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FOREWORD

The information in this Suppiement, 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, Improved Perfcrmance
L6 & V8 Engines Service Manual M38338 and VH Series
Service Manual Suppiement M38731, provides new spec-
ifications and new service procedures for Holden Com-
modore and Holden Calais VK Series vehicles.

Transmission, front brake and rear axie 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 Index 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 of Special Service Tools, where required, are
also included at the end of Sections.
Service Tools, unless otherwise specified, are available
from:
@ Kent-Moore Australia Pty. Ltd.

Unit 3, 9 Pioneer Avenue,

Thornleigh. N.S.W. Australia. 2120.

Telephone (02) 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 of publication approval.
The right is reserved to make changes at any time
without notice.

EFFECTIVE: MARCH, 1984.
SERVICE MANUAL NO. M39101
1.S.B.N. 086836 009 0

PRINTED IN AUSTRALIA
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1. GENERAL DESCRIPTION

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
8VvK19 Commodore SL Sedan 4 door, 6 window
8VK35 Commodore SL Station Wagon
8VL19 Commodore Berlina  Sedan 4 door, 6 window
8VL35 Commodore Berlina  Station Wagon
8VX19 C(Calais Sedan 4 door, 6 window

The 3.3 litre L6 engine, equipped with Electronic Spark
Timing (EST), is the base engine for SL and Berlina
models, and the 3.3 litre L6 engine equipped with
Electronic Fuel injection (EFI) is the base engine on
Calais modeis.

The three speed Trimatic Automatic Transmission is
standard equipment on Calais and Beriina models and is
available as an option 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.
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2. MODEL AVAILABILITY & BASE EQUIPMENT

[ TRANSMISSiON REAR
BODY MODEL No. OF i AXLE
STYLE NO. MODEL NAME DOORS ENGINE; SHIFT | RATIO TYRES WHEELS
TYPE LOC. Ha |
Sedan 8VK19 | Commodore SL 4 3.3 EST 4 Speed Manual Floor 3.08 BR78S14 | 5.50 JUX 14 Steel
S/Wagon 8VK35 | Commodore SL 5 3.3 EST 4 Speed Manual Floor 3.08 CR78S14 | 6.0 JUX14 Steel
Sedan 8VL19 | Commodore Beriina 4 3.3 EST ! 3 Speed Auto Floor 3.08 CR78S14 | 6.0 JUX14 Steel
S/Wagon 8VL35 | Commodore Berlina 5 3.3EST 3 Speed Auto Floor 3.08 CR78S14 | 6.0 JJX14 Stee!
Sedan 8V X19 | Calais 4 3.3 EFI 3 Speed Auto Fioor 3.08 P205/ 6.0 JUX15 Alloy
B0HR15
3. POWER TRAIN COMBINATIONS
REAR AXLE RATIO : 1
ENGINE TRANSMISSION MODEL FIRST GEAR
TYPE AVAILABILITY RATIO : 1 BASE PERFORMANCE
SL Sedan
SL Station Wagon
d M | . .
4 Speed Manua Berlina Sedan 3.50 3.08
Berlina Station Wagon
3.3 Litre oL Sfi‘sedc\;‘ )
Six Cylinder 5 Speed Manual a' on Wago 3.24 3.36
EST Berlina Sedan
Berlina Station Wagon
SL Sedan
3 Speed Automatic SL Stapon Wagon 2.31 3.08
Berlina Sedan
Berlina Station Wagon
3.3 Litre SL Sedan
Six Cylinder 3 Speed Automatic Berlina Sedan 2.31 3.08
EFI Calais
5.0 Litre .
I . . .
Eight Cylinder 3 Speed Automatic AH Models 2.31 2.60 3.08
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4. ENGINE DATA

@ R.P.M.

ENGINE DESIGNATION 3.3 LITRE 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 6 6 8

BORE x STROKE — mm 92.075 x 82.550 92.075 x 82.550 101.60 x 77.775
TAXABLE H.P. RAC or SAE 315 315 51.2
POWER K.W. DIN 86 kw @ 4200 106 kw @ 4400 117 kw @ 4000

TORQUE Nm DIN

232 Nm @ 2400

266 Nm @ 3200

336 Nm @ 2400

@ R.P.M.
5. EXTERIOR DIMENSIONS
BODY SEDAN MODELS STATION WAGON MODELS

DIMENSIONS 8VK19 8VL19 8VvX19 8VK35 8VL35
OVERALL LENGTH 4713.5 47135 4713.5 1 4716.5 4716.5
OVERALL WIDTH 1722 1722 1722 1722 1722
OVERALL HEIGHT 1378 1374 1360 1401 1465
WHEELBASE 2668 2668 2668 2668 2668
OVERHANG — FRONT 922.5 922.5 922.5 922.5 9225
OVERHANG — REAR 1123 1123 1123 _1126 1126
TREAD — FRONT 1451.3 145613 1451.3 1451.3 1451.3
TREAD — REAR 1416.5 1416.5 1416.5 1440 1440

Dimensions in mm
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6. SERIAL NUMBERS

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

6.1 LOCATION OF IDENTIFICATION
PLATES

Plates are attached to the left side wheelhouse reinforce-
ment and the front panel upper (refer Fig. 0A-1).

SAFETY COMPLIANCE PLATE - Refer Fig. 0A-2.
BODY AND OPTION IDENTIFICATION PLATE - Refer l

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:
Fig. 0A-2.
AUSTRALIAN DESIGN 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.

Refer

6.3 BODY & OPTION IDENTIFICATION
PLATE

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

MODEL:

Combination of letters and numbers identifying the
Body, Model and Style.

BODY NO.:
Reference number followed by Assembly Plant Suffix.

A - Adelaide M - Melbourne
NZ - New Zealand
TRIM:

Exterior Paint Colour and Trim combination.
PAINT:

Exterior Paint Material and Colour identification.
BUILT:

The date of manufacture by calendar month and year
in which the body shell and power train are
conjoined and the vehicle is driven or moved from
the production line.

|

Figure 0A-1

THIS VEHICLE WAS MANUFACTURED BY
GENERAL MOTORS-HOLDEN'S LIMITED
TO COMPLY WITH AUSTRALIAN DESIGN RULES NOS.
1,2,3A,4D,58,6,7,8, 10B, 11, 12, 14, 15, 15, 18A, 20
21, 22A, 23A, 24, 25A, 27C, 28A, 29, 31, 34
HOLDEN
VK SEDAN

3-84 AVK000001A \
GVW Kg SEATING CAP. 5

THIS PLATE IS AFFIXED WITH THE APPROVAL OF THE
AUSTRALIAN MOTOR VEHICLE CERTIFICATION BOARD

Figure 0A-2

Bl ENG. 44

GENERAL MOTORS—HOLDEN'S LIMITED
CORRESPONDENCE MUST BEAR THESE NUMBERS

MODEL: VK8VL19

BODY NO.: 621423A

TRIM:

PAINT:

BUILT:
TRANS. M40

1442-63X
567-30518
MARS84

AXLE GU4
MADE IN AUSTRALIA

Figure OA-3
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6.4 VEHICLE IDENTIFICATION The significance of these characters or blocks of
NUMBERING SYSTEM characters is explained below, using as an example
. . . . identification number:-
The Vehicle Identification Numbering System (V.LN.) is
based on the uniform Car Model Designation System. 8L 19 L D L6 00025 K
This is to identify the vehicie in one coded series of
characters.

[ GENERALMOTORS-HOLDEN'S LIMITED |

€8L OLD LQQ_Q_()_Z_SK%
MODEL DESIGNATION I: === ]
Division
Degree of Luxury
Body Style Code
ENGINE CODE
MODEL YEAR CODE
ASSEMBLY PLANT CODE
SERIAL (Sequence) NUMBER

SERIES CODE

1,

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 Identification
19 - Sedan (4 door, 6 window)
35 - Station Wagon

ENGINE CODE
5th Character - L - Engine identification Code.
L - 3.3 litre EST K - 3.3 litre EFI T - 5.0 litre "

MODEL YEAR CODE
6th Character - D - Identifies 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 Identification Code:-
J1 thru J9 - Melbourne L1 thru J9 - Adelaide

SERIAL (Sequence) NUMBER
9th to 13th Character - 00025 - Sequential Production Serial Number.
NOTE: This designates the Serial Unit Number at each Vehicle Plant, starting at
(00001) and continues in Numerical Sequence regardiess of vehicle type.

SERIES CODE
14th Character - K - GMH Limited Model Code Designation for each Model Programme.
eg. 'VK'.

Figure OA-4
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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.

T

AVK 000001 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.

| ENGINE NUMBER PREFIX ENGINE TYPE

‘ VL 3.3 litre EST

: VK 3.3 litre EFI
| VT 5.0 litre Automatic

Figure 0A-5

7. ADDITIONAL GENERAL INFORMATION

ELECTRICAL TRANSIENTS AND RADIO
FREQUENCY INTERFERENCE

Electronic circuits are used in VK Series models to
perform a number of functions associated with electronic
instruments, electronic fuel injection and electronic spark
timing. These circuits can be damaged or cause malfunc-
tion by electrical transients or excessive radio frequency
(RF) radiation.

RADIO FREQUENCY INTERFERENCE

One of the chief sources of RF interference 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
connectors.

Capacitors and choke coils.

Metal braid for 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 connectors with un-
suppressed types.
Do not remove or reposition interference sup-
pression filters or capacitors.

tension cables and
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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. IGNITION COIL

9. HORN

10. INDICATOR WITH VOLTAGE
STABILIZER
{e.g. FUEL GAUGE)

ADDITIONAL SOURCE OF INTERFERENCE;
POOR ELECTRICAL CONNECTIONS

BETWEEN THE VARIOUS METAL PARTS
OF THE VEHICLE {e.g. BETWEEN THE
ENGINE AND FIREWALL).

Figure 0A-6
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SECTION OB
LUBRICATION

Ref. Subject
1. GENERAL INFORMATION ...............
1.1 RECOMMENDED LUBRICANTS
1.2 BRAKE FLUID REPLACEMENT

1. GENERAL INFORMATION

This section provides details of the lubricants specific to

VK series vehicles.

Instructions on the time or distance intervals at which

Page

Ref. Subject Page
AIR CLEANER 0B-2
FUEL FILTER 0B-3
COOLING SYSTEM 0B-3

services should be camied out are contained in the
Service and Maintenance Section of the VK Series
Owner Handbook.

CAPACITIES
ENGINE SIZE CAPACITY
Engine — Service Refill . .. ............. 3.3 Litre 3.7 Litres
5.0 Litre 4.33 Litres
Addfor Oil Filter . ... ................ ALL .3 Litres
Manual Transmission
(Production Option MC6) .......... 3.3 Litre EST 1.6 Litres
Manual Transmission
{Production Option M76) . .......... 3.3 Litre EST 2.75 Litres
Automatic Transmission {Dry) (Inc. Converter) 3.3 Litre 6.1 Litres
5.0 Litre 8.7 Litres
Service Refill . . ...... ... ... ... ..... 3.3 Litre 2.3 Litres
5.0 Litre 2.3 Litres
Cooling System . . .. ... ... ........... 3.3 Litre 8.5 Litres approx
5.0 Litre 12.0 Litres approx
Brake Hydraulic System . . . . ... . ........ ALL .62 Litres

10
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1.1 RECOMMENDED LUBRICANTS

GMH
COMPONENTS ! SPECIFICATION LUBRICANTS
Engine
3.3 Litre EST : SE Qils For grades and application, refer Fig. 0B—1
3.3 Litre EFI l SE Qils For grades and application, refer Fig. 0B—1
© SF Qils for severe service.
Refer Owners Handbook.
5.0 Litre SE Qils For grades and application, refer Fig. 0B—1
Manual Transmission
Production Option MC6 HN1046 . SAE 80W90
Production Option M76 HN1855 Castrol Gear Qil 80W
Automatic Transmission GM3985286 DEXRON II Automatic Transmission Fluid
Rear Axle HN1181 if unavaiiable EP SAE 90
Rear Axte L.S.D. HN1561
Power Steering GM9985286 DEXRON II Automatic Transmission Fluid
Brake System HN1796 Polyglycol Brake Fluid to GM Specification HN1796

20W-30 \

20 W-40

20 W-50
| ] ] | | ]
-10° 0% 10° 20° 30° 40° 50°

DEGREES — CENTIGRADE

Figure 0B-1

1.2 BRAKE FLUID REPLACEMENT

The polyglycol brake fiuid used in VK Series models is
hydroscopic and absorbs moisture from the air through
the brake hoses etc. The boiling resistance of the fluid
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 Operation
2.1 in this Supplement.

1.3 AIR CLEANER

The air cleaner element may be partially cleaned of dust
by lightly tapping the element. It should not be washed or
oiled. The time or distance intervals at which the element
reguires servicing depends on the vehicle operating
conditions. Under dusty conditions, the element should be
checked for restriction more often that for normal city
operation.

11
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The air cleaner element should be replaced at the time
or distance interval specified in the VK Series Owner
Handbook.

Service Instructions for the removal and installation of 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 with electronic spark timing, a fuel
filter is located in the suction side of the fuel line and
attached to the right hand fender panel. Refer Fig. 08-3.
On electronic fuel injected vehicles, the fuel filter
(Fig. 0B-4) is located on the pressure side of the fuel
pump and attached to the floor pan of the vehicie, in
front of the differential.

Fuel filters should be replaced at the time or distance
intervals specified in the VK Series Owner Handbook.
Service Instructions for the removal and installation of the
fuel filter on electronic fuel injected vehicles are covered
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% to 3.0% (by volume) of corrosion
inhibitor to GMH specification HN1108.

It is recommended that the coolant be drained, the
system flushed and refilled with clean water and inhibitor
mixture at the time and distance intervals set out in the
VK Series Owner Handbook.

Refer to Service Operation 2.2, Section 6B ’Cooling
System’ of this Supplement for details.
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SECTION 1A

BODY
CONTENTS OF THIS SECTION

Ref. Subject Page Ref.  Subject Page
1. GENERAL INFORMATION ....coooeeeecrnennns 1A-1 6. SEATS & SEAT BELT ASSEMBLIES........... 1A-31
2 UNDERBODY 1A-3 7. EXTERIOR ORNAMENTATION .................... 1A-39
3. FRONT END 1A-9 | 8. ROOF RACK 1A-51
4. REAR QUARTER 1A-19 t 9. BODY ELECTRICAL 1A-53
5. STATIONARY GLASS 1A-21 10. SPECIAL TOOLS 1A-67
INDEX
Ref.  Subject Page ‘ Ref. Subject Page
1.1 GENERAL DESCRIPTION......cccevniccememeiemsnanes 1A-1 1.2  SERVICE NOTES 1A-1
1.1 GENERAL DESCRIPTION pupe—

This Section contains descriptions and procedures for
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
efficient 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 fumbar 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

CAUTION: As a sound deadening medium, a small
volume of polyurethane foam is installed into the upper
section of the rear body pillars of VK Commodore
sedans, as illustrated in shaded areas in Fig. 1A-1.
During normal service, there is no risk associated with its
use. However, when polyurethane is subjected to high
temperatures such as during welding or naked flame
cutting, this material can release black pungent fumes.
During repair of these parts of the body structure

13
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QUARTER INNER

EXT. PANEL7
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SEAT BELT
ANCHORAGE HOLE

Figure 1A-1

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

IMPORTANT: Whenever items such as body side
mouldings, Dealer name plates, mud/spiash 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
instailations 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 effects of
’add-on’ equipment.

CAUTION: To avoid damage when servicing instrument
panels, frames, instrument clusters, etc., it is essential to
handle these components with the utmost care.
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2. UNDERBODY

INDEX
Ref.  Subject Page Ref. Subject Page
21 UNDERBODY DIMENSIONS & HOIST 2.4 SHROUD LOWER TRIM - RIGHT & LEFT
LOCATIONS 1A-2 HAND 1A-6
2.2 TRANSMISSION CONSOLE - MANUAL...... 1A-3 Remove 1A-6
Model - 'SL’ 1A-3 Reinstall 1A-6
Remove 1A-3 25 ROCKER PANEL COVER - RIGHT &
Reinstall 1A-3 LEFT HAND 1A-6
Models - Calais & Berlina fitted Remove 1A-6
with Power Operated Side Reinstall 1A-6
Windows 1A-3 2.6 FLOOR COVERING 1A-7
Remove 1A-3 Remove 1A-7
Reinstall . 1A-3 Reinstall 1A-7
2.3 TRANSMISSION CONSOLE -
AUTOMATIC 1A-5
Remove 1A-5
Reinstall 1A-5

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
rear 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
FOWER 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 rearwards to
disengage front end of console from attaching
bracket (refer Section B-B, Fig. 1A-3) remove con-
sole assembly.

Reinstall
Reverse removal operations.

15



1A-4 BODY

cAP— o © @A/—WIPER/WASHER SWITCH ASM.
[4PLACES) |
K, HEATED REAR WINDOW
&scnew ——® - SWITCH ASSEMBLY
(4 PLACES) I 0 |

GEARSHIFT LEVER
CONTROL BOOT

RETAINER
(9 PLACES)

SECTION A~A

N BOOT STRAP TO BE PLACED \O
T TOWARDS FRONT OF CAR SEAL SCREW WITH NON-PORITE
T OR EQUIVALENT NON-HARDENING
SEALER.
view A]
& 24—-34Nm Ew (4 PLACES)
Figure 1A-2
BEZEL CAP

TRANSMISSION CONTROL COVER FOR AUTO TRANS

CONSOLE COVER
GEARSHIFT CONTROL

REFER FIG. 1A—4
EXTERIOR REAR ~ LEVER BOOT

VIEW MIRROR

BEFORE INSTALLATION APPLY I
SWITCH ASM. , %ﬁ NEOPRENE CEMENT TO INSIDE 4
& OF BOOT OVER AREA SHOWN FRONT OF 4
5 THUS m
7 Boo : CONSOLE ASM, ™/
U P ASTENING S /~FOR CONNECTION DA
: - ) | 12E e R 4
X cLIp \‘a@ REFER SECTION 12 e N
FOR CONTINUATION

.
REFER SECTION 126~ ----—

VIEW @

ELECTRIC DOOR
WINDOW REGULATORS
SWITCH ASSEMBLY

SECTION B—B

;CARPET

AN

TRANSMISSION
CONSOLE ASM.

APPLY TRIM ADHESIVE
OVER AREA SHOWN
THUS W

POINT ‘A’ J

/

; - - \W
- PR N
- ““"«Q,w.\@‘/_ SPEED NUT ; -

73
T

N

K

J

]
-
=4 T

- o SECTION A—A
2N 15 -2.0Nm

Figure 1A-3
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BODY 1A-5

2.3 TRANSMISSION CONSOLE -
AUTOMATIC

Remove

1.
2.

Disconnect battery ground cable.

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.

Remove gear lever location indicator scale from
console (refer Sections A-A and B-B, Fig. 1A-4).

On ’SL’ models, remove screw cover buttons and
screws securing front and rear end of console to
transmission tunnel (refer Fig. 1A-2).

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-B, Fig. 1A-3) then remove screws.

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

Reinstall

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

CONSOLE CAFP —-

B
AUTO CONSOLE \MA
SCALE B <

WITH GEAR SHIFT LEVER
IN NEUTRAL, ALIGN 'N" ON
SCALE WITH INDICATOR

ARROW ON COVER BEFORE\\
RETAINING SCALE. ~

CONTROL LEVER
OPENING COVER

SECTION A—A

RETAIN SCALE
AS SHOWN

)

secTion B--B

/— CONSOLE CAP

sectioNn C—C
(4 PLACES)

TRANSMISSION SELECTOR INDICATOR — TRIMATIC AUTOMATIC TRANSMISSION

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 finishing lace and weatherstrip
assembly from door opening pinchweld flange (refer
Section A-A, Fig. 1A-6).

2. Using a fabricated trim clip removal tool (refer
Special Tool Sectior) located between shroud lower
trim and shroud panel and directly under fastener
head (refer Sections B-B and F-F, Fig. 1A-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 fiange
(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
mailet, 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.

REAR ROCKER
i\ XPANEL COVER

FRONT ROCKER
PANEL COVER

i B =

ROCKER PANEL COVER INSTALLATION

/ i . :?_—_%

~d SECTION A—A SECTION B—B secTioN C—C

Figure 1A-5
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BODY 1A-7

RH LOWER TRIM FINISHING LACE &
SHROUD WEATHERSTRIP ASM.;

CARPET PROTECTOR /
FLUTED FACE DOWN. T /

SECTION A—A

D FASTENER
LH LOWER TRIM v / ONE PIECE FLOOR CARPET SECTION B—B
SHROUD R NOTE: SERVICE REPLACEMENT (RIGHT SIDE ONLY)
C — TWO PIECE
TRANSMISSION ,_ =
ROCKER PANEL CONSOLE — / - ‘
COVER LOWER TRIM—
TRIM secTioN F—F s8vk
SHROUD
\ FASTENER {LEFT SIDE ONLY)

CARPET
ATTACHING
PLUG
12 PLACES
secTion C—C secTion D—D secTion E—E SECTION F—F s8vt, x
(LEFT SIDE ONLY]

Figure 1A-6

2.6 FLOOR COVERING ]
REMOVE ~INSTRUMENT Ve

1. Disconnect battery ground cable.

2. Remove front end rear rocker panel covers and
shroud lower trims (refer 2.5 and 2.4 in this Section).

3. Remove transmission console (refer 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.

6. Remove front seat belt retractor covers and seat belt
inner and outer, lower attaching boits (refer 6.3 in
this Section).

7. Using a fabricated trim clip removal tool (refer
Special Tool Section) located between edge of
carpet and rocker panel and directly under head of
carpet attaching plug, prise plugs from rocker panels
(refer Section C-C, Fig. 1A-6) then remove floor
covering.

REINSTALL
Reverse removal operations.

4
. L | OWER INSTRUMENT
NOTE: Separate front and rear floor coverings are PANEL EXTENSION

available from GM P & A as Service Replacements.

HEATER CASE TO PANEL
COVER ASM.

Figure 1A-7
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BODY 1A-9

3. FRONT END

INDEX
Ref. Subject Page Ref. Subject Page
3.1 SERVICE NOTE 1A-9 34 INSTRUMENT PANEL LOWER - RIGHT
3.2 INSTRUMENT PANEL LOWER TRIM - HAND 1A-16
RIGHT & LEFT HAND 1A-9 Remove 1A-16
Remove 1A-9 Reinstall 1A-16
Reinstall 1A-9 3.5 INSTRUMENT PANEL LOWER - LEFT
33 INSTRUMENT PANEL PAD ........ccccccnveinenne- 1A-10 HAND INCLUDING RADIO AND
Remove 1A-10 RADIO/CASSETTE PLAYER RECEIVER.... 1A-16
Reinstall 1A-10 Remove 1A-16
Reinstall 1A-17
3.1 SERVICE NOTE REINSTALL

CAUTION: To avoid damage when servicing instrument
panels, frames, instrument clusters, etc., it is essential 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 fabricated
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) removing trim.

NOTE: Removal of right hand lower trim necessitates

disengagement of adjustable strap which partially secures

trim to steering column (refer Section D-D, Fig. 1A-8).

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.

TRIM CLIP
— 5 PLACES R/SIDE

/\
i

SUPPORT CAP

e —

1
—~=—"— ENSURE TRIM BOARD IS
ASSEMBLED IN ACCELERATOR
PEDAL SUPPORT CAP AS SHOWN

secTion B—B

WIRING HARNESS
GROMMET?‘\\\:\
'—(“ 1 \_//”

TRIM BOARD TO BE —

ASSEMBLED INTO
WIRING HARNESS
GROMMET

secTion C—C

secTion D—D

— 4 PLACES L/SIDE EXC.CB0 "\ ¥==_
n — 2 PLACES L/SIDE & C60 ,N\\
I 3 5 N
< T
X‘\ \
L\M j
LOWER PART -
INSTRUMENT
TION A—A
PANEL SEC A
LH INSTRUMENT—7
ﬁggi'[ERATOR7 PANEL LOWER TRIM
4 8VX & C60

3 . -};‘ SR /B
/ e Ry -2
RH INSTRUMENT — 3 =N
PANEL LOWER TRIM &7
ADJUSTABLE \
STRAP —\j N\

RETAIN FRONT EDGE OF INSTRUMENT —
PANEL LOWER TRIM RIGHT SIDE TO
STEERING COLUMN DASH PANEL SEAL

H%&%zi WITH ADJUSTABLE STRAP.
= EXCESS STRAP TO BE

TUCKED AWAY OR TRIMMED.

Figure 1A-8
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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).

3. Remove screws securing instrument frame, centre air
outlet nozzle and touch panel from instrument cover,
disengage electrical connectors from main wiring
harness (refer Fig. 1A-10) then remove frame
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 Fig. 1A-
11) ease assembly rearward then disengage electr-
ical connectors and on all models, except those with
electronic instruments, the speedo cable from
speedo head (refer View A, Fig. 1A-11) then remove
instrument assembly.

6. Remove instrument location cover (refer Fig. 1A-11)
front radio speaker grille and speaker assembly (refer
View B, Figs. 1A-12 and 1A-13).

7. Using a fine bladed screwdriver, carefully prise right
hand and left hand upper and lower inserts from
within side vent upper outlet assemblies prior to
removing screws securing upper air outlet assemblies
to instrument panel pad assembly (refer Fig. 1A-14)
then remove outlet assemblies.

8. With instrument panel compartment open, remove
screws securing rearward edge of instrument panel
pad to instrument panel brace (refer Fig. 1A-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). Using
the same tool with a 630 mm extension installed on
the left hand attaching nut (use left hand upper air
outlet aperture to gain access) loosen off left hand
nut.

10. Ease pad rearwards, disengaging pad studs from
instrument panel slotted brackets. With left hand of
instrument panel pad raised, remove pad assembly
from vehicle.

REINSTALL

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

é 3.6 -46Nm

LOWER STEERING
COLUMN COVER

UPPER STEERING
COLUMN COVER
3

A\ 3pLACES

Figure 1A-9
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1A-12 BODY
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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. 1A-10), disengage electrical connectors
from main wiring harness then remove frame
assembly.

3. Using 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 outlet assembly to instrument panel pad
(refer Fig. 1A-14) then remove outlet assembly.

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

5. From 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, then
dimmer control from right hand instrument 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 (refer 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-15) then re-
move compartment.

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

7. Remove left hand upper side vent outlet (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. 1A-10)
disengage electrical connectors from front end wiring
harness, then remove frame assembly.

BUMPER

S
INSTRUMENT PANEL —
COMPARTMENT

Figure 1A-15
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BODY 1A-19

4. REAR QUARTER

INDEX
Ref.  Subject Page Ref.  Subject Page
41 QUARTER WINDOW INNER UPPER TRIM 1A-19 Remove 1A-19
Models - 19 Body Styles .........cc.c.c..c. 1A-19 Reinstall 1A-20

4.1 QUARTER WINDOW INNER UPPER

CUSHION ASM.— REAR FLOOR
TRIM RETAINER BRACKET
MODELS - 19 BODY STYLES / }
Remove
1. Depress front edge of rear seat cushion assembly n
then ease assembly rearwards to disengage assemb- =N a1
ly retainer from brackets attached to the floor (refer NI — ﬁ;ﬁ L7

Section A-A, Fig. 1A-16) remove and place assembly

onto a clean protected surface. X
NOTE: On rear seats fitted with head restraints, it is ~ B~
necessary to remove the head restraints and guide
sleeves (refer 6.4 in this Section) prior to removal of rear

SECTION A—A

REAR
seat baclf assembly. . COMPARTMENT
2. Unclinch tabs securing seat back frame to rear FRONT PANEL
wheel-houses (refer View A, Fig. 1A-16). BRACKET

3. Lift seat back frame from retaining brackets attached
to the rear compartment front panel (refer Section

B-B, Fig. 1A-16) then place rear seat back assembly ~——
onto a clean protected surface. SEAT BACK /N//L
RETAINER 4b CLINCH
‘y OVER TAB
secTioNn B—-B \
K .

ot
view [A]

Figure 1A-16

4. Remove rear seat belt upper attachment (refer

Section B-B, Fig. 1A-17). SPACER
. // COVER

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. 1A-18) on side from which quarter window trim
is to be removed.

6. Ease rear door opening finishing face from leading
edge of quarter window inner upper trim, then using
a broad bladed screwdriver located between trim and
quarter inner panel, adjacent to trim fasteners (refer
Sections A-A and B-B, Fig. 1A-19) carefully prise
fasteners and tim from rear quarter inner upper
panel.

Reinstall
Reverse removal operations.

NOTE: Damaged barbs on trim pane! fasteners require
fastener replacement.

AN REAR PARCEL
AN SHELF TRIM

FASTENER
(3 PLACES)

SECTION A—A

Figure 1A-18

~QUARTER
WINDOW

INNER UPPER
TRIM

N

SECTION B—B
(1 PLACE R/L)

SECTION A—A
{4 PLACES R/L)

Figure 1A-19
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BODY 1A-21

5. STATIONARY GLASS

INDEX

Ref. Subject Page Ref. Subject Page
5.1 DESCRIPTION 1A-21 54 TAILGATE WINDOW 1A-28
5.2 SERVICE NOTES 1A-21 Minor Water Leak Correction............ 1A-28
53 REAR QUARTER WINDOW ASSEMBLY.... 1A-22 Short Method 1A-28
Models - 19 Body Styles .................... 1A-22 Remove 1A-28
Remove 1A-22 Reinstall 1A-28
Quarter Window Aperture Check .... 1A-23 Long Method 1A-29
Reinstall 1A-23 Remove 1A-29
Short Method 1A-23 Reinstall 1A-29

Long Method .......ccameeeeenceecene 1A-25

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 gperture flanges with a self curing
metal to glass urethane adhesive.
In 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. 92018612 'Long Method’. The repair kit for this
operation contains:

300 mi Urethane Adhesive.

25 ml Glass Primer - Clear.

25 mi Glass Primer - Black.

25 ml Body Primer. 435-56

Necessary applicators.

Instructions.

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 REQUIRED (Not part of
package)

Appropriate mouldings as required.

A second method for 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 for the
reinstallation 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.
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The repair kit developed to service this Short Method or
Minor Water Leak correction is part number 92018611
and contains:
300 ml Urethane Adhesive.
25 mi Clear Glass Primer.
25 mi 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
TIMES WHEN OPERATING WITH GLASS.

NOTE: Skinning (partial curing) of the urethane com-
mences after exposure to the atmosphere. At 23°C and
50 % relative humidity, skinning commences after
30 minutes. Therefore, installation of taiigate 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.
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5.3 REAR QUARTER WINDOW
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. If 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 remains on
quarter 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 off leading edge of roof drip gutter rear
moulding from garnish moulding (refer Section AM-
AM, Fig. 1A-20).

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

4. Remove remaining screws securing garnish moulding
to rear quarter aperture (refer Fig. 1A-21) then
remove garnish mouiding, which is attached to the
outer surface of the glass with four (4) short strips of
butyl, centraliy spaced at top, bottom and sides of
garnish moulding (refer View H, Fig. 1A-22) then
remove garnish moulding.

REAR ROOF DRIP
GUTTER MOULDING

\ \
QUARTER WINDOW GARNISH

MOULDING ASSEMBLY
SecTioON AM—AM

QUARTER WINDOW
/GARNISH MOULDING

SCREW

\ LOWER QUARTER WINDOW
REVEAL MOULDING

SECTION AN—AN

Figure 1A-20

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

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

7. If original glass is to be reinstalled, place glass on a
protected bench or holding fixture and using a sharp
scraper, carefully remove original urethane from
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
prevent the adhesion of new urethane/silicone.

QUARTER WINDOW APERTURE CHECK

Thoroughly check rear quarter window aperture flange to
ensure that no surface irregularities exist. Correct any
that do. If 'Short Method’ glass installation is being used,
check original urethane on flange for looseness or voids.
Where these exist, cut away any loose urethane 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.
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2. Thoroughly clean surface of glass to which new
urethane/silicone is to contact (including edge of
glass). Use clean cloths with a suitable oil-free
cleaning solvent, such as Prepsol or equivaient.

URETHANE ONLY

3. Using an applicator in Kit, apply HN1747 (clear glass
primer) around entire perimeter of glass edge and
12 mm in from edge of glass. This is a wipe on/wipe
off operation, using clean lint free cloths (refer View
E, Fig. 1A-24).

URETHANE ONLY

4. Using a second applicator, apply HN1748 (black-out
glass primer) around entire perimeter of glass edge
and on glass bonding surface (refer View G, Fig.1A-
24). Allow primer to dry for 15 minutes. Avoid
touching primed area of glass.

5. 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 located on
garnish moulding recess.

6. Apply a smooth continuous bead of urethane/
silicone between centre and outer edge on top of
original urethane and around entire perimeter of body
opening. Silicone bead should be a minimum of
6 mm in diameter.

7. Install glass and garnish moulding assembly into rear
quarter window aperture, applying sufficient 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. If water leak is evident, remove
garnish moulding and apply additional silicone to leak
area, using a flat bladed tool to work fresh silicone into
the source of the leak, then install garnish mouliding.

L GLASS (CLEAR)
PRIMER

GARNISHA
MOULDING

VIEW E

BUTYL STRIPS
(4 PLACES)

Figure 1A-24

SCREW
X7 PLACES

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).

11. 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-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 for 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 and/or sharp
scraper, remove original urethane from around entire
perimeter of quarter window aperture flange.

"N REAR ROOF DRIP
GUTTER MOULDING

MOULDING ASSEMBLY
secTion AM—AM

QUARTER WINDOW
/ GARNISH MOULDING

SCREW

\ LOWER QUARTER WINDOW
REVEAL MOULDING

secTtioNn AN—AN

2. Using an applicator supplied in ‘'Long Method’
Replacement Kit 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.

Figure 1A-26

FLANGE PRIMER

VIEW @ VIEW

/\\‘ FLANGE PRIMER

A

VIEW

Figure 1A-27
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3. Thoroughly ciean 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. Using an applicator in Long Method Kit, apply
HN1747 (clear glass primer) around entire perimeter
of glass edge and 12 mm in from edge of glass.
This is a wipe on/wipe off operation, using clean lint
free cloths (refer View E, Fig. 1A-28).

5. To maintain appearance and minimise clean up,
install a foam sealing dam, Part Number 92018138
to glass. Commencing at either lower corner of glass,
locate dam around entire perimeter of glass, 7 mm
from edge on inner surface (refer 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. Using a second applicator, apply HN1748 (black-out
glass primer) around entire perimeter of glass edge
and on glass bonding surface (refer View G, Fig. 1A-
29). Alilow 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 of garnish moulding (refer
View H, Fig. 1A-29).

_—

GLASS (CLEAR)
PRIMER

VIEW [E
HE[FIG[]

7V

VIEW

8. Install glass with its inner side facing upwards into
garnish moulding as illustrated in View H, Fig. 1A-29.
Firmly press glass onto butyl strips located at four
places on garnish mouliding recess.

9. 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

(BLACK OUT) PRIMER

VIEW@

APPROX AREA EQUALS
ONE SQUARE TR

GARNISHl
MOULDING

BUTYL STRIPS
(4 PLACES)

VIEWE

Figure 1A-29
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NOTE: In cold weather, the placement of cartridges
adjacent 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. If a water leak is evident,

remove garnish mouiding and apply additional urethane to
the leak area, using a flat bladed tool to work urethane
into source of leak, then install garnish moulding.

13. Install screw attached quarter reveal moulding lower
to bottom horizontal part of garnish moulding (refer
Section AN-AN, Fig. 1A-31).

14. 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).
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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 to 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. 1A-32, and
place protective covering adjacent 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. 1A-33, over full 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 from original glass
adhesive leaving adhesive intact on tailgate.

5. Using clean, lint free cloths, dampened with an oil
free solvent 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.

Reinstali

URETHANE ONLY

1. 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 operation
(refer View B, Fig. 1A-35).

URETHANE ONLY

2. 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).

3. Apply 6.0 mm bead of urethane/silicone to original

adhesive and also to the groove left in the adhesive

by the mouldings.

With tailgate in near horizontal position fit new glass.

Refit upper and lower mouldings.

Refit side mouldings.

Apply tape to hold mouidings in position where

required. This tape to be left on for 24 hours
minimum.

N oA

PROTECTIVE TAPE

Figure 1A-32

PROTECTIVE TAPE

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 adjacent
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 adjacent to
mouldings as shown in View A, Fig. 1A-32, and
place protective covering adjacent 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. 1A-33, over full 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
iliustrated in Fig. 1A-34.

NOTE: It 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 tc dry for 15 minutes
(refer View C, Fig. 1A-35).

38

GLASS
PAINT-OUT —

— >
/ N
TAILGATE

WINDOW

TAILGATE TO BE IN NEAR HORIZONTAL POSITION

Figure 1A-34

HN1752

? FLANGE PRIMER

HN1747 — GLASS7
(CLEAR) PRIMER/

/

VIEW

HN1748 — GLASS
(BLACK-OUT) PRIMER

o>
mito
o

Figure 1A-35



1A-30 BODY

10.

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. 1A-36).

Fit the glass immediately the urethane bead is
applied to the body.

Immediately the glass is installed, fit moulding system
after ensuring that enough urethane is present to
bond the mouldings. (Apply additional adhesive to
bond mouldings if required.)

Apply tape to hold mouldings in position where
required. This tape to be left on for 24 hours
minimum.

Leave tailgate in horizontal position for a minimum of
5 hours, after which the vehicle may be driven
providing tailgate is not slammed excessively for
24 hours.

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

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

—13.0
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6. SEATS & SEAT BELT ASSEMBLIES

INDEX
Ref. Subject Page Ref. Subject Page
6.1 DESCRIPTION 1A-31 6.4 REAR SEAT BELT RETRACTOR
6.2 LUMBAR SUPPORT - DRIVERS SEAT ...... 1A-31 ASSEMBLY 1A-34
Models - Berlina and Calais .............. 1A-31 Remove 1A-34
Remove 1A-31 Reinstall 1A-36
Reinstall 1A-33
6.3 FRONT SEAT BELT RETRACTOR AND
BUCKLE ASSEMBLIES 1A-33
Remove. 1A-33
Reinstall 1A-34
6.1 DESCRIPTION
New seat trim materials and patterns are released for VK
modeis.
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. 1A-37). ~.
On the Calais model, see through head restraints are LUMBAR
fitted to the rear seat backs. SUPPORT
ASSEMBLY
— SCREW &
\ 3 PLACES
) )
A\ 3—anm T

6.2 LUMBAR SUPPORT - DRIVERS SEAT
MODELS - BERLINA AND CALAIS

Remove
1. Slide seat fully forward and remove bolts securing
rear end of seat adjuster to floor (refer Fig. 1A-38).

2. Slide seat rearward and remove bolts securing front
end of seat adjuster.

3. Remove seat from vehicle and place face down on a
clean protected surface.
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Figure 1A-37
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5.

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

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

Locate the forked end of a door interior handle clip
removal tool (refer Fig. 1A-41) inside of lumbar
support handle, then press tool downwards to
disengage ’horse shoe’ type retaining clip from slot
in splined spindle, then remove handie.

SEAT BACK COVER
CARPET RETAINER

Figure 1A-39

T
e

T ‘

N %

\ ;T§ \\\\&\:\ Hocw ,
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Figure 1A-40

HANDLE CLIP
RMQVAL TOOL

= LUMBAR SUPPORT
CONTROL KNOB

N\

WITH LUMBAR SUPPORT"

IN ‘SOFT’ POSITION,
INSTALL HANDLE
JUPRIGHT & PARALLEL |
TO FRAME, '

RECLINER
CONTROL KNOB

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. 1A-42).

~— LUMBAR SUPPORT
ASM. ATTACHING
SCREWS

1

Figure 1A-42

8. Remove attaching screws, then Ilumbar support
assembly out through bottom of 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. 1A-38) and to observe lumbar support control
knob note in Fig. 1A-41. Figure 1A-43

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 to
centre pillar (refer Section A-A, Fig. 1A-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
piliar (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 panel cover and rear
end of front rocker panel cover upwards to release
lower part of retractor cover, ease upper fastener
from centre pillar, releasing cover and seat belt
retractor (refer Fig. 1A-44).
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Figure 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 assembly.

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. 1A-45). Using a flat bladed
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, Fig. 1A-45).
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HEAD RESTRAINT

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

CLIP

—Lugs B&C

\

AA, BB.

SLEEVE—

Lug B

SECTION B—B

LuG A

MOUNTING BRACKET

SECTION A—A

Figure 1A-45

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) Ilift frame
froin retaining brackets attached to the rear compart-
ment front panel (refer Section B-B, Fig. 1A-46)
remove, then place frame assembly on a clean
protected surface.
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5. 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. 1A-48) partly raise rear parcel shelf trim,
disconnect speaker connectors from rear harness, = AN S
then remove rear parcel shelf trim. =% :

6. Remove bolts securing rear seat belt lower i ~
attachments, including lap type seat belts, to floor
pan and rear wheelhouse panels (refer Section C-C
and D-D, Fig. 1A-48).

7. Remove cover, then bolt securing rear seat belt
upper attachment to quarter inner upper panel (refer
Section B-B, Fig. 1A-48).

REAR PARCEL
SHELF TRIM

. I ‘ FASTENER
8. From inside of rear compartment, remove bolt VA / {3 PLACES)
securing rear seat belt retractor assembly to quarter il 1
inner panel (refer Section A-A, Fig. 1A-48) remove -=|_FT=
retractor assembly, feeding seat belt, buckles, etc.
out through slot on outer edge of rear parcel shelf. SECTION A—A
Figure 1A-47
Reinstail

Reverse removal operations, ensuring that the threads of
all seat belt lower attaching bolts are adequately sealed
with a non hardening sealer (refer Sections C-C and D-D,
Fig. 1A-48) and that alt rear seat belt attaching bolts are
torqued 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).
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/ : D
~ Q:é@@\ r ,
T o ) <M
\\\f o 5 // SPACER Wn‘\‘.
SR o HSL
LAP TYPE SEAT— \\\\D L
BELT ASSEMBLY \,\ -
SECTION A—A
SPACER

SEAL WITH NON
HARDENING SEALER

& BOLT
secTion C--C

! |

L ¢ ANCHOR TO BE VERTICALLY UPWARDS WHEN
B—B FITTED. ENSURE WIRING HARNESS IS CLEAR OF

SECTION Bb— ANCHOR WHEN ANCHOR IS FITTED.

A1\, 50 — 70 Nm

AXIS OF SYMMETRY OF
ANCHOR TO BE PARALLEL
TO VEHICLE € IN FRONT
VIEW. NOTCH TOWARDS
FRONT OF CAR

& BELT RETAINER
>/ SLEEVE

SEAL WITH NON
HARDENING SEALER

sectioN D—D

Figure 1A-49
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BODY 1A-39

7. EXTERIOR ORNAMENTATION

INDEX
Ref.  Subject Page Ref.  Subject Page
71 DESCRIPTION 1A-39 7.7 TAIL LAMP REVEAL MOULDING
7.2 FRONT PILLAR DRIP MOULDING .............. 1A-46 ASSEMBLY 1A-48
Remove 1A-46 Modeis - SL and Berlina, 19 Body
Reinstall 1A-46 Styles 1A-48
7.3 DRIP MOULDING ASSEMBLY REAR.......... 1A-46 Remove 1A-48
Models - 19 Body Styles .................... 1A-46 Reinstall 1A-48
Remove 1A-46 Model - Calais 1A-48
Reinstall 1A-46 Remove 1A-48
7.4 ROOF DRIP MOULDING........cccocnemnninrarnnens 1A-47 Reinstall 1A-48
Remove 1A-47 7.8 REAR LAMP EXTENSION MOULDING
Reinstall : 1A-47 ASSEMBLY 1A-49
7.5 FRONT & REAR DOOR SIDE MOULDING Models - 19 Body Styles ........ou..... 1A-49
ASSEMBLIES 1A-47 Remove 1A-49
Model - Calais 1A-47 Reinstall 1A-49
Remove 1A-47 7.9 MOULDING ASSEMBLY - REAR
Reinstall 1A-47 COMPARTMENT LID 1A-50
7.6 FRONT FENDER SIDE & SIDE PANEL Model - Calais 1A-50
FRONT MOULDING ASSEMBLIES .............. 1A-48 Remove 1A-50
Model - Calais 1A-48 Reinstall 1A-50
Remove 1A-48 7.10 EMBLEM ASSEMBLY HOOD........ccccrcecereeenee 1A-50
Reinstall 1A-48 Model - Calais 1A-50
Remove 1A-50
Reinstall 1A-50

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 tion badges are
fitted to the front 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 injection are fitted to the front fenders of
sedans except on the Calais, which features these
badges on the rear compartment lid. On models fitted

47

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 (refer Figs. 1A-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 inciu-
ded in the Stationary Glass Section of this Supplement.
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BODY 1A-43

BUSH /FRONT FENDER
1 PLACE R/LH ASM.

\'

AN

SCREW — 2 PLACES R/LH

CLIP — 2 PLACES R/LH cLIP—
1 PLACE R/LH

SECTION J—J
SECTION S—S

SCREW
1 PLACE R/LH

FRONT
PILLAR\

SCREW secTion R—R
3 PLACES R/LH

ROOF DRIP MOULDING

secTion U—U

secTioN T=T

cLIP
5 PLACES R/LH 69 & 19 STY.
8 PLACES R/LH 35STY.

SECTION V=V

CLIP

10 PLACES R/LH FRT. DOOR

OUTER DOOR HANDLE 8 PLACES R/LH RR. DOOR

INSERT

SecTion Z—Z

secTioN AZ—-AZ

@ APPLY NON HARDENING SEALER
A OVER HOLES TO EFFECT A
N\ 1.8 -2.4Nm WATERTIGHT SEAL.

Figure 1A-53
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1A-44 BODY

QUARTER WINDOW
GARNISH MOULDING

\SCREW

MOULDING ASM. QTR WINDOW
GARNISH FOR INSTALLATION
REFER STATIONARY GLASS —

secTioN AN—AN _
SECTION AP—AP THIS SUPPLEMENT
NOTE:
MOULDING ASM. QTR REVEAL TO BE SECTiON AM—AM
ASSEMBLED IN CONJUNCTION WITH ‘
NOTE: MOULDING DRIP GUTTER REAR TO BE

QTR WINDOW GARNISH MOULDING.
INSTALLED AFTER MOULDING ASM.

QTR REVEAL AND GARNISH MOULDING.

SCREW
3 PLACES R/LH

SECTION AT—AT

FASTENER
STUD SECTION AS -AS
1 PLACE R/LH FRONT FENDER ] PLAVZQSRH/Ei
5 PLACES R/LH FRONT DOOR
3 PLACES R/LH REAR DOOR SCREW
1 PLACE R/’LH\
cLIp -
secTion AR—AR SCREW
1 PLACE R/LH FRONT FENDER - SecTion AU-AU
6 PLACES R/LH FRONT DOOR +.010
4 PLACES R/LH REAR DOCR DRILL 2.39 _"5ng DIA HOLE ON

OF WELD STUD AS CLOSE AS
POSSIBLE TO WELD STUD LOCATION. NUT
4 PLACES

SecTioN AS—AS
FOR EMERGENCY USE ONLY )/_q5

SECTION AX—AX

'

NUT
6 PLACES

N CLIP
/SPLACES
y

St

SECTION AV—-AV

CLIP — 2 PLACES
SECTION AY—-AY

SECTION AW—-AW

@ APPLY NON HARDENING SEALER OVER
HOLES TO EFFECT A WATERTIGHT SEAL.

& 1.8 -24Nm

Figure 1A-54

52



BODY 1A-45

\ GROMMET
GROMMET 1 PLACE R/LH
1 PLACE R/LH

STUD/

STUD 1PLACE R/LH
1 PLACE R/LH

; SECTiION AE—AE
secTioN AD—AD

SCREW +010 54 HoLE ON /2\

—.000 A0

OF WELD STUDS AS CLOSE AS VSCREW e Lh
POSSIBLE TO WELD STUD \ 1 PLACE /
LOCATION., !
i
: cLIP
REAR PILLAR MOULDING 3 PLACES R/LH % r
GASKET

~WASHER
SECTION AK—AK

DRILL 2.39

¢ 1 PLACE R/LH

secTioN AF—AF

FOR EMERGENCY USE ONLY SECTION AF—AF

SCREW
2 PLACES /- BUSH
/ 2 PLACES R/LH

REAR LAMP

AN

[

NUT
2 PLACES

SECTION AJ—AJ

SCREW
2 PLACES

NUT

REAR BUMPER BAR %ROOF DRIP MOULDING
REAR END PANEL ASM.

secTion AH-AH

secTioNn AL—AL secTioN AG—-AG

/2\ 24-34Nm

@ APPLY NON HARDENING SEALER OVER
/A 18- 24 Nm HOLES TO EFFECT A WATERTIGHT SEAL

Figure 1A-55

53



1A-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 (refer
Sections S-S, T-T, and V-V, Fig. 1A-56) removing
moulding.

Reinstall

Reverse removal operations ensuring that the front pillar
moulding is correctly instalied over the front of the roof
drip moulding as illustrated in Section U-U, Fig. 1A-56
and that the screw securing the centre of the moulding to
the front body pillar is adequately sealed with non
hardening sealer. )

7.3 DRIP MOULDING ASSEMBLY REAR
MODELS - 19 BODY STYLES

Remove

Grasp the leading edge of the moulding, carefully pulling
it off the rear quarter window garnish moulding, allowing
the trailing end of the drip moulding rear to become
disengaged (refer Section AM-AM, Fig. 1A-57).

Reinstall

Locate the rear hooked edye of the moulding over the
rear quarter window garnish moulding, then lightly tap the
moulding into position, ensuring that the rear drip
moulding is correctly installed over the rear of the roof
drip moulding as illustrated in Section U-U, Fig. 1A-56.

BUSH FRONT
1 PLACE R/LH FENDER

SCREW ASM.
3 PLACES R/LH

CLIP

1 PLACE R/LH

SecTion T—T SECTION S—§

ROOF DRIP MOULD!NG§
secTion U—-U
cLIp
5 PLACES R/LH 69 & 19 STY.

8 PLACES R/LH 35STY.

SECTION V=V

@ APPLY NON HARDENING SEALER OVER
HOLES TO EFFECT A WATERTIGHT SEAL.

Figure 1A-56

ROOF DRIP MOULDING

secTion U-U
ROOF DRIP
MOULDING

secTion AL—AL

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.
QTR 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. 1A-
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. 1A-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. 1A-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. 1A-56 and 1A-57 and
that the screw securing the front 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 or rear door open, remove screw securing
rear lower section of moulding to door (refer Section
AU-AU, Fig. 1A-59).

2. Apply masking tape adjacent 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.
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TOOL NO.
1A7

Figure 1A-58

FASTENER
STUD

secTioN AS—AS

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

secttoNn 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
SCREW \
PLACE R/LH
3PLACES %]g_ 1PLACE R/ A
R/LH \ g

section AU—-AU

SecTion AT—AT

@ APPLY NON HARDENING SEALER OVER
HOLES TO EFFECT A WATERTIGHT SEAL

Figure 1A-59



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 (refer
Section AT-AT, Fig. 1A-59) then remove moulding.

Reinstall

Reverse removal operations ensuring to adequately seal
the attaching screw with non hardening sealer as
illustrated in Section AT-AT, Fig. 1A-59.

NOTE: Rear compartment lid moulding on SL and Berlina
19 body styles and body side and tailgate mouldings on
SL and Berlina 35 body styles as well as nameplates and
embiems on all models are secured in position with
contact adhesive. It is necessary to apply heat to these
mouldings prior to removing them from the panels to
avoid bending the outer surface of these mouldings.

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 subjected 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
rear quarter outer panel (refer Section AK-AK,
Fig. 1A-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
ilustrated in Section AK-AK, Fig. 1A-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. 1A-61)
removing the moulding assembly.

Reinstall

Reverse removal operations ensuring that adequate non
hardening sealer is applied between the back panel and
nut, as illustrated in Sections AW-AW and AX-AX,
Fig. 1A-61).

— T

GASKET

A

SCREW é

1 PLACE R/LH

WASHER
[1 PLACE R/LH

BUSH

2 PLACES R/LH
secTioN AK—AK

8 —24Nm

2\ 24-34Nm

SECTION AJ—AJ

@ APPLY NON HARDENING SEALER OVER
HOLES TO EFFECT A WATERTIGHT SEAL.

56

Figure 1A-60




BODY 1A-49

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. 1A-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. 1A-62).

Reinstall
Reverse removal operations.
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NUT
4 PLACES

/e

secTion AX—AX

secTion AW—AW

eAPPLY NON HARDENING SEALER
OVER HOLES TO EFFECT A
WATERTIGHT SEAL.

A
/1N 1.8 - 2.4 Nm

Figure 1A-61

A

NUT
2 PLACES

|

'Y

REAR END PANEL ASM,

secTioNn AG—AG

A\ 18-24Nm

Figure 1A-62




1A-50 BODY

7.9 MOULDING ASSEMBLY REAR
COMPARTMENT LID

MODEL - CALAIS

Remove

With rear compartment lid open, remove the nuts
securing the moulding to the rear compartment lid (refer
Section AV-AV, Fig. 1A-63) then remove the moulding.

Reinstall

Reverse removal operations ensuring that adequate
sealing with non hardening sealer is applied between the
inside of the attaching nuts and rear compartment lid as
ilustrated in Section AV-AV, Fig. 1A-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. 1A-64) until it is possible to remove emblem.

Reinstall

Reverse removal operations ensuring that the tubular
clips fully retain the emblem.

NUT
6 PLACES

SECTION AV—-AV

& APPLY NON HARDENING SEALER OVER
HOLES TO EFFECT A WATERTIGHT SEAL.

Figure 1A-63

CLIP — 2 PLACES
SECTION AY—AY

@ APPLY NON HARDENING SEALER OVER
HOLES TO EFFECT A WATERTIGHT SEAL.
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Figure 1A-64
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BODY 1A-53

9. BODY ELECTRICAL

INDEX

Ref.  Subject Page Ref. Subject Page
9.1 DESCRIPTION 1A-53 9.6 LIMIT SWITCH ASSEMBLY .....cccoovvviriennne 1A-61
9.2 EXTERIOR REAR VIEW MIRROR & Remove 1A-61
MOTOR ASSEMBLY 1A-54 Reinstall 1A-61
Remove 1A-54 9.7 ELECTRONIC MODULE ASSEMBLY .......... 1A-62
Reinstall 1A-54 Remove 1A-62
9.3 SWITCH ASSEMBLY - EXTERIOR REAR Reinstali 1A-62
VIEW MIRRORS 1A-55 9.8 CABLE ASSEMBLY 1A-62
Remove 1A-55 Remove 1A-62
Reinstall 1A-55 Reinstall 1A-64
9.4 SUNROOF SLIDING GLASS PANEL .......... 1A-55 9.9 SLIDING SUNROOF MOTOR ASSEMBLY.. 1A-65
Remove 1A-55 Motor Assembly Removal .................. 1A-65
Reinstall 1A-55 Motor Assembly Reinstallation.......... 1A-65
Vertical Adjustment of Sliding Motor Drive Gear Removal ................ 1A-65
Panel 1A-59 Motor Drive Gear Reinstallation........ 1A-65
9.5 WIND DEFLECTOR FRAME...........cccoocmunneae 1A-60 9.10 SYSTEM TIMING 1A-66

Remove 1A-60

Reinstall 1A-60

9.1 DESCRIPTION

The electrically operated exterior 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. 1A-67) provides complete adjustment of the mirrors.

An ’Inline’ one amp fuse and holder assembly is
attached to the mirror switch electrical harness and is

60

located under the transmission console (refer View A,
Fig. 1A-67).

Choice of the mirror to be adjusted 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.



1A-54 BODY

FRONT DOOR FRAME
WINDOW COVER INNER

i
~EXTERIOR REAR VIEW

Do : /o / K \
A >§/“/9 // JE MIRROR AND MOTOR ASM.
LS \
ti . MIRROR CONTROL
~ CONDUIT

SCREW

(3 PLACES)

& 0.8 — 119 Nm
Figure 1A-66

9.2 EXTERIOR REAR VIEW MIRROR &
MOTOR ASSEMBLY
REMOVE
1. With the front door window in the lowered position,
disconnect the battery ground cabile.

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

3. Using a wide bladed screwdriver, carefully prise off
cover from front door window frame inner, then
remove seal (refer Fig. 1A-66).

4. Prise out front 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
rearwards 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. Disconnect 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 transmission 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 sliding panel in VENT position.

2. Slide sunshade full rearward.

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. 1A-71).

6. Remove sliding panel upward through roof opening.

REINSTALL
Reverse removal operations.
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1A-56 BODY
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BODY 1A-57
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1A-58 BODY

ATTACHING SCREWS

SIDE FINISHING COVER

Figure 1A-70
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BODY 1A-59

VERTICAL ADJUSTMENT OF SLIDING PANEL

1.

2.

Activate sun roof switch assembly until rear end
glass panel is fully lowered.

Fully engage rear guide shaft screw illustrated

of

in

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

half turn.
Torque shaft screw lock nut to 2.03 - 271 Nm.

REAR CAM ASSEMBLY

=

REAR CAM BOLTS

FRONT GUIDE

\%/, SHOULDER BOLT
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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 operations.

\@/~ FLAT WASHER

VN

\
\
A

\_'C' CLIP RETAINER

INBOARD

WIND DEFLECTOR

Figure 1A-73
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BODY 1A-61

9.6 LIMIT SWITCH ASSEMBLY
REMOVE
1. Remove welt and drop headliner from the front right
side of the housing.

2. Scribe line on tube at tube entrance to switch
assembly (refer Fig. 1A-74).

3. Remove two (2) switch assembly mounting screws
(refer Fig. 1A-74).

4. Remove switch assembly by sliding off of tube.

REINSTALL
1. Prior to installation of new switch, remove cotter pin
from switch assembly (refer Fig. 1A-74).

2. Position switch assembly to scribe line of tube.
Attach with two (2) screws removed above.

0

SCRIBE LINE

\ ATTACHING

SCREW

\‘LIMIT SWITCH
ASSEMBLY

\ COTTER PIN

ATTACHING SCREW~/

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 modute assembly to roof
rail (refer Fig. 1A-75).

REINSTALL
Reverse removal operations.

/
- ZMODULE ASSEMBLY

ATTACHING SCREWS

Figure 1A-75

9.8 CABLE ASSEMBLY
REMOVE

1. Drop headliner at rear of housing.

2. Remove cable guide lower retainer cover (refer
Fig. 1A-76).

3. Disengage cables from drive gear (refer Fig. 1A-76).

4. Remove sliding panel as described in 8.4 Sunroof
Sliding Glass Panel, Remove and Reinstall (refer
Fig. 1A-69).
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BODY 1A-63

\ /MOTOR ASSEMBLY
&
]

~DRIVE TUBE

\RETURN TUBE

! DRIVE GEAR
@/ “CLIP RETAINER
i

|- /‘C i

RETURN TUBE

DRIVE TUBE—

RETAINER COVER

/
/
\/
_ ATTACHING SCREWS

Figure 1A-76
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1A-64 BODY

o

8.

8.

Move trough rod and cable assemblies rearward of
notch in track, to slide front guide shoes rearward to
notch, rotate and remove (refer Fig. 1A-77).

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

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

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

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. Refer to "System Timing’
(refer Fig. 1A-80).

£ TROUGH ASSEMBLY ROD

/ /\FRONT GUIDE SHOE
/

Figure 1A-77
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80DY 1A-65

ATTACHING SCREWS

\
|

\~ LOWER SLOT FOR SUNSHADE

Figure 1A-78

9.9 SLIDING SUNROOF MOTOR
ASSEMBLY

MOTOR ASSEMBLY REMOVAL

1.
2.
3.

4.

Drop headliner at rear of housing.
Uncouple connector from motor assembly.

Remove rear housing support brackets and lower
rear of housing.

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.
2.

3.

Drop headliner at rear of housing.
Remove two (2) screws from cable guide lower
retainer cover (refer Fig. 1A-76).
Use small screwdriver or other suitable tool to

remove 'C’ clip attaching drive gear to motor shaft
(refer Fig. 1A-76).

MOTOR DRIVE GEAR REINSTALLATION
Reverse removal operations.

72

w—ATTACHING
) SCREWS

MOUNTING
BRACKET

Figure 1A-79



1A-66 BODY

CABLE HOUSING

Figure 1A-80

9.10 SYSTEM TIMING

1. Remove drive gear from motor as described in 9.9
Sliding Sunroof Motor Assembly, Motor Drive Gear
Removal and Reinstallation in this Section.

2. Position both cable housings to slots in tracks as
shown in Fig. 1A-80.

3. Reinstall drive gear and reverse removal operations
as described in 9.9 Sliding Sunroof Motor Assembly,
Motor Drive Gear, Removal and Reinstallation in this
Section.
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BODY 1A-67

10. SPECIAL TOOLS

FABRICATED TRiM CLIP REMOVAL TOOL

— END CONSTRUCTION
TOSUIT HANDLE
REQUIREMENTS

3.0 mm —
18.0mm— ‘ 428 —10.0 mm DIA
TR v
N ae— T
. | !

GLASS SEALANT ROOF SIDE MOULDING REMOVAL TOOL

REMOVAL TOOL

J24402 1A7
RADIO — RADIO/CASSETTE PLAYER
REMOVAL TOOLS
CMT113
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RADIATOR GRILLE 1C-1

SECTION 1C
RADIATOR GRILLE

INDEX
Ref. Subject Page Ref. Subject - Page
1. DESCRIPTION 1C-1 1.1 SERVICE NOTES 1C-1
Remove 1C-1
Reinstall 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 painted silver on Calais model, whilst on other on the body colour.

1.1 SERVICE NOTES

Remove

1. With engine hood raised, remove screws securing
grifle to radiator upper suppurt (refer Fig. 1C-1).

2. Ease top of grille forward, then lift grille pegs out of
grommets installed in the bumper facia.

// GROMMET
~ 3 PLACES
\‘-

Reinstall
Reverse removal operations.

NUT
2 PLACES

\ 2 PLACES

\

o

SCREW
I A
/ 1%
> A
é, 3.6 —46Nm /_
RADIATOR GRILLE

A\ 24 -34Nm

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

SECTION 1D
FRONT & REAR BUMPER BAR ASSEMBLIES

INDEX

Ref. Subject Page Ref. Subject Page
1. DESCRIPTION 1D-1 1.3 REAR BUMPER BAR ASSEMBLY .............. 1D-4
11 SERVICE NOTES 1D-1 Models 19 Body Styles..........cccoceueneen. 1D-4
Introduction 1D-1 Remove 1D-4
Recommended Materials ................... 1D-2 Disassemble 1D-4
Colour Finishing of Replacement Reassemble 1D-4
Parts 1D-3 Reinstall 1D-4
Repairing Colour Coat .......cccocceueeens 1D-2 Models 35 Body Styles...........cceeuee.... 1D-6
Warning - Use of Body Remove 1D-6
Colour Lacquer 1D-2 Disassembie 1D-6
1.2 FRONT BUMPER BAR ASSEMBLY ............ 1D-3 Reassemble 1D-6
Remove 1D-3 Reinstall 1D-6

Disassembie 1D-3

Reassembie 1D-3

Reinstall 1D-3

1. DESCRIPTION

Front and rear bumper bar assemblies fitted to VK
models are of polycarbonate construction. Bright finishing
strips featuring a rubber upper edge are clipped over the
top edge of the side and part of 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 forward as long as the correct
materials are used. If normal refinish lacquers and
solvents are applied the polycarbonate wili 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 part for painting must be by
methylated spirits wipe only. Do not use lacquer thinners
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.

I

styles, the finishing strips cover the complete upper edge
of the rear bumper bar assembly whilst on the 35 body
styles these finishing strips are fitted to the rear bumper
facias only (refer Figs. 1D-1, 1D-2, 1D-3 and 1D-4).



1D-2 FRONT & REAR BUMPER BAR ASSEMBLIES

RECOMMENDED MATERIALS

Front and rear bumper bars and side mouldings 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 for installa-
tion to the vehicle.
Use of the wrong materials will affect finished quality and
will affect the polycarbonate material.
The GMH approved materials are:

® Methylated Spirits - for cleansing before painting.

® Paint - Berger Polycarbonate Lacquer in the following

colours:
Silver —  GMH4J022 — Berger HH9991
Warm Grey — GMH 4H016 — Berger HH9989
‘LCool Grey — GMH4H015 — Berger HH8990

® Thinner - Berger LT226.
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 P400 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 (approximatety 1:1
ratio), and apply one full wet coat. Allow about two
minutes flash time and apply a second full coat. It 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 flash then use a heat
lamp or similar set up to warm the painted surface
tor 30 minutes (part surface temperature should not
exceed 90°C). Lamp baking will speed removal of
the special slow solvents 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 piastic
surface may be rectified by sanding and repainting. Parts
having deep gouges etc. in the plastic surface should be
replaced as repair methods using filling materials and
thinning down of the plastic section may reduce overall
impact strength. Under no circumstances shouid paint be
washed off with lacquer thinners. (i.e. Sections of the

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

1. Sanding - depending upon the degree of damage,
P320 (or coarser grit) wet or dry sandpaper may be
required for initial sanding. Finish sand with P400 grit
paper to remove sanding marks and dry scuff all
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 methylated 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 uniformity.

4. Drying - allow 10 minutes air flash then use a heat
lamp or similar set up to warm the painted surface
for 30 minutes. (Surface temperature of the part
should not exceed 90°C) Lamp baking will speed
removal of the special slow solvents in the lacquer
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 polycarbonate
bumpers and side mouldings.

78



FRONT & REAR BUMPER BAR ASSEMBLIES 1D-3

1.2 FRONT BUMPER BAR ASSEMBLY

REMOVE
1. Raise and support front end of vehicle on jack
stands.

2. From within front end section of front wheel
openings, remove screws securing sides of front
bumper bar assembly to front fenders (refer Sections
B-B and C-C, Fig. 1D-1).

3. With front 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 front bumper bar
assembly.

Disassemble

1. Disengage lower edge of finishing strip assembly
from notch in bumper bar side facia(s) (refer Section
C-C, 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 facia(s) to
centre facia (refer Section B-B, Fig. 1D-2) then
remove side facia(s).

Reassemble

Reverse to disassembly operations.

REINSTALL
Reverse to removal operations.

FRONT BUMPER ST A
BAR ASM. i I e | K
ol ‘: AN Ve ,'/ // /7
r

A ‘
' FRONT FENDER T
/({E PANEL T

A i e 14

. @ / KL=

1’, U

SCREW ASM. —~ ‘
1 PLACE R/L b

FRONT BUMPER BAR

INNER BRACKET ASM. R & LH secTion C—C

/’1\\
BOLT L1
2 PLACES R/L

FRONT FENDER—\

PANEL .
2 PLACES R/L SCREW
2 PLACES R/L\ . EASTENER -
) 1 PLACE R/L_¥ -
[E— o
ecTion A—A : i g
SECTIO / i (.% o
FRONT FENDER y =
PANEL R/L S =
& 40 — 54 Nm fa—
/2 8-11Nm secTion D=D secTion B—B
Figure 1D-1
79




1D-4 FRONT & REAR BUMPER BAR ASSEMBLIES

A
2N\ SCREW

4 PLACES e
R& LSID;\ N

NUT
apLACES R

R & L SIDE

BUMPER BAR
BRACKET ASM.
SECTION B—B

SECTION A—A

BOLT CENTRE FACIA-,
3 PLACES ASSEMBLY !
R & L SIDE

LH FINISHING
STRIP

LH SIDE FACIA

ASSEMBLY
[y
A\ 6—8Nm WASHER— &
N
A\ 10— 15 Nm —— NUT

3PLACES R &L SIDE

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

secTioN C—C

RH SIDE FACIA

< RH FINISHING ASSEMBLY7

\STRIP

/
” RH

FRONT BUMPER
/ BAR INNER
// BRACKET ASM/

LH FRONT BUMPER BAR
INNER BRACKET ASM.

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).

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-B, Fig. 1D-3) and unscrew licence plate holder
from centre facia then remove assembly.

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 bar
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 assembly attaching
screws and nuts illustrated Fig. 1D-3 are observed.
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FRONT & REAR BUMPER BAR ASSEMBLIES 1D-5

RH FINISHING STRIP'\\

RH SIDE
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Figure 1D-3
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1D-6 FRONT & REAR BUMPER BAR ASSEMBLIES

MODELS 35 BODY STYLES

Remove

1. Disconnect 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 quarter
panel (refer Section C-C, Fig. 1D-4).

3. With tailgate raised and rear quarter inner trim panel
covers removed, remove screws securing rear bum-
per bar assembly to rear quarter panel (refer Section
A-A, Fig. 1D-4).

4. From within spare wheel compartment and with rear
bumper bar assembly fully supported, remove nuts
securing assembly to back panel lower (refer Section
B-B, 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-4) 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. 1D-4) then remove side facia(s).

Reassemble
Reverse disassembly operations.

Reinstall

Reverse removal operations ensuring that the sealing
instructions for the rear bumper bar assembly attaching
screws and nuts illustrated in Fig. 1D-4 are observed.
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VENTILATION & HEATING 2A-1

SECTION 2A
VENTILATION & HEATING

INDEX

Ref.  Subject Page Ref.  Subject Page
1. GENERAL DESCRIPTION.......oeeeececmccens 2A-3 1.5 BLOWER MOTOR 2A-9
1.1 MANUAL CONTROLS 2A-4 Remove 2A-9
Dem 2A-4 Reinstall 2A-9
Floor 2A-4 1.6 BLOWER MOTOR HOUSING ASSEMBLY.. 2A-10
Vent 2A-4 Remove 2A-10
Bi Level 2A-4 Reinstall 2A-10
Oft 2A-4 1.7 HEATER ASSEMBLY 2A-11
1.2 SERVICE NOTES 2A-6 Remove 2A-11
1.3 UPPER SIDE VENT OUTLETS, RIGHT & 1 Reinstall 2A-11
LEFT HAND 2A-6 1.8 HEATER CORE AND PIPE ASSEMBLY...... 2A-13
Remove 2A-6 Remove 2A-13
Reinstall 2A-6 Reinstall 2A-13

14 MODE SELECTION, TEMPERATURE 1.9 WATER VALVE ASSEMBLY - HEATER
CONTROL AND BLOWER FAN SWITCH .. 2A-7 CORE 2A-14
Models - All 2A-7 Remove 2A-14
Remove 2A-7 Reinstall 2A-14

Reinstall 2A-7




2A-2 VENTILATION & HEATING
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Figure 2A-1
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VENTILATION & HEATING 2A-3

1. GENERAL DESCRIPTION

The ventilating and heating system featured on VK Series
models allows air entering the system 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 left hand side drip mouiding 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 from 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 flow can be directed as required by
tilting and/or swivelling the ventilator upper outlet inserts.
To stop the air supply from the upper side vent outiets,
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 illustrated 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.

Figure 2A-3

OUTER UPPER ,
AIR OUTLET ;
HOUSING ASM.—\

OUTER UPPER
INSERT ASM.

ZREGULATING WHEEL

(4 PLACES)
OUTER LOWER AIR - LOWER LH
OUTLET INSERT ASM. . INSTRUMENT

| PANEL

Figure 2A-4



2A-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 outlets

FLOOR

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

VENT

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

Bl LEVEL

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

OFF

In 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 windows
closed. Return the mode lever to one of the other
settings as soon as conditions permit.

NOTE: The blower motor fan automatically switches on to
its lowest speed when the mode control lever is moved
away from OFF position. Fan speed can then be
increased by selecting a higher number.

/‘CENTRE AlIR
/~LH DEMIST NOZZLE DISTRIBUTION DUCT
/

DUCT ASSEMBLY

/

RH -

AIR OUTLET
DuUCT

“~ RH DEMIST NOZZLE
DUCT ASSEMBLY

—HEATER ASSEMBLY

P \
BLOWER MOTOR -~ “~ BLOWER MOTOR HOUSING
HOUSING ASSEMBLY TO HEATER ASSEMBLY DUCT

Figure 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 is 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 ducting 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
ducting necessitates removal of the touch control panel
and the instrument panel location cover illustrated in
Fig. 2A-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 the instrument panel
pad assembly as illustrated in Fig. 2A-7, then remove
outlet assembly.

REINSTALL
Reverse removal procedures.

INSTRUMENT
PANEL

LOWER LH—"

QUTER UPPER AIR
VOUTLET INSERT ASM,

| ~ OUTER UPPER
| INSERT ASM.

Fg>
§
SN OUTER LOWER

AIR OUTLET
INSERT ASM.

SCREW ~
(4 PLACES)

Figure 2A-7



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 frame 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 extension illustr-
ated in Fig. 2A-9.

NOTE: Do not remove the wiper dwell control switch.

7. Remove the screw securing the top of the
temperature and mode control assembly to the
instrument pane! frame illustrated in Fig. 2A-8, then
partly ease out assembly, disconnecting mode con-
trol vacuum hoses and electrical connector.

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

Reinstall
Reverse removal procedures.

@ ~FOR CONTINUATION
A REFER SECTION 12E

 f - ’ / HEAT AND
VIEW (}N/i/\ ErS VENTILATION P
- o I
ASSEMBLE NUMBERED HOSES | v f CONTROL ASSEMBLY SR
TO CORRECT PORT ON VALVE ~ =" @ e

FOR INSTALLATION
REFER FIG. 2A—14 X

LOWER LH T : -
INSTRUMENT PANEL

FULL FORWARD Co2Z =7 T~ _gnarIN
WITH TEMPERATURE ¥

LEVER IN DOWN POSITiON

view [B]

HEATER VENTILATION

CONTROL ASSEMBLY BEFORE SNAPPING CABLE IN, POSITION MUST BE
FULL FORWARD {AS SHOWN) WITH TEMPERATURE
CAUTION NOTE — NO KINKS IN HOSES LEVER IN DOWN POSITION.

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

1.5 BLOWER MOTOR
~ —
REMOVE [
Lo ~.
1. Disconnect battery earth cable. oo \(‘\——’ T
. . T Ny ~—
2. From under the left hand side of instrument panel WY i ! N
and using a fabricated trim clip removal tool (refer ‘\N A
10 Special Tools .at the end of Section 2B) remove .
the left hand instrument panel lower trim (refer
Fig. 2A-10).
LH INSTRUMENT
PANEL LOWER TRIM
'i/(‘s:%\%i:::up — 4PLACES
z LOWER PART
INSTRUMENT
PANEL
SECTION A—A
Figure 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
Reverse removal procedures.
< LHAIRINLET
\DEFLECTOR _SCREW
\ (2 PLACES)

— RH AIR INLET
DEFLECTOR

A,

S AIRINLET SEAL RING

Figure 2A-11




2A-10 VENTILATION & HEATING

1.6 BLOWER MOTOR HOUSING
ASSEMBLY

REMOVE

1. Disconnect battery earth cable and blower motor to
main wiring harness connector.

2. From under left hand of instrument panel and using
a fabricated trim clip removal tool (refer 10 Special
Tools at the end of Section 2B) 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 the
plenum chamber, as illustrated in Fig. 2A-11. Re-
move the ring assembly. _

4. With the instrument panel compartment open and
with the blade of a scredriver Ilocated between the
head of the hinge pin and the right hand compart-
ment side, prise the hinge pin into the compartment
as iliustrated in Fig. 2A-12, then remove the
compartment.

5. Remove the blower motor housing to heater assemb-
ly duct illustrated in Fig. 2A-13.

BUMPER—\ R
(2 PLACES) *

INSTRUMENT PANEL —

6. From the base of blower motor housing, remove bolt COMPARTMENT
securing lower part of housing to left hand dash
panel lower, illustrated in Fig. 2A-13. Figure 2A-12
7. Remove the nuts securing the blower motor housing
to the studs attached to the left hand side of the
pienum chamber illustrated in Fig. 2A-13, removing
the housing assembly.
REINSTALL
Reverse removal procedures.
=
. : S WASHER ‘ ‘
o ,///‘: \\ - - )
=~ - e = W/" -
- . - / : L
NUT =, S /2\ BOLT/ o
5\ - L - - T o
- R S~
‘@\,.‘ " A S view [A] T
. 2\%
/ HEATER TO BLOWER —, <o \
WASHER ~ < MOTOR ASM. DUCT Q Sz \
: \
\ ~
N2
- SCREW
2 PLACES
\\
—HEATER ASSEMBLY
NUT —
2PLACES
_—WASHER
s A
, O BOLT /1
~ ' A
A, 75 -10Nm \Z‘/—
- ~BLOWER MOTOR
2 3-4Nm HOUSING ASSEMBLY
Figure 2A-13
- - . A P—— Y -




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 outiet heater core pipes
illustrated in Fig. 2A-14'

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 off the tubes, the hoses should be cut just
forward of the core tubes. The portion of 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 of 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
iftustrated in View A Fig. 2A-13.

8. Remove the two bolts securing the top of the heater
assembly to the instrument panel brace as illustrated
in Fig. 2A-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.

ROUTE HEATER HOSES BETWEEN
POWER UNIT MOUNTING BRACKET
AND ROCKER COVER.

Qﬁ"

RN

7 {

e N -y ,/

7 >

(£ O
~

BEFORE INSTALLATION e

OF GROMMET, PUSH <

VACUUM SOURCE TO CHECK Y= -

VALVE HOSE THROUGH 9 T CHECK VAL.S

GROMMET UP TO TAB NO. 4

FIT GROMMET OVER HEATER

PIPES AND INTO DASH PANEL.

ENSURE PROPER FIT AND SEAL.

view [A]

— CRCMMNET

Figure 2A-14

BLOWER MOTOR —— ™ [
HOUSING ASSEMBLY o 2

+~LH DEMIST NOZZLE
DUCT ASSEMBLY

CENTRE AIR
/DISTR!BLTION‘ DUCT

—RH AIR QUTLET DUCT

RH DEMIST NOZZLE
DUCT ASSEMBLY

HEATER ASSEMBLY

BLOWER MOTOR HOUSING
TO HEATER ASSEMBLY DUCT

Figure 2A-15
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VENTILATION & HEATING 2A-13

1.8 HEATER CORE AND PIPE

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.

BOLT — 2PER

LEVER — 2 PER

CORE & VALVE ASM.

—BRACKET “A”
HEATER CORE

ROD RETAINING CLIP — 2 PER

Figure 2A-17
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1.9 WATER VALVE ASSEMBLY -
HEATER CORE

REMOVE

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

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 off the tubes, the hoses should be cut just
forward of the core tubes. The portion of the hose
remaining on the tuoe should then be split longitudinally.

Once the hoses have been split, they can be removed

from the tubes without causing damage to the core.

2. Remove the rubber grommet sealing the heater core
pipes passing through the lower dash panel.

3. Using a cross recess headed screwdriver located
ins.de of the dash inner panel hole adjacent to the
neater core outlet pipe, remove the four screws
securing the water valve assembly to the heater core
pipe illustrated in Fig. 2A-18, then remove the valve
assembly, taking care not to loose the 'O’ ring
located between the valve and heater core outlet

pipe.

REINSTALL
Reverse removal procedures.

~WASHER — 4 PER

_L BOLT — 4 PER
=X

HEATER CORE~
GASKET \

7‘ D //— WATER VALVE ASM.
/

¥

— ROD RETAIN.
AND ADJ. CLIP

RETAIN. BKT.~/
SEAL

\
—HEATER CORE
UPPER SEAL

HEATER CORE & FITTING ASM.

Figure 2A-18
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SECTION 2B
AIR CONDITIONING

INDEX
Ref.  Subject Page Ref. Subject
1. GENERAL INFORMATION ......cccovemmmuncmanees 2B-1 34 COMPRESSOR INSPECTION
2. GENERAL DESCRIPTION ......cccoceivnrmensnnennns 2B-3 PROCEDURES
21 MANUAL CONTROLS 2B-3 Leak Test
'‘DEM’ 2B-3 Compressor Smoothness Test..........
’FLOOR’ 2B-3 Clutch Test
'VENT’ 2B-3 Noise
‘Bl LEVEL’ 2B-4 Remove
’'NORM’ 2B-4 Reinstall
'MAX’ 2B-4 Disassembly
'OFF’ 2B-4 Reassembly
Refrigerant Circuit 28-5 Air Gap Adjustment...........ccccosevrccrnnnrens
Compressor 2B-8 35 EVAPORATOR ASSEMBLY ........cccceeveriennes
Thermostatic Switch ....ccceecevccerncnnceene Remove
Evaporator Reinstall
Thermostatic Expansion Valve 3.6 EVAPORATOR CORE AND PIPE
Receiver Dehydrator.......cceceemenneeen ASSEMBLY
Condenser Remove
3. SERVICE OPERATIONS ........cccocenmruinaenncsnaee Reinstall
3.1 COMPRESSOR DRIVE BELT TENSION 3.7 CONDENSOR AND AUXILIARY FAN
AND ADJUSTMENT 2B-11 ASSEMBLY
3.2 CHECKING COMPRESSOR OIL CHARGE Remove
ON VEHICLE 2B-11 Reinstall
Adding Ol During Component 3.8 AUXILIARY FAN
Replacement 2B-11 Remove
Compressor 2B-11 Reinstall
Reinstalling the Original 3.9 RECEIVER DEHYDRATOR.......ccccocevivcnrevecnns
Compressor 2B-11 Remove.................
Installing a New Compressor .. 2B-11 Reinstall
Evaporator 2B-11 4, DIAGNOSIS CHART
Condenser 2B-11 5. SPECIAL TOOLS
Reveiver Dehydrator........cccccceevecmnueen.n 2B-11
33 REFRIGERANT SYSTEM CHARGING ........ 2B-12
Filling Charging Cylinder .......... 2B-12
Installation of Charging
Station 2B-12
Charging System ......cccecrerceeee 2B-13
Evacuation and Leak Test........ 2B-13

Purging (If Necessary)
Charging System ...........cccccoueee
Functional Testing of System.. 2B-13

1. GENERAL INFORMATION

The Air International air conditioning system used on VK
models is a cycling clutch system with thermostatic
expansion valve (C.C.T.X.V.) and a Sanden TR 70 Spiral
Compressor.

The following information provides basic

Page

2B-14
2B-14
2B-14
2B-14
2B-14
2B-16
2B-16
2B-16
2B-18
2B-20
2B-20
2B-20
2B-25

2B-27
2B-27
2B-27

. 2B-27

2B-27
2B-27
2B-27
2B-27
2B-27
2B-29
2B-29
2B-29
2B-30
2B-32

service

operations for the C.C.T.X.V. air conditioning system,

including the TR 70 Spiral Compressor.
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Figure 2B-

1
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FOR OFF AND MAX.
Figure 2B-2
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AIR CONDITIONING 2B-3

2. GENERAL DESCRIPTION

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 of 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 activated.
A four speed high capacity blower fan forces air from 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’ position.

On Sedans, air from 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 of 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 positions.

2.1 MANUAL CONTROLS
'DEM’

in this position, the air flows mainly onto the windscreen
through demist vents on top of 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 flow is directed to the floor
outlets with a small amount of air going to the demist
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 adjusted 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 operate in this mode.

Figure 2B-3
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2B-4 AIR CONDITIONING

Bl LEVEL’

This position directs the air both to the centre and side
vents as well as to the floor outlets. When using BI
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 foot and face 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. It can then be reheated if required to ‘a
temperature determined by the temperature control lever.

‘MAX'

Use for maximum cooling or quick cool down on very hot
days. On this setting the cabin air is recirculated through
the air conditioning system. No outside air is admitted
through the inlet grille and therefore the driver should
return to NORMAL setting once interior temperature has
reached an acceptable level.

This mode is also used to exclude unwanted dust 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
conditioning compressor does not operate.

NOTE: The fan automatically switches on to its lowest

speed when the mode lever is moved away from OFF

position. Fan speed can then be increased by selecting a

higher number.

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. following
another vehicle, use '"MAX’ or 'OFF’ mode depending
on whether you require the air conditioner on or off
respectively. Through door and window seals either
setting will prevent outside air from entering until
driving conditions permit return to one of the other
settings. Seiection of '"NORM' A/C with high blower
speeds and all windows closed, will pressurize the
interior of the vehicle, excluding dust entry.

3. Under most conditions it is recommended that 'MAX’
{recirculated air) setting be avoided if occupants 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

If your vehicle is stopped for long periods in hot
weather with the engine running and air conditioner
operating, select 'NEUTRAL' or 'PARK’. This will
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 out
regularly during those periods of the year (e.g.
winter) when the air conditioning modes may not
normally be used.

-t - - - - - o
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AIR CONDITIONING 2B-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.

The air conditioner operates most efficiently 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 escape.

REFRIGERANT CIRCUIT

The refrigerant circuit illustrated in Fig. 2B-4 incorporates
the following major components:

A compressor, thermostatic  switch, evaporator,
thermostatic expansion valve, receiver dehydrator and a
condenser.

Figs. 2B-5, 2B-6 and 2B-7 illustrate refrigerant tube and
hose routing and connections.

REFRIGERANT CIRCUIT & COMPONENTS

I,
‘S

LEGEND
7
m High Pressure High Temperature VAPOUR

High Pressure High Temperature LIQUID
@ Low Pressure Low Temperature LIQUID

l: Low Pressure Low Temperature VAPOUR

HIGH
SIDE
{DISCHARGE)

¥
O*

CUT OUT SWITCH TO COMPRESSOR

S CLUTCH N O
% ON HIGH PRESSURE LOW
SERVICE FITTING ON SIDE
COMPRESSOR (SUCTIONI |

o~ SERVICE FITTING

== COMPRESSOR == | === == o= =

// ,
7

LTI /yj///

CONDENSER

HIGH SIDE

EXPANSION
VALVE

_OW SIDE

THERMOSTATIC

I HBRR B S R B R AR
o EVAPORATOR

SWITCH R TR
Figure 2B-4
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COMPRESSOR

The compressor fitted to VK models illustrated in cut
away section in Fig. 2B-8 is the TR 70 manufactured by
Sanden. It is a new design based on a gyrating spiral
within a spiral principle.

Two spiral components have 2.8 turn involute spiral wails
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 180°. 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.

T DISCHARGE PORT /— MOUNTING LUGS
A
\ N

\
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~RONT HOUSING -
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Lo \
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MAGNETIC CLUTCH COIL
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Figure 2B-8
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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 of 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
(refer Fig. 2B-5) enables a quick check of the amount of
refrigerant charge in the system. If 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 of the condenser.

The system carries 1050 g of R12 refrigerant and 150 cc
of Suniso No. 5GS refrigerant oil.
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3. SERVICE OPERATIONS

3.1 COMPRESSOR DRIVE BELT
TENSION AND ADJUSTMENT

Adjust the compressor 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 arm/clamping 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 Ibs) plus or minus
2.25 kg (5 Ibs) but after ten minutes ’run-in’ or with used
belts, a value of 43 kg (95 Ibs) 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 type 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 levei should
only be checked in cases where a major loss of system
oil has occurred, such as:-

a. A broken hose or severe leak.

b. Collision damage to refrigerant
components.

c. If excess oil is suspected to be in the system.

1. Discharge refrigerant from system, then remove the
compressor.

2. Remove discharge port cap of the compressor then

carefully drain and measure the refrigerant oil.

Flush oit from rest of system using R12 gas.

Add 150 cc of new refrigerant oil to the compressor.

5. 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.

system

> o

ADDING OIL DURING COMPONENT
REPLACEMENT

Some oil is lost whenever air conditioning system
components are replaced.

Where the system has been ruptured, a leak has
occurred or a compressor has to be removed and
reinstalied or replaced, the entire system must be flushed
with R12 gas.

IMPORTANT: The complete air conditioning system must
contain 150 cc of refrigerant oil to function correctly.

NOTE: A new compressor will contain 150 cc of factory
installed refrigerant oil.
If there are no signs of excessive refrigerant oil loss, add

the following amount of oil depending on the component
being replaced.

COMPRESSOR

Reinstalling 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 Compressor

1. Drain and measure refrigerant oil from original
compressor.

2. Drain factory installed refrigerant oil from new
compressor.

3. Measure the same amount of new refrigerant oil that
was drained from the original compressor ang install
this amount of oil into the new compressor.

EVAPORATOR

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

CONDENSER

Drain as much of the original oil 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
refrigerant . oil, either to the original or new receiver
dehydrator.

NOTE: |f 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 flushing of the
whole system with R12 gas and 150 cc of new
refrigerant oil added to the compressor.
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3.3 REFRIGERANT SYSTEM CHARGING

The following procedures are accomplished by using the

manifold gauge set illustrated in Fig. 2B-11, 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

during system charging.

Filling Charging Cylinder

1. Open valve on bottom of charging cylinder allowing

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

panel)

as required to allow refrigerant to enter. It 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 switch from high pressure charging
port, disconnect switch leads from compressor and

main wiring harness, then reconnect main
harness direct to compressor.

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

wiring

to the

4. Connect vacuum pump line and charging cylinder

hose to gauge set.
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ADAPTORS
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Figure 2B-11
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Charging System
The charging process includes the following steps:-
® Filling charging cylinder
® Evacuation and leak test
e Purging (if necessary for repairs)
e Final charging
e 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 off pump
if system holds vacuum for 5 minutes, commence char-
ging system.

2. If 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 R12 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 (If 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. Qil 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 efficiency.

¢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 biockage.

2. Close high pressure valve, and rotate compressor
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. if the charge will not transfer completely from the
station to the system, close the high pressure valve
at the gauge set, set the air conditioning controis for
cooling, check that the engine compartment is clear
of obstructions, start the engine and run at idle
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 of liquid. Adjust low side valve opening
10 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 ugnten securely
and leak check.

6. Disconnect main wiring harness from compressor
and reconnect cut-out switch leads to main wiring
harness and compressor.

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

7. Perform functional test.

Functional Testing of System

The functional testing is a quick measurement of the air
conditioner system performance. 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 switch 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 conditioning 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. Piace 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 transmission
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.
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FUNCTIONAL TEST TABLE

I

! Ambient Air Av. Comp. Av. Comp. Centre Outlet
Temp. C Head Pressure ' Inlet Pressure Air Temp.
Aux. Fan kPa kPa °c

' Air Blast

20 1000 — 1200 55 — 100 4 -7
25 1100 - 1350 100 - 135 6—9
30 1300 — 1450 | 100 — 135 8- 1
35 | 1400 -1700 | 100—140 | 10—13
40 11700 — 2100 140 — 180 13 -16.5

If operating pressures and temperatures are within the
specifications listed in this functional test table, the
refrigerant section of the air conditioning system is
functioning correctly.

3.4 COMPRESSOR INSPECTION
PROCEDURES
LEAK TEST
Seeping oil does not necessarily indicate leaking
refrigerant. Look for the following problems:

e Shaft seal area seeping oil. Feel under seal area

between clutch and compressor.

® Dislocation of front boss 'O’ ring (protruding section).

e Oil around service port. fittings.

® Oil around filler hole, 'O’ ring, stripped threads.

o Oil around crack in compressor housing.
IMPORTANT: Aiways clean away all oil, grease, etc., and
blow away residual refrigerant before starting detection
procedures. Refer 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,
including the seals, which shows a leak indication on the
flame will require leak repair.

‘Electronic’ - Shop Type Detectors* - In the seal area.
se: the instrument 1/4 to 1/3 range above maximum
sensitivity. All other portions of the compressor - set the
detector at maximum sensitivity. (*Detectors with a
minimum leak rate of 14-28 cc per year).

‘Soap 3Bubble’ - Any bubbles 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. If field coil lead is broken, repair lead or replace field
coil.

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

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

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

® An intermittent or poor system ground results in
lower voltage at the clutch. Check for tight fit of
coil retaining circlip. Check to determine proper
system ground.

® 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 rattie.
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 puiley by hand.

Listen for bearing noise. Feel for hard spots. if
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
engine fixing points.

4. Torque bolts to specifications.

5. Loose or wobbling engine crankshaft pulley.
6. Alternator bearing.

7. Air pump (where fitted).

8. Water pump bearing.

9. Engine valves.

10. Timing gears.

11. Loose engine mounting boits.

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 outiined 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 oft idler pulley clamping nut and/or bolt then
disconnect the drive belt.

NOTE: On 6 cylinder engines,it will be necessary to

release the tension from the compressor drive belt

adjusting boit. illustrated in Fig. 2B-9.

4. Disconnect electrical connector then remove the
attaching bolts and compressor from the mounting
bracket.

5. If the original or a new compressor is being
reinstalled, or replaced, refer to ’Add Oil During
Component Replacement’ 2.3 in this Section.
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Reinstall

Reverse to removal procedures noting the following:

1. Torque mounting bolts as shown in Figs. 2B-9 or
2B-10.

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 after lubricating them with
refrigerant oil, then torque hose connections as
shown in Figs. 2B-5, 2B-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
System Processing.’ Parts illustrated in Fig. 2B-12
which are serviced for the TR70 Spiral compressor
include:

Armature Plate

Armature Plate Balance Weight

Rotor Pulley

Field Coil Core

Shaft Bearing - Front

Front Boss

Shaft Seal Assembly

NOoO oA W=

Disassembly

CAUTION: Tool No. 41267, seal seat remover and
installer must be used to ensure that no contamination
i.e. dirt, humap perspiration. etc.. is allowed onto the seal
area. With a new seal. 1t is imperative that it be
unpacked carefully and fitted onto Tool 41267 for in-
stallation onto the compressor shaft,

1. Mount holding fixture AU258 into a vice, then using
the pins supplied with the fixture, secure the com-
pressor assembly mounting holes onto the holding
fixture bosses as illustrated in Fig. 2B-13.

2. insert pins of turning stop tool AU259 into holes of
armature, then using an 8 mm socket with ratchet
handle attached, remove armature anchor bolt as
illustrated in Fig. 2B-14, then remove armature.

Figure 2B-14
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3. Remove shim(s) from top of compressor shaft then
using wing circlip pliers J6083, remove the circlip
securing the clutch rotor to the clutch core as
illustrated in Fig. 2B-15, then lift the clutch rotor
assembly off the compressor shaft.

NOTE: If 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. 2B-16, then remove the clutch core assembly off
the compressor shaft.

5. Using a 10 mm socket with a ratchet handle
attached, remove the four bolts securing the front
nose to the front end plate as illustrated in Fig. 2B-
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.

Figure 2B-16

Figure 2B-18
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Install the 'O’ ring protecting tool AU261 over the
end of the compressor shaft then install the seal
head removal and installation tool 41287 over the
protecting tool and compressor shaft, as illustrated in
Fig. 2B-19. Depress then rotate the tool in a
cleckwise direction to engage cutouts in bottom of
tool with seal head retainer, then remove the seal
head.

Depress arms of the seal seat removal and installa-
tior tool AU260 and install the tool into the inside of
the seal seat as illustrated in Fig. 2B-20. Allow the
ends of the tool to expand and engage into recesses
on the base of 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 pulling action, lift felt seal
assembly out of the front nose as illustrated in
Fig. 2B-21.

Reassembly

1.

Install the felt seal assembly onto the felt seal
assembly installing tool AU262, then install the seal
assembly firmly into the bore of the front nose, as
illustrated in Fig. 2B-22.

Figure 2B-20

Figure 2B-22
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With the seal seat installed on the end of tool
AU260, apply refrigerant oil to the seat 'O’ ring, then
install the seal seat into the bore of 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
correctly install seal seat.

NOTE: Refer to cautionary paragraph at start of Dis-
assembly procedures.

3.

With "0’ 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.

Install seal head onto compressor shaft illustrated in
Fig. 2B-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.

Remove 'O’ ring protecting tool AU261 from end of
compressor shaft then install square sectioned 'O’
ring into groove on the end piate.

Align notched edge of front nose with front plate
retaining bolt iliustrated in Fig. 2B-24 and install the
front nose, ensuring that the square sectioned 'O’
ring 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 14.71% .98 Nm.

Install the clutch core assembly to the front end
nose, aligning the locating projection dimple in the
base of the clutch circlip core assembly with cut out
in end plate. Using wing circlip pliers J6083. install
clutch core assembly as illustrated in Fig. 28-25.

Figure 2B-23

Figure 2B-25
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8. Replace the clutch lead wire and tighten the
retaining clamp, then install the clutch rotor, using
wing circlip pliers J6083 to to secure the rotor to the
clutch core as illustrated in Fig. 2B-26.

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

NOTE: These shims adjust the air gap (refer air gap

adjustment in subsequent service operations).

10. Install the clutch armature, aligning flat on end of
compressor shaft with corresponding flat on
armature. Using turning stop tool AU259 and an
8 mm socket with ratchet handle attached, install
and torque armature anchor bolt to 9.81=.98 Nm, as
ilustrated in Fig. 2B-27.

AIR GAP ADJUSTMENT

Measure air gap between clutch armature and clutch
rotor assemblies, using feeler gauges as illustrated in
Fig. 2B-28.

Recommended air gap is 0.35 - 0.65 mm. If 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 illustrated in View 'A’, Fig. 2B-33, from
the evaporator core.

4. Remove transmission console (refer 2.2 or 2.3 in the
Body Section of this Supplement).

5. Remove heater case to panel cover assembly, lower
instrument panel extention, touch switch control
panel and centre nozzle and instrument location
frame illustrated in Fig. 28-29.

Figure 2B-27

Figure 2B-28
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— AIR DISTRIBUTION
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DUCT ASSEMBLY

SCREW

RH AIR OUTLET
DUCT

EVAPORATOR ASSEMBLY

BLOWER MOTOR— “= 770 '
HOUSING ASM.

“—RH DEMIST NOZZL_E
DUCT Assz 2Ly

HEATER ASSEMBLY

Figure 2B-31

6. Remove combined instrument assembly illustrated in
Fig. 2B-30.

7. Disconnect temperature cable at heater assembly
and partially remove vent/heat control assembly - Do
not disconnect vacuum hoses or electrical connector.

8. Remove screws securing left hand and centre of
instrument location cover to instrument panel pad
and frame illustrated in Fig. 2B-30.

9. Remove centre nozzle hose assembly and screws
securing right and left hand air ducting to centre air
duct illustrated in Figs. 2B-30 and 2B-31.

10. Remove instrument panel compartment and rear
compartment release button.

11. Remove left hand upper air outlet assembly and
screw securing left hand of instrument panel pad to
frame illustrated in Figs. 2B-30 and 2B-32.

12. Firmly support left hand instrument pane! lower and
remove all of the screws securing this panel to the
instrument panel frame illustrated in Fig. 2B-32.

13. Remove left hand air outlet duct illustrated in
Fig. 2B-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. 2B-33 from the
base of the evaporator assembly.

15. 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. 2B-33, which secure the top of the evaporator
assembly to the instrument panel frame, then using a
socket extension and a ratchet handle, remove the
bolts securing the evaporator assembly to the
instrument panel frame.
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Figure 2B-33
16. From inside the engine compartment, remove the

two bolts illustrated in Fig. 2B-33, securing the front
of the evaporator assembly to the lower dash panel.

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

17. Remove the clamps illustrated in Fig. 2B-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. If the original or a new evaporator is to be instailed,
refer to 'Adding Oil During Component Replacement’
in this Section.

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

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

Charge the system as outlined under ’Refrigerant
System Processing’ in this Section.

Check out the electrics and air ducts disturbed during
the removal and installation operations.
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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 illustrated in Fig. 2B-34
which secure the upper and lower sections of the
evaporator case together.

3. Remove the heavy mastic insulation material adja-
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. 2B-34, from the slot in the inside
case.

5. Remove the rubber sealing gasket and the inlet pipe
illustrated in Fig. 2B-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 water 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.
If the evaporator assembly contains more than 25 cc
of refrigerant oil, assume system 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 infet and outlet tube connections.

4. Leave final tightening of the tube connections 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 thermostat 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 grille, illustrated in Fig. 2B-35.

4. Disconnect the electrical connectors, then remove
the auxifiary fan blade from the fan motor assembly

F Wy N PR - - . -

attached to condenser assembly, illustrated in
Fig. 2B-36.

5. Remove the screws illustrated in Fig. 2B-36 securing
the right hand bracket to the condenser and the
radiator side support panel.

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

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

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

8. From under the front lower valance panel, remove
the two screws illustrated in Fig. 2B-36, securing the
right and left hand brackets attached to the base of
the condenser assembly.

9. Remove the screw illustrated in Fig. 2B-36 securing
the left hand upper support bracket to the radiator
side support panel, then remove the condenser and
auxiliary fan motor assembly.

REINSTALL

Reverse removal procedures. When instaling the new
assembly, note the following:

1. Drain as much of the original oil as possible from the

orginal condenser, then add the same amount of
new refrigerant oil, either to the orginal or new
condenser.
If the condenser contains more than 25 cc of
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 with clean refrigerant
oil when making inlet and outlet tube connections.

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

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

3.8 AUXILIARY FAN
REMOVE

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

2. Remove the connector body from the end of the
auxiliary fan lead, then attach a iength of string to
the end of the lead.

Remove the radiator grille illustrated in Fig. 28-35.

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 radiator to
facilitate subsequent installation of 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. 2B-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. 2B-37, then slide the receiver dehydrator out of
the clamp.

NOTE: If the receiver dehydrator is left open to the

atmosphere for more than 15 minutes, the receiver

dehydrator should be repiaced.

REINSTALL

Reverse removal procedures.

When installing a new assembly note the following:

1. Drain as much of 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.
if the receiver dehydrator contains more than 25 cc
of refrigerant 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 of the tube connections until
the receiver dehydrator clamp is fully tightened.

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

~ POWER STEERING
' RESERVOIR _~ RECEIVER

s

Ve DEHYDRATOR
SIGHT GLASS

1€ — 18 Nm

MOUNTI G
BRACKE

SCREW —

Figure 2B-37
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4. DIAGNOSIS CHART

]

COMPLAINT — INSUFFICIENT COOLING
1

|

NORMAL AIR FLOW
1

l

!

< CHECK AIR FLOW ‘L

f
1.

2. Check discharge air temperature at out:et nozzle.

Check that heater tap is off when lever :s on “COLD" position. *

—
H 1
NORMAL NOZZLE AIR HIGH NOZZLE AIR
TEMPERATURE TEMPERATURE |
J .
Check for air leaks through fire I Check sight glass. 1
wall, doors, windows or from neater.J I

FOAMING

- NO FOAMING

| System is probably low on refrigerant. 1. System may be either fully charged or empty.
Check for leaks, repair and add refrig- Feel high and low pressure pipes at compressor.
erant. If foaming still occurs, check High pressure pipe should be warm; low pressure
for restriction in refrigerant system | pipe should be coid.
between condenser and sight glass. L2 pipes are not indicating proper temperatures,
i recharge system as recommended. If nozzle air
temperature is still high, check evaporator.
I
CHECK EVAPORATOR PRESSURE |
. t ‘
LOW EVAPORATOR OR HIGH EVAPORATOR OR I
COMPRESSOR SUCTION PRESSURE . COMPRESSOR SUCTION PRESSURE }
1
Check evaporator outlet line. i THERMOSTATIC
Outlet line warm. | SWITCH
1
1. Check for liquid line restriction Check for EIUICh cycle. ]
(Frost spot on finej. If not,
2. Check for plugged T.X. valve. CYCLE NO CYCLE |
If not,
Check for cefective T.X. valve by 0.K.
removing vaive and biowing through ; CLUTCHON ¢
valve. If unable to blow through valve,
bulb is discharged. Replace T.X. valve. Disconnect clutch :
{ wire. )
e E—
P ER— 1
| CLUTCH CLUTCH REMAINS
DISENGAGES ENGAGED
T
; — Clutch is defectiveq
LOW DISCHARGE HIGH DISCHARGE PRESSURE
PRESSURE I
[ 1. Check engine cooling fan and condenser
T T o cooling fan, and for restricted air flow
i 1. Check for shpgmg clutch or sljppnng belt. ‘ thru condenser.
: 2. Cneck for suction line resmct:orﬁ-. 2. Check T.X. valve bulb contact and insuiation.
i 3. Remove compressor, teardown, inspect for X ;
i defzcts and repair. vorrect if necessary. L
[E— ; 3. Check for refrigerant restriction in condenser,

Return bends at equal elevation should be
approximately same temperature. |f temperature
of bends is appreciably different, the cooler bend
ncicates a restricted circuit. Replace condenser if
restriction is found. If condenser 1s O.K., check
for ai- in system. To check: Observe nozzie air
temperature and compressor discharge pressure
whiie siowly discharging system at receiver inlet
connection,

1

NOZZLE AIR TEMPERAT

DROPS AS COMPRESSOR

DISCHARGE PRESSURE D

|
L

URE NOZZLE AIR TEMPERATURE

INCREASES AS COMPRESSOR

I

Leak test system, repai
as necessary, discharge,
evacuate and recharge.

ROPS DISCHARGE PRESSURE DROPS
1
r T.X. valve super heat [
I setting is low. Replace :
! | T.X valve. '
- - - - - 4a - - . - oy
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NO OR LOW AIR FLOW

|
[ Check blower operation.J
1
‘ | 1
| BLOWER NOT OPERATING r NORMAL BLOWER OPERATION
| o— ! 1
i Check for blown fuse, defective blower switch, Check for loose or disconnected air distribution noses
! broken wire, loose connection, defective ! Restricted or leaking air ducts, partially ciosec air
blower motor. ' outlet valve or closed evaporator core.
If above check is O.K., check for ice blocking evapo-ator.
[ B
' |CE BLOCKING
| EVAPORATOR
1. Allow system to warm up.
2. Restart 2ngine.
3. Check evapcrator pressure
mmmed ateiy after restart and
ou | gowr of evapcrator pressure.
____
THERNOSTAT C
1 SWITCH
| — 1
‘ NORMAL EVAPORATOR OR ; - 1 —
' COMPRESSOR SUCTION PRESSURE | _Check for Cl‘“‘c ee
l 1
Check discharge pressure. J CYCLE NO CYCLE
0.K. CLUTCHON |
i Disconnectlclutch wirﬂ
____r__1 1
! TLUTCH CLUTCH REMAINS
. DISENGAGES ENGAGED
CLUTCH OFF T I
Thermostatic switch Clutch is defective.jl
Check electrical circuit is defective. ‘
through thermostatic
switch and clutch solenoid.
— 1
LOW DISCHARGE PRESSURE [ NORMAL DISCHARGE PRESSURE ]
| I

Check for restriction in liquid line,
partially plugged 7.X. valve, or
defective T.X. valve. Replace T.X.
valve if defective.

Refrigeratior svsiem is O.K.
Check fo- hot water valve shut-off. I
Check io- prope- function of air selector door.
Check for orope- operation and seal arounc temperature door.
Non-foamirg s gnt glass does not always irdicate a fully charged sysiem. Add approx
200 g R-12 arg observe performance. Discharge or recharge system as specified.
Check for orcoe- seal around evaporaio- core.
Check for excess oil in system. A symptcm of excess oil is a slipping clutch or be:t
or broken oelt at speeds in excess of 100 km/h. To remove excess oil in system,
a) idle engine for 10 minutes with controls set at high blower and maximum co d.
b) Discharge system, drain and measu-e oil from compressor if the compresso-

contains more than 85 cc of ref- garant oil, the system has an oil overcharge.
¢) Remove T.X. valve.
d) Flush the remaining components with R-11 to remove the excess oil.
l e) Drain the excess oil from the T.X. valve and install valve.

f) Install the compressor with 85 cc of new refrigerant oil.

Lg) Evacuate and recharge system, .

LN~

o0
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5. SPECIAL TOOLS

The Compressor Tools a2 ava iable either in kit form as Tool No. AU263, or as separate items under their individual
Tool number. A Belt Tension Gauge is also available. These Special Tools are available from,

Kent Moore — Australia Pty. Ltd.
Unit 3, 9 Pioneer Avenue,
THORNLEIGH, N.SW. 2120.

Teiephone. (02) 848 9777 Telex. 22355

FABRICATED TRIM CLIP REMOVAL TOOL y
ﬂ —0.5mm /
o

Y ~ END CONSTRUCTION
- L TO SUIT HANDLE
25°

REQUIREMENTS

: 8.0 mm— ~«— 750 mm—»
| 180mm_ . ~10.0 DIA
~4.25mm 6.0 mm ' mm
vy " Y
YV o y—— : B
i ‘r‘"'_A T2 - -

* J23600-B I j

BELT TENSION GAUGE L85 mm —3.0mm

AU263 — SANDEN COMPRESSOR TOOL KIT

COMPRISING THE FOLLOWING TOOLS

AU261
‘O' RING PROTECTING TOOL

’
ﬂ\\ S{?
AN AU262
FELT SEAL ASSEMBLY
AU258 INSTALLING TOOL
COMPRESSOR HOLDING
FIXTURE
41267
') SEAL HEAD REMOVAL AND

INSTALLATION TOOL

AU259

TURNING STOP TCCL

AU260

SEAL SEAT REMOVAL
AND INSTALLATION TOOL

J6083
WING CIRCLIP PLIERS
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SECTION 3
FRONT SUSPENSION

INDEX
Ref. Subject Page Ref.  Subject Page
1. GENERAL DESCRIPTION........ccoeeeeeececeee 3-1 2. FRONT STRUT USAGE 3-1

1. GENERAL DESCRIPTION

The front suspension on VK Series models remains the
same as on VH Series models, with the exception of the
front strut shock absorbers. These have been revised to
suit the different variation in vehicle load and to maintain
satisfactory damping control. VK strut inserts are not

interchangeable with previous Commodore models.

Service operations are as described in Section 03 of the
VB Commodore Service Manual P/N M38145.

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 Identification Plate’. The plate includes vehicle
optional information if it is fitted with XW5 - OQutback
Pack or FE-2 Sports Suspension Pack, refer Fig. 3-1.

MODEL | o[ =

BODY No.

SALES PACKAGE OPTION NO.

Figure 3-1
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SECTION 4A
REAR SUSPENSION

INDEX
Ref.  Subject Page Ref.  Subject Page
1. GENERAL DESCRIPTION......cccoccecmcneacncnncenss 4A-1 3. SPECIFICATIONS 4A-2
2. SERVICE OPERATIONS 4A-1 3.1 REAR SHOCK ABSORBER USAGE ............ 4A-2

1. GENERAL DESCRIPTION

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

different variation in vehicle load over VH Series models.
Service operations are as described in Section 04 of the
VB Commodore Service Manual.

2. SERVICE OPERATIONS

Service operations are 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.

BOLT MUST BE
INSTALLED
_ IN AN INWARD
. DIRECTION

Figure 4A-1
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3. SPECIFICATIONS

3.1 REAR SHOCK ABSORBER USAGE

EXTENDED
IDENTIFICATION
MODELS LABEL LENGTH COLOUR
(mm)
All 19 Styles (Sedans)
Exc. XW5/FE2 VF 630/636 Black
All 35 Styles (Station Wagons)
Exc. XW5/FE?2 VB 522.5/528.5 Black
19 Styles (Sedans) .
With XWS, FE2 VG 631/635 Yellow
35 Styles (Station Wagons)
With XW5/FE2 LG 523.5/527.5 Yellow
19 Styles (Sedans)
With FE2 VR 582/588 Black
XW5 — Outback Pack
FE2 — Suspension System Pack
NOTES
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SECTION 4B
REAR AXLE

INDEX
Ref. Subject . Page I Ref.  Subject Page
1. GENERAL DESCRIPTION........cccceceeeeeeennere. 4B-1 2. SERVICE OPERATIONS .........cccccceveremeerecenne 4B-1

1. GENERAL DESCRIPTION

There are two different size Salisbury Rear Axle

Assemblies used with VK Series models.

1. A Salisbury type axle with 178 mm diameter ring
gear is used as standard equipment on all models
except those with the 5.0 litre engine.

2. A Salisbury type axle with 190 mm diameter ring
gear is used on models with 5.0 litre engine.

Limited slip differential is available on all models.

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 differential 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 axle 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.
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SECTION 4C
PROPELLER SHAFT & UNIVERSAL JOINTS

INDEX
Ref.  Subject Page l Ref.  Subject Page
1. PROPELLER SHAFT IDENTIFICATION....... 4C-1 2. UNIVERSAL JOINTS 4C-1

1. PROPELLER SHAFT IDENTIFICATION

The following chart sets out the propeller shaft usage for
VK Series models.

PROPELLER SHAFT
ENGINE | TRANSMISSION PART NO. COLOUR
3.3 litre MC6 92024162 BLACK
EST with grey band
M40 | 92024163 BLACK
: with violet band
M76 . 92024160 ' BLACK with
. opaline green band
3.3 litre | M40 92024161 BLACK with
I EFI sky blue band
5.0 litre M40 92015876 DARK GREEN
! with white band
| —

2. UNIVERSAL JOINTS

On VK Series models, with the EFI engine, the propeller The phasing of the front and rear yokes on propeller
shaft is fitted with universal joints the same as used on shafts fitted to 3.3 litre models, has changed from
5.0 litre models. parallel to 900 apart.

For service operations refer to Section 04 of the VB
Commodore Service Manual Part No. M38145.
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SECTION 5
BRAKES

INDEX
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1. GENERAL INFORMATION

With the exception of a non-serviceable brake booster
and modified brake pipes to suit master cylinder position

1.1 SERVICE NOTES

The polyglycol brake fluid used in VK Series models is
hygroscopic and absorbs moisture from the air through
the brake hoses etc. The boiling resistance of the fluid
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.

To prevent the absorption of moisture from the air, it is
recommended that the brake fluid be stored in small
(500 ml) containers and that any surplus fluid remaining
in a container after use be discarded.

NOTE: The approved brake flud (GMH Spec-
ification HN1796) is available from GM P & A in 500 ml
containers under part number 92018952 and 250 ml
containers, part number 92018951. If pressure bleeding
equipment is used, it must be of an approved type with a
diaphragm separating the brake fluid from the air.

CAUTION: Brake fluid is extremely damaging to paint. If
fluid should accidentally touch a painted surface,
immediately wash from paint and clean painted surface.

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.

on all 6 cylinder VK models, the brake system for VK is
similar to VH models.

E
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2. SERVICE OPERATIONS

2.1 BRAKE FLUID CHANGE

1. Thoroughly clean master cylinder especially around
wheel brake line connections.

2. Disconnect wheel brake lines from master cylinder
and remove reservoir cap.

3. Allow master cylinder to drair. untii empty. (Refer
Fig. 5-1).

4. Fill master cylinder reservoir with fresh, 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
fluid 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 fluid removed is free of air.

NOTE: If 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 caliper upside down and remove bleed screw to
drain contents of caliper into suitable receptacle.

11. Hand tighten bleed screw and reinstall caliper
assembly.

12. Tighten anchor plate retaining bolts to torque specifi-
ed at end of section.

13. Repeat step 8 to 12 for right hand caliper assembly.
14. Bleed front calipers.

2.2 BRAKE BOOSTER

REMOVE

1. Disconnect electrical lead and three brake pipes from
master cylinder. (Refer Fig. 5-3).

2. Unscrew nuts securing master cylinder support
bracket to adjacent spring tower. (Refer Fig. 5-3).

3. Remove master cylinder to bracket bolt and remove
bracket. (Refer Fig. 5-3).

4. Remove nuts securing master cylinder to power
booster studs. (Refer Fig. 5-3).

5. Remove master cylinder taking care not to disturb
power booster push rod.

NOTE: Do not depress brake pedal with master cylinder

removed or reaction disc may become dislodged n
booster.

CALIPER
y ANCHOR PLATE
RETAINING
BOLTS

BRAKE CALIPER

Figure 5-2

—MASTER CYLINDER SECURING NUT

BOOSTER pZa\ (2 PLACES)
' W £
g"/g mm LINES
//’ | Q

NUT

(2 PLACES)

Figure 5-3
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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).

8. Remove brake push rod retaining clip and washer
from brake pedal and lift push rod off brake pedal
stud. (Refer Fig. 5-5)

9. 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 rod 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. If pressure bleeding is
employed, the brake lines must be reconnected to
master cylinder  before commencing bleeding
procedure.

BRAKE
PEDAL SUPPORT

BOOSTER RETAINING
NUT (2 PLACES)

Figure 5-4

WASHER

_—PUSHROD  '-PUSHROD / =5
RETAINING BRAKE PEDAL

C_iP STUD

Figure 5-5
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3. SPECIFICATIONS

Brake Fluid .. . ... ... .. ... ... ... ... .. ... GM Specification HN1796
(GM P & A Part No. 92018952 - 500 mls)
92018951 - 250 mls)

Brake Booster Assembly
Type .. Single Vacuum Suspended
Vacuum Piston Diameter . ... ... . . ... . .. .. . 230 mm

Nm
Brake Booster Retaining Nuts . . .. .......... ... . . 20 - 25
Master Cylinder to Bracket Bolt .. .......... .. .. .. 15-18
Master Cylinder Bracket to Panel Nuts . ............ . 20 -25
Master Cylinder to Brake Booster . ......... ..... .. 19 - 28
Pressure Differential Warning Switch . . ...... .. .. . .. 14-18
Caliper Ancnor Plate Retaining Bolts . ........... . .. 70 - 85
Brake Pipes to Master Cylinder Nuts . . ... .......... . 8—-1
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1. GENERAL DESCRIPTION

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 Injection (EFI) is
standard on Calais and available as an option on all
sedan models with automatic transmission.

The 5.0 litre V8 engine with automatic transmission.
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 introduced

to

reduce emissions and improve fuel economy. A

summary of the modifications used for each 3.3 litre
engine follows.
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1.1 3.3 LITRE ENGINE WITH
ELECTRONIC SPARK TIMING (EST)

This engine uses the Bosch Electronic Spark Timing
system, refer Section 6D, Ignition 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. 6A-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 cylinder head is aiso 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. 6A-3

The flywheel 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 flywheel or automatic drive plate.
Pistons have been revised to suit the engine operating
characteristics.

‘VH’ 3.3 LITRE

VK’
3.3 LITRE

Figure 6A-1

‘VH’ 3.3 LITRE

\' ‘VK’ 3.3 LITRE

‘VK" 3.3 LITRE
Y ‘VH' 3.3 LITRE

Figure 6A-2

Figure 6A-3
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1.2 3.3 LITRE ENGINE WITH
ELECTRONIC FUEL INJECTION (EFI)
This engine uses the Bosch LE-2 Jetronic Fuel Injection
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 heavy duty construction.
Camshaft: Cam profiles have been revised. For valve
timing details refer chart below.

NOTE: Timing includes ramps. Opening ramp 26°
Closing ramp 320°.

U AT

‘'VH' 3.2 LITRE

— VK’
3.3 LITRE
h

M

Figure 6A-4

\\

\ \
\
—'VK' 3.3 LITRE

— VK 33 LITRE

-'VH' 3.3 LITRE

\—'VH’ 3.3 LITRE

Figure 6A-5

Figure 6A-6

Including Ramps
Inlet Valve Opens BTC 46°
Closes ABC 108°
Duration 334°
Exhaust Valve  Opens BTC 86°
Closes ATC 68°
Duration 334°
Valve Open Overlap 114°

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
gear.

The timing case cover has been modified with the
addition of an oil redirection rib (Fig. 6A-7). This allows
additional oil flow to the timing gears.

— OIL REDIRECTED RIB

Figure 6A-7
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INLET MANIFOLD

A new ram tuned inlet manifold is used to optimise mid
range torque. It 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 into 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 system.

The exhaust extractors, which are manufactured from
stainless steel, nave a low heat retention, helping to
minimise under hood temperatures.

For further details of the exhaust system, refer to
Section 8B of this Supplement.

Figure 6A-9

2. SERVICE OPERATIONS

For service and overhaul operations not listed in this
Supplement, refer to the Improved Performance L6 and
V& Engine Service Manual, Part No. M38388.

2.1 COMPRESSION TEST

On EF! equipped vehicles, the control relay must be
removed from the fuse box (refer Fig. 6A-10), before
commencing a compression test, to prevent the injection
of fuel which may be blown out the spark plug holes.

~CONTROL RELAY
/,

/
/ FUSE BOX~
\

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 L6 model
with the air pump type 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-11.

2.3 CYLINDER HEAD (EFI)
REMOVE

1. Disconnect battery earth lead. Carry out removal
operations outlined in 3.9 'Air Flow Duct’ and 3.11
‘Inlet Manifold’ in Section 6C 'Fuel Injection’ 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.

CAUTION: If the cooling system is hot, the radiator cap

must not be removed quickly - it should be rotated slowly

to the first stop, which permits the pressure in the system

to release slowly through the overflow pipe. The cap

must not be removed completely until all escape of

steam has ceased, or there is a danger of water or

steam scalding 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 overflow 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.

7. Disconnect fuel return line from flexible fuel hose
and plug open end with a suitable plug.

8. Disconnect electrical connector from auxiliary air
valve.

-PINK LEAD IN SLEEVE
(ANTI DIESELING SOLENOID)

THROTTLE POSITION |
SWITCH CONNECTOR 7 |

COOLANT > ~
TEMPERATURE SENSOR | e
~CONNECTOR _ / \ . Iy
’ / T30 . ~ENGINE SPEED !
.. SENSOR i

CONNECTOR !
\ . ) %){
B -

. . -
\ N

Figure 6A-11

RETURN LINE—
MOUNTING
BOLT

FLEXIBLE -
FUEL HOSE

“RETURN LINE
MOUNTING BOLT

-

5
LFUEL RETURN LINE

Figure 6A-12
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9. Disconnect throttle cable from mounting bracket.
Refer Fig. 6A-13.

10. Remove fuel hoses from fuel damper, plug with
suitable plugs. Refer Fig. 6A-14.

11. Remove cruise control power unit bracket mounting
to cylinder head bolts and remove bracket assembly.
Refer Fig. 6A-14.

12. Disconnect high tension wires and remove spark
plugs, disconnect coil positive and negative wires
and remove coil attaching bolt and coil.

13. If 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
cylinder head. Refer Fig. 6A-15.

NOTE: 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 bolts, rocker arm pivot,
rocker arms and push rods.

NOTE: Remove each set (one set per cylinder) as a unit.

It is important that the original location of all pivots and

arms is retained on assembly. For this purpose, parts

should be placed in a special rack, Tool No. 6A35.

17. Remove the cylinder head bolts, cylinder head and
gasket. Place cylinder head on two blocks of wood
to prevent damage.

é@f*ﬂ\
CRUISE CONTROL
POWER UNIT

£ - N ' THROTTLE
LD : CABLE
BRACKET
VACUUM—
HOSE
- N
~ELECT
AIR VALVE @
’é VALVE
ZMOUNNNGBOLT
(2 PLACES)
Figure 6A-13

~—~BRACKET TO
CYLINDER

HEAD BOLT
(2 PLACES)
Figure 6A-14
COMPRESSOR
=
|
COMPRESSOR ™. PR e
MOUNTING - A ~— ||
BOLT (4 PLACES) ;< b »
~ 1
PULLEY ~ N -
ADJUSTING AN
BOLT (N COMPRESSOR

ENSURE NUT IS RETIGHTENED —
AFTER BELT ADJUSTMENT
REFER SECTION 2B FOR DETAILS

'&\Dmve BELT

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 Improved Performance L6 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 Supplement.

Check for fuel leaks as described in Service Operation
3.2 ’Leak Testing’, Section 6C, 'Fuel Injection’ of this
Supplement.

2.4 ENGINE ASSEMBLY (EST)
REMOVE

1. Removal procedures for a 3.3 litre engine equipped
with EST are the same as for VH L6 models with the
air pump type Air Injection Reactor system.

2. 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-17.

—PINK LEAD IN SLEEVE
(ANTI DIESELING SOLENOID)
THROTTLE POSITION
SWITCH CONNECTOR —

COOLANT ‘
TEMPERATURE SENSOR /
— CONNECTOR o~
T,

»

. —ENGINE SPEED
SENSOR
CONNECTOR

SPEED SENSOR

SENSOR MOUNT

Figure 6A-17
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FAN SHROUD —

%

cge)

~ UPPER
SUPPORT
cLIP

4 . :\\JC
\//
~_ 7
—RADIATOR ~,
\/;/
~
LT~ /
; LOW COOLANT—"
SENSOR
VIEW @
Figure 6A-18
2.5 ENGINE ASSEMBLY (EFI)
REMOVE
1. Disconnect battery earth lead.
2. Remove bottom radiator hose and drain cooling
system. Remove top rediator hose. Disconnect
automatic transmission cooler lines from radiator.
3. Disconnect radiator fan shroud from radiator. Re-
move upper radiator support clips, litt up radiator.
From the front of the radiator, disconnect the low
coolant sensor wire, if so equipped. Refer
Fig. 6A-18.
4. Remove radiator, taking care not to damage low
coolant sensor, remove shroud.
5. Drain oil pan.
6. Remove air flow duct as per Service Instruction 3.9,
Section 6C 'Fuel Injection’ of this Supplement.
7. Remove engine hood.
8. Loosen generator, and if fitted, power steering pump,
air conditioning compressor and remove drive belts. WATER PUMP
Refer Fig. 6A-19. /
9. Disconnect brake booster vacuum hose from inlet

manifold.

AIR
CONDITIONING
COMPRESSOR

CRANKSHAFT

POWER
STEERING
PUMP

Figure 6A-19
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10. Disconnect cannister to throttle body purge hose,
from cannister. Refer Fig. 6A-20.

11. Remove four retaining bolts from the cooling fan
assembly, remove fan and associated parts.
Fig. 6A-21.

12. On models with air conditioning, remove the com-
pressor and mounting bracket from its position (refer
Fig. 6A-22) and support it out of the way without
disconnecting the hoses.

\

& \\ i\\\\

CANISTER TO
THROTTLE BODY
PURGE HOSE
Figure 6A-20
COOLING FAN . /.Cj/
MOUNTING BOLTS Sa —
(4 PLACES) =3
FAN ]
—CLUTCH |
v AN\ _~WATER
mﬁ 12 \\e” pump
{h / PULLEY
\/ﬁjl RN
ANl 2 }i\
= | b
i v CRANKSHAFT
AN PULLEY
- RETAINING BOLT \\—COOL|NG
(4 PLACES) FAN
Figure 6A-21
COMPRESSOR

COMPRESSOR
MOUNTING

PULLEY J
ADJUSTING
BOLT

ENSURE NUT IS RETIGHTENED
AFTER BELT ADJUSTMENT
REFER SECTION 2B FOR DETAILS

COMPRESSOR\

DRIVE BELT

Figure 6A-22
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13. Remove power steering pump mounting and adjus-
ting bolts (refer Fig. 6A-23) and support pump out of
the way without disconnecting the hoses.

14. Disconnect heater hoses from engine.

15. Disconnect wiring harness connections from starter
motor, generator and engine earth from generator

bracket. Refer Fig. 6A-24.

16. Disconnect wiring connections at oil pressure sender
unit, coolant temperature sender, ignition coil and

auxiliary air vaive. Refer Fig. 6A-25.

X D PUMP MOUNTING
PUMP \\/L—f‘KSf,\ oLt
MOUNTING \ s ﬁ@’
BOLT : . \/

PULLEY ADJUSTING
BOLT

POWER
STEERING
PUMP

Figure 6A-23
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17. Disconnect auxiliary air valve hose from inlet
manifold. Disconnect throttle cable from 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.

18. Depressure fuel system as per 3.2 ’'Depressurize’,
Section 6C, of this Supplement.

19. Remove fuel lines from fuel damper and plug with
suitable plugs.

20 Remove bracket mounting to cylinder head bolts and
remove bracket assembly. Refer Fig. 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.

22. Remove flexible fuel hose from fuel return line at
engine side plate.

e N 1\
N

CRUISE CONTRO. & ,¥§ @ \

POWER UNIT ST ‘ '
X , _—~THROTTLE
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\—MOUNTING BOLT
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Figure 6A-26
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Figure 6A-27
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23. Plug open end of flexible fuel hose with a suitable
plug. Refer Fig. 6A-29.

24. Remove vacuum hoses from vacuum adaptor at the
rear of the inlet manifold, remove adaptor. Refer
Fig. 6A-30.

25. Raise the vehicle and place on jack stands.

26. Disconnect the gear shift from the transmission, refer
to VB Commodore Service Manual, Clutch and
Transmission Section.

27. Remove the speedometer cable from the extension
housing, or if fitted. disconnect speed sensor wires at
the extension housing. Disconnect detent solenoid
wire and TCS switch from the transmission.

28. Remove tailshaft and insert a protector in the end of
the transmission extension housing to prevent loss of
fluid.

29. Install Tool No. 6A37 engine lifting hook or equ-
ivalent, raise engine slightly and remove the front
engine mounting to crossmember bracket through
bolts. Refer Fig. 6A-31.

RETURN LINE
MOUNTING
BOLT

FLEXIBLE-
FUEL HOSE
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\ " MOUNTING BOLT
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Figure 6A-29
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Figure 6A-31
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30.

31.
32.

Disconnect exhaust system from exhaust extractors.
Refer Fig. 6A-32.

Remove engine rear crossmember.

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 correct hose and electrical connections.

3. Add recommended oil and coolant.

4. Check fuel system for leaks as described in service
operation 3.2 ’'Leak Testing' Section 6C, 'Fuel In-
jection’, in this Supplement.

5. Start engine, check and adjust ignition timing, and for
full throttle opening, check for air leaks.

6. Check for oil and coolant leaks.

HERE

DISCONNECT/ T

Figure 6A-32

3. TORQUE WRENCH SPECIFICATIONS

Engine Speed Sensor to Cylinder Block Bolt . ... ......... .
Cylinder Head to Cylinder Biock . . ... ...... ... ........

Rocker Arm Pivot to Cylinder Head . . . ... ... ......... ..
Rocker Cover to Cylinder Head . . . . . .. .. ..............
Fuel Return Line MountingBolts . . . . ... ............ ..
Fuel Return Line to Pressure Regulator Nut . ... ........ ..

Air Flow Duct Mounting Bolt . . . . . . .

Air Flow Duct Mounting Bracket to Cylin
Air Conditioning Compressor Mounting Bolts .. .......

Compressor Bracket Bolts

der Head Bolt . . .. ..

Alternator MountingNut . . ..... ... ... ............
Alternator AdjustingBolt. . ... .. .. ... ... . ... .. .
Power Steer ng Pump Mounting & AdjustingBolts . . ..... . ..
Cooling Fan RetainingBolts . . ... .. ..............
Engine Mounting Nuts . . . ..... ... .. .............
Rear Transmission Mounting Bolts . . . ... ..... ... ... . ..
Rear Crossmember MountingBolts . . .. ... ... ... .......
Exhaust Clamp Nuts . ... ...... . ...................

Nm

30 — 40
B4 ifirst torque)
102 “'nai 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
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SECTION 6B
ENGINE COOLING

INDEX
Ref.  Subject Page Ref.  Subject Page
1. GENERAL DESCRIPTION......ccccceeeeemrenccenceene 6B-1 2.1 RADIATOR OVERFLOW/WINDSHIELD
2. SERVICE OPERATIONS 6B-1 WASHER BOTTLE 6B-1
Remove 6B-1
Reinstall 6B-1
2.2 COOLING SYSTEM - FLUSH SYSTEM ...... 6B-2

1. GENERAL DESCRIPTION

The cooling system employed on VK Series models is All VK 3.3 litre engines have the thermostat housing, fan
carried 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. 6B-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 WASHER
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. 6B-1) and lift
bottle assembly out from its position.

REINSTALL

1. Installation is reversal of removal.

2. Fill the radiator overflow bottle 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.
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Figure 6B-1

2.2 COOLING SYSTEM - FLUSH SYSTEM

1. Place drain tray under vehicle.

Remove top radiator hose from thermostat housing.
Remove thermostat housing and thermostat.

Place water hose into the top radiator hose, turn on
water pressure, and flush untii water coming from
cylinder head is clear.

Flush heater core by removing top heater hose from
thermostat housing and flush until clear.

Flush radiator by removing bottom radiator hose from
water pump and flush until clear.

Remove overfiow bottle, as per service operation 2.1,
and flush.

With the system flushed clean, replace thermostat
housing gasket and refit all cooling system
components. Mix a coolant concentration of
approximately 21 mls of corrosion inhibitor, GMH
Specification HN1109, with every litre of clean water.
Add to the cooling system and check for leaks.

2.
3.
4
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SECTION 6C

ENGINE FUEL
CONTENTS OF THIS SECTION
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ELECTRONIC FUEL INJECTION
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1. GENERAL DESCRIPTION

The Electronic Fuel Injection (EFI) used on VK series
vehicles is the Bosch LE-2 Jetronic system.

The LE-2 Jetronic is an electronically controlied fuel
injection system which injects fuel at regular intervals into
the inlet ports adjacent to the inlet valves. It provides a
method of more precisely metering fuel to satisfy the
various engine operating conditions.

In a carburettor type fuel system, the intake manifold
design must strike a medium between low and high
speed requirements for air flow. At idle, air flow is very
low and in order to keep the fuel mixed with air, it is
necessary to have small passages to keep up the air

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 compromise which results in passages of such a size
which limits both low and high speed performance.

With EFl systems, 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.

AR FLOW
METER \

~ AIR FLOW
DUCT

~ THROTTLE BODY

AIR CLEANER
HOUSING

AIR FLOW SYSTEM

INLET
MANIFOLD

Figure 6C-1

1.1 MAIN COMPONENT SYSTEMS

The Bosch LE-2 Jetronic Fuel Injection system can be
divided into three main component systems, they are:

AIR FLOW SYSTEM
COMPRISING:

Air Cleaner - Filters incoming air flow for the engne.
Refer Fig. 6C-1.

Air Flow Meter - Measures the air inlet flow and sends
an electrical signal to the controi unit where the required
air/fuel ratio is computed. Refer Fig. 6C-1.

Air Flow Duct - Transfers air flow from air cleaner to
throttle body. Refer Fig. 6C-1.
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Throttle Body - Located between the air flow duct and
the inlet manifold, the throttle body incorporates the
throttle valve with provision for 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 of air to
bypass the throttle valve, to maintain idle stability with a
cold 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

Figure 6C-4
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Fuel Filter - The filter contains a fine paper element.
Refer Fig. 6C-5.

Fuel Rail - Distributes pressurized fuel to the injectors.
Refer F.g. 6C-6. It incorporates a schrader valve (with a
specia fuel resistant valve core) for bleeding down fuel
pressure and carrying out diagnostic procedures.

Injecters - Electrically controlled from the control unit.
The a—ount of fuel sprayed into ths inlet ports is
controled by the length of time tne con:rol unit signals
the njectors to remain oper. Refer Fig. 6C-7.

Pressure Fegulator - Maintains the required fuel pressure
under all load conditions. Refer Fig. 6C-8.

Figure 6C-5

FUEL RAIL—

RETAINING

VNJECTOR
cLIp
\

MOUNTING BOLT
{3 PLACES)

\-INJECTOR

Figure 6C-6

Figure 6C-8
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ELECTRICAL SYSTEM
COMPRISING:

Control Unit - Processes signals from the engine sensors
to calculate the amount of time the injectors remain
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.

Ignition Coil - The control unit receives ignition pulses
from the ignition coil. From this information the control
unit calculates engine speed. Refer Fig. 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 flow meter. Refer Fig. 6C-11.

Throttle Position Switch - The control unit receives
information from the throttle position switch when the
engine is idling or under high load. Refer Fig. 6C-12.

Figure 6C-9

Figure 6C-10

Figure 6C-12
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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
Coefficient design. The resistance of the sensor de-
creases as the engine temperature increases, thereby
allowing the control unit to shorten the injection pulse
width signal. Refer Fig. 6C-13.

Air Temperature Sensor - The air temperature sensor is
located in the inlet passage of the air flow 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 for changes in inlet air
temperature. Refer Fig. 6C-14.

Ignition Switch - The control unit receives a signal from
the ignition switch when the vehicle is starting, and this
allows a richer mixture for starting. Refer Fig. 6C-15.

The location of the various components are shown in
Figs. 6C-16, 6C-17.

Figure 6C-13

AIR TEMPERATURE SENSOR

Figure 6C-14

Figure 6C-15
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1.2 FUNCTION OF MAIN COMPONENT
SYSTEMS

AIR FLOW SYSTEM

Inlet air flows through the air cleaner housing and is
measured by the air flow meter. Air continues along the
air flow duct into the throttie body. Air flow to the engine
is controlled by the throttie butterfly opening inside the
throttie body.

During engine warm up, additional air flow is bypassed
behind the throttle butterfly to increase engine speed, by
the action of the auxiliary 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
electrical pulse to the injectors, the duration of which
controls the amount of time the injector nozzle remains
open.

Information gathered includes, inlet air flow from the air
flow meter, engine coolant and inlet air temperatures
from their respective sensors and engine speed from the
igniton coil pulses. Refer Fig. 6C-20.
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Control Unit Signals

The main function of the control unit is to generate
injection pulses. Upon receiving electrical signals from the
engine sensors, the control urit 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 COIL

AIR FLOW METER

AIR TEMPERATURE
SENSOR

THRCTTLE POSITION
SWITCH

CONTROL UNIT

COOLANT TEMPERATURE
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IGNITION
SWITCH

INJECTORS

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-2 Fuel Injection System.
The signal for injection begins with the control unit
receiving ignition pulse signals from the ignition coil.

With a six cylinder engine, there are six ignition pulses
for every two engine revolutions (three pulses every
revolution). Upon receiving the third ignition pulse from
the coil, the control unit sends the signal for injection to
commence. All the fuel injectors are electrically connec-
ted in parallel to the control unit so they all inject
simultaneously.

Cnz 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 revolution.
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 condition.

With LE-2, the speed of the engine is signalled from the
ignition coil and engine load is monitored by the air flow
meter. The signals from these two sensors provide the
control unit with data to select the basic fuel injection
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 injectors remain open and
the larger the quantity of fuel injected, until the engine
reaches operating temperature when enrichment
conpensation is no longer required.

CRANK ANGLE

CYLINDER 0’ 120°  240°  360° 480" 800°
4 1 1 | H

N\

START OF INJECTION

77 IGNITION POINT LIS 'N_ET VALVE OPENS

Figure 6C-22
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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 for 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 open
and high load contacts closed.

Ignition 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
injection under all engine operating conditions.

Cold Start

When the ignition switch is turned to the 'START
position and the engine is In the ’'cranking’ mode, the
control unit delivers 3 injection pulses per rev and
extra fuel is injected into the inlet ports.

Cold start enrichment can last for a period up to FUEL

10 seconds depending on the temperature of the engine. QUANTITY
Refer Fig. 6C-24.

TIME
Figure 6C-24
After Start A
When the ignition switch is released to the 'ON’ position i
from 'START', the cold start enrichment drops off. The 194

‘after start’ enrichment is provided to compensate for the
sudden decrease in fuel gquantity from 'START’ to 'ON’.
The control unit multiplies the basic fuel injection quantity MULTIPLICATION
pulse by a factor of 1.7 at 0°C, this factor decreases FACTOR

until the engine speed becomes greater than 600 rpm.
Refer Fig. 6C-25.

1.04

TZMP.
Figure 6C-25
Warm Up
The warm up enrichment provides smooth engine opera-
tion once the engine is started. The control unit again 12 !

multiplies the basic fuel injection quantity by a factor o
which is controlled by the engine's coolant temperature.

Refer Fig. 6C-26. MULTIPLICATION
FACTOR

20°c  TEMP. 70°¢C

Figure 6C-26
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ACCELERATION ENRICHMENT

The control unit receives a signal from the air flow meter
about an increase in airflow and if the coolant
temperature is less than 70°C. acceleration enrichment
takes place. The control unit multiplies the basic fuel
injection quantity by a factor to increase the fuel quantity
delivered. The enrichment signal lasts apprcximately
2 seconds. Refer Fig. 6C-27.

FULL THROTTLE (HIGH LOAD) ENRICHMENT

The high load contacts within the throttle position switch
close when the throttle is opened greater than 40°. With
closed contacts, the control unit receives an electrical
signal and the basic fuel injection quantity is increased by
8 percent to give the air fuel ratio required for maximum
power.

2.4 FUEL SHUT OFF - COASTING

When the accelerator pedal is lifted so the vehicle is
coasting, the closed throttle contact points within the
throttle position switch close. With the points closed, the
control unit receives an electrical signal and fuel injection
is stopped until the engine speed drops to approximately
1800 rpm. With engine speed below 1800 rpm, fuel
injection commences again to prevent the engine from
cutting out. Refer Fig. 6C-28.

2.5 VOLTAGE CORRECTION FUNCTION

Under conditions of low system voltage, such as would
occur with a battery in a low state of charge, the
injectors are slightly slower to open. Under these
conditions, the pulse width is automatically extended to
ensure the full quantity of fuel is injected

2.6 COMPONENT OPERATION
AIR FLOW SYSTEM

Air Flow meter

The function of the air flow meter is to generate an
electrical signal to the control unit proportional to the
amount of air flow into the engine. This signal is the base
engine load signal to determine the correct amount of
fuel to be injected.

In the inlet passage of the air flow meter there is a
moveable flap and as the air flows through the passage it
exerts a force on this flap. Depending on the air flow and
the opposing force of the flap return spring, the flap is
held open in a certain angular position which is converted
to an electrical signal by a potentiometer (variable
resistor).

1.3 1

MULTIPLICATION
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i .
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Figure 6C-27
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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.

Throttie 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.
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Idle 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-33.

When the vehicle is fitted with air conditioning, an idle
load compensator solenoid is installed in the throttle
body. When the air conditioning compressor is 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 air flow past the air flow meter and the
engine idle speed is increased. Refer Fig. 6C-34.

Auxiliary Air Valve

When the engine is cold. it must produce higher torque
during idie to overcome increased frictional resistances.
Therefore. in addition to a richer ar/fuel ratio during cold
starting a~d warm up period, additional mixture is
required tc increase the engine’'s idle speed. The
additional mixture is obtained by the action of the
auxiliary air valve. The auxiliary air valve operatior is
conrolled by an electric heater coil which. wnen the
engine is cold. permits air to bypass the throttie valve
and enter the inlet manifold. The additional air entering
the induction system causes the flap within the ar flow
meter to deflect and the potentiometer signals the control
unit that more fuel is required thereby maintaining the air
fuel ratio constant. Refer Fig. 6C-35
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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 flows 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 'START’ 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 flow duct to enter the throttle body, bypassing the
throttle valve. As the heater coil warms up. the bimetal
strip deflects, gradually closing the air passage in the
valve until at a predetermined temperature, the disc 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 type. 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 eccentrically mounted in the
pump housing, is fitted with metal rollers in notches
around its circumference which are pressed against the
thrust ring of the pump housing by centrifugal force and
act as seals. The fuel is carried in the cavities which
form between the rollers. The fuel flows directly around
the electric motor. There is no danger of explosion,
however, because there is never an ignitable mixture in
the pump housing. The pump delivers more fuel than the
maximum requirement of the engine so that the pressure
in the fuel system can be maintained under all operating
conditions.
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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 I/hr.

NOTE: 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. It 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 rail.

Changes in the fuel pressure discharged from the fuel
pump and the opening and closing of the injectors, are
monitored by the diaphragm and spring, which varies the
volume of the fuel 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 valve which, when act-
ivated, opens inwardly. A spring holds the pintle valve
closed as long as the solenoid is not activated. When the
solenoid is energized, the pintle valve opens and the fuel
is metered and atomised as it enters the inlet port. Since
the fuel pressure drop across the injector is always
constant. the amount of fuel delivered is directly pro-
portional to the pulse width and therefore, the time the
injector is open.

Typical injection time for most engine operating condit-
ions range from 2.5 to 10 milliseconds. Refer Fig. 6C-41
for internal view of a typical injector.
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The injector has around each end, a sealing 'O’ ring,
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
from damage during handling and fitting and also, to
provide heat insulation to prevent vapour formation. It
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 fuel 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, mounted in the engine vacuum side of the
diaphragm, establishes a nominal pre-load of pressure.
With the fuel 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
moves 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
free. 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 filter for the fuel. The filter retains impurities which
maybe present in the fuel and which could affect the
function of the fuel injection system.

The fuel filter contains a paper element. Refer
Fig. 6C-44.
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When replacing the filter it is of the utmost importance
that the arrow on the housing indicating the flow is
complied with. Refer Fig. 6C-45.

The filter must be replaced every 40,000 kms or 2 years,
whichever comes first.

Fuel Rail

The fuel rail guarantees the same fuel pressure at each
injector.

The fuel rail has a storage function. lts volume compared
with the amount of fuel injected during each working
cycle of the engine is large enough to prevent variations
in pressure. The injectors, connected to the fuel rail, are
therefore subjected to the same fuel pressure. The fuel
rail also facilitates fitting of the injectors, and also
incorporates a schader valve for bleeding 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 mounted behind the
passenger side front cowl panel trim. Refer Fig. 6C-47.
The control unit receives information on the quantity of
air drawn into the engine, coolant temperature, position of
the throttle valve, the starting process, as well as engine
speed. It processes this information and transmits electric
pulses to the injectors. It is connected with the electrical
components in the system by means of a multiple pin
plug and wiring harness.

Coolant Temperature Sensor

The coolant temperature sensor is located towards the
front of the cylinder head. on the manifold side. Refer
Fig. 6C-48.
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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 fuel enrichment by changing the
duration of the fuel injector opening. Refer Fig. 6C-49. If
the sensor is diagnosed as defective, it must 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 throttie
butterfly valve shaft. The switch contains two sets of
points, one set monitors closed throttlie position and the
other set monitors high load position. Refer Fig. 6C-51.
The closed throttle contacts are closed when the throttie
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.

Deceleraticnn 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.
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Enrichment is also provided at high load as signalled by
the closing contacts in the throttle position switch, when
the throttie blade angle exceeds 40¢ An electrical signal
from the throttle position switch is sent to the control unit
tc increase the injector pulse width. Refer Fig. 6C-52.

Control Relay

The electrical supply to the fuel pump. control unit,
injectors, auxiliary air valve, throttle position switch and
air flow meter is controlled by the control relay. The
control relay itself is actuated by the ignition switch and
also with either:

a. The engine cranking.

b. The ignitior coil pulses being over the equivalent of

150 engine rpm.

Suning engine cranking. voltage from the ignition switch
and from the starter motor solenoid closes the control
relay points. This allows current to flow from the battery,
supolying power to the components mentioned above.
Refer Fig. 6C-54.
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Voltage from 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.

If 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 pump from pumping
fuel when the ignition is switched 'ON’ but the engine is
not running. Refer Fig. 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 fuel injection
system.

1. Never start the engine without 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 making 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
tre ignition coil. Checks should also be made of
ignition timing and spark plug condition.

6. Never subject the control unit to temperatures above
80°C (176°F) i.e. paint oven, always remove control
unit 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
control unit when the ignition is switched on.

9. When making a compression test, remove control
relay from the fusebox to deactivate the fuel pump
and prevent fuel being injected during engine
cranking.

3.2 FUEL SYSTEM
LEAK TESTING
Prior to starting the engine. following the installation of a
fuel system component. check the fuel system for leaks.

1. Check to ensure tha: :here is a sufficient level of fuel
in the fuel tank.

Activate fuel pump tc pressurise system by:

& Disconnect purole lead from starter motor
solenoid.
c Hold ignition switch in ‘cranx’ position to run fuel
pump.
S, Set.rr ignition to 'off’ position.
< Crneczk fuel system for leaks particuiarly at points
markzd @ in Fig. 6C-57.
Rectty any fuel leaks.
6. Reconnec: ead to starter motor solenoic

r

O

DEPRESSURIZING

The fuel lines of the EFI system retain a residual
pressure, even when the engine is switched 'OFF’.

For reasons of safety, it is necessary to depressurize the
fuel system before any sectio~ o~ the pressure side of
the fuel pump is disconnected

The system is depressurized, J4sing the hose from fuel
pressure gauge part no. SD28018 o~ the sc-rader valve
fitting at the front of the fuel rail. The end cannector of
ne hose has a built in valve core depressor.

10. Depressurize fuel 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

expelied under high pressure.

11. Before attempting any electric welding on the
vehicle, disconnect the battery leads and the control
unit connector.

12. When steam cleaning engines, do not direct the
steam cleaning nozzle at any EFI components. If this
happens, corrosion of the terminals can take place.

13. Never attempt to bench test the fuel pump 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 throttle body must be removed every
40,000 kms or 2 years whichever occurs first, and
Exhaust Gas Recirculation deposits cleaned from the
throttle blade and throttle bore. Reset idle speed
after reinstallation. Failure to observe this require-
ment will result in the engine idle speed decreasing
and stalling.

15. Disconnect the battery before working on either the
fuel or electrical systems of the EFI.

16. Handle all EFI components carefully to avoid
damage, particularly the air flow meter.
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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 the
schrader valve fitting and allow fuel to escape into
the container (Fig. 6C-57A).

5. When fuel flow ceases, remove hose from fitting and
reinstall cap. Reinstall hose to gauge.

Y TorV

RADIATOR HOSE.E:'

Figure 6C-57A

FUEL HOSES AND CLAMPS

Periodically inspect all fuel hoses for cracks and swelling,
replace any hose that shows signs of deterioration.
NOTE: The EFI system 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
EFl system fuel hose. Carburettor fuel hose, emission
hose or non genuine hose, even though it may have a
high pressure rating, is not suitable.

Hose clamps on the EF| 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.
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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 idling speed is
not affected. (Fig. 6C-58).

3.4 CRUISE CONTROL POWER UNIT
CABLE ADJUSTMENT

1. Ensure ignition is switched ’'off and the throttle
butterfly valve is completely closed.
2. Check slack in cable. Refer Fig. 6C-60.

3. 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 adjustments to the idle serings
ensure that:-

1. The engine oil and water are at normal ooerating
temperatures, preferably achieved by driving

2. Transmission in Park or Neutral.

3. Air conditioning (if fitted) turned off.

4. Disconnect canister purge hose but do not plug (refit
after test). ‘
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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 adjustments are made to the
EFI system.

1. Ignition timing.

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 air flow meter
and manifold.

5. Running on all cylinders - if 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 air
valve.

c. Auxiliary air valve installed upside down.

IDLE SPEED ADJUSTMENT LOCK NUT— moTTie

In the case of deviation from specifications, adjust the ‘ _EVERSTOP—

idle speed as follows: %

1. Loosen off lock nut (Fig. 6C-61). . " / —

2. Install an accurate tachometer. Turn the idle speed / 77770\/\ — }
aqjusting screw to achieve the correct idle speed \DLE SPEED - —_
Fig. 69'6" , ) . ADJUSTING SCREW - - T~— B
Screwing the adjuster out, increases the idle speed, ? g
sprewing in, decrease_s the idle speed. The specifica- // ' @/A
tion for a 'run in’ engine is:- 850 = 50 rpm. - :

DO NOT UNDER ANY CIRCUMSTANCES ADJUST * ;_ |
THE THROTTLE LEVER STOP. (Refer Fig. 6C-61). / S ‘

3. Check CO-reading after speed adjustment. The spec- IN LET—] \ ' -

ification for a 'run in’ engine is .5 to 1.5%CO. _/MANIFOLD \
Figure 6C-61

IDLE MIXTURE ADJUSTMENT

This is preset and should not normally be adjusted.

In the case of deviation from specification and al
previous checks have been carried out and abnormalities
corrected, adjust the idle mixture as follows:-

1. Use only an ACCURATE CO-meter.
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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, richens the mixture, screwing it

out leans the mixture. Idle CO-specification is .5 to
1.5%.

4. Recheck idle speed after mixture adjustment.

5. Reseal mixture adjusting screw with a new service,
plastic cap.

The service cap is coloured red, and is available
from GM P & A, Part Number VS16400.

3.6 AIR CLEANER ELEMENT
REPLACEMENT

1. Disconnect battery earth lead.

2. Loosen hose clamp around air 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.
4. Remove air flow duct mounting bolt. Refer

Fig. 6C-63A.
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5. Unclip 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. Remove 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.

4. Remove engine ventilation hose from the lower inner

panel of the air cleaner housing. 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
meter. Refer Fig. 6C-68.

3. Disconnect wiring harness connector at the air flor

meter, remove harness from retainer. Refer
Fig. 6C-68.

4. Remove air flow duct mounting bolt. Refer
Fig. 6C-68A.

HOSE AIR FLOW DUCT-/ HOSE

Figure 6C-67A
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5. Open snap locks and remove air flow meter with
upper section of air cleaner housing. Refer
Fig. 6C-69.

6. Remove air flow meter harness retainer bolt. Refer
Fig. 6C-68.

7. Remove air cleaner element from upper housing.

8. Remove air flow meter mounting bolts from upper
inner air cleaner housing. Refer Fig. 6C-70.

NOTE: A square 'O’ ring is used to seal between the air
flow meter and air cleaner housing. Refer Fig. 6C-71.

REINSTALL

1. Installation 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 jerky.

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.

T~ AIR CLEANER
HOUSING

SNAP LOCKS

Figure 6C-69
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TEST

If 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. If 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 flow
meter body and any of the terminals. If continuity
exists, the air flow meter is defective and must be
replaced. Refer Fig. 6C-73.

3.9 AIR FLOW DUCT
REMOVE
Disconnect battery earth lead.

2. Loosen hose clamp and remove hose to the auxiliary
air valve from the air flow duct. Refer Fig. 6C-74.

Figure 6C-72

Figure 6C-73
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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.

Loosen the hose clamps around each end of the air
flow duct (refer Fig. 6C-75) and withdraw duct from

its position.

REINSTALL

1.
2.

Installation is reversal of removal.
Check for air leaks at all connections to air flow duct
(this will effect the air fuel ratio).

3.10 THROTTLE BODY

REMOVE

1.
2.
3.

Disconnect battery earth lead.

Remove air flow duct as per 3.9.

Disconnect throttle cable from throttle body linkage
and air flow duct mounting bracket. Remove the
upper accelerator return spring. Refer Fig. 6C-76.

ENGINE
VENTILATION

HOSE g S

HOSE

/ Ny
e
Figure 6C-74A
HOS:z

CLAMF -

AIRFLOWD_CZ7 - -2

Figure 6C-75

THROTTLE-
BODY

‘ A 12 P_ACES)N)
N S 0y
N\ ; L
, N
2 \\ Qﬁ, . ACCELERATOR
\} =P LINKAGE BRACKET
~% 7@?

ACCELERATOR CABLE —

ACCELERATOR
RETLRN SPRING -0OCK

8.8

“TOUNTING—77|

BRACKET

\

- ACCELERATOR
RETURN SPRING

Figure 6C-76
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4. If fitted, remove cruise control

power unit cable

retainer from throttle linkage. Refer Fig. 6C-77.

5. Disconnect vacuum hoses to throttie body. noting
positions for correct reinstallation. Refer Fig. 6C-78.

6. Disconnect throttle position switch wiring harness
connector and, i fited. idle load compensator power
feed wire. Refer Fig. 6C-79.

7. Remove the ¢ mounting nuts securing throttle body
to the inlet manifold and remove throttle body and
gasket. Refer Fig. 6C-79.

8 Remove the two bolts securing the throttle linkage
bracket to the throttle body and disconnect the

throttle rod from the throttle lever ball. Refer
Fig. 6C-76.

REINSTALL

Installation is reversal of removal noting the following:
Use a new throttle body to inlet manifold gasket.

Before fitting the throttle body wipe Exhaust Gas Re-
circulation deposit from the throttle blade and bore. Slow
out the small drillings for the spark, EGR and carister

THROTTLE
/ LINKAGE
| ¢
T \/\
' A

RETAINER

CRUISE CONTROL
POWER UNIT CABLE

Figure 6C-77

UNDERNEATH

BODY TO
EGR TVS
SWITCH

\

TVS SWITCH TO —
THROTTLE BODY

THROTTLE BODY
~ g PURGE —
VIEW OF - o
THROTTLE BODY ~ ~ < —"/X ) /
. M\
~, : \d) /
SEL T /
&7 /
THROTTLE . > /

A" CANISTER TO

ENGINE
VENTILATION

Figure 6C-78
THROTTLE MOUNTING NUTS
BODY (4 PLACES)

MOUNTING
STUDS
__ (4 PLACES)
ST
/—</1/\'/ P
e e

IDLE LOAD — INLET MANIFOLD
COMPENSATOS / g
THROTTLE - o
POSITION SWITCH -
THROTTLE BODY
GASKET
Figure 6C-79

signals with compressed air.

NOTE: Reset the idle speed on
cleaning, refer 3.5.

Check for full
required, refer 3.3.

reinstallation after

throttle and adjust throttle cabie as

If fitted with cruise control, check cruise control power

unit cable adjustment, refer 3.4
Start engine and check for arr leaks.
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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 from inlet manifold and
throttle body and remove inlet manifold vacuum
adaptor from rear of manifold.

NOTE: Observe hose positions for correct reinstallation

refer Figs. 6C-80, 6C-81.

HOSE NOS.

1 To speed sensor transducer.
15 To 104°C thermostat housing TVS.
2  To brake booster.
4 To auxiliary air valve.
5 To automatic transmission vacuum
modulator valve.
3  To fuel pressure regulator valve.
55  EGR valve to cylinder head EGR TVS switch.

| HOSE NOS.
61 Throttle body to cylinder head EGR TVS switch.
38 Throttle body to thermostat housing TVS.
60 Canister to throttle body purge.
6 Engine ventilation hose.

4. Disconnect throttle cable from throttle body linkage
and air flow duct mounting bracket. Remove the
upper accelerator return spring. Refer Fig. 6C-82.

Figure 6C-81
THROTTLE- ACCELERATOR - -ACCELERATOR
BODY RETURN SPRING CABLE
o ~LOCK NUTS

= e
° )

- B — H‘ I
& (n\ | (2 PLACES) \I*"’ r\

ACCELERATOR
LINKAGE BRACKET

~ ACCELERATOR RETURN SPRINGC

Figure 6C-82



6C-36 ENGINE FUEL

5. If fitted, remove cruise control power unit cable )
retainer from throttle linkage. Refer Fig. 6C-83. \ \

LINK NUT

THROTTLE

CRUISE
CONTROL
POWER UNIT
CABLE

Figure 6C-83

6. Disconnect wiring harness connectors from the
throttle position switch, idle load compensator if COOLANT TEMPERATURE
fitted, coolant temperature sensor, injectors and SENSOR —
generator. Refer Fig. 6C-84. ~IDLE LOAD COMPENSATOR
Unclip wiring harness clips around fuel rail and top INJECTORS 6 PLACES)
radiator hose and withdraw wiring harness towards
the rear of the engine.

THROTTLE POSITION
SWITCH

- GENERATOR .

Figure 6C-84

~)

Disconnect E.G.R. pipe from inlet and extractor
manifolds. Refer Fig. 6C-85.

8. Depressurize fuel system as per 3.2.

9. Disconnect fuel rail hose and fuel return hose from
fuel regulator.

t8 = X "RACTORS

Figure 6C-85
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10. Remove inlet manifold brace bar. Refer Fig. 6C-86.

11. Remove manifold to cylinder 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.

If 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
installed with the wiring 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 remains
unchanged as the hose is pinched.

Figure 6C-86

AIR FLOW
DUCT

A

CLAMPS
(2 PLACES)

AIR INLET HOSE

Figure 6C-87
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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 wiring 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.

Depressurize fuel system as per 3.2

6. Remove fuel pump ciamp 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. 6C-88.

o

REINSTALL

Installation is reversal of removal. When installing the fuel
pump ensure that the fuel line hose clamps are properly
seated and check for fuel leaks as per 3.2.

TESTING

Volume Test

1. Depressurize fuel system as per 3.2.

2. Remove gauge hose from fuel rail, and using a
schrader valve remover, remove valve core. Refit
gauge hose to schrader valve fitting.

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 pump by switching ignition to the
'START' position.

6. The volume pumped should be at least one litre in
30 seconds. If the volume pumped is not sufficient:
a. Jack up rear of vehicle and place on safety

stands.

b. Disconnect fuel hose between fuel pump and
fuel filter at the fuel pump 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 scale of
at least 1 litre capacity.

7. Retest as per steps 5 and 6.

If volume pumped is sufficient, fuel filter is blocked.

8. If volume pumped is not sufficient:

a. Remove fuel pump inlet pipe, install a test hose
to the fuel pump inlet. Immerse 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.

If volume pumped is sufficient, the fuel tank sender

unit stainer is blocked. Remove tank unit as per

instruction 2.6 in Section 8A of this Supplement.

If volume pumped is not sufficient, replace fuel

pump.

Pressure Test

1. Install fuel pressure gauge and hose (Part no.
SD28018) to schrader valve fitting at front of fuel rail
(Fig. 6C-89). Hose has built in valve core depressor.

FUEL DAMPER
OUTLET HOSE

S

S

17~
" \/\
T
FUEL PUMP
CLAMP BOLT
.
HOSE c%
/ )
WIRING N
HARNESS N’
TERMINALS
Figure 6C-88
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Start engine and read fuel pressure gauge.

Pressure should be approximately 250 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).

If fuel pressure is not as specified, check for clogged
or deformed fuel lines, blocked fuel filter or pick up
strainer.

If above the specified value, check condition and
connection of vacuum hose to pressure regulator, if
hose is satisfactory, replace regulator and retest. If
the pressure is still not achieved, replace fuel pump.

Fuel Pressure Test - For Internal Leakage

1.

2.

10.
11.

12.
13.

14.

Install fuel pressure gauge part no. SD28018 as per
previous test.

Start engine and allow to idle, note fuel pressure
gauge reading.

Switch engine ’'off and observe pressure gauge
reading. If the reading drops, it is an indication of an
internal fuel leakage.

Under the vehicle, clamp the fuel pump outlet hose.
Observe the fuel pressure gauge reading. If the
reading stops dropping, the fuel pump has an
internal fuel leakage and must be replaced.

If the reading continues to drop, while the hose is
clamped, remove the purple lead from the starter
motor solenoid. Turn the igniton to the 'START
position and allow the fuel pump to run. Once the
fuel pressure reading has reached the same as
recorded in step 2, switch ’off’ ignition.

Clamp the fuel return line from the pressure regulator
and observe the pressure gauge reading. If the
reading stops dropping, the pressure regulator is
faulty and must be replaced.

If the reading continues to drop, remove the fuel rail
mounting bolts from inlet manifold.

Carefully remove fuel rail and injectors from the inlet
manifold and rest the fuel rail on the manifold.

Carry out step 5.

Observe which injector/s is leaking.

Replace injector/s which are faulty. Replace the
sealing 'O’ rings on all other injectors, and lubricate
using petroleum jelly.

Refit fuel rail assembly.

Refit starter motor solenoid wire. Start engine and
check fuel pressure gauge reading. Switch "off’
engine and check for pressure drop.

Remove pressure gauge and install scrader valve
cap.

WFuc. PazssLRE
B REGULATOR
H \

Figure 6C-89
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3.14 FUEL DAMPER - 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 from damper,
remove hose. Refer Fig. 6C-90.

5. Remove fuel damper mounting nut from bracket,
loosen hose clamp between damper and fuel pump.
Refer Fig. 6C-90.

6. Lift damper from mounting bracket and withdraw
from fuel pump hose.

REINSTALL

1. Installation is reversal of removal.
2. Check for fuel leaks as per 3.2.

3.15 FUEL FILTER
REMOVE

Disconnect battery earth lead.

Depressurize fuel system as per 3.2.

Raise rear of vehicle and support on jack stands.
Place a drain tray underneath filter.

Loosen hose clamps and disengage fuel hoses from
filter. Refer Fig. 6C-91.

o b 0~

6. Loosen filter mounting clamp bolt and remove filter.
Refer Fig. 6C-91.
REINSTALL

1. Replacing filter is reversal of removal.

NOTE: Direction of fuel flow arrow on filter body must be
complied with (arrow to point to front of vehicle).

2. Make sure the fuel line hose clamps are properly
seated and check for fuel leaks. refer instruction 3.2.

3.16 FUEL DAMPER - FRONT
REMOVE

“

Disconnect battery earth iead.
2. Depressurize fuel system as per 3.2.

3. Loosen fuel line hose clamps at each side of
damper, disconnect fuel hoses. Refer Fig. 6C-92

4. Remove mounting nut. Refer Fig. 6C-92 and with-
draw damper.
REINSTALL

1. Installation is reversal of removal.
2. Check for fuel leaks as per 3.2.

7 ' ( ; (¢
REAR DAMPER LAMP :

/)

/ /(
e N
— )
— %

~ )=
HOSE CLAMP

MOUNTING NUT

MOUNTING BRACKET
i

Figure 6C-90

FROM FUEL PUMP N {

\ “\ N

~_

HOSE CLAMP—

TO ENGINE—

Figure 6C-91

=
MOUNTING (B
NCT = i
FUEL HOSE ' AUXILIARY
u AIR VALVE
Figure 6C-92
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3.17 FUEL RAIL

REMOVE

1.
2.
3.

6.

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.

Remove the bolt securing the inlet manifold brace
bar at the manifold and the nut on top of the
cylinder head stud. Remove brace bar. Refer
Fig. 6C-94.

Remove the injector retaining clips. Refer Fig. 6C-95.

COOLANT TEMPERATURE
SENSOR

\ ~IDLE LOAD COMPENSATOR
\ + INJECTORS (6 PLACES)

_~THROTTLE VALVE

Figure 6C-94

RETAINING -
cLipP

~FUEL RAIL

Figure 6C-95
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7. Remove the 3 fuel rail mounting bolts. Refer
Fig. 6C-95. Using compressed air, blow off dirt
around the injectors.

8. Pull fuel rail towards the inlet manifold and
CAREFULLY loosen injectors from the inlet manifold
or fuel rail.

Remove all injectors and place in a clean location.

10. Withdraw fuel rail toward front of engine, pushing
down slightly on top radiator hose.

REINSTALL

Before reinstallating any injector, replace both sealing 'O’
rings. It will be necessary to cut the old 'O’ rings from
the injectors. Take care not to damage the tip insulator.
Smear the sealing 'O’ rings with petroleum jelly. Insert
each injector into the fuel rail, then install retaining clips.
With all injectors in fuel rail, carefully position numbers 5
and 6 cylinder injectors into the manifold ports. Next,
position the centre two injectors, then the remaining two
injectors.

With all injectors correctly positioned in the manifold,
push fuel rail squarely in to fully engage injectors.

Installation is reversal of removal. Check for fuel leaks as
per 3.2.

3.18 INJECTORS

For removal and reinstalling instructions, refer to Fuel
Rail Remove and Reinstall, 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. Depressurize fuel system as per 3.2.

4. Disconnect the fuel connections to and from ths
pressure regulator. Refer Fig. 6C-97.

5. Remove regulator mounting nut on fuel rail bracket
and remove regulator. Refer Fig. 6C-97.

REINSTALL

Installation is reversal of removal.
2. Check for fuel leaks as per instruction 3.2.

3.20 CONTROL UNIT
REMOVE
1. Make sure ignition is switched 'OFF’ and disconnect
battery earth lead.

2. Remove the left hand cow! panel trim from the front
passenger compartment. as described in Section 1A
of this Supplement.

T ..

FUEL RAIL
MOUNTING BOLT ™
i3 PLACS) "

INJECTOR §

MW INJECTOR
RETAINING CLIP

Figure 6C-96

FUEL PRZSSURE 4
REGULATOR

Figure 6C-97
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3. Remove the two control unit mounting screws. Refer
Fig. 6C-98.

4. Disconnect the wiring harness plug from the control
unit by pulling up tang and swing harness out from
control unit. Refer Fig. 6C-98A.

REINSTALL
Installation is reversal of removal.

3.21 THROTTLE POSITION SWITCH
REMOVE

1. Disconnect battery earth lead.

2. Disconnect wiring harness plug from throttie 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 flat section of throttle shaft slides into
the correct position inside the throttle switch. Refit
vacuum fitting into manifold and check that the automatic
transmission modulator pipe is fitted 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. If the position of the switch
is correct, a ‘click’ from within the switch is heard on
opening the throttle.

LEFT HAND .
COWL PANEL -

MOUNTING EC_TS

CCNTROL UNIT (2 PLACES:

Figure 6C-98

TANG

A\

Figure 6C-98A

—THROTTLE
! POSITION
SWITCH

THROTTLE - ‘
BODY AL
; foN — MOUNTING
RN SCREWS
\:/\\/é/%/
—
Figure 6C-99
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2. If there is no 'click’, rotate the switch slightly and ; 3 ] S
then operate the throttle, continue adjusting the S ' THROTTLE POSITION
switch until the correct position is found. Refer 3 R
Fig. 6C-99A.

3. Check that the switch is not preventing the throttle
butterfly 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 COOLANT TEMPERATURE SENSOR ; =
REPLACE z ‘ ‘ 2 TEMPERATLRE
1. Disconnect battery earth lead. S SENSOR

CONNECTOR
2. Remove wiring harness connector from coolant S |
temperature sensor. Refer Fig. 6C-100. 3

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 Figure 6C-100
before and after engine warm up.

Engine Cold

1. Disconnect battery earth lead.

2. Disconnect wiring harness  connector  from
temperature sensor.

3. Remove radiator cap, place a thermometer in the
radiator coolant and read coolant temperature.

4. Using an ohmmeter, measure the resistance across

the terminals of the temperature sensor. Refer ‘ ' ggﬁ";ég;TUR:
Fig. 6C-101. A -

5. Connect wiring harness connector and battery earth
lead.

6. Warm up engine sufficiently and then follow steps 1
thru 4. Check results with the following chart. If

results indicate suspect temperature sensor, perform
the more accurate test below.

Figure 6C-101
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OFF ENGINE TEST

Remove sensor as per steps 1 thru 4 for 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

If, in either test, the resistance of the sensor with respect
to coolant temperature is not as specified 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. Refer Fig. 6C-105.

REINSTALL
Installation is reversal of removal.

FUSE BOX

Figure 6C-104

T CONTROL RELAY
& —FUSE BOX

Figure 6C-105
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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 injection
accessory kit (part no. SD28014). Part Nos. SD28013
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 EF| accessory kit must be used together when
testing the EFI system.
Operating instructions for the ignition system tests and
the EF! system tests are included as part of the test
equipment 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.

Australia.
Should the recommended EF! test equipment not be
available, the following material may be used for checking
the Fuel Injection 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 strip 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. Refer
Fig. 6C-105A.
Terminals 14 through 25 are on the shorter terminal strip.
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

| 3|
/= 3 %
13 . 1

MULTI—-PLUG TERM'NALS

Figure 6C-105A
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Function or Measure
Component to Test With Between Test Status Indication If Defective Notes
be Tested Terminals (correct) i
Fuel pump Test lamp | +and — on Ignition in Test lamp lights. | Look for break :n | pump runs but
operating fuel pump . crank If pump runs, it | cable harness or engine will not run
| | position can be heard. blown fuse or cneck fuel pressure
| ! faulty relay. anc vciure pumped
i as per sevice
‘ | operatio” 3.13.
ii
Relay closing Can be Listen to . Ignition in Relay clicks when| Check current Refer Fig. 6C-107
heard or relay. - crank activatec. supply wires
,testlamp | 87 andearth | position Lamp iights | torelay.
Battery supply "Test lamp | 30and 31 Relay Lamp lignts Break in supply Check fusible
to relay removed or earth leads to link.
ICET
Ignition switch 'Test lamp 15 &earth Ignition on Lamp lights Breek = ¢~ Ton
signal switch .« 7 =2
Crank signal Test lamp | 50 & earth ignition in Lamp lights Break inco-r="t
crank ! supply in sterzz-
positior solenoid circuit.
Ignition pulse Test lamp | 1 &earth " Engine Lamp flickers Break in lead ' Refer F 5. €C-708
signal ! cranking as sngine twrns from - coil
terminal or faulty
ignition system
Injector valves Ohmmeter Cyl.1 thru 3 Ignition off | Approximately Check “zr break in \ Refer Fig. 6C-102
and wiring Term.12 & 9 ' Disconnect 3 to 4 ohms | cable na-nzss !
Cyl.4 thru 6 wiring Check njecte-s . Refer Fig. 6C-"10
Term.24 & 9 harness plugs individually |
at air fiow with ohmmeter, |
| meter & aux. | value 16 ohms.
air valve &
throttle
position ;
switch. \
Test lamp  Cyl.1 thru 3 Ignition on Lamp lights Check for break in
(2 watts) | Term.12 & 13 & in crank | cabte mzrness.
Cyl.4 thru 6 Dosition Injector .alve
Term.24 & 25 ! defect’.z Short
| toeartn - owires
12 arc 13.
Injection pulse Test lamp Remove plug  Ig~tor -~ Lamp flickers Chszcx wring for Nevz- 3 ow
signal from (2 watts) from injector | crark brightly initially ~ supoiy signals at 127~ nals on
control unit and measure pos zcr and dims within control unit nizc-or leads
across terms. 10 seconds connector. If 1 snort
on plug control unit is
l considered fau ty
test its operatior
! \ on another vehic e.
Supply voltage | Testlamo 9 &earth Ignition on Lamp lights Relay defective.
to control unit ] and in crank i Check for break n
i position I wiring from No.9
i l - term na . Check for
j break 'n wiring
: ‘ from battery

‘ supply, fusible tink
i ; i blown.



6C-50 ENGINE FUEL

Function or ’ Measure
Componentto | Test With Between | Test Status Indication If Defective Notes
be Tested Terminals | (correct)
Control unit Test lamp 9and5 Ignition on Lamp lights Check for break in
and system earth 9and 13 andin crank ! leads 5, 13 & 25.
| 9 and 25 position
Initiation of Test lamp 7 9and 1 Operate , Lamp flickers Check for break in | Refer Fig. 6C-111
injection impulse starter “wiring — ignition
‘, briefly coil terminal to No.
1 connector term.
Faulty ingjtion
| system.
Start signal from Testlamp 4 and 5 " Operate Lamp lights Check for break in | Test lamp will
starter for control " starter wiring between light only in
unit briefly starter & terminal | crank mode. If
50 on relay. Break ' lamp lights with
in wire from “ignition on, check
connector term. 4 | why term. 50 has
to starter. power.
Refer Fig.6C-112
Operation of idle | Ohmmeter 2ang 9 Ignition off Check for break in | Refer Fig.6C-113
contacts in Accelerator | 0 ohms cable harness or
throttle valve pedal in idle | approx. ‘ replace throttle
switch position ! position switch.
Accelerator
i | pedal slightly| = ohms
depressed
Operation of ful’ Ohmmezer 3 anc 9 Ignitior off Check for break in | Refer Fig. 6C-114
load contacts in Accelerztor @ ohms cable harness, or
throttle valve pedai ir idle replace throttle
body I position position switch.
Accele-ator | 0 ohms
‘ pada: fully approx.
1 despressed ‘
I : !
Coolant ¢ Ohmmeter 103znd 5 Ignition off " Temoerature Break in cable Refer Fig. 6C-115
temperature cepentant harness or replace
sensor 0°C- 5500 ohms temperature
‘ 20°C- 2450 ohms | sensor
80°C- 320 ohms
{ 97°C- 200 ohms
A'r flow meter Ohmmeter | 7 and 5 ! Ignition off  If the resistance is Breax a~d or short | Refer Fig. 6C-116
i Push air at any value other circu’t 'r cable
flow mezz- | than O or infinitv ha-ness. Air flow
fapszwy the air flow meate” mezer sensor
! cper is OK. aefective.
Auxilary air ‘ Test lamp Remove pivc izt zn Lamp lights Cneck for breaks in
valve circuit 1 from aux ©~Crank auxiiiary air valve
! arva .z ccston eerth and voltage
\ Mmeas. -z supply wiring.
! across p u:
J’ terminals o _
Auxiliary air ! Ohmmeter | Remove plug  ign'tion off | 35— 40 Replace.
valve from aux. air
i valve measure |
' across terms.
of valve
- - — - - - — - -— - aafinen.. - - - - —-—



£01-09 @nbi4

ENGINE FUEL 6C-51

H1HV3I ANV £8 TVNINYIL AV13H NIIML3E 3HNSVIN
ONISOTI AV13H T0HLNOD

ssauey butim jeuiuisl punoit
ssouey Bubim jeuiwaal punoin

(1urj00D) J0SUBS aimetodiua |
anjena aie Aerpixnyy

yo1Mms uoliisod 33104y |

Aininininin

J918W MOJj Iy
101000

tooalu)

10103fuj '8
10308fu) ¢/
10128lu) 9
10308lu] g
ci €l

dwnd jonyg
asn4

Aejaa joNU0)
dins jeulus ]

vi Gl

JoN I . /
aa L | . | _ 1900 12 ; 8¢ s 9| [c1))9s
15 \I_ L_L x_L L _ — Y. J- 4 J_ K\_
€ in tive | [¢ive f\vm zizL V4! s| ler/e m € z/6| [9z ¢g] oL
T st Y4
seforl | /12 e — |
g/t .
Le ve q Ekmwlm.w
(£ L — I‘
! .
vz
L
(44
<
v/6 2/6 L '
QIONIT10S HOLOW HILHVLS qu ’ AR
ILINOI (§)
7102 NOILI OﬂllIFOQ 769G %ﬁ\ .
HOLIMS NOILINSI TS _Am 0z!
AHd3LlVE ; 4@
3] 61
9
65969 95 L 116 gl L
¥ il Uk
H—;\\ ay \5 I.Ill.ﬁm
(] me : —L ‘1
0€lS l /v
: g1
=i ¢!
Sl
4 4
: 2
gaUm.




6C-52 ENGINE FUEL

801-09 a.nByy

HLHV3 ANV L TVNIANY3IL N<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>