and the engine slows. lf it is below go0 rpm,
the advance increases and the speed increases. This
provides engine idle speed governing at 900 rpm.
After 8 minutes of operation with the open circuit fault,
the module turns the light on (or flashes the code in
diagnostic mode), assumes a normal operating
temperature and continues to provide additional spark
advance at idle until 12 minutes after ignition key on.

POSSIBLE VACUUM SENSOR OR THROTTLE
POSTTTON SWTTCH FAULT (1)
whenever the engine is operating, the module is chec-
king for a vacuum sensor fault.
lf the throttle position switch is closed and the engine
speed exceeds 1500 rpm, the rnodule expects to see a
manifold vacuum greater than 30 kPa. lf the module
detects a vacuum of less than 30 kPa under these
conditions, it will turn the diagnostic light on (or give z
flashes every 8 seconds in diagnostic mode) and assume
the manifold vacuum is zero at all times.
lf the engine is switched otf and re-started, the light will
go out until the engine speed exceeds 1500 rpm while
the throttle position switch is closed. lf the vacuum is
again seen by the module as less that 30 kPa, the light
will be turned on again.
This fault will be indicated if the hose comes off the
vacuum sensor, if the signal wires rn the vacuum sensor
harness are shorted together or if the vacuum sensor is
faulty. This fault may also be indicated if the throtile
position switch wires are shorted together or to ground or
the switch itself is badly adjusted or short circuited. For
example, the engine may be operating at 1600 rpm wide
open throttle and with zero vacuum, lf the throtile
position switch is operating normally, it will be open and
no fault will be recorded. lf the throttle posrtion switch
wires are shorted together, the module sees the same
input as a closed switch and records a fault condition.
It is necessary to assume the engine is operating at zero
vacuum all the time this fault is present. This is to
prevent the module frorn giving the engine excessive
advance at wide open throttle and causing detonation
damage.
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POSSIBLE VACUUM SENSOR OR THROTTLE
POSTTTON SWITCH FAULT (21

This section describes a second test for a possible
vacuum sensor fault. lf the throttle position switch is
closed and the engine speed is between 825 and
900 rpm, the module expects to see a manifold vacuum
of between 10 kPa and 75 kPa.
lf the module detects a vacuum outside these limits it will
turn the diagnostic light on (or give 3 f lashes every
8 seconds in diagnostic mode) and assume the manifold
vacuum is zero at al times.
If the engine is switched off and re-started, the light will
go out until the check conditions are met and the fault
re-detected. This fault will be indicated if the electrical
connector comes otf the vacuum sensor, a vacuum
sensor wire is broken or the vacuum sensor is faulty. lt
may also be indicated if the throttle position switch wires
are shorted together or to ground or the switch itself is
short circuited.

EST DIAGNOSTIC LAMP CHART

Possible EST Control
module faul t

Possible engine coolant
temperatu re sensor faul t

Possible vacuum sensor
or throt t le posi t ron

switch faul t  (1)

Possi  b le vacu um sensor
or th rot t le posi t ion

switch faul t  (2)

Control  module selects
l imp mode

Assumes engine coolant

temperature = 95oC

Assumes vacuum is 0 kPa
with the throt t le posi t ion

switch open or c losed

* Lamp
uncontrol led
usual l  y of  f

3 pulses of
lam p every
8 seconds

Lamp or
unt i l  reset is
successfu l

Lamp on
unt i l  reset
s uccessfu I

the lamp wi l l  be on or

of  th e va I  id diagnost ic

veh c;es performance.

control  moc -
-  c l ight  is  no:

.  the

c re red

Assu mes
witn the

switch

vacuum is 0 kPa
th rot t le posi t ion
ooen or c losed

One pulse of  Lamp on
lamp every unt i l  reset
8 seconds successful

Two pu lses of La m p on
lamp every Jr t i l  reset
8 seconds successful

,A ' ier  the engine n:s been
rLtnrng for 8 mi-ru:=s,  the

er^C ne temperatu '= . ' , r l l  be

beivveen 50oC t :  ' ,25oC

W:n throt t le posi : :on switch

cicsed, engine vacLUrn must

be greater than 30 kPa
provided the engire speed

s greater than 1 500 rpm

t h th rot t  le pos r  :  ;o n switch

ciosed and engirrE rdl ing

bei 'veen 850 anci  900 rpm
th: engine vacuu m must be

be: 'veen 10 and 75 kPa

o'r  or  f  lash ing.  However

codes. Despi te th is i t

* Because of  the nature of  th is fa i lure i t  is
i f  the lamp cioes f lash i t  is  very unl ikely
should be obvious that the EST is in the

not possible to state whether
that i t  wi l l  correspond to any
i  mp home mode. due to the

FAULT DESCRIPTION

i LIMP LIGHT OPERATION

FAULT CONDITION Diagnost ic
Mode

CORRECT SYSTEM
Normal oPERATTON
Mode
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INITIAL CHECKS

t---
i  START

1. Check that Diagrost ic Lead is NOT earthed.
2.  Start  engine ard al low to id le.
3.  Note t ime v. ,hen start ing engine.

yES ( 
lsDiagnost ie I

LamP on? i->- tttO
I

Con nect D iagnost ic

Lead to earth.

1.  Connect t iming l ight

2.  Open throt t le whi le

engine is id l ing.

3.  Look for t iming mark

on harmonic balancer.

Does t iming mark move

as engine speed changesT

Replace EST Control  Modu le

See Chart  correspond rng

to number of  f  lashes.

END

Con nect Diagnost ic Lead
to earth.  Al low engine to

idle unt i l  10 minutes
after start.

ls  l ight

every

f lashing once

8 seconds?

+YES- -l
Check Wir ing Harness,

detai ls at  the end of
th is Sect ion.

ls Diag-ost ic Lamp
f las ' r ing 1 ,2 or 3

t imes every 8 seconds?

NO

See Charts 3 & 4 for  possible
Vacuum Sensor or throt t le

Posi t ion Switch faul ts.

NO
See Cha rt 2 f  or possible
Coolant Temperature

Sensor faul t .

Work throucn Charts
Nos. 2,3 & 4 n that  order.

ls l ight  st i l l  on?

NO

CHART 1.
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START

F ' t  Tach ometer.

E.S.T. DIAGNOSTIC LIGHT
POSSIBLE ENGINE VACUUM

F LASHES THREE TIMES IN DIAGNOSTIC MODE.
SENSOR OR TH ROTTLE POSITION SWITCH FAU LT.

I

t .

2
I

A
9.

5.

Fit  Manifold Vacuum Gauge.
ld le Engine between 850 -  870 rpm with
Automat ic Transm ission -  |  n Dr ive,  open
Manual Transmission -  In top gear at  830

20 to 70 kPa \{a^ ' 'o ld Vacuum.
throt t le fu l ly  f  i 'or-  d le.
rpm, open throt t re f  r l  y  for  1 second.

I

RECTIFy _ FAULT!---*

- RECTIFY

RECTI FY -  NO

RECTIFY -  NO

is  Vacuum Hose connected

to Vacuum Sensor?

I
YES

YES

I
I

Test and Check Engine Vacrum Sensor ano
Thrott le Posi t ion Switch \ \ '  -  i r  Q Harnesses,

detai ls at  the end of  th rs Sect ion,

REPLACE -FAULTY (

i
o. K.

Test Engine Vacuum Sensor as per

service operat ion 2.5 in th rs Sect ion.

t
o. K.

I

Light

YES

ls  Wir ing Harness
Vacuum Sensor and

Connector on
rr :ak ng COntact?

YES

Does Th rs l i  ls

as sPec;f ieC

Posit ion Switch op: 'a:e
o n Em ission La be )

ESTControlReolace Module

END

CHART 2.
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E.S.T. DIAGNOSTIC LIGHT FLASHES TWICE IN
POSSIBLE ENGINE VACUUM SENSOR OR THROTTLE

DIAGNOSTIC MODE.
POS ITION SWITCH FA U LT.

;  START

1 Fi :  Tacrometer.

2 F :  l ' t /a n r f  o ld Vacuum Gauge

D.ive vehic le wi th an enaine speed of  2000 rpm or more.
Open Throt t le unt i l  Vacuurn drops below 20 kPa and then close Throt t le unt i l
engine speed reaches approx mately 1600 rpm.

RECTIFY __,
ls Vacuum Hose connected to

Vacuum Sensor and is Vacuum
avai lable at  Sensor?I  FAU LTS

R ECTIFY
FAU LTS

FAULTY-<.
Test Engine Vacuum Sensor as per

service operat ion 2 5 in th is Sect ion.

t
OK

I

REPAIR I
HA;ruiss l-- FAULTY

I

Modu le

Does Light f  lash twice 8 seconds?

YES

YES

YES

REPLACE i
SE NSOR

a^d Chec< Engine Vacuum
Se"sor V/ i r rng Harness,

Repiace E ST Control

CHART 3.

END
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E.S.T. DIAGNOSTIC LAMP FLASHES ONCE IN DIAGNOSTIC MODE.

POSSIBLE COOLANT TEMPERATURE SENSOR FAULT.

START

Start  Engine and al low to id le for

ten minutes.

NC -

Light may come on i f
Engine is not started
as soon as igni t ion

s :u r  ned 'ON'

ls Wir ing Harness Connector
f i t ted to Coolant

Temperature Sensor?

REPLACE 
- FAULTY

SE NSO R

Test and Check Coolant Terr 'pe'ature

FAULTY-+ Sensor Wir ing Harness,

ceta i ls  at  the end of  th is Seci  cn '

END

CHART 4.

seconds?

REFIT

YES

Test Coolant Tern cerature
as per serv ce oPerat ion

in th is Seci  'cn.

Sensor 1

R EPAI R
HARNESS

Repl3ce EST Control  Module

.--^
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1.

2,

3.4 WIRING HARNESS CHECKING
PROCEDURE

Remove electronic control module as
operation 2.6.
Separate the EST wiring harness from
module.

3. Since the contact terminals on the plug strip are not
marked, the contacts must be counted for the
various tests.

25 14

13

MULTI_PLUG TERMINALS

Figure 6D'55

per service

the control

Terminals 1 through 13 are located on the
terminal str ip, terminal 1 is next to the
entrance. Refer Fig. 6D-55.
Terminals 14 through 25 are located on the
terminal strrp, terminal 14 is next to the
entrance. Refer Fig. 6D-55.
Remove the wiring harness connector from the EST
sensor to which the test is directed.
Using an ohmmeter, connected to the appropriate
terminal on the plug strip and the terminal on the
disconnected sensor harness plug, check the wiring
f or:

Short circuit,
Open circuit.
Short circuit to earth
Refer to fol lowrng chart and Fig. 6D-56 for
details.

long
cable

short
cable

4.

5.

a.
b.
c.

Th rot t  le
Posi t ion
Switch

Engine
Vacu u m
Sensor

B ac < Wh i te wire
B rac k wire

21
24

v

A
B
C

* Remove wir ing c:  -  i :c : l -s f rom throt t le pcs :  : -
switch before check r :

TERMINAL
SENSOR NO

HARNESS CONNECTOR
TE RMINA L

Coolant
Tem peratu re

Sensor

Black
Blackiwh

Black . ' ,  te

Black \ r /n, te wire

cci l  terminal

c c n nector

- - 
- 

,A, r- .a3.-
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'.--.------
i  coNNEcroR
I
I

EST WIRING DIAGRAM

TO
IGN. SW.

DIAGNOSTIC LA\IP 3 WATTS MAX.

SERVICE DIAGNOSTIC
SWITCH TO GROUND

GND

I
_ 

-_.  
I

f--

SPEED
S E NSOR

ENGIi \ :
COOLAi ' , lT
TEMPERATJRE
SE NSOF

TH ROTT L E
POSITION
SWITCH

E^r iNE
'.  ' : r ,JM
a-r 

-  -v s tVVl I

15

17

18

c
o
F-()
UJ
z
z
o
C)
ul

f
o
o

o
G
F
z
o
O

cf)
lu

- 
B--l

- ,r l
I
I

- - -J

24

19

20

14

16

EARTH FOR EST
ON CENTRAU EAaTH lN G POINT

EARTH FOR IGNITIC\
ON CENTRAL EARTHING POINT

B + TO IGN. SWITCH

(STARTER SOLENOI D) IGNITION STARTER SWITCH

A GND

B SIGNAL

C + VE

Figure 6D-56
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4. SPECIFICATIONS

ENGINE DESIGNATION .  .  3.3l i t re EST, EFI ; f lh 
5.91;, , .

D'str ibutor

Make.. . . .  Bosch

Spark Advance Refer " lgni t ion Distr ibutor Advance Detai ls"  Chart  on
fol lowing paSe. (3.3 t i t re EFI and 5.0 l i t re only.)

Pick up Cc R:sistance 1.0 -  1.2 Ki l  OHM @ 25oC

Fir ing O'ce'  1,5,3,6,2,4 1,2,7,8,4,  5,6,3

Coi l

Ma k: Bosch

Cu'.eni
EngineStopped.. . .  0
Engine ld l ing 7 amos

P: imary Coi l
Resistance 0.5 - 0.7 OHMS @ 25oC

Secondary Coil
Resistance 5- 7 Ki lo OHM@2SoC

Spark Plugs

Make . AC
Model .  A2CLTSX 44TX
Tread . 14 mm
GaP .  .  1.5 mm (.060 in.  )
Tighten Torque 17 -  18 Nm

High Tension Lead Resistance 2000 to 8000 OHMS oer 300 mm

IGNITI ON DISTRIBUTOR ADVANCE DETAI LS

APP L ICATION

IN ITIAL
DIST. DIST. CENTR IFUGAL ADVANCE
PART i  AOVANCE ENG. DEGREES AT ENG. R.p.M.

NUMBER i{DEGREES)
I  teroct  srART TNTERMEDTATE I  ru l r_
t l

VACUUM ADVANCE
ENG. DEGREES @ kPa

IDENTI FICATI ON ON
WHITE LABEL ON

VACUUM ADVANCE
UN IT

START FULL

3.3 l i t re
EFI

12 -3.0 to 1.0 3 :  :3 :3.5
92Ct 7t9O BELOW @ +

1 100 RPM 1200 2410

16.0 to 20.0
@

5000

t l

\:
1- l
t t

11 -  15
@
34

BLACK 120

5.0 l i t re
6 |  -ZtoZ E:c '2

92023157 BELOW I O 3
E5C RPM i  1000 20c0

20 to 24
@

4400

0
Y

22-29

14 -  1g
@ ELACK 60

42-47 l
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5. TORQUE WRENCH SPECIFICATIONS

Nm

Thrott le Posrt icn Switch

fulcunt ing Screw to Plate 5 -  .7

fv ' lount ing Bracket to Carbu'e: icr  ,  3.5 -  4.5

Engine Speed Sensor

Sensor Support  to Cyl inder B cck Bol t  30 -  40

Sensor to SuPPort  Bol t  B -  1 1

Engine Vacuum Transducer

Mount ing Screws to Fuse Box 1 .5 -  2-A

6. SPECIAL TOOLS

HAND VACUUM PUMP

J23987 -01 E OU IVALENT
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SECTION 6E

EMISSION CONTROL
IND

Page
6E-1
6E-5
6E-5
6E-6
6E-9
6E-9

6E-14
6E-14
6E-14
6E-14
6E-14

2.1
2.2

3.

1. GENERAL
The Emission Control Systems employed on VK Series
vehicles catry over in general f rom VH. However,
significant revisions to some systems have been made to
suit specific engine requirements.

EMISSION CONTROL SYSTEM

Early Fuel  Evapo : :  r '

Evaporat ive Emiss o ' '  Contro,

Posi t ive Crankcase Vent iat  on

Vacuum Advance Co"iro

Arr Preheat

Air  ln ject ion Reacto' .

Exhaust Gas Recircu a:  r :n

Throt t le Nudger

The fol lowing paragraphs summarise the changes to the
svstems for VK Series.

Ref.
1.
1.1
1.2
1.3
1.4

1.5
1.6
1.7

Subject
GENERAL DESCR1PT|ON..............................
EARLY FUEL EVAPORATION
EVAPORATIVE EMISSION CONTROL........
POSITIVE CRANKCASE VENTILATION ....
VACUUM ADVANCE CONTROL

VAG System (NSw)
AIR PREHEAT.. . . . . . . . . . . . . . . . . . .
ArR tNJECTTON REACTOR ..........................
EXHAUST GAS RECIRCULATION

3.3 Litre EFI Engines
3.3 Litre EST Engines

EX
Ref. Subject
1.8 THROTTLE NUDGER......
2.  SERV|CEOpERAT|ONS.. . . . . . ._. . . . . . . . . .

GENERAL TNFORMATTON ............................
EGR MODULATOR VALVE ..........................

SPECIAL TOOLS

Page
6E-16
6E-17
6E-17
6E-17
6E-17
6E-18

DESCRIPTION
The chart below sets cut the Emission Controt Systems
apprrcable to the var ious enqines used in VK Serres.

L6 3.3 EST _6 3.3 EFt 5.0 L

X
X

N/A
X
X
X

Manual only

X
N,A
N,,A
X

N/A

X
X

X
X

NiA
X

N/A

Ni A = Not APP c:DIe
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EMISSION CONTROL 6E-5

1.1 EARLY FUEL EVAPORATION
The EFE system is carried over from VH for the L6, 3.3
EST engines and 5.0 l i t re engines. Refer Figs.  6E-1, 6E-2
and 6E-3 for hose routing for L6, 3.3 EST enignes.
5.0 l itre engine hose routing carries over from VH. The
EFE is not used on engines with electronic fuel injection.

1.2 EVAPORATIVE EMISSION CONTROL
On L6 engines, the EEC system has been modified to
meet emission reeuirements. The cannister has been
relocated in the engine compartment and has new
mount ing brackets (Fig.6E-a).  Refer Figs.6E-1, 6E-2
and 6E-3 for EEC hose rout ine.

.  ief_F RET!tr '

-  tJ=

SlUt l - l - {Al \  L -5):  : - a Vr: !  -
\HCS'

'CANlST=A;]STON

CAP WH=\.  I \STALLED

r  DRAIN CAP CI,TOUTS

"/ TO BE CORRECTL '
ALIGNED WITH
LOCATING BAq ON
CANISTER

?
FRONT
OF CAR

- :ANISTER TO SIT
]. ' . ]  CAP WHEN
..S-ALLED

fF: 
"  

l iP cuTouTS To BE -

CO;-: l - -Y ALIGNED WITL
LOC:_ " . :J 3AR ON CANIST=-

P
FRONT
OF CAR

EEC CANISTER INSTALLATION DETAILS
_ ENGINES WITH EFI

EEC CANISTER INSTALLATION DETAILS
_ ENGINES WITH EST

Figure 6E-4
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1.3 POSITIVE CRANKCASE
VENTILATIO?.I

The PCV systems for L6, 3.3 engines with EST and the
5.0 l itre engine, carry over from VH. The system layout
has been revised for engines with EFl. Refer Fig. 6E-5
for details.

CONN ECTOR

GROMMET

GF]O\1' .  :  -

VIEW

VIEW
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\6
-.\

€,zu+-

PCVVALVE\ 
TPC''.U

/7-==-/ \  (

fFl
f ' l : .  .  \v  I

POSITIVE CRANKCASE VENTILATION SYSTEM - 3.3 ENGINES WITH EFI

Figure 6E-5
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EMISSION CONTROL 6E-9

1.4 VACUUM ADVANCE CONTROL
The ignition advance on engines with EST is electronic-
ally controlled, therefore no VAC system is used on these
engines.
Engines with EFI (except those for registration in New
South Wales) use a VAC system similar to VH with 3.3
engine and automatic transmission. The hose layout has
been revised to suit the EFI installation. Refer Figs. 6E-6
and 6E-7 for hose routino details.

vAc SYSTEM (NSW)
The vacuum advance control system ior 3.3 engines with
EFI and production option V7Y (New South Wales
emission requirements) differs in certain respects from
the system meeting the national requirement: The follow-
ing paragraphs refer to the V7Y Wpe system.

Descr ipt ion

ln addition to the high temp#Jife (1O4oC) thermal
vacuum switch in the therm6stab : housing, which is
common to both VAC systems, thp:componenls specific
to the VAC system for the V7Y option consists of:

r  A low temperature (150C) thermal vacuum switch
located in the air  f low duct and sensing the in let  a i r
temoeralUre.

r  A medium temperature (40oC) ihermal vacuum
switch located in the engine brock and sensing
engine block metal temperature.

r The necessary vacuum hoses to connec the
components. Refer Fig. 6E-8 for component layout.

Operat ion -  Refer Fig.  6E-9

104oC Thermal Vacuum Switch

The .1 04oC thermal vacuum switch in the thermostat
housing, senses engine coolant temperature. When coo-
lant temperature is below 1 04 o C, the TVS directs a
ported vacuum signal from the throttle body to the centre
port of the 15oC TVS located in the air f low duct. lf
coolant temperature exceeds 104o C, the 104o TVS
operates to direct full manif old vacuum (rather than
ported vacuum) to the distributor and provides full
vacuum advance at idle to prevent engine overheating.

1#

Figure 6E-8

LOW I: ' . ' ' :  ?
(15ocl  - .  s

MEDIL.. ' -
TEMPERATU R:

(4ooc) TVS

] STRIEUIOR_
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f= i
1yg 4606 ---....-.-
( IN ENGINE
B LOCK) DIST A IBUTOR

ASSEMB LY

AtR FLOW-\k
nl tnt-  \  i

I  1. ;
< ---7)

DUCI'
i {

MANI FOLD V qCUU1/]

SOUFCE ..T\ , .

10a c
TI E P 

" IOSTATfOUS,l ;G,

-  THROTTLE BODY
j

)Oq--fED VACUUM

Figure 6E-9

' l5oC Thermal Vacuum Switch
The I5oC therma vacuum switch in the arr  |ow duct,
senses in let  a i r  temperature.  When in let  a i r  :ernperature
rs below 15oC, the ported vacuum sigr-a rs routed
c.ect ly to the distr ibutor,  by-passing the :O:C TVS in the
engine block.  When the in let  a i r  temcerature is above
15.rC, the 15oC TVS redirects the po(ed vacuum signal
awav from the distr ibutor to the lC, C TVS in the cyl inder
c ocK

40oC Thermal Vacuum Switch
When the ln let  a i r  temperature exceeds 150C. the Dorted
vacuum srgnal  s directed to the 40oC TVS vra the . l  50C
TVS in the arr  f low duct.  The 40oC TVS senses engine
block tempe'ature.  When this temperature s celow 40oC,
the vacuum srgnal  through the .10oC TVS rs blocked and
vacuum aovance is den ed. When engine metal
temperature exceeds 40iC :he TVS 'openi '  and the
ported vacuum signal is t irecled lo the distributor vacuun
advance untt  to permit  vacuu-n advance.

Fig. 6E-10 summerizes the operation of the VAC system
when production operation V7Y is excersided. Figs. 6E-
11. 6E-12 and 6E-13 show the emission hose rout in i r
wrth V7Y.

*w9

E\CJNE

PORTE D
VACUU[4

ADVAN CE
A LLOW: D

Figure 6E-10
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6E.14 EMISSION CONTROL

1.5 AIR PREHEAT
The air preheat system for L6, 3.3 EST and 5 O litre
engines, carries over in general from the VH.
No air oreheat is reouired with EFI

1.6 AIR INJECTION REACTOR
The air pump type a' ^.eci o- reactor system is fitted to
3.3 EST engines S r  3 '  9rp€S are balanced for air  f low
by inclusion : '  : "  scecrf ical ly s ized for each pipe and
located a:  : - :  : ,  ^der head end. The syster.  rs
essentra ,  : -  = sa-e as used on VH wit l  2.a t re
engines := ' : '  Sect ion 06, VH Service i la.L,a.  S, .pple-
menl ' . ' i : -3 '  for  pr inciples of  operat ic.  a '3 service
rpera:  :  -  :e lar ls.  Refer Figs.  6E-1 6:-2 a.o 6E-3 for
rac,--  ^:se rout ing detai ls.

1.7 EXHAUST GAS RECIRCULATION
The EGR system for th€ :  :  . t re engine carr ies over rrcm
r'H The EGR systens ' : '  3 3 l i t re engines have ceen
substantially revised .,/. '  :f 're VH type.

3.3 LITRE EFI ENGINES
The exhaust gas s Crrected to the EGR valve via an
:xternal  p ipe (F;  a=-14) to a port  in the in let  manifold.
-ie EGR val,,: s mounted on the inlet manifold,
coposi te the p: :  r refer Fig.  6E-14).  Ported vacuum is
J rected to the iGR valve via a thermal vacuum switch,
'e 'er  Figs.  6E-6 6E 7,  6E-11 and 6E-12 for EGR system
^cse lavout.

3.3 LITRE EST ENGINES

The iGR slsrem for EST engines has the E3r raive
mounted cn :he ,nlet  mani lo ld (refer Fig.  6E-15)

Figure 6E-14

EGR VALVE -

GASKET _..

MANUAL
-TRANSMISSIONS

ON LY

Figure 6E-15
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Models with EST & Automatic Transmission

Ported vacuum is directed via a thermal vacuum switch
to the EGR valve. Refer Fig. 6E-2 tor hose layout.

Models with EST & Manual Transmissions

The EGR system for EST engines with manual transmiss-
ions incoroorates an EGR modulator valve located in the
vacuum line between the thermal vacuum switch and the
EGR valve (refer Fig. 6E-16).
The purpose of the EGR modulator valve is to control
the ooeration of the EGR valve so that the admission of
exhaust gas into the combuslion chamber is highest at
times of potential high oxides of nitrogen emission
generation.
Very little Oxides of nitrogen are generated at engine
idle, light engine loads or on overrun. Oxides of nitrogen
emission increases during acceleration.
As the throttle opens, a ported vacuum signal is routed
through a thermal vacuum switch. The switch 'turns on'
at 40oC to prevent exhaust gas recirculation when the
engine is cold.
EGR valve operation is further regulated on EST engines
and manual transmissions by the operation of the
modulator valve.

EGR Modulator Valve Description

The modulator valve is a bleed type vacuum control
devrce which uses exhaust gas pressure to control an air
bleed within the valve and modulates the vacuum signal
from the carburettor to the EGR valve according to
engine load.
The valve (refer Fig. 6E-17) consists of two chambers
separated by a diaphragm; the diaphragm has a seat at
its centre. The centre tube of the tee prece is retained in
the upper chamber which is vented lo atmosphere via a
fi lter.
The two exposed branches of the tee piece each contain
a restricting orifice. One branch is connected to the
vacuum line from the carburettor and TVS and the other
to the vacuum chamber of the EGR valve.
The purpose fo the restrictors is to damp any pulsations
in the vacuum signal from the manifold and help control
EGR valve response to rapid changes in exhausl gas
oressure.

The lower chamber of the valve is exposed to exhaust
gas pressure via a hose from an adaptor located
between the EGR valve and inlet manifold teter
Fig.  6E-18).

Figure 6E-16

Figure 6E-17

ECA ' ,  ALVE
TO BACK PRESS!AE
TRANSDUCEA -
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Figure 6E-18
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RESTRICTORS 
^

+-TO CARBURETTOR
EGR VALVE

PORTED VACUUM
SIGNAL

UPPER CHAMEEF -

LOWEF CI]A\1BEq-

/
EGF \ iODULATOR.. , ,
VA L\ . 'E

VACUUM VENT

ADAPTOR

BACKPRESSURE-/
TAPPING

CONTROLLING
ORIFICE

EXHAUST
UAJ JIUtr MANIFOLD SIDE

Figure 6E-19

EGR Modulator Valve Operation (Refer
Fig.  6E-19)

With low exhaust back pressure in the valve lower
chamber, the vacuum line is vented to atmosphere via
the centre branch of the tee and fi l ter. The EGF valve
remains closed and no recirculation takes place.
As exhaust back pressure increases during acceleration
or under load, the pressure on the diaphragm also
increases, the diaphragm moves the diaphragm seat and
restricts the venting of the vacuum line. This results n
vacuum being applied to the vacuum chamber of the
EGR valve, the EGR valve opens and recirculatron
commences. As engine load, (reflected in the vaiue of
exhaust back pressure) increases, the venting of the
vacuum signal decreases, applying more vacuum to the
EGR valve vacuum chamber, permitting the EGR valve to
ooen f urther and admit more exhaust oas rnto the
induction system.
As engine load decreases, exhaust pressure deCreases,
diaphragm force decreases, vacuum signal venting in-
creases and the EGR valve reduces the amount of
exhaust gas being recirculated. The valve thereiore
modulates the vacuum signal to the EGR valve to make
EGR valve operation sensitive to enqine load.

1.8 THROTTLE NUDGER
Vehicles with 3.3 EST engine and manual transmissions
are f i t ted with a thrott le nudger similar to that used on
VH with the 2.8 l i tre engine and manual transmissron.
Refer Section 06, VH Service Manual Supolement
M38731 for descript ion and operation. Refer Fig. 6E-1 for
thrott le nudger hose routing.
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2. SERVICE OPERATIONS

2.1 GENERAL INFORMATION
Service operations lor emission system componenls carry
over in general from VH Series vehicles.
Service procedures for the following components are
covered in Section 09 'Emission Control Systems' of the
lmproved Performance Engine Service Manual part num-
ber M38338.

. EGR Thermal Vacuum Switch Testing and
Replacement.

. EGR Valve Checking, Cleaning and Fleplacement.
o EFE Thermal Vacuum Switch and Actuator Testing

and Feplacement.
o Air Preheat System Testing.
o VAC System Testing.
o Positive Crankcase Ventilation System Testing and

Servicing.
. Evaporative Emission Control System Servicing.

Service procedures. for the Air Pump and Throttle Nudger
are covered in Section 06 'Emission Control' of the VH
Series Manual Supplement part number M3873 1
The following service operation is new for VK series
vehicles.

2.2 EGR MODULATOR VALVE
TEST

1. Disconnect all hoses from the EGR modulator valve
and remove valve.

2. Install a vacuum source such as hand pump J23987-
01 or equivalent to the bottom valve port.

3. Operate the vacuum pump, and it should be possible
to draw a vacuum on the valve diaphragm. lf a
vacuum is not drawn, the valve diaphragm is
defective and the valve must be replaced.

4. Connect the vacuum pump to one side of the 'T'
piece on top of the valve, plug the opposrte end of
the 'T' piece with a suitable plug.

5. Operate the vacuum pump and it should nol be
oossible to draw a vacuum. This indicates that the
valve fitter is operating correctly. lf a vacuum is
drawn, the fitter is defective and the valve must be
reolaced.
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3. SPECIAL TOOLS

HA\D VACUUM PUMP

J23738
(or equivalent)

NOTES
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SECTION 6F

ENGINE TUNE
INDEX

Ref. Subject Page I Ref. Sublect
1. GENERAL INFORMATION ............................ 6F-1 3.2 3.3 LITRE EFr ..
2. ENGINE TUNE RECOMMENDATIONS........ 6F.2 Tune Conditions

Page
6F-4
5F-4
6F-43. ENGINE TUNE DATA. 6F.3 3.3 5.0 LITRE

3.1 3.3 LITRE EST .............. 6F-3
Tune Conditions............... 6F-3
Check List ..... . .  6F-3

1. GENERAL INFORMATION
To maintain designed vehicle performance and emission The Engine Tune Recommendations .ha1. sets out the
levels, it is recommended that regular maintenance and items recommended for attention during an engine tune
adjustments be carried out in accordance with the and cross reference is provided to the appropnate source
schedule outl ined in the VK Series Owner Handbook. of information The Engine Tune Data charts (reler 3.1.
Engine tune specifications necessary to achieve the 3.2 and 3.3 in this Section), provide abndgeo engine
cor-rect emission levels are located on the Vehicle tuning data for both 3.3 litre and 5.0 litre engines.
Emission Control Information Label attached to the right
hand suspenslon strut tower under the engine hood. The
label should be referred to before making any
adjustments.
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Thrott le Posi t ion Switch
EST models only )

2. ENGINE TUNE RECOMMENDATIONS

Check al l  hoses and
connectors for  a i r  leaks.
Check and rect i fy as
necessary.

Check for correct  operat ion.

ENGTNE TUNE RECOMMENDATIONS I  REFEBENCE

Engine Compression Test lS". t 'o.  10.  "Engine Tune Up" of  the lmproved Performance
Eng ne Service Manual P/N M38338. For EFI vehic les,  a lso
ref  er  Sect ion 6C Electronic Fuel  In ject ion,  Service Note 9.  of
tn is Suoolement.

Sect ion 6,  "Cool ing Systems" of  the VH Series Service Manual
Supplement P/N M38731.

Sect ion 6,  "Cool ing Systems" of  the VB Ser ies Service Manual
P/N M38145.

3.3 Li t re EST. Sect ion 6C, "Carburet tors" of  th is Supplement
3.3 L t re E F l .  Sect ion 6C, "Electronic Fuel  In ject ion,"  of  th is
Supolement.
5.0 Li t re.  Sect ion 5,  "Engine Fuel  Systems," of  the lmproved
Perf  ormance Engine Service Manual.  Refer to speci f  icat ions
on the emission control  label  on the r ight  hand strut  tower.

3.3 Li t re EST. Sect ion 6C, "Carburet tors" of  th is Supplement.
5.0 Li t re.  Sect ion 5,  "Engine Fuel  gystems" of  the lmproved
Performance Engine Service Manual.

Sect ion 10, "Engine Tune Up" of  the lmpr-oved Performance
Engine Service Manual.
For EFI engines, also refer Sect ion 6C "Electronic Fuel
In ject ion" instruct ion 3.5 of  th is Supplement.

3.3 Lirre EST Sect ion 10, "Engine Tune Up" of  tne
I  mproved Perf  ormance Engine Service [ \4anual .
3.3 Li t re EFI Sect ion 6C, "Electronic Fue Inject ion, , ,  of
th is Supplement.

Sect ion 10, "Engine Tune Up" of  the lmproved performance
Engine Service Manual-

Sect ior  6D, " lgni t ion System" Speci f  icat ions of  thrs
Su ool  e me nt .

Sect ior  10, "Engine Tune Up" of  the lmproved performance
Eng ne Service Manual.

Sect io-  6,  "Emission Cont-ol"  of  the VH Series Service Manual
Su op le me nt .

Sectro^ 9,  "Emission Cont 'o l  Systems" of  the lmproved
Performance Engine Service Manual.

Sect ion 12, "Electr icai  Sect ion' ,  of  the VB Ser es Service Manual
and Sect on 1 2A "Battery and Cables of  th s Supplement.

Engine D. i , . 'e 3ert .  Check and adjust  as
necessary.

ld le SoeeC i  Check anc aCjust  as

Automat ic Choke Check sett ings and l inkage.

Air  Fr l ter  Element

Valve Lash Adjus:^ len1 Non adjustable hydraul  ic
I  lash adjusters.

Check or replace.

CLean, adjust  or  reDlace

in ' l ine Fuel  Fi l ter

gnit ion Timing

. - -
r9ntt ton Htgn lenston

Ca bles

Thrott le Nudger

'  EST manual only)

Check and reset as
necessa rY.

Check and resei  as
n ecessa ry.

EG R Valve
Air  Preheat System
Engine Vent i la i ion System
Evaporat ive Enr rssions
Systems

Check for correct  3perat ion.

.8ep ace car is le-  f  te.  at
speci f ied interval .

Battery and Cables Check
I

Sect io-  6D, " lgni t ion System" service operat ion 2.7 of  th is
Su polement.
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3. ENGINE TUNE DATA

3.1 3.3 LITRE EST

NOTE: Carburettor is not to be adjusted prior to 1500 km
service. Only the idle speed may be adiusted from
1500 kms onwarcls.
Prior to making any carburettor idle adjustments, refer to
Section 6C, Garburettor of this Supplement.

TUNE CONDITIONS

Before making any checks or adjustments, warm the
engine by running for 6 minutes wth transmtsston tn
neutral and fast idle screw on second step of fast idle
cam, refer Fig. 6F-1, or running for 10 minutes at
80 km/hr on a chassis dynamometer.

Switch ignition off, restart vehicle with transmission in

neutral. Check engine tune specifications'

CHECK LIST

(A) Engine idle speed exceeds 880 rpm.

1. Check that engine has been running 15 minules.
2. Check that throttle closes onto stop. Ensure that the

throttle nudger, choke and throttle cable are ccrrectly
adiusted to allow the throttle to close onto stcp.

3. Check that throttle position switch is closed
4. Check that advance at idle is less than 1O: 3TDC.

(B) Engine idle speed is less than 700 rpm

1. Check engine has been running 15 minutes

2. Check power to antr-dreseling solenoid.
3. Check PCV valve for f low.
4. Check lor vacuum leaKs
5 Creck for greater than 2 I BTDC advarce

I
l
i

I  1sr.  srEP
I

-t^rn QTtrp 
- ,?+ I,vr

'/A J
3FD. STEPJ '  .

2
n- |  aTH. ST:e '-L_

ENGINE
TRANSMISSION IDLE SPEED RPM

(IN NEUTRAL)

SPARK ADV.
FAST IDLE BELOW

SPEED 900 RPM

SPAR K PLUGS

1.5 1! !m-3.3 Li t re EST
HC I  (114)

Manual or
Automairc

3'ese: ' . , isual

C^e:k cr lv AC
6'  :  , :  C42CLTSX

^,.a>\,J--
/ ^

Figure 5F- l

/  
- -  _ l
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3.2 3.3 LITRE EFI

TUNE CONDITIONS
Engine tune settings are lor an engine with:-
1. Engine coolant and oil at normal operating

temperature, preferably achieved by drrving (both CO
and idle speed are dependant on engine
temperature).

2. Transmission in oark or neutral.
3. Air conditioning switched ofl.

The following checks musl be performed and any defects
corrected before any idle adjustments are made to the
EFI system.
1. lgni t ion t iming.
2. Vacuum to luel pressure regulator.
3. Throttle lever closing on to stop - if not check:

a. Throttle position switch adjustment.
b. Linkage sn! 5prrngs.

4. No leaks at hoses and duct between air f low meter
and engine.

5. Running on all cylinders - if not check for
a. Defective spark plugs and leaks.
b. Open circurt to iniector/s.

6 Auxil iary air valve fully shut - check by pinching off
air hose and observing engine speed. lf speed drops
check for:
a. Engine not sufficiently warmed up.
b. Open circuit in electrical supply to auxil iary air

valve.
c Auxiliary air valve on upside down.

NOTE: Before adjusting the idle speed, disconnect th€
canister purge hose from the canister and then adJUSt
idle speed. Refer to service operation 3.5, Section 6C of
this Supplement.

3.3 5.0 LTTRE

ENGINE IDLE SPEED RPM

SIZE i  OPTION RUN IN ENGINE

IDLE co DlsrRlB-u.  T-oR 
spARK pLUGs

^ ADVANCI
"k BTDC * RpM GAP

12" BELOW
1 100

EFI
{LLgr

AC
C42CLTSX

ENGINE IDLE SPEED RPM DISTRIBUTOR SPARK PLUGS

srzE coMp TRANS. Jr-r?|, ] sLow FASr INITIAL ADVANCE GAP
ETDC @ BPM mm

TYPE

5,0 HC NlA N. L31
AUTO.

1 500
^a-?1 2nci  aTGHEST

)  t t r r

Fo ptnn
1 5 44Tx

a50 F F^. '

VACUUM ADVANCE I- ,OSE DISCONNECTED AND PLUGGED

For 5.0 l i tre Tune Condit ions refer to Section 6 Engine
Tune of the VH Series Service Manual Supplement.
Engine Tune Specif icat ions are on the Emission Control
label on the r ignt hand susper iron strut tower.



CLUTCH 7A.1

SECTION 7 A

CLUTCH
INDEX

Ref. Subject Page Ref- Subiect Page
1. GENERAL DESCR1PT1ON......................-....... 7A-',t 2. SERVICE OPERATIONS 7A-1

1. GENERAL DESCRIPTION
The clutch assembly used on VK Series models is carried
over from the VH Series.

2. SERVICE OPERATIONS
For clutch adiustment details refer Figs. 7A-'l and 7A-2.

For all service operations refer Section 7 of the VB
Commodore Service Manual, Part No. M38145.

To adjust clutch cable, l ightly load clutch fork in direction
ol arrow Z, reter Fig. 7A-1, so that throwout bearlng
contacts clutch spring fingers. Then using cable adjusting
sleeve set clutch pedal to correcl height with rubber trim
pad removed from Pedat.

,/t'/

-t ).-- ..

CLUTCts FORK IS FULLY S:A-: ]  IN BALL STUD.
ADJUS- SLEEVE ON CABLE : ' iD ; ITTING,TO ACHIEVE
CLUTCF C:DAL POSITION AS SHOIVN ON FIG.7A-2,

EI

--:'t 
\

ds
t / /  '

' \\ '

\(^\

,ta

//

\Y '/z \
.<_BEFC,= ADJUSTMENTS A=: CARRIED OUT, ENSURE

Figure 7A-1

Figure 7A-2



MANUAL TRANSMISSION 7B-1

SECTION 78

MANUAL TRANSMISSION
INDEX

i Ref. Subjecl
| 2.1 TOROT.
I 2.2 BORG

Page
78-1
7B-2

2.1 TOROUEMASTER
tage

78-2
Ref. Subiect
1. GENERAL DESCR1PT1ON..............................
2. SERVICE OPERATIONS

1. GENERAL
The Torquemaster four speed manual transmission is
standard equipment on VK Series SL 19 and 35 styles
with the 3.3 litre EST engine.
The Borg Warger five speed manual transmission is
available as a production option on vehicles with the
3.3 litre EST engine. Transmissions lor 3.3 EST engine
application, carry the code BE stencilled in yellow paint
on the lefi hand side of the transmission case-
Revisions introduced for code BE transmissions are:-

1. GEARS: stress relieved by shot peening.

2. 5TH SPEED MAINSHAFT GEAR: needle roller bea-
ring has been deleted (refer Fig. 7B-1). The gear
now rotates on a revised bearing surface on the
mainshaft.

3. GEAR RATIOS:

2.2 BORGWARNEB(5-SPEED).......................... 7B-2

DESCRIPTION
The followrng chart sets out rnanual transmission applica-
tion lor VK Series models.

Body Style

3.3 l l t :e EST Torquemaster
(3.50: l  ' ls t  gear)

J

N/A

E:rg lVarner

Sta' :a 'c ! : ,  : rent

Noi  A,:  a:  =

Avairaci : :s t -c:-c:  on Opt ion

I  rsr
I  2ND

3RD
4TH
5TH
R EVE RSE

3.23 1
1.96:1
LZO I

1.00 :  1

NOTE: Manual transmrss ons are not avai lable i f  an
engine is equipped witn E eclronic Fuel Iniect ion

THIS BEARING IS \OT

USED tN CODE,,BE'.  TRAf.rSr, l tSStONS -

- , \G!J.

G._

-: .+ 
- /:rE=\ {,-,a i  - - , \  {e= u

-zi 
,J -JgE .*, '

'L :

Figure 7B-1
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7B..2 MANUAL TRANSMISSION

2. SERVICE OPERATIONS
NOTE: Before removing any manual transmission, the
EST soeed sensor must be removed from the rear of the
cylinder block. Refer to Service Instruction 2.8, Sec-
tion 6D, lgnition System. of this Supplement.

2.1 TORQUEMASTER
For removal and installation instructions refer to Sec-
tion 07 of the VB Commodore Service Manual Part
No. M38145.
For overhaul procedures refer to the Torquemaster
Service Manual, Part No. 92010388, and Torquemaster
Servrce Manual Supplement, Part No. M39043.

2.2 BORG WARNER (s-SPEED)
For all service operations refer to the Holden Com-
modore Five Speed Manual Transmission Service Manual,
Part No. M39071.



AUTOMATIC TRANSMISSION 7C-1

Ftef. Subject Page
1. GENERALDESCRIPT1ON.............................. 7C-1
1.1 TRANSMISSION CODES. 7C-1
1.2 1.2 & 2-3 SHIFT CONTROL VALVES AND

Ref. Sublect
1.12 BAND AOJUSTMENT.........
1.13 THIRD CLUTCH ASSEMBLY
1.14 SECOND CLUTCH DUMP BALL
1.15 PRESSURE REGULATOR BOOST VALVE

AND SLEEVE 7C€
TRANSMISSION SHIFT SPEED CHART .... 7C-13
TRIMATIC TRANSMISSION SPRING
IDENTIFICATION CHARTS .... 7C.14
coDE LP (3.3 LITRE EST ENGTNE)............ 7C-14
coDE LR (3.3 LITRE EFr ENGTNE) ............ 7C-14
coDE LS (5.0 LITRE ENGTNE) .................... 7C-15
LINE PRESSURE SPECIFICATION
CHART . . . . . . . . . . . . . . .  7C-15
SPEC|F|CAT|ONS.............. ...... 7C-16

DESCRIPTION
LP Code incorporates the earlier design olen converter
housing and IR code uses the carry:ver 'full circle'
converter housrng design.
Transmission code tS. 5.0 litre. ca" es over from
5.0 litre VH rrodels and WB Statesman
The following paragraphs set out the calibration details
for each of the rew transmission cooes

SECTION 7C

AUTOMATIC TRANSM ISSION
INDEX

7C-2
7C-2
7C-3
7C-3
7C-3
7C-3
7C-4
7C-4
7C-4

7C-4

Page
7C-5
7C-5
7C-6

SLEEVES
1.3 1-2 & 2-3 SHIFT VALVES.......-..-....-
1.4 MANUAL VALVE
1.5 LOW SPEED TIMING VALVE..........
1.6 1-2 ACCUMULATOR CONTROL VALVE....
' t.7 ACCUMULATOR P|STONP1N......................
1-8 TRANSFER PLATE...........
1.9 SERVO PISTON
1.10 VALVE BODY IDENTIFICATION
1.11 VACUUM MODULATOR VALVE AND

SLEEVE...

2.
3.

3.1
3.2
3.3
4.

5.

1. GENERAL
The Trimatic Automatic Trasmission is standard equip-
ment for VK Series on Berlina and Calais. Trimatic is
available as an option on all other VK Series models with
the 3.3 l itre EST, 3.3 l itre EFI or 5.0 l itre engines.
Carryover of the Trimatic to the above 3.3 litre engines
has necessitated the release ol new Trimatic transmis-
sion codes.
Transmission codes LP, 3.3 litre EST, and LR. 3.3 litre
EFl, are the same as transmission code FP, 3.3 l itre VH,
except where noted in this Section.

1.1 TRANSMISSION CODES
The lransmission identification plate carries the transmis-
sion serial number and application code. The following
codes are used with VK Series Trimatic transmission.

TRANSMISSION
CODE

LP

LR

ENGINE

3.3 l i t re equippeC . ' .  t '  EST

3.3 l i t re equippec' . ' .  ln EFI

LS 5.0 l i t re



7C.2 AUTOMATIC TRANSMISSION

1.2 1-2 & 2-3 SHIFT CONTROL VALVES
AND SLEEVES

All three transmissions use the same 1-2 and 2-3 shift
control valves. ldentilicatron is by a ring around the valve
reier Fig. 7C-1 lor 1-2 shifl conlrol valve identification.

For 2-3 shift control valve identification reter Fig. 7C-2.
The three transmissions also use the same 1-2 and 2-3
control valve sleeves.
The 1-2 control valve sleeve is identified by a green
colour marking on the open end of the sleeve.
The 2-3 control valve sleeve has no colour markino on
the open end of the sleeve.

1.3 1-2 & 2-3 SHTFT VALVES
All three transmissions use the same 1-2 and 2-3 shift
valves.
The 1-2 shift valve is identified by a hole drilled in the
end of the valve. Refer Fig. 7C-3).
This hole has a 1-2 shift valve spring inserted, which
assists governor pressure to reduce the road speed at
which the l ight throttle 1-2 upshifts occur.
This valve is not interchanoeable with the Series 3 shift
valve.

The 2-3 shift valve is identi i ied by a ring around the
centre of the valve stem (refer Fig. 7C- ).
This valve is not interchangeable with the Series 3 shift
valve.

IDENTIFICATION
RING

Flgure 7C-1

Figure 7C-2

Figure 7C-3

IDENTIFICATION RI\G-

Figure 7C-4

IDENTIFICATION _

RING

DRILLI\G -



AUTOMATIC TRANSMISSION 7C-3

1.4 MANUAL VALVE
A modified manual valve is used with LS code
transmissions.
It incorporates an end drilling with 2 bleed holes (refer
Fig. 7C-5). The modifications to the manual valve
improve the shift quality from drive into neutral range.

1.5 LOW SPEED TIMING VALVE
The low speed timing valve in codes LR and LS
transmissions has been revised. The overall length of the
valve has been decreased from 48.M-48.90 to 43.5-
43.8 mm (refer Fig. 7C-6).
This is to allow the inclusion of a low speed timing
control valve and sleeve.
For details of the low speed timing valve and control
valve operation, refer to page 40 of the Service Manual
'Trimatic Principles of Operation' Part No. M37823.

1.6 1.2 ACCUMULATOR CONTROL
VALVE

All three new code transmissions use a common 1-2
accumulator control valve.
The diameter of the spool section of the valve has been
increased from 8.705-8.71 2 mm to 1 1 .079- 1 1 .087 mm
(refer Fig. 7C-7).
This valve is not interchangeable with the Senes 3
control valve.

1.7 ACCUMULATOR PISTON PIN
The accumulator piston pin on all three transrnissions has
been increased in length trom 43.2 mm to 44.2 mm
(refer Fig. 7C-8).
The accumulator oiston sorinq has been deleted from the
three transmissions.

Figure 7C-5

Figure 7C-6

+

_-_I_

11 n70
: i :^ :  DtA.!
t t .u6/

Figure 7C-7

.<_ 43.2 _ 44.2 mm _ ________>

Figure 7G-8



7C.4 AUTOMATIC TRANSMISSION

1.8 TRANSFER PLATE
Transfer plates are identified by their part number
stamped in the area shown in Fiq. 7C-9.

TRANSFER PLATE
PART NUMBER APPLICATION

92017838

1.9 SERVO PISTON
For identification details of the servo piston used in all
three transmissions, refer Fig. 7G10.
The servo piston is the same in all three transmissrons
but the servo cushion springs ditfer. Refer to Spring
ldentification Charts in this Section for cushion spnng
identification.

1.10 VALVE BODY IDENTIFICATION
The valve body for each transmission carries three digits
followed by the calibration alpha letter stamped on the
underside of the body, adjacent to the accumulator piston
pin (reler Fig. 7C-11).

TRANSMTSSION r 
----  - -

qODE_--

LP I  eZe"

cal ib"at ion
- aipha character

1.11 VACUUM MODULATOR VALVE AND
SLEEVE

All three transmissions use the same vacuum modulator
valve and sleeve.
Valve identification is by a ring around the valve stem as
shown in Fig. 7C-12.

Figure 7C-9

DfMENSfON'A'  = 21 .99-2' i . f4nm

Figure 7C-10

VALVE
BODY
I DENTI F I  CATI ON

Figure 7C-11

-  IDENTI FICATION RING

LP

LR

9242' ,278

PART NUMBER
STAMPED IN THIS AREA 

I

o

9/ '

(
r -n
l r l l

f

-
-+t J O

Figure 7C-12



AUTOMATIC TRANSMISSION 7C-5

The vacuum modulator sleeve is identified by the length
of the sleeve, Fig.7C-1 3, and a blue colour marking on
the closed end.

1.12 BAND ADJUSTMENT
The correct band adjustment procedure is as follows:
1. Remove oil pan and servo cover, loosen adjusting

screw lock nut.
2. Using Tool No. 7AT4 and a torque wrench, tighten

adiusting screw to 4.5 Nm then back off screw.

3. Tighten lock nut and install servo cover and oil pan.
Refill transmission with Dexron ll Automatic
Transmission Fluid.

1.13 THIRD CLUTCH ASSEMBLY
The third clutch assembly for code LS transmissions
diflers from that used in the six cylinder codes.
Revisions have been made to the clutch piston return
springs and spring retainer.
Dimensions for third clutch return springs are as follows:

] rnnrrrsrvrssroN
I  cooE LP & LR LS

Free Length 26.97 mm

Total  Coi ls 8.75

Diameter 10.9 mm

For identification of
Fig.  7C-15.

the LS return spring retainer, refer

Figure 7C-13

Figure 7C-14

TURNS BACKED OFF

I :
t-

.1

.1

OUICK
R E LEASE
VALVE Jtrh.  .

29.13 mm

Figure 7C-'15



7C.6 AUTOMATIC TRANSMISSION

1.14 SECOND CLUTCH DUMP BALL
Code LS transmissions have incorporated a dump ball in
the second clutch circuit.
When the second clutch is being applied, second clulch
oil seats the ball and the leed is directed through an
orifice. During the release of the clutch, the ball is
unseated and the clutch can exhaust at a faster rate
through the two onfices. Refer Fig. 7C-16.

1.15 PRESSURE REGULATOR BOOST
VALVE AND SLEEVE

The transmission pressure regulator boost valve and
sleeve have been revised on LS code transmissions.
For details ol the boost valve and sleeve used on the
three transmissions refer to Figs. 7C-17,7C-18 and the
charts below.

VALVE CHART

SLEEVE CHART

rRANS
CODE B

Flgure 7C-16

Figure 7C-17

- l

LP

LR

15.159- 15.138 mm 1'1.796- i l  778 mm i
15.159- i5.138 mm 11.796- 11 778mm

LS 16 535 -  16.515 mm i3.8i9 -  i3 779 mm

T

F

-
O

o
z

-oRrFtcE

15.126 -  15.1 18 mm 11.765 -  1 ' l  .758 mm

15. '126 -  15.1 18 mm 11765-11.758mm

16.502 -  16.494 mm rJ /bo -  tJ. / /v mm

----T--A]
i l

i i
BA

.L

Figure 7C-18



AUTOMATIC TRANSMISSION 7C.7

-\ --\. 

-\--<

CONVEFTEB -- l

VIEW

MATCH BLUE PAiNT BALANCE MARK
ON CONVEFT=R \ ! ITH ELUE PAINT
BALANCE i \ lAFK ON DRIVE PLATE.

TRANSMISSION INSTALLATION DETAILS _ 3.3 LITRE E.S.T.

w)

,. --d/)\ r
O

A-------
-t\

L.-
\:

20-28Nr

45-5ONm

7.0 -  19.0 Nm

61 -7ONm

. 

---"--"a-

'-;i--
!sa-.

: : /  - ' l

.  
- t .  I  , -=s.r .  SENSOR HOL:

//

r - - -  _-___.. . - . r , , . , r ,  
( \

, tt .\,,
/^J\

^5, i

: v@+s,t - \
\ -(./'

) d%\
\ i@)\ ,a .  

, . , -  
Ol-  ;  - -ER TUBE ASM.

q-l -
ia

\ --.fr
i ) ,X\ l /  )s/

\1.

Figure 7C-19



7C.8 AUTOMATIC TRANSMISSION

\ \
I

,/.
,e

.. tv . ' ' i
/.t:- 

'
,. " ),,

, ,2,
.  CONVERTER HOUSING BOLTS

4 PLACES

B:,

t1

%
(R,'

/J MATCH BLUE PAINT BALANCE MARK--
ON CONVERTER WITH 3LUE PAINT
BALANCE MARK ON DRIVE PLATE.

,A
1c r

-  2 PLACES

5

;

A
L"_

A&
A

z t \

3 -  10.6 Nm

20-28Nm

45-50Nm

61 -70Nm

40 51 Nm TRANSMISSION INSTALLATION DETAILS -  3.3 LITRE E.F.I .  ENGINE

/ ?--", '
<--  :  

- -"  

4

VI EW

Figure 7C-20
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/^:L-- ^

tv t  =F :H

Har ! r^ -- : - /  T.

lg rL-! : :

%

t r
.  ) . \
:-{-

\
\ \

€
! fr(aJi

,,/'-
4 PLACES

.3

MATCH BLUE PAINT EALANCE \1ARK - '
ON CONVERTER WITH BLUE PAINT
BALANCE MAFK ON DRIVE PLATE VIEW

3

,

1

7.0 -  10.0 Nm

40-54Nm

40 48 Nrn

TRANSM ISSION I  NSTALLATION DETAI LS
_ 5.0 LITRE ENGINE

Figure 7C-21
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7C.10 AUTOMATIC TRANSMISSION
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AUTOMATIC TRANSMISSION 7C.1 1
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AUTOMATIG TRANSMISSION 7C'13

2. TRANSMISSION

UPSHIFTS km/h -  LP (3 '3 l i t re EST)

CLOSED THROTTLE FULL THROTTLE

110-120
Al l  Tvre Sizes,  3.08 axl

UPSHIFTS km/h - LR (3.3 l i t re EFI)

CLOSED THROTTLE FULL THROTTLE

Al l  Tyre Sizes,  3 '08 axle

SHIFT SPEED CHART

UPSHIFTS km/h -  LS (5 '0 l i t re)

FULL THROTTLE
CLOSED THROTTLE

Al l  Tyre Sizes,  2.60 axle

DOWNSHTFTS kmih - LP (3.3 l i t re EST)

CLOSED THROTTLE FULL THROTTLE PART THROTTLE

3 -  2 (Avai lable UP To *)

Al l  Tyre Sizes,  3.08 axle
.^ .  11'z An -  i ; ,
IUJ- l lJ lvv

I

DOWNSHIFTS km/h - LR (3.3 l i t re EFI)

FULL THROTTLE PART THROTTLE
CLOSED THROTTLE

"- ,  
1 z-  l 3 -  2 (Avai lable UP To *)

114-124 i  65-73t^^

Al l  Tyre Sizes,  3.08 axle 12 -  14 
\  "  

- :

DOWNSHIFTS km/h -  LS (5 '0 l i t re)

3-2

PART THROTTLE

2 - ' l 3 -  2 (Avai lable UP To ")

Al l  Tyre Sizes,  2.60 axle

CLOSED THROTTLE FULL THROTT LE

WITH DETENT SWITCH DISCONNECTED

112-122 ,  60-68 88 94
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7C.14 AUTOMATIC TRANSMISSION

3. TRIMATIC TRANSMISSION SPRING IDENTIFICATION CHARTS
3.1 CODE LP (3.3 L|TRE EST ENGTNE)

3.2 CODELR (3.3 LTTRE EFt ENGTNE)

Green & Red 36.8

390

of,6

tJ.5 10.3 992968 1

Not Used
AccLmulator Piston

Gov. Secondarv

Servo Piston Release

Servo Piston Cushion

Green & Orange

Green

F REE
COLOUR LENGTH

IDENTIFICATION APPROX.
mm

SPRING
DESCRIPTION

TOTAL O'D.
cotLs mm

NOMINAL

SPRING
PART NO.

3 -  2 Contro Va ve Yel low 54.7 15.0 ,  13.2 9942033

1-2Accumuiato.valve_

Low Speed Downs. i f  i  Vaiv€

P.k

Dark Eiue

I  o.J

JC. /

o-u

;

13.2 92020511

10.3 2823165

High Speec Dorvnsh i f  1 Trming Valve Purpte

Detent P.s55g1s Regulalor Valve Orange

Jb.U

42.E

rJ.c

1J. f ,

10.3 2U68A2

12 92004309

- 1 _ 2 sn f i  va ve orange 4r.o 13.5 ," ,  .  , " r r
' l  -  2 Control  Valve 

" I I

36.52-3Control  Valve None 10.3 14.2 99420 1 0

2-3Shif tValve
Not Used

Man. Low & Rev. Contrct  Valves Green & Whrle 38.7 1 1.5 10.3 5258547

Pressure Regulator Valve U/n r te 70.3 12.3 19.6 JZSd I  bb

Detent Valve Green & Red 36.8 
I  

13.5

Accurula:o.  Piston

Gov. Secondary Green & Orange 39.C

l r
Servo Pisron Cushion I n"C 26.g 4 i

10.3

- l
I

10.3

4' n-.,

319 I

9929681

Not Used

9944999

,1010646

s258564

Frls inside Shi f t  Valve

SPRING
DESCRIPTION

COLOUR
IDENTIFICATION

FREE
LENGTH
APPROX.

mm

3-2Control  Valve

I  -2AccumulatorValve

Low Speed Downshi f t  Valve

Hrgh Speed Downshi f t  Timinq Valve 1 3.5 1 0.3

Detenl  Pressu.e Regulator Valve 1 3.5 12.O

10.3 14.2 92007171

281 1015
1-2Con: 'o l  Valve

i-2Shi i lVa,ve

2-3Control  Valve 10.3 14.2 I  9942010
2 -  3 Shi f t  Va ve

J t .3

JO. /

6a.9

N4an. Low & Rev. Conirol  Va ves Green & White

Pressure Regu ator Valve

11.5 10.3

12 3 19.6

Detenl  Valve

I  r .J

3.  /a

3.9

10.3 9944999

47.O 92020646

31.9 5258568
F i ts inside Sh i f  i  Valve

I  Orange 25.9



AUTOMATIC TRANSMISSION 7C-15

3.3 CODE LS (5.0 LTTRE ENGTNE)

SPRING COLOU R
DESCRIPTION IDENTIFICATION

FREE
LENGTH
APPROX.

mm

o.o.
mm

NOMINAL

13.2

SPRING
PART NO.

?945053

9:1205 1 2

3 -  2 Control  Valve Light Green

1-2AccumulatorValve

Low Speed Downshi f t  Valve Orange

P*pb l

3 5 aa'-1)A

-zo I  a65z
High Speed Downshi f t  Timing Valve

Detent Pressure Regu lator Valve

1-2Control  Valve

1-2Shif tValve

9200717 1

2 -  3 Control  Valve None

2-3Shif tValve

fut"n. l-o* a n"u. Co. ., Green & White 5258541

28 1 0499

Detent Valve

Accumulator Piston

9929681

\ ot  Used

,r.arw

Pressure Regulator Va ve None

Gov. Secondary

Servo Piston Release

Servo Piston Cushion 31 .9 9929676

* F ts nside Shi f t  Valve

4. LINE PRESSURE SPECIFICATION CHART

TRANSMISSION CCIOES

LP LR
3.3 l i t re EST 3.3 l i t re EFI

LS

5.0 l i t re

kPa kPa kPa

CHECK NO. 1 -  L ine Pressure in D + S Ranges iVacuum Modulato.  P pe Connecrecl

Veh cte coast ing between 55 -  50 km/h 324 - 360 403 - 425 4C3 - 425

CHECK NO. 2 -Line Pressure ln Low Range ( \ 'acuum Modulator P pe Connectecl)

Vehic le coasr nq between 40 -  3O km/h 531 -  614 606 -  688 606 5:€

CHECK NO.3'  L ine Pressu.e In D Range (Vacuum Modulator Prpe Disconnected)

1200 rpm engine speed -  foot  and parking brake app red 903 -  978 973 -  1041 1 1-c9 1273

During Check No. 3 wi th the vacuum modulator pipe disconnected. the manifold connec:or must be plugged to p,event an :^c3ssrve

air  leak into the manif  o ld.

- - -



7C.16 AUTOMATIC TRANSMISSION

5. SPECIFICATIONS

TRANSMISSION CODE:

SELECTOR LEVER:
Locat i  on
Sequence of  Sh' f t  Posi t ions

Floor Floor Floor
"P" (Park),  "R" (Reverse),  "N" (Neutral) ,

"D" (Dr ive),  "S" ( lntermediate),  "L" (Low Range)

LP - 3.3 l itre EST

TOROU E CONVE FTE R ASSEMBLY:
Mernod of  At tachment to Dr ive Plate .
lder- t l f  ca:ron Letter (Pr inted Yel lovl  on

F'orr  Face of  Converter)
Stal  Rat io :1

Diameter (Nominal)
2.42.4

Welded Nut & Bol t Nut & Bol t

Y

2.0
298 mm254 mm 254 mm

SPEEDO DRIVE GEAR:
Number of  Teeth
Colour

9
Bl ue

9
B lue

10
Yel low

GEAR RATIOS:
First  .  .

Second
Third .
Reverse

2.31
1.46
1.00
I  .dr

: l

: l

: l

:1

2.31
1.46
1.00
t . tJ5

:1

: ' l

:1
: l

2.31 :  1
1.46 :  1
1.00 :  1
1.85 :  1

TORQUE MU LTIPLICATION :
Maximum Overal l  Rat io in i  st  :1 4.62554

LU BR ICANT:
Tvpe .
Capaci ty -  Dry ( including Converter) .  .  .  .  .

Ref i  l t

"DEXRON l l "  Automat ic Transmission FluiC
6.1 l i t res 6.1 l i t res 8.7 l i t res

2.3 l i t res 2.3 l i t res 2.3 ' t .es

FLUID LEVEL INDICATOR {DIPSTICKI:
Length (From Top of  Cap lo End of  Indicator) 808 mnr 808 mm 680 mm

C LUTCH ES:
R eve rse

Tvpe.. . ,

Dr ve Plates

Descr ipt ion
Number

React ion Plates

Mult ip le Wet D,sc

Fr ict ion Fac ng on Steel  Plate
445

Descr ipt ion

Number

Piston

Le 1 Eth

Crshion Plate used

Second
Type .

Dr ive Plates
Desc r  ipt  ro n
Number

35.99-36.09 mm 35 99-36.09 mm 3l .39-3 1 50 mm

Yes Yes

i \ lu l t ip le Wet Disc

Frict ion Facing on Steei  Plate

556

Steel Steel
c5

Stee I

6

Yes



AUTOMATIC TRANSMISSION 7C.17

TRANSMISSION CODE:

CLUTCHES (Cont 'd.)

SPECr FTCAT|ONS (CONT'D.)

Stee I
o

Yes

35.63-35.74 mm

2820681

4

Steel
5

17 -17.27 mm

Yes

* NOTE: Some Transmlssions have one addi t ional  Steel  Pla:g and one or

Soacer

Driven Plates
Descr i  pt i  on

* Number

Cushion Plate Used

Length

Second Clutch Spacers can also be rdent, f ,ed by the
last  d ig i t  of  the Part  Number on the Spacer

Spacer Part  Number appl icat ion

F unct ion

Steel
6

ves

more Sca::-  ,  " : :

282068i

.38i .76 mn

\4ul t ip le Wet Disc

Fr;c i  o^ Facing on Steel  P a

Stee

7

Yes

31 .04-31 .14 mm

?2019879

33 76 mmClutch Pack End Play .38/.76 m-

Third
TYPe.. .

Dr ive Plates

Descr ipt ion
Number

Driven Plates

Descr ipt ion

Number

Piston

Length . .

Cushion Plate Used

One Way Clutch

Steel
5

\ , ' t / - l l . l /mm lJ:

yes

So.ag Sprag So'ag
Co^nects Input:c Gear Set in First  Ge:-  D.rve,

O,,er-runs or b ' , .oassed in other c:- :  :  f ,ns.

17

5

S::e
6

-13 6'1 mm
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FUEL TANK 8A.1

Page
ATION 84.1

SECTION 8A

FUEL TANK
INDEX

Ref . SubjectRef. Subject
1. GENERAL INFORM

Page

1.1 SWIRL POT
1.3 FUEL TANK 8A-3
2. TORQUEWRENCHSPECIFICATIONS.. . . . . . .  8A.12

1.2 FUEL GAUGE TANK UNIT. 84.2

1. GENERAL INFORMATION
The fuel tank for VK Series models with 3.3 litre EST Also incorporated in the fue tank ior EFI equipped
engine canies over from VH, except for the deletion of vehicles is a fuel return line, whrcr ceirvers fuel from the
the fuel filler limiter pot from inside the fuel tank and EFI fuel pressure regulator, back :c :he swrd pot.
revision to the fuel filler cap pressure relief valve. VK Series models with 5.0 litre engrnes. r.corporate a hot
Pressure is now 12 to'16 kPa. Revision has also been fuel handling package, refer to Sect'on 6C'Engine Fuel
made to the fuel venting system due to the deletion oJ 5.0 litre Eng-ines' oflhis Supptement The crang-es made
the fuel filler limiter pot. to the 3.3 litre EST fuel tank carry ove. to. use with the
Revisions introduced for 3.3 litre EFI equipped vehicles, 5.0 litre engines.
include the same modifications to the venting system'
fuel filler cap and ihe deletion of the fuel filler limiter pot
as for 3.3 EST engines. Additions include a swirl Pot and
a new fuel gauge tank unit (Fig. 8A-1).

f  FUEr GAUC: =LOAT

/ (FUL- P:)St i rON)

*>vvthL rul FUEL PICK.UP FI LTER L FuEL RETURN LINE
(FOB PRESURE REGU LATOR)

FUEL GAUG:
-ANK UNIT

Figure 8A-1



8A.2 FUEL TANK

1.1 SWIRL POT
The plastic swirl pot, located inside the fuel tank on
3.3 litre EFI models, is mounted on the bottom of the
tank (Fig. 8A-2). lt provides a reservoir of fuel to prevent
the fuel pick up becoming uncovered during cornering or
when the fuel level in the tank is low.
For practical purposes, the swirl pot is part of the tank
and no service work is possible on it.

The fuel return line is connected to a venturi at the base
of the swirl pot. This high velocity jet of fuel picks up
extra fuel and delivers it to the pot through a tangential
passage. This keeps the pot full of fuel irrespective of
the level in the tank, and the swirling action separates au
and vapour from the fuel (refer Fig. 8A-3).
The continuous supply of luel to the swirl pot ensures
that the fuel pick up does not draw any air into the fuel
system.

1.2 FUEL GAUGE TANK UNIT
The fuel gauge tank unit (Fig. 8A-4) for the EFI system is
of a new design and is not interchangeable with previous
Commodore tank units. The fuel pick up filter is
immersed in fuel inside the swirl pot. The gauge unit is
mounted to the tank by 5 screws and sealed against
leakage by a cork gasket between the tank and the
gauge unit. Sealant Part No. M39040 is applied to the
threads of the screws and mating surface of cork seal to
fuel tank.
For removal, testing and reinstallation instructions, refer
to service operation 2.6, Section '12 C in this
Supplement.

-1

SWIRL CHAMBER _

; FUEL PICK.UP PIPE

Flgure 8A-2

Figure 8A-3

\

VENTURI

: .
---->l

FUEL
E NTBY
F ROM
TAN K

FUEL RETUFNING FROM
PRESS!R= REGULATOR

'l ]-

V,,l

Figure 8A-4



!t- 
- 

v ry

FUEL TANK 8A-3

1.3 FUEL TANK
Fuel tank removal and installation instructions remain the
same as on previous Commodore models.

The only difference is with EFI models, on removal, the
luel return line must be disconnected and reconnected
on installation (refer Fig. 8A-5).
Extreme caution musl be exercised when disconnecting
either the fuel return hose or the fuel feed hose to the
fuel pump, as a great deal of tuel will spill trom the
hoses.
Before starting vehicle, carry our fuel system leak test as
per service operation 3.2' Section 6C, Electronic Fuel
Injection, of this SuPPlement.

FTEL FEED LIN:

/  - - - ,  - "GhEIU-\  
-UtrLhUJtr

Figure 8A-5



8A.4 FUEL TANK
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FUEL TANK 8A-5
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8A.12 FUEL TANK

2. TORQUE WRENCH SPECIFICATIONS

Nm

Fuel Tank Strap, Bol ts and Nuts 26 -  32
Fuel P oe Hose Clamos 1
Fuei  Tank Sender Uni t  Scrervs (  E.F. l .  onlv)  .  2.8 -3.2

NOTES

^a



EXHAUST SYSTEM 8B.1

Ref.
1.
2.
2.1

SECTION 88

EXHAUST SYSTEM
INDEX

Page j Ref.
8B-1 r 3.
8B-1 4-
8B-1

Subject
GENERAL DESCRTPTTON ..............................
SERVICE OPERATIONS
EXHAUST EXTRACTOR

Remove........ 8B-l
Reinstall 8B-2

1. GENERAL
All 3.3 litre VK Series models equipped with Electronic
Spark Timing (EST) have a single exhaust system which
carries over from VH L6 models.
All 3.3 litre VK Series models equipped with Electronic
Fuel lnjection (EFl) have the single type exhaust system,

Subject Paqe
SPECtFtCATIONS.............. ....... 8B-i1
TORQUE WFENCH SPECIFICATIONS........ 8B-12

DESCRIPTION
but in place of the standard exhaust manifold. a set of
stainless steel exhaust extractors rs fitled
Five litre VK Series models have fifted a dual type
exhaust system. which is carried over from VH 5.0 litre
models.

2. SERVICE
When installing the exhaust system, care must be taken
to install each part or assembly in correct relation to one
another. Inconect assembly of exhaust system compon-
ents can frequently be the cause oi rattles or 'booms'
due to incorrect alignment or clearance from the body or
suspension parts.

2.1 EXHAUST EXTRACTOR
REMOVE

1. Disconnect battery earth lead.
2. Remove air f low duct and inlet manifold as per

service operations 3.9 and 3-11 Section 6C
(Electronic Fuel Injection) of this Supplement.

3. Remove generator brace bolt (Fig. 8B-1), disengage
fan belt from generator pulley. Loosen generator to
support bracket bolt and nut (Fig. 8B-1) and swing
generator down away from the engine block.

4. Raise front of vehicle and place on stands.

OPERATIONS
When installing the exhaust system, ensure that
correct assembly, installation, tightening sequence
clearance for the system involved is observed.

Figure 88-1

the
and

z- BRACE BO Lt

BRACKET EOLT



8B.2 EXHAUST SYSTEM

5. Loosen exhaust clamp around exhaust eltractors
(Fig. 8B-2). Tie up exhaust pipe with wire, so that
the pipe is supported when the extractors are
removed.

6. Lower front of vehicle.
7. Remove erlractor end flange mounting bolts from

cylinder head. Disconnect enractors from the ex-
haust pipe and lift out extractors from engine
compartment.

REINSTALL

1. Clean mating surfaces ol exlraclors, inlet manifold
and cylinder head.

2. Inserl a new manifold gasket in place on the cylinder
head.

3. Position extractors, engaging the exhaust pipe and
positioning onto cylinder head.

4. Reinstall inlet manifold and air flow duct as per
service operations 3.9 and 3.11, Section 6C
(Electronic Fuel lnjection) of this Supplement.

5. Tighten e).tractor mounting bolts to torque specified
at end of this Section

6. Refit fan belt and generator brace bolt, readlust fan
belt and tighten generator to support bracket bolt
and nut.

7. Raise front of vehicle and place on stands.
8. Remove supporting wire. Tighten exhaust clamps and

check exhaust system clearance.
9. Connect battery earth lead. Check for fuel leaks as

per service operation 3.2, Section 6C (Electronic
Fuel Iniection) of this Supplement.

10. Start engine and check for exhausl leaks.
11. Lower front ol vehicle.

Flgure 8B-2

1r^rou*

\  ,T EXHAUST

{ CLAMP

,, \=\ ----7
EXTRACTORS
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r  e:
CRAi. ]KSIAFT

+
|  |  / . !  - -

V

'<-2J2 0 mm -->

EXHAUST EXTRACTOR CLEARANCES
3.3 LITRE EFI I ] IODELS

Figure 8B-12

3. SPECIFICATIONS

Type:
Single .  3.3 ' t re EST al l  r rodels

Single .  3 3 t 'e EFI (w :h extractors)

Dual .  .

Exhaust Pipe

Mater ia l  Seam i ,n,elded steel  tube

Engine Pipe Diameter:

Exhaust Extractor pipe d a 3 s.zes 35 mm x 6 PiPes
4i .5 mm x 3 PiPes
50.8mmx1pp-

Intermediate pipe dia.  50 8 mm

Muf f  ler  connect ing pipe d a 50.8 mm
50.8 rrmT^ir^ i^^ l ;^

I  orrPrPr uio.

5.0 ' i t re mode s

5C8mm



88.12 EXHAUST SYSTEM

4. TORQUE WRENCH SPECIFICATIONS

Exhaus: Extractor to Head Bol ts
Exhaust Exrractor to Head Nuts
Engine Prpe Flange to Manifold Nuts L6 & V8
Exhaust Clamp Nuts

NOTES

Nm

27 -34
41 -48
I  z -  to

24-32



STEERING 9-1

sEcTtoN 9
STEERING

INDEX
Ref. Subject Page I Ref. Subject paae
1. cENERAL DEscRtPTtoN.............................. sr 3. ToRouE wRENcH spEcrFrcATroNs........ ;i
2. SERVTCE OPERAT|ONS.................... 9.1

1. GENERAL DESCRIPTION
The steering system for VK Series mo'dels canies over
from VH Series models.

2. SERVICE OPERATIONS
For all service operations not noted in this Section refer
to the VB Commodore Service Manual Part No. M38145
and the VH Commodore Service Manual Supplement Part
No. M38731. On VK Series models there is fitted two
types ol lower steering shaft to intermediate steering
shaft coupling clamp. Part No. 92021862 is identified by
a date code stamp, refer to Fig. 9-1, Part No. 7809433
which does not have a date code stamp.
The clamp nut tightening torque specification has been
revised, refer to specifications at end of this Section.

LUU tr _l>

Flgure 9-1

3. TORQUE WRENCH SPECIFICATIONS

Coupl ing Clamp Nui 42-48Nm

-L



WHEELS AND TYRES 10.1

SECTION 10

WHEELS AND TYRES
INDEX

Ref. Subiect Page

1. GENERAL DESCRIPTION
The tyre and wheel size on SL sedan models has been The Calais has fitted, as slancard eouipment, a newly
revised. The SL sedan has fitted a new 5.5 x 14 JJ steel designed allov road wheel. The atov road wheel as used
wheel with a BR78S14 (P175/75 SR14) size tyre. on VH SLE models now becomes ocrronat eouioment on
A new tyre P185/75 HR14 is now used on 5.0 l itre Berlina models.
models, this replaces the CR78 H14 tyre used on VH Service operations are as described ,n the Commodore
models. VB and VH series service manuals.
All other wheel and tyre sizes remain the same as used
on VH models.

Ref. Subject page
3. TORQUE WRENCH SPECIFICATIONS........ ' Io.2



10.2 WHEELS AND TYRES

2. SPECIFICATIONS

Steel  Wheel:

Rim Width

Diameter
Maximum perm
Maximum perm
Offset .  . . . .

Al loy Wheels:

Rim Width
Drameter. . . .
Maximum permissable radial  run-out
Maximum permissable lateral  run-out
Off set

Dynamic Balancing:

Maximum permissable Wheel/Tyre
out of  balance

Maximum permissable Tyre radial  is t  harmonic
force var iat ion (Tyre only)  .

Maximum Load Rat ing lper Tyre):

BR 78 S14
cR 78 S' , r4
cR 70 Hl4
P205i',60H R1 5
P185/75HR14
P1 85/755R1 4

3. TORQUE WRENCH

Road Viheel  Secur ing Nuts .  .

issable radial  run-out
issable lateral  run-out

5.5 JJ (On SL Sedan only)
6.0 JJ
t . {  tncn

0.8 mm
1.0 mm
5.5JJX 14-37mm
6.0JJX14-43mm

6.0 JJ
1 5 inch
0.25 mm
0.3 mm
44 mm

1.5 kg mm

80N

525 ks
560 kg
600 ks
590 kg
530 ks
585 kg

SPECIFICATIONS

RECOMMENDED COLD INFLATION PRESSURE - kPa
I  t  nE

DESTGNATTON 
uP TO 3 PASSENGERS UP TO MAX. HEAD

FRONT i  RCAN FRONT REAR

BR 78 S14 200 200 240 240

P175175 SRr4 200 200 240 240

P185/75 HRi4 200 200 240 240

cR 78 S',r4 193 10? | 221 221

CR 70 H14 193 193 221 221

P205l60 HR1 5 200 200 221 221

100 -  108 Nm
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BATTERY & CABLES 12A.1

EX
Ref.
2.3

2.4
2.5

3.
4.

Ref.
1.
1.1
1.2
2.
2.1
2.2

Subject
GENERAL TNFORMATTON ............................
DESCRTPTTON ....................
SERVICE NOTES
SERVICE OPERATIONS
BATTERY, SERVICE
BATTERY, TEST...........,,

State of Charge - Low
llaintenance Type Batteries -
Hydrometer Test -...-........
State of Charge -
Maintenance Free Batteries ..............
Load Test - All Batteries ....................

Subject paqe
CHARGING BATTERTES. ....... :nEA

Low Maintenance Types .................... 12A-4
Maintenance Free Types.................... 12A-5

VEHICLE WIRING, PERIODICAL CHECKS 12A-5
DRY CHARGED BATTERY, STORE AND
ACTIVATE ........ .t2A-s
DIAGNOSTS ...... 12A-6
SPEC|FICAT|ONS............. ....... 12A-5

1. GENERAL INFORMATION

1.1 DESCRIPTION
In all VK Series models, the 12 volt battery is located in
the engrne compartment behind the passenger side
headlamp. The main battery cables are attached to the
battery terminals by spring ring type clamps and the
negative terminal is earthed to the vehicle body and the
engine block.
Vehicles fitted with the 3.3 litre EST or EFI engine are
equipped with a low maintenance 80 min/21 5 amp
battery. (Optional equipment such as air conditioning and
trip computer do not require a larger battery).
Vehicles litted with the 5.0 litre engine, a 75 min/
235 amp, maintenance free battery is fitted.

1.2 SERVICE NOTES
NOTE: The spring ring clamp battery terminals should be
removed as shown in Fig. 124-1. Never prise clamps off
with a screwdriver or hammer. Push down as far as
possible on the battery post when refitting battery leads.

CAUTION: Do not allow liquid from battery to contact
eyes, skin, clothing or painted surfaces. Battery fluid
contains sulphuric acid which causes injury and damage
in the event of contact.

SECTION 12A

BATTERY & CABLES
IND

Page
124-1
12A.-1
12A.-1
124-2
124-2
124-2

12A.-2

12A-3
12A.4

Flgure 12A-1



12A-2 BATTERY & CABLES

2. SERVICE OPERATIONS
The following procedures should be used to service, test properly followed, good batteries may be replaced
and recharge batteries. Unless these procedures are needlessly'

2.1 BATTERY, SERVICE
1. Check battery terminals and around battery area for

corrosion deposits. Remove any deposits and treat
with a solution of warm water and baking soda or
ammonia, then rinse otf with clean water. Smear
battery posts and terminals with petroleum jelly to
resist corrosion.

2. Check battery case and replace battery if case is
cracKeo.

3. On all batteries except mainlenance free batteries,
check electrolyte level and carefully top up with
distilled water as necessary to level of indicator. DO
NOT OVERFILL.

NOTE: Normal battery water usage is less than 30 ml
per 10,000 km, but may be more for long continuous
running or high temperatures.
4. Check that battery is firmly secured by its clamping

bracket.
5. Check that battery cable terminals are securely

attached to battery posls and that cable insulation is
not damaged or wom anyrnhere along cable. Check
that cables do not have broken or frayed strands
and that they are secure in their terminals.

2.2 AATTERY, TEST
STATE OF CHARGE. LOW MAINTENANCE TYPE
BATTERIES . HYDROMETER TEST
NOTE:

a. Ensure specific gravity of battery electrolyte has
not been previously reduced to suit hot climate
(explanatory tag specifying specific gravity of
new electrolyte should be attached to battery in
conspicuous position.)

b. lf water has been added to battery, do not use
hydrometer until electrolyte has been mixed by
charging for at least 30 mins.

Hold hydrometer vertically and draw in sufficient
liquid from battery cell to allow float to float freely
with bulb fully released.
Compensate reading for temperature by adding 0.004
tor every 5oC that the electrolyte temperature
exceeds 27oC, or subtracting 0.004 lor every 5oC
less than 27oC.

Flgure 12A-2



BATTERY & CABLES 12A.3

Temperature ComPensated

Specif ic GravitY

Ful ly Charged 1.240 to 1.260

Recharge When Below

Ful ly Discharged 1.110to 1.130

3. Determine state of charge of battery using
temPerature compensated specilic gravity and
following table.

NOTE:
a.

b.

lf electrolyte specilic gravity has been reduced
for service in hot climates, typical temperature
adjusted value of specific gravity below which
battery should be recharged is 1.150.
The specific aravity of a charged battery should
not vary more than 0.025 between cells. Large
variations indicate defective cells.

STATE OF CHARGE. MAINTENANCE FREE
BATTERIES

NOTE: Maintenance free batteries operate on the same
basic principle as other lead-acid batteries. As the battery
is charged, lead sulphate in the plates is converted to
lead in- the negative plate, and to lead oxide in the
positive plate. Also, the specific gravity of the sulphuric
acid electrolyte increases.
The essential difference between low maintenance and
maintenance free batteries, is in the lead alloy in the
grids. When the battery is operated in the car at 14.0 V
to ta.S V, the rate of water loss is so low that topping
up is unnecessary during the life ol the battery, and the
top can be permanently sealed. In the AC Delco
Mainlenance Free battery in the VK Series models, all of
the acid is held within a hightly porous separator material.
Even when tully charged, the gases which are normally
evolved from the water in the electrolyte are fully
reabsorbed. Acid cannot leak at all. There is much less
risk of explosion with this type of battery'
'1. The state of charge of a sealed battery can be

checked by measuring the OPEN CIRCUIT
VoLTAGE. (O.C.V.)

2. Disconnect battery from all loads. Measure voltage
across terminals with a voltmeter accurate to at least
0.1 volts. A digital meter is recommended.

3. Determine state of charge of battery using the
following table, which is accurate if the battery has
been off charge or discharge lor several hours'

I  Recharge When Below 12.5 V

Ful ly Drscharged

BATTERY CONDITION OPEN CIRCUIT VOLTAGE

Fui lv Charged UVCT I  I .Y V

Less than 1 1 .1 V



12A.4 BATTERY & GABLES

2.
3.

CAUTION: lf battery is in a car which has just stopryd,
or has just come off charge or discharge, the O.C.V. will
be higher or lower. Reliable readings will be obtained if
battery is left standing tor several hours, say overnight.
For quick checks just off charge, connect a load of about
10 to 15 amps, such as headlights, for five to ten
minutes. The O.C.V. will be close to the fully stabilized
reading. A little experience, carefully noting if the voltage
is varying duing checks, and how quickly, will soon
enable reliable measurements to be obtained.

LOAD TEST . ALL BATTERIES
1. Check battery state of charge as above. lf under half

charge, recharge before conducting this test.
Connect a voltmeter across battery terminals.
Start engrne whilst reading voltmeter.
During starting at normal temperatures, indicated
voltage of a fully charged battery should not fall
below 10V. lf voltage lalls away quickly, battery is
faulty. lf battery and engine temperatures are below
5oC, voltage may be 0.5 to 1.0V lower. lf one cell is
faulty it will show up in this test by excessive gassing
or overheating.

NOTE: Battery €n be tested under load using a
commercial battery tester as per manufacturer's
instructions.

2.3 CHARGING BATTERIES
Procedures for charging low maintenance and mainten-
ance free batteries are basically the same. With both
types, fully flat batteries can safely be boost charged, but
care is necessary to avoid excessive current if the battery
is over half charged, and particularly if it is almost fully
charged. Slow charging is advisable il time permits.

CAUTION: During charging, an explosive hydrogen-
orygen gas mixture is released by the battery. Ensure
there are no naked flames or electrical spark discharges
in the vicinity of the battery during charging.

NOTE:
a. Fast charging can substantially 'boost' a battery, but

the fully charged condition can only be achieved by
slow charging.

b. Fast charging must not be used if:
i. Specific Aravity readings are not uniform bet-

ween battery cells, or are above 1.200 at the
start.

ii. Electrolyte is discoloured with brown sediment.
iii. Either of the above two conditions develops

after commencing fast charge.
iv. in the case of maintenance free batteries, if the

O,C.V. is above 12.7 volts.
c. The followrng tables assume 'constant current' type

chargers. lf 'constant voltage' charger is used,
charge at 14.5 V to 15.0 V the battery wil l
automatically regulate the current to a safe level.

LOW MAINTENANCE TYPES
1. Remove battery from vehicle and remove vent caps.

Rest caps loosely in openings to prevent acid mist
escaoino.

MI : rER lQl  rov n=-119I- N

EATTERY

Flguro 12A-3
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2. Connect battery, with correct polarity, to charging
apparatus and set charging current according to the
following table.

3. Atter a few minutes, check electrolyte specific gravity
(as per operation 2.2 in this section) and colour (see
note iii).

4. Monitor electrolyte temperature during charging
procedure. lf temperature reaches 55oC, switch otf
charging cunent and allow battery lo cool. Reduce
charging current to prevent subsequent overheating.

NOTE: A fast charged battery can be brought to the fully
charged condition by slow charging for a few hours.
During the last few hours on charge the current should
be 1.0 amp or less.
5. Check voltage and electrolyte specific gravity once

per hour. Slow charging is completed when there is
no change in voltage or electrolyte specific gravity
over a three hour period.

CAUTION: Charging at over the recommended times or
cuftents can significantly reduce battery life.

MAINTENANCE FREE TYPES

1. Remove battery lrom vehicle.
2. Connect battery, with conect polarity to charging

apparatus and set charging current according to the
following table.

NOTE: lf the O.C.V. was very low, less than 10.0 V, the
initial charge current may be quite low. The current
should increase after a short time at the charge voltage.
3. Monitor battery temperalure. lf the battery feels

noticeably warm, switch off charging cunent and
allow battery to cool. Reduce chargrng cunent to
prevenl subsequent overheating. A fast charged
baftery can be brought to the fully charged condition
by slow charging for a few hours. During the last few
hours on charge, the current should be 1.0 amp or
less and the voltage 15.0 V maximum.

4. Check voltage and current once per hour, as charge
approaches completion. Slow charging is completed
when both voltage and current are constant over a
three hour period.

CAUTION: Refer note under low maintenance type
regarding overcharging-

5. Refit battery to vehicle. Operate starter motor for
approximately 10 seconds, to remove surface charoe
from battery.

6. Load test battery as previously described in this
Section.

2.4 VEHICLE WIRING, PERIODICAL
CHECKS

To ensure etficient op€ration of electrical system and to
safeguard against damage, the following checks should
be carried out periodically:
1. Check that all wires are held securely by their

respective retainer clips.
2. Check wires for chaffing or damaged insulation and

repair or replace as necessary
3. Check that wire terminals and luses are secure and

that fuses are as specified at end of Section.

2.5 DRY CHARGED BATTERY, STORE
AND ACTIVATE

Dry charged batteries are fully charged when manufactu-
red and contain no electrolyte until actryated for servrce.
The dry charged battery is completely seaied and can be
stored indefinately with no servicing untit actrvated. To
activate a dry charg€d battery:
1. Remove vent caps and add electrolyte of 1.265

specific gravit_v to each cell until corect level is
reached.

2. Several minutes after activating batrery. check
electrolyte level and add more electrolyte (not water)
as necessary.

NOTE:
a. After dry charge battery is activated, il becomes a

'wet' battery and only water should be added in
subseguent servicing.

b. Although a dry charge battery can be put into service
immediately after activation, the following tests are
recommended:
i. After adding electrolyte, check open circuit

terminal'voltage of battery. lf less that 10V,
replace battery.
Check specific gravity of electrolyte in each cell.
lf any temperature corrected reading (see opera-
tion 2.2 in this section) shows more than a 0.030
drop from initial specilic gravity of electrolyte,
slow charge battery beJore use as per operation
2.3 in this Section.
Check cells for violent gassing and if detected,
slow charge battery before use.

i l t .

4A approx. 24 hrs.  max.

35A approx.  1 2 hrs.  max

Proport ional
to the charge
at the start

24 hrs.  max Proport ional

:o the charge
at the start
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CAUSE *-e
Battery Overf i l led X

Battery Underf ; l leo l X

Battery Cracked o o o
Battery Old Faul ty O X o
Generato.  Faul ty o
Voltage Regulator Faul ty o X

lgni t ion Switch Faul ty O

Faulty or Worn Wire/Cable O

Bad Connect lon (s )  O

O Indicates ocssrble cause.
X lnd;cates more orobable cause

3. DTAGNOSTS

4. SPECIF|CAT|ONS

BATTE R Y:
R:-:el  \ /n l teno

Capeci tv. . .
12 r 'o l ts
Reserve/Cold Crankino

Veh cles wi th 3.3 l ; : 'e EFI or EST 80 min. /215 amp
Vehicles wi th 5.0 I  : - :  engine 75 min. l235 amp

NOTE: Speci f  ied ra:  ngs when tested in accordance
with Austral iar^ Standard AS 2149 -  1980

1-
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SECTION 12B.

LIGHTING SYSTEM
INDE

Subject
GENERAL DESCRtPT1ON..............................
SERVTCE OPERATTONS ...................
REAR TArL LAMP (SEDAN)..........................

Rernove..........
Reinstall

LICENCE
(SEDAN)

PLATE LAMP SOCKET

Remove........
Reinstall

Ref.
1.
2.
2.1

1. GENERAL
The lighting system for VK Series models carries over
from VH Series models except where noted in this
Section.
On all models, the front turn signal lamp assemblies have
a clear crystal appearance lens, with an amber inner lilter
for amber illumination.
On all sedan models, there is a new style rear tail lamp
lens and tail lamp extension moulding, refer Fig. 128-1.

On all sedan models, the rear licence plate is illuminated
by a new licence plate lamp socket assembly and is
attached to the bumoer. refer Fio. 128-2.

Subtect
HEADLAMP SWITCH........

Remove........
Reinstall

DASH LtcHTS DTMMER SWITCH................
Remove...............
Reinstall

sPECrFtCATtONS ...........

DESCRIPTION

Figure 128-1

Page
12B,-1
12B.2
12B'-2
12B.2
128-3

12B,-4
12B.-4
12B.-4

x
Ref.
2.3

2.4

3.

Page
128-4
12B'-4
12B,-4
12B-5
128-5
128-5
1 2B-5

f  
TA L .AMP LENS

==--- Sil===
LTAIL LAf. .p -- \

EXTENSI:  ) .
MOULDIN 3

- -

Figure 128-2
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2. SERVICE OPERATIONS
Service operations for the VK Series lighting system carry
over from VH Series models. exceot where noted in this
Section.

2.1 REAR TAIL LAMP (SEDAN)
REMOVE
'1 . From inside boot, remove globe sockets from the

rear tail lamp assembly that is to be removed,
Fig. 128-3.

NOTE: To remove the globe sockets on the passenger
side tail lamp, remove the spare wheel.

On station wagon models, the rear licence plate illumina-
tion is by two Camira sedan style licence plate lamp
assemblies, mounted on the rear bumper bar. Refer
Fig. 128-24.

NUMBER PLATE
LIGHT ASSEMBLY
(2 PLACES)

REAR BUMPER

Flgure 128-2A

Flgure 128-3

Figure 128-4

The two outer globe sockets on the passenger side tail
lamp are removed by depressing the lever (arrowed in
Fig. 128-4\ and twist the gtobe socket in the direction of
the REMOVE arrow.

LrLuuE-
SOCKETS
(8 PLACES)

LICENCE PLATE
LAMP CONNECTORS

=>

- t
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2. Remove the four screws around the outside of the
tail lamp extension moulding, refer Fig. 128-5.

3. From inside the boot, remove the two nuts securing
the tail lamp enension moulding mounting brackets
to the rear end panel, refer Fig. 128-6. Remove
e)|tension.

NOTE: On Calais models, it will be necessary to remove
the boot caroet to reveal the two nuts.

4. Remove the five tail lamp mounting screws from
inside the boot, refer Fig. 128'-7, remove tail lamp
assembly.

REINSTALL

Installation is reversal of removal procedures. Check lamp
ooeration.

Flgure 'l2B-5

TAIL LAMP_
EXTENSION
MOULDING

n,,  -

-  - - - - :5

Flgure 12&6

Flgure 128-7

I -  NUT

TAIL LAMP_
EXTENSION
MOU LDI NG

SC8:!V
2 9LAC:S

REAR LA't l '

SCREW
2 PLACES

\*u-,

\-
- \

- , - /  
- -  t r :  AR BUMPER BAR

''.-.:

,.,
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2.2 LICENCE PLATE LAMP SOCKET
(SEDAN)

REMOVE

1. Disconnect battery earth lead.
2. From inside bool, disconnect l icence plate lamp

socket wiring connectors, refer Fig. ' l2B-8.

3. Push grommet and wrring connectors out towards the
rear of the vehicle.

4. Remove rear bumper bar as per service instruction
1.3, Section '1 D of tbrs supplement.

5. Remove screw holding lamp socket lo bumper bar,
refer Fig. 128-9 and remove socket.

NOTE: Licence plate globe replacement is by pushing
globe against spring in the socket and twisting globe,
which releases it lrom the socket.

REINSTALL
lnstallation is reversal of removal procedures. Ensure
licence plate lamp wrring grommet is fitted correctly.
Check lamp operation.

2.3 HEADLAMP SWITCH
REMOVE

1. Remove cover from lower right hand dash panel,
refer Fig.  128-10.

2. Reach up behind switch through cavity in lower right
hand dash panel, and pull wiring harness connector
from switch.

3. The light switch is a snap fit into the instrument
facia. Push out l ight switch from behind Jacia.

REINSTALL

Installation is reversal of removal procedure. Check l ight
switch operation.

Figure 128-8

Figure 128-9

/
- lCE\CE PtnTE - /
-AI, '1P CONNECTORS

GLOEE -
SOCKETS
(8 PLACES)

BUMPER BAR-=-T\

Figure 128-10
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2.4 DASH LIGHTS DIMMER SWITCH
REMOVE

1. Remove headlamp switch as per servtce operation
2.3.

2. Through the hole vacated by the headlamp switch,
remove the two switch mounting screws, refer
Fig.  128-1 1.

3. Pull the switch back and disconnect wiring connector,
withdraw switch.

REINSTALL

Installation is reversal ol removal procedures. Check
operation of dash lights. Figure 128-11

Figure 128-12

3. SPECIFICATIONS
TURN SIGNAL FLASHER UNIT

Make.
Operat ion .  .
LOCatron

HAZARD WARNING FLASHER UNIT:
Make
Operat ion
Location

RATING OF GLOBES:
Headlamp
I nstrument Panel  I  l luminat ion

Hel la
60l120 f lashes oer mrnute wi th audib e i3unc
f nstrument car e- panel .  Refer Fig.  128-12
Access is garned cv removing cover f  ron lorver
r ight  hand dash panel ,  refer Fig.  12B-l0.

Delco
60/120 f  lashes per minute.
f  nstrument carne'  panel .  Refer F ig.  128-12.
Access is gained cy removing cover f  rom lower
r ight  hand dash panel ,  refer Frg.  1 2B-10.

60/55 watt Hai ogen
1 .2 watter Push- ln

ALL SWITCH & CONTROL ILLUMINATION:
Generator Charge Indicator 2 c.P.

Back Up and Turn Signal  Lamps 21 watt  Bavoret

Dome Lamp 10 watt  Festcon

Eng ̂ e and Rear Compartment 10 wait  Fesioon

Dome Lamp - Calars 10 watt  Festoon

Front Reading Lamp - Calais .  .  12 watt  Bayonet

lnterror Rear Ouarter Lamps -  Except SL model .  .  .  10 watt  Festoon

Front Park Lamp .  4 watt  BaYonet

Glove Box Lamp 5 watt  Festoon

Lrcence Plate Lamp - Sedan .  10 watt  Bavonet

Licence Plate Lamp - Stat ion Wagon 3 watt  Bayonet (2 of f  )
Stop/Tai l  Lamp 21 5 ' ta ' . t  BaYonet

RIGHT HAND
LOYJER DASH
PA\EL

(REAq' i lEW)

/
MOUNTING _,

SCREW {2)

DASH L 3. ITS
DI MME F
SWITCH

TURN SIGNAL
F LASH ER UN IT

EDGE CLIP-\

ITAZAFD WARNING "-

FLASFER UNIT

. iSTRUI\1ENT

_-rhrtrH
, : \Er-1,_
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INSTRUMENTS, GAUGES, W'SHIELD WIPERS/WASHERS 12C-1

SECTION 12C

Sublect
GENERAL DESCRIPTION
MECHANICAL INSTRUMENT ASSEMBLY
ELECTRONIC INSTRUMENT ASSEMBLY..

Warnlng !:mp Panel.
Alpha lVarnlng Display...
Temperature Gauge...........
Fuel Gauge..
Speedometer and Digltal Speed
Dlsplays
Tachometer
Odometer and Trlp Meter ..................
Trlp Gomputer
Automatlc lnstrument Display
Dlmming

Bef.
1.
1.1
1.2

1.3

1.4

1.5

TOUCH SWITCHES - MECHANICAL &
ELECTRONIC INSTRUMENT
ASSEUBLIEC 12C-8
TR|P COMPUTER............... ...... 12C€

General Descrlptlon.. ..... 12C-8
Functlon Descrlption.. ... 12C-9

TRtP COMPUTER COMPONENTS................12C-1 1
Fuel Flow Sensor 12C-11
Fuel Level Sensor .........12C-ll
Electronlc Control Modu|e..................12C-1 1
Speed Sender 12C-12

All VK Series models have a
assembly.

1. GENERAL
redesigned instrument

1.1 MECHANICAL INSTRUMENT
ASSEMBLY

SL models have a speedomeler, fuel consumption
indicator, voltmeter, temperture, oil pressure and fuel
gauges. An analog clock is situated in the middle of the
instrument cluster. Refer Fig. 12C-1 .
Below the instrument cluster is the warning lamp panel
incorporating turn indicator, charge indicator lamp, park
brake and brake failure lamps, low oil pressure warning
lamp, high beam indicator and EST diagnostic lamp.

On Berlina models the assembly is the same except tor
the addition of a tachometer instead of the fuel consump-
tion indication.
A control panel to the left of the instrument cluster
contains touch switches for the rear window demister and
other options for both Berlina and Commodore SL
models. Refer Fig. 12C-1 .

2.4

2.5

2.6

2.7
3.
3.1
3.2
3.3

2.
2.1

INSTRUMENTS, GAUGES, WINDSHIELD WIPERS/WASHERS
INDEX

Page I Ref.
12C-1 | 2.2
12C-1
12C-3
12C-3
12C4
12C-5
12C-5

12C-6
12C-6
12C-6
12C-7

12C-7

Subject
INSTRUMENT CLUSTEF . MECHANICAL
INSTRUMENTS

Remove............
Reinstall ..........

INSTRUMENT CLUSTEB - ELECTRONIC
rNsTRUMENTS ..............__..

Reinstall . . . . . . . . . . . . . . . .  1 2C-19
Fuel Tank .. . . . . . . . . . .12C-19

SPEEDOMETER GEAR CHART....................12C-23
WINDSHIELD WIPER AND WASHER ........12C.24
GENERAL DESCRtpTtON .._................. .......... 12C-24
SERVTCE OPERATTONS ........12C-24
wfPER DWELL CONTROL SWTTCH ..........12C-24

Remove... ................ 1 2C-24
Reinstall ..12C-24

DESCRIPTION

Page

12C-14
12C-14
12C-14

12C-14
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{ mur 13 > p; +2. rsr

1.  OIL PRESSURE GAUGE
2. FUEL GAUGE
3. TACHOMETER(EERLINA)

FUEL CONSUMPTION INDICATOR (SL)
4.  ANALOGUE CLOCK
5. SPEEDOMETER

6. VOLTMETER
7. TEMPERATURE GAUGE
8. REAR WINDOW DEMIST SWITCH (BERLINA)
9. ANTENNA RETRACTOR SWITCH (BERLINA)

IO. ANTENNA EXTENSION SWITCH (BERLINA)
I  1.  REMOVABLE BLANKS: FOR SPECI FIC OPTIONS

Flgure 12G1

1. ALPHA WARNING DISPLAY
2. ENGINE COOLANT TEMPERATURE GAUGE
3. FUEL LEVEL GAUGE
4. SPEEDOMETER
5- TACHOMETER
6. ODOMETER AND TRIPMETER
7. DIGITAL SPEED INDICATOR
8. TRIP COMPUTER AND CLOCK

9. PHOTO TRANSISTOR - AUTOMATIC DTSPLAY DIMMING
(DAYLIGHT OPERATION)

10. FUNCTION CONTROL BUTTONS - TRIP COMPUTER
1 1. WARNING LAMP PANE L
12- TOUCH SWITCHES
13. SWITCH SYMBOLS
14. BLANKS
15. WARNING BUZZER

Flgure 12C.2
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1.2 ELECTRONIC INSTRUMENT
ASSEMBLY

Calais models have a new Electronic Instrument
assembly.
The instrumentation is fully electronic and vacuum
flourescent, featuring trip computer and automatic display
dimming.
Electronic instruments feature a combination of bar
graphics in green light lor speedometer, tachometer, fuel
and temperature gauges, with digital displays for
speedometer, odometer and trip meter.

The Electronic Instrument Assembly, as shown in
Fig. 12C-2, consists ol the {ollowing components:
1. Alpha Warning Display
2. Engine Coolant Temperature Gauge
3. Fuel Level Gauge
4. Speedometer
5. Tachometer
6. Odometer and Trip Meler
7. Digital Speed Indicator
8. Trip Computer and Clock
9. Photo Transistor - Automatic Display Dimming

(daylight operation) Manual Rheostat Conrol (night
operation).

10. Function Control Buttons - Trip Computer
11- Warning Lamp Panel
12. Touch Switches
'13. Switch Symbols
'14. Blanks
'f 5. Warning Buzer

WARNING LAMP PANEL

The warning lamp panel is located along the bottom
edge of the instrument cluster.
The warning lamp panel contains warning lamps for:
1. Battery Charge
2. Brake Failure
3. Park Brake
4. Lett Hand Turn Indicator
5. Right Hand Turn Indicator
6. Headlights on (with ignition off)
7. High Beam Indicator
L Reversing Indication Lamp
Warnings are displayed and a buzzer sounded for various
component functions.

R:tfor\ /  Chrrnp

Brake Fai lu 'e
Park Brake

Right Hand Indicato.
Left  Hand lndrcator
Reversing Warning

YES
YES
YES

YES
YES
YES

NO
2 BEEPS
2 BEEPS

(i f  car mov;ng
above 5 k"hr)

NO
NO
NO

The 2 beeos wi l l  sound in a hal f  second t ime interval
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ALPHA WARNING DISPLAY

The alpha warning display comprises ten, 14 segment
alpha numeric character displays. lt is situated in the right
hand too corner of the instrument cluster.
When the ignition is first switched 'on' and the motor is
not running, the waming monitor displays 'SEAT BELT'
continuously, until the motor is started, after which the
message will display for a further 10 seconds. Refer
Fig. 12C-3.
lf another message is waiting to be displayed after the
motor has started, the 'SEAT BELT' warning will display
only for 5 seconds, allowing the olher messages to be
displayed.

In the situation that more than one warning occurs at
once, the messages cycle through, each for 10 seconds
and a 1 second gap between each message and in order
of priority. The priority order being:

1.  OIL ALERT
2. ENGINE HOT
3. LO COOLANT
4. LO FUEL
Refer Fig. 12C-4.

lf 'ENGINE HOT' is displayed and 'LO COOLANT' is
queued for display and then suddenly an 'OlL ALERT'
fault occurs, then the 'OlL ALERT' warning will lump the
queue and take precedence over the other warnings.
When an alpha warning is displayed, it is accompanied
by an audible (5 beep) warning. This audible warning will
only occur once for the initial display o.f each individual
message and every time the ignition is switched on until
the source of the lault is remedied.
Every time an alpha warning is first displayed, the audible
warning will sound 5 beeps in two seconds.

When there is no warning message evident, the word
'MONITOR' is disolaved. Reier Fio. 12C-5.

Flgure '12G3

Flgure 12C-4

I
f
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Figure 12C-5
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TEMPERATURE GAUGE

The temperature gauge, rclet Fig. 12C-6, is located
between the alpha warning display and fuel gauge on the
right hand side of the instrument cluster.
The engine coolant temperature display consists ol
13 segment bars, the last three bars from the right are
red and the remaining are green.
With an increase in coolant temperature, the bars light
up, one at a time, from left to right. When the red zone
is reached, these bars light up progressively and remain
alight so that at maximum temperature, all the red bars
are alight.
When the coolant temperature is sufJicient to cause the
first of the red bars light up, the alpha warning displays
'ENGINE HOT' and the audible warning sounds 5 beeps.

FUEL GAUGE

The fuef gauge, refer Fig. 12C-7, is located in the lower
right hand corner of the instrument cluster.
The fuel gauge is a progressive bar display in which the
bars light up to indicale the level of fuel in the tank.
The first three bars from the left of the gauge are red,
whilst the remaining bars are green. As the fuel level
drops below '10.5 litres (approximately) and the last left
hand green bar goes out, a 'LO FUEL' warning is
displayed on the alpha warning display. An audible
warning is also sounded, consisting of 5 beeps. When
the last red bar goes out, there is less than 1.5 litres of
fuel left in the tank. There is approximately 3 litres of fuel
in the tank for each lighted red or green bar.

Dt]OC

TEMP

-E lllililillill- - - -

Figure 12C€

Figure 12C-7

l l l !  l l r  
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FUEL
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SPEEDOMETER AND DIGITAL SPEED DISPLAYS

The speedometer, refer Fig. 12C-8, is situated in the
centre section ol the instrument cluster. lt has a green
light bar graph commencing at 0 and finishing at
180 km/hr.
When the ignition is switched on, all the digits light up.
When the vehicle is moving, the bar graph lights up to
indicate vehicle speed.
To the lefl ol the speedometer is a digital speed display
showing vehicle speed. The last digit of the digital speed
display does not change more than once every half
second, so as to guaranlee good legibility. When the
vehicle is stationary and the ignition is on, the digital
display will indicate '0'.

TACHOiIETER

The tachometer, reler Fig. 12GBA, is situated below the
speedometer in the centre of the instrument cluster.
The digits 0 to 7 light up whenever the ignition is
switched on. The green bar graph lights up as an
indication of engine speed.
The colour of the bar graph above 5500 rpm is red,
indicating engine speed above this level should not be
maintained.

ODOMETER AND TRIP METER
The odometer, reler Fig. 12G9, is a seven segment 6
digit display and together with the seven segment 4 digit
trip meter display, is situated below the tachometer.
The odometer indicates distance travelled in one kilome-
ter units from 1 to 999,999 kilometers.
The trip meter indicates distance travelled in tenths of a
kilometer up to 999.9 kilometers. Below the trip meter is
a reset button.

ooocoD=q:= 
- . ;= 

t - -

km/h

Flgure 12C-8

E-
:

Flgure 12C-8A

Flgure 12C-9

flflA.E F_IEEHEE
TRIP ODOMETER

- -
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TRIP COMPUTER

The trip computer is situated to the left of the
speedometer.
It comprises three seperate displays for time, distance
and fuel functions. Refer Fig. 12C-10.
For additional information refer to 1 4 in this Section.

AUTOMATIC INSTRUMENT DISPLAY DIMMING

The intensity ot the instrument display is automatically
varied to account for surrounding daylight conditions, by a
photo transistor situated in the right hand side of the
warning lamp panel  (Fig.  12C-1 1).
The photo transistor, upon sensrng a change in surroun-
ding daylight conditions, will change the display intensity
at one second time intervals.

When the headlights are turned on, the display intensity
wil l, i f the ambient l ight is below a daylight threshold level
(equivalent to dusk), immediately drop to the intensity
level set by the rheostat (Fig. 12C-12). The intensity can
then be manually controlled by the rheostat during
darkness.
The rheostat is located next to the headlight switch. lt
ambient l ight is above this daylight threshold, display
intensity will be varied automatically via the photo
transistor. This permits full display intensity in daylight
even with headlights on. To prevent f l ickering. a time
delay is rncorporated. For example, if entering a tunnel or
a very shaded area with headlights on and tf display
intensity is on a daylight setting. the display wil l not dim
to rheostat control till 5 seconds after the ambient light
has fallen below the daylight threshold. Display intensity
control will not revert to automatic until the ambient light
level is significantly higher than the daylight threshold or
the headlights are turned off-

Flgure 'l2C-10

Flgure 12C-11

TIME

ELAPSED

DISTANCE
AV SPEED
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TO Elv'lPTt'

nf lnf i
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Figure 12C-'t2
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1.3 TOUCH SWITCHES - MECHANICAL &
ELECTRONIC INSTRUMENT

ASSEMBLIES
The touch switch control panel is located to the left of
the instrument cluster, above the centre dash vents.
Refer Fig. 12C-13.
These switches are activated by pressing the small raised
finger pad in line with the symbol representing the
function to be operated.
Switches are provided tor rear window defrost, power
antenna up and down. and on station wagon models rear
window wipe and wash.

1.4 TRIP COMPUTER
GENERAL DESCRIPTION
The trip computer fitted to Calais models (Fig. 12C-14) is
part of the electronic instrument assembly, and has three
separate displays to display trip intormation.
The trip computer is located to the left of the
sDeedometer.
Fuel flow measurement is supplied by the injector signal
from the electronic control unit for vehicles equipped with
the 3.3 litre EFI engine, or from a Fuel Flow Sensor lor
vehicles equipped with a 5.0 litre engine.
An electronic speed sensor is mounted on the cruise
control transducer.
The eight different pieces of inlormation available from
the trip computer are shown below:

TIME (1) Time
(2) Elapsed

DISTANCE (1) Average speed (km/hr)
(2) Travel ied (k i lometres)
(3) To en pty (k i lometres)

FUE L A, 'e:sgg ( l i t res/100 km )
Usec ( l i t res )
lnsiantaneous ( l i t res,r l  00 kr- : r  I

The trip computer displays three tunctions simultaneously,
one from each display of 'TIME', 'D|STANCE' and
'FUEL', and are called up in sequence by depressing the
select button.
Each time the select button is pressed, the function in
each display will increment by one.
'TIME' and 'ELAPSED TIME' alternate with other
functions, giving a variable combination ol time with other
functions.
The trip computer control buttons are located below the
displays (Fig. 12C-15) and are:
1. DISPLAY - (Displays time with ignition off)
2. SELECT - (lncrements functions displayed)
3. HOURS - (Adjusts hours when pressed with display

button)
4. MINUTES - (Adjusts minutes when pressed with

display button)
5. RESET - (Resets computer when pressed with select

button)
To avoid accidental reset, time adjustment or calibration,
a combination of two buttons must be oresseo
simultaneously to perform the!; operations.

Flgure 12C-13

Flgure 12C-14

TIME

ELAPSED E Ei:E E

DISTANCE
AV SPEED
TRVLD
TO EMPTY

EI EI.E.EI

FUE L

|NST t 100

Flgure 12C-15
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FUNCTION DESCRIPTION

Time

The clock is a 12 hour clock with flashing decimal point.
When the battery is first connected, the clock will show
12.00 and if this is not the correcl time, the appropriate
setting is achieved by pressing the 'DISPLAY' and 'MlN'
buttons together for minute adjustment and the
'DISPLAY' and 'HOURS' buttons for hour adiustment.
It is recommended that the minutes be adjusted prior to
the hours because as the minutes pass 60, the hours will
automatically increment by one.
The clock can be accurately set as the next minute will
not display until 60 seconds after releasing the adiust-
ment button.

Elapsed Time

Indicates accumulated ' lGNlTlON ON' time since resef
ting in hours and minutes up to 99 hours and 59 minules.

Distance To Empty (DTE)
The distance to empty function is an estimate on how
much turther the vehicle can be driven on the luel
remaining in the tank, based on the rate of fuel usage for
the previous 15 minutes.
The DTE readout adjusts in 5 km increments for values
in excess of 50 km and single kilometre increments
below this value. No computer can predict the future, so
the DTE function can only be an estimate based on
previously obtained information. For this reason, as
conditions become more suited for economical driving,
the distance to empty can actually increase, for example,
from City to Highway driving.
After initial battery connection DTE will start at 500. The
computer will then perform an initial update trom a short
average prior to commencing the normal long averaging
process.
A built-in safety teature allows up to approximately 30 km
of driving under highway conditions after DTE shows
zeto. However, due to tolerance variations on the
components from which the computer derives its in-
formation, this figure will vary from vehicle to vehicle.
The computer has electronic damping to flatten out
fluctuations of fuel level in the tank and rate ol fuel
usage and will update the readout after consumption of
0.32 litres of fuel approximately.
Oue to the large fuel level fluctuations whilst mobile, the
readings are heavily damped and averaged over a long
time - up to half an hour. This does not matter during
normal operations, but after fuel {ill a long delay to
display a sensible DTE is not acceptable. So with a fill of
10 l itres or more the computer wil l calculate a higher
DTE from a short average at the next normal update and
the long averaging will proceed from the new figure.

Distance Travelled/Calibrate

This function reads distance travelled in krlorneters since
the computer was resel, showing two decimal points up
to 100 and whole numbers thereafter.
The calibrate function is designed to allow a very
accurate distance calculation and is entered as follows:
1. Select distance travelled mode.
2. Line up the vehicle against a known marker, e.g.

cenlre pillar against a major highway shield.

3. Press reset and hours buttons simultaneously and
display will go to zero. Drive off and the display will
increase in whole numbers up to a number between
615 and 650, whilst travell ing a distance of 10 km.
This is the cablibration number. Stop vehicle exactly
10 km from starting point, e.g. centre pillar against a
major highway shield 10 km from onginal shield.
Press reset and minutes buttons simultaneously.
When these buttons are released the calibration
number will enter the computer memory and the
display will return to travelled mode, and shows the
total distance travelled since reset. This calibration
cloes not reset other functions back to zero.

The calibration number should be between 615 and 650
lor standard vehrcles, however, special tyres,
transmission, axle, tyre oressures, vehicle loading, etc.
will have a bearing on this number.
Depressing the reset and minute buttons simultaneously
any time the distance travelledrcaiibrate lunction is called
up, will display the calibration number,
For those who do not wish to have this degree of
accuracy (1 metre in 10 km) or who do not have access
to an accurately measured 10 km. an approximate
number of 625 is used for distance calculations.
When the battery is first connected, oalibration numbers
will automatrcally be 625. lf required calibration number is
know, select travelled/calibrated mode, press reset and
hours buttons simultaneously, drive vehrcle approximately
10 km until required calibration number is reached then
press reset and minutes buttons simultaneously. Alternati-
vely recalibrate as described earlier.
Whilst in the calibrate mode, i.e. after the reset and
hours buttons are pressed and prior to depression of the
reset and minute buttons, the 'SELECT' button is
inactivated to prevent selection of other functions during
the calibration procedure because this would affect the
calibration number and compuler distance lunctions
would be inaccurate.

Average Speed

The average speed reading displays average speed since
the computer was reset. The average speed is calculated
by dividing distance travelled by the time that the ignition
has been cn.
To enable the computer to collect enough data to
calculate a sensible speed, the display will show zero lor
the first minute after reset.
Reading is updated at one minute intervals.

Instantaneous Consumption

The instantaneous fuel consumption function reads in
litres/'lOO km in whole numbers only and updates at halJ
second intervals.
When the vehicle is stationary, the display shows zero,
however, when slowing down to a stop, due to fuel being
used and a small distance being travelled, some large
numbers may be displayed. Also, when the function is
first called up, some large numbers may appear, due to
the small t ime frame over which the comouter is
Dre0areo.

Average Consumption
The average fuel consumption reads in l itres/100 km and
calculates fuel usage since last reset and updates at
approximately one minute intervals.

- -
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Fuel Used

Total fuel used since reset is measured in litres to a

maximum of 999 litres.
The 'Fuel Left in Tank' is not normally displayed' but a

nrtO"t can be displayed in the DTE mode if the RESET

"nO 

--ffnS 
or 

'M|-['IUTE 
buttons are depressed

iimultaneously. This number is equivalent to the amount

of fuel, in litres, remaining in the fuel tank that the

cornprt'et is using to obtain its calculations for the DTE

display.

1.5 TRIP COMPUTER COMPONENTS
FUEL FLOW SENSOR

With the 5.0 litre engine, the fuel llow sensor.is the same

;;- 
"sed 

on VH Series models' Refer Figs 12G16'

12C-17, for installation details.

On fuel iniection equipped models, the fuel flow signal is

orouiOeO bv the EFi control unit. The control unit controls

[n"-pJ""-*iOth signal to the iniectors' and.this signal is

aiso-transmined to- the trip comPuter control module and

used as a measure of fuel usage'

FUEL LEVEL SENSOR

The 'fuel to empty' is sensed by the fuel gauge tank unit

i"titt"n"" reaOing. The tank unit may be checked in the

"-o-ttJ 
*"ner (r-eter Fuel Gauge Sender Diagnosis - 2'6

ilfii; suppremdnU should any query rrise as to readout

on display module and actual fuel gauge reaolng'

ELECTRONIC CONTROL TTIODULE

The electronic control module is integrated with the

Oi.pf"V and function module on electronic instrument

assemblies'

-  -  , / /  Y.

t , , r7 ' lC.
)- ' r^>

- 
j-\-i-\-

-\--

\ !

f  t to-  TAPE wtrH GM658M (3 PLAc=s

FUELFLoWSENSoRW|R|NGHARNESS_5'0L|TREMoDELS

Flgure 12C-17
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SPEED SENDER (For Electronic lnstruments)

A Hall Etfect Speed Sender is used to produce an
electrical signal which is proportional to the vehicle's road
speed. This signal is used for the electronic instrument
readouts of speed and odometer.
This signal is also used by the trip computer and is
required for readings of distance to empty, average
speed, distance travelled and instantaneous and average
fuel consumption.
The sender consists of a metal body which houses a
rotating 16 pole magnet. Fitted into the metal body is a
plastic cap which contains the electrical terminals and the
Hall effect integrated circuit.
The soeed sender is mounted on the cruise control
transducer. Refer Fig. 12Q-'18.

Theory Of Operation
The Hall effect principle is shown in Fig. 12C-1 9
A constant control current is passed through a thin strip
of semi-conductor material. When a magnet is brought
near, such that its magnetic field is directed at right
angles to the lace of lhe semi-conductor, a small voltage
appears .at the contacts placed across the narrow
dimension of the slrip.
The hall effecl voltage is dependent on the presence of
the magnetic field and on the current flowing in the
semi-conductor. lf eilher inout is zero. Hall voltaoe is
70fd

Flgure 12G'18

Flgure 12C-19

\
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SPEED SENDER- I

TFANSDUCER I
I

I
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----=-rx--/ HALL VoLTAGE
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2. SERVICE OPERATIONS
For service operations not covered in this Section, refer and VH Commodore Service Manual Suoolement part
to the VB Commodore Service Manual Part No. M38145 No. M38731.

2.1 TOUCH SWITCH CONTROL PANEL
REMOVE

1. Carefully lift up front edge ol touch switch control
panel so as to disengage it from the centre dash
vent housing. Refer Fig. 12C-20.

Flgure 'l2C-20

Raise the rear of the touch switch control panel and
pull panel out slightly to gain access to the wiring
harness connector underneath the panel. Refer
Fig. 12G21.
Disconnect wiring harness connector and withdraw
switch.

Figure 12C-21

TEST
Using an ohmeter, test for continuity across terminals
when the touch button is pressed. Fig. 12G22.
Refer to Section 12F 'Wiring Diagrams' of this Supple-
ment for touch switch control panel winng.

REINSTALL

Installation is reverse of removal procedures ensuring
wiring harness connector is securely connected.

Figure 12C-22
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2.2 INSTRUMENT CLUSTER .
MECHANICAL INSTRUMENTS

REMOVE

1. Disconnect battery earth lead.
2. Remove touch switch control panel as per service

operation 2.1.
3. Remove the screws securing the instrument frame to

the instrument sunound. Refer Fig. 12C-23.
4. Pull the instrument frame out, far enough to gain

access to the warning lamp panel wiring connectors.
Refer Fig. 12C-23.

5. Disconnect wiring connectors and withdraw instru-
ment trame.

6. Remove the right hand instrument panel lower trim.
7. Reach uo behind the instrument cluster and dis-

connect the vacuum hose from the fuel consumption
meter (SL models), and the speedometer cable by
depressing the spring retainer.

8. Remove the five screws securing the instrument
cluster to the instrument surround. Refer Fig. 12C-24.

9. Pull the cluster from its location and rotate the
bottom of the cluster upwards to gain access to the
wiring connectors.

10. Disconnect wiring connectors and withdraw instru-
ment cluster.

REINSTALL

Installation is reversal of removal procedures. Ensure that
all electrical connectors are securelv connected.

2.3 INSTRUMENT CLUSTER .
ELECTRONIC INSTRUMENTS

REMOVE

1- Disconnect battery earth lead.
2. Remove touch switch control panel as per service

operation 2.1.
3. Remove the screws securing the instrument frame to

the instrument sunound. Refer Fig. 12C-25.
4. Pull the instrument frame out, far enough to gain

access to the warning lamp panel wiring connectors.
Refer Fig. 12G25.

5. Disconnect wiring connectors and withdraw instru-
ment frame.

Flgure 12C-23

Flgure 12C-24

Figure 12C-25
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6. Remove the five screws securing the instrument
cluster to the instrument surround. Refer Fig. 12C-26.

7. Pull the cluster from its location and rotate the
bottom of the cluster upwards to gain access to the
wiring connectors.

8. Disconnect wiring connectors, and withdraw instru-
ment cluster.

REINSTALL

lnstallation is reversal of removal procedures. Ensure thal
all electrical connectors are securely connected

2.4 MECHANICAL INSTRUMENTS
DISASSEMBLY

Pall adiusting knob from clock. Remove the six screws
( 1) retaining the clear lacia panel to the instrumelt
hYusing, rerioue facia. Remove the three screws @
retaining the black instrument sunound to the instrume-it
housing, remove surround. (Refer Fig. 12C-27).

Flgwe 12C-27

Figure 12C-26

Speedometer, Fuel Consu4ption Indicator and
Tachometer

Remove retaining screws and withdraw unit (Refer
Fig. 12C-28). When removing tachometer, carefully with-
draw contacts from printed circuit.
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Flgure 12C-28
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Fuel and Temperature Gauges

Remove gauge retaining screw (Fig. 12C-29). Compress
plastic retaining tang and withdraw gauge contacts from
printed circuit. (Fig. 12C-29).

Voltmeter and Oil Pressure Gauge
1. Remove overlapping fuei or temperature gauge as

previously described
2. Remove remaining screw and withdraw gauge con-

tacts from printed crrcurt (Fig. 12C-30).

Clock
From behind the instrument housing, remove connector
from printed circuit. Bemove rhe two screws retaining the
clock assembly to the instrument housing and remove
clock. (Fig. 12C-31).

Flgure 12G29

Figure 12C-30

RETAINING
SCREWS

Figure 12C-3't
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a

z-

Printed Circuit Board
1. Compress and withdraw retaining clip/heat sink and

voltage stabilizer assembly from housing.
(Fig. 12C-32).

2. Slide printed circuit board to the right as viewed in
Fig. 12C-32 and lift out.

REASSEMBLY

Reverse removal operations.
Install retaining clip/heat sink ensuring
stabilizer contacts locate properly.
Install upper gauges first, ensuring gauge
are properly seated.

2.5 INSTRUMENT TESTING

For mechanical instrument testing refer to Section 12 of
the VB Commodore Service Manual Part No. M38145.
Should a fault develop in the electronic instrument
assembly, it must be returned to an authorized VDO
service agent for repair.
In the event that the electronic instrument assembly
proves faulty, the odometer reading must be noted before
lhe unit is removed to allow the VDO agent to transfer
the odometer reading to the replacement instrument
assembly. The VDO agent also has equipment to read
the odometer from the instruments computer memory if a
display blackout occurs.

voltage

contacts

SPEED SENDER

Remove

1. Disconnect battery earth lead.
2. Disconnect sender wirino

Fig. 12C-33.
3. Unscrew sender from cruise

move senoer.

Test
1. Connect 4.7 ohm 1/4 watl resistor across terminais

marked r and A.
2. Connect 12 volt DC battery supply to terminals

marked = and - (observe polarity).
3. Connect pointer type multimeter s€t on DC volts

scale to terminals + and A (observe polarity, positive
termanal of multimeter to terminal - , negative
terminal of multimeter to terminal A).

4. Rotate sender square drive slowly by hand and
observe multimeter reading which should pulse bet-
ween 12 volts and O volts.

5. No pulse readrng on multimeter rndicates faulty
sender.

NOTE: Sender is non repairable.

Reinstal l

Installation is reversal of removat.

connector. Refer

control transducer re-

Fagure 1rc-32

VOLTAGE STABI LI :ER
rr:JJ ruutr tntrn
A\)  PULL UP

TRANSDUC E F

) r t r t r i !  tqbLtr-

-CONNECTION TO
ENGINE HARNESS

Figure 12C-33
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2.6 FUEL GAUGE SENDER UNIT
REMOVE

The removal and installation instructions for vehicles with
5.0 litre engine with the revised fuel pump system and
3.3 litre EST engine, are covered in Section 8 of the VB
Commodore Service Manual.
The following removal and installation procedures are for
3.3 l itre EFI equipped vehicles.
'l . Disconnect battery earth lead.
2. Place the vehicle on jack stands and drain the tank

through fuel f i l ler opening using a commercially
available fuel syphoning device.

3. Disconnect the fuel l ine lrom gauge unit.
4. Disconnect the electrical feed and earth cables from

unit. Refer Fig. 12C-34.
5. Remove 5 mounting screws around gauge unit.
6. Remove gauge unit, lifting gauge unit filter from swirl

pot

CAUTION: Care should be exercised during removal of
gauge unit from the tank not to damage the filter. Before
installing the assembly into luel tank, clean the screen by
blowing oft carefully with low pressure dried compressed
air; replace screw if damaged or unable to clean.

FUEL GAUGE SENDER UNIT DIAGNOSIS

1. turn ignition to 'ON' and obseve the fuel gauge for
one minute. The gauge reading will do one ot three
things.
a. Gauge reads below empty - Fuel tank empty of

gauge sender is open circuited.
b. Gauge reads between empty and full, but is

suspected to be inaccurate. Proceed to step 2.
c. Gauge reads above full - Fuel tank is full or

gauge sender is short circuited.
2. Using a voltmeter, check for a voltage reading at the

fuel gauge sender unit f lange to earth (ignition
switched 'ON'). lf recording a voltage reading. correct
faulty earth at fuel tank or add an earth wire.

3. Remove the wire terminal connector (fuel gauge to
sender unit) irom sender unit and check voltage at
the terminal connector to earth with an accurate high
resistance voltmeter (ignition switched'ON'),

lf the voltage recorded at the terminal connector ts 10
0.1 volts, then the voltage regulator on the instrument
printed circuit board is OK.
lf the reading is outside the specification of 10
0.1 volts, check for poor connections at the printed
circuit board and voltage regulator.
lf the connectors are OK, replace voltage regulator, refer
to service ooeration 2.4 Mechanical lnstrument Dis-
assembly, in this Section.
lf the reading is within the specification of 10 0.1 volts,
remove the f uel gauge sender unit, refer to service
operation 2.6 Fuel Gauge Sender Unit - Remove, in this
Section.
Check the sender unit for binding or sticking.
Connect an ohmmeter to fuel gauge terminal on sender
unit and to the sender unit f lange.
Set the float to the various height dimensions, as shown
in the following chart, and record the resistance at each
dimension.

Flguro 12C-34

- 
-.-1_''\

@-i

FUE L PUMP-
CONNECTORS

r. ')
\  ! - , /  \

.-:,,,,

:-...2 

\

FUEL GAUGEI
CONNECTORS

,/,>-^

: i  I

; -\\
:<

--(/<.:



INSTRUMENTS, GAUGES, W'SHIELD WIPERS/WASHERS 12C.10
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40!2 @

283!7 @
91=14 @
35-40 @

- Wagon Empty
%
Tz

Fu l l
Upper Stop

?A

67
100
t tz

189.4

REINSTALL

Reverse to removal operations noting the following:
't. Install seal between the gauge unit flange and tank.
2. Apply sealing compound part no. M39040 to mating

surfaces of cork seal and fuel tank, also to screw
threads.

3. Fill fuel tank with tuel and check for leaks around
gauge unit.

FUEL TANK

Fuel tank removal and installation instructions remain the
same as on previous models. The only difference with
EFI models is on removal, the fuel return line must be
disconnected and reconnected on installation. Refer
Section 8A in this Supplement for details.

145.5i4 @ 35.25
97.3i3 @ 69.5
66.512.5@103.25
40!2 @ 140.8
Under 35 @ 147
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2.7 SPEEDOMETER GEAR CHART

REAR AXLE TRANSMISSION SPEEDO DRIVEN GEAR TYRE OPTION NUMBERS

P/O I Ratio pl '  Speedo Drive

Gear Colour

I  Number
Colour OBC OCJ

of Te€th
OCH OCR OBD OST ooY OFL OEU OBY OON

G70 2.60 :  1 M40 10 Teeth Dark Brue

i  yei low Green
L

22 X X XX

21

GU4 3.08:1 lv lc6

, M4O

7 Teeth Red

Brown

18XXlX X X XI X X

9 Teeth Red 23 X X X

Bi ue

XXXX

r-_f_-
M76

L6

8 Teeth White

Pink Green

20 X X X X

21 X

I 
ut M40 1 0 Teeth Light Blue

Yel low

X X X

GV4 3.36:1J M76 8 Teeth Dark Blue

Pin k

X XXX X \ XX

KEY TO TYRE OPTION NUMEERS

OBC BR6O Hl5

ocJ cR70 H14

ocH cR78 H14
oBD BR78 Sl3
OST 165SR14

ocR cR78 S14 00Y 175SF13

UFL rzJf ,  bu nn r  f

OEU EP;O H 14

OBY BF;E S14

ooN Pr75/75 SR14
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3. WINDSHIELD WIPER AND WASHER

3.1 GENERAL DESCRIPTION
The windshield wiper and washer system carries over
from VH to VK Series models, except for the location of
the dwell control switch.
On models with dwell wiper control, the control switch is
now located on the left hand lower dash sunound.
The windshield washers ' in l ine', one way valve has been
deleted.

3.2 SERVICE OPERATIONS
Service operations arc as described in Section 12,
Holden Commodore VB Series Service Manual Part
No. M38145. exceot where noted in this Section.

3.3 WIPER DWELL CONTROL SWITCH
REMOVE

1. Remove instrument assembly surround as per service
instruction 2.3, steps 1 - 5, in this Section.

2. Pull knob from switch.
3. Remove the left hand lower dash surround uooer

and lower screws. Refer Fig. 12C-38.
NOTE: lt may be necessary to remove the centre
console to gain access to the lower screws.
4. Remove the right hand instrument panel lower cover.

5. Disconnect the wiper dwell control switch wiring
connector from the main wiring harness. Reler
Fig. 12C-39.

6. Remove lower dash surround and switch.
7. Remove switch mounting nut and separate switch

from panel.

REINSTALL

Installation is reversal of removal procedures. Ensure the
locating lug on the left hand lower dash surround fits into
the locatrng square. Check operation of switch.

Flgure 12C-38

Flgure 12C-39

UPPER SCREW

112 
PLACES)

/' \-
/oor* suRRouND

-{9
\ LOWER SCREW

_ (2 PLACES)LOCATING HOLE

\- LEFT HAN D
LOWEB DASH SURROUND

.,.l'^sl:y11.'r
/  

ranr\ t rJJ

\V.  TSCREW
x.} ,  (2 PLAcES

\e ,&
^ 5:<*\eB

ry
-/ ./_ 

-
'<a>-

A
.  iVAIN WIRING

HARNESS
CONNECTION

WIPER DWELL ]
CONTROL SWITCH !  SWITCH

RETAINING NUT



RADIO AND TAPE PLAYER 12D-1

Ref.
1.
2.
2.1

Subject
GENERAL DESCRIPTION
SERVICE OPERATIONS.....
RADIO OR RADIO CASSETTE PLAYER
ASSEMBLY

Remove
Beinstall

SPEAKERS..
Remove........
Reinstall

RADIO AND TAPE PLAYER
INDE

SECTION 12D

Page
12D-1
12D-2

12D-2
t2D-2
12D-3
12D-3
12D-3
12D-5

x
Ref.
3.
4.
5.
6.

Sublect
DIAGNOSIS.. . . .

page
............. 12D-8

sPECrFlCATrONS.............. ....... 12D-9
TORQUE WRENCH SPECIFICATIONS........ 12D-9
SPECTAL TOOLS ...... . 12D-9

2.2

1. GENERAL DESCRIPTION
All VK Series models are fitted with a radio. SL models
are supplied with a high performance AM/FM radio with
digital display for channels and frequencies, a 2 way
speaker system and a manual, key lock anlenna.
Berlina models have an AM/FM stereo radio cassette
unit, in l ieu of the AM/FM radio. The radio is an AM/FM
stereo signal seeking radio with digital display for
channels and frequencies. The speaker syslem is a 2
way speal(er system.
Calais models are fitted with a similar radio/cassette unit
to the Berlina models. Features of this radio/cassette unit
include a single joystick balance control lor a 4 way
speaker system and automatic programme search for
cassenes.

The four speakers are located, two in the rear parcel
shelf and one at each upper corner of the instrument
dash panel .
The operating instructions for each unit is included in the
Owners Handbook.
A power operated antenna is standard on Berlina and
Calais models. The antenna is automatically raised to a
medium height wnen the radio is turned on and can be
turther raised or lowered by means of the antenna
control switches on the instrument touch control oanel.



12D-2 RADIO AND TAPE PLAYER

2. SERVICE OPERATIONS

2.1 RADIO OR RADIO CASSETTE
PLAYER ASSEMBLY

REMOVE

1. Disconnect battery earth lead.
2. Remove touch control panel as per service operation

2.1, Sectron 12C of this Supplement.
3. Remove instrument surround and instrument assemb-

ly as per service operation 2.2 or 2.3, Section 12C
of this Suooliment.

4. Remove centre console, centre lower instrument
panel, glove box, steering column lower surround,
heater cover panel and lefl hand lower dash panel
as per service operations described in Section 14 of
this supplement.

5. Remove centre air vent duct.
6. Remove radio - radio/cassette player rear bracket

screw/s from instrument canier panel assemblv.
Refer Fig. 12D-1.

7. Remove heal/vent control assembly with temperature
control cable attached, removing vacuum hose and
electrical connectors.

8. Remove lower lett side instrument Danel and radio -
radio/cassette player as an assembly.

L Disconnect electncal connector and antenna from
radio - radio/cassette player.

Remove the front mounting bracket, screwed into the
top of the unit. Refer Fig. 12D-2.
Remove rear bracket attaching screw.

10.

11.

Flgure 12I)"1

_ REAR BRACKET
SCR EW/S

a TNSTRUMENT CARRTER
/ PANEL ASSEMELY

FRONT
MOUNTING

----=:
_ REAR BRACKET

ATTACHING SCREW

INSTRLI\45NT PANEL-,
LOWER ;ACIA

- 
FRONT MOUNTING BRACKET

,,-  MOUNTING SCREW-2
o'5
I

iw_

Flgure 12D-2



RADIO AND TAPE PLAYER 12D.3

12. Insert removal tools CMT1 13 simultaneously into
slots in right and left hand sides of radio
radio/cassette player facia, reler Fig. 12D-3, to
disengage the spring mechanism securing the inner
part of the radio facia to the left hand lower dash
panel.

13. Remove radio - radio/cassette from dash panel.

14. From behind sides of radio facia, depress spring
mechanism, which will release removal tools from
radio - radio/cassette player.

15. Removal tools, Part No. CMT1 13, which are released
in pairs, are available direct lrom -

Eurovox Australia,
6 University Place,
Clayton North. Vic. 3168.

REINSTALL

Insert radio - radio/cassette player in dash aperture until
the locking springs click.
The remainder of the installation is the reversal ol
removal procedures.

2.2 SPEAKERS
REMOVE

Single Speaker - Front
1. Remove speaker grille.
2. Remove speaker securing screws, reter Fig. 12D-4.
3. Litt up speaker to disconnect wiring harness

connector. Remove speaker, refer Fig. 12D-4.

Flgure 12D3

/ .SPEAKERGRILLE

SECURING SCREWS

x 
PLACES)

CONNECTOR

SERVICE TOOL
NO. CMT 1 13

Flgure 12D-4
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Dual Speakers - Front
1. Using a wide blade screwdriver, insert between grille

and instrument pad.
2. Carefully lever speaker grille upwards. Lift speaker

from its position, disconnect wiring harness con-
nector and remove speaker, refer Fig. 12D-5.

Rear Speakers - Sedan
1. Remove push-on speaker grille.
2. Remove speaker securing screws, refer Fig. 12D-6.

Disconnect wiring harness connector, refer Fig. 12D-
7, remove soeaker.

Flgure 12D5

Figure 12D-6

FRONT SPEAKER
AND GRILLE
ASSEMBLY

- INSTRUMENT
PAD

r- wtRtNG HARNESS coNNEcroR

. rrSPEA

'

@.w
/ -SECURING SCREWS

, (3 PLACES)

zz SPEAKER
s

KER GRI LLE

htrAh TAhLtrL

SHELF

WIRING
HARNESS

-r-:

HARNESS

Figure 12D-7
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Rear Speaker - Station Wagon

1. Bemove the interior side panel trim as per instructions
in Section 01 of the Holden Commodore VB Series
Station Wagon Supplement Part No. M38265.
2. Disconnect wiring harness connector.
3. Remove speaker securing screws and remove

speaker, refer Fig. 12D-8.

REINSTALL

Reinstallation in each case is the reversal of removal
orocedures.

Flgure 12D8

INNER SIDE PAN:I-  - -

SP EAKE R

SECURING SCREV^J _
(4 PLACES)

WITH CONNECTIONS
FACING REAR OF CAR
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3. DIAGNOSIS
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RADIO AND TAPE PLAYER 12D.9

4. SPECIFICATIONS

AM/FM Radio .  Stereo, 5W at 10% THD per channel
Radio Cassette Stereo, 5W at 10% THD per channe
Speakers 4 ohms, 10W capaci ty

Power Antenna
Maximum cont inuous current 3 amos
Lock up current 9 amps

5. TORQUE WRENCH SPECIFICATIONS

Radio - Radio/Cassette Mounting Bracket Screws 0.9 - 1.2 Nm
Antenna Mount ing Nut .  .  Frnger t ight  then one comple:e iur .
Power Antenna Mount ino Bol ts ' l  2-16Nm

6. SPECIAL TOOLS

Avai lable f rom:

Eurovox Austrai ia,
6 Universi ty Place,
Clayton North.  3168.

RADIO _ RADIO/CASSETTE PLAYER
REMOVAL TOOLS

-l { l l
-

--il
cMTl 1 3



WIRING HARNESS & FUSES 12E-1

Ref
1.
1.1

Subject
FUSE BOX
GENERAL INFORMATION

Remove........
Relnstall

FUSIBLE LINK

WIRING HARNESS AND FUSES
INDEX

Page t Ref.
............. 12E-1 2.1

SECTION 12E

12E-1
12E-3
12E-3
12E-4

1. FUSE BOX

3.
3.1
4.

1.1 GENERAL INFORMATION
The fuse box used with VK Commodore Series is located
in the engine compartment, behind the passenger side
strut tower, refer Fig. 12E-1.

The main wiring harness connections to the
assembly are made via connectors located
underside of the fuse box, refer Fig. 12E-2.

--/cr taa J

BOX

fuse box
on the

Flgure 12E-1

€?

-  
LEFT HAND
STRUT TOWER

MAIN WIRING HAFNEf - rvrArr \  vvrnrr !u

/  coNNEcrtoN

OF FUSE BOX

flge,
€ ui., -a _-

F-alfJa

UNDERNEATH VIEW

- -1 i  | |

I r-,' t--------'r LJ ilr-i T----l ui
l r  I  ,  r_ l

l,- r__l I
. /G,/a:V / .\\.,'-

or^l '\
!/ b\

':tbtr .F.1.  -
CON N ECTl ON
ON LY

E.S.T. VACUUN4- - .
TRANSDUCER L_WIRING HARNESS
(3.3 LITRE EST ON LY) CONNECTOR

Figure 12E-2



12E-2 WIRING HARNESS & FUSES

Fuses are blade type mini fuses, as used on Camira
models, refer Fig. 12E-3.

The following chart sets out fuse identification and
function.

FUSE
NO.

,l

2
3

o

7

q

Headlamps -  low beam
Headlamps -  h igh bearn
Parking lamps and l l  uminatron of
Instruments
Fuel  Pump (E.F. l . )

Fuel  Pump (5.0 i t re)
Air  condi t ioning blower
Horn and stop l ights
Heated rear window
Hazard warning iamps and air
condi t ioning auxi  l iary fan

Clock t r ip computer,  inter ior  i l luminat ion,
rear compartment and lock

lgni t ion system

Rear window wiper/washer

Instruments and tr ip computer

Wiper/washer,  turn s ignal ,  c igar l ighter

Radio and power antenna

Tape and power antenna

Heater btower

Spare fuse

15A
7.54
5.0A
254
15A
15A

t5A

l5A
15A
15A
'l 5A
IJA

7.5A
15A

Flgure 12E-3

Flgure 12E-{

The fuse box also houses a number of relays and control
modules, depending on the vehicle's equipment level,
refer Fig. 12E-5.

RATING
FUNCTION (AMPS} [-_--lr

[----l z

[---ls

[----l c

l-----ls

[---l o

[-.l z

[----] e

[----.l s

[----lro

l---ltt

f---l tz

[-l rs

[----l tr

[--_-l r

Figure 12E-5



WIRING HARNESS & FUSES 12E.3

A
B
a

D
E
F
G
H
I
J

Heated rear window - module
Bear window washer/wiper -  module
Door lock -  re lay
Door lock -  re lay
Horn -  re lay
Power window - relay
Air  condi t ioning auxi l iary fan -  re lay
Air  condi t ioning blower -  re lay
Air  condi t ioning compressor c lutch delay -  module
Fuel  pump control  -  re lay

REMOVE

1. Disconnect battery earth lead.
2. Remove fuse box cover.
3. Remove retaining bolt, refer Fig. 12E-6.
4. Slide tuse box towards the engine to release fuse

box from bottom retaining bracket.
5. Lift fuse box up slightly and rotate to gain access

underneath box.

6. Disconnect all wiring harness connectors, reter
Fig. 12E-7.
lf vehicle is equipped with Electronic Spark Timing,
remove the two engine vacuum transducer mounting
screws.

7. Lifl out fuse box.

REINSTALL

1. Connect all wiring harness connectors. Ensure all are
securely installed.

2. Refit EST engine vacuum transducer (if equipped
with EST).

3. Engage the tongues on the bottom of the fuse box
into the retaining bracket.

4. Fit retaining bolt, fuse box cover and battery earth
lead.

Figure 12E-6

FETAINING--- \ \
80LT --- \

t
/A

UNDEq\EATH VIEW
OF FI-SE BOX

TRANSDUCER
(3,3 LITRE EST ONLY)
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!WIRING HARNESS
CONNECTOR
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- \ '

>..
=-t+

Figure 12E-7
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2. FUSIBLE LINK

2.1 GENERAL INFORMATION
The chassis wiring is protected against short circuit
damage by a fusible link placed within the battery wiring
harness.
It is taped back to the battery wiring harness, near the
battery, refer Fig. 12E-8.
An additional fusible link is incorporated for 3.3 litre EFI
models for EFI wiring harness protection. lt is taped back
to the battery wiring harness, between the battery and
starter motor, refer Fig. 12E-8.

REPLACE

1. Disconnect battery earth lead.
2. Untape fusible link wire from battery wiring harness.
3. Disconnect fusible link connector and install new link,

refer Fig. 12E-9.
4. Tape back to harness.
5. Reconnect battery earth terminal.

Figure 12E-8

Flgure 12E-9
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3. WIRING HARNESSES

3.1 GENERAL INFORMATION
All VK series models are served by two main wiring
harnesses, plus associated ancillary wiring harnesses,
depending upon the equipment level of the vehicle.
1. Main Wiring Harness

There are two levels of main wiring harness. The
lower level carries only the base options and
accommodates EST only.
The upper level accommodates all available options
including any EFI circuits.

2. Engine Harness
Different engine harness assemblies are used for
3.3 litre EST, EFI and 5.0 litre.

3. Battery Harness
A different battery harness is used for each engine
application.

4- Instrument Panel Harness
There are two ditferent levels of instrument panel
harness.
a. Mechanical instruments and touch switches.
b. Electronic instruments and touch switches.
Ancillary harnesses are required when various equip-
ment level options are exercised.
a. Air conditioning.
b. Power antenna
c. Power windows and door locks.
d. Power operated external mirrors.
e. Reading lamps.
f. Heated rear window.

S. Rear speakers.
h. Rear lamps.

k
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4. HARNESS DIAGRAMS

o

lrl
6.

o
)
CD
lr

(n
U)
IJ
z
E

I

Q
=
E

=
z

=

z
I
F
(J

z
z
o

I

F

;
ta

=
z
cr
3

U

t
co

l !z
2g;

.(4t !=zz
)<z
trcco

z

F

t!
z
z
o

cr
I
U
z

-
z

\

>(

-z?A*

-: :vEz=
Icr;

-<F
t rX

z

F

U
z
z

cc

F
o

cr
U

=

z
o
F
O
U
z
z

z

F

z
=
l
J

I
U
z;

;

z
I
O

z
z
o
O

tr
o
z
U

3
o
J
L

J
U

i
)\.

r

I
U
N

aa

^:-
)rVU

>i i
r

n-
f rz
za

= r l
! l i
c-zi
CAFi

aYl
UV
zEl

8 *.  P;
UII
Zt\
+\
<\
I \ .
uJ ':
Z. \
(,
=-

z
e;
J
j

=
z

C?
z
F

o
z
U

-
U
u

:
J

-i

=
!!

t
F
E



WIRING HARNESS & FUSES 12E.7

UJ
N

o

o
l,|.

cn
o
uJ
z

I

z_

=
z
a
=

F

ul
z
z

z
t

o
-)

.;
>a=e

;2f i -
Ft I r , . .
<<uJx

o
o

-u
-L,Zz^a
t -  zh

z -@o

8(,2
r tsZ=xo
<ul()

z

F

LUO
ze
2.. .

I , . i
4U

-U

oul

ul
z
r [  .

aoE
ArlE /
;41 <r! l; .  jv,3y
u^v=+
UXgYF
Jv-v-

27Val
=LYUr^

; :SE;
S;es*. .1>FIU

, ,<=>u
wl

YUI".UF
1trLL-
<; l r l i -J
E \  ? \ .1

O<=coo

il
u
F
o
I.TJ

cc
L
J

c;

t;)
|  - l

3
ul
;

U

F

=
6

[!
B

t

<J't
z
ul(n
J
U

UJ
J

F
zG
1a
x<

)
U

U
J

F

Zt a

loa
l :  

^=J. l - r .  56*
' l  \  o( / )=

t \
,\, ir

ul
z
r

!T

Lt l

=E z2
IhY ( IF
.F
U() =X

_2
t rz 1=
uz <F

-Y 
>C)

f

F

U
z
z

z
f
i
l

i

6
a
ul
z
T

I

=*
<I
zZ
=7/=
i i

o

-uJ 
(

L?

z=

lz
z6
Oz
OU
rF
=X
<uJ

I

U
*z
=a
t7

z6
oz
OU
rl
=x
<U



12E.8 WIRING HARNESS & FUSES

(r|

ul
N

o

ED
lt

lJ.
uJ

IJ,J
E

J

a?
e)
q)
ct)
llJ
z
E

4

uJ
z
(J
z
UJ

F
i
ts
I
F

=
o
ti.l o
F<
<cc
ou)
t^u
=O
y2z

=tas
IT

t<
trJ >

E
3
U
;

-_a

$Ar
'1""

/J l
41 l

t4Yl
7

t

<6
u(h
JU
ZF
l i=

o:1

a ---

<ac

tA

;L
.J

OY

J

O-
<O
ul !z- / -
zY-
<"1 =
c6z
5=3

f
o

^(Juul>
<>:
uluY

=o1

z
a
a
z

-
x
c
z

IL

€o
zL
Ud

cr-
aaa

_U

i- :z

-<

Ur
J

-tA-),

-3

\--\ \.

i (  , r

a_

RI
<l
"1 /
; l
z-6
< r1r
trz

d$
=z

-a

2=
t+l =
t rZ( r<

:L

II
o
z
U
o
&

uJ
F

u
U

6

-zU
I

o
a
F

U
J
o

il
J

=
o
U
I

3
J
I
U

I

z\

<N
rF

Zu
_L

(I tIJ

=q
7Z

-z>-

- \

_F

2;
U7

HA
vo

;O

z-

F
<U
lN

FO
zi

U

J

t

a
X
l
:<

o
U

-)
Y

u>
€r!
>1
UO

3=

g



WIRING HARNESS & FUSES 12E.9

c)

lrJ

o

I

U)
ut

ul

=
a?
co
ct)(n
uJ
z

I

ul
z

z
uJ

\, l l ,
1t/// lol

=
U

;

o
U
L

KH
3s: -

t^Y
i ; t r
U<

E=k
<Ecc

EBa
- -UaL4
?-z
LrJBr

r
F

=
o
z

u.r F
>6
U-
ud
J..

Zl
F(/) 
-

\T

' iF

r
a
z
!

l

O<
<U
>j

U

U
U
J

=
:

JY

Z=

"F<6
ua

'  JU' . -  \  z*
-1 ,^ l.ll =\  /  -^

- - . .  \  /  t  v

a\
v\

' :  - -  o:

ulF
U .z

a vth
, , , t  < q)

=F cou

t^-  = t

>f, ,  ea

: '<*- , -  )  1 , ) .

/ /

€
U
at
z
E

=
J
J
U

3
rfj

;

UC

sE
JE
Z^
:,2
;<

o9

[ !F

ulr

r t
z9

tr
a
t

o
< --i
U=

57o
zz
dv

dE
zz
<(,

Zw
.^ZN
YO-

Ti in
=2f i
<<uJ
>:E a

o
ul
l!
c
an
UE
20
J2
Zu

ts
U

l
o

U

c

o
ul
J

U
l
J

o

/ /',9P ,' / /

. -" / t
2=----t\* 

- ' l  , )
=*i l  /
=-':ll -i)

\ .  1Yt ^__-:_,, q
f  ^ ' \  JE
1\o
- 

) z-a-^:
,/-\ \,.'H
I  ! ,  \  '9
\ r\\-----\ !



12E-10 WIRING HARNESS & FUSES

!?

t!
c{

o
5

-9

UJ
E
F
J
q
ro
CN
cn
ut
z
G

UJ
z
(9
z
IJ,J

a_
z=
Nz

- -4.N <F
"i  \ l

o
U

y, i

uv/
vq

-<f>

uZ
z-
t>
>L!- [
U-
z:

z<

/l

o
t
F,JZ

=9

XCC
UJO

Kll
3
U
;

-A, $
-4"-\

I

<J)
o

E

o

o
U

T'

/  . - '

o
LU
-J
o
U
II

{<

Zl

-U:N
(/ :F*

UUV
zzi
t rz*
<oi i i
- - [

UI
cc

o
U
J

z
3
cc

(,
=

=
z
a

z
uo4

--U
11 < u
- uZ

I )-o

[ '-'i :!  

-v i l l

E6_ 3sU
v5
t) u)
<1
J<

a!

' '.,/'  t , '

'  .a '

' ra

'z
u(,
r-
i inJ">o
)auH

<-"

YnO

1o=
6=6

dd
U
l
J

v
o

\

tiJ(,
z

cc
o

z

2
U
U

(o(J

rF
tuJ
N

(,
tr
U
u
U
E.

_:

- lF_.r
==,f '
qY'V

=8tr?
:>- .1cc
=rn=6
=4LU
!i(  ,co

-'' .- \\:- :./)_. ...
,r ' .;;:-y'"

. ' - , ,  t  z/ '  / '/  " ' (  . /

I

o'-
<v

tv

Z6
=,, ,
o-
| I<

J

;
U
J

v
2
d

j

o
o

=
YJ

-U=a

N-

FF

- i>K
i l<
Jt!
<hJ

Yl

1)

&ca
U>
lA

c-

Y.

a=

\o?



WIRING HARNESS & FUSES 12E.11

6

t!
d

o

I
lt

uJ
j
0
l!

IJJ

f-

J

c'j
U)
U)
IJJ
z

lrJ

F

EE
z2
olq

-o I

SY
NM

/=

??
JU

^z

J

?PX
sF^

VUm
t:Z-.
<ztt)oz
cc)OI lJ

o

-zU
J

o

E
U
F
t

F

o
u
J

=<

-J
U)
a

7

=

c

g<-
G)

\ t'r'--"-
)rdlr--
\ -  /  v

l.- r' -r Ir ,H
\\ f..l

.  \ \V
\ .v

\L\ \
\
a

;
:

z
=
U

;
l
L

\
\.t

\

I
U
N

ul
u
U

z

F

U
z
z

U'

U
z

-(,
=
E

;
z

=

i l ,  >
m-F

UAP
*O-
F rF

alZ
f ,?r
59-*La
J: l
<'*  

-z i ,<
>l--
F-=

i i i<F

-co- 
-)

, . lAt  :>-ru-
=- r  =u
i6= FLJ =?( )Fs |  

-<t l
------------>lZ=T-. 

- 

<
,r  L cz

U
"' t

tiJ

-

uJ
I

B

i\

w
. ,4 e-r )
' i i

lo
\ - \  

m

\ -
5c
-za
L>-

2- <
u- ' :a
r-15 c

I

U
J

<'u)

LU)
UFU

LX<
<dg
co>f l

OurL
oi-c>
ueff ;
<coE>
*d6r.^
\a,44
|n--z<

e2ffp
==.1o
ks;h
>Fcoco

,lz

{-

=
U
;

. {<



12E.12 WIRING HARNESS & FUSES

t9

lrJ
sa

o
t
CD
lt

UJ(r

q
to
v)
v)
t !
z

4

E
ut

m

f ,O

-4 ,4..\ \-

/ l
\ - l

F
l
z

!

=

o

-zuJ
^J

<;
uf
-u
FF

:avF

t9)

\, a- ./
\  ( / '
'V

.a/.

6
t t t  o

aZ

\  z<
\ luI\

o
U
J

Y

co

U

UJ (J

./../'

l r

-"^

, / .  - . -  a/^.. \:- //

z

F

U
z
z
Oc

Al
UU
zN

^ 
(  r r

< - [
u u-
r  z l ,

wzUJ

'lr'
'. \r

\ \
!n
t>
l - !

[ ] l,1

Y

<J

JU
UZ

1>
;g

./

f>
o .ul

Fl

=<
YZ
! ,=
UI
6U

F

I
k
f-
rd
5

t

U
I

=

-.t >
<-z&
=r
ccu
6U

tuu
J€

9z

^<-U
>J

tU rrr
l ' -co>

- r>rsu

i iP '<

)>=

-U 
r l

e<: i
2c!2
FOU
4zt
><e
I

F
J

3I
J<
U,
:  <, , i

:o l
@t'
f?*
>Y=
=>z
z;,  -
>-<
ldc
...1 _ v

<Oir()Fo

\

w,'
z-

za,;

3Etr  U
zzu
g5H

B

r"F
z-
;z
ZY
U1
cE
dZ

ZC
l>



WIRING HARNESS & FUSES 12E.13

ul
N

o

CD

z
:N

Fi
<U
fN
z-.
F9
ZL

,
*-  ,4

ou t l
L cc :?

CD

- -t r (J
OL
9=

o
U
C

-F

a

(!
u
u

a/) u
tu_
z^

r <i . i

z*z t
uVr-
2lzuJ
-v=N

12 r .2
;oo"

7

=o=,^ -
-@ 

|
<UILU

-7N2tr  
"E<(J

Z'L

oz i ,

X=E

L
f

€P
<ztz
@o
J(J

FY

u=
Zo
tv'/

L.^

,u

^z_F< I
<IUJ

4?

1-L

o<-

;<; i
r>t I

a(r
F

U
26

- r

n>
zc)

<ir

o6

a
40

t<

-<j
2A
9=
F-
v(

a/)

=?
FJ
ouJ
U-J
Zrt
=>
owJ

UY

-Z

tr1 -U

JZ

;#
-oO

+ ; i^-
9"uts=<
-L:FvEK=gF
a_vr=v

F F f t -z i
?VT-E

EU 

-;-JX
[<
7u

tr

IF
OO
FU
-7=>
<nO

L

j

F

F:.

!=
-1
{= Ct
4f,  ??

t-oaz
<zzz
u---
TXXX

n

2\

=z
)z
cco oo

1J,l
z

I

I
z

E
z
a
E

tll

ul

LU
o-

z
U
T

F
IU

o
r

z

>Y
<i
,n9
ats
u^
z;
IL

a\
\-t

t

F

UJ
z
z

r I- io
iF
==
)a

J

r
F
z

z
z
uZ
Z-
<6
uZ
1z
X-

U
z_
a9
' , '  

(J

=z
QZ-< frg

r

F

U
z
z

o

cc O
N

uJ

:
9
fr
u
I
U
t

tr
fil
t - l

ltzt

E
=
U

;
o

I

- Ir (J

Q=
aa

z

F

U
z
z

o)
j
UJ

:
r i

tr
t

U

E
tr

E
hrl

o
tr
E
=
B

;
tr

z
-O:N
F
< Ll.l
lN
z' .
F9
ZLL

-U

ouJ

I

'/Fa

r,uv-

I l

L!( ,
Oz
(n6

UV

z^.

o>
Ful

o
U

L

t
F
a

a
U
z
r

-

(

T

3
2



12E.14 WIRING HARNESS & FUSES

€
lrJ(\a

o
t
ED
lt

z

F
U
z
2

I

-=

-z
t,J

-ul
o

z
NO
=c!
FI
<r!

-c\z.
F9
ZL

to

-I

^F

Q=

U

uj
.t>
F
2

E
u-

\ l {

=
{-

-Pz- \  P=5
\?- '

u
Z=
<Y
rr)
=uz=zo
92;

-< f r8n

o
U

F
F

I

N
I

a
N

9[-
r \
U
TL
uJ

ul
z
t

I

tz
za
>i :
ru
t?
t^2
2_8
I

z

r

z
YU)-

-cD 
I

z l lJ  t r r

izN
z2
FI:
ZL

oza
n-u
t r=tr

z

tr
U
z
z

U
v

Y

d

f

d
F
tr

F

J

t
F
f,
U
z
I

=2
dp9=

3=:E
zrEi
vt-=

T

r

=
F
I

=

q

CN
v,
IIJ
z
c

(,
z
E

E
z
a
E

LU

IIJ

(E
UJ
=

z
U
T
F
U

fr

z

ux
>e
a)

69

u^
zi
gC

rF

o

, \  

\J

ltS=
_/P \

O
F

=
J

-t2^
XF
J[!

<lz
=26
i lz  oo
! -

Z-
<5
wZ
1z
L(J

nl)
=2

s1h )
wUJF

HaI!
<zz z: -  99ae

\4vvu

<-i _
.-tt-i-

,t-r- \
z\
z\
o
- i

ZO
o rrj
OZ
nZ

<O

'ia
F
F
t!

z
U

tr
UJ
z
z

o

o)o
N

l t
UJ IIJ
NN

UL

UU

U I]J

z
^o=c{

- l<ur
tN

z
Fv
zi

our

tDo
3=
LU ul

f r t

[ [
-T

5F
Q=
a@

'u [  I

iv  
l

<:!

- - -
-C/>a
Y:Ua

24n
EJ<
<o>

- .  1 i

3 - l ;
2 )1\=

;#4 zrl
F-

6L

E

.r
r

Lan

-q-U
ZZ

t r {  r
<IuJ

- ,^  

Nz>:
- -Y1-L
o=-
-zu
6si l
[>(r trEqtr

trg
EE

C=1

-a



WIRING HARNESS & FUSES 12E.15

o

lrJ
oa

o

I
tt

J
[!
z

I(t)

;o
u
z

T

=

=
z
a
E

JO
u <^
> ru>
urJJ

- -u-
FFJV
zo)a
<UJco;

oz:  i

p
=
U

;
z^
Z 

-Zt -  z7{  >a
z =-

u l=
tr

tr
=

2t.

1z

51e

- -<:=9

E
U
t

@

(,
2

,F
z

. l
o

t , /
Iin

;3
cEc
O5

K.

.-*(-]
at l
OlAl

o \611f
t [s.J u
N /-1\ /
TI

wnr
\\ ll

o
U

(9J
z>

B:
JCC

fP*O
UU
YZ
<z

(

F

-=z
cr
l
F

F

U

I
F

-E
ts
UJ

;

il
I
F

;

tr
=
U

;

3
u

(,
z
=
z)
o

\

I

F

=
<n v)
OE
LA

>F
<O
JU

^z- -Z

o()
f

JF

ccu
l-Z
zz

UJI

cc=

-z
l

J

u
{\-

\
J' \

J\

U
=
o

j f f
( / )c( ;
O rc \ . .

zo

-<

-3

B
t!

t



12E.16 WIRING HARNESS & FUSES

I
lco()
zo-
oz-<=
=Y6

8= '----d...............=\ ,,^:_ f ______-"\-,
ip (")1-,r

\  t .-, 'Q)- '
- \ . . -1t t"  ' \  d

3 = -. n-'m-- Ei i i : . i ,4q\av="
= = =i  i )n i  ' r \J c. :t r=ulU\\ \ . ( - - - .
I  i  cca- lR\ - \ \ ) )  )
_ F Hr {} \ \ l  J
-a)  z \  ' - - -

! ; n \t-'-- LIJ :
= "U " .d G>) =i
- 

l ' ^,= \--./ ! =
H gt J l  t / / t  ; -
Z L! 

-arw 
1rI  l

- ---/ f't${ ;\ -'t- I (sJ\
\ --r..r | :- ) r

/ -  A /  a/ ' )
- \  ' )  (  /  o

-'^rtr W =€t'/v Yr
'z

"cE

. I
gz

,1 zo
\N Etr
lh =s? 11- ' -  >u

\ "  =2 \
> l- 

,-jl\ S U
<U

^?> s: a = :.zr_-'1 'r ; (,,'
<)ze
r. .

=6=
u]!

L==
3zr
>=;
r i i  7
E - 'v

i r<r  f f
ro '  a -N-
hu u:  \ \ \
XJ r  u ' \
vm

=-n- 
- '  - l=-  

' ,  

-E; --A' E ;--,-<_

I

F

=
v:-

-Flz
r=
. : ( I

FL

=2
>5
r
iX
a9
>r!
o>

uZ

f
IJJ
z
o-

cn

e
an(n
LlJ
z
E

=

=
z
a
=

,, .-l
I -iJ

-U
\ -
!=

Y-
<?
c0>

)
C

tr
F
a

L!21 ,-
ts:

:

ea .  i . .^  \ '  L- l  ,^  
=r 'a<-

a:= (  -J = E t-
Oaa I  r r rOau ' - r  I  u
u. l= v '1 -  u
n"-  >,-  )  ra='-  ) (  > J

==? L-*-  P
. / ;a+

'3 ;
9zi
4*
t ra
=B j
72 z

>i z
U

E
z

O

i

o
GI

IJJ
N

o

g
lt



WIRING HARNESS & FUSES 12E.17

ol
lrJ(\.
o
t
ID
lt

v)

UJ

o
=

z
=

UJ

z

u)

E
UJ(n
v)

o
q)
u.J
z

F

z
LIJ

=

F
CN
z

o
I

o
z

F

6

I
(J
z

F

U

IU

u r , rza
(Eo

Jf
<a
-L6<

-E

<ts

\
'l

U)

tr
U

a(r

:

I

z
9
F

a

r

z, , t ,
JN

=-
J:

zL
7*

O_
as

U-
z^
ccY
<F
I<
rn l

=z
=R
7-

ax
>tr

(r
r
q)

a

Uq
2@

)z
>aE

\L

7zUU
F>
1ruca
7l-

<z
F-uo

-\,

J

9=
i -
F:
zt-
o<
Oz
j=
u: l
3 -.1o=

cc
v,^

JO
fu
2Z
;z:o

5
J
z
z
c

2F

u aa
J ac
F
F uU

tn =z
l r  =q
z 

-w
z v-

| I  :<
g Yo
- i r
Y v-

J

E

^
-
uJ

-z\ , -  z
\v,v

v-

i l
z=
ztt

z l  X
=2 J

Fr r

zz
ag u

>= (J

- /OZ

r= H<-
J-

a=

<-_ [

F
U

o
I
r
o
F

U
2
2

U)
ul

l

<9

E

F

U
z
z
O
a
U
I

F

o
i

-rz
O

I.
O
l
o
F

cr
F

U
z
z

F

-()
l

z
z
3

E.
o
F

U
z
z

j
o

(n
u
0
f

F

U
z
z

f

UJ
F
l
L

o

cc
F



12E.18 WIRING HARNESS & FUSES

N
N

UJ
c{

o
:
.9
lr

v)

UJ
o

E
o

(J

J
o
=
ul
q
o

an
CN
UJ
z(r
I

z
ul
=
f
E

U)
z

I

z

F

U

U
-J

9

u
r
U
T

3

C)
2
9
F

U

./ i
-- ' / ( l

n/u
o./( !
?^ ( IE
=a t  <u)
'n ' !  o <

=a

=2UU
F>

zi  s{ .

<z)
L- <{

HP A zLF 
-  

' / - l \  

o

-

E

*...

r
Tz^i

-F

U=
zL
Zn
oi l(Ju_
uar!

2=
<F
I<
, .  1
>4
G-=z
3R
z:
ax>r

9=
zl
o<
OZ
-1=
; l

E --1

r

F
(J
U
z
z

I

i

t
A

F

.. ur
\z

\z
lo
o()

P9
| :F

[  =^
z1 0 t2
za cu
o;
TJ J-

3- ;9
- t  

^  
z

=i =9
- .  

q () :a

J!  ua
.u >- i
- ,2

:a :o
; t  ,an
al

=Y
O€

r(J

U;
t=

\O\ -
t : -
, -z 

-5;Z
o<zozo

o- '1>
J-<

!L
6
F
I

-(,z
=
c!

=

/n
H'

.t-/'
ca

F

U
z
z

cr
U
v

&
a
F
z
or
=

F
T

=
z
z
t

;
c
F

U
z
z

j

U

l

F

uJ
z
z

U)
ur
T

r

-
o
J

tr
F
z

I

f

i

a
: .
s
o
F

uJ
z
z
(J

UJ
Q
l

(,

I

>P

ut i
otr
I ru
<z
az

o
O



WIRING HARNESS & FUSES 12E.19

o
o|
UJ
R

o
J
g
lr

2

u
LU(n

I
v)
v)
uJ
z
g

T

=

=
F
z
t!
=
F

t-lJ

z
UJ
U)(n

o
O

z
T

I
F

-
o
U
L

r
F
o
L
o
uJ
CE

{
=
z
=
;
aa

c

z

) rlj

_E

zQ*
ot l  i \

-<.^.
<=x
=5s
E;

=3H

ooY
Iuu

J

N

m

z
T

U

s6
NU
iI

UN

..L

: ;
:a

s-:

-  l . t t l  2.  lv l :
L[ l r - l -

t ltri =
UU

"16I A
t tot  q

- lo l  
;
2:g;

FS-

-u i
i>( / )

L{n

r

I
U
N

G
E
U

U
tr

EI--\

fi

O6
IJ

uJr
io

(nu
z<)
o<
FlL

nJ \J
J

\>
5o
ccd

z
o
F

)
z
F
z

N
I

U
N

r i

tr
r
U

E
F

-:) .;
<d:
Fl
t !Os)
@ L?

o*J=

-u"vo=oI
<r2w)
UI!L!O
Jdo<

z

F

l

=
F
z
o
a)

CE

P

I

.-L.
I
l f  =l

]-.rt



12E.2O WIRING HARNESS & FUSES

Q(\|
qJ
c{

o
5
o
lt

z
IIJ

=
F
c
<zo-o
=o
o<
(J=

fr=
(9==-Z
(t) >u) (n
f ,o
se
!z
;<
;43
I
=
E

=

E
3
U

t

c

u:f

o>

OU
UF
za
( IO
<o
TI

iu l

J(,

U

J
L

o

>>

fu

<rJ
uul

'\ 
-,

\
:  - - ->l  I
'  ut  I

I

; l  *
-a I

o 3'
uJ '
r. \  |
q1

za
3r
o<
IF
AUt^

(^:

-aZ

:<=
z) l
Jau

z6
=U

;<
- 'L

<: i

I

F

B::
a:-

1

m(

lur l ,-U
>=

I

a
uJ

J
c

N

F
l

F
n

UA
*- i

3z

?=
UU

o '--,.-=-j:/ 2 @

o
3
U
t

3
U
E

a

I

z
9
:J
U
a

I

F

=

oB
> I]J LIJ
4JL-

UV
> f- :
Q=;

a
6
U
z
tr
I
(9

=
r

=;.

co
o)(,

4



WIRING HARNESS & FUSES 12E-21

ro

UJ

CD
lt

ct)
(f)

uJ
z

1.
4l

, .U

zd
cc>
iz
z>
r r t  a

==
iz
<=
o-F

oF
<)o

uJ

r
N
I

ul

:
I
u
cc
U;

=
L1

,FI
t:i

g
E
=
U

;

o
rL

,)

:
a
z
z

:  f rk
> zu^
o (*p

7 Z' : .

{-*
i !<cr
tr- l  <) -p<:
'  - -
-7e

occ{
ouF
zt )
uLu
co<cc

. \  =
t t^

<[ i
=Z

>I

@

ry
U

:

:
CE

-=

E
tr
u
E
E

a
3
uJ

;
II
o
r

t

IJJ

<o
riJ F
*()v/u

E2
<z
uJO
cc()
I
I

l
I

tr
t

*--

;_,  ' - ,
:

:>
B:
. l

z
9
J
u
t

/u
tr

\

l:

K,
IA

lp

i-1

t-

.A



12E.22 WIRING HARNESS & FUSES

(o
N

UJ
N

3

o
lt

o
Ch
LIJ
z(r
I
(9
Z=
-=t r ! l
= r''
s<
FE
zz
lrJ O
F=
-z
f \
EL

4 c/,
i r6t  g
UA;= u
f r*
g
* rrJ
{E
B

:
z
c

A
<-- |

z
ul

ul
F

F
4

l

' :E
3
!

;

-=
I

F

rO

u-
ta

E
3
U

;

-l
cc

v)F
za
U-
JU-

,a

t
U

Al

=
z
r
U

cr
c
F

U

E

o
UJ
z

F

Y

co

o
U

F

o

I
o
o
U

ui)

F
J

d

Y

(n
o
U
J

F
U
I

I
d

O

J

co

o
o

:7

?:

r=
c<
za
UU

4



WIRING HARNESS & FUSES 12E.23

6|

UJ
N

o
3
I
tt

oct)
lu
z

+

Z=
ccH=x
F=zz
uJo
F=
ES
fr,'
E
(J

E

uJ
E

F

-oITI U

U:-
; -

o
O

-H
Hd E

*: :6 4

f f t8 f f
coF< tr
>=: r
)Y: \  r r \
Z J: l  \  \ \ \

. \, \\\\
\ \l\t

\- l l i l,u l
+1,

t ' - ./ , ,_
/  t :* '=. '
\  /e=,

\F/

u(,

JF
U-

-7[ ]

g
3
UJ

;

3
U
;

F
U

o
r
o

o

!
z
F

t

F

=
O

c
z
U



12E.24 WIRING HARNESS & FUSES

ao

t!
N

o
=
I
tt

z
o
IJ,J
o
I

v)
o
u,l
z
0c

(9
z

=
F
z
Iu
E

.^F
IB

x<
io-
;E
-ofr(J
c?ccG

: Ho

^=Xru
"  ;v f r
X ;T
;  UZ
= >z
LU J-

< i -
-  =z

al

U
z
:c
I

Zo

sl
LIJ U

cc:

F(,
oI
(t
z; i

Ful
O(E
z-
H IEI
rE

tr
g
tr
=
U

t
tr

I

i^)

t
tr

5
O
U
z
z

L

f

J
U

i

) r
, -

c

""

c

N

:
I

n
U
L!
u
t

uL
! . t

U:

-J -r? 7^
<z

z

-F

z_

-z

-t
-

t -

g

I
zl

- l!tr
z-

z>
Oi l

ICC

\

\

E
=
u
t

o
U
L
L

=
a

-uLuZ

(,
z

U;
@4

f f=
;1 0.
r  9:1
.z=

3s1
\ //-"\\ . /

- : /\,/
/

/

O
N

,U

-Nz-
U
>9
Fu

>;

l l<
UU
ZJ
U^

3=
LJ

o
z

=
o
z

-
t

U
tr
o
U
F

U
I
I

I
@



WIRING HARNESS & FUSES 12E.25

O
N
I

UJ
N

, ;
tr
E
r.lJ
L
U

z
o
F

l
z
--z
o
E
o
u

o

a1\. -.\-.

|r
ul
r

o3
uJo

<z
;=

c
2a
<J

!U
:o

s=
6a
O<
f rJ
;ii <
(rv
z4
f l<
Uz
<-
-cc
CEU

li

--'

ul
o

-
4z
UO
JY

C^

JUJ

E

6o
ZN
U
JX

r iu
a>>

AUU

i ;1
qE<

/"1

, /  
-7@v

<z
ut!
)J

r !O
tra
F\Z

qEg \

Ag=' ,--T l-
t_- / - ' i . ->'' 

--*

[ ,-=-D
6u I

+? Fff i

3l s3
a- !J

(1 :\

^Y )o

' )
F
o
o
m

gt(\|
UJ
6a

o

g

z

t !
v)
I

(,1)
(n
ltt
z

=

=

z
UJ

E

E
O

u.l
E

> rfq.:

\ -

-=<U

AU
_z
uZ
lo
IO

i . - r
- ' F

r-(:\ l_-{

\rv.

3
u
rI

1-<

"'r, E
O

arU

F
c

( , )= q
t r<
Cf J F
l-G

-r,+, =
A\ ' / ,6
t \ /  i l  "r \  l : ' /  t l
\\ 'J,\ 0+
I l  t i i t  \

=
f

tr
U

--=

E
3
u

r'" 0

(N,r ! 6
i l  t \  J  s

^r- l i  
u ;9

\#:  .  tZ
rZ

F

UO
>F
!3
LA

- f ra=I

E
=
uJ

a
/r/ F:z-

<r*"/,"$ 2
H \*/*- I
5V\
J

==
z2

SN

I

-N

n(-

=
U

;-)*/'



12E.26 WIRING HARNESS & FUSES

o
!l

uJ
oa

o
5
I
tt

cn

UJ
o
o
=
CN

(J

I
CL
=

F
z
uJ
=
E

A,
=
o
(J

LU
z

z
UJ

E
z

ni

oi

\

U

uJv
.Jlz_

us
l-u
t1
o=

a;
F;

?-
UI

r l

I
(

.0'

. . -);.\\ ,  (  . l.,. \ \6..u .

=

\rt,
l l !^
t r t r

l i
/

'a'

I\ ,
\ ' ,  '
\ i l

l'' ',
t i , i

:,t i '

//, ,,

" ' /

/ --u

U
!

@

=



WIRING HARNESS & FUSES 12E.27

ct

ul
c{

o
t

-9lt

Y
o

o
LIJ
!

-u,

UJ

t
t!

ul
=
o-

I

z

F
U
o

tr
3
U
t

z

:
z
g

l
t

F

z

U

'T

a=
au0
Za

si
te
|  

-  

F. .1

@ rz-
z
o zf  i
F <P-
!? h6s
u) t rz<

f

F
<A
t

z-n

ei

z/

---------r \
-----=ll

U
o

J

zE
^s=o
FI
<ur
-Nz
Fv

2i

ou

F

U
E

U
t

--rl
i1
r l

E
=
U

;

r-=-{
- l

l \

zi

i l<

E
3
U
;

f

o
F

J

-



12E.28 WIRING HARNESS & FUSES

a)

LIJ

o

-9

U
:

:
U
L
U

o
o
d

I

a
z

F

U
tn

Xe
;E

,1

CE
E

=
J

z
fr
t!
F
X
uJ

,_\
ul
F

txr
IIJ
CL
o
cE
UJ
>>
|.r

tr
3

T
J

t
U

-:

CE

e@
f/

\

I
J

E,

l-+t
l:j

z1

F;
<tr

zi .

zL

tr
u

F
U

cc

tr
=
U

>

F

J

l
U)
=

U

)
N

J
U
cc

u /1 
=-

_-_._:=jL
\ . /

2_=
U

<z
,, ,ou

<>i
e.cC

-oX=
<()c
FU-

a,2 -
d 3*

-
r
N

t.)

tr
(r
U
u
LiJ
CE
@

z

=

z
cc
=
z
a

-F
F

z
I

L- l

=
;

- j(.) \
tr
!
O'

) l
q

a
[,

/->\( l

\
n\

Eq l
r i  I

xN I

I

<O
J<
: )J

ZN



WIRING HARNESS & FUSES 12E-29

C.
U
f,

U

z?

Fq

\
a
U

-O=<
IL
o^,

o
I

U
N

(,
tr
U
I
U
cc
co

I

m
(jd

I

aa

=

;
=
i

@
=
=

r
!

c

F

-c

-
a

O
r

c

I

L
=
U)

F

Zu
v=

a2

s:
-Y@ts

==

n

F

=
a
z

CN

o
t

=

z
LU

x
UJ

o
2

a

trl: - i  
a

t-\t ._<= 
\)

r[-

o
uJ
o

o
IrJ
F

uJ

gJ

=

E
=
U
>

\ (\-. -,<,y i r ._ _
I  cc:  L u

i r - ;  I  3 an
FU
< (,)
-.r <))
AL
ZN

zv I  -o<c 1-<c!  L =6
>P :_

^,  \  / )
*t  I  

- -aa 1 Z-
:c : - r i

2> ,  h. l . l  ?-
-4i--) . "  Ur=:3- E!

.  LU

E
=
U

t

lcr  
-  

Fr
z- :  T1

-=3 \  =l / '

= xo -_----..._l \ \ Yl
? r I  

- :  

,5.

i i l, D'/ ltr)4N,,='----
--- ---- llr -\

cc
o
F

a
z

6
o
UJ
N

o

tr



12E.30 WIRING HARNESS & FUSES

!t
et
lrl
6a

o
t

-9lt

cn
G
o
E
cc
=

z
E
LIJ

x
UJ

o
z

o
V
(J
o

E

o
UJ
o
u)
o
lu

E
UJ

cc
ul
=o
o.

E
=
u

z

F

tr
<x(
OU
(9N
z-
F(,
t ;

*U

t
LU

il
t

z

t r -
<U
f^ :
zi ;
i - l

zy.
O

o:
uu

u
u@

VJU

az
$Jtr
t<

--vd9

f i r
ao
UX
LU

tr
U

il

z
o
F-
<;
r^ i
2>;

- . '2u

-N
n at)

LL

2
r
U
F
X
UJ
Oo
UA
FU
<=
i l<
otr

Uf

3E
i>

!F

rL

oo
oz
r-{
zL

a

- !
_L

cEo

o>

{p
UT

n

! \

LU\
2

uJ
z
=
t

o
o
L

o
U
o
a

o
F

> 1t
o ,//'/
o i/i
a ,t//

A.-;t''

cc
o
F

TIJ

2
z

-J

U

J

=
U

F

-o
tJ)

o

I



WIRING HARNESS & FUSES 12E.31

ta

LIJ
N

o

I
IL

c/)

O
o

o
o
z

a/)
3

z
=
uJ
o
(/)
o
uJ
F

LlJ

IJJ

=
CL

;

s

9
r
tr
U

il

9rn

3"l
6e

:€
a<
- l

r<
ia
-z

z_;
3a

o
o
t

U
(I

tr
3
U

;

E
3
u
;

t
Ou
!3

J" '
rT

=i

I
u

z

cc
o

a
U
I

F

U)
L

Zu

(r
U

il
ccu
zo-
Qa

FI
<=

?2
ts ' , '
z,"
85
o:
LL

)
5

-U

o
II

6
o
U)
Y
z
o-

tr
3
u
;

t
O6
Ftu
<O
-J<
At
ZN



12E.32 WIRING HARNESS & FUSES

(o
a)

l!
c{

o
t
g

ct)
v
(J

o
oo
o
z

U'
3ozo
=

?H
-H
x-
=o

== o
3o u' l
lu F
d.>
rd t
:u u. l
A*, o-/-\

v

lEE
3l l l
s=>o

o-

3
c
2

s-
En
ok
>t
Jd
ZL

Z, l ,
ooi l
zF-.
F*o
-v=
^i i*- t ru l
CC<L

Y

o
U

F

o
F

U
z
z

Y

tr

o

z
^6:O

FI

-Nz
FO
zi

-U

cu

tr
=
=

U
FF

6o
oo
az
r{
ZL

r

U
,F

UO
JL

i>
:<

.

z
^o=o
FI
<ur
-Nz
F9
ZtL

e



WIRING HARNESS & FUSES 12E-33

N
o
LIJ
N

o

-9

O
I

U
N

r
r
U

U
t

I

€

z
o
;
U

tr
L

\

-g \^ ar
E:/-PE\

'  F-  I  v t l
:  yN I
_ e)_ |

= i f\,on-#> o
:  ;G: f r t*-- . ' i  =
;  N=/',BriFV =
!  

- - :  /  

- . \={*

=---L/  - \ \  
\o

=s-==-< :q-  _-- \  I- . \ - -  
I ; t\ . \ \ |

\=\- I u

--o*' -4 ./ i
- ---------'/ / 

o

VZ E?i l :

r .2

- - r : r \ \
-  ?-  {  \

? 4 
{ -.-->-_

-:- s: {\
-c R\
; ;  r -  )Yo

-*/' ; .A(-'}5q1 2 L.
\ t f  5 'h'. I 'r*

tn
' . r  1\'.i 

- 
c

, : -  
F

et =
- ' -rL =:, '  \

-  
<c

lc >lr' "> aU -
?r?. 5t i l  bi+,  nU2, , -<--- \sPq 2*<= r  \
2=a 3:  =

hd )r-----=*- =i
,:-ft1 5l

- ) r \  r  j  \  \ - - . -

F: -'-\/t(, -  \  )  cc K\-::--' \^/ P $S,\ i (s,
; \ \
=- \

o
z

tn
Y

?,r tucc

lcc

o>
z-
=i
, , ,  Z

^xs t t l

tt,t -
F

UJ

LlJ

=

-

-
:
I

F
l

:
3
o
z
;
(r
o
o
cc
U(r

tr
=
U

t
o
-)
)
a

= E
=
U

;

E
=
U

t

E
v@

<O
J<

aL
zS



12E.34 WIRING HARNESS & FUSES

€
ci)

LIJ
R

o
t
.9
lt

o
z

U)
v
(J
o

G

R,
,n'9
==

OE
z
=a
, r ,  z

=uJ
ct l-

ot
UJ

G
UJ
o-
o
G
lJ.l
E
g

g
3
U
t

r  ( ,n
Ez-

) ;
n-
*U

v

o
U

F

F

U
z
z
c(.)

J

tr

o

<i
I r<
Ftr
th , , ,

=

z
:m
F]

z
=(,
zi

oul

5
c!
r

=
J

<@
z@
rU
f rz
X<

t

cc
o
F(,) .ul\
z:  -zL
lz'z
r*
Jq

ftX

urO
o, l

lv
LU

-o
uz
U_

>F

:)u
'ao z

-o<

U
,F
ttA
uC

rL
-d

xz
t r -

u-

a

z
^r: -
FI
<U
lN
z-.
Fg
ZL

3o
-U

cu z

,F

LU

s u7 , i
u- l

oz
r (
2T

LO

IT
|  - -
l --///
l:tt-/

tr
3
tU

;



WIRING HARNESS & FUSES 12E.35

o
o
UJ
N

o

-9

U)
Y
(J
o

E

o
o
z

v)
=
o
z
=
IJJ

a
L!

t t l

G

E
ul
=o
o-

ou)

oo
JA
f tll

RK
LIJ L

,n t'
( . :gui
f=<

ua7
t7=

rn<B

l3l
3
u

tr
=
U

;

u
3
U
t

o
uJ
-.J

=
J
J
L!

\ \
)
o
U

U
l
J
O

<=/ -
F;3
uO
>>c
=-z
9ziuuJ^

"oz
l [ ]

I f t r<
F(/)<r

o
U)

J

r

;
z

I

o
J
J

f,

U
@

F

l

(U
z
r

I

UJ uJ
.JJ

oan
TT
el

ZZ
UU
UU

lY
JC
--r-

I
_.._- lF_\d

l : {=
l:

F
O

a

/;
>-/

E
=
U
;

_____=__=_

z
3
I

t

o
UJ
o
6
J

cc

u
t

tu

)a<5Y
a-z-
7z=i
:9<e
YFJ>

ou@"n
orzt
sP;=
" .1> -o:

ri=nu
i i<6=r
42Ocnl)
I

\_
\ lol

\t;

n$:?z , -
{r- \l-,

---.-: s:-)
._' l- \)



WIRING DIAGRAMS 12F.1

SECTION 12F

WIRING DIAGRAMS
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12F-2 WIRING DIAGRAMS

WIRING SCHEMATIC SYMBOLS LEGEND

A LAMPBULBs swlTcHEs
(MANUALLY OPERATED) \O INSTRUMENTS

Code Name Max.
Amp Loc. Code Name Max.

Amp 
Loc Code i  Name Max.

Amp Loc-

B2 L.H. Rear Turn
Signal  Lamp 1.15 23s

238

S 1 Horn Button TBA 309 Generator ndrcator 0.10 92

B3 L.H. Front Turn
Signal  Lamp I  1.75

2 Auro Retract  Ant.
Sw. (Touch Conrrol) 292

3 Brake Far lure
Warning Lamp 0.10 92

B4 R.H. Front Turn
Sional  Lamn

S 3 Cruise Control  Sw 121 t4 Park Brake Warnrng
Lamp 0.10 94S 4 Cruise Control  Speed

; Restr. Sw. 122
B5 h.d.  Hear lurn

Signal  Lamp

High Beam

7 vol tmerer i  0.10 110
s5 Cruise Control  Brake

Switch 1.0
r8
t9

Temperature Gauge 102

5.0 s6
Oil  Pressure Gauoe 107

B7 Low Beam 4.58 I  165
S9 Turn Srgna Swr

l  10

|  1 l

Fuel Gauqe 105

s 13 Heated Fear Wrnoow
Swrtch iMan ual  i 20.0

142t
't 49

Tachometer 0 20 t '1 1
B9 I  nstr .  Compartmenl

Box l l lum a 4? :12e
0.83 I  1 34

12 L.H. Turn Signal
I  ndicator

810

o tz

Dome Lamp
J t l Eleclr  c Door Lock

Sw tch (Key) L.H. I  I3 Fl .H. Turn Signat i
Indicator i  O.]O 237

114

112

172

s 15 Dwelt  Qe611q1 5*;1ah zta

I  15

I  nstrument Cluster
l l lum. Lamp O-1

s 17 Hazard Warning Sw 237 I  15 Orl  Pressure Warning
Lamp 0 10 96

|  20 Coolant Level
Warning Lamp 117

| 23 Electronicspeedo 
--- 

.--;

s 20 Arr  Condi t ioner
Master Switch

249/
274

Swilch l l lum.

Front Parkin(

0.1 s 2r Air Condi t ioner Fan
Switch 15.0

264/

816 Tai l  Lamps
s22 Dimmer & Flasher Sw. rb4

25 I  Tr ip Computer
I  Disolav Modute 160817 Rear Licence P ate

l l lum. 0.83 169

Windshie d Wroer Sw 223
s26 Lighi  SwLrch 169 t26 Trrp Computer

Funct ion I  ndicator 160421
0.1 172

s29 Power Operated Side
Windoer Swrrch 344Washer Switch l lum t28 Electronic Spark

Timanq Lamo 0.1O 76Bear Quarter Lamo o.42i1 .O 132 s30 E ec:r  c Door Locks
Sw,tch (Button) 321823 Rear Compt. Lamp 0.83 tJb

t29 S13 Indicaror Lamp
(TouchConrror i  0.10 14232 Rea'Compartment

Lock Switch rJd
s24

B'5

Heat/Air  Cond.
Contr .  l l lum.

Radio l l lum.

0.05 172
r36 Back-Up Lamps

Warnrnq 1369 0.10 11434 lcn rron Switch 13
0. ' l 172

S 35 W ndsh eld Wash. Sw. 227
r37 Exte.ror I  l lum

Wa rn Ing Lamp 0.10 169uzo Light Switch l t tum. 0.1 172
828 Cigar Liqhter l i lum 0.1 172

Rear Wrndow Wiper
Sn. {Touch Control) 204

E ELEcrRoNrc MoDULEs829 Back-Up Lamps 1 .75 1' t4 38 Rear Window Washer
Sw. (Touch Controt) 07 209830 Heated Rear Window

Switch l i lum. 0l 172
N Dwe lControl  Uni t  I

s 40 Power Operated Side
Wrndow Sw. {O/r ide) 111

N 3 Power Antenna
Conrrol  Uni t 291831 Clock l l lum- Lamp 0.1 172

Engine Compartmenl
l l lum. Lamp 0.83 169

S 45 Power Operated Side
, Wrndow Sw. (4 way) 343

N 6 Coolant Level

L Warning Module 11j

UJJ Power Antenna
Switch l l lum. o.1 172

s53 Electr ic Mjrror
Adjustment Sw. 0.7

N 10 Electronac Contact
Breaker t  6q

848 Trip Computer
Controls l l lum. 0.10 72

Heated Rear Window
Sw. (Touch Control)  20.0

N 12 Radio Recerver

N19 Clock Diai ta

TFAI LER
s36 Rear Window Waper

Washer Sw. (Manuat) N21

N']

E.S.T. Cont.o Mooule
(Manua )

E.S.T Conirol  Modute
(Autcme: cr

t6

76

r) /

B 105

L.H. Rear T/S LP. ?1 33 S 14 Heater Fan Switch 264
R.H. Rear T/S LP o.6 240

SOUND PRODUCING DEVICES81 08 Stop 136p 0.5 313 N22 Trrp Comcuter
l r ' last?r f /oduleB1 16 Tai l  Lamp 2.1 169 H 1 Hor^ 3.0

8117 Rear Lrc.  Ptare l i lum. o.42 tbY H2 Badio Speaker Frcni
R.H. or Cenrre 304

N 26 !  J :ag? Srabr l rzer i0
8129 Back-Up Lamp I  O.gg 114 N28 :FLConrrolModule

POWER SUPPLY
3 Radro Soeake.

Fronr L H 304
N 29 Fu: l  Pump Module 36
N 30 q'Condrt ioner 

I
Svstem Module 256P,I Battery

6 Cyl .  1604
8 Cyl .  253A

I
1

H4 Badio Soeake.
Bea: R H 304

H 5 Fad,o Speake.
I  Flear L.H 304

H 6-T-- 
-- - 

]------

N'lod u le

P2 Generator
45 amp
55 amp
70 amp
60 amo

1
1
1
7

N 32 Rear Window Wiper/
Washer Moduie 2Oj
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WIRING DIAGRAMS 12F-3

SENSORS MOTORS
€N RELAYS, soLENotDs rr l

Code Name
Max.
Amp

Loc. Code Name Max.
Amp

Loc Code Name Y"t  Loc.Amp l

Brake Fa I  Warn- Sw. M2 Antenna f /o io. 2.Ot9.O 29 R1 Horn Relav 311
ss2 Park Erake Warn Sw. 94 M5 Taoe Plaver 30 R3 Anti -Diesel ing

Solenoid 0 5 2Ass4 Cold Feed Swrrch 30 M6 Heater I  or, ,9.  l ,4tr . r  5.0 262
ss5 T.C.S. Swrtch 30 M3 WindsheJWpe'

Motor 1 De co 224

a 4 Drstr ibutor Vacuum i
Advance Solenoid |  30

---f---ss7 O I Pressure Swrlch 96

ss8 Neutral  Siar l  Sw. 1J M9 Washer Pump l" 'o io
(Windsh ie ld ) 2.9 2?1

r  ransmrssron
De:ent Solenoid t .10 200

ss9 Back-Up Swrtch M10 Electr ic Fuel  Pump
Motor 37

F 6 Flasher Relav 235
ss10 Slop Lamos Sw 313 F - A 'Condi t ioner

3c-g'essor Clutch
255/

ss11 Arr Cond- Aux.
Fan Temp. Switch 283

M11 Air  Condi t ioner
Fan Motor 16.6

251 I
276 R E A'Coro, :oner

F:.  Re:r
o.2/
30.0

21Ol
245Arr Cond. Evap

I nler Contr .  Sw
i  255

281
M 12 lAirCondi t ioner

Aux. Fan Motor

?qq/

6 a 
';;;

Rl0lA.Ccr: :orer
I  AJr - : -  :? a/

o.2l
30.o

2581
284ss16 Coolant Level

Warnrng Sensor 117
l l  1:  Power Operated

Srde Window Motor 342 R 11 Pow.3e-: : r
Windorr  ae ar

o.2/
30.0SS 19 Transm rssi  on

Detenl  Switch 200
M 16 E,ecr.  Door Lock

'  MoIor Front R-H 8.0 23 Starter [ ' : .  S:  ?no d r3
ss20 Door Jamb Switch 134 M 17 Erecr.  Ooor Lock

l \4oro.  Front L.H 8.0
R14 Rear Comparr-en:

Lock Soleno c 14.O 138ss23 Engine Flevolut  ons
Sensor

64/
76 M18 Star ier  Nrotor

8 C,,

R16 Hazard Flasher ie,av 237
ss26 Trap Comp- Veh ic le

Speed Sensor to l
R 17 Electr ic Doof

Locks Relay
0.15/
30.0

330 /
322

ss27 Trip Computer F uel
F low Sensor 151 M20 Rear ! !1ndow

Wioer fv lo:or
3.5 '
20.4 205

R21 Heated Rear O.2i
Window Relay 30.0 149

SS26 Etect .Speedometer
I  Speed Sensor to l

M21 Rear ! ! rndo4 Washer
Pump Mo:o. 3.E 2C3

SS29 Rear Companment
Lamp Swrtch rJb

M22 Elect
Motc

Doo- Lcck
Rea'R H

e 2E Eng. ld le Sp€d Boosl  256
Solenoid (6 Cyl . )  0.45 2t1

ss30 Insi :  Compt- 8ox
I lur  Sw tch 129 M25 Elect.  Doo- Lsck

Motor Rea. L r ' l 8.0
R30 Cruise Control

Transducer Solenord
0.3i
2.2 121

)> JJ Throt:  € Valve
5wlrca t ts.5 I  I 82 M26 Elect.  Mirro.  \ 'o icr

R.H. Vertrca tc

;?F

F5:

Iniedor Valve 0.80 .  43

Elect .  Mrrrors 0 15
Select .  Relay R.H. 30.0 1E6E.F. l .  Ar F ow Seisor 55 M28 Elect.  Mrrroi  Mc:3

R.H. Hor izon:a 186ss36 Thrott le Va ve
Switch (E.F. l . )  12

a 53 i  Elect .  Mi.rors 0 15
Select .  Relay L.H. 3!  J 181M29 Elect.  Mirror f r4c:c

L.H. Vertrcal 179ss37 Camshaft  Posrt ion
Sensor 22

R 55 Arrcond. Fan C2 241,
Re ay Negat ive 3l . l  212M30 Elect Mirror l \ ' lc ic

L.H. Hor izonr. 142SS43 |  Ois i r ibutor High I
I  Tensron Sw. (6 Cyl . )  I o CI RCUIT PROTECTION DEVICES

\,f I Windshield Wrp€
Motor (  Lucas) 224

I E I  Windshield Wiper
I  Motor (Preslr te) 5.O 2 Fuse

3 Fuse

5

-

*,
SS44 W pe: Motor

Park,ng Switch 222
4SE- RESISTORS, RHEOSTATS V5546 Carb Vac Sensor 83 4 r  Fuse 

-5 
37

-{ F cApActroRs E I Heated Rear
Wrndow

1451
150

5 Fuse 25 241

6 Fuse :5 313

c2 Radto ln le ' ierence I
Supp.(Generaro,r  35\ lFl  10

e 2 lnstr .  l l lum. Bhecs:. i 45w 7 Fuse :5 1 45

E 3 Arr  Condi t ioner
Fan Resistors 276

8 FUSe 237
c a lPr imaryvol lage

I Caoaci tor  ?4

+,'1- RECTIFIERS

9 Fuse ,  15 136
E 4 CAarL'ghter 10 Fuse '5 32
E5 Orl Pressure Senoer 108 11 Fuse 201

D 5 Air  Cond. Clutch
Protect-  Diode :62

E6 Coolant Temperature
Sender (8 & 6 Cv .) 103 Fuse I5 125

E7 Fuei Level  Sender
Sedan
Wagon 105

F use ?.26
D 3 Elect  Instruments

Drsplay 5.0 9e 14 F use
3 

"oo

MISCELLANEOUS ITEMS
E9 Bal last  Resrstor 1.8 22 t5 r  use 262
E 1l Transistor Load

Bes istor 101
G P, O Side Windows za 346

X 1 Js: 'buto '
.ST 63

P Antenna Molor F o 291

63
tr 13 Crurse Control

Transd. Resist . 40 121
R Fusrble Lrnk (E.F. l . )

TRANSFORMERSX3
o

6i

tr 6 Coolant Temp.
Sensor (EST & EFI)

47t
18

G I  lqn.  Co, l  (6 & 8 Cvl . ) t .5 62

X4 Conneci  a:  _: 'Tesl
i  81
i
l

E 15 
.  Auxrrrary 1! l "T 1 _ 

49

l



12F.4 WIRING DIAGRAMS

SYMBOLS USED IN VK WIRING CIRCUIT DIAGRAMS

o

a

c

d

FIXED CONTACT

FIXED CONTACT (UNDER POWER)

FIXED CONTACT
(UNDER POWER THRU RESISTANCE)

MOVABLE CONTACT

SIMULTANEOUSLY
MOVABLE CONTACTS

FUSE

a
fl
r  x ' r
t r  I
r9, l
L?J

LIGHT BULB

SPEAKE R

d{ HORN

I
tr-r
q
b

I
T

1
o'

+!
t=l

FUSIBLE LINK

SPARK PLUG

E€ RELAY

I

<" RHEOSTAT

.  LOCATION OPTIONAL

^ LocATtoN FtxED By REstsrANcE

SWITCH
CONNECTOR BODY WITH
FEMALE TYPE TERMINALS

MAGNETIC SENSOR

-_1 

MALE TypE TERMTNALS

lc ol  StMPLtFtED VtEW OF
]"ol  AcONNEcToRBODY

io of= _\_ 
RED = LOCATTON & COLOUR

OF LEAD

{F

i

@

@

@
c

DIODE

RESISTOR

SOLENOI D

MAGNETIC INSTRTJMENT

THERMAL INSTRUMENT

ELECTRONIC MODULE

ELECTRIC MOTOR

I
l - l -

I

t
I

+-

SIMPLIFIED VIEW OF AN ELECTRICAL
COMPONENT (WITH 2 MALE
TERMINALS)

EARTH FROM COMPONENT
TO VEHICLE BODY

I

EARTH THROUGH EARTHING
LEAD TO VEHICLE

ALL SWITCHES SHOWN IN "OFF" POSITION
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WIRING DIAGRAMS 12F-5
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12F.6 WIRING DIAGRAMS
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WIRING DIAGRAMS 12F.7
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12F.8 WIRING DIAGRAMS
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WIRING DIAGRAMS 12F-9
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WIRING DIAGRAMS 12F-11
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WIRING DIAGRAMS 12F-13
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WIRING DIAGRAMS 12F-15
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WIRING DIAGRAMS 12F-17
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WIRING DIAGRAMS 12F.19

tu

E

rh

an

E
G

Ot

J

G
o-

lt
N

ctl
lt

i
; -
; -
;

: ;

zr

-.-
i : -

. l

i

\ /'-
A D,;t !^ ,

lo i  j r r
\"\#,,.,

.i_/

9<<1FZ

a

5^ {r_r .  t ;n
1'

L

.r,

=
;:

1

--a-

I
YL

;

11:: :
11, l l :
,li,' ; ,

z

<o

x! l

-z

- -
:

r i ; l tc t6Ft9(f f l

r t-r r-. :r Ll ii'a -
- ' - l l

tu '
l f  .5*o. . r^0,- ,

.1]1.]'L+.Hl'1. Iir = .
,  ]o=

Oo

,OlO rnt ] t  z<

L-riU rrlrr! 5 <

3:

a

Sl l

I

ttrj

!  rcvre- *



WIRING DIAGRAMS 12F.21
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WIRING DIAGRAMS 12F.23
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WIRING DIAGRAMS 12F.25
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